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Since 1927 radio amateurs have known Henry Radio as their
reliable source for every kind of radio equipment. It still is for tens of
thousands of amateurs throughout the free world.

Quietly during the last twenty years, Henry Radio has also become
the premiere source for high power RF amplifiers... not only for

amateurs but for many different services.... Communications, HF -
VHE-UHF, Industrial, RF Plasma
generation for laser excitation,
Sputtering, Etching, Nuclear Magnetic
Resonance, Photo-Emissions
Spectometry, Laboratory, VHF Micro-
meteorite communications. [f you need

RF power in the two megahertz to 500
megahertz range with levels from
100 watts to 20,000 watts, Henry Radio
may be your most reliable source.

Tell us how we can help you. Call
- or write Ted Henry, Ted Shannon
or Mary Silva (Los Angeles office).

2050 S. Bundy Dr., Los Angeles CA 90025 (213; 820-1234
Butler, Missouri 64730 (816) 679-3127




With the Talkative Radio Modem from HAL And Your IBM-PC®*

Now‘ the world is your forum by plugging
the HAL Persanal Computer Interface 2000
radio modem into your IBM PC. You now make
your PC even more valuable by being able to
“speak to the world.” The PCI circuit board
inciudes the high-performance, no com-
promise RTTY and CW circuitry for which HAL
is Known around the world. From our proven
sensitive and selective RTTY demodulator to
the advanced CWreceive circuit, the PCI-2000
oifers system performance previously
available only in our dedicated terminals. The
PCI-2000 comes as a fully-integrated package
with hardware, software, and many operator
aids. Full-feature programs on computers can
be very difficuli to use and HAL has "gone the
extramile” to be sure that our systemis friendly
to you! From the custom keyboard overlay to
the help menu, status line, and comprehensive
manual, we think you will agree that the
PCI-2000 is just the gzort of fun-accessory you
and your PC deserve. Some of the maore
autstanding PCI-2000 features are:

RTTY: 45-9600 baud
LS or CCITT #2 Baudot
ASCIH with seleciable panty
170-425-850 shitt
1037202 modem
Programmable end-of-line sequence
Transmit lina length of 20 to 76 characters
Synthesized AFSK tones match receive mode
FSK output with 6 seleciable isvels
Audio input sensitivity — Jess than 1 mv R.M.S,
cw: 5-125 WPM Send and Receive
Altotrack receive with speed readout
Advanced CW receive algorithm
Display: Split screen for 12/12 or 20:4 BX/TX text
Aeceive text in bright video {TX in dim)
~ull stafus ine on top of screen
Fuli-feature editor in transmit buffer
Buffers: 250 line recaive buffer with viewing scroll
2 - 250 Iine fransmit bufters with scroll
10 - full-hine HERE IS meassages
Store all buffers and HERE IS messages on disk
Lead and send any text file from chsk
Set-up parameters stored on disk
COMPATIBILITY: *
'BM Personal Computers plus many ofhers that arg slot and
BIOS cornpatible. Calt for latest Lst,

Available NOW at your HAL dealer — Just $595, with
software and documentation. Write or call for more
information.

IBM anc (BM PG are registared Irademarks ol 13M Garporation

HAL COMMUNICATIONS CORP.
Box 365, Urbana. Il 61801 Phone: (217) 367-7373 TWX: 810 245-0784
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EME, often called ““the
ultimate long path,” is no
longer out of reach for many
hams. An article beginning
on page 18 provides the
basics; the rest is up to you.
The photo, by ARRL
Technical Advisor Paul M.
Wilson, WAHHK, shows his
18-foot dish, which he's used
since 1984,

CONTENTS

TECHNICAL

14 What's All This Racket about Packet?  Haroid Price, NKEK
18 A Basic Approach to Moonbounce  Jim D. Stewart, WA4MVI

25 Construct the “Ultimate’”” DC Power Supply  Douglas Rowlett, Ph.D, WB5IR!

and Linda Rowleft, Ph.D, N5FST
31 What Does QSK Really Mean?  J. A. Sheffer, KN8Z

34 First Steps in Radio—Part 19: Equipping Your First Ham Station
Doug DeMaw, WIFB

37 Product Review: Heath HW-9 Deluxe QRP CW Transceiver
42 Technical Gorrespondence

BEGINNER’S BENCH

22 The Fine Art of Improvisation  Doug DeMaw, Wi1FB

NEWS AND FEATURES

9 [t Seems to Us: Novice Enhancement
11 Up Front in QST

44 Two More Hams Peised for Flight  Pauw Courson, WA3VJE and
Bitf Tynan, WaxXo

46 Destination: MARS  Jokn F. Lindhoim, W1XX
49 Happenings: League Members to Choose Board Representatives
59 JARU News

63 Washington Mailbox: The Ins and Outs of the Volunteer Examiner Program

71 Public Service: How to Increase the Effectiveness of Your Local
Weather Net

OPERATING

74 Results, 12ih ARRL Annual 10-Meter Contest  Mike Kaczynskl, W10D and
Edith Holsopple, N1CZIC

78 Rules, 1985 ARRL UHF Contest

— DEPARTMENTS

Canadian NewsFronts 58 Moved and Seconded 52
Coming Conventions 87 The New Frontier 64
Contest Corral 79 New Products 17.40
Correspondence 57 Next Month in QST 33
Feedback 43 On Line 60
FM/RPT 64 Q5L Corner 85
Ham Ads 131 Section News 81
Hamfest Calendar 68 Silent Keys 70
Hints and Kinks 4 Special Events 80
How’s DX7? 53 The World Above 50 MHz 81
index of Advertisers 154 W1AW Schedule  (see fast month)
in Training 65 YL News and Views 66
l-eague Lines 13 50 and 25 Years Ago 70
Mini Directory 80

July 1985

3



AT A AT AW AT AW A= AW A5 AW AT AW AT A A- AN A~ AN
g TIME FOR AN ~A

BREAKTHROUGH

The hlgh quality of AEA products is appreciated long after the price
paid is forgotten.

No Antenna
MNo Radio

No Ty

THE FANTASTIC DOCTOR DX™
CW Band Simulation That |s So Real
You Won't Believe 1t!

HOT ROD™

% Wave Telescope Antanna

$24.95*

* Fewer telescopic séctions than any % wave
whips,

« Shorter and lighter than all %, wave whips.

« Special matching netwark designed by Pro-
fessor DK, Reynolds (co-inventor of 150.

* Will improve the cpearating skills of ANY CV operator!

v More fun than ANY Morse Gode tramner vet devised

s Use with a C-84, TV 5ot and key {or keyery.

* Expecience the thnil ot a “DXpadition™ to anywhere in the world
» Operate anytime vou want, ideal for travelers.

ST * Impressive award certifinates available tor verihed pertormance pole™ antennaj makes Hot Rod competitive-
$99.95 » On-going contests, 8-haur spront and 24-hour marathan. ly priced
2lan to enter the BOCTOR DXTM warte
Shamplanship GContest at the Atianta e AT
Hamfestwal, July 6 & 7 1985 i .
i \mﬂ-ﬂﬁ

i » Mos! gain attainable tor length
b oiantenna

hd * dast decoupling of any commet

# o2 VHF base station antenna
available

* More pain than many antennas
~iaimlng up to 7 dB gain—dont
he looled hy misleading claims!

* Zeru degree angle of ramation,

* Factorytuned matching net
Wtk

= Greater  bandwidth than &ty
competitive produyct

» OC grounded for otatic dis
harge protection.

A+ [locamenied cases ol wind sur-
swaiin 140 + mph hurmcanes,
« Fasier than any competitive an:

tenna tn assemble

Mast
Not
Includad

IS0 = 144 ar PE—$58 95"
BISO = 144 JR 0o 220 JA—343 95"
156 = 440—%44. 95"

ISOPOLE ANTENNATY

CP1

$239.95*
Computer Patch™ nterface

* Better pertormance than any com-
petitive product

DOCTOR QsS0™ $§7p.95*

Morse Code Trainer

* Makes Morse Training Fun,
Fun, Eunlll

* Plug-in Cartridge For $-64

PKT-1 Packet Controller
$589.95*
» Easy to use— five usugl commands.

* Muiltiple conversations on simpiex
channel

* Dual channel filtering with aute]  Computer By i
il * EVERY PKT-11s5 a di ter.
thre:\shold correction * Simulates Real Morse » Seng cgmputeff?lesgi;?rﬁ t?«rm‘
* Variable shift Ragchews * QOperates trom 9-15 VOC far
= 117 VAC power supply included * Can Operate With Onty C-64|  portable or fixed operation.
and TV Set
ELECTRONIC KEYERS

$109.95*

£109 95* $1449.95* CK-2 Contest Keyer $229.95*
BT-1 Basic Marse Trainer KT-2 Keyer/Trainer » 10 sott-partioned '™ )
» Proficiency Trainer,  memories. MM-2 MorseMaticT™

» Tegches code at 20 wpm.  * 01-99 WPM. + Automatic serial number.  * Memory keyer.
* Random practice made,  « Full-feature kever (no = Stepped variable sperd.  » Auto sanal number
= Variabla mornitor tone, Mermorny), * Twao speed memories. » Froficiency trainer.

All AEA Keyers operate from 9-15 VDG (power supply not included) and offer many more advanced
features than can be listed here. It is no accident that AEA keyers are regarded as the bestin the world.

. MP-1
. MICROPATCHTM
$159.95

* Morse/Baudot/ ASCIFAMTOR
* Use any AEA software

* Compact

* Ecanomical

Unmatched Sottware For C.64

And VIC.20 Computers

MBATORTM - The nost advanced <.t
waie  written  tor  Morse Baudnt ASCH
AMIGR m(‘ludlng mail drop

MARSTEXT TM & special Morse Baudal-
ALGN package whtten sspecally  tor
MARS andg other fraflic operators
SWLTEXTTM _The most sophishcated
=attware avaliahle for the shortwave 1=
tening enthusiast Avtomatic data analy,
%1%5; Morse, Baudol. ASCH AMTOR and
SITOH

AEA also offers Morse, Baudot, and
ASCIl software for the tallowing

ADVANCED
TERMINAL UNIT PATCHTM

$369.95*

$1185*
» World's most advancerd

terminal unit/computer
intarfage

* 32 poles, active fiitering

* Set lilters & AFSK tones to
one Hertz

* TTL, RS-232, Ivop kever ingl

* 1701425850 or variable shift

* Front-panel squelch

* Built-in monitor speaker

» Discriminator-style tuning
for AMTOR

*Hetail Prices

Advanced Electronic Applications, Inc.

P.0. BOX C-2160 » LYNNWOQOD, WA 98036
(206) 775-7373 » TELEX: 152571 AEA INTL

R v v v S v v M v i

camputers: Apple I, Il +, lle; IBM-PC,

Brings you the
Breakthrough!
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A4, with wideband performance, easy installation, 4
band operation and moderate price will glve you more
enjoyment and satisfaction from your hobby. You'll
like the 40 meter operating possibilities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimurn wind load
on your tower, With the 18 ft. boom, A4 gives ex-
celient gain and front-to-back ratle. If your interest is
rag chewing, DX-ing or contesting, A4 1s the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS
MODEL A744 40 METER ADD ON KIT

SPECIFICATIONS SWR 1.2-1 band-
width 500 +KHz, boom 18 ft., longest element 32 ft.,
wind area 5.5 ft.2, turn radius 18.4 ft., weight 37 1bs.
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH

CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the receiving end are yours with this 2 element 40
meter Skywalker Yagi. The computer design max-
imizes gain and reduces side lobes, The design also
gives low SWR with excellent bandwidth.

Holder of the North American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam, Make it your first
choice.

MODEL 40-2CD 40 METERS

SPECIFICATIONS boom 23 ft.,
longest element 42 ft., beamwidth 70°, 1.5-1 band-

width 180 KHz, turn radius 24 ft., windload 6.3 ft.2,
weight 40.7 1bs. Excellent gain.

P.0. BOX 4680 T:_48 PERIMETER ROAD
DRJ08 USA/603-627-7877
850 CUSHSIG MAN
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Kenwood's TR-2600A and TR-3600A feature DCS (Digital Code
Squelch), a new signalling concept developed by Kenwood. DCS
allows each station to have its own “private call” code or to respond
to a “group call” or “common call” code. There are 100,000 different

DCS combinations possible.

LOW  TONE Mic

PRIQEF -t
VoL w2 SﬂL

@ Simple to operate
Functional design is "user friendly’
Built-in 16-key autopaich encodey,
TX. STOP swiich, REVerse switch,
KEYboard LOCK switch, tugh effi-
ciency speaker.

e Large LCD
Easy to read in direct sunlight or in
the dark with convenient diat light
that also illuminates the top panel
S-meter,

e Exiended frequency coverage
Allows operation on most MARS
and CAP irequencies. Receive
frequency range is 140-160 MHz;
transmit capability is 142-149 MHz,
(TR-3800A covers 440-450 MHz).

¢ Programmable scan
Channel scan or band
scan, search for open
or busy channels,

& SLIDE-LOC haitery
case

e 10 Channeis
10 memories, one for
non-standard repeater
ofisets.

& 2_& watts high power,
330 mW low
TR-3600A has 1.5 watis
high or 300 mW low.

The Kenwood TR-2600A and the
TR-3600A pack “hig rig" features
into the palm of your hand. (i's
really a "handy handfull!

Optional accessories:

& TU-35B bullt in programmable
sub-tane encoder

| e 47-2 hase stand

e MS-1 mobile stand

e PB-26 Ni-Cd battery

® DC-26 DC-DC converter

® HMC-1 headset with VOX

* SMC-30 speaker microphone

& | H-3 deluxe leather case

* 5C-9 soit case with belt hook

* BT-3 AA manoangse/alkaline
hattery case

® £B-3 external C manganase/
alkaline battery case

» RA-3 felascoping antenna

* RA-5 2-m/70-cm telescoping
antenna

* CD-10 call sign display

* 3H-0A helt hook

Mare TR-2600A and TR-3800A infor-
mation is available from authonzed
Kenwood deaiars,

TR-ZE600A shown. TR-36004 Js avanlabie tor /0 ¢m operation.
Camplele service manuals are avaiable for alt Trio-Kenwood transceners and most accessories.
Specifications ang prices are subject 10 change withol notice or obligation.

[(TR-ZECOA_ ] I

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Comptan, California 90220




s High or low power.
Choase 1 watt high—
enough to “hit" maost local
repeaters; or a baitery-
saving 150 mW low.

s Pocket portability!
Kenwood's TH-seties HTs
pack convertent, reliable
performance in a package
s small, it slips inte your
shirt pocket! It measures
only 57 {2.24) Wx 120
(4.72)Hx2801.1) Dmm
{inchy and weighs 260 g
{.57 Ib) with batteries!

« Expanded frequency
coverage (TH-21AT/A).
Covers 141.000-150.995
MHz in 5 kHz steps,
includas certain MARS and
CAP frequencies,
TH-31AT/A: 220.000-

224995 MHz in 5 kHz steps.

TH-41AT/A: 440.000-

442,995 MHz in 5 kHz steps.

» Eagy-to~aperate, functional design,

AT/ STAT/AAT

Kenwood s advanced technology brings you a new standard
in pocket/handheld transceivers!

s Repeater offset switch.
TH-21AT/A: 600 kHz,
simplex.
TH-31AT/A; —1.6
reverse, simplex.
TH-#M1AT/A: £5 MHz,
simplex.

o Standard accessories:
Rubber flex antenna,
earphone, wall charger,
180 mAH NiCd battery
pack, wrist strap.

& Qu!ck change, locking battery case.

The rechargeable battery case snaps securely

into place. Optional battery cases and adapters

are available.

« Rugged, high impact molded case.

The high impact case is scuff resistant, to retain

its attractive styling, even with hard use.

See your authorized
Kanwood dealer and take
home a pocketful of
performance today!

MHz,

Optional accessories:

» HMC-1 headset with vOX

* SMC-30 speaker microphone

* PB-21 NiCd 180 mAH battery

&« DC-21 DC-DC converter for moblle use

* BT-2 manganeasg/alkaline battery case

* EB-2 external C manganese/aikaline
battery case

® SC-8 soft case for TH-21A/3147/41A

* SC-8T soft case tor TH-21AT/31AT/41AT

* TU-6 programmable sub-tone unit

& AJ-3 thread-loc to BNC female adapter

» Service manual

More information on the TH-series HTs
is available from authorized Kenwood
dealerss.

FEfugeqE

Three digit thumbwheszl frequency
selection and handy top-mounted
cantrols increase operating ease,

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
1111 West Walnut Street
Cormnpton, Califorma 80220

Note: Specitications guatanteed for the 144.000-148.000 MHZz Amateur band aniy

[H-21A] shown. Standard versions [H-21A/31A741A withaut DTMF pad also avalable,
Speadications and pnces are subyact te change withowt notice or ubligation
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors {see [ist at [eft) determines the policies of ARRL
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by an ¢lected Section Manager. Your M welcomes reports of club and individual activity, ARRL
Field Organization appointments are available covering a wide range of Amateur Radio volunteer
interests, Whatever vour license class, your 8M has an appointment available. Check with your SiM
(below) for further intormation.
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the astablishment of networks te provide communica-
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for the advancement of the radio art and of the public
waltare, for the representation of the radio amateur in
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nalism and a high standard ot conduct.
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necticut, and Is an exempt organization under Section
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“It Seems to Us ...”

Novice Enhancement

Last October, the ARRL Board of Directors
set an ambitious goal for growth in the
Amateur Radio Service: 600,000 radio
amateurs in the U.5. by the end of the decade,
an increase of nearly 50% over the present
number. Since then, League members have
given considerable thought to how this goal
can be achieved, consistent with the need for
quality, as well as quantity, in our ranks.

It has become apparent that the Novice
license, as presently constituted, is not doing
the job for which it is intended: to provide
a training ground on which newly licensed
amateurs can develop the radiocommunica-
tion skills and knowledge necessary for
upgrading. Of the 79,000 Novice licensees, the
vast majority are inactive; indeed, tens of
thousands have never used their Amateur
Radio privileges to make a single contact!
Lots of Novices do upgrade, of course, but
these days it's seldom as a result of experience
gained in operating on the air in the Novice
bands—auite a contrast to 10 or 20 vears ago.

If Novice privileges are insufficiently attrac-
tive to entice those who have earned them to
get on the air, they are even less effective in
motivating prospective hams to join our
ranks. While Morse code is, aid probably
always will be, an integral part of Amateur
Radio, it is not the only mode that is
appropriate for a beginner to use. This was
recognized as early as 1951, when the Novice
license was established; Novices were given
phone privileges at 145-147 MHz and retained
them until as recently as 1968, when the
privilege was withdrawn by FCC “io foster
the code proficiency of these licensees.”” At
the time the license was non-renewable, so it
was “‘up or out”™ for Novice licensees—a
situation that no longer exists, since the license
is now rencwable and carries a [0-year term.

Another category of privilege that many
feel should be available to Movices is in the
area of digital communication. By giving
beginners the chance to hook a home com-
puter to a ham rig, we can tap a promising
source of prospective radio amateurs.

Discussions at the March meeting of the
.eague’s Bxecutive Committee showed that
there was considerable support, in principle,
for enhancing Wovice privileges. The develop-
ment of specific proposals, to form the basis
for further discussion at the May EC meeting
in Rochester, was left to staff. In the mean-
time, we learned that there were other Novice
proposals awaiting attention by FCC staff;
if a League proposal were to be considered
at the same time it would have to be filed
quickly.

What emerged from the massaging of the
staff recommendations by the Executive
Committee was the following package:

1. Development of a plan for more effi-
cient beacon operation in the 28 MHz band
{beacons now occupy 100 kHz of the band,
from 28.2-28.3 MHz), to permit that spec-
trum to be put to another use,

2. Expansion of the existing 28-MHz
Novice/Technician band to permit CW

and data communication {(e.g., RTTY,
AMTOR, and packet up to 1200 bauds)
at 28.1-28.3 MHz, and CW and 3SB at
28.3-28.5 MHz, at the present Novice/
‘Fechnician power limit of 200 watts output.
{Double-sideband AM would not be per-
mitted, to prevent 27-MHz AM operating
practices from being transplanted into an
amateur band.)

3, Revival of the 1979 ARRL proposal for
Novice privileges at 220 MHz, which was
dismissed by FCC in 1983, (All authorized
modes would be permitted, with an output
power limit of 25 watts. Novices would be
permitted to operate through repeaters, but
could not be the licensees or control operators
of repeater stations.)

4, Privileges similar to those requested for
220 MHz, but for a segment of the 240-MHz
band such as 1246-1260 MHz, The power
limit here would be 5 watis output, to
preclude concerns related to exposure to RF
energy at close range by inexperienced
persons.

5, Elimination of the rule limiting all
licensees to Novice power levels in the Novice
bands, so the privileges of other licensees
would not be reduced as a result of Novice
enhancement.

6. Expansion of the Element 2 (Novice)
written examination syllabus to include basic
digital communication and voice operating
techniques, and expansion of the Novice exam
from 20 to 30 questions (and the question
pool from 200 questions to 300) to cover the
new material. Present licensees would not be
required to retake the exam.

The package was subrmitted to the ARRL
Board, and by mail vote a petition to FCC
was authorized. The petition was filed on
June 6 by the League’s Counsel.

This Board action may well be one of its
most important of the decade. When the goal
for growth was established last fall, it was
clear that the Amateur Radio *‘product”
would have to be improved for it to appeal
to its “*market’’ of potential hams, Making
the Novice license relevant to the interests of
voung people is an essential step if the
Amateur Radio Service is to continue, in
future decades, to fulfill its basis and purpose.
The majority of today’s *“Old ‘Timers™ started
in Amateur Radio when they were teenagers,
or younger, This early opportunity for hands-
on experience with telecommunications
technology and concepts shaped many careers
and interests later in life, which in turn has
benefited the nation immeasurably,

The particular privileges being proposed for
Movices represent a balance between a
number of conflicting considerations. Ten-
meter phone and data privileges will permit
Novices to pursue these activities with the
same equipment that can be used for
developing Morse code skills, but are not so
attractive as to discourage upgrading. (If a

{continued on page 48)
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Meteor-Scatter Communications Breakthrough

Two UK, amateurs have achieved what they beliave to be
the first amateur picture transmission using meteor scatter.
At 0640 GMT May 7, Jeremy Royle, G3NOX, in Saffron
Walden, Essex, England, transmitted composite, high-
definition, single-frame color SSTV to Chris Tran, GM3WQJ,
in Rosemarkie, Ross-shire, Scotland, on 50 MHz via meteor
scatter. GM3WOJ received a single burst of the GANOX test
signal at 59+, long encugh to produce the image in the ac-
companying photograph, taken directly from the monitor.
This and subsequent tests are being carried out as part of a
50-MHz propagation experiment under special permits
granted to some U.K. operators. A similar test is being ar-
ranged with Norwegian stations who also have permits to

use the 50-MHz band.

)

Don C. Wallace, W6AM, one of the world's bast known and
most admired Amateur Radio pioneers, has become a
Silent Key. An enthusiastic DXer from the early days of
radio, Don established his rhombic antenna farm on the
Patos Verdes Peninsula in Southern Galifornia as one of
the most famous Amateur Radio stations ever assembled.
For a brief [ook at Don's contributions to Amateur Radio,
see this month's How's DX? column. The August 1981
How’s DX? column lead was devoted to this unique ham.

Amateur-Shuttle
Mission Goes Up
This Month

All systems are “go” for the
Amateur Radio operation
aboard this month's Space
Shuttle flight, scheduled for
[iftoff an the 12th. During
the 51-F mission, NASA
Astronauts Tony England,
WOORE, and John David
Bartoe, WANYZ, will attempt
to make two-way contacts
with groups paired with
ham clubs. The primary
downlink frequency will be
145.55 MHz, and the first
amateur operations could
come as early as the second
half of Day 2. Early transmis-
sions will likely be on slow-
scan television rather than
two-way voice. See page 44,
this issue, for a complete
rundown of the misslon, in-
cluding planned freguencies
for Shuttle operation up-
dates and communications
retransmissions.

ARRL Novice-Privileges
Plan Unveiled

At its May 18 mesting, the
ARRL Executive Committee
took a big step toward en-
suring the future vitality of
the Amateur Radio Service.
The EC approved a plan
developed by Hg. staff to
enhance on-the-air privileges
af Novice class licensees.
An essential part of the plan
is to attract larger numbers
of newcomers without
destroying incentives to
upgrade and without dis- -
rupting present activities of
higher-class licensees. The
ARRL Board has endorsed -
the plan by mail vote,
authorizing the filing of a
petition for rule making with
the FGG.

The ptan in¢cludes limited
Novice use of RTTY, packet
radio and §SB, in addition to
Morse code, and limited

UHF operation. See pages 9
and 52.

OSCAR Commemorative Stamp Update

We should know something concrete by the end of the
month about the possibility of a commemorative postage
stamp being issued to honor the 25th anniversary of the
launch of the first amateur satellite, OSCAR |, on
December 12, 1961. The stamp will again be ¢onsidered by
the Citizens Stamp Advisory Committee at its meeting on
July 26. The ARRL has been busy seeking support for the
idea from prominent citizens in and out of government.
See page 48 of this tssue to find out how you can help.

Ham Radio Science Project Could Be Aboard Shuttle

Michelle Alten, KASFUL, of
Fort Wayne, Indiana, may
someday have her ham radio
experiment as part of a
Space Shuttle mission.
Michelle Is one of 200
students to win regional
awards in the Space Shuttle
Student nvelvement Project,
a natlonal competition spon-
sored by NASA and the Na-
tional Science Teachers
Association. Designed (with
some help from science
teacher Ron Dvorak,
W9IHRC) to improve com-
munications between the
Space Shuttle and ground
control, her project calls for
transmitting on two different
HF bands instead of the VHF and UHF trequencies now
used by NASA. In March, Michelle went with the other
reglonal winners to NASA’s Marshall Space Flight Center
in Huntsville, Alabama, to present her proposal. !f she
wins one of the national awards, NASA officials may adopt
her project for use in the Space Shuttle program. Michelle,
17, has been licensed since age 12 and has held an Ad-
vanced class tickst since age 13. This fall, she plans to at-
tend DePauw University.
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Members of the Gadsden (Alabama) ARC, K4JMC, know
the meanings of tearnwork and fraternity. Recently, they
gathered at the QTH of fellow member Steve MacMillan,
WB4JXD, to help him put up a 50-foot tower complete with
a tour-element, 20-meter Yagi iopped off by a 15-meter
Yagi, with a 2-meter ground plane atop that. With ¢lub
President Dave Walts, K4VMV (shown here), taking care of
the aerial work while a ground crew gave instructlons and

encouragement, the project was completed in a single day.

Malicious-Interference
Bills: Round 2

Efforts in Congress to put
more teeth in the enforce-
ment of malicious in-
terference have intensified.
Another bill making
malicious interference a
federal offense has been
reiniroduced into Congress
by Rep. Jim Bates {D-CA).
The new House bill,
HR-2479, has language
similar to the Goldwater bill
that was reintroduced into
the Senate earlier this year
as 5-66. The new Bates bill
prasently has 13 cospon-
sors, but hams can help add
to that list by soliciting sup-
port from their congres-
sional representatives.
Watch QST and The ARRL
Letter for developments.

Exam-Credit Question
Answered

The widespread confusion
over the value of the Cer-
tificate of Completion in the
Yolunteer Examination
Program has been settled. In
a May letter to the ARRL,
Raymond Kowalski, Ghief,
Special Services Division,
FCC Private Radio Bureau,
clarified the matter by
saying that the Certificate
could be used only for code
credit and for evidence of
the right to operate under
newly acquired privileges.
Kowalski added that the
FGC would be willing to
consider a petition from the
amateur community to
change the Rules so that
alements already passed
need not be retaken.

FCC Okays Some Spread-Spectrum Activities

Amateur Research and Development Corp. (AMRAD).

The Commission recently opened the door wider for amateur experimentation with spread spectrum. Frequency-hopping
and direct-sequenice modes, subject to some constraints, have been authorized on frequencies above 420 MH2. The use of
the new privileges, authorized in General Docket 81-414, will be delayed a vear, however, s0 the amateur community may
develop operating standards. In the meantime, speciai temporary authorizations (STA) will be readily available to amateur ex-
perimenters. Some exploratory work on amateur uses of spread spectrum is under way on STAs by members of the Radio

When residents of the Holiday Lodge Nursing Home in
Longview, Texas, think of friends and family, they probably
think of Josiah “Cy” Brown, KSUPN. Saturday afternoons
and Tuesday evenings, Gy swings Into action on the
Golden Years Net, passing maessages for Holiday Lodge
residents to triends in other nursing homes and to family
members. The net has about 50 members, and welcomes
newcomers. Look for him on 7235 kHz at 1 P.M. Saturdays
and on 3873 kHz at 7:30 P.M. Tuesdays Central Time.
{photo by Steve Earley, Longview Morning Journal}

When it came to finding a power sourca for his radio
shack in Nebraska back in the early "30s, Homer P. Schulz,
WOHNP, made the most of what he had. At the side of the
structure i3 an old Saxon automobile that Homer con-
verted o drive a 32-V generator to charge a battery that
ran the ham station’s dynamotor. The dynamotor, in turn,
supplied 350 V for the transmitter. The windmill out back
was used as a wind-powered generator that supplied 6 V
to charge batteries for the family’s electric lights in the
house. It was also used to charge the battery for a broad-

cast radlo.
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League Lines

In response to a petition filed by ARRL (RM 4880), the ECC has proposed 1o al tow F2A (FM
felegraphy) In fhe 10-meter repeater subband, 29.5 to 29.7 MHz. Thls would allow FM repeaters
to Tdentify using that mode. The Notice of Proposed Rulemaking (NPRM) in Docket 85-168 was
released on May 31, 1985, The FCC asks for comments on any adverse effects fhis proposal may
have on smateur operatlion., Comments are due by August 14, 1985, Formal comment requires the
fillng of an origlnal and flve coples to: Secretary, FCC, Washington DC 20554, Coples of the
MPRM are avallable from ARRL Hq. for an s.a.s.e. with 39 cents postage affixed.

At the meeting of the ARRL Executive CommIttee in May, the EC discussed the repeater
coordination docket, PR Docket 85-22, The Executive Commitiee expressed a preference for
mandatory coordlination of repeaters; for open repeaters having priorify over closed repeaters
1n the coordination process; and for reglonal coordination in preference 1o & national
coordinator, whether it be an axIsting organlization or an umbralla organlzation organlzed for
the purpose. Hq, staff was directed to continue preparation of draft comments on this docket;
if the antlicipated extenslon of time for fi!lng comments material lzes, the ful | Board will
have the opportunity to review the draft at its July meeting. Complete minutes of the
Executive Committee meeting appear In Moved-and Seconded, this Issue.

Listen for the Naflcnal Boy Scout Jamboree station, K2BSA, at Fort AP, HIlI, Virginla. From
July 24 through 30, they'l! be operating on most HF bands. A special QSL will be sent fo all
who send an s.a.s.e, to the Youth Department at ARRL Hqg.

Club Challenge for the '80s: We've upped the stakes, HIgh-frequency iranscelvers will be
glven fo three clubs. ARRL-Affi(iated clubs are divided into three size groups: small, medium
and large. In each group, the club that recruits the most new ARRL members will receive one
of the fol lowing: 1COM IC=735, Heath HW=-5400 or Kenwood IS=430. So In additlon to the $5
commission for every new ARRL member, your ciub can garn a state~of-the-art transcelver!
Contact Hg. for details. (Thanks to the manufacturers that donated this equipment.)

Prospective Volunteer ExamIners who have not compieted their accreditation process are invited
to contact the ARRL/VEC office. Prospective VEs should have recelved an updated VE Manual In
Apritl.,

YE Accreditations will be renewed this summer, The val Idatlon stickers will expire in three
years, or on the VE's [icense expiration date, whichever is first. Al| ARRL-accredited VEs
are el igible for renewal.

This fall, ARRL members [n the Atlantic, Dakota, Delta, Great Lakes, Mldwest, Pacific and
Southeastern Divisions, and CRRL members, wil| choose directors and vice directors 1o begin
new terms January 1, 1986. MNomInations are now open., Complete details appear In this month's
Happenings column.

The DXCC Branch has an openling for an Assistant DXCC Manager. Primary responsibli{ity is
checking QSL cards and making proper DXCC record entries. Some processing of applications
brought to Hg. "in person" is involved. The Asslstant Manager is responsible for managing the
DXCC Desk In the absence of ‘the Manager. Appllicants for this position should have a General
class (or higher) Amateur Radio |lcense. A high degree of accuracy and neatness In record
keeping Is essentlal. Some [nterest in DXing and DX cal! signs helpful. Anyohe Interested In
this position should contact Don Search, W3AZD, DXCC Branch Manager, ARRL Hq.

Ihe Contest Rranch has ap cpening for an Asslstant Contest Manager. Primary responsibi]itles
are processing contest logs and preparing contest editorlal matertal for QST. The Assistant
Contest Manager prepares the Contest Corral and Special Events columns for {ST, and assists In
proofreading contest score tabulaticns. Applicants must have an Amateur Radlo | lcense. Good
organizational skllls, and good oral and written communications sk!lls are very Important,
Sofre experience with word processing would be helpful. Contact Mike Kaczynski, WICD, Contest
Branch Manager, at ARRL Hg.
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What’s All This Racket

About

Packet?

Packet radio is growing /asz What's it like? Read on.

By Harold Price,*

what packet radio is, that pronouncement won’t
mean much to you. ““High Speed CD/CSMA Digital
Communications in the Amateur Radio Service, Theory and Ap-
plications” isn’t a real grabber either, so **this is an article about
packet radic’ will have to do. This article will have a slant
different from wmost
previous articles about

T his is an article about packet radio. If you don’t know

NKBK

speexis; 120 characters per second is standard on the 2-meter band,
and a recent development permits 960 characters per second on
the 220-MHz band. Below 30 MHz, 30 characters per second is
psed. Assuming that you already have a radio and a computer
or terminal, it will cost you between $180 and $500 (higher cost
for more “*bells and whistles) to get on packet radio. This is
the cost of a terminal node
controlfler (TNC), a box

packet radio. It will not
discuss what you will be
able to do with packet in
the future, but what you

that connects the data-
generating device to the
radio. In other words,
packet allows hams to ex-

can do with packet now:

change information much

how to use the existing net-
works, which of several
frequencies in your area are
being used for packet,
what packet controllers are
available and what vou can
expect when you get on
packet radio.

After we discuss what
packet does, there will be
some theory—an explana-
tion of how packet does

= C . Nods

Tarminar

Contralier

faster than before with no
erTors at a reasonable cost.

What Is Packet?

Packet is usuvally
character communication.
Letters and numbers
entered on a keyboard or
from a computer are sent
from one amateur station
to another. On the surface,
this sounds no different

¢ 8 9
MK MemT

Tuhet drnabe ?;&k_’tﬂlﬂib

what it does (there’s no i from RTTY, which has
such thing as a free lunch}. -2 been around in Amateur
E‘lhosz of vou who w]ainmt t:l = Radio for many vears.
ig deep into technic - Packet radio has three
topics should consult the & . ; , major characteristics and
bibli h %" ; N -
s oepyattheend ol 2 iy nmummmnmmnmmmmmﬁ i several benelicial side f
A final word of warning: E et e from other amateur digital
This .is a sales pi_tch! The T S communications modes,
goal is to get you interested T N N S A S A S S \ ’; i - Packet radio guaraniees
eilough in packet radio that T bbb l \ by . &
you will get involved. - Yoo i i perfect reception.
Whether you visit a = i t Information sent via
friend’s packet-equipped : packet is checked to sce
shack, see packet in action =.. that it was received exactly
at a radio store or Field R as it was transmitted. Data
Day site, go to local is automatically retransmit-

packet-radio meetings, or

jump in and buy or build a packet controller, you'll learn far
more by doing than by reading.

Executive Summary

Packet radio, or simply *‘packet,’’ is the common name for
a digital communications mode in Amateur Radio that provides
error-free communications. It is designed to allow automatic link-
ing of systems for cross-country networks. Packet uses high

*1211 Ford Ave., Redondo Beach, CA 90278
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ted until it is accurately re-
ceived. There is only a very small chance (one in millions) that
bad data will sneak through.

Packet permits a single frequency to be shared by several
simultaneous conversations.

This also makes possible a bit of magic called a *‘simplex
repeater’’-—a repeater with its input on the same frequency as
its output.

Packet allows for “‘routing” information among stations, so that
any packer station can be part of a linked set of ‘‘repeaters.”’



For example, there is a set of packet sta-
tions in California that allows information
to be sent from San Diego to Sacramento,
a distance of 480 miles, on 145.01 MHz,
Before users of mega-linked VHF/UHF
FM repeater systems start chuckling at this
*‘paltry’* distance, consider that each sta-
tion on the packet link uses a single fre-
quency, a single antenna and a single
transceiver. Stations do not require addi-
tional telemetry, diplexers, duplexers, cir-
culators, link radios or large amounts of
money. The packet-radio link can also sup-
port multiple simultaneous conversations
between the ends of the path, as well as
between poinis in the middle. Similar
packet-radio *‘networks®’ exist in Florida,
the Northeast and Mid Atlantic states, and
in several Midwestern states.

Like the man says on TV, ““And what
would you expect to pay for ali this? Don’t
answer vet, there’s more ..."

Packer allows computers to speak directly
to each other in their *‘native tongue.””

Most personal computers use the ASCII
code, which has 256 separate characters.
Baudot, the code most often associated
with the term ““RTTY,’” has 32 characters
and a trick called ‘“*shifting,” which allows
an additional 26 characters to be recog-
nized. Transmitting ASCII computer
characters over Baudot RTTY causes
serious problems for computer users.
Packet radio can transmit ASCII characters
with no restrictions or shifting.

Packet is fast,

Packet is faster than Baudot RTTY
because of technical standards, equipment
availability, convention and regulatory
issues. For whatever reason, you won’t see
much Baudot above 100 words per minute
{(WPM). On the other hand, you won’t see
much packet below 360 WPM on HF or
below 1440 WPM on VHF, We are starting
to see packet at 11,500 WPM on 220 MHz
and above, and packet has been sent ex-
perimentally at 300,000 WPM on the 70-cm
band. I've taken a small liberty in ex-
pressing packet radio speeds in WPM; the
actual speeds in bits per second (bit/s) are
300, 1200, 9600 and 250,000, respectively.
You say that vou can’t type 300,000 words
per minute, or even 360? Keep reading—
packet isn’t just for tvpists.

Packet provides ‘‘non-reaitime’”
commurnications.

What this means is that you and the
person you are talking to don’t have to be
homie at the same time, Much of the present
use of packet radio is leaving messages for
others on a centrally located budletin board.
A bulletin board is a message-storage
device, usually maintained at the home of
a local ham. If the person you want to talk
to isn’t on the air when you are, you can
leave a message for him or her on the
bulletin board. The message can be about

acket-Radio Frequencies
t is in_use on many bands with
‘most gondenirated activity being -
n 2 metets. The national packet
mmunity is attsmpting to pet the
equercies from 145.0 MMz to . -
45.1 MHz allocated to digital use,
ith at teast the channel at 145.01 .
aifable throughout North =~
tierica, The following is a list of
as Whete bificial action by that - -
¥ requenﬁy“comdinaﬂon body
sl aside 145,09, 145.03, 145.05,
07 and 145,09 MHz for dlgttal
ication: Alaska, Northerri
Bouthern California,
ul, Delaware, District of
olumbia, Maine, Maryiand,
assachusetts, Minnesota, New
pshire, New Jersey, New York, -
arth Carolina, Pennsylvania, Rhode ~
d, South Carolina, Tennesses;
Utah, Vermont, Virginia,”
gton, West Virginia.

oordinated 145.01 MHz a8 the
ewide 2.meter packet frequency
yest for 145.03 .05, 07 and -

on pending Include Arizona,
finols, Missouri, Nebraska' and j i
Oklahoma. @ 5

ny areas have activrty on fre-
uencies other than 145,01 MHz.™
nelude Southerh 'Galifbmla
MHz and 1467457145 MHz, 2

Lake City, 148.10.70 MHz;

Missouri and. Michtgan e
5 MHz; squthern Wusconsm and -
thetn JHinols, 144,88 MHz. .- -
you are in. doubt about what fre-
ricy to uss, listen on 14501 MMz, -
N HF, 14,303 MHz and 10,147 MHz
& Bopular packet frequenc;es
F packet stations fransmit at -
00 bauds, using a 200—Hz shzft e
“{Bel) 103 standard).” B :

anything: plans for the breakfast meeting
tomorrow, the fact that you worked the
Clipperton DXpedition on 160 meters, your
new antenna, etc. Although similar systems
have been available on traditional RTTY
systems, packet lends itself nicely to
bulletin-board operation. Because packet
is fast and many users can share the same
channel, a properly designed mailbox can
share the frequency with several non-
mailbox conversations, or several
mailboxes can be on the frequency at the
same time without mutual interference.

Packet is information transfer.

Because of these characteristics, packet
lends itself weil to connecting a central store
of information, usually called a host
system, to a local network of users, For ex-
ample, in Southern California we have a
host run by WB6YMH that is kept stocked
with the latest Amateur Radio information
available. Electronic versions of the ARRL

he Florida Repaater Council {F’RC)

09 MHz is pending. ‘Othet states’ mth

Letter, Gateway (the ARRL packet-radio
newsletter), the W3Y7 Report, AMSAT
Suatellite Report and newsletters from
several other organizations are made
available via packet radic and the host
system to any suitably equipped amateur
in the area.! A typical issue of the ARRL
Letter, around 20,000 characters, would
take about an hour to send at the standard
RTTY speed of 60 WPM. At the standard
VHF packet rate of 1200 bit/s, it takes
about 3 minutes.

Now, what would you pay for all of this?
‘Wait, there’s more .

Packet is 97.1(b).

Part 97 of the FCC rules under which we
live states the purpose of the Amateur
Radio Service. One of the subparagraphs
contains these words: ““‘Continuation and
extension of the amateur’s proven ability
to contribute to the advancement of the
radio art.” One of the better recent ex-
amples of amateurs advancing the radio art
is the current activity in packet radio.
Packet didn't originate in the Amateur
Radio Service, but we have taken the basic
idea and have shaped it into things that
didn’t exist before, or which have a slant

-different from what has been tried before.

‘We have also added the traditional amateur
touch—extremely low cost. Amateur-
designed and -built packet-radio controllers
flew in official weather planes through the
eye of a hurricane, Army and Navy MARS
stations are integrating amateur packet-
radio technology into their activities.
Several commercial manufacturers have
taken the amateur-designed controllers and
have begun to sell them both in and out of
the amateur market.

Packet Is satellites.

AMSAT-OSCAR 10 is an excellent
medium to use for packet radio. Large
amounts of data have been sent across the
continent via OSCAR 10. Using a special
packet device called a teleport, 2 packet sta-
tion in northern Canada was connected
through the satellite to a station in Los
Angeles; data was then relayed through
another packet controller to a station in
San Diego. The Uo0SAT-OSCAR 11
satellite carries a packet-radio controller
that can store 120,000 characters and
retransmit them later to any other point on
the globe. PACSAT, an amateur satellite
currently under development, will use
packet radio to store up to 4 million
characters for relay between stations.

Packet is international.

The packet-radio protocol, AX.25, is
now accepted as an international standard.

'Gateway, the ARRL packet-radic nowsletter,
Is available from the ABRL. L. 8. subscriptions
are $6 for ARRL members and $9 for non-
members.
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ackel Operatlng Tips

lon appear more RTTY-like.

[ong. It's yobr turn to transmit.”

cause it breaks up a data stream into short sectzons cafied frames, packet
soks, to the operator, like full-dupiex communications, Full dupfex means toth
artles can speak at the same lime [simifar to a telephone call). This is analogous”
o “full-break-in,” or QSK CW. Most amateurs who have had previous exposure to
eyboard-based communications are used to ATTY, which is half-duplex—only

ne side talks at a time. Most packet controllers can be adjusted to display
‘haracters from the other station only when you aren’t typing yourseif this - -
ravents your characters from being mixed on the acreen with incomirg )
characters. Sometimes, a full-duplex packet conversation can be very natural, -
“with raptd exchanges of tdeas At other times, it can be very confusing, ,w:th the

reas of the Gountry have come up wtth vatious ways to make a packet corWerSa-

yping. Some arsas use K, Bk, © or > at the end of a thought to say, “Okay, I'm
' Other areas’ sifiply put & blank line between

Roughis to invite the other station to respond.

_That's about all there is to a packel conversation, Most TNGs send a packet

-after you press the entes or or key. B is considered polite 1o use this key when .
-you reach the end of a 40- or 80-character line, rather than continuouslv typing

- and letting lines wrap around the edge of the screen.
~+'__To end a conversation, some &reas use 5K at the end of a line; others may add
msa This 15 short for *I’'m done taiklng If vou're done talkmg, go ahead and

¢! NNECYREQUES! NKGK.

Thls means NK6K has attempted to connect 1 you. This ts hka the “call wasting" :
eature on sume telephones; you may disconnect from your current conversation

He beginning of each message. -
mind:

rough sevetal repaaters

d connect ta the new station, or you may simply ignore the auernpt In any -

se, the other party will have received a “station busy” message, so the

operator wifi_ know that you are on the air, but not avalable. -~ -

~ The best way to get started, as aiways, 15 to listen for a while, anti then xump
hi'in, It is simple to monitor the channel, ¢or “read the mail,” On the. = - - B

PH/HeathiAEA/Kantronics TNCs, simply type mon on at the cmp: prompt. You’li =

€ all the fraffic on the channel, with the cafi slgns of hoth stat:ons added to. ~ |

—When you are ready o make 8 packet—radlo coniact keep thase suggesttons in

-1} Transmit only short, mfrequent CO or QST packats and don‘t route them

23) Move to a frequency with no drgnpeaters on it whenever you can cenner.:t
irectly to the station that you want to work, -

Amateurs worldwide are working together
on future standards and applications.
Papers from Japan and Germany appeared
in the Proceedings of the Fourth ARRL
Amateur Radio Computer Networking
Conference, and North American papers
were presented at last year’s packet-radio
meeting in Sweden., Three amateur
satellites, JAS-1, Phase III-C and PACSAT
will all use the same basic gccess methods.
These satellites involve many parts of the
world, including Canada, Germany, Japan,
the U.K. and the U.S.

Packer is digital.

Experimentation with non-character
cominunications has just started. That
makes this a discussion of the future, which
I said I wouldn’t do till the end, but ...

Packet is not limited to character com-
munications, Take two SSTV units with

16 1 L] £

digital outputs, plug them into packet con-
trollers, and send absolutely error-free pic-
tures. Better yet, store the pictures on the
local host system for retrieval anytime.
Digitized voice can be sent over packet
radio. Several voice repeaters could share
the same high-speed digital network for
cross-country linking. Using packet tech-
niques and digital compression technology,
medium-scan TV that approaches fast-scan
guality can be sent at 56,000 bit/s and can
be routed over high-speed packet nets with
other traffic. You're putting us on, right?
Nope. Check the cover; this isn't the April
issue.

The Hard Part

Here’s the technical part, snuck in at the
middle. Don’t worry, it will be over quick-
lv, The secret of why packet can do all these
amazing things is buried down in the

'

howels of the profocol. The protocol is a
language spoken by the computer in your
packet controller, The protocol is complex;
the description of it takes many pages of
nearly incomprehensible computerese, and
several books have been written about it.
Fortunately, you need never know how it
actually works, just as you don’t have to
know how to alloy copper and zinc to
pound brass. After all, you’ve just paid for
a computer to understand the protocol for
you. The protocol used by most amateurs
is called AX.25, and probably represents
the largest number of specific rules ever
voluntarily agreed to by a large number of
hams.

What the packet technique does is break
the data sent to it into small pieces called
packets. Several addresses are added to the
front of the packet. An address is usually
an amateur call sign. There are always at
least two addresses: that of the sending sta-
tion and that of the intended recipient.
There may also be some addresses of sta-
tions that are supposed to repeat the
packet. A Frame Check Sequence (FCS) is
added to the end of the packet. The FCS
is the answer to a calculation that is per-
formed on the rest of the information in
the packet. That’s a packet.

The breaking up of the data into small
parts allows several users to share the chan-
nel; packets from one user are interleaved
with packets from another user, The ad-
dress section allows each user to separate
things intended for him from things in-
tended for other users. The addresses also
allow each packet to be relayed through
many stations between its source and its
eventual destination, The FCS allows the
receiving station to make sure the data has
been received correctly. The same calcula-
tion is performed on the data by the re-
ceiving station as was performed by the
sending station that placed the FCS in the
packet in the first place. If the FCS
calculated by the receiving station matches
the one sent by the transmitting station, the
data is correct.

Computerized Radiograms

Traffic handlers will have recognized by
now that this is the computerized
equivalent of what they have been doing
since the beginnings of Amateur Radio.
Station of Origin, To address, a Check
Number and formal procedures for relay-
ing a message are all part of packet radio.
Packet is putting the “RR™ back in
“ARRL.”

The last piece of the pie is the
acknowledgment procedure. When a
packet is sent out, the sender expects an
acknowledgment (ACK) that the packet
was received correctly. If the ACK is not
received, the packet is retransmitted. The
receiver only ACKs the packet if it was
received with a correct FCS, This protects
a packet conversation from fades, static,
collisions (when two packet stations
transmit at the same time), adjacent-



channel interference and other problems
COIMmOn in amateur communications.

What Does It Look Like?

So far we’ve talked about what packet
can do for you and about how it does jt.
But what does a packet contact look like?
in the following examples, we’ll look at the
procedures used by the TAPR, AEA,
Heath and Kantronics TNCs. Other TNCs
follow similar, but not identical,
procedures,

First, you must tell the TNC your call
sign, For example:

MYCALL NKeK

is the command to enter a call sign. Most
TNCs allow you to change your call sign
at any time and have a way to remember
it while the power is off.

As in all other modes of Amateur Radio,
packet allows you to “‘read the mail”” or
monitor channel activity, This is called the
monitor mode, and looks like this:

WAGIPR > WB6YMH: HELLO SKIP, WHEN 18
THE NEXT OSCAR 10 PASS?

WRB6YMH >WAG6JPR: HANG ON WALLY, I'LL
TAKE A L.OOK.

The call signs of the stations involved ap-
pear as “*from>to,” and the contents of
the packet appear after the *“:**. In this
manner, you can monitor all traffic on the
frequency. You can also watch for a sta-
tion calling CQ, which might look like this:

WEHOHHV > CQ: MIKE IN SAN DIEGO LOOKING
FOR ANYONE IN SIMT VALLEY.

You can send a CQ by entering the con-
versation mode of the TNC, You go to the
conversation mode by typing:

CONVERSE

You can then type your CQ:

. MIKE IN SAN DIEGO LOOKING FOR ANYONE

IN SIMI YALLEY.

Your TNC adds your call as the FROM ad-
dress, and CQ as the TOQ address. The
receiving station’s TNC adds these ad-
dresses to the front of the displayed text.

You answer a CQ or estabtish a contact
by using the CONNECT command. This
“connects” your TNC to another station
and begins the acknowledgment procedure
discussed earlier. An example of a connect
command is

CONNECT WOIXU VIA WAGOZ], K6TZ, WBEDAQ

This asks for a connection between you and
W6IXU routing through (via) three other
stations. When the connection has been
established, the TNC notifies vou by
printing

#HHCONNECTED TO W6IXU

This means that the computer in your TNC

has exchanged some preliminary informa-
tion with the other TNC and is ready to
proceed. If the other station had already
been in a connection with a third TNC, you
would get a busy signal:

HHRWEIXU BUSY

If WelXU is not on the air, your TNC
would make several attempts to establish
the connection and then print a message
telling you that it has not succeeded.

Assuming you get connected, everything
you send to your TNC will now be sent to
W6IXU with all the error checking and
retransmission just described. Each time
you hit the ENTER or RETURN Kkey, a packet
is formed and sent. Packets received from
the other station are displayed between the
lines you enter, much as if a full-dupiex
RTTY QSO were taking place.

When you are done with the con-
versation, you disconnect by entering
CONTROL-C and typing msc.

The commands and scenario above are
all you need to know to carry on a packet-
radio QSO. There are many other options
(around 60} and several other combinations
of connected and monitor modes, but they
are like the 40 knobs, switches and meters
on most modern HF rigs; there are
operators who constantly twiddle, and
those who only use the push-to-talk switch
or the key.

So What Are You Waiting For?

We've only touched briefly on what can
be done with packet and mentioned even
less the technical details of how it works.
For some, packet is an end to itself—
experimenting with new ways to transfer
data. For others it is just a tool—a new way
to pass traffic, spot tornadces, run a
parade, score points on Field Day or meet
new people. To find out more, look into
any of the references listed at the end of
this article. Or, wait for the second part of
this article, which describes a TNC in
detail. See you on packet!
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New Products

FLEXLOC CABLE TIES

1 Is there an Amateur Radio station that
does not have a multitude of cables run-
ning all over the shack? if it exists, it’s got
to be novel! How do you keep the cables
in neat bundles? Here’s one way—Flexloc
cable ties. [deal for bunching cables, their
quick-release lock enables vou to use them
again and again.

The ties are made of tough, flexible,
type-66 nylon and have a tensile strength
of 50 pounds. Each [0-inch-long, black-
colored strap is self-locking and has a
ribbed backing that permits adjustments to
handle cable bundles of up to 2% inches
in diameter.

Flexloc cable ties are available in
packages of 20 for $7. You can purchase
them from Visual Departures, Lid., 1641
Third Ave., Suite 202, New York, NY
10128, tel. 212-534-1718. For more infor-
mation, contact Phil Kemelor at
212-840-1661.—Paui K. Pagel, NIFRB

AMPRO PC SOFTWARE

7 An Amateur Radio series of software
for the IBM PC and compatibles and other
MS-DOS machines is being offered by
AMPRO Software. Four packages are
avaifable: DXCC, 5-Band DXCC,
WAZ/5-Band WAZ and the WAS/3-Band
WAS awards. Hach package includes
complete documentation.

These packages are not meant for use as
logbooks. They are a means of keeping an
organized record of progress toward the ac-
quisition of one or more of the awards, and
a means of listing selected information. All
programs contain complete data bases and
a data editor. A cross-reference data base
is included in the DXCC and 5-Band
DXCC packages; this data base is
antomatically searched if the prefix entered
is not valid. If found, the cross reference
is displayed.

These programs reguire the use of one
disk drive and 256 kbytes of RAM. Access
to a printer is not necessary, but is pre-
ferred. The PC-DOS program versions run
in full color or monochrome: the MS-DOS
versions are monochrome only. The disks
are not copy protected. For hard-disk

«owners, a batch file is provided to install

the programs automatically. The price of
each disk is $29.95 plus $2 shipping and
handling; Maryland residents should add
5% state sales tax. To order or obtain more
information, contact AMPRO Software,
101 Maple La., Annapolis, MD 21403,
—Paul K. Pagel, NIFB
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A Basic Approach
Moonbounce

s moonbounce an esoteric
mode beyond the reach of

most amateurs? No! Recent :
advances in amateur equip-
ment have brought EME

even closer {0 the mainstream

of Amateur Radio.

By Jim D. Siewart,* WA4MVI
simple but effective earth-moon-
A earth (EME or moonbounce)
station is now within the reach of
most amateur experimenters., With the ad-
vent of very scusitive GaAsFET receiving
preamplifiers and commercially available
high-gain Yagis, many VHF operators are
enjoying successful EME QS0s with com-
mercial equipment and relatively small
antenna arrays. VHF DX via other modes,
such as meteor scatter, sporadic E,
troposcatter or ducting, is usuaily limited to
around 1600 miles, and you must wait for
Mother Nature to provide a band opening.
Worldwide DX contacts via moonbounce,
still affected by certain conditions of nature,
are limited only by mutual moon visibility.
I'm not going to present an exhaustive
“‘how-to™" article on building your own sta-
tion. Rather, [ want to whet your appetite
and show you, in general, what is involved.
There's more to getting on EME than
putting an antenna on your roof and calling
“C'Q Moonbounce,”” but 1 hope to remove
some of the mystery that shrouds this
mode. Specific information may be found
in the reference material listed at the end
of this article. I'll aiso tell vou how to get
in touch with active EME operators. Con-
tact them for advice. You’ll find that most
are anxious to attract new blood into the
facet of Amateur Radio that they enjoy 50
much, and will be exceptionally generous
in sharing their experiences with you,

What Kind of Equipment Do [ Need?

A block diagram of an EME station is
presented in Fig. 1, There are as many dif-
ferent arrangements as there are operators,
bt most follow the format shown. The sta-

*20 Country Glub Dr.. Greer, 8C 29651
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Table 1

Suppliers ot Equipment of Interest to
EME Operators

Recelve and Transmit Converters

Advanced Receiver Research, Box 1242,
Burlington, CT 06013.

Microwave Madules, imported by Hans Peters,

YE3CRU, Box 6826, Station A, Torento, ON
M5W 1P3, Canada.

Spectrum International, P.O. Box 1084,
Concord, MA 01742

The VHF Shop, 16 $. Mountain Bivd., Rte. 309,

Mountaintop, PA 18707,
588 Electronics, imported by The VHF Shop.

High-Power Amplifiers

Henry Radio, 2050 8. Bundy Dr., Los Angeles,
GA 90025,

Fred Memy, W2GN, 35 Highland Dr., East
Greenbush, NY 12081,

Mast-Mounted Preamps and TR Ssquencers
Advanced Receiver Research.

Angle Linear, P.O. Box 35, Lomita, CA 90717,
Landwehr, imported by Henry Radio.

Mutek Ltd., imported by The VHF Shop.

358 Electronics, imported by The VHF Shop.

Note: This is a partial list. The ARRL and QST
do not endorse specific products.

tion can be as simple or as elaborate as you
wish. A lot depends on your technical
ability and on how much time and money
you're willing to invest. | believe that
2 meters is the best band for a beginner to
try, so this article is slanted in that direc-
tion. Much of the information, however,
applies to any band.

"T'he basic station might consist of a VHF
multimode rig or an HF transceiver with
transmit and receive convertiers
(transverters}, Both methods have been used
successfully. A good-quality HF receiver
with passband tuning, several IF CW filters
and an andio filter are desirable. Many
EME operators prefer the HF transceiver/
transverter route to take advantage of these
features. Multimode transceivers are
available from the mazjor manufacturers,
such as Yaesu, Kenwood and ICOM.
Sources of commercial VHF transverters
and converters are listed in Table 1. Con-
struction articles detailing transmitting and
receiving converters are listed in the
references at the end of this article.

A high-power amplifier is necessary for
EME operation. Although the legal limit
of 1500-W output is desirable, many QSOs

HIGH-POWER
AMPLIFIER
™

e

TAANSCETVEN

p
THANSVERTER
FTT.

HAST-MOUNTET
PHREAMPLIFIER ANG

1A
SEQUENCER

Fx IH HRLATS

Fig. 1—Block diagram of an
EME station [sea text).




have been made with amplifiers operating
in the 500- to 1000-W range. There are few
high-power amplifiers available commer-
cially or surplus (see Table 1), so many
operators “‘rol! their own.”

Good transmission lines are a must at
VHF and above. EME signals are ex-
tremely weak, and every watt of RF
delivered to the antenna really counts. Most
operators locate their EME arrays on short
towers, as close to the shack as practical,
to minimize line loss (more on antennas
later). Hardline, preferably with a
corrugated jacket for improved flexibility,
is desirable for the transmit line, especially
above 2 meters. Surplus ¥-inch, 75-Q
CATYV Hardline has excellent character-
istics and can be used, Thoroughly check
surplus transmission lines before use.
Type-N connectors are recommended for
use on 144 MH2 and up. Leave the “UHF"
connectors on your low-band gear,

You'll need at least one high-power RF
relay to switch your antenna from transmit
to receive. A suitable relay will have
Type-N connectors and will be rated for at
least the output of vour power amplifier.
Beware: Relays are usnally de-rated as fre-
quency increases. A relay rated for 1 kW
at 30 MHz may be rated for only half that
power at 144 MHz. These relays may prove
difficult to find. Surplus relays with Type-N
fittings are often available at flea markets,
in ham ads, or from other amateurs in-
terested in VHF/UHF work. 1t pays to get
to know other amateurs interested in EME;
they often know where to find hard-to-get
station components. Transco, Amphenol
and Dow Key are three popular manufac-
turers of high-power VHF relays,

Received EME signals are extremely
weak, 50 a tower-mounted preamplifier is
recommended to reduce the system noise
figure to a minimum. Many EME operators
find it convenient to mount the preamplifier
and antenna relays in a weatherproof box
near the top of the tower. The basic arrange-
ment is shown in Fig. 2. Full construction
details may be found in the references, and
some manufacturers listed in Table 1 can
provide ready-to-go remote preamplifier/
switching boxes,

Most authorities recommend that two
transmission lines be run to the antenna—
separate lines for transmit and receive. The
transmit line should be Hardline, as dis-
cussed before, but the receive line may be
RG-8 coaxial cable, or Belden 9913, The
relays should be arranged so that they must
be energized to receive. This method pro-
vides good isolation between the preampli-
fier and the transmitter, makes it impossi-
ble to transmit into the preamplifier if a
refay or control line fails and offers some
assurance that the final amplifier will trans-
mit into # load if a relay or control line fails,

The remote preamplifier that we have
been discussing should be a low-noise
GaAsFET type. Generally, the lowest noise
figure available will mean the hest
sensitivity, but in practice, a noise figure

of 1 to 1.5 dB is good on the 2-meter band.
GaAsFETs are susceptible to damage
from RF and stray pulses, so care must be
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Flg. 2-—A weatherproof tower-mounted
preamplifier Is important in EME work.
Usually, the station TR switching is also
mounted at the tower.

Fig. 3—This 2-meter EME array at 120Dl is

built from 16 long-boom Yagis. Arrays like this

are great io have, but smaller antennas can

work, 100,

taken to protect them. The 12-V dc line
powering the preamp can be made from
RG-58 or other shielded cable to prevent
unwanted voltages from entering on the
power input line, A s¢parate power supply
should be ased to power the relays to
prevent transient spikes from reaching the
GaAsFET line. Many multimode trans-
ceivers transmit briefly when they are first
turned on, so you must be sure that you
can never, however briefly, transmit into
your preamp and receiver.

TR switching must be accomplished in
the proper order to avoid equipment
failures. The station switching control box
should be set up so the antenna relays are
switched before transmitter power is
applied to avoid “hot switching”’ the relays
or transmitting into no load. Similarly, RF
should be removed before the relays return
to the receive position.

What Kind of Anienna Will Work?

A simple array of four Yagis, aimed
visually at the moon, is a good way to begin.
If you keep the array on a short tower near
the operating position, you will be able to
aim the antenna visually. You can even use
an “‘arm-strong’ method for pointing.

Antenna arrays can be.as simple or as
elaborate as the builder desires. The dish
antennas often associated with EME work
are generally used at 432 MHz and above;
a dish of adequate gain would be 35 to
40 feet in diameter at 144 MHz, Yagis are
the most popular antennas at 144 MHz, but
quads, collinear arrays and quagis are also
used. Fig. 3 shows a 2-meter EME array
carried to extremes, but many successful
contacts have been made with antennas like
that shown in Fig. 4.

Fig. 5 shows the details of a simple but
effective EME antenna system. The
minimum recominended antenna array
gain for [44-MHz EME work is about
20 dB. You may use commercial antennas
such as the [ong-boom, high-performance
Yagis manufactured by Cushcraft and
KLM, or vou may build your own. You
will probably save yourself some disap-

Fig. 4—K7KOT has incorporated his EME array
into his existing antenna system by side
mounting 1t on a tower.
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Fig. 5—Details ot a four-Yagi EME array.
You can rotate the array by hand at first
and add motors iater. The antennas are i
spaced approximately 12 feet verticaily :
and 13 feet horizontally.

pointment if you ask knowledgeable
EMEers tor antenna recommendations
before vou begin. The antenna arrav is
often the most difficult part of the system
to assemble, so take advantage of other
amateurs’ experiences and do the job right
the first time.

How Do i Fiod the Moon?

Antenna-giming accuracy is essential for
suecessful QSOs with a small system, With
a multiple-antenna array, beamwidth is nar-
row, and you need to know exactly where
vour antenna is pointed if vou are to work
anybody. This isn’t like using a three-
element tribander on 20 meters, where vou
can point anvwhere between north and
south and still hear a station to the east.

For starters, you can visually sight the
moon and point your array by hand; motors
for azimuth and elevation can be added
later. As you become more sophisticated,
you can use a home computer to track the
moon or learn how to use The Nautical
Almanac to predict its location.' This is
necessary during periods when the moon is
hidden by clouds, or when the sun and
moon are close enough together that the
sunlight obscures the moon.

‘The array can be tested and calibrated
and the complete receive system “‘tweaked”
by aiming first at the sun. {Caution: Never
ook directly at the sun!) The sun radiates

‘The Nautical Almanae for the Year 1985,
available from the Superintendent of Docu-
ments, U.S.- Government Printing Office,
Washingfon, DG 20402, Price: $10.
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radio noise, which can be readily received
and used for testing. This noise varies from
time to time, but the level usually stays
constant for short periods,

Aim the completed EME array at the
sun. With the receiver AGC off, rock the
arrav from side to side and up and down
until the signal peaks on the 8§ meter or on
a VOM connected across the speaker
output terrinals. The main electrical lobe
of the antenna isn’t always the same as the
mechanical center of the array, so peaking
the antenna on sun noise will help vou to
determine where vour antenna is actually
pointed.

Once this is done, the position of the sun
can be noted with respect to one of the
antenna booms, or you can use a 2-inch-
OD pipe, about 2 fest long, for a
**horesight tube’’ to line up the array (just
like a telescopic sight on a rifle). With the
array peaked for maximum sun noise, hold
a piece of paper near the redr end of the
tube and move the boresight around until
the sun casts a symmetrical spot of light on
this paper. When the spot is symmetrical,
the boresight is aligned with the main
antenna [obe. Never look at the sun
through the boresight tubel

If you can see the moon through the
boresight, then your array is zeroed-in. 'The
moon will appear to move very guickly
because of the earth’s rvotation, and
reaiming will probably be needed every 15
to 20 minutes, depending on the array
beamwidth.

For several days each month, the moon
is at perigee, the part of its orbit that places

it closest to the earth. At this time, path
loss is lowest and you may hear your signal
echo off the moon about 2.5 seconds after
releasing vour key. it is not necessary to
hear yowr own echoes to have a (QS0.
Often the suggested antenna gain of about
20 dB will not be quite enough to hear your
own echoes, although many stations with
larger arrays can copy you. You should be
able to hear many of the larger stations
with an array of four Yagis with about
20 dB of gain. Listen for activity, especially
on those days listed in Table 2. If you can
hear stations, chances are good that your
system s working.

Operating Techniques

Almost all EME work is done on CW.
Like inost of the specialized areas in
Amateur Radio, EME has its unique
probiems, 50 4 unigue vperating stvle has
been established to enhance communica-
tions. I’} present the basics here. EME is
an extremely weak-signal mode, 50 ex-
perience first with meteor scatter and
SSB/CW DX modes on VHF is very
helpful, Patience is required above all; such
factors as Faraday rofation can cause
signais to return out of polarization and
nothing will be received for long periods.

Table 2

Suggested Times for EME Operations
for July-Dec., 1985

Time fime
Date (UTES) Date WTG)
July 13 1200 Nov. a0 a7on
i4 1300 3 0800
20 1800 9 1300
21 1800 0 1300
Aug. W0 1100 &1 0100
M 1190 4 0100
17 1700 25 0100
18 1800 30 0BO0
Sept. 1 0600 Dec. 1 0700
71000 7 1200
& 1100 20 2300
28 0400 21 2400
29 00 22 (0000
Oet. S 0800 23 0100
& 04900 28 0500
12 1400 29 0800

13 1500

26 0200

27 0200

Giood Times for Echo Tasting
{Moon near Periges)

Time
Dafe re)
June 29 0200
July 27 (000
Aug. 18 1900
Sept. 19 2100
Oct. 168 1900
Dec. 14 2000

Several days either side of date given should
also be good.

These periods were setectad to provide windows
of mutual visibility between stations in
the US. and Europe, low noise and when
activity will probably be highest. Timses are
beqginning times, and activity should con-
tinue for 4 to % hours after time shown.

Suggested frequencies: 144.000-144.020 MHz and
432.000-432.020 MHz,




Table 3
Signal Reports Used on 144 MHz

T—S8ignal Just detectable,

M—Portions of call copled.

O —Complete call set has been receivad,

R—Bath 0" report and call sets have been
received.

SK—End of contact.

Table 4
144-MHz Procedure—2-Minute Sequence
Period 1% Minutes 30 Seconds

1 Calls (WBXXX DE

W1XXX)
z WX DE WBXX0X MMMM
3 WEXXX DE WIXKK Q000
4 RO RO RO RO DE W1XXX K
5 RERRR DE WBXXX K
6 QRZ? EME DE WiXXX K

Faraday rotation usually changes, so some
reception will be possible during a one-hour
test on 2 meters.

When vou have checked your system and
completed some receiving tests, it’s time to
contact an experienced EME operator and
attempt a QSO. You can usually find
someone who will attempt a QSO if you
check into the EME net (see sidebar). If you
can’t operate HF, look in The World
Above 50 MHz column in OST, check the
tesults of the ARRL EME Contest, or
obtain a copy of one of the EME newslet-
ters for an idea of who is active with a big
signal, and write a letter asking for a
schedule. These sources are explained
elsewhere in this article.

Operating times and procedure must be
agreed upon in advance and a frequency
sefected. The usual procedure on 144 MHz
is for each station to transmit for two
minutes and listen for the next two minutes;
the easternmost station begins by transmit-
ting the first two minutes of the hour. This
sequence continues for one hour or until
the Q80 is completed. Clocks must be
calibrated carefully with WWV or at least
with each other.

Two-meter EME QSOs follow a set pro-
cedure, See Tables 3 and 4. Call signs of
the stations are repeated during the first
minute and a half of each two-minute se-
qguence. Onee an operator hears his call
sign, he will send & signal report during the
last half minute. If he hears nothing, then
nothing is sent during the last haif minute.

if complete call signs are copied, an o
is sent as the report; if portions of calls are
heard, an M is sent. Experienced operators
sometimes use the RST system if signals are
very strong. Once you hear your report
from the other station, discontinue sending
call signs (except as required by FCC for
identification) and begin filling the first 112
minutes of vour 2-minute transmit periods
with RO RO RO RO, This indicates *‘Roger
my report, Your report is O."" Send ¢ until
vou hear an RRR from the other station,

Gelting In Touch

EME enthusiasts have a well-developed system of exchanging information, and
you can tap into th:s network to get in fouch with active vperators who can help

vou get staried.
! Nets

Every Saturday and Sunday, EME operators gather on 14.345 MHz to exchange
..Information and arrange schedules to work each other, The 432-MHz-and-above
TEME Net meets at 1800 UTC sach day, while the 144-MHz group meets at 1700

uTC.

+* 7 The Central States VHF Society conducts a net each Sunday evening on 3.818
':MHz at 9:30 P.M, CST {0330 UTC). Although this net is a general-interest VHF net,
~many active EMEers attend. in addition, active VHFers gather informally on 3.818

. most nights of the week.
: ‘iVNewstetters

“Beveral monthly newsletters cater to the EME operator. You can find a lot of
“good information in these newsletters, and it would be worth your while to
- -subscribe if you are interasted in EME. They are .
. &-Meter EME Bulletin, cio Gene Shea, KB7Q, 417 Stadhauer, Bozeman, MT 58715,
~VHFIUHF And Above information Exchange. c/o Rusty Landes KABHPK, P.O. Box

270, West Tarre Haute, IN 47885,

: 'KCBWS VHF + Update, P.O. Box 11023, Reno, NV 89510-1023.

-Terms Commeonly Used by EME Operators

- apogee—that point in the moon’s orbit where it is farthest from the earth.
- az-ef mount—an antenna mount that atlows adjustment of both azimuth and

" elevation.

declination—refers to the moon's position, north or south of the sarth's equator.

- Northern declinations occur for several weeks sach month and are usually
good periods to operate because of reduced background noise radiation from
sources In space. These sources often mask the low-tevel signals returning

from the moon.

Faraday rotation—a rotation of the polarization piane of radio waves when the
-waves travel through the lonosphere. Echoes will often return out of polariza-
tion with the receiving array. The polarlzation of a returning signal slowly
- rotates and will line up with the receiving array after some period.

 petigee—that point in the moon's orbit where it is closest to the earth.

po1ar mount—a type. of antenna mount whereby the axis of rotation is aligned with
the North Star. Used by some operatars, primarily those with dish antennas.

sked weekend—when most operators tend to operate each month because

- ‘canditions are favorable (see Table 4).

. sun noise—radio noise from the sun, which varies with solar activity. This noise
~Ga&n be used to test EME systems, but it can also mask echoes from the moon
.when the sun is close enough to the moon to be in the main lobe of your

- antenna.

universal window-—a common aiming point In the sky, where stations can see the

moon at the same time.

Many finish a QSO by sending 73 73 73 5k
8k sK. Discussion with the other operator
prior to beginning the test should help
clarify QSO procedure,

That's the end of our averview of EME
operation. If you think vou would enjoy
putting together a station, read the
referenced articles and books for more in-
formation. Most important, contact active
EME operators and ask for help. Don’t be
bashful! Most would jump at the chance
to help vou get on the air **off the moon.”
With some work, you can join that ex-
clusive club of operators who have QSOed
via the ultimate long path!
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» Beginner’s Bench

The Fine Art of
Improvisation

Improvising in the ham workshop

may lead to new ways for solving
electrical and mechanical problems. The net result is often a savings

in time and money!

By Doug DeMaw,* W1FB

gave up on building ham gear
because parts are hard to find and
they cost too much.”” Ever hear that
comment? Perhaps you've said it to
vourself in silent despair. Actually, parts
are not hard to find, and most of them need
not be purchased at top price. But. there
are some items that are very expensive and
hard to locate. when we attempt to buy
them new. It is conceivable that we might
have to spend $15 for a tuning capacitor
and a vernier drive, when the circuit with
which it wifl be used contains only $3 worth
of small parts, Prices of items such as
tuning capacitors, drive mechanisms, cabi-
nets, slug-tuned coils and meters {(pur-
chased new at nonsurplus prices) can
discourage even those buijlders who have a
large Amateur Radio budget. The cost, plus
the present-day agonies of being socked
with back orders and *‘out of stock’
notifications from mail-order dealers, does
tend to rake us think parts are hard to
obtain.

What alternatives do we have? The in-
genuity of a true experimenter must be
summoned from within if speedy solutions
to these common problems are to be found.
In decades past, it was a regularly practiced
art among hams to solve design and pro-
curement problems by using materials on
hand. Most hams were iaveterate ex-
perimenters when { became involved in
Amateur Radio. it was considered a chal-
lenge to come up with new electrical and
mechanical ideas, then share them with
ather amateurs. in those days, it was often
a stimulating learning experience to get on
the air and talk about circuits and projecis.

£

*ARRL Contributing Editor, P.O. Box 250,
Luther, M|l 49656
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Each of us has the potential to build radio

equipment, to find shortcuts to design

abjectives and to enjoy using something we

built oursetves. Let’s consider some prae-

tical ways to use parts in applications for

which they were not designed. Perhaps

some of these concepts will solve a design |
problem for you.

Experimental Tuning Methods

Transmitters and receivers require some
type of signal source, and generally this
local oscillator (L) is tunable. The con-
ventional techniques for changing a YFO
frequency are by means of a fixed-value in-
ductor and variable capacitor or a fixed-

S

e BT, DR,

value capacitor and a variable inductor, or
by employing a VVC (voltage-variable-
capacitor) diode. A quality double-bearing
tuning capacitor that rotates smoothly is
not oniy hard to find these days, it can be
bulky and very expensive, Much of our
miniature homemade equipment would be
more practical if a tuning capacitor could
be avoided for changing the oscillator
frequency.

How might we contrive a simpler, less
expensive method for tuning a VFQ? 1
developed an interesting circuit for use in
a very compact receiver {Fig. 1) that
qualifies as a simple, inexpensive tuning
technique. [ had some reservations about
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Fig. 1—Typlcal circuit for a VFO that uses a 2N4416 or MPF102 FET. Tuning is by means of R1
in serles with G2. G2 sets the frequency spread provided by R1. This arrangement is useful when
an air-variable capacitor and vernier drive are not dasired. 11 can lead 1o a verv compact VFO
assembly. The tap position on the coil (L1) and the maximum capacitance provided by G2

determine the maximum tuning range available.
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Fig. 2—A variation of the circuit of Fig. 1. In this example, the tuning mechanism is a
potentiometer that has been modified to become a small variable inductor (see text).

how it might work, but after breadboarding
a test circuit, I was pleasantly surprised
with the results. For lack of a better name,
i call it *‘reactance tuning.”’ Fig. 1 shows
the details of the test circuit in which I ¢ried
the idea. R1, which is a high-quality Allen
Bradley (A/B) potentiometer, is located
close to C2 and L1 in order to keep the
leads from R1 as short and direct as
possible.

Why does this system work? Well, as R1
is adjusted, the presence of the capacitance
of C2 (a trimmer) is more prominent in the
tuned circuit. The series combination of C2
and R1 form a capacitive reactance and
resistance that cause a frequency shift as
R1 is adjusted, The smaller the value of
resistance at R1, the lower the operating
frequency, because the capacitance of C2
will be more effective.

What are the bad features? No innova-
tion is necessarily perfect, and this applies
to the technique illustrated in Fig. 1. The
tuning is nonlinear. That is, the frequency
is spread out at the maximum-resistance
end of the R1 range, and it is somewhat
compressed at the minimum-resistance end.
Also, if a poor-guality control is used at
R1, you may hear a slight scratching noise
as the control is adjusted, while listening
to the output of a receiver in which this
VFQ is used. It should not cause a problem
if we use the VFQ in a transmitter.

The amount of frequency shift available
depends on iwo things: the position of coil
tap X on L1 of Fig. 1, and the setting of
the trimmer capacitor, C2. The farther the
1.1 tap is above ground, the greater the
frequency change as RI is adjusted.
Similarly, the greater the capacitance of C2,
the Iarger the frequency change. I had no
trouble covering all of the 40-meter band
when the coil tap was close to the high end
of L1. In a practical application, it is best
to limit the frequency change to 23 or
50 ¥Hz. This provides better handspread
when R1 is adjusted. A vernier-drive
mechanism can be coupled to R1 if fre-

guency excursions pgreater than, say,
50 kHz are desired.

I did not observe any degradation in
VFO frequency stability when comparing
this tuning method with that of variable-
capacitor tuning while using the same oscil-
lator module, There is, however, a point
in the tuning range of R1 where the loaded
Q) of the VFO tuned circuit will take a dip.
When this happens, the VEO output will
drop slightly and the output waveform
linearity will change. In most practical
applications, you will not be able to detect
this effect.

As an alternative to the use of a vernier
drive attached to R1, we might consider
using a bargain-priced 10-turn, carbon-
composition control with a suitable 10-turn
counter dial. Wire-wound controls must be
avoided because they are inductive,

Another Tuning Trick

I tried another idea that I had in mind
for a number of years. The circuit for this
one is given in Fig. 2. L2, a modified
carbon control, is fashioned by removing
the metal cover from a standard-size poten-
tiometer, then removing (carefully) the
semicircular carbon element from inside the

control. I was able to snap this element
loose by prving it up near the tabs of the
control. The thin phenolic base material
broke easily, I used this element as a
pattern and cut out a new ¢lement from
flashing copper. Brass would work, alsou
Silver plating would help to ensure mini-
mum corrosion, but it is not necessary to
add silver plating if the control will be
used regularly.

The new element is glued in place, and
the ends of the insert piece are soldered to
the two outer lugs of the old control. Be
careful to avoid getting epoxy glue on the
upper surface of the metal element, or
erratic operation will result.

Refer again to Fig. 2. L2 is a small
variable inductor we made from the poten-
tiometer. 1t comprises a part of the overall
circuit inductance by virtue of its being in
series with I.1, As 1.2 is adjusted, the YFOQ
frequency will change. The higher the
operating frequency of the VFQ, the
greater the frequency change caused by L2.
Also, the higher the C-to-L ratio of the
VFQ, the more effect you will observe
when 1.2 is adjusted. The frequency shift
obtained with this method is substantially
less than with the circuit of Fig. I, at least
with the circuit values given. A 10-kHz shift
was observed.

Incremental band-segiment selection can
be had with either circuit {Figs. | and 2)
by adopting the method shown in Fig. 3.
51 is used to add capacitors to the VFQ
tuned circuit, and R1 or L2 ¢can be used in
the manner described previously. Perhaps
a miniature DIP switch can be added to
operate as S1 when compact equipment is
being built. The values of capacitors C3,
C4 and C5 will determine the coarse tuning
range. Trimmers may be substituted for
these fixed-value capacitors, which will
enable vou to have the tuning ranges
overlap.

Simple, Homemade Tuning Capacitor
Large frequency changes are possible if
we use a low-capacitance variable capacitor
that is connected to the high end of a VFO
tuned circuit Gunction of Cl1 and L1 of

YFO

O

2 —o
g3 E added to the circuit of

Fig. 3—81, C3, C4
and 5 have been

Fig. 1 to provide
coarse frequency in-
crements. R1 tunes

I
TTrLT

SHORT LEADS
TUNING
n ON C3, G4 AND €5

the VFQ through each
of the three ranges.

e
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Flg. 5-—A cylindrical format provides still another tuning device that can he made at home. The
rotor unit is semicircular brass or copper to which a2 V4 -inch-diameter tuning rod has been
soldered. The stator sectlon is a piece of plastic tubing to which thin copper or brass sheeting

has been glued (see text).

Fig. ). A simple mechanism is illustrated
in Fig. 4. It is one that | developed during
my search for simple VFO tuning methods.
The drawing at A of Fig. 4 shows a side
view of the assembly I constructed. A piece
of Y-in x 20 iron bolt is used as the tuning
shaft. The front plate of the tuner is a piece
of copper-clad PC board. The hex nut is
soldered to the inner surface of this end
plate, as shown. A disc of copper or brass
serves as the capacitor rotor, it is sofdered
to the end of the bolt that is opposite the
knob. [ used a l-inch-diameter disc, and
made certain it was at an exact right angle
to the bolt when { soldered the two pieces
together. A spring is used between the disc
plate and the front-plate bearing nut to
prevent wobbling and undue backlash. PC-
board braces are soldered (four each) to the
front bracket and stator-plate bracket to
ensure physical stability.

Drawing B of Fig. 4 shows how 1 made
the stator plate. It is a piece of PC board
with an outer border and disc that were pro-
vided by etching with ferric-chloride solu-
tion. (lass-epoxy circuit board s re
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commended in the interest of high dielec-
tric quality and physical strength. A piece
of thin Teflon® sheet is glued to the surface
of the stator disc to prevent short circuiting
of the stator and rotor discs. Polvethylene
sheeting is suitable if vou have no Teflon
on hand. The capacitance range | obtained
with this unit was () to 18 pF with the I-inch
diameter disc plates. The closer the plates
are to one another, the greater the capaci-
tance and the faster the tuning rate. The
rotor disc is grounded by means of the bolt-
to-nut connection and by virtue of the front-
end plate being grounded. Those skilled in
machine work should be able to improve on
this design. The disc-tuning method is by no
means a new concept. VHF cavities and
amplifiers were tuned by this technique for
many years. But, I don’t recall secing it ap-
plied to HF circuits in this manner.

Another Capacitor 1dea

A cylindrical tuning capacitor can be
fashioned as shown in Fig. 5. The rotor is
slipped inside the stator tubing. When the
metal half-rod of the rotor is immediately

adjacent to the metal half-round outer con-
ductor of the stator tube, maximum
capacitance will exist. The rotor shaft is
rotated by means of a knob or vernier drive
to operate this capacitor. The larger the two
half-round conductors (circumference and
length}, the greater the maximum capaci-
tance of the unit, The mechanical aspects
of this device can be improved markedly
by those of you who are adept at building
mechanical gadgets. Certainly, a fine
assembly could be turned out by a crafts-
man. The point being made here is that this
is just another method for constructing a
homemade variable capacitor. There are
many other unique ways to construct
home-built tuning capacitors, but we shall
not go into a lengthy discussion about
them.

Generating innovative Iideas

1 have been asked, “*How do you come
up with so many unusual gadgets?'’ T think
the best reply I can offer is to say that ex-
amination of a conventional component
should suggest numerous ways to simplify
it at a savings in cost. Some inventors do
not generate new ideas. Rather, they pick
up some ordinary object, such as a paper
clip, then ask themselves, **What can [ do
to improve this thing?"* We might also ask
oursefves, “What don’t [ like about this
paper clip?”’ The next step is to devise a
new paper clip that no longer has the design
fanlt. Bingo! A new patent can result! This
general philosophy can be applied to
making our own radio components from
readily available materials. You c¢an try
yonar ideas, and vou need not be ashamed
if they don’t work the first time or even at
afl.

In Conciusion

When you are working with the circuits
of Figs. 1 and 2, it is important that the
Q of L.1 be as high as you can make it. If
the Q is quite low, the addition of Rl or
1.2 could cause the VFO to cease oscillating
at some point in the tuning range. There-
fore, I suggest that vou use a T68-6 toroid
core for frequencies above 4 MHz. The
wire size should be as large as can be wound
easily on the toroid core. This will reduce
the coil resistance and enhance the Q. The
same rule applies if you use a slug-tuned
inductor: The core should be for use in the
upper part of the HF spectrum. High-
quality capacitors should be used also. The
NP0 units specified are entirely suitable,
and will ensure minimum VFQ drift. Silver-
mica capacitors can be used, but will cause
considerably more drift than will the NP0
ceramic units,

Should you develop some noteworthy
circuit innovations, please consider sharing
them with others through the pages of
QST. Detailed descriptions can be sub-
mitted as articles, Short explanatory nar-
ratives may be just right for the Hints and
Kinks column. =t 3 o]



Construct the “Ultimate” DC
Power Supply

Here's a useful device that will deliver a wide range of voltages

at very high current.

By Douglas Rowlett, PhD,* WB5IRI, and Linda Rowlett, PhD,* NSFST

uch of today’s equipment comes
M without a built-in ac-operated

power supply. Sometimes, several
different dc voltages are needed. A ham
could deplete the equipment budget pro-
viding separate power supplies to run the
gear in the shack. Also, many of today’s
transceivers and amplifiers consume large
amounts of current—18 to 20 A for a
typical HF transceiver, and 20 to 25 A for
a typical 160-W VHF amplifier.

For several vyears, we operated our
Kenwood TS-1208 from a 12-V automobile
battery. A trickle charger kept the battery
up to snuff, and we never had to worry
about hum on the signal. However, we did
worry about dangerous battery fumes ac-
cumulating i the shack during charge
cycles, the potential for damage from
spilled or leaked battery acid and the never-
ending problem of voltage regulation. A
12-V battery in good condition will not
deliver its rated voltage for very long under
a heavy current draw: A drop of even 1 V
causes a disproportionate drop in power
output from solid-state power amplifiers.
When we acquired an amplifier for our
VYHF hand-held transceiver, the problem
became acute: Our 150-W amplifier
became a 105-W amplifier when used with
the battery, but when we used a friend’s
regulated power supply (13.8 V), the
amplifier provided 170 W of output!

We needed a supply that would allow us
to run the HF transceiver and the VHF
amplifier simultaneously. This dictated a
50-A device. We also wanted a power
source that would allow us to experiment
with the newer solid-state devices on the
market, as well as operate additional
equipment.’ This meant we needed a
variable-voltage supply with good regula-
tion. No commercial equipment could give
us these features at a reasonable price: The
so-called ““amateur use™ power supplies are
rated at 50 A for intermittent service, and
their voltage ranges can be varied by only
a few percent (usually from 11 to 15 V).

'Notes appear on page 30.
*2603 North Brompton, Pearland, TX 77584

The solution was to ““roll our own.”

Design Objectives

We began our project by specifying the
criteria the supply would meet:

1) Voltage regulation on the order of
0.0i% for any selected voltage from no
load to full load.

2) Voltage variable from 0.1 to 50 V.

3) [00% duty cycle at 50 A,

4) Adjustable current limiting from 1 A
to 50 A,

5) Adjustable overvoltage protection
(OVP).

6) Thermal protection, including an ad-
justable, thermostatically controlled fan
and power-supply shutdown in the event of
a serious overheating problem.

7y Voltage and current metering, as well
as front-panel monitoring of the control
and protection circuits.

8) Cost must be kept down by using as
many surplus **junk box’* parts as possi-
ble without sacrificing reliability.

9) Troubleshooting and servicing must.
be easy.

With these goals in mind, and after
reading the literature and breadboarding
various circuits, we developed the design
shown in Fig. 1. The boxes around the
diagram sections indicate major sub-
assemblics contained on separate circuit
boards or on the main heat sink. There is
nothing sacred about this layout.

The box at the bottom of Fig. 1 contains
the voltage-regulator circuit {except for
pass transistors Q35-0Q20, inclusive, and the
third driver transistor, Q3, which are
located on the main heat sink) and the cur-
rent fimiter. The box at the top of Fig. 1
contains the schematic diagram for the
OQOVP circuit and the fan thermostat. Those
components not contained within the boxes
are mounied directly on the power-supply
chassis or on the front panel.

Voltage Regulator and Current Limiter

The voltage regulator and current limiter
circuits are taken directly from Gottlieb’s
book, Regulated Power Supplies.* This text
is a **must’’ for anvone interested in the
fundamentals of voltage and current
regulation: It contains a vast amount of

practical and theoretical information, in-
cluding numerous circuits that can be used
directly or modified to suit the designer’s
needs.

Refer to Fig. 1. Note that the regulator
uses two ICs (Ul and U2) and four
transistors, Q1-Q4 (Q3 is located ¢n the
main heat sink). U, a CA3130 op amp,
serves as the error amplifier, and U2, a
CA3086 transistor-array chip, serves as the
preregulator and voltage reference source.
As shown in Fig, 2, the transistors within
L2 are connected in an unconventional
manner to yield an impressive circuit. The
voltage-reference source is comprised of
transistors Q,, Qp and (. within [J2,
Although Q, and Qy, are shown here as a
forward-conducting diode and a Zener
diode, they are, in reality, bipolar tran-
sistors. Zener diodes Qg4 and Q. are also
bipolar transistors within U2. The reason
for this configuration, according to
Gottlieb, is that the base-emitter junctions
of ordinary transistors make fine Zener
diodes. The transistors within an [C array
display sharper knees, have lower dynamic
impedances, and generate fess noise than
do discrete components. Transistor Q. is
emploved as a shunt element for Q, and
Q. Qg and Q. provide preregulation for
the voltage-reference source. They also
provide the dc operating voltage for the
error amplifier, Ul.

The voltage regulator used here com-
pares the output of the supply with a
reference voltage, Whenever the supply
output tries to change, as when a Ioad is
applied ot removed, the regulator senses
the change, compares the difference to the
voltage-reference source and adjusts the
drive to the pass transistors. U1 drives Q1,
which, in turn, drives the Darlington-
connected pair, Q2 and Q3 . Thus, when
L1 detects an undervoltage condition at the
output of the supply, it reduces drive to Q1,
providing more base drive to Q2 and Q3
(and, consequently, the 16 series pass
transistors, Q35-Q20). Conversely, when U1
detects an overvoltage condition at the
output of the supply, it increases drive to
1, shunting some of the base drive for Q2
and Q3 to ground. This deprives the series
pass transistors of some of their base drive,
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Fig. 1—8chematic diagram of the 0.1-50 V, 50-A adjustable power supply. The three hoxes represent the two main circuit boards and the main heat
sink. All components shown outside the boxes (with the exception of 82, which is located on the main heat sink) are mounted on the power-
supply chassis.or on the front panel. All capacitances are in microfarads, and all resistors are 4-W carbon-composition uniess othanwise notad.

C1—=80-4F, 100:V electrolytic.
52--3000-4F, 100-V electrolytic,
C3—0C8, incl—5600-pF, 100-V electrolytic.
C9—100-xF, 100-V electralytic.
C10—5pF, 35-V electrolytic.
CG11=0,001-xF, 25-V disec ceramic.
€12--2600-F, 20-V electrolytic.
£13—0.008-4F, 25-V disc ceramic.
C14—2330-4F, 35V electrolytic.
C15—-0.1-uF, 25V polystyrene.
C16—15-4F, 25-V electrolytic.

causing their collector-emitter impedances
to rise. This resulis in a voltage decrease
at the supply output to the level determined
by the voltage-reference source and R26,

26 1143

C1T—0.05 xF, disc ceramic, 50-V.

D1-D5, incl.—5-inch, 75-V, 50-A stud-mounted
diodes (FBL-00-081} or equiv.).

051-0S53—Amber, green and red LEDs, 14-W.

DSB—13-V, 5-W Zener dicde.

D7 —Silicon-controlled rectifier, 75-V, 75-A
(FBP-00-008 or equiv.}.

D8—sgilicon-controiled rectifier, 400-V, 6-A
(RS 276-1020 or equiv.).

F1—30-A slow-blow fusa,

K1, K2---DPDT miniature relay, 12-V coil, 125V

the voltage-adjust potentiometer.

Q4, R4 and R32 make up the adjustable
current-limiting circuit. Current limiting
commences when Q4 receives sufficient

contacts (B3 Z76-213 or equiv.).

L1—Filter choke, 30-mH, 50-A {BA-362 ar
equiv.).

Q1-Q2--2N2102 ar equiv,

Q3—2N3055 or equiv.

Q4—TIP3055 or equiv.

G5-Q20, Incl.—2N3772 or equiv,

221-Q22-—2N2222 or equiv.

R26, R32, R40—50-k, 1-W, linear taper
panel-mount potentiometers (RS 271-1716 or
equiv.).

base-emitter voltage to render it condue-

tive. This eliminates any further increase

in the base current of Q1 and Q3.
Gottlieb’s original circuit used Q3 as the



R {MEYER SHUNTI

1
O-50

APy
| - O“ .
M

-

MAIN HEATSINK _

T4

I
i

50-v |

=Y ag 3

= Vour

-+ Vapr

POWER L), 9
OM/OFF

16 PASS
TRANSISTORS

qQr-qis

RY=R19
&L
5V

|
|
|
|
|
I
|

|

|

|

j 06
1

i \ 13
1

3RD DRIVER

TO OVP AND
THERMQSTAT BUARD

R34—10-kqQ, '4-W NTC thermistor
(WEP FR1007A or equiv.}.

R35—5-k§, 10-turn, PC-board-mount
potentiometer,

S1—Circuit breakertype switch: contacts
125-V ac, 30-A; coil 12-¥ de, 1.75%A
{FHC-01-001-2_or equiv.).

52— Thermostat switch, stud-mounted,
normally open contacts close at 124* C
(FKA-124-017 or equiv.).

series pass element in a I-A adjustable sup-
ply. We have modified his circuit by using
(3 as an additional drive element for the
series pass transistors, and have experienced
no problems in the conversion. {4 still
functions well as a current limiter. When the
current drawn by the load connected to the

T1—50-V, 50-A power transformer, 120-V ac
primary surplus transformer; see text
for details.

T2—12.6-V, 300-mA transformer, 120-V ac
primary.

U1—CA3130 ap amp or aquiv.

L12—CA3086 bipolar transistor array or equiv.

U3, U4.--MC3423 overvoltage-protection I1C or
aquiv.

Us—50-V, 1-A bridge rectifier.

supply reaches the level set by R32, (4

maintains the voltage to the load while also

maintaining a constant current. If the load
tries to draw increasing amounts of current,
Q4 causes an automatic shift from a
constant-voltage mode 10 a constani-
current mode of regulation, thus main-

Qn

~
L
o

ap

Lh3ORES

Fig. 2--Schernatic diagram of functional con-
nection of U2, the CA3086 bipolar transistor
array. Q,, ars Individual bipolar transistors
within U2, connected externally to form the
diodes shown here.

taining the current set by R32 while re-
ducing the voltage to the load, Even with
a short-circuit across the supply output, no
mere current can be drawn from the sup-
ply than that determined by R32. If the
short circuit is essentially zero ohm, the
voltage at the supply output drops to zero,
thus preventing destruction of the series
pass transistors and, possibly, the load
itself.

As with the current limiter, the voltage-
regulator circuit works just as well with 16
pass transistors as it does with only one.
Voltage regulation approaches 0.005%,
while hum and noise output remain close
to the < 250 gV RMS specified by
Giottlieb. For example, at 13.8 V, the varia-
tion in voltage between 0 A and 50 A i5 0.1,
which is certainly as good as most of the
power supplies available from commercial
suppliers.

Pass Transistors

When pass transistors are chosen, the two
most important parameters are the maxi-
mum current rating and the maximum
dissipation of the devices. The 2N3772s we
use are rated at 20 A and 200 W, It appears
that the current rating presents no problem,
since three 2ZN3772s can handle 50 A.
However, three devices would be destroyed
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quickly under a full load drawn from this
power supply because their maximum safe
dissipation rating would be exceeded. By ap-
plying Ohm’s law, we can calculate the
maximum power in watts to be drawn from
the supply (50 'V 30 A = 2500 W). Using
this figure, one might get by using only 13
pass transistors (13 x 200 W = 2600 W).
However, such a choice would cause the
transistor to run at the limits of their safe
operating ranges under full-load conditions.
This would probably result in early failure,

A more conservative approach is {o use
enough pass transistors to ensure that at
maximum load conditions no single device
comes close to its 200-W limit. With 16 pass
transistors, each device dissipates only
156 W at full load. In addition, each tran-
sistor carries only a Httle over 3 A at fult
load, assuring long life, {One could, of
course, use more transistors to provide an
even larger margin of safety, but that
would mean a larger heat sink. Finding a
heat sink large enough to dissipate 2500 W
and hold 16 TO-3 transistors is difficult
enough!} Finally, each pass transistor has
a 0.1l-ohm, 5-W resistor in its emitter lead
to ensure that no single device draws more
than its share of the current.

Overvoltage Protection

LJ3, an MC3423 overvoltage-protection
#C, is ideal for use in a power supply of
this type.® It is inexpensive, readily
available, and reliable when operated
within specified voltage limits, A small
amount of the unregulated voltage from the
supply is drawn off just before D7 and
regulated by R38, C16and DY (a 13-V, 5-W
Zener diode) to provide operating voltage
for [J3. R39 and R40 set the voltage at
which U3 triggers. While the M(C3423 was
designed to fire an SCR placed across a
power-supply output, thereby shorting the
supply and blowing a fuse, we found that
it can sink enough current to drive a small
refay, Thus, when an overvoltage condition
exists, U3 energizes ki, a 12-v DPDT
device the size of a 16-pin IC., Gate voltage
for D7 normally passes through balf of this
relay (K1A), enabling voltage from the
power transformer to reach to the filter
capacitors, the voltage regulator and the
series pass transistors. When K1 is ener-
gized, however, voltage is removed from
the gate of D7 and applied to the gate of
D8&. This grounds the coil of 51 and trips
the internal circuit breaker, thus shutting
down the supply.

When KI is energized, it also removes
voltage {through K1B) from the green LED
on the front panel, and applies voltage to
the red LED on the front panel, presenting
a visual display to indicate that an over-
voltage condition exists, Normally, both
LEDs would extinguish when the circuit
hreaker trips, and the only indication you
would have of an overvoltage condition is
that the supply has turned off. Should D8
or the circuit breaker fail, the green [LED
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on the front panel would still go out but
the red LED would stay lit. Gate voltage
for D7 would still be removed in such a
situation, thus cutting off dc voltage to the
filter capacitors, regulator and npass
transistors and, once again, effectively
shutting down the supply.

Thermal Protection

Any power supply that provides 50 A is
going to generate a lot of heat: Some way
must be provided for removing it if the pass
transistors are to survive. One method is to
use a large enough heat sink to radiate the
excess heat into the surrounding air.
However, such a heat sink would be ex-
tremely large, expensive and difficult to
find. An alternative method is to use a com-
bination of heat sinking and forced-air cool-
ing, so that the effectiveness of a smaller,
more practical heat sink is increased by the
passage of air over it. We decided to use the
latter method of cooling and mounted a
surplus muffin fan so that it blows air
directly over the pass transisiors and the
heat sink (see Fig. 3). As added protection
in case the fan fails, switch 82, a normally
open thermal switch mounted on the heat
sink, closes at 124°C, thus grounding the
coil of S1 and causing the circuit breaker
to trip if things get too hot.

Fortunately, the OVP IC makes a ver-
satile thermostat if the OVP trip poten-
tiometer is replaced with an NTC (negative-
temperature-coefficient) thermistor, and the
voltage across U4 is held constant. Because
NTC thermistors decrease in resistance as
the temperature rises and increase in
resistance as the temperature falls, U4 is
fooled into seeing an overvoltage condition
when the temperature of the thermistor

(R34) falls t¢ the trip level determined by
R35. When U4 is triggered, it supplies drive
to Q21 and Q22, which then energize K2.
U4 could drive K2 directly, but using (21
and Q22 allows the insertion of €14, which
holds the fan on for about one minute atter
tJ4 turns off. This cools things down fur-
ther and prevents constant cycling of the fan
as the thermistor resistance rises and falls.
Increasing the value of C14 increases the
delay time; decreasing its vafue shortens the
delay time, When U4 turns on, it energizes
the yellow front panel LED (through pin 6)
at the same time that it keys K2 through pin
8. {f the yellow LED lights, but the fan does
not immediately rotate, a failure has
ogcurred in Q21, Q22, K2 or the fan. This
visual indicator should make trouble-
shooting the thermostat circuit easier.

A constant voltage for U4 is provided by
T2, US (a 1-A bridge rectifier in 2 4-pin
DIP package} and C12. This circuit also
provides voltage, through the appropriate
dropping resistors (R33, R42 and R43), for
the red, green and yellow LEDs on the
front panel,

Construction

Power-supply layout is not critical, as
long as good construction practices are
followed and thought is given to parts
placement to ensure efficient heat remowval.
We recommend the use of a well-ventilated
steel case, rather than a plastic one, because
of the transformer weight and the heat
sink, and because good RF shielding is
needed if the supply is to power transmit-
ting equipment. Make certain that air can
circulate around the transformer, reguiator
board, filter capacitor, bleeder resistor and
series pass transistors.

Fig. 3—Rear view of the power supply with the hinged heat sink lowered to expose the compo-
nent layout. Heat sink, left to right: positive (lower) and negative (upper) output terminals; bus-
bar deck with Q3 and Q5-Q20, incl., and thelr associated current-equalizing resistors; diodes
D1.04 and D8 (mounted on brackets); D7 (upper-right corner) and choka L1 (lowerright corner),
Thermistor R34 is mounted on stand-off insulators between the bus-bar deck and L1. Main
chassls, [-r: C2, fan, meter shunt (in front of fan) and T1.



We were fortunate to obtain a “*junker®
commercial power supply from a local
company. Many parts used in this project
came from that unit. The chassis and heat
sink proved to be the most vaiuable acquisi-
tions, next to the power transformer, as
they allowed a neat layout and had ready-
mads mounting brackets and tapped holes
for securing parts. As you can see (Fig. 3),
the heat sink is hinged at the bottom to
make access to the pass transistors easier,
a feature worth incorporating into any
project using this many solid-state devices.

The bus-bar arrangement shown in
Fig. 3 for connecting the pass transistors
consists of two stacked decks of steel-bar
stock separated by threaded nylon spacers.
The bottom deck connects the paralleled
collectors of the pass transistors together
through their mounting screws, while the
top deck connects the ends of the paralleled
emitter resistors. Most connections are made
with no. 6-32 machine screws and lock
washers into drilled and tapped holes on the
heat sink and bus-bar decks. individual
transistor base and emitter connections are
made with no. 18 stranded wire, supported
try standoff insulators. Don’t forget to
insulate the pass transistor mounting screws
from the heat sink (which is at chassis
eround) with plastic or fiber washers and
sleeves,

The components mounted on the right
sidle of the heat sink are D7, L1, DI-D3,
DB and R34. With the exception of the
thermistor, which neads to be mounted on
the heat sink to sense the temperature, these
components can be mounted anywhere in
the power supply. We placed them on the
heat sink because there was room for them
there, but as long as they have adequate
ventilation they should not run hot enough
to require heat sinking. Remember to make
all conpections that will carry the full-load
current of 50 A with as heavy a gauge wire
as possible. This reduces resistance and
heating losses to a minimum. We recom-
mend at least no. 6 stranded copper wire

Fig. 4—Regulator hoard. Q1, Q4 and Q2 are mounted with their at-
tached heat sinks across the top of the board. Ut and U2 are mounted.
in the middle of the beard, with 8 between them.

for this purpose (or heavy, steel bus bars).

You can see (Fig. 3) that we used three
pieces of no. 12 stranded wire in parallel
for the negative line going from the main
rectifier to the ammeter shunt and back to
the negative output of the suppty. This pro-
vides a heavy conductor. We also used two
parallel pieces of no. 10 stranded wire to
carry the current from each side of the
transformer to the main rectifier, L1 and
7. Short pieces of no. 6 stranded wire
connect D7 to the pass transistor bus-bar
deck, and the emitter bus bar to the positive
supply output terminal.

Short lengths of steel bus bar connect the
filter capacitors, This was a matter of con-
venience rather than necessity: No. [2 wire
and crimp-on ring connectors would have
served Just as well, _

We recommend sockets for all ICs to
make troubleshooting easier and to
eliminate ruining a part through the ap-
plication of excessive heat during solder-
ing. The CA3130 comes in an 8-pin TOS
package. A round socket for it may be hard
to find, but the CA3130 is also available
in an 8-pin DIP package (CA3130AE or
CA3I30E).

Transistors Q1, Q2 and Q3 have small
heat sinks attached to them on the regulator
board (Fig. 4). These transistors run slightly
warm during operation. Heat sinks were in-
cluded to improve transistor life
expectancy.

Parts Substitution

We have made an effort to include only
those components that one could expect to
find easily, that would be available for years
to come or for which equivalent parts exist.

There are few critical parts in the power
supply other than the 1Cs. The CA3086 and
CA3130 are standard RCA devices. The
MC3423 IC is a Motorola device, available
from numerous suppliers, including Radio
Shack. Other than these parts, which
should be exactly as specified, most com-
ponents can be changed, within reason, to

suit the builder’s needs or budget.

For example, T1 can be any transformer
that suits your primary and secondary
voltage requirements and will deliver the
current you wish the supply to provide. The
surplus transformer we used weighs over
100 pounds, has a 1[7-V primary and a
50-V secondary, and will deliver 80 A in
continuous service and 100 A in intermit-
tent service. This is overkill, but the
transformer cost (nothing) makes its use
here more understandable. There is no need
to aitempt to duplicate this transformer
when building your power supply: Just find
one that will meet your requirements. Un-
fortunately, big transformers are expensive
to buy and difficult to scrounge, especially
ones that will handle the kind of current
we’re dealing with here. You can use two
transformers in parallel to produce the
needed current. Another solution is to re-
wind a transformer to provide the desired
voltage and current.

Before you decide on a transformer, you
must carefully examine the primary circuit
{mains) you will be using. Most residential
117-V ac circuits have 15-A circuit
breakers; however, 2500 W at 117 V equals
over 21 A. Thus, if you build this power
supply and attempt to draw the rated cur-
rent while it is plugged into a typical 15-A
circuit, you will most certainly trip the
breaker. If it doesn’t trip, you'll be wise to
check your main breaker box to find the
problem. Most modern residential wiring
can handle 20 A, and you can replace the
breaker with one rated at that value. Con-
sult a licensed electrician if in doubt. Peak
loads may cause the breaker to trip even
at 20 A, however. A better solution is to
install a 117-V line that will deliver 25 A
without too much voltage drop. Better yet,
install a 234-V line and choose a

transformer with a 234-V primary. At full
load, the line voltage to our supply drops
from 120 V to 113 V; we have noticed no
degradation in performance.

D7 can be any SCR that will handle at

Fig. 5—0OVP and thermostat board. Layout from left to right is U5, U4,

R35, K2, K1 and U3, D9, C15 and C16 are mounted below U3. 14 is

mounted below K2, while Q21 and G122 are mounted below U4 and
R35, respectively. R38 can be seen on a bracket on the main chassis

in the upper-left corner of the figure.
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least 50% more than the rated voltage and
cuarrent of the supply. For a 50-V, 50-A
supply, D7 should be rated at a minimum
of 75 V and 75 A in coniinuous service.
Check the manufacturer’s specifications for
maximum ratings, as well as minimum and
maximum gate-voitage and gate-current
ratings. You may have to adjust the value
of R4] to drop the gate voltage to the
proper fevel. The resistors and capacitors
associated with the regulator and control
circuits should be as close as possible to the
values shown in Fig. 1.

You can operate the fan thermostat, U4,
hetween 5 and 35 V, and T2 should deliver
a voltage between these limits that will pro-
vide at least 300 mA. However, if vou
substitute a voltage value for T2 other than
the one specified in Fig. 1, you will have
to adjust the values of the voltage-dropping
resistors for the LEDs, as well as select a
different relay for K2 (see manufacturer’s
data sheets for the proper values}. If the
substitute relay draws more current than
the one we used, you may also have to
choose a heftier transistor for (Q22.
Remember, the K2 contacts carry 117-V ac
to operate the fan. Be certain the relay you
choose can handle this voltage at the cur-
rent required by your fan. The same rules
apply to K1: Any relay with contacts that
will handle the D7 gate voltage and the
voltage of T2, and whose coil can be safely
driven by U3 (no more than 200 mA at
2V > Ud's Voo, should work fine. If the
only relay available falls outside these
parameters, a transistor driver similar to
that used for U4-K2 will be needed.

Q1-Q22 can be substituted in a similar
fashion, as long as «/f the operating
specifications of the substitution devices
meet or exceed the specifications of the
transistors shown in Fig. 1. The exceptions
to this rule dre the 16 pass transistors, and
this applies only if vou desire to change the
full-load power rating of the supply or,
because of heat-sink limitations, to change
the number of pass transistors used. For
examiple, the 2N3035 is a popular, inexpen-
sive transistor often used as the series pass
clement in amateur power supplies.
However, it is rated for a collector current
of only 15 A of collector current (150-W
dissipation}, which would necessitate using
22 2N3055s to do the same job as 16
2N3772s. Sixteen 2N3055s would safely
handle a power supply of only 1600 W
(32 A at 30V, continuous duty), If you
consider using substitute devices, you must
consider the total current to be drawn and
the total power to be delivered or
dissipated. When you operate your 50-V
adjustable power supply at, for example,
13.8 V, the difference {36.2 V) must be
dropped by the pass transistors and is
dissipated as heat. Thus, your power supply
will run hotter at lower voltages than at
higher voltages for the same current draw.
These rules apply to the other transistors
in the supply, especially Q1-(34. Warning:
Mot all so-called equivalent transistors have
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the same power capability as those specified
in this article. Check carefuliy!

Operation

Before you plug the line cord into the
wall outlet, turn the voltage-adjust and
current-limiting-adjust front-panel controls
to their lowest settings (minimum voltage
and maximum current limiting [0 V and ap-
proximately 1.5 Al). Then turn the OVP
control to its highest setting (irip voltage
of 50). We wired our front-panel controls
so that minimum voltage, maximum cur-
rent limiting, and minimum QVP trip
voltage occur with all front-panel controls
turned fully counterclockwise. Thus, for
this step, the OVP control would be set
fully clockwise, while the other two con-
trols would be set tully counterclockwise.

Now plug the unit into the wall socket

“and turn on S1. The green LED should

light, the ammeter should read approxi-
mately 0.75 A, and the voltmeter should
read zero. The fan may or may not turn,
depending on the setting of the thermostat
control. Slowly rotate the voltage-adjust
control clockwise; the voltage should rise
smoothtly to 50, If it does not, make voltage
checks from the ac line, through TT1,
-4, L1 and D7. If voltage is present up
to but not past D7, determine whether gate
voltage is being supplied to D7. If gate
voltage is present, but no voltage is being
passed through D7, then D7 is faulty. If no
gate voltage is present, check R41 and K1.
If voltage is present up to the collectors of
Q2 and 3, check Ul and U2 (by substitu-
tion) and Q1-Q3. Finally, if the voltage still
will not pass the regulator, check’Q4. It is
possible that if Q4 is shorted, current
limiting will be so tight that the supply will
perceive the minimal draw of the regulator
and pass transistors as a short circuit, thus
causing the output voltage to fall to zero.

Once the regulator is working properly,
adjust the supply to about 1.5-2 V above the
voltage you wish to provide to the load. For
example, if you want to operate your HF
rig at £3.8 V, sct the voltage-adjust control
to 15.5 V., Now siowly rotate the OVP-trip-
adjust potentiometer in a counterclockwise
direction until D7 {rips. Wait untii the sup-
ply has bled down to 0 V, then turn the
voltage-adjust control about a quarter turn
counterclockwise before turning S1 on
apgain. (This ensures that the supply voltage
will be less than the OVP trip voltage when
S1 is turned on.} Adjust the supply voltage
to 13.8. If for any reason the supply voltage
rises to 15.5, U3 will trigger, removing gate
voltage from D7 and tripping S1, thus shut-
ting down the supply.

Now turn off the supply and connect a
Ioad to the positive and negative terminals.
If the load is 2 piece of electronic equip-
ment, mnake sure that its power switch is
turned off before turning on $1, If vou
have connected your HF transceiver, for
example, turn on S1, ascertain that the
voltage is 13.8, and then turn on the rig
power switch. Turn the current-limiting

potentiometer to the midpoint of its range.
Key the transmitter into 2 dummy load,
and ascertain that the supply is delivering
Full current to the load (about 18-20 A for
most solid-state transceivers) and that the
voltage remains steady, There should be no
perceptible drop in voltage at this load
level. Turn the current-limiting poten-
tiometer slowly counterclockwise until the
voltage just begins to drop, then back it up
just a bit, to the point where the voltage
remains at [3.8.

Finally, set the fan thermostat, There are
two methods you can use: a thermometer
or touch. Apply 2 load that draws sub-
stantial current (at Ieast 20 A) to the supply
and wait for the heat sink to warm up. You
can then place a thermometer on the heat
sink to measure the temperature or you can
rely on feeling the heat sink to determine
how hot it is. When the heat sink reaches
130°F or becomes uncomfortable to hold
your hand on for longer than a few
seconds, adjust R35 until the fan starts
turning. When the fan turns, the vellow
L.ED on the front panel should light. When
the heat sink cools enough so that the ther-
mistor turns U4 off, the vellow LED will
go out, but the fan will continue to run for
about a minute longer.

Final Remarks

Our power supply has been running con-
tinuously for several months and has per-
formed flawlessly, Often we operate our
VHF station and HF station at the same
time, and we have had no problems with
overheating or voltage stabilization while
pulling nearly 50 A from the supply at
13.8 V. Only two glitches have appeared.
One was caused by VHF energy getting into
the supplv when running 175-W output on
2 meters. The output from the supply
would drop several volts every time the
amplifier was keyed. The solution was
simple: We placed a couple of 3-inch loops
in the ac power cord and secured them with
a twist-tie, This formed an effective RF
choke. The other problem was caused by
RF from operation on 20 meters getting
into the OVP circuit and tripping 81 each
time the transmitter was keyed, A 0,05 xF
bypass capacitor (CI7) from pin 2 of U4
to ground cured that problem.

We would like to express our apprecia-
tion to Barry G. Brubaker, NSFAB, for
valuable assistance in parts procurement,
and to Mark W. Schaeider, WB3RDK, and
Robert H. Fuglaar Jr., N3BXP, for allow-
ing us to **pick their brains’’ about power
suppiies and voltage regulators in general.,
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What Does QSK Really Mean?

The term “QSK” is frequently misunderstood, even by
experienced operators. Let's have a close look at QSK
and learn what it does and does not mean.

By J. R. Sheller,” KN8Z

barded by advertising about **QSK

transceivers,”” **QSK amplifiers”
and ““QSK devices.”” What are the desired
parameters of these devices? What do we
really mean when we refer to *“*QS8SK’* or
“full-break-in CW?’* Let’s examine what
QSK is and how it works. We shall also
examine what you should expect from any
device designated as QSK.

QSK is an international Q signal. When
used as a question, it means, “Can vou
hear between your signals, and if so, can
1 break in on your transmission?’’ Over the
vears, the term QSK has been used less as
a Q signal on the CW bands and more as
a description of equipment performance
and techniques. Let us look at the history
of QSK in Amateur Radio.

T oday’s radio amateurs are bom-

Some History

Shortly after amateurs moved from
spark to CW, some innovative operator
thought it would be advantageous to hear
hetween the dots and dashes being
transmitted. Thus was. born the idea of
QSK, or full-break-in CW.

Over the past 50 years, many schemes
have been devised to accomplish QSK
operation. These include using separate
antennas for transmitting and receiving,
outboard TR switches that use vacuum
tubes and outboard TR switches that
employ vacuum relays. These ideas have
inerit, but usually create more problems
than they solve. The separate-antenna idea
is fine if you have the space for two anten-
nas and if your receiver has exceptionally
good automatic gain control (AGC). Un-
fortunately, this method of achieving QSK
becomes troublesome in the presence of
high RF power.

The vacuum-tube TR switch works at
low-power levels, but suffers from “*suck
out” (signal attenuation on receive) and
often causes BCI and TVI. An outboard
vacuum-relay TR switch performs well, but
is complex and expensive. It requires
elaborate protection to prevent ‘‘hot

*Design Electronics Ohio, 4925 5, Hamilten Rd.,
Groveport, OH 43125

switching” of the relay contacts. Addi-
tionally, the vacuum-relay system produces
additional clicking noise during transmis-
sions, which is distracting to some
operators. The first quantum leap from the
Stone Age of QSK occurred with the in-
troduction of the Signal One transceiver in
the late 1960s. This transceiver had a good
Q8K system (using vacuum relays) and
worked rather well ““barefoot.”” Within two
years of the introduction of the Signal One,
Dick Ehrhorn, W4ETO, introduced his
Alpha series of linear amplifiers, which
provided high-power QSK CW for the first
time.

In the late 1970s, many more QSK full-
break-in transceivers appeared on the
market. Today, because of the use of PIN
diodes, many new transceivers are capable
of full-break-in CW. It is safe to assume
that within several vears, all HF amateur
transceivers will contain QSK as a standard
feature.

Technical Parameters

QSK, as we view it today, is the ability
to hear between your own dots and dashes
without sacrificing the receiver perfor-
mance characteristics of the transceiver
front end. The criteria for an acceptable
QSK system should be defined as follows:

13 When vou are receiving between the
dots and dashes of transmitted CW, at-
tenuation of the received CW signal should
not exceed 1 dB.

2) The basic receive specifications—
selectivity, cross modulation, third-order
intercept, noise floor, ultimate rejection
and sensitivity—should all remain the
same, with or without the unit operating
QSK or an outboard QSK device being in
the line.

3} The transmitted CW waveform pro-
duced by a QSK transceiver, or passed
through 4 QSK amplifier or Q38K switch,
should show no changes in its pattern from
what the same system would produce in a
non-Q8K configuration.

4) To allow use with AMTOR, any QSK
switching system should have a clean switch
time from transmit to receive, or receive to
transmit, of less than 20 ms.

5) A QSK transmitied signal, whether

from a QSK transceiver, through a QSK
amplifier or through an outboard QSK TR
switch, should be spectrally clean.

&} The third-order preducts of a high-
power QSK system should be the same
whether the system is used with or without
the QSK feature,

A Few Practical Examples

The state of the amateur art in QSK
switching systems can be divided into two
types: PIN diodes and vacuum relays, With
the exception of the Signal One, the
majority of the modern transceivers use
PIN diodes for their high-speed TR
switching. The Signal One uses a properly
protected and sequenced vacuum relay for
the output TR switching.

In high-power linear-amplifier applica-
tions, with power levels exceeding 500 watts
of RF, full QSK is usually accomplished by
properly sequenced high-spesd vacuum
velays. These relays must also be fully pro-
tected to prevent “‘hot switching.” The ex-
ception to the use of vacuum relays in high-
power QSK is the QSK 1500 PIN-diode
switch, which uses high-power PIN diodes
in place of vacuum relays to accomplish
high-speed RF switching.

QSK Switching Using Vacuum Relays

The best example of a vacuum-relay
QSK system is found in the Alpha
amplifiers by ETO. The following discus-
sion of circuitry relates to an Alpha 77D
linear amplifier. The vacuum relays used
by ETO in these amplifiers have a switching
time of 1-2 ms and, when fully closed, they
can handle in excess of 10 A of RF current

" (5 kW of RF power into a 50-ohm load).

As is typical of all vacuum relays, however,
they cannot survive if switched under load.
Switching a relay while it is in the act of
carrying current is called “‘hot switching.”’
Hot switching a vacuum relay will destroy
it!

The secret for using vacuum refays to
perform high-speed, high-power RF
switching is to pravide a proper sequencing
and timing circuit. Fig. | shows a block
diagram of the basics of the ETO circuit,
Please note that the box designated ““QSK
Board” contains over 50 active components
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Fig. 2-—Basic PIN diode TR switch for QSK operation. This is a simplified version ot the circuit

used in the Kenwood T8-9308 transceiver.

that integrate and distribute the informa-
tion for proper timing and sequencing.
Refer to Fig. T to follow this sequence of
events:

1) Relays K1 and K2 are in the normally
closed (receive) position.

2} The CW key line is closed by means
of a key or keyer.

3} The pre-RF detector looks for the
presence of RF trom the exciter. If RF is
present, ihe sequence stops until the pre-
RF detector informs the QSK board that
all RF is gone.

43 The QSK board now commands K1
and K2 to close, provided that no RF is
present at the pre-RF detector.

5y Omly now will the exciter-key-line-out
be closed. Thus the exciter can only be
keved if both KI and K2 are closed first.

63 When the CW key line opens (key
contacts open), relays K1 and K2 will open
only if no RF is present at the post-RF
detector.

‘This sequencing procedure is for one key
closure and one key opening. It prevenis

32 DOs%=

either the input reed relay or the output
vacuum relay from hot switching. A proper
CW waveform is maintained because the
exciter cannot generate RF until the
amplifier relays are fully closed. This
method of sequencing vacuum relays for
(QSK is quite complex, but offers excellent
reliability. The major objection to the use
of vacuum refays for QSK CW is the
clicking of the relay as it follows each dot
and dash.

Using PIN Diodes for QSK Switching

Present~day QSK transceivers (except the
Signal One) use PIN diodes for the output
RFE-switching function., PIN diodes
have several characteristics that make them
ideal for high-speed RF switching. These
include: the ability to be hot switched, small
physical size, lower cost than vacuum
relays, totally silent switching, and fewer
active components required for proper
sequencing and timing. Today’s popular
QSK transceivers that nse PIN diodes are
all TEN-TEC models; Kenwood TS-9308;

Yaesu FT-1, FT-980 and FT-757; the
1COM 751; and the Drake TRS.

A thorough discussion of PIN diodes
and their operation as RF switches is
beyond the scope of this article. Fig. 2
shows a block diagram of how a PIN diode
might be used in a low-power (150-200 W)
QSK transceiver. We will use this diagram
to discuss the basics of how a PIN-diode
switch works.

In receive, the signal path is from the
antenna through reed relay K1, then to the
receiver front end. During receive, PIN
diode D1 is reverse biased with a dc voltage
of 60 to 100, The receive signal sees a very
high impedance toward the transmitter sec-
tion and a very-low-impedance path to the
receiver front end.

When the CW key is closed, the logic
inside the QSK transceiver causes the
following sequence to occur:

1y K1 opens.

2) The receiver front end and IF stages
are muted,

3 Forward dc bias is applied to D1,
reverse dc bias is removed, and D1 is turned
on.

4y CW RF is generated and passes
through while enroute to the antenna.

This tvpe of PIN-diode switch has
proven to be excellent for full-break-in
(38K in modern transceivers. The only dif-
ference when this type of QSK switch is
used is a slight change in the CW weighting
when switching from semi-break-in to full
QBK. 1 have not found this to be a
probiem: it is only an observation that at
present remains unexplained.

Presently, there is only one QSK device
that uses PIN diodes for high-power
{1500-W) QSK switching—the QSK [500.
This unit is designed to replace the TR
switching in a conventional (non-QSK})
linear amplifier with PIN-diode switches,
thus allowing any amplifier to operate full
QBK. A block diagram of this unit is shown
in Fig. 3, while Fig. 4 shows a scope
photograph of the QSK 1500 at the 1380-W
fevel. The CW waveform (at 58 WPM) is
enclosed in the 515-V reverse blocking
voltage. The receive iime between dots at
58 WPM is 8 ms. This type of scope pattern
is typical of PIN-diode RF switches,
whether in a 200-W transceiver or a 1500-W
amplifier.

The timing and sequencing of these PIN-
diode switches is basically a turn-on, turn-
off sequence, which is activated by the
paddle. in the case of AMTOR, the com-
puter software generates the TR commands
that activate the PIN-diode swiiches. Hot
switching is not a problem with PIN diodes,
because of their extremely fast switching
times. The major concern for the timing
and sequencing of RF PIN-dipde switches
is, therefore, one of switching too fast and
distorting the RF waveform being switched.

Summary and Conclusion

In the coming years, most, if not all,
transceivers will offer full-break-in QSK as
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a standard feature. Since these fasi-
switching radios offer many new oppor-
tunities, not only for full-break-in CW but
also for AMTOR, we amateurs must have
some vardstick by which to judge what a
true QSK device is. We must reject those
QSK devices that excessively attenuate the
received signal, cause electronic **garbage”™
to be generated in the spectrum, turn our
linear amplifiers into high-power
oscillators, or make our transmitted CW
sound like a bad wvalve in a vintage
automaobile. The common sense definition
of QSK and full-break-in can, therefore,
be stated in one sentence: A QSK device is
one that (1) switches fast enough to allow
the operator to hear between his own
transmissions, without degrading the
transmitted or received signal, and (2)

whhy

Strays 4

HAVE YOU JUST COMPLETED
A PROJECT?

[ZY ARRL is always on the lookout for
informative technical articles on what’s
happening in Amateur Radio. Contact the
ARRL Hg. Technical Department and outline
your project. Call 203-666-1541 or send your
outline or manuscript to Chuck Hutchinson,
Technical BEditor, ARRL, 225 Main St.,
Newington, CT 06111.

THE LONG AND SHORT OF OUR
METRICS POLICY

] QST and other League publications no longer
routinely use metric equivalents. When a dimen-
sion is more naturally expressed in metrics, we
use that system. For most dimensions, however,
we use the U.S. Customary system, A complete

generates no additional spurious radiation
in the radio spectrum.
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John R. “Doc’ Sheller was first licensed In
1967, as WNBZCT. He became very active as
a contester later on as WABZDF. He served as
a member of the ARRL DXAC from 1874 to
1977, and as chairman in 1975. Doc Sheller is
a Life Member of the ARRL, has his BBOXCC,

conversion table appears in The 71985 ARRL
Handbook for the Radio Amateur,

QST congratulates. ..

.1 ARRL. Technical Advisor Al Markwardt,
W5PXH, of Richardson, Texas, on receiving the
[EEE Communications and Vehicular
Technology Society Award,

[J the following radio amateurs on 60 vears as
a member of ARRL:

s John 5. Erickson, AD4N, of Jensen Beach,
Florida

e Roy McCarty, WOKA, of Ft. Lauderdale,
Florida.

3 the following radic amateurs on 50 vears as
a member of ARRL:

® Lem Holland, W4Q1, of Siler City, North
Carolina

® Clyde Lee, N4PL., of Holly Hill, Florida

® Lester H. Miller, WOOFL, of Waupun,
Wisconsin

¥ would like to get in touch with...
[T anyone with information on the use and

Fig. 4—Qscillograph of the RF enveiope of a
siring of dots being transmiited at 58 WPM.
The power level is 1380 W. At 58 WPM, the
1eceive time between pulses is 8 ms. The
built-in delay time between turn-on of the
500-V blocking potential and the start of the
CW envelope is ¥ ms. The CW dot is 21 ms

in duration, and the built-in delay between the
end of the dot and turn-off of the blocking
valtage is 7.5 ms. No distorilon is seen an the
CW waveform.

Test Speciticationst

Transmitter: TS-%30S.

Asmplifier: Drake L7,

QSK unit: QSK 1500,

Scopa: Tektronix 556 dual trace.
Wattmeter: Bird 43 with sgope coupler,
l.oad: Bird Termaline, 2 kW,

Kever: Accu-Keyer IE

RF powear: 1380 W.

Keyer speed: 58 WPM,

Vart, scale: 200 Viem (X-10 probe with 20.V scala).
Horlz, scale: 10 msicm.

tMay 3, 1984 by Dr. J. . Shelier

and made the DX Honor Roll in 1975, He served
as an ARAL Assistant Director from 18975
through 1977

Doc graduated from the Qhlo State College
of Dentistry in 1968. He lists two specific
claims to fame: (1) chief sponsor of the CW
DXCC award and (2) the inventor of the QSK
1500 high-power PIN-diode switch. Hig main
Amateur Radio intergsts are DXing, con-
testing, antenna building, experimenting and
technical writing, EF

modification of the General Radio 1606 RF
Impedance Bridge, George M. Churpek, N6FL.,
239 Cambon Cir., Ojai, CA 93203,

Next Month in OST

If you’ve been meaning to brush up on
your BASIC programming techniques,
an Augusti QST article will help you do
just that. Along the way, you'll be
designing a practical contest duping
and logging program.

Also in August, you'll find a novice's
{note the small “n") guide to operating
on a repeater, along with a look at the
always-interesting 160-meter band.
Wait: there’s more: a look at tha heart
of a packet radio system—the terminal
node controller—along with a run-
down on using packet for public
sarvice.
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e First Steps In Radio

Equipping
Your First

Ham Station

Part 19: You've learned
the theory and acquired the needed code speed, and you'll
soon be on the air, Now's the time 1o buy your ham

gear and prepare for that first QSO.

By Doug DeMaw,* W1FB

homemade transmitters and
receivers? These are important ques-
tions you’ll ask yourself when considering
the task of putting together an Amateur
Radio station. Bach of you will want to get
maximum benefit from the money you in-
vest, and you will not want to make an
error in judgment. Such a mistake in equip-
ment choice could waste money, and the
thrill of being a new ham could easily
disappear if the gear performed poorly.
In this finai installment of our series, let’s
examine the many avenues that are open
to us when collecting the necessary items
to send and receive communications etfec-
tively. The choices open to you are ditectly
related to dollars: There is a definite cost
difference between homemade, used and
new gear.

N ew equipment? Llsed ham gear?
Or

Building Your Own Equipment

Some of you are technically skilled.
Perhaps vou work in the electronics in-
dustry and feel comfortable designing or
duplicating circuits. In fact, the very reason
vou have worked for a ham ticket is to be
ficensed to test transmitters of your own
design. That was my motivation when i ob-
tained my license many years ago. You may
be more interested in the technology than
in operating and ragchewing. If so, you will
get many rewards from being an amateur.

But, what about those of you who have
no background or special skills in elec-

*ARRL Contributing Editor, P.0O. Box 250,
Luther, MI 49656
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tronics? Building anvthing other than the
simplest of circuits could cost you valuable
time and dollars, and vou could end up
with a unit that works poorly or not at all.
For vou, { recommend that the building of
complex gear be limited at first to kits that
are provided by manufacturers with good
reputations. Kit building is fun, and it can
be educational if you pay attention to the
features of the parts and how they work in
a circuit.

Assuming that you still want to build
some of the station equipment, select un-
complicated things for vour first attempts
to construct items of convenicnce or
necessity. "This list contains a few units that
can be easy to build and get working, pro-
vided you have a suitable QST or
Handbook presentation to follow,

I} Transmatch {aka antenna tuner or
antenna matcher)

2) Field-strength meter for antenna
testing

3) Antennas (most popular types)

4) SWR (standing-wave ratio) indicator

5) RF power meter

6) Electronic CW keyer (avoid complex
memory keyers)

7) Audio processors for microphones

&) Outboard CW filters (passive or ac-
tive types)

9) One- or two-transistor transmitters
(QRP—low power)

10) Crystal-controlied
markers (100, 50 or 25 kHz)

Most of these projects can be completed
in an evening or two, and there will be
satisfaction connected with the successful
building and use of such accessories for

frequency

your station. As vou build more and more
simple ham equipment, vour skill,
knowledge and confidence will increase.
This will help you to upgrade your license
clags. 1t will also prepare you for some of
the more complicated home-constructed
cireuits.

The Used-Equipment Market

Some of you may prefer to think of used
gear as “‘previously owned equipment,””
which has a nicer sound. But, no matter
what expression vou adopt, there are cer-
tain dangers lurking in the second-hand-
equipment market. Some of the available
used gear has “‘bugs” in it, and that is why
the owner decided to get rid of it. This is
a chance we must take whenever we pur-
chase second-hand apparatus.

There is money to be saved by avoiding
the purchase of new ham gear. Your best
opportunity for not being **stung’’ is to buy
the equipment from sorneone you know
and trust. Ask to borrow the item for a day
or two while you make up your mind con-
cerning the purchase. Alternatively, you
may request a written money-back guar-
antee for within, say, 10 days of delivery.

My second suggestion is to purchase your
used equipment from an established,
reputable ham-gear dealer. Be sure there
is an option to return the unit if it does
not function properly. Several organi-
zations advertise used, reconditioned
amateur equipment. Check the ads in QS7.

‘The worst-choice plan calls for buying
used equipment from classified ads, on-the-
air trader nets and trader bulletins. Under
these circumstances, you are dealing on a
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one-to-one basis with unknown persons;
therein lies the gamble. Cavear emptor is
strictly the rule in this “‘let the buyer
beware’* game!

Good Things About Used Gear

Most used equipment operates properly.
Rather than spend $1200, for example,
when buying a new super transceiver, we
may select an 8- or 10-year-old clean (well-
cared-for) transceiver for as little as $300.
Among the older units that can serve you
well as a Novice or Technician are

1) Yaesu FT-101B, EE or E series

2) Drake TR-3 or TR-4 transceivers

1) Kenwood TS-520

4) Ten-Tec Triton 4 and its successor

5) Heath SB-100 or SB-101.

None of these units contains digital fre-
quency readout, but you can do just fine
with the analog dials and built-in crystal
calibrators. After all, Amateur Radio suc-
ceeded marvelously for decades before
digital readout was concgeived! Certain
sophisticated features, such as passband
tuning, IF shift, speech processing,
memories and ocutboard redundant VFQs,
are missing, but you don’t need them to
communicate over the airwaves.

Are Transceivers Necessary?

We are the products of a trend toward
transceivers that began some years ago with
the Collins KWM-series rigs. 1 must con-
fess that they are a convenience, and pro-
vide a more compact station layout than
we would have if we chose separate
transmitters, receivers and VFOs, as in the

old days. But, if you can get a super deal
on “‘separates,”” don’t pass it up for the
sake of convenience. A good surplus
military receiver, such as the R-390 or 51J1,
will work very nicely for you. You may also
purchase older civilian receivers like the
Collins 75A2, 75A3 or 75A4 for reasonable
cost,

For CW transmitters, you may consider
a Johnson Viking If, Johnson Valiant,
Heath SB400 (also works on SSB) or one
of the old Coilins 32V-series AM/CW
transmitters. The major inconveniences in
using a separate transmitter and receiver is
that you will need to (1) employ an anien-
na changeover relay (controlled by the
transmitter), (2) connect a receiver muting
line and (3) perhaps use an external VFO
for frequency control. Judicious shopping
could net you a complete ham station in the
100-W class for as litile as $300. The fancy
rig can always come later, after vou gain
experience and learn from other hams the
names and model numbers of modern rigs
they feel are reliable and cost-effective. You
may visit other amateur stations and try the
various rigs, thereby developing a first-
hand impression of features and perfor-
mance before laying out money.

Parchasing New Equipment

Today’s dealers for new amateur gear at-
temnpt to dazzle us with ads that instruct us
to “‘call for prices.”” Some offer toll-free
800 numbers for this purpose. Personally,
I find this annoying, for when I'm con-
sidering a new rig | want {0 compare prices
for comparable units of different makes or

models. Making several phone calls is time
consuming, to say the least. Mail-order
purchasing has, however, become a way of
life in the USA, and we are almost forced
to aceept if.

One of the problems relating to mail-
order sales is that the dealer you select may
be 3000 miles from your location. This
makes it difficult and costly to return defec-
tive equipment, and new units do come
through from time to time in an inoperative
condition.

Getting factory service, for foreign-made
gear in particular, may be traumatic for
you under certain conditions. The quality
of the service varies with the manufacturer,
It can take weeks to have a warranty repair
made, which leaves you high and dry
without a rig. Buying a mail-order rig can
save money, and the unit may never break
down while you own it. But, few of us
would consider purchasing a new car from
a dealer 2000 miles away! It is an ““iffy”’
proposition, and vou should be aware of
it. | would definitely check the reputation
of the mail-order dealer vou decide to
become involved with. Many of them have
excellent track records in dealing squarely
with their customers. Those who advertise
in QST are screened and approved before
their ads are accepted, so you're generally
on safe ground with them.

[f you have a dealer within driving range
of your QTH, I suggest you make an ef-
fort to buy from him or her. It's much
casier to have problems resolved face-to-
face with someone you deal with on a
regular basis,

Which Accessories Are Really Necessary?

A new amateur may be told that all
manner of additional ‘‘soodies” are
necessary for his or her ham setup. Know-
ing which units are essential to routine
operating may be difficult for the new-
comer. Take, for example, the Transmatch.
You may be told that one is needed no
matter what type of antenna you are using.

™ oW e
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Some hams believe that an SWR reading
should be 1:1 at all frequencies. A
Transmatch will fool your transmitter into
*thinking’* an SWR of 1:1 exists, and that
is great!

Most antennas exhibit a low SWR over
a very narrow range of frequencies within
a given amateur band. But no one will
know you have an SWR of even 2:1, and
many tube-type transmitters can operate
effectively at an SWR of 2:1 or more. The
shortfall may be, with some solid-state rigs,
that the transmitter power will decrease
automatically as SWR increases. This is
done to prevent the power-amplifier tran-
sistors from being destroyed by the etfects
of high SWR. Your solid-state transmitter
may show a power-output drop of only a
few watts when the SWR is 2:1, and the dif-
ference may not be discernible in the
receiver of the other operator. A tube rig
will work just fine in the presence of a fairly
high SWR.

If vou have dipole, vertical or beam
antennas that have been adjusted for a low
SWR in vour favorite parts of the bands,
and assuming your feed system uses coaxial
cable, you should not need a Transmatch.
If, on the other hand, you elect to use a
so-called multiband dipole that has tuned,
open-wire feeders, vou will need a
Transmaich and a balun transformer to
ensure a low SWR between the transmit-
ter and the feed line: The Transmatch will
not correct for a mismatch at the antenna
feed point.

If you wish to use electronic keying
rather than a straight key or *‘bug’” key,
vou will want to obtain a keyer or a
keyboard keyer. Check the Q87T Ham Ads
for a used Curtis, Autek or MFJ keyer.
You will also need a CW paddle (key).
Beware of kevers that have built-in paddles.
Most of them have sioppy mechanical
characteristics, and learning to send good
CW with those units can be a dreadful
challenge. In general, the better the
mechanical quality of the paddle, the better
yvour sending. A WW Il surplus J-38
straight key is hard to beat for quality in
a hand key, as some call them. Whichever
key you chaose, it should have a heavy base
so that it doesn’t slip about on the
operating table when you are using it.

External audio filters can be very useful
for reducing the effects of interference
from stations that are nearby in frequen-
cy. If vour receiver already has a narrow
{250-Hz)} CW filter in the IF circuit, you
may not realize much benefit from a sharp
audio filter. But, a great improvement in
reception can be had when using a good
CW outboard audio filter with older rigs
that have no CW filter, or one that is
600 Hz wide. An audio filter will also **lift"
weak signals out of the noise to make an
otherwise unreadable signal Q5. Your
operating preferences (DX or ragchewing)
will probabiy dictate your need for this ac-
cessory. These thoughts are applicable to
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~“Previous Installment?

Although each lssue ot QST is pro-
--tected by copyright, we would like to
~.make 1t as easy as possible for -

“.personal use of an individual, or of a
“+Novice class, ARRL hereby grants

dade of any article in this series. If

“yaur club plans o teach a Novice
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“.sonal use. If you are missing one or

mote installments, back issues are

. avdilable tor $2.75 aplece from the
itculation Department, ARRL Haq.,

225 Main St., Newington, CT 08111.

most station accessories. You should
evaluate your operating situation versus the
style of equipment you have chosen, then
decide whether yvou should invest in addi-
tional items. CGood circuits for many ac-
CessoTy units are contained in the ARRL
Handbook.

The Final View

it has been a pleasure to walk with you
through these 19 installments of First Steps
in Radio. I thank al of you who wrote me
concerning the series. I hope our presenta-
tions have led some of vou to that first
amateur ticket, and that many who were

Novices have been able to upgrade after
studying the basic theory we have covered.
Congratulations to all of vou, and may
your first ham station be a thing of pride
and utility! B

i,

i

QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

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

¢ “Putting the Azden PCS-3000 on
Packet” by Frank Roberts, VE3FAQ

® A review of Jordan Asailovic's book,
Videodisc and Optical Memory Systems, by
Maurgen Thompson, KAIDYZ

e A “TAPR TNC Modification for 12-V
Use’ by Robert Ball, WBEWGA.

QFX is edited by Paui Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is 36 for 12
issues; for nonmembers, $12, There are ad-
ditional postage surcharges for mailing
outside the 1J.8.; write to Headquarters for

details.
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Product Review

Conducted By Bruce 0. Williams, WASIVC
Assistant Technical Editor

Heath HW-9 Deluxe

A compact HF transceiver for low-pawer CW
operation, the Heathkit HW-9 covers the
lower 250 kHz of the 80, 40, 20 and 15-meter
amateur bands. With the optional HWA-% ac-
cessory band pack installed, the transceiver
also covers the 30, 17 and 12-meter WARC
bands, and the lower 250 kHz of the 10-meter
band.

Circuit Description
Receive Signal Paith

During receive, the incoming signals pass
from the antenna connector through a low-
pass filter on the TR (transmit/receive} cir-
cuit board. The maND switch selects the
proper filter. A diode switch routes this
filtered signal through a band-pass filter. The
resulting signal is combined with a premixed
injection signal in a Mini-Circuifs Labs
doubly balanced mixer to produce an
#.83-MHz IF signal. There is no RF amplifier
stage in the receiver section. An amplifier is
not needed; in fact, one would only limit the
receiver dynamic range.

The 8.83-MHz IF signal is routed through
another diode switch, then amplified and
passed through a four-poie IF filter. The
signal is amplified again before it is routed
to the product detector. An AGC (automatic
gain control) voltage is produced at this point
to keep the second IF amplifier operating
linearly.

The product detector converts the
8.83-MHz [F signal to audio, which then
passes through ecither a wide or a narrow
active audio filter. An andio-freguency
amplifier then amplifies the filtered signal to
drive an 8-ohm speaker or a set of
headphones.

Transmit Signal Flow

Puring CW transmissions, an 8.8307-MHz
gignat is coupled to the second mixer (the
same MCL model mentioned earlier), where
it is combined with the premixed injection fre-
quency from the oscillator circuit board to
produce the desired transmitter signal. This
signal is then filtered (by the same band-pass
filters that are used in the receiver section)
before it is preamplified and applied to the
power amplifier,

The power amplifier is made up of two
transistors in parallel. To reduce harmonic
radiation, the output is filtered by the proper
low-pass filter for the selected band.

Oscillator Circuit Board

All frequency-determining circuits are
located on the oscillator circnit board. The
VFO uses an FET in a Hartley oscillator that
operates between 5,9993 and 5.7493 MHz.
The higher frequency corresponds to the low-
frequency end of the band. VFO output is
buffered, filtered and fed to the first mixer,
a dual-gate MOSFET.

The RIT circuit is in paralle! with the main
tuning capacitor in the YFO. A diode is used
as a voltage-variable capacitor. Switching
transistors apply voltage to the diode through

QRP CW Transceiver

Heath HW-9 QRP CW Transceiver, Serial No. 01-52413

Manufacturer’s Clalmed Specifications

Frequency coverage: 3.5-3.75, 7.0-7.25, 10.0-10.25,

14.0-14.25, 18.0-18.25," 21.0-21.25, 24.750-25.0,"
28.0-28.25 MHz.* {* indicates band coverage
provided by HWA-9 accessory).

Mode of operation: CW.

kHz per turn of knob: 40.

Frequency display: Analog dial.

Frequency resolution: 5 kHz per division.

Fraquency stability: Less than 150 Hzh drift
after 30-min warmup.

S-meter sensitlvity (zV for S9 reading):
Not specified.

Transmitter power {output): 4 W; except 10 m,
3w,

Harmonic suppression: 35 dB minimum at rated
output.

Spurious suppression: 40 dB minimum at rated
output.

Receiver sensitivity: Lass than 0.5 gV for
1018 SIN.

Receiver audio output at 10% THD:
1 W into &ohm load.

Color: Twa-tone brown and gray.

Size (HWD): 425 x 925 x 85 in.

Weight: 4.7 Ib.

Measured in ARRL Lab

As specified.

As specitled.

As speaified.

As specifled.

Ag specified.

2-kHz drift in first hour, less than
200 Hz/h thereafter.

80 m, 32; 40 m, 30; 30 m, 34; 20 m, 34;
i7 m, 40; 15 m, 42; 12 m, 50; 10 m, 175.

80m, 7;40m, 6 30m, 7; 20 m, 6; 17 m, 6;
18 m, 5; 12 m, 5; 10 m, 4W.

42 B {see Fig. 1).

42 dB (see Fig. 1).

8m 20m

Noise Floor {MDS) dBm: -~130 ~128

Blocking DR {dB): 124 122
Two-tone 3rd-order

IMD DR (dB): L<E:] ag

Third-order intercept (dBm): 18.5 4

1W.
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Fig. 1—Worst-case spectral display of the
Heath HW-9. Vertical divisions are each 10 dB:
horizontal divisions are each 5 MHz. Qutput
power is approximately 4 W at 14,05 MHz. All
spurious emissions and harmonics are at least
42 dB below peak fundamental output. The
HW-8 complies with current FCG specifica-
tiens for spectral purity.

Fig. 2--CW keying waveform ot the HW-9.
Uppet trace is the RF envelope; lower trace
is the actual key closure. Each horizontal
division is 5 ms.

Fig. 3—Receiver turnaround time for the
HW-9. Upper trace is the transmitter RF
anvelope; lower trace is receiver audio. Each
horizontal division is 10 ms. The slight ripple
on the wavetorms is caused by the festing
procedure.

an internal adjustment on transmit or a front-
panel adjustment on receive.

In addition to the VFQ, an HEFO
(heterodyne-frequency oscillator) feeds the
first mixer. The HFO is a crystal-controlled
oscillator that uses eight crystals and two
transistors. One transistor is used for the
bands 80 through 20 meters; the other is used
on the remaining bands. The appropriate
crystal and transistor are selected by switching
diodes. The HFO output is buffered before
it is applied to the first mixer.

Output from the first mixer supplies the
premixed Injection signal mentioned earlier.

The first-mixer output is band-pass filtered.
Diode switches steer the signal through the
appropriate filter.

An interesting BFO circuit is also found on
the oscillator circuit board. This circuit
produces an 8.8314-MHz output in the receive
mode, and an 8.8307-MHz output in the
transmit mode. To do this, an FET is used
as a VXO (variable crystal oscillator). BEQ
output feeds the product detector during
receive. On transmit, two additional buffer
stages are used; these are switched off during
receive. Qutput level for transmit is controlled
from the front panel and feeds the second
mixer.

Qther Circuitry

Circuits for keying, receiver muting and
sidetone peneration are located on the TR cir-
¢uit board. The metering circuit is also on this
board. The meter, mounted on the front
panel, serves as an S meter on receive and in-
dicates relative output power on transmit.

Construction

My son Scott, KAIMDH, did most of the
work on the oscillator board, He had no dif-
ficulty following the instructions in the
manual. { finished the project. The only tricky
part was winding transformers T4M and
T404; but even that was no great problem.
The larger-than-life drawings in the illustra-
tion booklet combined with the text in the
manual make it very clear how to proceed.

A word of caution is in order. Do not use
the cable diagrams in the illustration booklet
as a template to prepare cables. Use the
measurements given—the drawings are not
full-size. You will find a ruler line printed at

the bottom of the appropriate pages of the
assembly manual,

Parts are crowded in places on the TR
hoard. That proved to be no inconvenience,
however. The finished board makes you feel
proud that you put it all together.

I did have two problems during the
mechanical assembly, both in the VFO chassis
area. My first difficulty appeared when |
turned the tuning knob and noticed dial
slippage. The main tuning-capacitor drive
worked fine with the VFO shield off, but
there was a bind when the shield was put in
place, | decided that the vernier drive was
defective and called the Heath fechnical
assistance number given in the front of the
manual. The friendly technician told me the
cure. It was easy: Loosen the setscrews on the
vernier drive and seat the main-tuning
capacitor shaft a bit farther in. That pulled
the sides of the YFOQ chassis a bit closer
together. (The VFO chassis is a U-shaped
piece.} The VFO shield then slid easily over
the chassis and-—voild!'—no bind!

That cured my ailments with the VFO
vhassis, But when it came time for VFO
alignment, the second problem appeared. The
VFO operated intermittently. it took a while
to discover that the intermittent operation
could be cured by placing a ground jumper
from ground to the VFO chassis. Curious—
that chassis contains only the vernier drive
and main tuning capacitor, The VFO chassis
is fastened to the main chassis by four
ua. 4-40 flat-head screws. The main chassis
has countersunk holes so that the screw heads
are tlush. On the back of the main chassis,
each screw is secured by a star washer and
nut. {The VF( chassis then slips over the




screws and is secured by another star washer
and nut combination.) The problem was that
the no. 4 star washer was contacting the
beveled screw head, preventing a solid
mechanical contact between the screw and the
main chassis. The solution was quite
simple—replace the no, 4 star washers with
no. 6 star washers! Then, the flat-head screws
could be brought tightly against the chassis.
Had I noticed this situation during assembly,
it would have saved a lot of time and effort.

One further word of caution., Make sure the
mounting hardware for the oscillator board
is tightened. | had problems with frequency
“jumps” before tightening the mounting
nuts. Don’t overdo it—just fully snug will do.

Operation

On-the-air operation with the HW-9
couldn’t be easier. Set the band switch for the
desired band, dial up the frequency and you
are ready to transmit. Amenities like sidetone,
break-in, RIT and a selectable-bandwidth
audio filter make the H{W-9 a joy to use.

My first two Q8Os with the HW-9 were
with FMTWD on 40 meters and 3ID6AK on
20 meters. Scott put it through its paces on
the 80-meter Novice band-—even worked
another Novice who was running an HW-9!

Keying tends to be heavy. That is no
problem at speeds below 35 WPM. Between
35 and 40 WPM, the code elements begin to
run together. If you operate at those higher
speeds, you should use a keyer with a weight
control, QSK in the HW-9 works fine. As
shown in Fig. 3, the receiver requires 30 ms
to become active after the transmitter turns
off. At 20 WPM, a dot (or the space between
elements) is 60 ms., There is some thumping
with the audio gain at higher settings during
QSK operation. Scott finds it easier to time
his CW sending by setting the delay so the
receiver activates at the end of a word space.
For that reason, I did not use the QSK very
much, even though I enjoy that style of
operation.

As mentioned earlier, there is no RF
ampilifier stage in the receiver. That does not
seern to limit reception, however, One evening
I heard an East Coast DXer call CQ on
40 meters; 2 UA3 answered. The East Coaster
called CQ again. Again, I clearly heard the
UA3 calling. Nothing more heard from the
CQer.

Scott said he’d like to have the front-panel
bands indicated in megahertz rather than in
meters (he logs frequency of operation);
I agree. But that is a minor matter.

The main transceiver remains in our shack,
as does my half-legal-limit amplifier (in case
an operation from Bouvet Island should come
on the air). For now, we use the HW-9 for
fun and sharpening our operating skills. The
HW-% will be our vacation and portable
radio.

The HW-9 is available from the Heath
Company, Benton Harbor, MI 49022, tel,
616-982-3411. Price class: HW-9 transceiver,
$250; HWA-9 accessory band pack, $40;
PSA-9 accessory ac power supply, $40,
—{Chuck Huitchinson, K8CH

TONO EXL-5000E

J The Amateur Radio manufacturer’s
chalienge today is to produce equipment that
packs the most capability into the smallest,
least-expensive package. Tono has met that
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TONO EXL-5000E

Price class; $650.

Power supply: 110-120/220-240 V ac 50460 Hz
or +13.8V dcat2 A,

Dimensions: 14% x 13% % 4% in.

Speed: Morsa—5-100 WPM; RTTY—12- 600 bauds
(200 bauds max. with internal modem).

challenge admirably with their EXL-5000E
RTTY/CW/AMTOR terminal.

The EXL-5000E contains all that one neads
to operate RTTY (either Baudot or ASCII
code), CW and AMTQR in one unit. A
detached keyboard is provided for text entry
and control of some of the operating modes
and options. Display of the unit’s status and

-the received text is produced on a built-in,

5-inch (diagonal} CRT. The display is sharp,
and the characters are well formed,
Characters on a screen this size are necessarily
small, but a composite-video output is pro-
vided for attaching an external video monitor
if a larger display is desired. A printer with
a Centronics parallel interface may be con-
nected to the EXL-5000E for hard-copy
output.

Features

The fiexibility provided by the front-panel
controls is something you will quickly learn
to appreciate! When first seen, the array of
front-panel switches is rather daunting, but
once the switches have been set to select the
operating mode, most of them need not be
adjusted further. With these controls, you can
select the mode (RTTY, CW or AMTOR),
frequency shift, mark frequency, signal
polarity and several special-purpose options.
A front-panel keypad is used to enter the time
and operating speed, manually shift the

Baudot case, select the AMTOR mode (A, B
or *L"") and select other options.

RTTY high- and low-tone modems are in-
cluded. The high-tone mark frequency is
2125 Hz, and the low-tone is 1275 Hz. The
received-signal space frequency is selected for
170-, 425- or 850-Hz shift, with a FINE tuning
control provided for nonstandard shifts, The
AFSK output is on the same frequencies, ex-
cept that the FINE tuning control has no ef-
fect on the output audio frequency. The
CCIR Rec. 476-3 frequencies of 1615 and
1785 Hz are available in AMTOR mode.

Received text is displayed in 40-character
lines on the top 10 screen lines, with optional
end-of-line word wrap-around. Just below the
received-text area is a status line displaying
the mode, speed, case, date/time and several
characters showing the options in effect.
Below that is a four-line area for the transmit
type-ahead buffer, which is 160 characters
long.

A bar-graph LED display is used for tuning
in received signals. 'This display consists of
two five-segment bars, one for the mark tone
and one for the space. The number of
segments that are lit indicates the received-
signal frequency error. First adjust yvour
teceiver for maximum illumination of the
mark display, then adjust the FINE tuning
control for maximum on the space display.
This control adjusts the frequency of the
space filter for signais that are not shifted
exactly by the selected amount. Qutputs for
an X-Y oscilloscope tuning indicator are also
provided.

Speeds of up to 300 bauds are possible
using the Tono’s demodulator. RTTY
demodulators capable of such speeds usually
are a compromise between high-speed
capability and sufficient selectivity at the
lower speeds. Tono, however, provides a
front-panel switch that changes the
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demodulator filter  to a more optimal value
for the desired reception speed. Since
300-baud operation is a rarity on the HF
bands, it's nice to see that Tono dido’t
degrade the low-speed performaice to achieve
300-baud capability.

Qutputs provided include AFSK audio,
with a rear-panel level control, and FSK, CW
and PTT keying lines, All of the output
keying transistors are isolated from the inter-
nal ¢ircuitry via optoisolators, providing a
measure of protection against abusive
voltages that might be connected to those
lines. An internal speaker may be used to
monitor the received signal after the internal
AGC action has processed it, or to listen to
the output of the mark or space filter,

Operation

After vou've seiected the proper
demodulator frequencies, signal polarity and,
for RTTY, speed and code, reception is
simple. 1 was skeptical of the LED tuning-
indicator usefulness, but the one on the Tono
is gimost as good as a tuning "scope. Tuning
in a signal with less than 20-Hz error is easy
after a little practice. As a test, an X-Y
wscilloscope was connected, and the scope
display was checked after tuning in a signal
via the LEDs. In only a few cases did the
*scope display show that any improvement in
tuning could be achieved.

The RTTY demodulator is as good as any
t have seen. Watching the Tono produce
perfect print as it tracks a signal through a
deep fade on HF is a joy! In general, if a
signal can be heard, it can be demodulated.
“The performance on CW is less onutstanding,
but this is largely because of the inherently
poor machine-readability of on-off keyed
transmissions.

Cine benchmark of a C'W receiving machine
is its ability to “lock on’ fo the incoming
signal, The machine must determine the speed
of the Morse signal before it can decode it.
Again, the Tono does this well. As you tune
across different signals, the time it takes for
the EXL-5000F to determine the signal speed
and to begin producing readable copy is
hardly noticeable. There is no need to specify
the received-signal speed range—the Tono
determines it automatically. For very high
speeds, reception is improved by selecting 4
high-speed mode via a fronf-panel switch, but
the overlap between the high- and low-speed
ranges js large enough to make this a non-
critical control.

‘Iransmission of text can be on a character,
word or line basis. In the character mode,
each character is transmitted as it is entered.
The word mode buffers the text until a space
or carriage return is entered, giving you a
chance to correct any misspellings or typing
mistakes. In the fine mode, the text is held
until a carriage return is entered.

Transmitted text may be automatically
formatted into line lengths of 64, 72 or
R0 characters. The Tono will insert a carriage-
return/tne-feed sequence when the end of a
line has been reached.

Control of the PTT keying line can be
automatic or manual, in the automatic mode,
the line is keyed whenever the Tono has text
to send, This can occur when you begin enter-
ing text or when, having specified that text
should be buffered, vou release the buffer for
transmission. . In the manual mode, you
execute a keyvboard control sequence to key
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the PTT line on and off. Other outputs are
independent of the PTT line. That is, you can
select manual PTT control and generate
normal outputs without ever keying the
transmitter PTT line, if you so wish. This has
several uses, not least of which is allowing
QSK transceivers to control the TR switching
from the CW keying output without being
overridden by the PTT line.

As an apartment dweller, 1 was concerned
about RFI from the Tono. It's hard to
imagine any setup more susceptibfe to RF1
problems than mine, in which the antennas
were located less than 6 feet away from the
Tono. Fortunately, the RFI protection is very
good. The only effects [ noticed were some
82 *“*birdies’’ on 15 meters and a slight tear-
ing of the Tono’s display when transmitting
a 100-W signal on 40 meters. A decent anten-
na system would have eliminated such
problems.

“Bells and Whistles'”

The presence of a dedicated microprocessor
within the EXL-5000E makes possible a

" number of complex functions. Examples of

these are RTTY SELCAL operation and
timed transmissions. SELCAL operation con-
sists of entering a text string which, when
received, will enable printing of received text
until a terminating text string is received.
During the time that SELCAL reception is
enabled, the wEMOTE output on the rear
panel is keyed. This output may be used to
turn on # device of your choice, such as a
printer, tape recorder or, perhaps, a bell to
signal an incoming message. A timed
transmission may be programmed to occur at
any time within the next 30 days, a feature
that is interesting. if not particularly useful.

Complaints

By now, you know that | am impressed
with the EXL-5000E. Stifl, there are a few
things that could stand improvement.
Foremost among these is the size of the
transmit type-ahead buffer., When 160
characters (Four lines) of text have been
entered into the buffer, no more text is ac-
cepted. The I60-character limitation is bad
enough, but no indication is given that the
buffer is full! This might not be a problem
for a touch typist, but we “‘hunt and peck”
tvpes aren’t looking at the screen to see the
fines filling up! A larger fype-ahead buffer
and somne indication that it is full would be
an improvement.

Although the controls on the EXL-5000E
provide & great deal of flexibility, they can
hecome annoving at times. During the period
of this review, most of the operating was done
with a Kenwood TS-9308 running in the FSK
mode, The polarity of the TS-2308 FSK input
requires that the Tono’s cutput polarity be
inverted via the front-panel switch during
RTTY operation. When you are switching to
AMTOR mode, the output mode must be
normal and the impur must be inverted
because the Tono expects the rig to be in USB
mode for AMTOR operation. While USR is
normal for AMTOR, the TS-9308 receives in
a LSB mode while in FSK. Couple this with
the number of other switches that must be
actuated to select the proper mode and you
have a complex procedure.

To illustrate, switching from Baudot RTTY
to AMTOR mode L with the above setup, you
raust (1) set the IN switch to reverse, (2) set

the ouT switch to normal, (3) set the MODE
switch to select TOR ¢ and {4} use the two-key
sequence on the front- panel keypad to select
mode L if it hasn’t been selected previously.
1t tends to inhibit rapid mode switching! It
would be nice (but probably expensive) if the
microprocessor could store the standard
settings for each mode and electronically
switch the circuits upon receipt of a one- ot
two-key command.

Although W reception works well, there
is one annoying problem. The internal audio
filter used in the CW mode drifts in fre-
auency. This drift makes it necessary to tweak
the receive frequency often. There is no ad-
justment on the Tono to set the center fre-
quency of the filter, so all tuning must be done
with the receiver. The filter is so sharp that
even 4 20-Hz error degrades reception.

You might expect {0 receive a fat manual
with a plece of equipment this complex, but,
in fact, the manual is pretty skimpy. All of
the controls and operating modes are men-
tioned in the manual, but there are few details
and fewer examples. You will have to experi-
ment a little to determine how to use some
of the controls and options. No schematic
diagram is supplied.

The EXL-5000E was apparently designed
by active amateurs. Aside from being a high-
tech marvel, it is & clean, fun and valuabie
operating tool. In short—it’s a winner. The
EXL-S000E is available from Amateur-
Wholesale Electronics, 8817 SW 129th Terr.,
Miami, FL 33176, tel. 305-233-3631.-Jon
Bioom, KE3Z

New Products

CMOS CHOPPER OPERATIONAL
AMPLIFIER

i1 Teledvyne Semiconductor recently
announced a proprietary CMOS [C—the
TSC00 low-power, chopper-stabilized opera-
tional amplifier. The TSC900 is designed for
battery-operated systems or systems for which
minimum supply power is available, The low,
200-pA maximum supply current, 5-¥ maxi-
mum offset voltage and 0.05-pV/°C drift
specifications make the *900 attractive. This
device is pin compatible with the 7650/7652
op amp, and is available in 8- und 14-pin DIPs.
Other specifications of the *900 include
20-dB minimum open-ioop voltage gain,
110-dB common-mode rejection and 120-dB
power-supply-tejection ratio. Slew rate is
typically 0.2 V/gs, and the unity gain band-
width is 0.7 MHz. Noise over the range of 0.1
to 1,0 Hz is 0.3-xV Pk-Pk. The TSC900 is in-
ternally compensated for unity gain opera-
tion, An output voltage clamp reduces circuit
gain to prevent output stage saturation. This
eliminates overload-recovery time delay.
When the 14-pin DIP device is used, the in-
ternal chopping oscillator may be overridden.
Pricing and additional information are
available from David Gillooly, Marketing
Manager, Teledyne Hemiconductor, 1300
Terra Bella Ave., P.O. Box 7267, Mountain
View, CA 94039-7267, tel. 415-968-9241.
—Paul K, Pagel, NIFB



Hints and Kinks

Ganducted By Bob Schetgen, KU7G
Assistant Technical Editer

A UNIVERSAL EQUIPMENT STAND

i Following a long period of scrimping and
saving, I finally acquired a Radio
Shack® Model DMP-100 printer for use with
my home computer and RTTY gear. With the
purchase out of the way, the next logical step
was to hook everything up and test the new
gear—only where to set this new piece of
equipment, which suddenly seemed quite
large. My operating desk was out of the ques-
tion: With two HF rigs, Transmatch, power
supply, 2-meter gear, computer and other
miscellaneous equipment already in place,
space was at a premium. Another desk would
not fit in my shack.

A trip to my workshop produced several
pieces of scrap Yi-inch Aspenite and, a few
hours later, the Universal Equipment Stand
(Fig. 1) emerged. [My local lumberman in-
forms me that Aspenite is a composite sheet
made from large wood chips and an exterior-
grade glue. It is made by many different
lumber mills.—Ed.] The stand is very stable
(even on a carpeted floor) and can support
muzch heavier loads than the average printer.
A large box of tractor-feed paper fifs neatly
under the stand at my station, with the paper
fed through the slot in the stand top.

Any available material can be used for this
project. The dimensions can be sealed up or
down to meet your need, and plywood could
be substituted for Aspenite if a smoother
finish is desired.—Jirn Fiedler., N9CLQ,
Seneca, Mlinois

ASY FRONT-PANEL DECORATION

[l The plastic *‘ribbon’” (see Fig. 2) used for
decorative striping on autos can make your
next homebuilt project as attractive as any
commercial product. The striping is tough
and has a very strong adhesive. It comes in
a wide range of colors and designs. (How else
could you get the panel of your next project
to look chrome or gold plated?) A package
intended to decorate an auto usually contains
more than is needed for the job. You can
probably get scraps from a body shop without
charge, Auto parts shops sell the complete kiis
at a reasonable cost.—Sam R. Scheltens,
PA2SAM, Sappemeer, The Netherlands

Fig. 2—A sample of automotive striping
{oolors are black, red and white), and a project
tinished with a similar material {colors are
white, blue and black).
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Fig. t—Construction details of the Universal Equipment Stand from N®CLQ.

ENLARGING CHASSIS HOLES

.| Have you ever wanted to use a hole saw
to enlarge an existing hole? Consider a
mobile-antenna installation or panel-meter
hole where a replacement part needs 2 larger
hole than the original, Since there is no center
to guide a hole saw, most people resort to a
pencil mark and a file. This requires a lot of
elbow grease, and the results are often less
than pretty. Here is an often-used trick that
may be helpful the next time vou face this
problem.

First, get the correct hole saw for the new
hole and a scrap block of plywood (it splite
less easily than solid wood) that is somewhat
larger than the new hole. Drill through the
plywood, place the wood over the old hole,
clamp it in place, and use it as a guide to drill
the new hofe. See Fig. 3.—John W. Ronski,
WAIRAE, Niantic, Connecticut

[A simlilar technique can be used with circle cut-
ters. Cut a plece of plywood that is much larger
than the new hole size. Mark the center of the
wood and use a compass to draw acircle, which
is the same size as the old hole, on the wood, Line
up the circle with the existing hole, clamp the
wood in place, and cut the new hale by drilling
through the center marked on the wood.—Ed.]

Fig. 3—A guide block clamped over the panel
allows one to cut a new, larger hole
accurately.

CONDUCTIVE SPRAY COATINGS

{1 RFT from computers in the shack con-
tinues to be a problem for many hams. Much
of the interference comes from the data cables
that connect the various components, but
manyv computers have plastic cabinets that
provide no barrier to the HF and VHF com-
ponents of digital signals.

There are two conductive aerosol sprays
available from the Miller-Stephenson
Chemical Co. (6348 Qakton St., Morton
Grove, IL 60053, tel. 312-966-2022). MS480
(clear) provides 30 dB of attenuation up to
100 MHz, and 45 dB at | GHz. MS485 (black)
provides 45 dB up to 100 MHz, and 60 dB
at | GHz, [ have used these products with
good success. They are available through locat
paint dealers or Miller-Stephenson,—Denris
N. Widdows, WIVHN, Tucson, ArizondEe:
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Technical Correspondence

Conducted By Jerry Hall, K1TD
Assaciate Technical Editer

The publishers of QST assume no respoensibility for statements macde herein by correspondents.

THE LOOP TRANSMITTING
ANTENNA

i1 T recently received my copy of February
1985 QST with the article on the antenna
contest.’ [ feel compelled to write this letter
to correct statements made about the loop.
The article said the gain approaches that of
a dipole, when in fact it considerably exceeds
the gain of a dipole. In free space, the pat-
terns of a dipoie and a loop are the same.
When the loop is mounted close to ground,
the gain increases to 8.16 dBi for a perfect
ground, somewhat less for a poor ground.
Over good ground, the gain (considering ef-
ficiency) would be as shown in Table 1.

For horizontal polarization, there is vir-
tually no difference between good ground and
poor ground. For vertical polarization there
is only 2-dB difference at 12°, and above 18°¢
the poor ground will provide increased signal
aver good ground. This subject is covered in
more detail in a book I have just published.?

On the lower bands where short-range com-
munjcation is predominant, the loop is a big
petformer. On long-hanl DX, the gain is
about the same as a vertical (a very good
vertical), but there is much less signal fading
when using the loop. Several larger loops are
operational in Florida and are providing ex-
cellent performance on 40, 80 and 160
meters.—Ted Hari, WIQJR, P.O. Box 334,
Melbourne, FL 32902

THE CW DEMODULATOR REVISITED

TIMy April QST article featured a
demodulator for use with a computer.® Sub-
sequent correspondence indicates that some
additional information may be helpful. In the
article, discussion of “*practical”” CW speeds
up to 60 WPM refers to automatic copy on
the computer. Can the 75-Hz-bandwidth filter
pass intelligence at such a code speed? For
background information on what bandwidth
is needed, the reader is referred to The 7985
ARRL Handbook, pages 9-7 and 9-8. The
formula given there states that the necessary
handwidth is equai to the baud rate multiplied
by a numerical factor, K. For machine recogni-
tion, K = 1 may be used; for copying
manually, K = 3 is minimum, and K = 3 will
perhaps sound better. The speed in WPM can
be converted to bauds by dividing by 1.2. From
the above formula, using K = |, the
theoretical maximum speed that can be used
with a 75-Hz filter is 90 WPM. So it is not
unreasonable to expect automatic copy at
60 WPM. If the project is constructed pri-
marily for use with a computer, a wider band-
width filter is not recommended.

The article was not very explicit on the use
of the headphone output on the demodulator.
One obvious use 15 to listen to the filtered

tJ. Hall and B. 8chetgen, “Six Winners Emerge
from the ARRL Antenna Competition,”
(ST, Feb. 1985, pp. 44-47, Also see Feedback,
QST. May 1985, p. 47.

Y. Hart, Small High Efficiency Antennas,
Alias The ifoop (Melbourne, FL: W5QJR
Antenna Products, 1985).

4, Evans, “High-Performance CW Demodulation,”
Q8T, Aprl 1985, p. 23,
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Table 1
Gain of the Copper-Loop Antennat
Freguency Gain

{MHz) (dBi)
29 7.96
el 7.76
a9 7.56
18 7.06
14 5.96

'This data applies to a loop of 10-ft
circumference.

CW output while manually copying at slower
speeds. The output gradually loses its
“crispness” at speeds above 20 WPM, The
primary use of the headphone cutput is in
centering the CW tone from the receiver in the
filter passband. Momentary switch 52 is used
if the tone is completely outside the passband.
While 52 is depressed, the filter output will be
heard in one ear and the unfiltered audio in
the other. The receiver is tuned with your other
hand until the desired station is heard in both
ears. The switch is then released, the receiver
is fine-tuned to center the tone, and the com-
puter should start to copy. At this point the
user may monitor the filtered or unfiltered CW
from a loudspeaker or headphones, or may
prefer to silently watch the copy on the com-
puter. An audio amplifier will be required
to drive a loudspeaker from the CW Demodu-
lator headphone output.—Jfoe Evans, AA4AB,
7903 N.W. o9th Ave., Tamarac, FL 33319

WINTERTIME STATIC ON
ANTENNAS

{1 Barly Sunday morning during last winter’s
160-meter contest, we had our First
snowstorm of the season at WEAIH/9, Our
160-meter antenna system includes extended
double Zepps, a ¥4-wave sloper and an array
of 170-1t verticals. About 1 A. M., we noticed
some arcing in a rotary antenna switch from
the sloper position to the center arm. The rate
accelerated to the point where discharges were
occurring about every three seconds across a
gap that indicated a charge of about 3 kV.
The sloper was removed and grounded.

Soon arcing was heard again, now in a
Zepp tuner. Our Zepps are fed with 200 ft of
600-ohm open-wire line, with a large air-
wound inductor across the feed line, link
coupled to the receiver. Arcs were dancing
across the coil, indicating a voltage difference
of 4.5 kV. All this was happening during
periods of reception! | went outside and
closed the double-pole knife switch to ground
the Zepp, and heard a crackling noise in the
distance. Through heavy snow, coatinuous
blue arcs could be seen aear the top of one
of the grounded 170-ft towers!

After a couple of hours, the electrical ac-
tivity subsided. During this time, noise levels
were about 8-9 + 10 dB, not unusval for a
bad night on 160 meters. {Occasionally the
noise level would drop to S0 for periods up
o 10 minutes, then quickly rebuild to $9 plus,
with no visible change in storm intensity.} We
have had many snowstorms during contests,

with similar noise levels, but never these static
discharges. Humidity and water content of
the snow were not particularly low; winds
were moderate and steady.

Receivers in use at the time were Drake
R-4Cs, The front end of one receiver
absorbed many arcs off the sloper, with no
apparent damage. Solid-state rigs would
probably have suffered severely.

We have always been careful to ground our
antennas during the thunderstorm season, and
now we will be equally careful in the winter.
We are also installing RF chokes from our
feed lines to ground to dissipate static charges
during operating periods.—Paul D. Husby,
WBUC, 1697-C Fulham Sf., St Paul, MN
55713

SWITCHED-CAPACITOR FILTERS

] The paper on digital switched-capacitor
filters in July 1984 (ST was interesting, in-
formative and well written.' 1 offer sugges-
tions for improvement in two areas. First, the
usual problems with mixing the digital pround
{for the clock input to the R5609) and the
analog ground (for the audio signal to be
filtered) can be overcome, in part, by using
a suitably fast optocoupler.

Second, the *‘problem™ by which the
filtered audio output contains the ¢lock fre-
guency need not be a problem at all! This is
because the output at pin 2 of the R5609
switched-capacitor filter is actually a small
negative voltage at half the clock frequency.
Rather than leave this unconnected (as shown
in Fig. 2 of the original article), it can be used
to buck out the undesired waveform. This is
preferable to filtering, which will have dif-
ferent effects at different frequencies. A
typical schematic diagram is shown in Fig. 1,
with the gain from pin 4 of the R5609 set so
that it is about 1/18 that from the filtered
audio output, pin 2.~-frwin Feerst, P.E., 368
Euclid Ave., Massapequa Park, NY 11762

TO PIN 4
OF R5609

b—) TO SIR

TO P
OF REe09

Fig. 1—8uggested circuit for bucking the
clock frequency out of the filtered audio
output of a switched-capacitor filter.

RECEIVER DYNAMIC RANGE
AND BLOCKING

{1 While pursuing the art of homebrewing
over the past 15 years, [ watched closely the

*R. R. Schellenbach and F. Noble, “Digital
Switched-Capacitor Filters—A Practical
Con‘ls“tr%ction Froject,” QST, July 1984,
pp- 1110,



QST Product Review column to see how my
designs and homemade gear would compare
with manufactured eguipment. Recently,
however, [ was forced to forsake the art, and
I purchased a moderately priced used but
recently new transceiver. To choose the best
unit for my situation, I naturally turned to
the old Product Reviews. I read all the
relevant reviews spanning slightly more than
the past 10 vears. Taken together, the reviews
revealed some facets concerning receiver
dynamic range and blocking which I had
overlooked.

Somewhat more than 10 years ago, the
ARRL launched a campaign aimed at improv-
ing receiver dynamic range. The manufac-
turers took notice and improved their gear

accordingly. Nowadays, many manufactured .

units sport receivers with dynamic range in
the vicinity of 90 to 100 or more dB, while
simultaneously obtaining very low noise
floors. The builder at home, armed with only
simple designs, readily available components
and rudimentary test equipment, finds it quite
a challenge to build receivers with such high
dynamic ranges and low noise floors. As a
result, the quoestion often arises: What
dynamic range would prove acceptable, given
today’s bands and a casual operating stvle?

Reading the reviews together, I discovered
that receiver performance often became ac-
ceptable, at least for those in WIAW’s
neighborhood (also known as the rock
garden), when the dynamic range in dB
reached the mid-80s, Of course, a {ront-end
attenuator often helped on-the-air perfor-
mance. Fortunately, such a level along with
a low noise floor is easily obtained with a
variety of simple circuits and easy-to-get
components.

Also, reading the reviews together, 1 often
wished for more information on those
receivers for which blocking measurements
were unavailable because of receiver oscillator
noise. In such cases the results of the blocking
tests were listed simply as “*noise limited.”
I suspected that in many cases the receiver
refused to show signs of desensitization even
for unduly {arge blocking signals. Of course,
not all “*noise limited”’ receivers proved to be
good on-the-alr performers. | remember
vividly one reviewer commenting that
oscillator noise problems in one unit proved
50 severe that the receiver was useless on the
low end of the 40-m band.

So what figure of merit might clarify the
performance of receivers in terms of oscillator
noise? Perhaps one suggested by Tom
Thompson, WEIV], would do: Specify the
level of the blocking signal, tuned to, say,
25 kHz from the received frequency, at which
the signal because of oscillator noise becomes
equivalent to the noise floor. Of course, the
generated noise will depend on the displace-
ment frequency of the perturbing signal, and
the sensitivity to changes in displacement fre-
gquency wifl vary from unit to unit. Never-
theless, such a figure of merit would allow
one to decide whether or not oscillator noise
might prove troublesome in a given situa-
tion.—James Coakley, KXON, 1128 Green
Cir., Bouider, CO 80303

ELECTRICAL SAFETY
[11 was interested in the article by Doug

*D, DeMaw, “‘First Steps In Radio—Part 12: The
Amateur and Electrical Safety,” QST, Dec,
1084, pp. 19-22,
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Fig. 2—The old-style method of bypassing the
ac power line to the chassis of eleatronic
equipment. While the method does aid in
reducing or preventing RF), it also presents a
safety hazard, as discussed in the text.

DeMaw, WIFB, in December 1934 QST.*
Older rigs, such as the Heath SB-400 and the
Johnson Viking Ranger transmitters, exhibit
a not-always-recognized electrical safety
hazard if the chassis remains ungrounded (see
Fig. 2). This same ac input circuitry was also
used frequently on test equipment made 20
to 25 vears ago.

If the radio is equipped with an ac plug
having only two prongs, both sides of the.ac
line may be bypassed to chassis “‘ground”
with capacitors having a value as high as
0.01 pF, These capacitors form an ac voltage-
dividing network that places the equipment
chassis at 2 nominal 60 V ac above actual
ground, when measured with a VIVM, If
““loaded”” by the touch of a person’s hand to
a chassis mounting screw or metal front-panel
control knob, the ac veltage on the chassis
is still high enough to *‘bite’’ the unwary.
Though not high enough to cause a fatal in-
jury, feeling this unexpected voltage might in-
directly cause a miner injury from reflex ac-
tion when rapidly pulling the hand or fingers
away. [A danger also exists if you work out-
doors on damp or wet ground with coaxial
cable, the shield of which is connected to such
an ungrounded chassis.—Ed.]

The solution, of course, is to ground the
chassis to a true ground system, that is if the
owner doesn’t want the two-prong plug
repilaced with a grounded three-prong plug.
Grounding the chassis won’t disturb the ac
line voltage balance, because 0.0i-pF
capacitors have about 265 k@ of reactance at
the 60-Hz line frequency.—Jfack Wichels,
W7YF, 710 Alder St., Edmonds, WA 98020
[J Doug DeMaw’s shocking experience,
related on page 19 of December 1984 QST
reminds me of an old trick (see note 5). When
testing an HV transformer, do nof apply
117 V to the primary. Use a filament
transformer to get a 6.3-V ac source for
testing, and hook this to the primary of the
transformer under test. You can then test the
secondary voltage(s) in comparative safety,
stilt observing all of the proper precautions.

Of course, this will not give you an accurate
reading of the secondary voltages available
from the unit under test. Your voltmeter will
read about 5 to 6 percent of what the
transformer would deliver with 117-V ac on
the primary. Knowing this, you are aware of
what you have to contend with when you run
a test under full voltage on the primary.

Doug also mentions the possibility of a
short between a winding and the transformer
frame, 1 regularly make an ohmmeter check
between all leads and the transformer frame.
A friend bought a second-hand oscilloscope
and became suspicious when he saw that the

power transformer was insulated from the
chassis. A voltage check between the
transformer frame and the chassis showed the
full high voltage to be present. A former
owner had done a “*cheap and dirty”’ repair
to correct & short hetween the high-voltage
winding and the frame.—Jufign N, Jablin,
WOIWI, 9124 N. Crawford Ave., Skokie, IL
50076 FEL

Feedback

%:‘%‘In the Product Raview presentation of the
Ten-Tec Century/22 HF CW Transceiver
(OST, May 1985, pp. 41-43), the receiver
specifications should be listed as follows:

80m 20m
Noise floor {(dBm) - 131 - 123
Blocking DR {dB} 112 109

Two-tone IMD DR {dB) 82 81
"Ehird—order intercept (dBm) -8 —~ 6.5

> Reference is made to the item, *“Radiation
Hazards,”” appearing in the Technical Cor-
respondence column for May 1985 ST, page
46. This item was adapted from RSGB's
Radio Communication. References to recent
ARRL-published material were omitted. See
the sidebar story on p. 35 of April 1985 ST,
“Microwave Radiation Safety,”” written by
ARRL Technical Advisor David Davidson,
WIGKM. Also see the section headed “RF
Power—Hazardous?” on pp. 7-7 through 7-9
of The Satellite Experimenter’s Handbook
(ARRL, 1984).

£+In “How to Perform AC-Circuit
Analysis,”” May 1985 QST, typographical
errors exist on p. 21. In Fig. 4, Step 11 (last
line} showld show

COS (+157.389 = -{.923.

n the right-hand column above Fig. 4, the
numerator of the equation in the fifth line
should be

(15.5/+£75% (18.7/ = 74.537).

In addition, the third line from the bottom
should read:

= - 1.64/=19% A (inductive)

[¥These corrections apply to the article,
“*Multiband Trap and Parallel! HF Dipoles—
A Comparison,”” pp. 26-31, May 1985 QST.
The deck should begin with the sentence,
“Traps have a decided effect on antenna
bandwidrh and performance,”” The caption
for the graph on p, 26 should read, *‘Fig.
1 —Antenna SWR as a function of the
transmission-line loss. Curves are plotted {or
SWR values of 2.0 to | and 2.5 to { at the
input of the transmission line.”” The correct
form of Eq. 1 is

[(
f:cf[ 7of +|]

100
The correct form of Eg. Al, p. 30, is

o 41736

R, = 1618 %]

This line should be inserted between Eqs. Al2
and Al3, p. 31:

For X, « 2000 (trap not near resonanc
L1
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Radio operators will attempt to

communicate with us from space,
and it's going to happen this month.
Astronaut Tony England, WPORE, plans
to take a 2-meter hand-held radio with him
for the Space Shuttle Challenger’s mission
51-F, tentatively set for July [2. Also
among the crew will be astronaut John
David R. Bartoe, W4NYZ. Both men,
along with former MNovice (ordon
Fullerton (Shuttle commander for this
flight), are expected to take the mike for
contacts with earthbound hams.

Tony is taking the ham rig along because
he wanis to show young people they, too,
can take part in space experimentation.
Local ham clubs across the country are in-
viting vouth groups, especially school
students invoived with the Young
Astronaut Program, to try to hear, see and
possibly communicate with the Challenger
ham station. See? You read it correctly, For
the first time, amateur television is to be
part of a space flight,

Slow-scan TV pictures are to be sent from
Challenger when Tony is tied up with Shut-
tle Spacelab duties. There will be a 15-WPM
Morse code 1D between pictures, with
Tony’s call sign and ““Challenger’ to be sent
by an automatic device. The primary
downlink frequency is 145.550 MHz. When
Tony or other crew members have spare
time, the automatic SSTV unit will be
unhooked, and a microphone piugged into
the hand-heid radio for two-way QSO
attempts.

F ar the first time ever, two Amateur

*Public Informatlon Officer, ARRL

**ontributing Editor, ARRL, P.O. Box 117,
Burtonsville, MD 20866
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NASA is keeping preferred uplink fre-
quencies a guarded secret in response to
Tony’s desire to talk to groups of young
people. Local Amateur Radio clubs that
have expressed an interest in bringing
students into the ham-in-space project ap-
plied to receive a list of uplink frequencies.
The qualification guidelines included a
promise to be willing to help those
voungsters get their ham ficenses!

Having to ‘“apply’” to talk to the
Challenger station may at first have seemed
to be a bother, but those who planned the
mission decided it was the best way to make
use of the astronauts’ very limited free
time.

White House to be Involved?

The Young Astronaut Program is part
of the White House Office of Private
Sector Initiatives. Director of Curriculum
Dr. Kerry Joels estimates that as many as

Two More Hams
Poised for Flight

With the emphasis on involving
young people, you can be a part
of the second historic ham-in-space
mission—just by tuning it in!

By Paul Courson,* WA3VJB and Bill Tynan,** W3X0

50,000 young people have signed up with
thousands of chapters in local com-
munities. Dr. Joels is very enthusiastic
about Amateur Radio’s ability to involve
the general public—especially voung
people—directly with space projects. In ad-
dition, of course, their participation in the
Challenger ham-in-space mission is likely
to begin a long-term relationship that
promises to bring many youngsters into
Amateur Radio.

There is a chance President Reagan may
also take part in this month’s Amateur
Radio space effort. The Young Astronaut
Program has strong White House backing,
and the President may wish to reinforce
that support in some way while en-
couraging others, like Tony England, who
are trying to get voung people interested in
technology and Amateur Radio.

COver the past 60 years, Amateur Radio
has been fortunate to be included on many
other ventures into the unknown. A few of
us remember the thrilling sound of hams
speaking from Liftle America during
Admiral Byrd’s visits to Antarctica in the
1920s and *30s. And while it was exciting
to us in our warm ham shacks, more im-
portant was the vital role Amateur Radio
played in furnishing a communications link
between expedition members and their
families during their long isolation. NASA
planners who considered whether to allow

Amateur Radio on space missions took into

account the backup communication
capability it would provide if a spacecraft’s
system should fail.

Perhaps no single event in the annals of
Amateur Radio has captured the imagina-
tion of so many as the first operation of
a ham from space, when astronaut Owen



Garriott, WSLFL, took his portable
2-meter transceiver with him on Columbia
Shuttle mission STS-9. NASA’s approval
of the December 1983 Garriott operation
is clear evidence that it sees Amateur Radio
as an important educational and scientific
tool. Garriott’s hand-held VHF rig was
completely independent of Shuttle systems,
and involved an antenna mounted in a
spacecraft window. Tony England will be
using that same antenna for this flight. The
Motorola radio is modified for the SSTV
system, which includes cameras and
monitors furnished by Panasonic and a
slow-scan converter provided by Robot
Research.

Working Shuttle Slow-Scan

The slow-scan TV transmission from
Challenger’s amateur station will be in
compatible color, with each frame sent first
in black and white, then with color infor-
mation added. This will enable those with
monochromatic equipment to receive fine
black-and-whife pictures. Each complete
frame will require about 12 seconds to com-
plete. You may be thinking that SSTV on
2-meter FM is an unusual mode. The use
of FM will eliminate all Doppler problems
caused by the rapid motion of the
spacecraft, which would ruin reception if
the SSTV was sent as it is on the HF bands.

In a recent conference-style telephone
call, astronaut England spoke with
representatives of the League, NASA,
AMSAT and the media. He said his
workload with the Spacelab requires him
to be on duty for virtually all passes over
the U.S. and Europe. NASA has agreed to
announce the status of the amateur station
on the Shuttle radio one pass ahead of time,
however. This lets us know whether SSTV
is being sent automatically, or whether
someone has some spare time to man the
mike for two-way conversations with
earthbound hams and youth groups.

This free-form schedule for operating
opens up several exciting possibilities to in-
troduce Amateur Radio to people who may
want to become hams. Those youth groups
meeting with local radio clubs will already
have had an orientation discussion about
how we communicate, so their role will be
one of actually observing. But how about
the scanner enthusiasts and the SWLs?
EBach will be following the Shuttle flight to
monitor this nongovernmental, non-
military, noncommercial communications
effort from space. Amateur Radio stands
to gain a lot from the visibility likely to
come from this latest ham-in-space project:

Media Opportunities Galore

Owen Garriott’s Amateur Radio opera-
tion was covered widely in the newspaper,
radio and TV media. [t was newsworthy
because it was a first. Not only was there
coverage at the network level, but you
probably found your local television or
radio station interviewing a ham in your

NASA Astronaut Tony England, WBORE, adjusts the bracket on a specially modified Panasonic
televislon camera during preflight testing in the Shuttle Trainer at Johnson Space Center,
Houston, Texas. 88TV is among the Amateur Radio operations Tony and Astronaut John David
Bartoe, WANYZ, plan to pertorm during the Space Shuttle Challenger mission this month.
{photos courtesy NASA)

Table 1

Planned Frequencies for Shuttle
Communications Retransmissions

By retransmitting regular Shuttle-to-ground
communlcations, Amateur Radlo clubs at
NASA Centers will be providing mode informa-
tion to all who have an interest in the opera-
tion. Alse, we will iearn the status of the
amateur station one pass ahead of time.

NASA/Goddard ARC, WASNAN
Greenbelt, Maryland
3.860-MHz S5B (evening/night)
7.185-MHz SSB (daytime)
14,295-MHz S5B (continuous) -
21.390-MHz S8B (as available}
147.450-MHz FM* (continuous)
NASAlJet Propulsion Laboratory ARC
Los AngelasiPasadens, Calffornia
224 040-MHz FM
145.460-MHz FM
Marshall Space Flight Center ARC
Huntsville, Alabama
145.430-MHz FM
NASAIAIMS
San Francisco Bay area, California
145.580-MHz FM
7.270-MHz 58B

*This VHF outlet is designed to serve a
100-mile radius from Washington, DC.

community about the flight and about
Amateur Radio. That’s the kind of positive
visibility we need for growth. You still have
a chance to bring vour local media into this
mission because so many reporters are

anxious to find a local angle to this national
story. This mission is particularly note-
worthy because the Amateur Radio opera-
tion will reach so many more people. Con-
tact your local media soon, and explain
how vou can help them develop just the
kind of story thev're looking for.

NASA ham clubs will be retransmitting
Challenger two-way comimnunications with
ground controllers. The status of the
amateur station will be announced on that
radio link. (See Table | for the amateur fre-
quencies fikely to be used for this relayed
audio.) WIAW will provide bulletin up-
dates with the latest information on the
Space Shuttie ham operation. Since these
outlets are on a variety of bands, shortwave
listeners and VHF scanner enthusiasts can
become involved. You might consider
working with these groups to promote
Amateur Radio.

Best of all, there’s the thrill of hearing
the Shuttle ham station directly from space.
Here is another chance for individual
amateurs and groups to put our best foot
forward. How well we do will directly
affect our efforts to persuade more young
people to enter our hobby and pursue
technical careers.

You can help in this vitally important
effort to bring Amateur Radio to the
forefront once again. As the second ham-
in-space mission flies overhead, we hope
vou’ll be in on the action. g
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Destination: MARS

The Military Affiliate Radio System needs a few good hams.

An interview with a MARS director shows where you can fit

By John F. Lindholm,* W1XX

enjoyed a long association to the
benefit of both. T'o those amateurs

vommtitted to providing an adjunct to the
military communications mission, MARS
is their cup of tea. This concept of service-
to-country is embodied within the bases
and purpose of Part 97 of the Commis-
sion’s Rules: “*Expansion of the existing
reservoir of trained operators,
technicians, and electronic experts.’”

EBach of the military services sponsors a
MARS program—Army, Navy-Marine
Corps and Air Force—with thousands of
radio amateur participants. ARRL has long
recognized the high value of disciplined
radio communication provided by the
MARS programs and, through the medium
of (ST, has continued to bring this
message to potential MARS members.

Recently, we had a chance to talk with
the Director of Navy-Marine Corps
MARS, Arthur R. Delperdang, K4KBI,
about the program and the opportunities
available to radio amateurs.

c mateur Radio and the military have

QS8T: Many readers may he thinking af this
point, ““I've heard about MARS before,
but thought it was a planet in our solar
svstem.”” Just what does MARS stand jor?

Delperdang: MARS stands for Military
Atffiliate Radio System. After World War
il, in November 1948, the Secretaries of the
Army and Air Force issued a joint direc-
tive establishing MARS for their respective
services. The name at that time stood for
Military Amateur Radio System, In 1953,
a joint Army and Air Force council on
communications met with representatives
of the ARRL to discuss matters relating to
the MARS program. One recommendation
was to change the program name to
Military Affiliate Radio System, as this
would more closely describe the relation-
ship between amateur operators and the

*Manager, Membarship Communications Servicas
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in.

This typical, neat and well-appointed Air Force MARS station, AFB2FR, is owned and operated
by Kenneth Scott, WA4KAU, of Ft. Lauderdale, Florida. Ken is also manager ot the Central/South
America Phonepatch Net under the call sign AFF2SP.

military. This recommendation was ac-
cepted, and that has been the program
name ever since.

OST: What does MARS do?

Delperdang: MARS is 4 Depariment of
Defense-sponsored program organized to
provide adjunct communications for
military and/or civil disaster officials
during periods of emergency. Other impor-
tant functions of MARS are to (1) assist in
effecting normal communications under
emergency conditions, (2) handle morale
and quasi-official record- and voice-
communications traffic for armed forces
and authorized U.S. Government civilian
personnel stationed throughout the worid,
{3) create interest and provide a means of
training members in military communica-
tions procedures and (4) provide a poten-
tial reserve of trained radio comemunica-
tions personnel for military duty when
needed. Under DOD sponsorship, the
Army, Navy-Marine Corps and Air Force
each conduct a MARS program, each
having its own MARS Chief, As such, each

MARS service is organized and operates in
a slightly different manner. However, the
basic mission and functions are the same
for all. There are various special message-
traffic and phonepatch networks operated
by each MARS service, all of which sup-
port the welfare and moraie role of MARS,
This traffic is important to the mission of
MARS, as it exercises the various MARS
communications networks set up to provide
€ruergency communications support. In ad-
dition, this traffic provides message-
handling experience as we train in military
procedures, thus creating a reserve of
trained radio communications personnel.

QST: So MARS staried gfter World War
n?

Delperdang: No, it goes back even further
than that. The Army Amateur Radio System
(AARS) was established in 1925. MARS,
as we know it today, evolved out of the
AARS. Its purpose then was to train radio
operators in military communications pro-
cedures. Prior to World War 11, over 3000
Amateur Radio operators received military



communications training in this manner.

Q8T: I have flat feet. Can 1 still join
MARS?

Delperdang: You certainly can, John,
Physical handicaps will not disqualify you
for membership in MARS so long as vou
can meet certain membership criteria and
fulfill the minimum participation re-
guirements. The criteria for individual
membership in MARS are (1) be i4 years
of age or older and be a citizen of the
United States, or have been lawfully
admitted to the United States for perma-
tient residence under the provisions of
Chapter 12 of Title 8, United States Code;
(2) possess a valid Amateur Radio
operator’s license, issued by the U.S.
Federal Communications Commission or
other competent U.S, authority, which will
remain valid for a minimum of one year
subsequent to the date of application; (3)
possess a radio station capable of operating
on a minimum of two MARS frequencies
within the 2-30 MHz range. Each MARS
member is expected to participate a
minimum number of hours per calendar
quarter for continued membership. For
Navy-Marine Corps MARS the minimum
is 18 hours. I might add, after six months
of continted membership the individual
becomes eligible to participate in the

“Excess Equipment Program.”

QOST: Could vou explain that?

Delperdang: Under procedures established
by the DOD, MARS, in accordance with
its status as a mission activity within the
Military Departments, is authorized to
receive and issue fo gualified MARS
members excess DOD and civilian Federal
Agency property for operational and ex-
perimental purposes. | will say, however,
there is very little good equipment currently
available for issue, and if the only reason
you plan to join MARS is to {ill your shack
with equipment, you will be very
disappointed.

QST: What frequencies and modes do
MARS members operate on?

Delperdang: Many frequencies used by
MARS are 100-200 kHz above and below
the amateur bands. As our programs ex-
pand, however, the demand for additional
frequencies also increases, and it is
becoming more and more difficult to find
spectrum space near the amateur bands.
We try to hold our day-to-day operations
on those frequencies near the amateur
bands, and operate the more exotic circuits
on frequencies further removed from the
amateur bands where it is possible to obtain
operating authority. As to modes of emis-
sion, all modes currently authorized for use
by U.8. amateurs are also used by MARS.
All affiliate members start out being
assigned to an SSB, voice or CW circuit
operated close to an amateur band for their
basic training and, depending on their

interests and desires, move on to other
circuits such as radioteletype or slow-scan
television.

OST: Does MARS have VHF répeaters, or
are all operarions still on 80-meter CW?

Delperdang: MARS operates VHF FM
repeaters in most major metropolitan areas
and other areas where there are enough
meinbers to have one.

QST: How do MARS operations differ
Jrom normal amateur communications?

Delperdang: As 2 MARS member, you
would be assigned to specific circuits, or
networks. Operations on these nets vary
and, normally, you are authorized to
operate only during times those nets are in
operation. Most VHF FM repeaters,
however, are open and may be used any
time a formal net is not in session.

b MARS Addresses

i For the address of your sfate. MARS
. director_and an application, write first
~to ane of the foliowing addresses.

o Director, CONUS Army MARS
“C COM 7th Signal Command
;}';Ft Ritchie, MD 21719

Chiet, Navy- Manne Corps MAHS
NAVTELCOM
Washington, DC 20390

hief, Air Force MAHS .
ECTXoP . - L
: S&‘btt AFB EL 62225 '

OST: I bowl every Wednesday night. Will
my MARS commitment interfere with that
activity? I guess I want to know what is ex-
pected of me as ¢ MARS member.

Delperdang: As T stated earlier, each
member is expected to participate in MARS
activities a minimum member of hours per
calendar quarter. Depending on the specific
MARS service, 6 to 12 hours must be spent
participating on HF circuits and 2 to 6
hours participating in other MARS-refated
activity. The specific time and network
assignment would be betweet vou and vour
area coordinator or state director, based on
your desires and capabiliiies.

QST: Can I run phonepatches?

Delperdang: Yes, vou can. Each MARS
service operates radiotelephone networks
between the United States and many
overseas military bases. Once accepted into
the MARS program, and depending on the
needs of the program, vou could he
assigned to one of these circuits. In addi-
tion to the radiotelephone networks, Navy-
Marine Corps MARS operates an ¢* Afloat
Specialty Network,” which provides
phonepatch service to U.S. military ships
while they are in international waters.

Q8T I'm active in the ARRL National

Traffic System and occasionally hear of
messages ““via MARS.” What is a “refile™
and how does if work?

Delperdang: A refile is a personal (third-
party) message that was originated, in this
case, by a MARS service and was handed
over or refiled into the Amateur Radio Ser-
vice. This is generally done when it is im-
practical for the message to continue to its
destination via MARS circuits. MARS
messages must be converted into amateur
format before refile is effected. Personal
messages can be refiled from the Amateur
Radio Service into MARS networks, but
the message must be able io meet MARS
message criteria. The refile of MARS of-
ficial administrative traffic into the
Amateur Radio Service is forbidden.

QOST: Can I send messages overseas and
even to people ouiside the military?

Delperdang: Normally, only personal
messages addressed to and/or from armed
forces personnel, U.S. government
personnel overseas and their dependents are
allowed, Even then, the message must be
addressed to an authorized APO or FPO
address. MARS cannot accept messages ad-
dressed to personnel aboard ships.

QST: Can I send a message for a member
of one branch of the service through
MARS of another branch?

Delperdang: Yes. There is n1o restriction on
one MARS service handling messages for
a member of another branch. All MARS
services work together. Messages are routed
to the network that can provide the most
reiiable service.

QST: Can amateurs take messages info
NTS for military personnel overseas?

Delperdang: Yes. As | mentioned before,
messages for military personnel overseas
may be refiled into MARS circuits as long
as they are addressed to an authorized APO
or FPO address. I must qualify that state-
ment by saying there are many countries
where MARS is not permitted to operate
ot where we just don’t have MARS sta-
tions. Of course, MARS cannot provide
message service to those locations.

OST: Who pays the pastage for messages
with no local outler?

Delperdang: The Department of Defense
pays the postage for those few messages
that cannot be delivered any other way. As
you might imagine, every effort is made to
avoid mailing messages, and this is one of
the reasons for the amateur refile
operation,

OST: What kinds of messages cannot be
sent vie MARS?

Delperdang: [n general, all restrictions
placed on message handling by Amateur
Radio operators also apply to MARS per-
sonal messages. In addition, some message
restrictions unigque to MARS concern
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serious illness or death. Messages con-
cerning the initial notification of serious
illness or death of the immediate family of
the message addressee may not be handled

via MARS. Legislative matters, military

operations, casualty information relating
to enemy action or any information per-
taining to military unit designation,
strength, composition, function or
logistical matters are prohibited. Addi-
tionally, any message that may result in
financial or material gain (o any party to
the message may not be handled via MARS
network, nor will messages deemed to be
an obvious attempt to avoid postage fees
be accepted by MARS stations originating
traffic.

QST: is training in electronics through
correspondence courses available to MARS
members?

Delperdang: Becoming a MARS member
establishes eligibility for receiving
unclassified correspondence courses from
the various military education and training

offices. New MARS members become eligi-
ble to receive correspondence courses upon
successful completion of an initial basic
trial and training period, and if they meet
all other normal membership requirements.

QST: What happens if I join and decide |
don’t fike it or can’t meet the commitiment?
Can | get out, or do | have to wait till my
hitch is up?

Delperdang: There is no obligation placed
on MARS membership. You may resign
any time you want.

QST: What is the most touching human-
inferest story you can recall where MARS
plaved an important role?

Delperdang: As we conduct our various
programs each has its own “*hergic’ event,

and it would be impossible to place one -

above the other, | am sure there are many
unsung heroes, thase members who choose
not to advertise the event they were in-
volved in. MARS is a part of Amateur
Radio, and we are all aware of its many

civic contributions. The individuals who
make up MARS are among the most
patriotic and unselfish people I have had
the pleasure to know and work with. The
story about MARS members themselves,
the amount of time and money they
unselfishly expend in pursuit of their
“hobby”’-—this is truly the greatest human-
interest story | can think of.

QOST: Where do I sign up?

Delperdang: Potential members should
first contact the area coordinator or state
director responsible for MARS operations
in their area. Names and addresses can be
obtained from any MARS member or by
writing to the MARS Chief of the service
you are interested in joining {see sidebar).
You will then be provided with the
necessary application and mailing address.
lUpon approval of the application, you witl
he given a MARS call sign and assigned to
a MARS training net. Then, it’s just a
matter of time before vou'll be on to bigger
and better things. HE]

Let’s Publicize Ham Space Achievements

Four vears after the launch of the Russtan
Spuinik, the first man-made object in space
to orbit the earth, American radio amateurs
launched a satellite that transmitted on an
amateur band: OSCAR I (Orbiting Satellite
Carrying 4mateur Radio), launched
December 12, 1961. Since that time, an ad-
ditional 20 amateur satellites have been
designed and built by Amateur Radio
organizations around the world, and lofted
into space. December §2, 1986, will be the
25th anniversary of this milestone in

it Seems to Us ...
{continued from page 9

taste of HF phone were enough to discourage
upgrading, why would anyone ever go from
CGeneral to Advanced?) Ten meters is a good
band for local communication, with enough
opportunity for DX to whet the appetite. (in
this connection it’s worth noting that 15 other
countries permit Novices to operate i0-meter
phone, including such major ones as
Auwstralia, the Federal Republic of Germany,
the Netherlands. Spain and Sweden. Tens of
thousands of U.8, hams had enjoyable chats
with overseas Novices on 10-meter phone
during the last sunspot mazimum. Regular
observers of the 10-meter band will recall that
even at the sunspot peak, the U.8. 10-meter
Novice band was seidom crowded with
stenals.) We envision 10-meter pateways to the
packet radio network, to permit Novice par-
ticipation in this burgeoning activity. Best of
all, the Novice 10-meter expansion can be ac-
complished with a minimum of surgery to the
FCC regulations, and a minimum of in-
convenience to other licensees; 28.3-28.5 MHz
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Amateur Radio histoty. It should be com-
memorated by the Amateur Radio com-
munity worldwide. What better way to do
this than for the U.S. Postal Service to issue
a commemorative postage stamp?

You can help bring this about. Just send
a letter to the United States Postal Service,
attention of the Citizens Advisory Comimnit-
tee on Commemorative Stamp Issues,
Washington, DC 20260, State that you
would like Lo see A commeinorative stamp
issued to celebrate the 25th anniversary of

has been a part of the [1.8. phone band since
last September I, but activity has been ex-
tremely sparse even during contests and band
openings because we’re all 50 used to starting
our scan of the band at 28.5. {t has been
TLeague policy to favor “*Techs on 10™ since
1969, s0 earning 10-meter privileges with a
5-WPM code test is hardly a new thought.

Ten meters also provides an opportunity
for Movices to contact other local hams on
the air, which could be a boon for local clubs
and for making Novices a part of the
mainstream of local activity. However, this
is mare likely to be accomplished effectively
on VHF FM. 'this, too, is hardly a radical
concept; the Leapue has supported Novice
privileges on 220 MHz since 1975, Such an
allocation would give Novices an opporiunity
to perform public-service communication,
and to be exposed early to this important part
of the Amateur Radio scene. The idea behind
the 1240-MHz proposal is that the Commis-
sion may not be able to take immediate
favorable action on our 220-MHz request, in
view of changing government requirements in
this shared band. Suitable equipment is
becoming avaifable for the 1240 MHz band,

the first launching into space of an
Amateur Radio communications satellite,
recommending the first day of issue be
Dec. 12, 1986. The letter should: be all on
one page, be double spaced, focus solely
on the space stamp, avoid uncomplimen-
tary comparisons with other postal
commemorations and be received in
Washington by July 15. Your letter may
have extra pages of drawings, history, ete.,
as attachments. — Dr. Norman L. Chaifin,
K6PGX T 3|

but activity has not developed to the point
where it would be difficult to accommodate
lots of newcomers.

While it was necessary for the League to
file quickly to get Novice enhancement on the
““frant burner” at FCC, in the weeks and
months to come there will be plenty of op-
portunity for fine-tuning. Once the HCC
assigns a file (RM) number to the petition
there will be an opportunity for public com-
ment. If the Commission then decides to pro-
cead with a Notice of Proposed Rulemaking
based on the petition, there will be yet another
opportunity for comment. {t's quite con-
ceivable that the Board, in light of member
input, might authorize a response to such an
NPRM that, in effect, amends the proposal.
But we hope the basic elements of this
dramatic MNovice enhancement proposal
will survive and move quickly through the
Commission’s administrative processes. The
sgoner we can make Asmateur Radio more
attractive to newcomers, without com-
promising the entrance requirements which
are so important to maintaining a quality
Service, the sooner the future of Amateur
Radio will be assured,—David Sumner, KIZZ



Happenings

Conducted By Bruce 5. Hale, KB1MW
Manager, Regulatory Infarmation Branch

o 24 MHz Arrives At Last ,
o New Modes on 160 -
o Some Land Mobile Users May Get 42]—430 MHz
o ARRL Opposes Elimination of Examination Waiting Period

League Members to Choose Board Representatives

Newington doesn’t dictate what the League
will and will not do—vou do! As a Full
member, your voice determines the direction
of ARRL policy. This fall, members of the
Atlantic, Dakota, Dela, Great Lakes,
Midwest, Pacific and Southeastern Divisions
will choose directors and vice directors to
represent their interests on the ARRL Board
of Directors for two-year terms beginning
January [, 1986, Similarly, the members of
the Canadian Radio Relay League will choose
their president and vice president this year,
These officers automatically serve as direc-
tor and vice director, respectively, of the
Canadian Division, ARRL.

ARRL Divisions

The policies of the League are.established
by 16 directors, who are elected on a
geographic basis to represent their divisions
and constituentts on the Board (see page § of
any QST for a list of the divisions, directors
and vice directors). These directors serve for
two-year terms, with half standing for efec-
tion in aliernate years. Just as in national or
state politics, the voters/members have the
privilege and responsibifity either to decide
they like the actions of their incumbent
representatives and support them actively for
reclection, or to decide that other represen-
tatives could do a better job and work for the
election of those representatives. At the same
time directors are elected, vice directors, who
can fill in when the director is unable to serve,
are also chosen.

Call for Nominations

Nominations are now apen for director and
vice director in the Atlantic, Dakota, Delta,
Great Lakes, Midwest, Pacific and
Southeastern Divisions for the two-vear term
beginning January 1, 1986. (For details on the
elections in Canada, see Canadian
NewsFronts, this issue.} From now until
August 20, at noon, League Headquarters will
accept nominating petitions signed by 10 or
more Full members of a division, naming a
Full member of that division as a candidate
for director or vice director,

The candidate must submit information (on
a form provided by Headquarters) that will
allow the Executive Committee to determine
the eligibility of a candidate in accordance
with the Articles of Association and Bylaws,
and a statement of not more than 300 words
setting forth the candidate’s qualifications.
The statement will be included with the ballot

mailed to members and will be reprinted
without content editing; if the statement as
submitted exceeds 300 words, the first 300
words will be used, The statement must not
comtain any derogatory reference {o any per-
son or entity. The candidate must also sub-
mit an accompanying signed statement certi-
fyving that the information is true to the best
of the candidate’s knowledge and belief, Any
willful violation of this statement will be
grounds for disqualification by the Executive
Committee,

The nominee must hold at least a Techni-
cian ¢lass amateur license or a Canadian
Amateur Certificate, be at least 21 years of
age, and must have been licensed and a Fuil
member of the League for a continuous term
of at least four years immediately prior to the
¢election, No person is eligible whose business
connections are of such nature that he or she
could gain financially through the shaping of
the affairs of the League by the Board, or by
the improper exploitation of his or her office
for the furtherance of his or her own aims or
those of his or her employer. The primary test
of eligibility is the candidate’s freedom from:
commercial or governmental connections of
such nature that his or her influence in the
affairs of the League could be used for his
or her private benefit. The idea behind these
rules is to ensure that candidates (1) possess
a fasting interest in Amateur Radio and the
League, (2} have the legal capacity to make
decisions for ARRL and (3) are free from
conflicts of interast.

Balloting Will Follow

Whenever there is more than one candidate
for either office, ballots will be sent to all Full
members of the League in that division who
were in good standing on September 10, (You
must be a licensed radio amateur to be a Full
member.) The ballots will be mailed not later
than October 1, and, to be valid, must be
received at Hg. by noon on November 20, A
group of nominators can pame a candidate
for director or vice director, or both, but there
are no “‘slates” as such—each candidate ap-
pears on the ballot in alphabetical order. 1f
4 person is nominated for both director and
vice director, the nomination for director will
stand, and that for vice director will be void.
A person nominated for both offices does
have the option, however, of declining the
higher nomination and running for vice direc-
tor if he or she wishes. Since all the powers
of director are transierred to the vice direc-

tor in the event of the director’s death,
resignation, recall, removal outside the divi-
sion or inability to serve, careful selection of
candidates for vice director is just as impor-
tant as for director.

Nominating Form
The following form for nomination is sug-
gested; it may be copied onto any paper, or

a blank following this form may be obtained
from Headguarters upon request:

Executive Comimittee
The American Radio Relay league
Newington, CT 06111

We, the undersigned, Full members of
ARRL residing in the ... Divisidn, hereby
nominate ... of ... asa candidate for direc-
tor; and we also nowinate ... of ... asacan-
didate for vice director from this division for
the 1986-1987 term.

(Signature ....... Call .
City ....... ZIP ...

Nominees, or indeed any member, may ob-
tain a copy of the Articles of Association and
By-L.aws, along with a pamphlet outlining the
duties and responsibilities of elected League
officials.

Absentee Ballots

All ARRL members who are licensed by the
FCC or DOC but are temporarily residing
outside the 1J.8. or Canada are eligible for
Full membership. Those iuembers overseas
who arrange to be listed as Full members in
an appropriate division prior to September 10
will be able to vote this year where elections
are being held. Members with APOQ and FPO
addresses should take special note of this
provision; in the absence of information
received to the contrary, batlots will be sent
to them based on their postal address.

Even within the 1).5., Full members tem-
porarily living outside the ARRL division they
consider home may have voting privileges by
notifying the secretary prior to September 10
giving their current Q8T address and the
reason that another division is considered
home. [f your home division is in the Atlan-
tic, Dakota, Delta, Great Lakes, Midwest,
Pacific or Southeastern Divisions, but vour
QST goes elsewhere, pleuse jet the ARRL
secretary know, as soon as possible, but no
later than September 10, s0 you ¢an receive
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2 ballot for vour home division. Canadians
temporarily living outside Canada who wish
to participate in the Canadian election should
write to the CRRL office as shown in Cana-
dian NewsFronts, this issue.

The Incumbents

These persons presently hold the offices of
director and vice director, respectively, in the
divisions conducting elections this year:

Atlantie—Hugh A. Turnbull, W3ABC,
and George W. Hippisley, K2KIR.

Dakota—Tod Gison, K@TO, and Howard

Mark, WBOZC.
Deita—Ciyde O. Hurlbert, W5SCH, and
Robert P, Schmidi, WSGHP.

Creat Lakes—George 5. Wilson (4,
W40YT, and Allan 1.. Severson, ABSP.
Midwest—Paul Grauer, WOFIR, and

Richard Ridenour, KBAZL.
Pacific—William J. Stevens, W6ZM, and
Kip Edwards, W6SZN.,
Southeastern—Frank M. Butler, Jr.,
W4RH, and Evelyn Gauzens, W4WYR.
Petitions need 10 or more signatures of Full
members (it is wise to have several more), and
are due at Headquarters by noon, August 20.

If there is only one candidate for an office,
he or she will be declared elected by the Ex-
ecutive Committee; otherwise, ballots will be
mailed not later than Qctober | to full
members of record September 10, To be valid,
ballots must reach Headguarters before noon,
November 20. The new term will begin at
noon, January 1, 1986.

For the Bourd of Directors:
June 1, 1985

Perry F. Williams, WIUED
Secretary

24 MHz ARRIVES AT LAST!

The 12-meter (24 MHz) band has been re-
leased to U.S. General, Advanced and Exira
Class amateurs. A Report and Order in
Docket 84-964), released by the Commission
on Aprit 26, 1983, finalizes the process that
began at WARC 79, The effective date of the
Order is June 22, 1985, and the 30-meter
{10-MHz} ailocation becomes permanent at
the same time.

Full power (1500 W PEP output) is per-
mitted an the 24-MHz band, 24.3%0-
24990 MHz. The subband 24.890-24.930
MHz is limited to CW and digital modes only.
In the subband from 24.930-24.990 MHz,
W, phone, FAX and 85TV is permitted. On
the 10-MHz band, (10.1-10.15 MHz), power
continues to be limited to 200 W PEP output,
and CW and digital modes are the only ones
allowed.

In addition to the 24- and 10-MHz alloca-
tions, the Commission granted the ARRL re-
quest for a modification to Section 97.112 of
the Amateur Rules. That Section provided an
exemption so that operators could be paid to
operate an amateur station transmitting
bulletins and code practice on all medium-
and high-frequency bands, and if the station
was an the air at least 40 hours per week,
ARRL requested that this be amended to read
““at least six’” HF and MF bands. ARRL
claimed that the addition of the new WARC
HF bands created a significant burden with
respect to the League’s obligation to fransmit
code practice and bulleting via WIAW on
“afl”* HF bands. FCC agreed that this amend-
ment was warranted.

The 420-430 and 902-928 MHz allocation
matters proposed in Docket 84-960 will be
dealt with in a further Report and Order at
4 later date,

Please remember that amateurs operating
in these new bands must avoid interference
to the Fixed Service outside the United States.

NEW MODES ON 161

On April 25, 1985, the FCC released a Report
and Order authorizing amateurs to use digital,
FAX, slow-scan television and narrow-band
FM on 160 meters. The effective date of the
Order was June 17, 1985,

The Report and Order finalizes a process
that began in February 1984, when the ARRL
filed a petition with the FCC requesting that
the FCC authorize digital modes on 160.
Responding to the petition in Qctober 1984,
the FCC released a Notice of Proposed
Rulemaking in PR Docket 84-959, and
proposed to allow digital modes, FAX, 5STV
and narrow-band FM on (60, After the re-
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quired comment period, the FCC has adopted
the proposed rule changes.

FCC has chosen to authorize these new
emission types without specifying exclusive
subbands. ARRL has volunteered to develop
a band plan, and the FCC urges amateurs to
adhere to the ARRL band plan.

In both the original NPRM and the Report
and Order, the FCC cautions amateurs that
this proceeding does not in any way affect the
outcome of Docket 84-874, the proposal to
allocate 1900-2000 kHz io the radiolocation
service.

ARRL COMMENTS ON
“MICROWAVE ACCESS”

ARRL has filed comments in PR Docket
§5-23, the so-called “‘microwave access
docket.”” In this Docket, the FCC proposed
to add new microwave frequencies to the list
of frequency allocations in Part 97. Several er-
rors were made in the original proposal, for
the most part concerning the relative status of
services sharing a band under ITU rules.
ARRL comments draw the attention of the
FCC to the errors. For example, in 220-
225 MHz, both ITU and FCC Part 2 alloca-
tions show the Fixed, Mobile and Amateur
Services as co-primary, yet restrictions in the
amateur table proposed in 85-23 are those used
to protect a primary service from interference
from a secondary service. In the 10-GHz band,
nongovernment radiolocation services are
clearly secondary to the amateur service in the
Part 2 rules, vet 85-23 shows the reverse,

ARRL comments also repeat the League’s
request that the 1,2-GHz allocation be re-
leased to the U.S. Amateur Satellite Service
as soon as possible, to altow 1J.S, amateurs
to use AMSAT-OSCAR 10 when it is
operating Mode L. League comments support
the FCC proposal to favor voluntary band
plans over FCC-imposed subband
restrictions.

Reply comiments in this Docket were due
May 10, 1985, and we are awaiting FCC ac-
tion. For more details on the original pro-
posal, see Happenings, April 1985 QST.

LEAGUE OPPOSES ELIMINATION GF
EXAMINATION WAITING PERIOD

In Docket 85-21, the FCC proposes to
eliminate the 30-day waiting period presently
required before an applicant may retake a
failed amateur exatn. Each VEC would then
be free to set its own waiting period, or to
require no waiting period at all,

On April 8, 1985, ARRL filed comments
opposing this amendment. ARRL comments
stated, ““The present rule is not something that

can or should be left to VECs to establish for
their own prograsms, since to do so would be
to encourage the establishment of short waiting
periods at the expense of program integrity.”
The League has requested that the waiting
periad he set at 27 days, to allow regular
scheduling of exams at four-week intervals.

The FCC also proposed eliminating the re-
quirement that advance public notice be given
for test sessions involving fewer than five
candidates. ARRL also opposed this amend-
ment on the grounds that it could lead to
abuse, or potential perceived abuse, of the VE
Program.

ARRL comments again raised the question
of credit for Clertificates of Successiul
Completion, and suggested that if the FOC
seriously wishes to improve the Volunteer Ex-
aminer Program, the question of credit for
written examination elements should be
answered immediately.

For more details on the original Notice of
Proposed Rulemaking, see Happenings, April
1985 QST.

ARRL REPLIES TO CABLE LEAKAGE
INCREASE PROPOSAL

On May 15, ARRL filed reply comments in
Mass Media Docket 85-38. This proposali, if
adopted, would increase permissible cable
signal leakage levels in the 54-216 MHz band.
For details on the Docket, sec Happenings,
May and June 1985 QST.

According to ARRL, **No leakage increase
is desirable nor justifiable.” The League cited
cable companies’ failure to adhere to, and the
Commission’s failure to enforce, already
existing FCC cable rules. ARRL comments
show the relationship between increased
feakage ievels and increased ingress problems
with cable systems, and show that well-
engineered and properfy maintained cable
systems are capable of operating tar below
present leakage levels without undue finan-
cial hardship to cable operators.

The National Cable Television Association
{INCTA), on the other hand, has presented a
1980 advisory committee report, and Capital
Cities Cable Company comments in Docket
21006, as evidence of its need to increase
signal leakage levels. Docket 21006 dealt with
interference from cable systems to
aeronautical stations, and Capital Cities
admits that the Docket did not address the
effect of leakage from cable systems to
terrestrial communications.

The League again took exception to the
FCC’s comparison of CATV leakage and RF
emissions from computers and other
incidental-radiation devices. [n concluding its
reply, the League states, **To permit an in-



crease in such limit, regardless of the subjec-
tive obligation of cable operators to
‘promptly’ eliminate interference, and thus to
increase incompatibility and interference
potential, makes little sense. There is no
evidence in the record that cable companies
cannot meet present leakage Hmitations.”

Copies of ARRL reply comments in this
proceeding are available from Ha. for a [arge
s.4.5.e. with 56¢ postage affixed. —Katherine
Hevener, WB8TDA

LAND MOBILE USERS MAY GET
421-430 MHz IN THREE MAJOR CITIES

With only the vaguest rumors preceding the
official word, FCC has issued a Notice of
Proposed Rulemaking in Ceneral Docket
85-113 that would amend Part 2, making
Land Mobile a primary service in 421-
430 MHz in Detroit, Cleveland and Buffalo.
‘The three cities have less Land Mobile space
allocated to them than most cities their size
because of their proximity to Canada and
complexities of the sharing arrangements in-
volving former TV channels. Amateur use of
these frequencies near these cities is already
scheduled to be on a case-by-case basis after
adoption of rules proposed in PR Docket
R4-960, The worldwide primary allocation of
the frequencies, and the plan in effect in

Canada, is to the Fixed and Mobile Services. -

Amateurs above Line A, roughly 75 miles
from Canada on average, will be able to
operate in 420-430 only after coordination
with Canada.

Amateurs in some additional areas near
Cleveland and Buffalo not north of Line A
will have to avoid interference both to Cana-
dian and to American Land Mobile Services
if Docket 85-113 is adopted as proposed.
Land Mobile stations in the following coun-
ties would become eligible to use some of the
421-430 MHz frequencies: Macomb, Oakland
and Wayne Countics, Michigan; Lorain,
Medina, Summit, (Geauga, Lake and
Cuyahoga Counties, Ohio; and Eric and
Miagara Counties, New York.

Adonption of the rules proposed in Docket
85-113 does not mandate immediate change.
There must still be separate rulemaking action
in Parts 22 and 90 before Land Mobile can
start applying for frequencies. ARRL filed
comments opposing the change on May 28,
1985, The reply comment deadline has passed,
and we are awaiting Commission action.

ORANGE COUNTY HAMS WIN
EXEMPTION FROM $1200 TOWER
FEE

In a dramatic turnaround, the Orange Coun-
ty, California, Board of Supervisors has ex-
empted licensed radio amateurs from a new
antenna ordinance that requires a costly use
permit for any antenna more than 45 feet high
in many residential areas of the county. The
new anfenna ordinance now applies to
amateurs only when their antennas exceed
70 feet in height.

Under the new ordinance, anyone except
a licensed amateur must pay fees of up to
$1200 for permission to put up any antenna
that is more than 10 feet above the height limit
for buildings (35 feet in most residential
areas). The original ordinance contained no
exemption for amateurs, and when Orange
County amateurs became aware of the or-

Bea Comributor to the Goldwater Scholarship Fund

W,

Here's your ppportunity to thank Barry, KIUGA, for his tongterm staunch support of the
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£100D or more, in addition to the above, we'll put your photo in QST.

We welconte all contributions, redardiess of size, Please help us achieve our goal of

- :buiiding an endowmeni sufficient to tund the Gofdwater Scholarship in perpetuity. What
Better way 1o honor a great amateut, a great statesman and a great human being? Please

ke your check payable to the ARFAL Foundation Goldwater Scholarship Fund, and send to
AL Foundation, 226 Main St., Newington, CT 08111,

-“Retént contributors of $26 ar more include: The Scottsdale Amateur Radio Club; Paul G.

s Dalman, WASCHW, John L. Hitas, KASTVH: Rochester Amateur Radio Assn., K2JD; Robert
McBonough, K4HHW; Paul Hudson, WABAVY; in memory of John Varthy, WEEXA; in memory
- 0f Frank Startzel; in memory of John E. Finn; In memory of Thomas Gentry, W5SRG; Outiaw

T mbapter of 10X Internationat, in memory of Ken "Fuzzy" Ctapham, WSEZN; Robert J. F.

" Brunn, SMABRU/WA, Washington, DC.Chapter, QUWA,; Dr. Larry Price, W4RA; Alien B, Graves,

RB4JGO; Dr. Glen J. Radclitfe, WSUKK; Alamo Repeater Assn., in memory of Ken “Fuzzy”

= Lhaphar, WEFZN; The McMahah Foundation; The Ozone Glub, in memory of "Shaw”
Bhalkhauser, WICI, and Ken Thompson, K4RO; Chefsea Communlgations Club; Kenneth M.
lter, KGIR; Leslie L. Sterling, K7GL; Edward A, Hayes, W7SA; Curtis E; Dakes, Jr., WESSM;
M. Feero, VETFJB, and Woody Fugate, W4JDU,. . '

dinance, they were quick to act. Frank
MeGill, the county planner who drafted the
original ordinance, listened to the amateurs’
concerns and agreed to draft an amended ver-
sipn of the ordinance that would allow
amateurs to put up antennas as high as 70 feet
without going through the use permit process.

With about 50 amateurs present, the Plan-
ning Commission approved the amended ver-
sion of the ordinance on April 29, and the en-
tire package of zoning code amendments (in-
cluding the modified antenna ordinarnce) was
approved by the county Board of Supervisors
on May 8.

Perhaps a key factor in county officials’
willingness to amend the antenna ordinance
was the fact that no one appeared at either
meeting to speak against the 70-foot provi-
sion for licensed amateurs. The local
amateurs, on the other hand, conducted an
extensive campaign to educate county officials
about Amateur Radio.— Wayne Overbeck,
NENB

SECTION MANAGER ELECTION
NOTICE
To all ARRL members in the New Mexico,
Alabama, Western Massachusetts, Alaska,
Santa Barbara, Kansas, Tennessee, Michigan,
East Bay and Delaware Sections: You are
hereby solicited for nominating petitions pur-
suant to an election for Section Manager. In-
cumbents are listed on page 8 of this issue.
A petition, to be valid, 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 petition. it is advisable to 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 form is suggested:

(Place and date)

Field Services Manager, ARRL
225 Main St., Newington, CT 06111

We, the undersigned Full members of the
... ARRL Section of the . . . Division, hereby
nominate as candidate for Section
Manager for this Section for the next two-year
term of office

(Signature.,., Call ... City ... ZIP ...)

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class or
higher, and a Full member of the League for
a continuous term of at least two years im-
mediately preceding receipt of a petition for
nomination,

Petitions must be received at Headquarters
on or before 4 P.M, Eastern Local Time,
September 6, 1985,

Whenever more than one member i5
nominated in a single Section, ballots will be
mailed from Headquarters on or before Oc-
tober 1, 1985, Returns will be counted
MNovember 19, 1985. SMs elected as a result
of the above procedure will take office
January 1, 1986.

If only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term begin-
ning January I, 1986.

If no petitions are received for a Section
by the specified closing date, such Section will
be resolicited in January QST. An 8M elected
through the resolicitation will serve a term of
{8 months.

Vacancies In any SM office between elec-
tions are filled by appointment by the Field
Services Manager.

You are urged to take the initiative and file
a nominating petition immediately.
Richard K. Palm, KICE
Field Services Manager

SECTION MANAGER ELECTION
RESULTS

The following elections were conducted for
a two-vear term of office beginning July 1,
1985:

Balloting Results

[n the Nevada Section, Joseph D. Lambert,
WEIXD, received 119 votes; H. I, Silva,
K7HRW, received 111 votes; and Lawrence
E. Vosper, KB7VT, received 41 votes. Mr.
Lambert was declared elected. [n the
Northern New Jersey S3ection, Robert R.
Anderson, K2BJG, received 931 votes; and
Jack D. Wilk, N2DXP, received 163 votes.
Mr. Anderson was declared efected. In the
Utah Section, James R. Brown, NA7G, was
declared elected (K3FR withdrew his
candidacy after ballots were mailed out).
—Ariine Bender, WAIVMC G
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Moved and Seconded

MINUTES OF EXECUTIVE COMMITYER
No. 418

May 18, 1985
AGENDA

L. Approval of Minutes of March 23, 1985
meeting.

2. FCC Matters

2.1 Preliminary discussion of an ARRL role
in the call sign issuance process.

211 Remarks hy Ray Kowalski, Chief,
Spe(‘ml Services Division, Private Radio Bureau,
FOC, concerning the Bureaw’s views on the call sign
program

2.2 Discussion af Options Paper circuiated by
the Executive Vice President in reference to PR
Dacket 85-22, Repeater Coordination

2.3 ARRL position with respect to PR Docket
#5-105, Automatic Control of Amateur Stations
above 29.5 MHz

2t _Consideration of the recommendaiions of
the Commitiee on Biological Effects of RF Energy
Jor ARRL comments in the Further Notice of Pro-
pased Rulemaking, General Docket 79-144

2.5 ARRL position re General Docket 85-113,
to permit Land Mobile use of the 421-430 MHZ
hand in Delroit, Cleveland and Buffalo

2.6 Discussion of an ARRL position toward
additional privileges for the Novice Class license

2.7 ARRL pasition in reference in PR Docket
85-104, To permit telephony operation in the
FO75-7100 kHz band in the Caribbean

2.8 ARRL position toward the further rule-
making in General Dacket 84-902, aliernative fre-
quency proposals for the Los Angeles County
Sheriff

2.9 ARRL position re General Docket 85-129,
ﬁe!d disturbance sonsors in §,.6-10 MHzZ

3. Progress—report on ARRL Development
Program
i. IARU maiters

4.} TARU Proposal No. 182, concerning the
admission of the Association Gabonaise des Radio-
Amateurs into the Union

3. Local antenna/RFT matters

&, Report on plans for the {985 ARRL National
Convention

7. Recognition of new Life Members

&, Approval of Conventions

Y. Affitiation o Clubs

0. Report on Board action items

M. Confirmation of dates and places of meetings
Jfor the remainder of 1985

12, Other business

Pursuant to due notice, the Executive Commit-
tee of the American Radio Kelay League met at 8:30
AM. Eastern Daylight time, Saturday, May 18,
1985, at the Rochester Marriott/Thruway Hotel,
Rochester, New York, Present were President Laery
E, Price, W4RA, in the Chair; First Vice President
Leonard M. Nathanson, WERC: Executive Vice
President David Summer, K122, Directors Thomas
B. J. Atking, VE3CDM, Paul Graver, WOFIR,
William . Stevens, W6ZM, and Hugh A. Turnbull,
W3ABC. Also present for all or part of the meeting
were Secretary Perry Williams, WIUED; Directors
i.inda S. Ferdinand, N2YL, Tod Olson, KOTO, and
George S, Wilson, ill, W4OYI1, Vice Director
Stephen A. Mendelsohn, WA2DHF; and Counsel
Christopher D. Imlay, N3JAKD.

1} On motion of Mr. Atking, the Minutes of the
March 23, 19835 meeting were accepted as issued by
the Secretary.

2.1) Mr. Sumner presented an loterim Report,
Feasibility Study, ARRL Assistance o FCC in the
issuance of Callsigns,

2.1.1) At the invitation of the President, Mr.
Raymond Kowalski, Chief, Special Services Divi-
sion. Private Radio Burean, FC'C, joined the
meeting o discuss the callsign matter from the
Bureau’s perspective. He departed from the meeting
at %131 A.M. On motion of Mr. Stevens, the study
of ARRL callsign assistance to FOC was continued,
with a report to be made to the Board in July.
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2.2) A discussion of options for the ARRL
rclatlvc to PR Docket §5-22, Frequency Coordina-
tion of Repeaters, followed. The Bxecutive Com-
mittee expressed a preference for mandatory coor-
dination of repeaters; for open repeaters having
priority aver closed repeaters in the coordination
process; and for regional coordination in preference
to a national coordinator, whether it be an existing
national association or an umbrella organization
assembled for the purpose. There have been
assurances thar the ARRL reguest for extension of
time (until after the Board meeting) for comments
will be granted by ¥FCC, Whereupon, on motion of
Mr. Stevens, the staff was directed to continue
preparation of draft comments for consideration
by the full Board at the July 24 meeting following
the puidelines wstablished herein, The Executive
Committee was in recess from 10:30 to 10:37 A.M.

2.3) The Committee next considered the
League position with respect to PR Docket 85-108,
autematic contrel of amatenr transmissions above
29,5 MHz. On motion of Mr. Nathanson, staff was
insirucied to file comments reaffirming the League’s
uriginal proposal in RM-4879, emphasizing that it
was desirable for automatic control to be available
for third-party communications via digital modes
above 29,5 MHz without extending the same relief
{o simplex autopatches.

2.4) The Executive Committee reviewed a draft
document prepared by staff on recommendation of
the ARRL Committee on the Biological Eifects of
RE Energy. On motion of Mr. Stevens, it was voted
that the staff prepare comments in response to the
Further Notice of Proposed Rulemaking, General
Bocket 79-144, in accordance with the drafi com-
ments supporting the Amateur Radio exclusion
{rgncl RF exposure rules recently adopted by the

2.4.1) On motion of Mr. Nathanson, it was
turther ordered that the response being drafted by
the Bio Effects Committee, to the Milham article
in the British medical journal, The Laencet, be
reviewed by the Executive Conumnittee before its sub-
mission in the name of ARRL.

2.5) The Committee next focussed its attention
on General Docket 85-113, which propaoges to grant
primary status in 421 to 430 MH2z to land mohile
stations operating in Butfalo, NY, Cleveland, OH
and Detroit, MI, Though the Amateur Service is
secondary in this band, and amatenr operation
within 75 miles of (Canada is {0 be subject to prior
coordination, the Committee believes the proposal
is premature at best, since new blacks of trequen-
cies in the BOO-MHz range, recently made available
for land mobile in these cities, have not vet been
occupied. Accordingly, on motion of Mr. Stevens,
the stait was directed to file comments in opposi-
tion to CGeneral Procket 85-113.

2.6y Enhanced privileges for Novice Class
licensees—to make Amateur Radio attractive to
large numbers of prospective amateurs—was the
next topic, It was decided to recommensd expansion
of the existing 28-MHz Novice hand to permit
Maorse code, RTTY and data up to 1200 bauds in
28.1-28.3 MHz; Morse and single-sideband voice
in 28.3-28.5 MHz. (Vo make this Feasible and ac-
veptable, a plan would have to be developed to
teplace the existing worldwide network of 28-MHz
heacons between 28.2 and 28.3 MHz with a single-
frequency time-sharing network similar to the one
that is being operated successfuily on 14.1 MHz by
the Northern California PX Foundation.) The
League would propose to permit Novice use of all
voice and data modes inciuding Morse in the
220-225 MHz band with 23 watts output. Novices
would be permitted to use repeaters but not to be
control operators or sponsors of these devices, A
new addition would permit MNovice operation in
1246-1260 MHz with privileges like those suggested
for 220 MHz, except power would be limited to
5 watts output because of concerns about in-
esperienced persons’ inadvertent exposure to RE
energy at close range. The present rules limiting
operators of other license classes to Novice power
levels in the Novice bands wonld be deleted, to avaid
reducing the privileges of those operators already

licensed to operate in those bands. On motion of
Mr. Stevens, it was ordered that a mail vote of all
directors be conducted as soon as possible to
authorize a petition for ruiemaking to F¢C setting
all this in motion. The Committee was in recess for
lunch from 12:20 to 12:45 P.M,

2.7) On motion of Mr. Stevens, the ARRL will
file comments in support of the propaosal that U.S.
amateurs outside the 48 contiguous states (those in
the Caribbean) be permitted to use phone in
7075-7100 kHz, as is already possible in Alaska,
Hawali and the Pacifie territories (PR Docket
#5-104),

2.8) With respect to the Further Notice of Pro-
posed Rulemaking in General Docket 84-902, which
proposes alternative frequency reliet tor the Los
Angeles Country sheriff, the Committee, on mo-
tion af Mr. Turnbull, ordered the filing of com-
ments opposing any consideration of 220-225 MHz
as oue of the alternatives,

2.9 On motion of Mr. Turnbull, the Commit-
tee directed the filing of comments in Cieneral
Docket 83-129, a proposal io allow extremely low
power operation in 1.6-10 MHz of field disturbance
sensors on 2 non-interferense basis to existing ser-
vices. (While there appears to be little patential for
such devices to interfere with amateurs, the poten-
tial for disruption to a security device by a nearby
HF station should nat be overlogked by FCC or
their psers.)

3) ARRL Development Manager Bill Lazzara,
MN2CF, joined the meeting at 1:30, for a progress
report on the development program. Membership
campaigns, yorth programs, recruiting resuits and
tnembership projections were among the topics. Mr.
Lazzaro departed from the meeting at 2:19 P M.

4.1} On motion of Mr. Stevens, the Secretary
was directed to cast ARRL's vote in Favor of the
mlimission of the Association Gabonaise des Radio-
Amateurs as the Member Saciety for Gabon in the
laternational Amateur Radio Union,

At 2:40, the Committee was in recess until 4:45
P.M., to permit attendance at the ARRL Forum
of the ARRL Atlantic Division/New York State
Convention.

51 A report an local antenna/RFl matters was
presented by Counsel Imlay. There was als a brief
progress report on the ARRL request for a decree
of Federal preemption re amateur antenna struc-
tures, PRB1, on which action by FCC 15 expected
in the next few months.

&) Mr. Wilson, as host director, presented a
report on plans for the 1945 ARRIL Nationat Con-
:fution to be held in Lonisville, Kentucky, Octeber

1]

7y On motion of Mr. Nathaason, the names of
38 newly elected Lite Members were recognized, and
the Exccuuve Vice Preswlent was directed to List their
names in QST

&) On motion of Mr. Grauer, the Commitice
approved the helding of the following ARRL
COnventions;

West Virginia State July 6-7, 1983 YYeston

Cklahoma State Julv 26-28, 1985 Oklahoma
City

Northern Florida  August 3-4, 1985 Jacksonville

Section

Nebraska State Apeld 5-6, [9%6  Kearmey

Michigan State Apnd 11-12, 1986 Saginaw

Oklahoma State day 17-18, 1986 Wagoner
West Gulf Division September 1986  Austin, TX
[»akota Division September 19-21, Moorhead,
1986 N/ Fargn,
ND

%) On motion of Mr. Stevens, the affiliation of
the follawing clubs was approved (Category | uniess
otherwise noted): Avra Valley Repeater Association,
Marana, AZ; Bass Hill Repeater Group, Wilton,
MU, East Coast Amateur Television knc., Melrose,

{continued on page 69)



How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 8t., Homestead, FL 33031

FOUXX/Clipperton ’85—In Brief

The cover story for the July 1954 issue of our
journal concerned FOBAJ, the very first of
several DXpeditions to Clipperton, an island
in the East Pacific at 10°N lat, 109°W long
belonging to France, Now, 31 years later, we
find that the same burning desire to achieve
a particular goal was successfully assuaged in
April of this year by an international group
of superior operators who overcame the
disappointments of 1984 and trivmphed over
extraordinary hazards to provide the excite-
ment of the chase for hams worldwide.

While we await the ‘‘official story’’ (and
just as important for some of the faithful, the
“officiat cards!’"), we can briefly highlight the
six-plus days of operating, which netted near-
1y 31,000 contacts in 130 different DXCC en-
tities, 160-10 meters—with almost 100 satellite
contacts! (Enroute, maritime mobile contacts
accounted for an additional 4342 exchanges.)}
The cost of the operation was approximately
$60,000. However, the actual figure would
have been much higher but for the active
sponsorship of manufacturers and retailers,
and very strong primary support from the
Northern California DX Foundation
{NCDXF).

The problems unique to Clipperton have
changed very little from the early *50s. There’s
no harbor, but there ts a very wild surf. The
island is surrounded by coral reefs that can
slash a body to shreds. Man-eating sharks
abound, making it almost impossible to run
a boat up to the shore. Some interesting varia-
tions were noted, however. The 1954 report
warned of wild pigs with tusks that drive men
into the surf; while the 1985 expedition was
almost eaten alive by pumpkin-colored land
crabs and made no mention of the wild swine
{see WATNIN photo).

The initially planned XF4 [anding permis-
sion specified landing on San Benedicto Island
only {s0 as not to conflict with the planned
Mexican DX Club XF4 operation). This
proved to be an impossibility—it entailed
scaling a 200-ft, sheer cliff! For three days,
the ship sat offshore from Clipperton, waiting
for appropriate landing conditions. The ten-
sions were unbearable, but the size of the

The hit of the show at Fresno was WATNIN
with some real, /ive Clipperton denizens,

Clipperton Q50 Recap

160 80 40 20 15 10 OSCAR

CW 287 1225.2800 3895 2584 351 &
Phone 23 3094 2681 8558 4173 1208 90

sharks deterred a swimming assault on
Clipperton.

Random comments by WATNIN on behalf
of the group: **An annoying operating tactic
seems to have developed. Obviously the
pilenps were fierce. But, numerous would-be
contactees would give just two letters of the
suffix. This meant the operator had to
reaffirm who he was working, doubling the
time of the contact. Perfectly timed tail

endings were superb. And, of course, there
was nothing worse than a poorty timed one.
Although the group preference was for other
than working by call district, the QRM was
so fierce that occasionally this factic had to
be used.

“*On-the-air queries slowed down the rate
{When are you going to 1607). The booby
birds and frigate birds are not as nice as their
names, and their accuracy is formidable. The
[and crabs are cute, but are not edible
(although they tried to eat the operators!).
The heat was high, and so was the humidity.
Food was greal at the start, but in 3-4 days
the crew was down to a survival diet. Boat
food was excellent both ways. Being on the
isiand was akin to being in a time warp. The
expedition found just two types of flies, the
land crabs, frigate and booby birds, and one
roach—all without fear of man. The lagoon
was nearly dead, although there was some fish
in this seemingly closed system.

“A belicopter (from a fishing vessel}
landed, providing a few minutes of apprehen-
sion. Bt turned out that one of the "copter crew
was a ham, who brought down ice, cold beer
and vegetables, Take equipment that could
be considered expendable—water, salt and
spray are potent destructors of gear. There
were no medical emergencies, creept for the
intensity of the sun. We used no. 15
sunscreen; without it, an hour in the sun
would net almost second-degree burns.

“*The basic rigs were [COM 745s. Good
planning led to good packaging, right down
to verticals being marked for phone and CW
use, making it easy to unpack and set up
effectively once landfall was accomplished.
Operator styles preferred? Whoever wanted
to operate could operate; no preset scheduling
was followed.””

The first contact took place at 23097 April
1, and the group departed the island at 1310Z
April 13, 1985, The following W6BDN side
commentary seams particularly appropriate,

“While tuning the band l[ooking for
FOOXX, I came across a likely candidate
delivering the appropriate text, tone and
tempo. As [ waited for werification, the
operator yelped, “QRX, QRX, there’s a crab
crawling up my legs!”’ No further 1D re-
quired; that’s Clipperton!”’

Along with you, the reader, we await with
great anticipation the official results of
Clipperton 1985.

FIRST WAC

An interesting “extra’ to the Fresno DX Con-
vention this past April was 2 chat with W6TSQ.
I the course of conversation, your volumn
editor discovered that Sam earned the very firse
IARU-issued WAC award over a half-century
ago, as W2BOZ of the Bronx, New York in 1930.
This durable DXer has 345 total overall, with 288
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worked on 40 meters, 242 worked on 80, and
over 300 apiece an 15 and 20. Oh ves, all of this
has been accomplished with dipoles only!

Thanks to the research by N1CIX/IHIVRQ,
we glso discovered that prior to 1930 the WAC
award was issued by ARRL. The first ARRL-
ssued WAC award was awarded to Brandon
Wentworth, 601, at Stanford Llniversity,
California, in 1926.

Further details on WAC gualification are
available for an 5.a.5.e. from the ARRL Inter-
national Secretariat, Box AAA, Newington, CT
06111, USA. 1985 the 60th Anniversary Year
of the International Amateur Radio Union.

THE GRAY ZONE
Sienals on 75 meters at my QTH are oftimes on

At the Frasno DX Gonvention: WETSQ, holder
of the first WAC Award {as W2BOZ) issued
over a half-century ago. See text for additional
details. (W1YL photos)

WEAM a Silent Key

. Don Wallace, a ham whose career spanned
all that was and /s Amateur Badio, joined
the ranks of Silent Keys on May 25, 1985,
at the age ot 86. From hls 80C operating,
beginning in 1912, through his $2T and

- WEAM days, Don represented the epitome

. of the enthusiastic DXer, as refated in this
colzmn in August 1881, We’ll all miss
Dons positive thinking, his dynamic per
sonality and his CW expertise. The loss to
all of us is incalcutable,

the borderline between reality and lusion. (Is
this really the Gray Zone?) A commonly given
sipnal report is 56 and R3. With the uoise level
at 85 or worse, ‘‘readable with considerable dif-
ficulty’’ is a somewhat optimistic report.
Monetheless, contacts are made, reports ex-
changed, and QSL cards are sent and received,

[Inder these conditions, [ worked Larry,
FM5BH, in Martinique. The pileup wasn’t too
awful, and about every other word was actually
understandable. FM7 is the accustomed prefix,
but | was absofutely sure (well, almost absolutely
sure) that he signed FMS5, While listening to the
pileup and awaiting my opportunity, Larry con-
tacted several stations who were appreciably
closer and no doubt more favorably situated.
Several of these stations giving him 5% 9, Sx9
+ 20 dB, etc, reports addressed him as EM7BH.
Surely, they couid hear better than 1. Was it FM7
and not FM5Y Could § be wrong? [ listensd and
listened. By the time he weni QRT, I still wasn’t
100% sure.

Somehow, £ just couldn’t send a card to
WIHNK with a4 possibly erroneous call sign.
Checking the "84 Callbook (my latest), | saw
there was an FMT7BH. The first name was
Laurent. That could be Larry. Thers wete no

FM35s. Checking the various available QSL
iistings didn’t produce his call. Checking the
QRZ DX QSN reports yielded an FMSBH; good
omen. i then found a repeat listing. Okay.
Whoops, here’s an FM7BH??

Finally, | remembered reading something
dbout the new French call signs. Browsing
through my collection of ham literature, I found
it. Under the new system, the call is clearly FMS!
How did those others go wrong? | guess that’s
Gray Zone XXing.—Marty Levin, WSBDN

DX ADVISORY COMMITTEE

Who's who on the DXACT Here they are, by
ARRL Division:

Division Member
Atlantic N28S
Canada VE3IQA
Central NOMM
Dakota WASFU
Delta K508
Cireat Lakes K8DB
Hudson w2oM
Midwest WBSR
New England KIMM
MNorthwestern WITGN
Pacific K658]) (Chairman}
Roanoke WAFRU
Rocky Mountain  NORR
Southeastern W4vQ
Southwestern N6RJ
West Gulf K5DB
THE CIRCUIT

.} ¥S1UL: Sad news received from WARIYJY
that Bob, YSIUL, is now a Silent Key after a
short illness. Bob was an active DXer and presi-
dent of the ¥S DX Club. The club is taking
memerials to be donated in Bob’s name to the
local arphanage. Contributions go to the YS DX
Cliub, P.O. Box 05-43, San Salvador, El
Salvador.
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Troster's Tips for Easy Listening

" Be sure you can hear the DX station
¢ -before you start calling. Blind cafling
_-works once in & while, but mostly it just
‘creates QRM and advertises the iact that
" you are a'semi-id. Also, many ops are in.
- “there calling pecause they hear others
_ galling. What happens if the station comes_ -
- -back to you? You.can't hear him, and he is
- “standing by for you. Maybs you wi!! lugk -
© - out and work him. More Bkely, someone
“will come on and say he is calling you, and_
.. you will say something brilllant Hke “You ¢
weré 59, but sometne futned on an elec-
06 razorn, and now 1 can’t copy vout- -
- Parhaps it is all part of the DX game, but
wouldn't a good opetator really like in hear
. -the station he is working? And, wouldn't it
E _cause less grief and QRM for everyone if
.-station tuned in before you began calling"
More next month from WGISQ e

{71 CEBAA: Still haven't received your San Felix
card? Address vour comments to the Radio Club
of Chile, Box 700, Santiago de Chile, Chile,
{7] ON4NC: Christian notes that the May
**How’s" coverage of him showed his surname
in errot. It should read Nolf.

] H-R: W1ELR writes that it took him 28 years
to attain Honor Roll status with low power
(90-W input to a homebrew TX}). Over his
30-year interest period, he feels that the Hq.
Awards Committee and the DX Advisory Com-
mittee have conducted the DXCC in the fairest
manmner possible. CHff continues to find the chase
exciting and rewarding; good operating practice
and friendship by and for all—his concept of
DX. (This in response to W5DV's tongue-in-

cheek March comments in this column.)

[} 160; N1ACH reports a very good 160 season,
with 30 new ones worked since mid-December.
Craig has now achieved Top Band DXCC with
110/126.

1 75 Meters: Something to keep in mind for the
next time this band is open, says KDAJL, is
relatively recent news that IARU Region 1 has
enlarged the DX ‘*window’ to cover 3775-
3800 kHz. Bav)

QSL Corner

Administered By Joanna Hushin, KA1IFO

Here is some information for those of you who
would like to QSL direct to the station location
or to a QSL manager, It is passed along as we
receive it and, therefore, may not be accurate,
The call sign in parentheses is the QS manager.

CE3BYL (WOEFK)
CNSEL (W2PD)
CT2AK (W3IHNK)
CT2FH (W4FVD)
CX2CZ (CX25A)
EL2F3 (JF2QHC)
GBABRN (G3IWY)
HCLOT (W2KF)
HH2C'Q (WD4IKD
HIBA (W2KF)
HESISX (NJ5X)
HRSSB/2 (WHAMZE)
TWSAWD (WECNA)
J73RM (VEIDFD)
1871 (K4UEE)
ONTTN (KAIQM)

SWISY (SVISV)
TEIW (KESKK)
YV4DSE (KR2K)
YPIMGD (W2RQ)
VP2VAA (NP2AB)
YP2VEG (WBDVZ)
V2ACW (WB4OSN)
VIC (NSDDY)
ZCACT (GAMGO)
ZF2HI (R72E)
PVOZZ (PY5IW)
IBAFP (IKEDYD)
457NMR (KZ8Y)
SBALP (KA3IFIB)
SH3HM (VESV)
STSRY (E&FNU)

SWIEJ (WaWP)
SXSBD {DJGS])
TX2CR (ISALYN)

BPGIQ (WENCI)
SQTAZ (KZ8Y)
9Z4F (VETRW)

QSL Manager Volunteers

KA3DSW
WA2MBQ
EKAZLNN
AC2F
WAZYMX

Special Notes

Li KZ8Y is not manager for 457ZHR.
{J WIKDD is not manager for P42J.
11 SUIXJ is a pirate.

7] The new address for the Radio Amateur
Association of Greece is P.O. Box 3564, Athens
Central, Greece.

[J QSL Corner, June 1985 QST, page 35, con-
tains information and addresses for ARRL In-
coming Bureaus. QSL Corner, March 1985 QST,
page 61, contains information on the operation
of the ARRL Qutgoing Overseas Q3L Service.
For additional information on bureau operations
{Incoming and Quigoing), send an s.a.5.¢. to
ARRL QSL Bureau, 225 Main St., Newington,
CT 0611%,

Helpful Information

All QSLs for NG840, the official Los Angeles
Olympics station, have been mailed to those who
provided an s.a.8.¢e. or s.a.¢./IRC. Remaining
cards are enroute to bureaus. Logs are in the
possession of K6LAEB, Dick Mannheimer,
650 Westholme Ave., Los Angeles, CA 90024,
Dick also has a large supply of blank cards on
hand.

Please note that printer-damaged cards were
mailed inadvertently. Replacements can be ob-
tained by returning the faulty card or providing
call, time, date and band to K6LAE with an
s.a.6.¢. Please do not send to NGS4O, Mny
tnx,—NGELO ]
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fhe owest curve (optium tratfic frequency, or FOT). See April 1983 QST, page 63, January 1977 QST, page 58, September 1977 QST, page 35, and
January 1979 QST, page 11, tor a complete explanation. The horlzontal axis shows Coordinated Universal Time (UTC), the vertical axis, frequency in
MHz. Data are provided by the Institute tor Telecommunication Sciences, Boulder, Colorade. These predictions, for July 15 o August 15, 1985,

assume a sunspot number of 22, which corrasponds to a 2800-MHz solar flux of B0D..
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Administered by Don Search, W3AZD

DX Century Club Awards

The ARRL DXCC is awarded to amateurs who submii written confirmations for contacts with 100 or more countries on the otficial ARRL DXCC List.
You may also submit cards to endorse your award in 25-cauntry ingrements through 250, 10-country Increments through 200 and In 5-country increments
above 300. The totals shown below are exact credits given to DXGC members from April 1 through April 30, 1985. An s.a.5.¢ will bring you the rules
and application torms tor participation in the DXCC program.

New Members

Mixed :

LIKBAKI 01 HC2FNi106 JRIUNZI108 JAIVOTHIY SPTEWLM05 STSAYM19 W3FGSHM06 K5PG/108 KAMNGI185
DLEMAWH 0D ISLINA/206 JOTBMVI154 JHPEVLI0Y Y KBAHIMOD AD1S/KHSAD1 AA4HI303 KBEW/t00 WXBAS106
DLBHOM0S JM1SZSHM0Y JAZMNB/215 JAGHXVI108 XE1JGLMBT KA 1JKMA00 KALAXSHO NBIRP/109 NABLIMZS
EASCHT/18 JHIMFEN/108 JFRUQPI14 DESKE244 YUZ2ZZI10 KATPEMCS KC40P1209 WBZQK/A T Kyap/1o2
FGICBIFSI119 JHIOVYIHTO JIZUDKA06 OH3WW/259 TU3DXR19 N2WK/103 KEANGNE3 N7CFGHMO0 WRBITFJIMQB
HASHH/112 4H1GDBM09 JAJRANIZ288 OYBFRAMN 24 YU7B.JI242 KB3JM2D NAFKZNY 124 WTDKr09 WBSVLVI0T
HBICMMH 26

Radiotelephona

GPBIHM10 EATOTYM32 JAZMNB203 QKIWWI190 PYIWWI143 5T5RY/118 KIBEQ/207 KE45Q/M119 WBMLK/1S50
GX1AWI126 FGTCRIFSI16 JASRRN/211 OXIKMION PISESM10 EYSIKG00 KK3IWM30 N4FKZNN115 WABDLM/01
EABAENHGT 120GCH30 JAINDTNTT SE1AUWIT10 VEINUPH10 AK1L1251 WaUM2T2 WADGHNGE WRAITF.JI108
EASCHTIT13 ITAHLOMTT LU4DM106 PASDEYM 10 VEBVWI212 KB1AYH0O2 AA4HI219 WAIZAM03 KAPEDE102
EABDHENST? JOsBMYN18 QEIPWA30 PY3JC249 XE1JCLMB1 K2HMY/D1 KAKST/102

cw

DF4XG/108 G4LKM/109 JO1BMVN28 PY1QN/08 WIGNR/252 AAAL4110 N&iBP/102 WAYHGE 104 KLI9C100
DKTHPI13 HE9GM/202 JHBHSW/110 SMAMEP39 kB3O8 K4ZINA0O NQEUM00 WEIRT/108 KY9PI100
DLBMAWI0D I5UNAJ184 TYK3WW221 VE3MWX/187 N3AQCH1T1 WIHAEMGD WEBVH1d WEBUABHMM NIEJLI104
G3RDUM03 JHIOVYHTD PAIGKOMES JSIWVH8 Waum9g K&MBV100

RTTY

CEICEWNMD2 YUROHAD2 KT1NAD0 W1RAM00 W2JGRM03

160 Melers

KATPEH0S W20KMM101 WETOM0T WEILCHOT WHZVI100

SBDXCC

Y10V KO1R FOFHO K3TZV LUREKC LIK2GDZ WAaNUF NESR VESYA
NBBJO ZE40D KIFD (OESKE BPEOV KGIPG K1lU KEJUC QDRINW
W1GNRA KBBKW JAJFYC wal KCaYsm SP2ZFAP WHERJX RZ3DX WIVKQ
lUDBCN WOWAG ¥1J3AN UKZFAA WAFX KC8EUY

Endorsement

Mixed

ATIAD/204 JSIDWTI302 SMRKV/352 KA1KDI251 KI3LI254 WEB4CSK/260 KMBEBI316 KABCMRI168 KG9ZI213
[YK4DCI200 JEHTBSRI295 SPBAT/A32 KB1HY155 KO3NR22Y WB4KRH294 NQBUM KBBBSIIOT KOQSONTE
DKBAX/2BY JARLPA[31S Sy 1IWI2a5 'W1DGGI302 W3ACEI17 WI4EN31 WBALDI262 KBBLH/288 NYEJLI1B4
DLINPI154 JIZMBN/180 VERDPJI259 W1ENE/07 W3UJI309 W46t WHRLMD KCBMKI 146 NYOK/303
DLIMAE/295 JIBAFVIZ40 VE3IBHZ/A0T WIGDQI325 WARIL.DN76 KSEE!294 WOKFV/290 kvay/zaa NORFf301
DL8uUraR2 JALESR/250 VE3IDR309 WINH/265 AALAM/207 KEGKCR233 WENLGI302 NAATRIZTE WODHIRIT?
DLAGAUM 36 JARAUGHT VEZJGC/W4200 . W1QGZM183 KAUNWI2a0 KSRSG0T WEPN/340 NECQAS136 WHFRA21
DLYTIA00 JASNG297 VEIMYI302 WIPNR/295 K4IBP308 K5YY339 WBTCHI26 NaFULI125 WYHLY/347
EAIDBOI134 JHSFQO/282 VE4AS/I18 WIWEF/300 K4PRI288 KESAX/290 WBSDXU/325 IWBANM/251 WaAMYGIZs0
EABIR/188 KLTKJI252 VE4MT/153 WIXKI238 KAFTI265 KUSLIZS0 WEBSWKM/280 WHLKGH03 WINX/128
EL2AM/227 KE4AZIA00 YEBVWI220 WATNSJIZ66 K4TOU328 NSFWI318 KYRSM5S WABFCHIN35 WYOKLI2e0
FaGUBT KP4EQFI308 VETDX/07 KIHPVI130 KAZN/228 WBGCI344 WY ERIIZE WABIMO/215 WASBXBITS
F3ATI352 LARPF260 VETML274 K21BWr250 KB4HF/230 WHMGHI20a WX TI2T2 WRBKFGIZ76 WBIZNB/201
FERLY335 NL7Pf282 XETVICI249 KAZCFHI218 KC4ZHZE0 WHQDD/28Y WICUS/22T WEEBLFOI27TS KBAQEFI230
G3KDBAZ8 Q250208 YUZAKLI309 KB2HZAA00 KN4F1250 WBTZN/225 WTFPI315 WRBBRJX/304 HTL.M/280
G4GIR/280 CZAPPIa19 YU3LFIZED Ky2ylzan N4iB/291 WEWF/147 WIGURMA11 WBBWITI2D1 KCRDAIZZS
HBYAHL320 [Y3EM/283 YV5DFU327 KW2P{306 NF4A/325 WhyLlfaza WINCO332 AGRS/285 KERJLI154
HEINU/301 PY3ZE208 AXAU /290 K¥RD/135 NQ4T/ 61 WASIPS250 WIQN/194 ROAWKITIE RIGRENZSD
HK3YH/280 P 42D/280 474XWIT4 NZAXZI290 WANM/125 WBSMJ K200 WATCGHI232 Lawi3ng KKDCII03
HZ1ABI3 14 PPBYCI318 ARIUI0D WAZAQG/252 WANZR/200 WEBSPLD/26Y WBTCLUMRS KaJFI330 NEDJJI152
JQXIZI327 PYTZZI324 AE171259 WBZELV/207 WaPRX/295 KEOR248 KEBNAGL? Kaz0ia10 NOELI2H
1YWLI333 SMAJSFNM34 R1APIIGY AF3E/323 WARNP/310 KBLAAEG KBQXR/289 HAQEYXHTS WRCD/3a2
{7ZPBI344 SMECTHAZ0 RINLGH258 K3IBEQ30% WAWXZ/300 NEVRI319 KB2TTI292 KBOVE281 WADIDK/312
{KPAZG/229 SMBOVXIA33 K1VR/318 KA3DDTIZ61 W4YKHI322 NGSWr267 KABANCY201 KCBJH/244 WBBYJTHED
JATRLVIZ16 5ME@HEP/239 KA1AIZTR

Radiotelaphane

AZIADIR94 [1XAr285 SMECTQI304 KINLQ/252 i3LI282 KSGKOIEE WEKEVI131 KBALH/285 AGISIZES
CTRFHMS54 12ZADN/222 SMeHER 233 KATIONM24 K{(i3J/226 KERSG293 WBNGZ126 KCBMKI146 KSIWia03
PDFTQD/249 IKBAZG224 SVtlwi2ar N1AIS/T78 WIACEISS KCSZAIR05 WBORDI305 KYRY/285 KQJFI253
DKSBRHIINT JH1BSH295 YEMGKPrage NICWB/125 WB3GOPIN0 NSFW/303 WREBVIN/269 NEATR2YS KeJSKI126
DKBAX/254 JJ1DWTr263 VE3MVI302 W1ENE/283 AALAM/199 NISD/148 WIFP5 NEBGE225 KCoZZ128
PLYMAERTS JAZAPAILS VEYDX296 WI1PNRR29G K4PRI252 WHGGA44 WTGURIS0S NaBsh202 KLUSBIE10
DLBUL312 JAGNG/281 VETMLIZ64 WIVKQ311 K4TQI312 WHODD/ZOR W7LZGI59 WBANM/251 LT
EASTTIT JHEFQO/ 242 KEIVICI249 W1WS1225 KC4STIE0 WEYLR2Y WIPLK/167 WBGG/220 NSEJLI159
EA?ELI239 KL7KJr246 YCIBRY/50 WATNSJ/251 KG4Zi47250 WB5CBJI300 W7QN/154 WNBPCART WADH/325
EL2AM/22T NLT?PIZYY YS9HHM25 AC231199 KN4F/227 WDEJFMI231 WB7CLUI00 WABIMG{215 WROKLI290
B3DENST OE1PCIA06 YVBDFI1327 K21BWI235 KTaPfa01 KGEID300 WR7ZWCQE/248 WBBKFG/276 WOZGP/202
F8RLI335 DZ8EAI254 ZL1ARYI331 K2YIYInT? WAKHLIT4 K&RN/306 KACW/I310 WBBLFO/Z275 KETLM2TS
G4GIR/252 PREY(I315 ZP5MJOI246 KB2BCH TS WALIAXITTE K&TEH/MTT KN AS314 WBBWZT/1BR WHPTI304
G4HLS134 PY2OBII07 Z96JMi354 RV2YI288 WALTIWI123 KMBBA314 KEWQW/2R9 WDBNMVI259 WeuQDa2
HBSN301 FT3CMiR200 S84MFN87 W2YTOM00 WRB4AVQO/A5S NENA342 KBZTTI81 WODBNNBI134 WARGUDI250
HK3YH/262 PY3EM/Z77 AB1U/258 WA2AQG/208 WD4AIER202 NGEW/I233 KBBRS/04 WDBPUG/289 WOBAWLI294
MFNXI313. SMBVS/300

cw

DLYMAE264 JATUQP/280 JABESMA0S KTAPI211 KI3L260 WANIL00 NEVR/254 KTZR/204 KAZTTi204
DL9TJr228 JE1JRLIZ00 PAIDBGHS? K1TGM TS K4PRI157 KSEE/27T WBMND/{127 WYKZK/144 WARYTMNT75
EA8IRM32 JJIDWTI214 SMBUNX158 WIFZi3n2 KG4HN/49 NEFW/288 WB0B/203 KECWI3NS KIBILJ251
43KDB1271 JJBAFVI204 SMBCTCH268 WAOGINTS N&AVBHM3S WH0ODDI263 WHTGIE04 KBOXBI250 KIlwr298
G4GIR/208 JASESR/MGT VETDX207 K2ZHPVI125% W4AMPY {2568 KSEID56 WETVPITS KBBRBS22R WHPT{260
IK1CJUTIES JASAUGI251 ABTUMTH AF3E/152

160 Meters

HEYAMOI128 K1MM/E0 k2uun2s WeCDH127

5BRXCC Award
Effective July 1, 1985, the cost for the 5BDXCC plague will be $25. This reflects the increase in the price of recently ordered plagues.
Satellite DXCC

Contacts made via AMSAT-OSCAR 10 will be accepted for the Satellite DXCC Award. A racent change in DXGG rule 1t removes the requirement that
contacts be rnade through polar sun-synchronous satellites of altitudes less than 1500 milas. Credit is retroactive. The Sateliite DXCC certificate is a
non-endorsable, gne-time-only award. Appiicants must submit forms CD-164 and GD-253. Forms are avatlable trom ARRL Ha. for a business sized s.a
with 44 cents postage. e
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Correspondence

Conducted By Bruce Kampe, WA1TPOI|
Infarmation Services Assistant

All letiers will be considerad carefully. We reserve the right to shorten letters selected in order to have more members' views represented. The publishers
ot QST assume no responsibility for statements made hereln by cofraspondents.

THE TECH/GENERAL
LICENSE MANUAL

[J 1 have been teaching ham radio class for
14 vears; seven of those years have been here
at the local college. Over 700 hams have
graduated from my class. | have just reviewed
the Technical/General Class License Manual,
[ like it! It wifl be used for a textbook in my
class.—Wilse . Morgan, KL7CQ,
Anchorage, Alaska

(7 ¥ just purchased your new Technical/
General Class License Manual, T am sure with
its help I can upgrade shortly.

[f the final exam is anything like the ques-
tions in your manual, it should not be too
bad. I was looking for more details in
Chapters | through 9, but since 1 have other
technical books it should be no problem.
Your License Mariia! is an excellent prepara-
tion guide, Overall, you have done an ex-
cellent job.—Alex Hougasion, KAIHFO,
Neola, Pennsylvania

) Someone sure put a lot of work into the
Technician/General Class License Manual.
We Novices appreciate it.---Norm Barber,
KA7UIM, Sumner., Washingion

SPLATTER

[] Reading this section in April 1985 QST,
1 came to see the latter of Jefferey Breitner,
KASNCR, regarding the high power in use
by hams.

I would like to point out to Mr, Breitner,
that power in itself does rot cause splatier.
It is very easy to recognize and correct a splat-
tering transmitter, whether it has an amplifier
or not. You do this by checking an
oscilloscope as the microphone level is in-
creased. When vou start seeing flai-topping
in the oscilloscope signal, this is when splat-
tering begins. So, at this point, you lower the
mike gain one step, and you will still have
100-percent modulation without splattering.

1 have been a ham radio operator for 32
years with licenses from four countries: Cuba,
CM3MD; Nicaragua, YNIJMD; Brazil,
PY7JD; and the USA, PY7ID/W4 and
KB4GVB. [n all those vears I have learned
many good and bad things about transmit-
ting techniques. You can have a |-kW
amplifier and cause no splatter; on the other
hand, you can have a 100-W transmitter and
splatter all over the band.—Jose M, Delgado,
PY?ID/ WY, Higleah, Florida

{7 The letter from KABNCR (April issue) is
the latest in a long series of equatly ill-founded
proposals to punish transgressors by penaliz-
ing those who obey the rules. Any regulation
that limits power output will promptly be
flouted by the inveterate violators, and the
only ones affected will be the law abiding.

Has the FCC ban on 10-meter amplifiers
resulted in any marked reduction in their il-
legal use in the 27-MHz range? Of course not.
All it has done is to deprive amateurs of one
of their privileges. So it is with all such
misguided efforts.

As to his suggestion about the 3-500 Z's,
I should have thought that every amateur

knew that that ancient instrument of torture,
the dreaded Wouff Hong, is a far more
efficient instrument with which to administer
such punishment.—David Mann, K2AGZ,
Kinnelon, New Jersey

CW AT THE BOTTOM OF THE SEA

7] While standing watch on board a U.S.
nuclear submarine submerged in the Atlan-
tic last year, I had a unigue experience I
thought many readers might enjoy.

1 was “‘manning the phones,” or wearing
a sound-powered headset, in one of the com-
partments one night. While playing with the
push-to-talk button, I aoticed that the run-
ning machinery around me produced an audi-
ble hiss on the circuit. Out of boredom and
a longing for my radio many miles away, |
started depressing the button to send ““Morse
code’” with the hissing sound. I called “CQ
CQ CQ DE KR2K K™ several times, After the
last CQ I heard, much to my surprise and
pleasure, ‘ N
seems my friend Dave at the other end of the
submarine had heard my CQ and answered
for the first underwater phone circuit QSO.
It soon caught on and several other hams on
board started doing the same. Can | now start
working for my WAC award: “Worked
All Compartments’*?—MMI(ss} Robert
Vandevender fI, KR2K/1, Kittery, Maine

SHUTTLE AUDIO

I3 T just want to send a note in appreciation
of the WA3INAN Goddard ARC for their ef-
forts on the retransmission of the Space Shut-
tle audio for the April/May flight. Since it
appears that the news agencies do not feel the
Shuttle is worthy of their efforts, only with
the efforts of groups like the Goddard ARC
are people interested in NASA activities able
to **keep in touch’® with what is happening.
Listening to the transmissions, 1 felt as if
it was 196% again, and we were on our way
to the moon! A big, hearty thank you to
all involved!—Russell A. Grokett, Jr.,
WA4EFH, Orange Park, Florida

NEW (ST FORMAT

] I cannot tell you how happy I am with the
new format in the current issue of QST For
the first time in many vears, I enjoyed reading
the articles. That is not to say that I did not
enjoy reading previous material, but my abili-
ty to read the new type size and layout with
ease and little eye strain is the basis for my
comment.

Thanks again, and I am certain that my
thanks are shared by many other old-
timers.—W. 1), Rollick, W¢IGE, Sharpsburg,
Georgia

HAM SCOUTS

(.1 In July, the Boy Scouts of America will
hold a National Jamboree at Camp A, P.
Hill, ¥irginia. Ham radio will play a part in
that event. Activity with the Boy Scouts gives
us a perfect opportunity to sow seeds for
growth, 1 ask you to encourage all hams to

extend that exira personality in demonstra-
tion QS0s with the Scouts. Following the
Jamboree, sesk out local youth activities to
““show off’’ our interesting hobby, Many of
us began Amateur Radio because of Scouts.
The Scouts used to require Morse code pro-
ficiency for advancement! Now there are a
wide variety of *‘technical”’ challenges to
balance the outdoor program. To compete,
Amateur Radio needs to spark interest, which
only amateurs can supply. Let’s reach out.
Be interested and show an atiractive vitality
to encourage new growth.—Lary Eichel,
K2NA, Fairfax, Virginia

[Editer's note: Listen for K2BSA on all HF bands

between July 24 and 30th. A special QSL card will
be sent to afl stations submitting an s.a.s.e.)

STANDARD PHONETICS

[ With the exception of being told “‘vour
license has expired™ there are probably no
more devastating words for an active DXer
to receive than “‘Sorry, but you’re not in the
log!"" after seeking a QSL. This is especially
true when the contact represents one from the
““ten most needed”’ list.

Luckily, [’ve been spared this disappoint-
ment, thanks to the use of the standard
phonetics when giving my call sign. Thinking
back to the recent San Felix expedition, [
wonder how many amateurs might have
“outsmarted”” themseives by using words and
phrases that are so easily lost in translation.
While the use of standard phonetics was em-
phasized, and since the operators were very
lirnited in their understanding of English, 1 was
amazed to hear some of the phonetics that
were being used. One very common word used
by many stateside stations was “*Spain” for
the letter *S5.”" One of my Spanish speaking
friends alerted me of the fact that, to the Latin
American ear, **Spain” is quickly interpreted
as “Hspafia,”” and in the heat of a DX pile-up
or the quickness of a one-time shot from a long
list, the letter “*E’* goes into the logbook never
to be maiched when the QSL ¢ards are pre-
pared! I'm sure there are many other examples
like this. So, let me make the time-worn plea:
““Standard phonetics only!"" If the call hap-
pens to be XXXUSA, better to use “*Uniform,
Sierra, Alfa’ rather than **United States of
America,”” or it might end up as ““Hstados
Unidos de America.” EUA? “‘Sorry, but
you're not in the log!”"—Rilly N. Stokes,
KHMEW, Staunton, Virginig
%__!‘"-.dltors Note: Spanish phonetics are in the

eferences chapter of The ARRL Operating
Manual,}

PERSONAL REPLY

{1 Personal letters were written to five editors
of Amateur Radio publications as the expira-
tions were near, explaining why I would no?
renew my subscriptions. My reason was that
illegal incidental radiation has obliterated
the HF amateur bands. Not one word was
received from the editors—except a personal
letter from QST advising as to what steps are
to be taken. Only QST will be renewed.
------ Allen H. Johnston, W4FII, Myrtle Beach,
South Carolina BEE]
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Canadian NewsFronts

Conducted By Harry Maclean, VE3GRO
1683 Meridene Grascent Wast,
London, ON N5X 1G3, Tel. 519-433-1198

CRRL Officers and Directors

President: Thomas B. J. Atkins, VE3CDM

VE3GRO

Vice President and Secretary: Harry Maclean,

CRRL, Box 7009, Station E, London, ON N5Y 4J9, Tal. 518-451-3773
GRAL Outgoing QSL Bureay, Box 113, Rathesay, NB E0G 2W0

Henorary Vice President: Noet B, Eaton, VE3CJ Counsel: B, Robert Bengon, Q.C., VE2VYW

Directors: G. Andrew Mclellan, VE1ASJ
Albert G. Daemen, VE2IJ
Raymond W, Perrin, VE3FN
William A. Gillespie, VEGABC

William Kremer, VETCSD

On the Kruzenshtern

One year ago last month, Claude Brunet,
VE2ZZ, of Trois-Rivieres, Quebec, had an ex-
pertence he won't easily forget. The Tall Ships
were on their way to help Quebec celebrate
the 450th anniversary of the explorer Jacques
Cartier’s first visit to Canada. Somchow, a
Radio-Canada news team had wrangied an in-
vitation to go aboard the Soviet Tall Ship
Kruzenshrern. Now they were looking for a
radio amateur to provide a link between
themselves and their people back on shore.
Could Clande gather up his radio gear and
meet the Kruzenshrern off the Gaspe Penin-
sula, some 550 miles away? Tomorrow?
Claude said yes.

“The Kruzenshtérn turned out to be 375 feet
fong and 46 feet wide—definitely no small
ship. Originally named the Padue, it was built
by the Germans in 1926. After World War
IT, it was given ta the Soviets, who used it for
oceanographic work and, later, for training
sea cadets.

(ff the Claspe, despite strong winds and

Claude Brunet, VE2ZZ, aboard the Soviet ship
Kruzenshtern.

heavy seas, Claude managed to get his gear
aboard. He was allowed to set up his station
in an unused classroom just behind the cap-
tain's quarters. Ship’s power turned out to be
230 volts. Luckily, Claude had brought a con-
verter. Then came the problem of antennas.

Sulte 1600, 2020 Unlversity Ave.,
Montraal, PQ H3A 245

Somehow, they were strung among the four
masts, the rigging and the 36,600 square feet
of canvas that moved the ship along.
During the next six days, the Kruzenshiern
headed up the 5t. Lawrence River to Quebec
City. Claude operated 16 hours a day,
sometimes on 80 or 40 metres and sometimes
on 2 metres through Quebec’s extensive linked
repeater systern. DOC had given Claude
special permission to relay stories and news
reports written by Radio-Canada people on-
hoard ship for the Radio-Canada people back
on shore. The stories and reports were
recorded right off the amateur bands and
replaved on commercial broadcast stations
throughout Quebec. Of course, it was all
outstanding publicity for Amateur Radio.
What does Claude remember most about
his experience? The food on board the Soviet
ship. No caviar, and definitely no vodka to
wash things down, not even after a hard days’
operating. The Krugenshiern, with its
200 young sea cadets aboard, was a dry ship!

CRRL ELECTION NOTICE

Who decides what CRRL, the Canadian Radio
Relay League, Inc., will do or not do? You do.
As a Full member, vou choose the people that
represent you on the CRRL Board, the people who
will determine the direction that CRRL will take.

The CRRL Roard has seven members. Five
members, CRRL Regional Directors, are elected
on a geographic basis in even-numbered years.
The other two members, the CRRL President
and CRRL Vice President, are elected at large
in odd-numbered years.

This fall, CRRL members will choose & Presi-
dent and Vice President to represent their in-
terests on the CRRL Board for a two-vear term
that begins on Janunary 1, 1986, Under CRRL
By-laws, vandidates for CRRL President and
Vice President must {1} reside in Canada, (2)
have besn a member of the League for a con-
tinuous term of four vears before the date of
nomination, (3) have held a Canadian Advanced
Aunateur certificate throughout that time and (4}
be at least 21 years of age. Further information
can be found in the CRRL By-lLaws, available
on request.’

Nominating petitions, to be valid, must carry
the signatures of 10 or more Full Members of
the League residing in Canada. [t is advisable
to have more than 10 signatures. Photocopied
signatures are not acceptable. Signatures must
be on the petition.

‘Under ARRL By-laws, the CRRL President
automatically becomes the ARRL Canadian
Director and the CRRL Vice President auto-
matically becomes the ARBL Canadian
Vice Director. Thus, these elections also
determing who will represent CRRL members
on tha ARRL Board.
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Petition forms are available from the CRRL
Headauarters office in London, Ontario, but are
not required. The following form is suggested:

(Place and date)}

The Assistant Secretary, CRRL
Box 7009, Station E
London, ON N5Y 4J9

We, the undersigned Full members of CRRL,
the Canadian Radio Relay League, Inc., hereby
nominate L, . (name and call} as candidate for
CRRL ... {President or Vice President) for the
next two-year term of office,

(Signatures . .. Calls ... Addresses with postal
codes ...}

Nominations close at noon EDT August 20,
1985, Eligibility of candidates will be determined
shortly after that. 1f only one eligible candidate
s nominated for an office, that candidate will
be declared elected. If more than one eligible can-
didate is nominated for an office, a balfotted
clection will take place. On or before October
1, 1985, the CRRL Assistant Secretary will send
ballots to all those who were Full members of
CRRL on September 1, 1985, The ballots will
carry a copy of the CRRL By-laws that govern
the election and candidates’ statements, up to
250 words in length. Marked ballots will be ac-
cepted at the CRRL Headquarters office in
London, Ontarig, uatil noon EST November 20,
1985, and be counted shortly after that. Resuits
will be announced on WI1AW, through the
CRRL News bulletins and in OST.

The next two vears will be important for
CRRL. CRRL will need the best possible leader-
ship. You are urged to take the initiative and file
4 nominating petition immediately.

B. Raobert Benson, Q.C., VE2VW
CRRI. Counsel and Assistant Secretary

ONTARIO AMATEUR. SUED

In what is believed to be the First case ot its kind
in Canada, an amateur is being sued for allegedly
interfering with nonradio equipment. Jack
Ravenscroft, VE3SR, of Kanata, Ontario, was
served with a $35,000 suit aiter a neighbour com-
plained that Jack’s 20-metre transmissions
repeatedly turned on a microwave oven and
spoiled the sound from an electromc organ. Most
amateurs believe that if this were to happen to
them, they would be adequately protected by the
law. This view is naive., There is always the
possibility that an unsympathetic judge, un-
familiar with appropriate precedents or with
Amateur Radio, could rule againgt an amateur.
This would lead to costly appeals and an uncer-
tain outcome.

[t is verv important that Jack not lose this case.
A loss could open the way for others, anywhere
in Canada, to take similar action against
amatenrs. CRRL Counsel Bob Benson, Q.C.,
VE2VW, did supply legal background for the
case, and CRRL Ontario Director Ray Perrin,
VEIFN, did file an affidavit in Jack’s favour.
However, to ensure a win, what Jack really needs
is several thousand dollars to cover his legal
costs. Unfortunately, no Canadian amateur
organization, not even CRRL, is in a position
io cover these costs. But you can help. Thres
Ottawa amateurs headed by Ralph Cameron,
VE3BBM, have started a Jack Ravenscroft REF
Susceptibility Defence Fund, Please send your
donation to the fund in care of Ottawa Amateur
Radio Club, Box 8873, Ottawa, ON K1G 373,

DOC NEWS

1 DOC has informed CRRL of a new
reciprocal-operating agreement with 9Y,
Trinidad and Tobage. The agreement took effect
on April . ERE
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The International Amateur Radio Union — sinree 1925 the fadaration of nationzal Amateur Radio societies raprasenting the interasts of two-way Amateur Hadio communications.

YU4EZC,

YUGOSLAVIA

The Zenica Radio Club, P
YU4EZC, has some 800 ﬂ
members, 200 of whom are

active in the three areas
of HF/ VHF—direction
finding, microcomputers
and the construction of
amateur gear. The other
600 members are students
and SWLs.

In April, we visited their
new $40,000 clubhouse,
which had been open for
just a week prior to our
arrival, It was financed

Here’s the rest of the YU4EZG operating
position, with Zenica Radio Club Presi-
dent YU4VSB.

The operating position at YU4EZC,

with contributions from
the town, which supports
the club because of its

The clubhouse and integral

with 1ARLU Reglon 1 Chairman
PABLOU (seated) and YU7NQM, a
member of the Region 1 Executive
Committee, looking over his shoulder.

educational activities, and
through funds raised by
the club. The club earns
some income from giving
certain technical courses
for which fees are charged operating space, but also a
and earns other income by~ lounge, kitchen and dor-
having “some of ils Moy sheping e s
member_s act as consulta_nts with & commgnd?ng view

to various eiectror}lcs of the countryside.
enterprises in the area, The

clubhouse is to be used as

the headquarters for contest operation and fot experi-
ments in meteor scatter and moonbounce.

tower of YU4EZC. The
building was especially
designed far the club by a
local architect, and pro-
vidles not only radio

ASIA TELECOM "85

One of the things IARU tries to do is keep
1ARU visible at conferences and other inter-
national meetings where there may be in-
dividuals who make some of the decisions at
ITU conferences that affect us. Such a meeting
was ‘Asia Telecom '85. Held in Singapors
during May, this conference was a series of
forum discussions and equipment exhibitions
relating to various exotic methods of modern
communication. The [ARU exhibit at the Asia
Telecom was organized by David Rankin,
9VIRH, IARU Region 3 chairman, with con-
siderable help from Colin Richards, 9M2CR,
and members of the Singapore Amateur Radio
Transmitting Society. Hundreds of visitors had
an opportunity to watch an AMTOR setup in
operation, as 9VIITU had numerous QS0s
with Japan, Australia and Indonesia.

Among the many distinguish-
ed visitors to the 1ARU stand
at Asla Telecom '85 was ITU
Secretary General Richard E.
Butler, with whom we have
the most cordial relations.
(WT1RU photo}

KARL CELEBRATES ITS 30th

The 30th anniversary ceremony of the Korean
Amateur Radio League was held April 28 in
Seoul, with the attendance of several honored
guests including Director General Park and
Immediate Past Director General Lee of the

This is well-known DXer QH2NB, who is this
vear celebrating his 80th birthday. He is the
Grand Old Man of Finnish Amateur Radio,
having been on the air since 1922. The first
Finn to make DXCC and to be a member of
the DXCC Honor Roll, he served as president
of SAAL, the League of Radioc Amateurs in
Finland. Under his leadership, many new
achievements for Amateur Radio in Finland
were realized. in recognition of his long
service to Amateur Radic, in February of this
vear he was made Honorary President of
SRAL. Congratulations, OH2NB!

Korean Radio Regulatory Bureau and JARL
President Shozo Hara JAIAN. During the
ceremony, Director General Park presented
Mr. Hara with a letter of appreciation signed
by Minister Lee Ja-Hon of the Ministry of
Communications in recognition of “his
outstanding contribution to promoting
friendly relations hetween the Republic of
Korea and Japan through his efforts to ex-
pand radio contacts, exchange of visits, and
technical cooperation between radio amateurs
of the two countries,”

JATAN recelvas a letter of appreciation from
Director General Park of the Korean Radio

Regulatory Bureau. 9]
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On Line

Conducted By Stan Horzepa, WATLOU
75 Krager Dr., Wolcott, CT 06716
CompuServe 1D no. 70645,247

Software Previews

The quantity of software for Amateur Radio
applications continues to grow. Major soft-
ware products receive publicity in new-
product announcements and product reviews
in the various hani radio periodicals, so there
i5 no point in tetling you about Doctor X
here. Instead, i will preview four software
packages written by some ham radio en-
irepreneurs. Working out of their garages,
these hams cannot afford much advertising
and will not get much publicity, so this is their
day in the sun,

HAMCOM

HAMCOM is an IBM® PC CW and
RTTY program that sends and receives Morse
code at 1 to 100 WPM; Baudot at 60, 66,
75 and 100 WPM; and ASCII at any baud
rate, word length, parity and number of stop
bits. The program also provides code practice,

Split screens for transmit and received text,
in any user-selectable sutio, are provided
along with a reverse video status line. High-
capacity, type-ahead buffers are available,
and both received and transmitted text can be
sdaved to disk and/or printed. Files can be
transmitted from disk as well.

HAMCOM is available on diskette, and re-
yuires 4 radio modem and an [BM PC with
PC DOS 1.1, 64 kbytes of RAM, a serial port
and a double-sided disk drive. For more in-
formation, send an s,a.5.e. to Emile Alline,
NESS, 773 Rosa Ave,, Metairie, LA 70005,

RTTY/ASCH/CW Software Package

Use vour TRS-80% Model I, I or 4 to
transmit and receive Baudot, ASCII and
Morse code with this software package. This
machine-language program is compatible with
all popular radio modems, and operatss at
Baudot and ASCII data rates of 45.5, 50, 57,
74.2, 75, 100, 110, 134.5, 150, 300 and 600
hauds. Morse can be sent and received
hetween 5 and 125 WPM. Random code
practice is also available.

The program has many features, including
status line and split-screen display of transmit
and recetved text, A SELCALL monitor and
SELCALL WRU permits hands-off opera-
tion, The user may compose or insert text into
the transmit buffer while in the receive mode.

PX Extra

Jim Pearce, NBESY, has made his Commodore 64 Hamdisk available to readers of this
‘solumn; Hamdisk contains ham radie programs that Jim has either written or converted for
- tha G864, including Dupe, a high-speed contest duping-and-fogging program set; DXCC, a DX
- oalt sign and DXGCC awards-iracking program set; WAS, a five-band worked-all-states award
- program set; MINIMUF, a propagation-prediction program; and Contest Calendar, a perpetual

ham radlo contest catendar. To cbtain a copy of Hamdisk, send a blank disketle and a
" stamped, setf-addressed disk-maller to Jim at 4104 Eamnscliff Ave., Fair Qaks, CA 45628,

Documentation is included on the diskette.
Big Blue Software

-~ ~Four IBM PC programs are made available m this installment of PX,
.. ~Program nirmber 74 18 a Morse code practice program submitted by Emile Alline, NESS, It
.- refuires DOS 1.0, 84 khytes of RAM, BASICA and & disk drive.
“ " Program number 75 Is a Morse code receive-and-transmit program submitted by Nathan
- Janco, WSFUR, it requires B4 kbytes of RAM and a disk drive,
_ .. Program numbers 76 and 77 were submitted by Mike Donshoo, KB4DT. Number 76 is a
. logging program with data saved on disketie. Number 77 is a contest-logging program far

. ARBL Sweepstakes.

- - To obtaln_a listing of any PX program, send a business-size s.a.g.e. with 38 cents postage
-to ARRL, Dept. PX, 225 Main §1., Newington, CT 08111, Use & separate s.a.s.e. for each

. -program request and write the PX program number of the desired program at the 1ower left-

- -nand corner of the s.a.5.e. Please do not send cerraspondence other than PX requests to

Dept. PX.

A keyboard type-ahead buffer is independent
of the other transmit buffers. Three modes
of transmission are available: transmit as you
type, transmit a word after the spacebar is
pressed, and transmit a complete line after the
enter key is pressed.

The program is available on cassette
(requiring 32 kbytes of RAM and Level (I
BASIC) or diskette (requiring 48 kbytes of
RAM and a disk drive} from Clifton J.
Turner, Jr., WB3KCQ, 6319 Boeuf Trace,
Alexandria, LA 71301.

The Contester

The Contester turns a Commodore
64% computer into a CW contest machine.
This BASIC program logs and dupes each
contest QSO, and generates CW from the
computer keyboard wvia a one-tC, one-
transistor interface connected to a transmit-
ter. The Contester can log and dupe 3000
Q30s for contests in which you can work a
station once in a contest, or 1000 QSOs per
band (for as many as six bands) for contests
in which you can work the same station on
zach band. CW may be sent at 5 to 50 WPM.
Fifteen standard contest messages may be sent

via a single keystroke, and messages may be
programmed to suit each contest format.

I used the TRE-80 Model 100 version of
The Contester and can attest to its quality;
the quality of the Commodore 64 version is
probably similar. The program is available on
diskette and includes the schematic for the
interface. The interface is also available,
wired and tested or kitted. Send an s.a.s.e.
to Pete Smith, N4ZR, 2003 Sarazen PI.,
Reston, VA 22091, for more information.

Super Morse 64

Super Morse 64 is a four-part Commaodore
64 Morse code self-training course. Part 1 of
the program allows you to enter a character,
and the computer produces audible Morse.
Part 2 tests you by generating random five-
character groups. Part 3 provides an FCC-
type code examination. Part 4 allows you to
enter up to 400 characters that are transierred
into audible Morse by the computer. In each
part, the speed and pitch of the code genera-
tion is selectable. Super Morse 64 is available
on diskette. For more information, send an
5.2.8.2. to Fernando Ardavin, KA4RBY, 1254
Sweet Pine Dr., Norcross, GA 30093,

MORE HAM BOARDS

More and more Amateur Radio landline builetin
hoard systems {BBS) are coming on line every
month. Here are a few more that you can dial up.

The Amateur Radic Commodore Club
ARCC) Computer Newsietter BBS serves as the
house organ of the ARCC and is open for use
by all licensed hams using all types of computers.
[t operates 24 hours per day af 612-431-1149 (300
bauds, §-hit word length, 1 stop bit, no parity).
The BBS features a message base, three news
menus, private mail, feature articles and com-
puter programs for downloading. The system
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operator (SYSOP) is Carl Estey, WABCQG.

s Bald Hill Tech Control is dedicated to
Amateur Radio and computer enthusiasts, and
has an impressive list of message boards. The BBS
operates at 300 bauds and may be sccessed by
dialing $16-736-2208, 1800 to 0800 EST weekdays
and 24 hours per day on weekends. MNorm
Sternberg, W2JUP, is the Bald Hill SYSOP,

* 73 Magazine has a BBS on line that is
devoted to ham radio. It operates at 300 and 1204
bauds between 1700 and 0800 EST/EDST
weekdays and 24 hours per day on weekends,
The number to call is 603-924-9809,

LONG LIVE SINCLAIR!

The Sinclair Amatewr Radio Liser Croup
(SARUG?} is a British organization that acts as
a focal point for the exchange of information
concerning the use of the Sinclair line of com-
puters in Amateur Radio. SARUG publishes a
16-page newsletter, five fimes per year, that
contains Sinclair programs, clrcuits, ideas,
product reviews and news. An airmailed sam-
ple issue may be obtained by sending $2 or
6 [IRCs to SARUG coordinator Paul Newman,
G4INP, 3 Red House La., Leiston, Suffolk
P16 412, UK. Het |



The World Above 50 MHz

Conducted By Bill Tynan, W3X0

Send reports fo P.O. Box 117, Burtonsville, MD 208686,
ar call 301-384-6736 to record |ata-breaking information.

A New Tool for VHFers

Wouldn’t it be wonderful to have ready ac-
cess 1o up-to-the-minute news on schedules,
new grid sguares on the band and planned con-
test operations without having to wait for
thagazine columns or newsletters to arrive in
the mail? The mechanism to provide such a
capability is available right now, and it’s called
packet radio, Yes, 1 know what many may be
thinking. Packet is just another form of RTTY
that computer buffs are playing with. That's
what I thought until I borrowed a TNC and
checked into one of the local bulletin boards.
The information that flowed onto my com-
puter screen gave me all kinds of ideas as to
the potential of this mode. I won’t attempt
ta delve into the technical details of packet
radio here. The 1985 ARRL Handbook for
the Radio Amateur contains a good descrip-
tion of haw the system works. What 1 will do
is try to illustrate how VHFers may be able
to use this new mode as a tool to help ae-
complish what we like doing most: working
weak-signial DX on the bands above 50 MHz.
HF DX enthusiasts will find these concepts
equally useful to their favorite pursuit.
While bulletin boards are filled mainly with
items of interest principally to packeteers and
computer “hackers,” there is no limit to the
Linds of information they cau contain, as fong
as it meets the usual standards for Amaeur
Radio communication content in terms of
pecuniary interest, etc., We must be ever
watchtul of what we put on the air, no maiter
what mode of transmission is being emploved.
Maost packet operation is currently a local
proposition, using 2-meter FM with 145.01
being the most commeon frequency employed
at present, One of the things packet does best,
however, is provide an automatic means to
pass data from one station to the next for as
far as the chain of stations extends. It's called

“*digipeating.”” Sounds fike the early days of
Amateur Radio and the basis for the founding
of the American Radio Relay League!

Even today, in these relatively early days of
the mode, & message can be put into a packet
station in the Washington area and, within
hours, appear on a computer screen in Boston.
When planned intercity, high-baud-rate net-
works go into operation, a far greater volume
of data will be able to be refayed muoch more
rapidly than at present. Then, there is PAC-
SAT, the orbiting mailbox now being built
by AMSAT for expected launch sometime in
1987, When that bird goes into orbit, it will
provide the capability to relay huge quantities
of data to any suitably equipped amateur sta-
tion in the world. Even without these future
facilities, packet data can be {and is being)
exchanged over great distances on the HF
bands, aithough at the relatively slow rate of
300 bauds. Current practice on 2 metets is 1o
use a baud rate of 1200.

A popular HF band for packet operators
is 30 meters. Its propagation characteristics,
most of the day, make it an ideal part of the
spectrum for tying together relatively widely
scattered points. Once the data arrives in each
area, whether by way of a VHF relay net-
work, satellite or HF, it can be put on local
bulletin boards. This capabitity provides
rapid, wide access to a vast amount of infor-
mation. Many bulletin boards, in addition to
being able to be read by any suitably equipped
amateur station, provide the means for
anyone fo insert messages. Thus, the
capability aiready exists for VHFers to post
information of particular interest to others
with simular interests.

How does one go about taking advantage
of this potentially valuable new tool? First,
pick up some ot the fundamentals of packet

radio from the ARRL Hondbook. The
League publication Gateway is a fine source
of information on current packet activities.
The first piece of equipment needed to get go-
ing is a computer or terminal. The next is a
terminal node controller, or TNC, The TNC
connects betweern the computer or terminal
and the radio equipment. it handles all of the
protocol, or **handshaking’ between the
computer and the radio, as well as that used
to establish and maintain contact between
stations.

Several TNCs are currently available. One
is offered, in kit form, by the Tucson
Amateur Packet Radio Corporation (TAPR),
a nonprofit group. TAPR has recently an-
nounced a new version, the TNC 2. [t's more
compact and less expensive than their initial
effort, the TNC 1. Heath has also come out
with a kit based on the TAPR TNC 1. AEA
and Kantronics have built and tested units
similar to the TNC 1. A somewhat different
approach is taken by GLB, which markets a
TNC that depends to a great extent on soft-
ware in the associated computer rather than
employing firmware built into the TNC.

These technicalities aside, the message |
would like to get across is the uses to which
we VHFers can put packet radio, But, in ad-
dition to being a useful tool, packet radio can
be fun ag well. The basic mode may also prove
useful for meteor scatter, as large amounts
of information can be exchanged during a
meteor burst. During the Perseids last
summer, W30TC and WHRPK completed a
6-meter meteor-scatter contact between
Maryland and lowa, demonstrating the
potential of packet in this application.

¥ am sure active VHFers will find many uses
for this new, useful and exciting mode of
amateur communication,

ON THE BANDS

6 and 2 Meters—Lt shouldn't seem like much by
the time you read this, but the big news as these
lines are being written is the aurora of April 20,
The event was very widespread and reportedly
affected all bands through 70 cm. N4MM in
Boyce, VA, 30 miles west of the DC area, turns
in a lst of fifteen 6-meter contacts, including
four new grid squares and fourteen 2-meter
Q80s, which netted seven new grids. The log
turned in by K2QR is quite illustrative of the
extent of the opening, Dick worked a total of
thirty-five 2-meter stations and heard a like
number. To the east, his best DX was VEIUT
in FN63, and to the west, WBOMSV in EN50 and
AAYD in ENS2. Most signals ran above 57A. A
[14-meter QSO was almost made with this con-
ductor, but signals in both directions were too
weak to be certain of reports and grids. Resuits
between us were a little better on 2 meters,
however.

Aurora was a little new to KD9JQ Buffalo
Ridge, I1., near Chicago. Chuck has been at that
QTH since August 1984, having previously been
KATIXS Phoenix, This aurora session enabled
him to add two states, bringing his 2-meter total
0 29, He also upped his grid-sijuare roster to 106.

After first noticing the buzz signals at 2115Z,
Chuck went on to work 51 stations in 19 states
and 32 grid squares. T the east, his best DX was
W3IHQT/1 in FN34, to the south, WA4LIT in
EMG64; and to the west, N@LL in EM#9, Another
good contact was KAHWG in FM18. Heard, but
not worked, was WEKJY in Colorado. E3SW,
Muskogee, OK, was also in on this ong. Sam lists
20 stations worked on 2 meters, with the best DX
being K2LWR FN@2 and WERTZ in DM79. He
says most stations, including the latter, peaked
up beween 40 and 45 degrees, but that WD4DGF
peaked for a time at 60 degrees. K53SW’s 2-meter
grid-square total now stands at 152,

WASDBY writes from Fort Worth that the Efa
Aquarids shower lived up to the predictions of
WOIP, mentioned in this column in April and
May. Gerald says the shower peaked at his loca-
tion at 15307 May 5. This was somewhat later
than pegged by W9IP, who, incidentally, agrees.
Mike believes that the ecliptic longitude published
for the shower is somewhat in error. He now
places the peak between 0000Z and 0900Z
May 5, when the radiant was not visible here in
North America. It may have produced some super
results for Europeans, however. Word trom that
part of the world would make interesting reading.
WOIP runs a strip-chart recorder connected to an

FM broadcast receiver tuned to 90.5 MHz, and
can get a pretty good idea of the progress and in-
tensity of meteor showers. WASDBY says that,
at the shower’s best, California and Arizona sta-
tions were thick with signals running 89 and over
on bursts lasting 5-10 seconds every other minute.
There were so many stations calling that it was
difficult to pick anvone oui. The only station he
worked was K6PVS. With so many active 6s and
7s attending the West Coast VHF Conference that
weekend, it 15 difficult to imagine what it would
have been like on a normal weekend! WASDBY
further notes that evervthing heard lay along an
east-west path. Gerald also concurs with W9IP’s
prediction that the ionization would be at a quite
high altitude. _This fact is supported by the
presence of stations from the Los Angeles area,
a distance of ahout 1200 miles. WOIP/2 reports
making four contacts during the shower:
WASRSUX in EM70, KBONM in EN5S, K5SW in
EM25 and K5YY in EM35,

in é6-meter news, WASIYX, San Antonio,
noted 4s and 3s on—what appeared to be F2
backscatter—during the afternoon of April 3.
Later, between 2200 and 2217, Pat heard the
HC2FG beacon. The thing that makes this par-
ticularly interesting is that it occurred 27 days after
the South American F2 opening of March 7. Pat
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2-Meter Standings

Far WAS holdars, Iisting is WAS number, call, state, cal) areas worked and grids worked, For others, call, state, LL.S_ states worked, call areas worked and arids worked. Call
dreas ate the 10 U.S, call areas plus KH6 and KL7, plus each VE and XE call areas plus DXCG coundries not located within the continental limits ot the U.5., Canads or Mexico..
(zrids are those Maicenhead designators worked since the VUCC Award was instituted, January 1983, In order to make the standings 2 trus reflaction of stations currantty active
on 2 meters, those not reporting activity within the past two years have been dropped. They will be reinstated upon written presantation of continuing activity. WAS holders
are listed in any case. Compiled May 15, 1885, Deadline for next update is November 1, 1985, '

WAS Holders 61 KOALL® ND 19 — w32z MD 35 12 100 N7BHC* T 2 & —
 KPMQS™ ia 62 Kaxy* W29 — WRB3LJK MD 35 11 45 NTEW D 13 6=
2 KEOM* Ak 83 KIFO* T 18 o8 WACLQ PA 35 10 = WATERY AZ 12 8 —
% NAJA® MO e o 64 WADFK* VA e WAIDMF MD 32 11 34 KBEUR OH 41 11 —
4 KOHME* iL - 65 WDSCRK* oK - W3oTC MD 29 3 — KRWKZ Ml a8 14 —
5 KIWHS* ME  ~ — 66 WBBPAT* OH 39 — W3LNA PA 20 8 43 KBAZB OH 39 10 —
B WALMVI* A e e 67 KxgO GO 30 103 w3y PA 28 11 — WYEKi8 OH 38 8 —
7 KEJLY 68 WIHAH"! MT 35 43 WASDGF™ TN 49 26 145 WB2DIN/8 Wy 36 13 —
& WASDOTt B9 K7ROT EG* KY 41 13 — K.Jas Ml 34 10 —
§ et B S S R S E
BCA —_ # -
11 WesD* — 4GS0 GA 39 11 ~ WaB0Z IL 47 21 -~
12 WeRAY" - . . 44— WASDKH KY 3¢ 11 — =
13 K5GW Ko il s KAGAW NC 38 12 — el by -
14 WBSLUA* - . 4 WAHHK TN 38 9 — . 2 158
i e Mo mBRm NS NS ic Weee K Ein
. - * - 5 SEP
16 wavpr - KIPKE BT 25 13 — ACPZ 8C ar 11 19 NOKG i 41 11130
17 WBSLET - N1AIS MA 34 12 Wlss GA 37 28— N35Q L 40 10124
e L3 ¥ — « —_— -
W k4PKV* W AM ur S 15 K4KAE SC 26 13 KoSM L 3
13 WeRWH® = K1VM{ oT 31 12 - ws4F GA 36 11 85 KD I 23 — 106
Eo = WAGXT MaA 30 11~ \m%wc ua 3; 13: NSCUE IN 27 10 28
22 WBBVEN" - KAibHO MA 38 1f 3 WBARNEC TN 31 1] a3 Wevey W% 2 e
22 RK5FF* _ wWA1LOU CF 235 11 — WBANXY KY 31 8§ —
R4 WSFF- - KAIBRD Gr 24 1= N4VG ™ 3 8- NOEMS . NE 4811
2w w  Wmba ST E BT wwme  bbnosTwo WMo 85 45
. oty YIF : U iy
2 WBIOMN® K208+t N Q- NI4Z FL 21 8 — el N oo
8 maExw Waoagr Ny 4 23 = A Gh 1 9% e MN 43 11 &
5 . K20R" NY 46 28 66 . : : WERDGF NE 43 1
3;? 5‘21‘9%1,: WAZPYY" NY 40 13 — KBWE" Qi 47 21130 KFoM* K& 42 10 141
Sn WATRJU KETAB* NJ 89 - 117 ‘gﬁmgﬁ"ﬁ oK B WABSR MO 41 9 —
33 VE7BOH*t W2RS NJ 57 13— WSRO HS &7 10 — KCRQR NE 40 11 23
34 WAPO W2BLV NJ ar 12 . WERAP 14 39 10
35 WA3VSJ® 3 W20RI HY 37 10 — WEAGO OK 45 11 — KATLM MO 3B 10 97
52 WAGLPNKLIe R S = W2CRS NY 37 8 — wisUwB- TX 44 16 — KMA MO 38 10 70
37 WBevse* RE - WEZCUT HJ 313 — WS5HN T 4212 - Weew CO 38 9 -
3B NTNW- WA — — VS NY 38 12— WASDBY™ TX 4011 — WEFY MO 3B — -
B B Cc BER O WEHS B R Eim M, @EEC
:[11 “;ygﬁ‘;’ﬁ» ﬁ{ . WAZFGK Nl 35 11 — MRS Dk a8 9109 WARNJF K& 34 11 50
47 WauN© —— 2GK NY 34 11 91 WB3JAR B47 10 — WORWGC A 34 8-
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also notes a particularly good tropo session to
Florida, Georgia and Alabama Aptil 4, involving
tJHF TV Channels up to 34 and 2 meters. He was
particularly astonished to get a2 good signal from
Channel 22 in Savannah. WASIYX didn’t spend
all of his time watching the tube, however. He
also took a break to work an Alabama station
un 2 meters to up his state total to 27.
Six-meter E, is beginning to do its thing just
as this is being written in mid-May, WD4FAB
in the Orlando area reports a very good open-
ing to the s, 2s, 35 and 8s Monday evening, May
6. From the other side of the country, K6JZK
in Orange Countty says the same gvening pro-
duced a two-hour opening to the upper North-
west, beginning about (2307 May 7. Among
Dufty's contacts was his first RTTY exchange
on this band, « teleprinter Q50 with WB7AJP.
Bd Rodrigues, NP4GD, writes that he and
KP4ECR will be aiming attended heacon
transmissions Northeast this summer on 54,109,
$44.190 and 432.105 MHz. Hours of operation
are 1800-0200Z Monday through Friday and
1100-0200Z weekends, All transmitters run
substantial power and should be sufficient to be
heard if openings to KP4 occur. The beacons can
be broken to establish contact. In case that

doesn’t work, Ed’'s phone pumbers are
B00-768-5842 (home} and 783-2625 {(work).

The Higher Bands—N3FL reports that a 23-cm
beacon has been put on the air in the
Baltimore/Washington area (FM19). Fred says
that the beacon signs K3IVO and is on 1296.073
MHz. It puts out 1 W to 2 2-dBi horizontal anten-
na, and was built jointly by him and W3IP. Those
hearing the beacon are urged to send reports to
N3IFL or W3IP. QSLs will be sent in response.

WBSITT says that 70-cm operators along the
Culf Coast have recently been experiencing QRM
from sumething they have dubbed *‘the cricket.”
The source of this signal, which is often noted
on 432.1, is a French-built radiclocation system
now is use in offshore oil exploration. Chris
urges anyone having problems with interference
from transmissions of this pature to contact
Steve Giomez, KESQ, at 409-835-4132 after 1700
Central Time. Et might also be good to drop a
note to League Headquarters,

Among the problems facing builders of multi-
Yagi arrays are phasing lines and power dividers.
Particularly on bands above 230 MHz, they must
be very accurately made and employ low-loss
cable and high-quality connectors. The new 9913

cable is recommended for phasing lines, but
finding connectors for it can be difficult.
WAGMGZ operates a service under the name of
“*Z Comm,”” which supplies phasing lines using
9913 along with crimped-on Type N connectors
as well as power dividers of various types. For
information, contact Chuck Smallhouse,
803 Mora Dr., Los Altos, CA 94022, or call
415-948-1778 after 1700 Pacific Time,
KUYH says, in a recent issue of his 432 and
Above EME News that he has devised a way to
have 70-cm and 23-cm feeds in the same dish and
still be able to rotate the 70-cm feed. Al found
that the feeds can be offset considerably from
the center of focus without materially affecting
gain. According to information he found in one
reference, the 70-cm feed can be offset by up to
6 feet before more than 1 dB of gain degrada-
tion results. He ended up with his W2IMU
¢ircular-feed horn for 23 cm otfset slightly to
ahove center, and the rotator and feed assembly
for 70 cm a few inches below it. The result was
that the boresipht for the 23-cm gystem is
1.5 degrees helow center and that for 70 cm is
6 degrees above. These errors are easily compen-
sated for by appropriately adjusting the dish’s
elevation for operation on the two bands. 5+



Washington Mailbox

Conducted By Katherine Hevener, WBBTDA
information Services Assistant, ARBL

The Ins and Outs of the Volunteer Examiner Program

This is a test. For the next 60 seconds, this
column will test your knowledge of the VEC
System. So grab a pencil and an 807. Seat
vourself comfortably in your ham shack, and
let’s get going.

For each statement below, write T if the
statement is generally true, or F if it is
generaily false.

1) Examiners are required to publicly
announce only examination sessions in which
they plan to adminisier elements 1(B}, 1(C),
3, 4(A) and 4(B) to five or more candidates.

2) An amateur Extra would be dis-
qualified from administering tests to students
in an Amateur Radio course he or she teaches
on an uncompensated basis.

3) Elements 2, 3, 4(A) and 4(B) must be
designed by accradited Advanced and Extra
Class volunteer examiners, or be obtained
from the VEC.

4} To design a written test means to select
the specific questions from the guestion lists
for a particular exam.

5} Elements 1(B) and 1(C) must be
prepared by Advanced and Extra Class VEs,
respectively, or obtained from the VEC,

6) Candidates for Elements 1(A), 1(B) or
1(C) are required to demonstrate their ability
only to receive the international Morse code.

7) VEs may require candidates to
demonstrate their ability to copy the
international Morse code by using the
traditional one-minute solid copy or modern
comprehension test format.

8) Blind applicants may demonstrate their
ability to receive the international Morse code
by copying the information in Braille and then
communicating it to the examiner(s).

% Candidates for the General class [icense

who do not hold a valid ticket must only pass

Elements 1{B} and 3.

10y Candidates for the Advanced class
license who hold a Certificate of Successful
Completion for Elements 1(B) and 3 must be
tested only on Element 4{A).

I1) Applicants pass the Technician/
Genetal and Advanced class examinations by
correctly answering 37 of the 50 questions on
the tests. Extra Class applicants must
correctly answer 30 of the 40 questions on
their exams.

12) The passing score for a compre-
hension-type code test is 70 percent or better.

13) Candidates must wait 30 days before
being reexamined for any code or written
Elements failed.

Answers

i) False. Volunteer examiners are required
to publicize examination sessions for these
Flements regardless of the number of can-
didates being served (97.26]a)). The FCC has,
however, proposed in PR Docket 85-21 to
amend this section to only require public an-
nouncement for examination sessions ¢on-
sisting of the above-mentioned elements for
five or more candidates. VECs are no longer
required to give a 30-day notification of up-

coming test sessions to the FCC Field Opera-
tions Bureau.

2) False. However, to avoid any ap-
pearance of a conflict of interest, it is recom-
mended that he/she open the test session to
individuals who have not participated in the
class. On the other hand, ‘‘Any person who
owns a significant interest in, or is an
employee of, any company or other entity
which is engaged in the manufacture or
distribution of equipment used in connection
with amateur radio transmissions, or in the
preparation or distribution of any publication
used in preparation for obtaining amateur sta-
tion operator licenses, is ineligible to be a
volunteer examiner for purposes of ad-
ministering an amateur radio operator ex-
amination. However, a person who does not
normally communicate with that part of an
entity engaged in the manufacture or distribu-
tion of such equipment, or in the preparation
or distribution of any publication used in
preparation for obtaining amateur operator
licenses, is eligible to be a volunteer
examiner” {97.31[b]).

3) False. Element 2 must be designed by
the volunteer examiner administering this test.
However, Elements 3, 4{A) and 4(B) must be
designed by the VEC until January 1, 1987.
At that time, the VEs may legally design tests
for these elements (97.27[c]) and [d]).

4) True (97.27[d]).

5) False. Section 97.27(b) indicates that
Elements 1(B) and 1(C) must be prepared by
VEs who hold the Amateur Extra Class
license. These VEs may elect to obtain the
examinations from the VEC.

6) True. While Section 97.27(b) indicates

that candidates must demonstrate their ability
to send and receive the International Morse
code, the Commission, in a public notice
dated August 22, 1977, stated that their
experience was that the receiving test alone
is adequate proof of both sending and re-
ceiving ability,
" 7} True. The Commission gives VEs the
latitude to formulate the telegraphy examina-
tions {PR Docket §3-27 and “Instructions to
the VEC™).

8) True. According to Section 97.27,
“Special procedures may be employed in
cases of physical disability.”” In fact, VEs
must make a specific effort to accommodate
handicapped candidates. For instance, gues-
tions that will not adversely atfect handi-
capped candidates® test performance (e.g.,
guestions involving diagrams may be a poor
choice for blind candidates) must be selected.
Persons with a hearing impairment may use
a vibrating surface or a flashing light for the
telegraphy examination. If hand coordination
is difficult for writing purposes, the can-
didates may dictate their answers to one of
the VEs to write down. VEs méay read the
guestions to print-handicapped applicants,

9 False. To fulfill the General class
lcensing requirements, every candidate must
compiete Elements 1{B), 2 and 3 (¥7.23).

However, candidates who hold a Novice or
Technician class license need only be tested
on those elements required for the General
class license that have not yet been passed
(97.25]al).

10) False. The Certificate of Successful
Completion of an Examination can be used
as exam credit only for the telegraphy
elements. Candidates must wait for their
license to be issued or be reexamined on all
written Elements not required for the class of
license they currently hold (97.25fb]).

11} True (97.29[bD).

12} False. Section 97.29(c) indicates that
candidates are required to prove only their
ability to receive the code at a prescribed rate
of speed. Thus, the criteria for passing the
comprehension-type code exams may vary
among VECs. The ARRL VEC’s standard for
passing is 70% or better.

13} True (97.26[h]}. The Commission has,
however, proposed in PR Docket 85-21 to
eliminate this requirement,

[Note: Questions appearing in this column are
tygical of those frequently asked of the FCG and
other agencias. Answers, prepared at ARRL Hg.,
have bean reviewed by the FGC’s Personal Radio
Branch for agreement with current FCG interpre-
tations and policy. Numbers in parentheses refor
to specific sections of the FCC rules,]  §8%7)

3

Strays

CW MAGAZINE AVAILABLE

J Are you a CW enthusiast? Then Morsum
Magnificai may be for you. This quarterly Dutch
magazine is dedicated to all aspects of Morse
telegraphy. More information on the magazine
and its international (English) edition may be ob-
tained by writing to M. Hellemons, PAOBEN,
Holleweg 187, 4623XD, Bergen op Zoom, The
Netherlands.

Congratulations to Leray May, WSHN (left), of
Dallas, Texas, on receiving an ARRL 60-year
membership plague. West Gulf Division Direc-
tor Ray Wangler, W5SEDZ, visited Leroy's shack
to make the presentation.

July 1985 63



The New Frontier

Conducted By Bob Atking, KATGT
103 Division Ave., Millington, NJ 07946

Sky-Noise Temperature

In previous ¢columns, 1 have discussed the fact
that the atmosphere (particularly the water
vapor and oxygen components) absorbs
microwave energy, leading to attenuation of
signals, This absorption also leads to another
phenomenon—varying sky noise due to
reradiation of microwave energy by oxygen
and water vapor.

Fig. 1 shows the variation in sky-noise
femperature due to atmospheric absorption
as a function of frequency for a number of
different antenna-elevation angles. The lower
the angle of elevation, the more atmosphere
the antenna will see and the greater the
amount of noise that will be received. The
effect of sky noise is to reduce effective
receiver sensitivity, especially where satellite
or EME operation is concerned, since un-
wanted sky noise is added to the wanted
signals received by the antenna. The con-
tribution of sky noise to overall receiver
sensitivity may be caiculated using the
standard receiver sensitivity formula (see,
for example, The 983 ARRL Handbook,
p. 23-11), where sky noise is one of the factors
(along with galactic noise, sun noise) siunmed
to obtain the effective antenna temperature.

10-GHz NEWS

Dennis Lusis, W1LJ, of ARRL Hg., has been
doing quite a bit of experimentation along the
Cannecticut shoreline on 10-GHz wide-band
FM. He recently devised a simple method of
feeding a 25-in-diameter aluminum **snow-sled
sgucer’’ for use as a high-gain antenna. The feed
consists of a soup can, a few small pieces of
aluminum tubing and an inexpensive, surplus
10-dB X-band horn. Gain is estimated at 30dB,
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frequency and antanna elevation angla.

with a total cost of $12 (including the soup,
which happened to be clam chowder!). An added
benefit of the feed system is that it can be
instantly disassembled by loosening three wing
nuts, and folded up for simple transport top,
mountaintops via backpack, Details of the
antenna/feed system will be teatured in the up-
coming ARRL UHF/Microwave Book.

WILJ also notes some interesting 10-GHz
propagation. White optimizing his dish feed, he
noticed that a vertical beam heuding of 3-10
degrees above the other station provided approxi-
tately 5 dB over the direct path. Thinking the
cause was a skewed anienna pattern, Dennis

removed the dish feed and noticed the same
phenomenon while using only the 10-dB horn.
The path between W1LJ and Jon, WBIDNL,
of the ARRL Lab, was approximately | mile
over flat, unobstructed terrain, with the ambient
temperature around 80 degrees. Strong air-
convection currents could be seen rising up from
the ground underneath the path. Following the
dish alighment, WBIDNL turned his antenna
completely around, toward a mountain approxi-
mately [ mile away. The two stations were able
to make a reflection-scatter (JSO, with signails
running from 0 to 20 dB over the noise. Equip-
ment on both ends were | 5-mW Gunoplexers,
running 75-kHz-deviation M with 30-MHz IFs.
Dennis and Jon will be more than glad to sei up
skeds with other Northeast 10-GHz WBFM
gperators.

On a final note, WILJY should have his X-band
heacon operating by the time of this printing.
The beacon consists of a Mitsubishi DRO
running 20 mW out to a 12-dB slotied-waveguide
antenpa. It will run tone-modulated WBFM,
emitting a steady tone for 10 seconds and then
iD. The keving circuit is a novel one designed
hv Jon, KE3Z, also of the ARRL Lab. Initially,
the heacon will be installed in Newington, at
approximately 1200-ft elevation, until 2 better
site is found. Please send reception reports to
WILT. '

CORRESPONDENCE

[n the 50 or so New Frontier columns [ have
edited, a wide range of microwave topics have
been discussed. Even so, | am sure there are
subjects that vou, the reader, would like to see
covered that have not yet appeared. If so, please
drop me a line with your suggestions, and I"ll
do my best to include them in future columns.
Any outside input is most welcome. LS o

FM/RPT

Conducted By Stan Horzepa, WA1ILOU
75 Kreger Dr., Wolcott, C1 06716
GompuSearve 1D no. 70645247

Mail Call

A lot of mail gets delivered here in downtown
Wolcott, and a lot of that mail is the result
of this column. Most of the FM/RPT mail
1y supportive, although not necessarily in total
agreement with the views expressed here, The
following is a sample of what the mail has
wrought recently.

VE/RPT

[ must admit that [ never cease to be
astonished over the numbers of repeaters in
Canada,. 1t seems to be a status symbol for
individuals or ¢lubs to own a repeater. Ac-
cording to DOC, there are 331 licensed
amateur repeaters in Canada (and certainly
some unlicensed ones installed at individual
amateur residences . .. using the amateur’s
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call sign). This works out to be one repeater
for every 43 (or fewer) amateurs. In the
Mational Capital Region alone, there are
twelve 2-meter repeaters, and four of these
operate autopatches. The use of repeaters
varies from hardly ever to a low percentage
of use, when averaged over the day.

While the numbers of new repeaters in
areas already full of repeaters has perhaps
reached a peak, we see a new problem on the
horizon: private simplex autopatch base sta-
tions. Some of those who intend to install
such systems have applied to the (St.
Lawrence Valley Repeater) Council, but 1 ex-
pect that only those who intend to install their
system on a high location will apply., Un-
doubtedly, there will be, before too long, a

proliferation of simplex systems installed in
the homes of individual amnateurs, 5o that they
can use their telephones from anywhere
within a local coverage area ... I think we
should discourage this activity, at least in
areas where there are already ample autopatch
repeaters. On the other hand, since simplex
frequencies are also under-used, if simplex
users are prepared to share, we could put a
whole lot of them on one simplex channel,
each with its own access code.—John S.
Belrose, VE2CV, St lawrence Valley
Repeater Council

Highlights of the Dayton Frequency
Caordinators’ Council

No straw vote was taken, but the tenor of



discussion seemed to greatly favor a con-
federation of area coordinators over the idea
of a national coordinator. ARRL support of
such a confederation was thought to be a very
good idea, but suggestions of ARRL involve-
ment, beyond supporting such an organiza-
tion, were greeted with strong and general
disapproval,

A committee was organized to investigate
and report on the proper organization of a
national database and the hardware necessary
to support it. The database will be com-
prehensive enough to provide both support
fo the area frequency coordinators and a full,
up-to-date base for the annual ARRL
Repeater Directory. Coordination of the com-
mittee will be handled by WB4VVA.

ARRL has agreed . . . to fund and publish
a newsletter (for coordinators).—John L.
Hackman, WB4VVA, Michigan Area Re-
peater Council

Get Down

After reading vour May '85 celumn (220
and 430} . . . how well I know what you mean.

I just moved to northeastern Alabama from
Miami. There were no 2-meter pairs (15-kHz
system) open anywhere in south Florida. 220
(and) 440 were getting a nice population,
finally! 1o my new area, 2-meter activity is
good, with some 220 and 440 in the larger
cities (Huntaville, Atlanta, Chattanooga). As
an alternative to going up in frequency, *“try
down.”” Recently, several of us have been us-
ing 6-meter FM simplex with good results,
and ’'m thinking of building a repeater. 220
and 440 don’t propagate well in mountain
areas.—Mark Cobbeldick, KB4CVN

Let Your Fingers ...

I use the title page of my ARRL Repeater
Directory to record information I use 4 lot,
but don’t want to memorize:

* the speed dialing codes on our repeater,
especially the codes for police, sheriff and
state patrol

e the frequencies of repeaters in towns I get
to a lot

* police/fire phone numbers of nearby
towns

e call [etters and names of hams [ don’t
meet frequently enough to remember.

I malke this all neat and transfer the infor-
mation info new editions by typing on self-
adhesive labels that are left over from my
computer operations.—Dick Eilers, K8JLK

REPEATER LOG

According to reports received in April, repeaters
were involved in the following public-service
events: 5 weather emergencies, 2 medical
cinergencies, 8 vehicular emergencies, 3 fire
emergencies, | search and rescue, (8 public safety
events, and 23 drills and alerts.

The following repeaters were involved (fol-
lowed by the number of events): WALEDC i,
KI1FFK 2, KG10O 1, WAIGTT 1, WAIQMI 1,
WALZWP 2, K4HY 1, K4ILW [, WB4LUDS 11,
WDGAWP 4, W6IBT 1, WB6QHB I, WoRHC
1, WAGBZTT 3, KEDDG &, WBRGDY 1,
WBRIEL 6, WEVTD & NODGQ 1, NB9P
1, WOTTT 1, WAAFYA 2, WDOHWT |,
WATA L. L-Ei ]

In Training

Conducted By -lohn Foss, W7KQW
Training Manager, ARRL

WHERE HAVE ALL THE
NOVICES GONE?

More than half the Novices neither upgrade nor
renew their licenses. Unfortunately, no one
knows how many never get on the air—even
once. The number must be substantial, however,
if the correspondence we receive at your League
Headquarters is any indication. These hams have
spent enough time and have worked hard enough
to pass their license examinations. Then, they
drop Amateur Radio completely, probably
within the first year after they receive the Novice.
license. Why?

Three reasons are often cited: (1) They can’t
afford the equipment; (2) they become bored
with CW; (3) the Novice bands are so crowded
they can’t make a contact. Are these the real
reasons so many Novices guit? We think not.

The real reason, perhaps, is that they can’t
find an Elmer. (it might be more accurate to say
that no Elmer has found them.) Most people are
a bit shy and somewhat reluctant to do
something they don't feel comfortable doing.
A newly licensed Novice seldom, if ever, feels
comfortable the first time he/she sits down at
A key, flips on the transceiver and puts a signal
on the air. s the rig tuned properiy? Is the an-
tenna the right length? Can I really send well
enough to make a contact? (It is a bit embar-
rassing to become so disconcerted at the prospect
of your first contact that vou forget your own
callh)

The bottom line is that most newly licensed
hams need someone sitting heside them through
their first few contacts—if for no other reason
than to reassure them that they are doing
everything correctly, and that they have not made
4 tuning error that will destroy the transceiver
ot hurn down the house (ridiculous as these
possibilities might be)! If you consider this a bit

of an exaggeration, you may have forgotten your
worst fears during yvour own first contact,

Adfter the first few contacts, the Elmer won’t
be needed every day—or even every week. But
he/she should be available, for a few months at
least, in case the new ham has & guestion or a
problem. Also, the Elmer is often needed to en-
courage the new Novice to upgrade to Techni-
clan or General. Few Novices remain interested
in ham radio more than a vear or so unless they
can use a mode other than CW, (Even oniy a
small minority of Extra Class hams confine
themselves wholly to CW.)

1f this diagnosis is valid, two courses of treat-
ment lie open. First, the ¢iub or instructor might
assign an Elmer to each graduating Novice (after
obtaining the Elmer's permission, of course).
Second, if the FCC permitted some additional
Novice privileges such as digital communications,
the urge to get on the air might be sufficient to
overcome the obstacles. Third, the instruction
program might concentrate on bringing the new
licensees to the Technician or General levels,
where many modes of operation are permitted
now,

Both approaches, we think, are valid. Those
having the Elmer will not be nearly so frightened
about the prospect of their first contact, Those
with a Technician or higher license can use a
hand-held rig and a repeater, with far less con-
cern about doing things right than usually applies
to a CW contact.

The problem of “expensive’’ equipment is, for
some new hams (expecially teenagers and senior
citizens), all too real. The obvious solution is the
availability of a club station, which such licensees
may use until they acquire enough money to buy
their own equipment. Normally, the only cost,
under those circumstances, is the club dues. Most
new hams can afford that. Simply providing

aceess to a club station—if only for an hour or
two per week—is sufficient to keep them
enthusiastic about ham radio. This is especially
so if an Elmer is present af the station while they
are operating—a good idea under any
circumstances.

Many clubs are now providing access to a sta-
tion; many more would be able to do so with
just a bit of effort. Permanent locations for a
club station nearly always are available, rent free
or nearly so. City halls, fire stations, civil-defense
centers, libraries and Red Cross buildings all have
been used successfully for this purpose.

Admittedly, sometimes it is difficult to obtain
enough experienced hams to serve as Elmers for
newly licensed Novices. But it need take cnly an
hour or so per week of the Elmer’s time, and
aniv for three or four weeks. After that, it
shouldn’t require more than an hour or two per
month, After six months, an hour or two per
vear is usually enough,

Few hams arve really so busy that they can't
Elmer one Noviee or Technician. (The estimated
time required is a total of 20 hours wver the
course of 4 year. That averages out o less than
half an hour per week. Technicians usually re-
quire even less time.)

Clubs having problems finding enough Elmers
might promise each Elmer who accepts that
he/she won’t be asked again for five vears.
MNevertheless, soon after beginning such a
program, your club probably will have maore
volunteers for Elmering than it has new hams
to Elmer—even considering that the number of
new hams almost certainly will increase
significantly under the new Volunteer Examiner
program, Many hams find Elmering {0 be so
much fun that they do it year after vear. ‘There’s
every chance that at least half of your club’s
Elmers will do the same! e
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YL News and Views

Conducted By Jean Peacor, K1lJV
Country Club Dr,, Meonson, MA 01057

Life Begins at Forty

‘Three years ago, when Carol Lee was 40, she
earped her Novice call, KAZPQG. Her in-
terest in radio had been kindled earlier in the
vear by her father, Marvin Lee, who
originally held a calt in 1918 (2BMZ). Various
reasons kept him inactive for the next 60
vears, but at the age of 83 he successfully
passed the General ¢xam and is now
KA20AU. Carol was a resident of central
New Jersey while studying for her license, and
was fortunate in having two Elmers, W2SJU
and K2YJE, as well as other members of the
Metuchen Radio Club to provide help and
encouragement.

Carol wmet Dave Metzger, WG4T, on
40-meter CW. A romance developed and
resulted in her moving to Kents Store,
Virginia, where she became an official XYL
in January 1984, Dave and Carol took their
vows at the Richmond Frosifest, with the
Reverend Norman Preston, K4PRQ,
presiding,.

Some Unusua!l Activities

After upgrading to General class with its
attendant phone privileges, Carol became in-
trigued with the possibility of combining
Amateur Radio with another love—bicycling.
Carol covers between 25 and 40 miles on a
tvpical bike ride, and does this several times
a week,

After experimenting with vartous equip-
ment, she arrived at her present setup: an
1C-2AT coupled with a tiny MFJ linear
amplifier. The latter is powered by a separate
battery pack about the saine size as the 2AT.
She uses an ICOM speaker/mike, which sits
in a holding rack on the handiebars when not
in use. The antenna, mounted on the rear rack
of the bike, completes the station. Using this
setup, Carol easily works through repeater
stations located over S0-plus miles away.
Extra batteries are always carried in case of
need.

Earlier this year, Carol, vut “*doing her
thing,”” was accidentally discovered by a
roving photographer while enroute to
Fredericksburg to visit a ham friend (a
sé-mile, S-hour trip). This resulted in 2 fine
newspaper article entitled “The Talk of the
Road.” She had talked with, but never met,
Frank Brooks, W4UMC, in Fredericksburg,

Building a sec-
tional, guyed tower
was a new ex-
perience for both
Dave and Carol.
Before the project

. began, they decided
it would be a team
~ effort. It was logical
that Carol would be
the climber becanse
she has done tree
work and has no
prablem with
heights. Dave is less
interested in heights,
and his superior

Carol, RAZPQG, ready to go to work (left)
and with gquy wires at 125 teet. (phofos
courtesy KB4JNI)

so she ventured forth via bicycle/mobile,
keeping in radio contact with him for direc-
tions along the way.

An Ambitious Tower Project

Carol and Dave have recently com-
pleted the first feg of a challenging tower
project. The tower has been completed at 150
feet, and a 10-foot mast and first antenna
{a 28-foot KLM for 2-meter sideband) have
been installed, This will be followed soon
by a 22-foot Cue Dee for 2-meter FM and
two inverted Vs for HF. What makes this
special? Carol is the one who does the
¢limbing.

arin  strength was
better suited to puil
all the 40-pound sec-
tions up to Carol. In
general, Carol
reports, all went
well, She did run in-
to a spnag at 40 fect,
while still learning
1o maneuver the T-
bolts of the gin pole
around the diagonal
bars of the tower.
Another problem
occurred at 30 feet
as she tried to con-
nect  the unco-
operative ninth sec-
tion. in both cases,
Dave reluctant-
Iy scaled the tower and fent a helping hand.

Carol celebrated the tower’s completion by
giving it a guod test. She climbed the tower,
set the mobile 5/8-wave mag mount on top
of the post, connected her 2-AT and joyfully
brought up repeater stations for miles around.

Carol has been a hicycle enthusiast for
several years, but prior to her life beginning
at 40, I doubt that her wildest dreams would
have pictured her bicyele/mobile, much less
erecting a 150-foot tower. Carol is presently
waiting for a new call, as she recently up-
graded to Advanced. You'll be hearing her
ot HF CW ag well as VHF FM and SSB as
she nses all those new antennas.

A YL MARCO POLO—WTQYA

Florence Majerns, W7QYA, of Lewiston,
nontana, is not just well traveled—she isa YL
Marco Polo. Flo has flown around the world,
visiting most countries in Europe, the Middle
Hast, North Africa and Asia, as well as Australia,
Mew Zealand and ceania. She has traveled
throughout South America by plane, bus and
train. $he’s journeved across the Sahara and the
jungles of Africa, and has visited Mexico several
times. in the course of her travels, Flo found that
the magical words Amateur Radie opened the
doors to gzood friendships and better under-
standing in just about every country she has
visited.

66 4171 £

DXing, per se, is not necessarily Flo’s main in-
terest in Amateur Radio. Making friends is—
whether it be with someone in the next county,
the next state or in another country. She has made
many good friends since first becoming licensed
in 1950, and has visited with many of them.

fn 1972, Flo visited the USSR and enjoyed
meeting and visiting with Alec, UA3BW, with
whom she had had many QSOs. She also met
feelix, UA3BK, at that time. Her latest journey,
to the USSR and China last fall, provided the
opportunity for a friendship reunion with Felix.

While in Moscow, Flo and her roommate for
the trip, Eve, accepted an invitation from Felix
to spend an evening with him and his family at

his home. Felix speaks English very well, and the
other family members were eager to practice
theirs. The delicious dinner and stimulating con-
versation, the reunion of friends and the warmth
of- the hospitality extended made it 2 most
memorable evening. ‘

Flo and her OM, Mel, were living in Juneau,
Alaska, when she first got interested in Amateur
Radio and became licensed. She earned her BExtra
Class in 1968, Her extensive travels also include
most of the United States. Flo has a private
pilot’s license and has flown over most states
west of the Mississippi River. And, she's done
considerable backpacking into remote a
MNowhere seems too far for her to go! 4




Coming Conventions

DAKOTA DIVISION CONVENTION

July 5-7, Rapid City, South Dakota

The Sith Anniversary of the Black Hills ARC will
be celebrated at the Dakota Division Convention, be-
ing held at the Howard Johnson’s Motor Laodge, [0,
Exit 59. Hours: Saturday, 8 AM, to 5 P.M, Ban-
guet at 7 P.M.; Sunday, starting at 8:30 A.M. with
a breakfast/brunch, exhibits open at 9:30 A.M.
Registration on Friday from 4 P.M. to 7:30 P.M,,
gs'ollsowcd by a social hour. Admission at the door
$7.50,

Flea market, forums, women’s activities and fun
for everyone, Q5L display board. VE exams start
at 1 P.M. on Saturday. Walk-ins on a space-available
basis. Motels and camping in the area. Talk-in on
34/94 and intormation on the S Bvening Net
3870 kHz

For further information, write to CGiene Bauer,
KX#), 713 Blaine Ave., Rapid City, SD 37701, tel.
603-343-5165.

WEST VIRGINIA STATE CONVENTION
July 6-7, Jackson’s Mill

The 27th Annual West Virginia State ARRL Con-
vention will be held at the Jackson's Mill 4-H Camp
near Weston. This convention features net meatings,
DX forum, ARES/RACES meetings, technical
forums, MARS meetings, amateur gear aucton, flea
market, and much more.. For those wheo
preregistered, VE exams will be given at 8 AM.
Saturday.

Registration and lodging information: WV State
Amateur Radio Conngil, 103 Cleveland Ave,, Nitro,
WV 25143,

Camping information: Chuck McClain, K8UQY,
Rie. 4, Box 161, Grafton, WV 26354,

Talk-in on 144.79/145.39,

INDIANA STATE CONVENTION
July 13-14, Indianapolis

The 1985 Indiana State Convention/[ndianapolis
Hamfest will be held at the Marion Fairgrounds at
southeast intersection of 1-74 and 465. Flea market
setup 8 AM. Saturday, close at 5 P.M. Commer-
cial vendors’ setup 10 A.M., open to § P.M. Gates
apen 6 AM. Sunday, Commercial Bldg., 8 A.M.
Free camper facilities and hookup available on the
arounds. Motels close by, Security provided both
nights. Technical forums and banguet, Professional
faod services on the grounds, Gate ticket of $5 alvo
entitles vou to free parking, For further information,
contact Indianapolis Hamfest, P.O. Box 11776, In-
dianapolis, IN 46201,

JOWA STATE CONYENTION
July 20-21, Des Moines

The Des Moines Radio Amateur Association will
sponsor the [owa State Convention /Electronic Fair
at the Airport Hilton Tnn. This event will be a
showcease for the Jatest in satellite television, com-
puters, Amateur Radio and electronics. Featured
will be 50 booths crammed with high technology,
Admission fee, 82; 53 for flea-market parking. Ban-
quet Saturday evening, $15 per person, The Featured
banquet speaker will be former FCC Commissioner
Mick Johnson, NOEAJ, host of New Tech Times
on pnblic television and professor at the Universi-
ty of lowa. Technical seminars will be held both
days featuring excellent programs for computer and
satellite enthusiasts, Amateur Radio operators and
spouses. Additional details available from the Des
Moines Radio Amateur Association, P.O. Box 8§,
{Jes Moines, 1A 50303,

OKLAHOMA STATE CONVENTION
July 26-28, Oklahoma City

Hear ve, hear yel Due to circumstances within our
control, our 12th (can ya believe it?} Annual Ham
Holiday and ARRL State Convention will uafold
at the comfartable Lincaln Plaza, again including
the now-famous Hospitality room under the acgis

- 'tJuiy 5-7mi)akota i)msmn. Rnpid Cily, SD
July 6-T—eorgia State, Aflanta
July 13-14—Indians Siate, Indinnapolis
7 July 19-21—Towa State, Des Moines
"- Tuly 26-28—Oklahoma State, Oklahoma City

August 2~4—R0¢k) Mountain bwislon. Jackson
wY

August 3-4ﬂNorth Florida Section, dacksonville
TAugust 9-11-Southwestern Division, Long Beach,
O CA
August 25—Ilinois State, Sf. Charles

" September 6-8—Melbourne, FL

September W-Midvéesl Division, Omabka, NE

-September 6-8--West Gulf Divislon, San Angelo,
m T

September 2122~ Virginta Stat® Virginia Beach

- Beplember F1-28—CRRL, Loudon, Untanio, - .-

Comadg

ARRE NATIONAL CONYENTIONS
October 4-6, 1985—1. ouisville, Kentucky
SHeptember 57, 1986—5an Diego, California
July 1012, 1987-Atlanta, Georgia

August 1921, 1988-—Portland, Oregon

*At press time, Amateur Hadio exams are scheduled m be qwen at these conventions. For other

axam npbununirias see Hamfast Calendar.

) How to Register for Upcoming
~Exams

. -August 2-4, North Florida Section
{Jacksanwﬂe, Florida): Walicin exams will

be given on Saturday. August 3, in the
afternoon.. -

of MORI (Mid-Oklahoma Repeater inc.).

New this year is the family ticket: each co-resident
immediate family member over 12 may be admit-
ted for half price: with preregistration (hy July 10
please) at $8/head and door cost at $10. The fami-
Iy member is $475 each in addition with a full
registration. The catch-(12) is that the family ticket
iy ineligible for any random awards. No confirma-
tions or refunds.

Bring the ladies to 4445 Lincoln Blvd., within
view of the State Capitol Complex, for flower ar-
ranging, personal security, and surprise pastimes
and the usual Hi-Q programs for you OMs.

Come see the endangered species of *‘Amateur
Radio Dealers'” and tind what bargains they’ll
bring. Fleas will be available in their own Market
Saturday only, 0900-1700 (2 table may be registered
for your fleas, in advance only, for $5 each). Send
checks or money orders (no cash) to CORA, P.O.
Box 60093, Oklahoma City, OK 73144, Talk-in will
be on 34/94 repeater courtesy of the Central
Oklahoma VHF ARC. Y’all come.

NORTH FLORIDA SECTION CONVENTION
Augusi 3-4, Jacksonville

The ARRL North Florida Section convention will
be held with the 12th Annual Greater Jacksenville
Hamfest in downtown Jacksonville at the riverside
Civic Auditorium, Activities will include walk-in
license exams on Saturday afternoon, various
forums including packet radic and women's
programs, and a large indoor swap/exhibit area.
Ample parking wilt be available, including nearby
overnight parking for travel trailers and motor
homes. While in the area, plan also to see some of
the nearby attractions of our city and state, The
Jacksonville Zoo is always interesting and the
beaches relaxing, Fort Caroline, Fort Clinch and
Kingsley Plantation all provide insight into earlier
times, and historic St. Augustine is a short drive
soutl?. Tt}e site is easily accessible from 1-95, and
talk-in will be an 16776, Our hotel is the Jackson-
ville Hilton, with special rates and connecting bus
service. Registration is $4. Further information may
be obtained from Hamfest Assi., i*.0. Box 10623,
Jacksonville, FT. 32207,

ROCKY MOUNTAIN PIVISION
CONVENTION

August 2-4, Jackson, Wyoming

What other convention can offer the scenic beauty
of Yellowstone and Teton Parks, great fishing on
Jackson and Jenny Lakes, thrilling raft rides down
the Snake River, scenic horseback rides in the heart
of the Rockies, or the fun of the famons ““Million
Dollar Cowboy Bar”? Come to the 53rd WIMU
Hamfest at the Virginian Motel, and see for
vourself, We may not be the biggest, but we are the
Best in the West. There will be great fun for all in
this vacation paradise, including family activities,
swapfest and dealers. Mobile, homebrew and soft-
ware competitions. For special room rates, call
3077-733-2792 and mention hamfest. For more in-
formation contact Ken Kopp, KBPP, P.O. Box 848,
Anaconda, MT, 59711, tel. 406-797:3340,

SOUTHWESTERN DIVISION
CONVENTION

Augast 9-11, Long Beach, California

We're Talking big! The ARRL SW Division con-
vention will be held aboard the RMS Queen Mary.
Hotel Queen Mary guests receive tfree admission to
the Spruce Goose exhibit and the Queen Mary tour.
There is plenty of parking with limitad RV spaces
nearby,

Exhibits will open all three days. The keynote
hanquet speaker will be Senator Barry Goldwater,
K7UGA, with master of ceremonies Roy Neal,
K6DUE, of NBC., The breakfast speaker will be film
praducer Dave Bell, W6A(). Technical program
speakers inchude David Sumner, K1ZZ, Chris Imlay,
NIAKD, Lew McCoy, WCP, Julian Macassey,
NEARE, Russ Andrews, K6BMG, Chip Angle,
N6CA, Harold Price, NK6K, Al Lee, W6KQL, Jerry
Boyd, KG6LF, Gordon West, WBSNOA, Tom
O"Hara, WoORG, Mike Hiehle, W6RZ, and Bilf
Buchanan, KF6TE. In addition, the FCC Forum
will be conducted by Enginger-in-Charge Larry Guy
and the ARRL Forum moderated by Director Fried
Heyn, WASWZO, There will be many other ac-
fivities and prizes such as women’s program, t-hunt
and other contests, If vou plan to operate the Queen
Mary station, W6RQ, you must have your license
in hand.

Advance registration (postmarked by July 15} is
%6, $7 at the door; banquet (prime rib}, $25;
women’s luncheon, $10.50; and Sunday breakfast,
$10. Make check payable to HAMCOM and mail
to P.O. Box 91313, Long Beach, CA 90809. For
the room discount at Hotel Queen Mary ($83
double/ 569 single) mention HAMCON, Other near-
by lodging incledes Quesnsway Bay Hilton and
Hyatt Regency, [CT 3]
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Hamfest Calendar

Administerad By Marjorie C. Tenney, WB1FSN
Canventionfiravel Coordinator

[Aftention: The deadline tor receipt of items for
this column is the 15th of the second month
greceding publication date, Hamfest information
is accurate as of our deadling; contact sponsor
for possible late changes. For those wha send in
items for Hamfest Calendar and Coming Conven-
tions: Postal regulatlons prohibit mentlon in QST
of prizes of any kind and games of chance such
as bingo.]

tArizona (Flagstaff)—July 26-28: The Amateur
Radio Council of Arizona will preseni Hamfest ‘85
at the Fort Tuthill Fairgrounds, off 1-17, south of
Flagstaff. Hours: Friday, 12 to 6 P.M.; Saturday
% AM._to 6 P.M.; Sunday, 8 AM, to3 P.M. No
admission charge. Swapmeet, forum, commercial
exhibits, FCC exams on Saturday, Refreshments,
camping—self-contained RYs. Talk-in on
447.150/442,150 and 22/82. For further informa-
tion, vontact Lee Pemberton, WB7BXB, 1420 E.
Bethany Rd., Phoenix, AZ 85015, tel. 602-234-1280,

British Columbia (Oliver)—July 6-28: The
Okanagar International Hamifest will be held at
Oliver Centennial Park, Saturday, 9 A.M. Activities
Saturday, 1 P.M., Sunday, 2:30 P.M, Wormen bring
yvour hobbies/cratts, ote., for sale or display.
Potluck supper, Saturday, 6 P.M. (Please note the
change). Talk-in on 34,94 and 76/76. Further in-
io: Lota Harvey, VETDKL, 384 Heather Rd.,
Penticton, BC VA TW3E,

flllinois (Downers Grovej—Iuly 14: The DuPage
ARC Hamfest/Computerfest will be held on Sun-
day at the Downers Grove American Legion Post
#0. Large outdoor flea market and swappers row.
Indoor commetcial exhibits available, VEC exams.
Plenty of parking, food and drink available. General
admission $3. Tickets available at the gate only.
iates open at 8 A.M. Talk-in on 52, For more in-
formation, send s.4.5.¢, {0 WIDUP, ¥.0, Box 71,
(larendon Hills, L 60514, or call 312-971-3294 be-
tween 8 A.M, and 9 P.M.

Iilinois (Springfield)—July 27-28: The Kiowa ARC
Pow Wow, formecly the Breaktast Ciub Hamfest,
will be held at the Bridgeview Beach Park, Exit 88
aff [-55, 5 miles south of Springfield. The Pow
Wow, located in a beautiful Land of Lincoln set-
ting, will be open from 12 noon untif 9 P.M., Satur-
day and 8 A.M. to 4 P.M. on Sunday. Food
available on grounds and at nearby locations. Ma-
jur motels, Safari and KOA Camp Grounds neat-
by. Flea market space available, No parking
available for campers at the park. Advance tickets
%1 each. For further information, write Charlie
Brown, WASARY, 3341 So. Sth St., Springfield,
iL 62703.

tillinois (Belvidere)—July 28: The Belviders
Hamfest, sponsored by the Big Thunder ARC, will
he held at the Boone County Fairgrounds from
7 AM. to 2:30 P.M. Donation $2.50 in advance,
%3 at the door, Buy and swap, meet old friends and
make new ones. Overnight camping; fee for elec-
tricity only. Talk-in on 147.975/375 and 52. For tur-
ther information, contact Jim Grimsby, WOHRE,
210 Qak Lawn ia., Poplar Grove, 1L 61065, tel.
#15-765-2573.

indiana (LaPorte)—July i4: The combined
LaPorte-Michigan City Amateur Radio Clubs will
sponsor their summer hamfest on Sunday at the
LaPorte County Fairgrounds, State Road 2, west
of LaPorte, 8 AM. 1o 2 P.M. Paved outdoor park-
ing; indoor tables by reservation, 40¢/ft, to Box 30,
i.afPorte, IN 46350, Donation at the gate, $3.

Indians (Indianapolis)—August 4: The WASSNT
ARC will hold its annual swapfest at ITT Technical
lostitute, 9311 Angola ¢t. (across 465 from
Pyramids), from 8 A.M. to 4 P.M, Flea markst
setup begins at & A.M. Admission: 52; students, $1:
Flea market space, 31 additional. Large {lea market,
clectronics equipment auction, refreshments
available. Talk-in on 146.94 and 3910 A.M. For ad-
ditional information, contact Dave Jobnston,
KYHDQ, ¢/0 ITT Technical Institute, 9511 Angola
1., indianapolis, [N 46268, tel. 317-875-8640.

tlowa (Cedar Rapids)—August 4: The Cedar
YARRIL Hamfest

€8 05T~

Valley ARC, Inc. | 1th annual hamfest will be held
at Hawkeye Downs Exhibition Bldg., from 7 A.M.
to 3 P.M. Admission is 33 in advance, $4 at the gate,
‘Tables, $7; electricity, $2. Manufacturers and
dealers welcome. Ample parking, overnight camp-
ing area, picnic facilities, privately run concession
stand, Cedar Rapids Airport nearby. Talk-in on
16/76, 223.34/4.94 and 52, For advance tickets,
tables or general information, write to CYARC
Hamfest, 2818 Southland St., SW, Cedar Rapids,
1A 52404, Dick lsard, WB8VVZ, Chairman.

tKentucky {Georgetown)—Aungust 1: The Ceniral
Kentucky ARRL Hamfest, sponsored by The
Bluegrass ARS, will be held Sunday, 8 A.M. to
3 B.M., at Scott County High School, Longlick Rd,
and 1.8, Rte, 25, Talk-in on 76/16. Technical
forums, FCC exams and exhibits in air<conditioned
facilities, Outside flea-market space, no charge.
Tickets 53.50 in advance and $4 at the gate. For
mare information or tickets, send s.a.5.e. to Scoft
Hackney, KI4LE, 629 Craig La,, Georgetown, KY
40324.

Maine (Wilton}—July 20: The Bass Hill Repeatey
Group is hosting a free flea market at (Cushing
School. Indoor site available if rain, ARRL/VEC
testing—uall classes, Talk-in on 147,18 and 52. Con-
tact Paul Gooch, KY1C, P.Q. Hox 533, Wilton, ME
04294 or Thomas R. Knight, KY1E, Box 504, W.
Farmington, ME 04992, for further information.

Maryland (West Friendship)—JSuly 28: The
Raltimore Radio Amateur Television Society
presents its RRATS Marvland Hamfest and Com-
puterfest on Sunday at the Howard County
Fairgrounds, Rtes. [44 and 32, adjacent to 1-70.
Over 175 tables in indoor exhibit area. Tables along
the wall, with access to ac power, are $20 each or
4 for §75. Tables in the center of the floor are $10
each, with special rates for booths of 12 or 16 tables.
Tailgating is $3 per space, with no advance reser-
vations permitted, Dealer setup hegins at 2 P.M.
Saturday, QOvernight security provided. Motels near-
by, RY hook-ups available on the grounds. ¥Free
walk-in VE examinations will be given with no ad-
varce registraiion required, For further informa-
tion or for table reservations, write to Mayer
Zimmerman, W3IGXK, BRATS, P.O. Box 5915,
Baltimore, MD 21208

Michigan (Petosky)—July 20; The Straits Area ARC
announces its Twelfth Aanual Swap "N Shop, to
be held at the Emmet Connty Fairgrounds. Doors
apen from 9 A M, to 2 P.M. General admission is
$2.50; single table %3, Talk-in on 07/67 and 32,
Refreshments available; lunch from 11 A.M. to |
P.M. Eree RV parking Friday night for self-
vontained RVs, also Petosky State Park nearby, For
further information, contact Joe Werden,
WDSMIB, Chairperson, P.Q. Box 444, Conway,
MI 49722 or t2l. 616-347-8693. S.a.s.e. appreciated.
Michigan (Manistique}—July 27-28: The Manistique
ARA will host the 37th Annual Upper Peninsula
Hamfest. For further information, write Manistigus
ARA, Att: Debra K. Barton, 509 Range St.,
Manistique, MI 49854,

Michigan (South Haven)—August 4: The Black
River ARC Annual VHF Picnic and Swap and Shop
will be held on Sunday, from 10 AM. to 3 P.M.,
4t the West Side Allegan County Park, near Glenn
(10 miles north of South Haven via I-196, Exit 30).
Admission is 2. Free table or trunk sales. Picnic
tables, Lake Michigan beach, playground and am-
ple parking available. No food vendor in park. For
more information, contact Ed Alderman, KigZ,
56500 d48th Ave., Lawrence, Ml 49004, tel.
616-674-3567.

Minnesota {Iron)—July 7: The Iron Range ARCs
will be holding their Range-Wide Hamfest, from
10 AM. to 4 P.M., at the Clinton Community
Center, Hwy. 37, 13 miles east of Hibbing, 6 miles
west of Hwy. 53, Tickets are $1; tables $2 each.
Falk-in on [47.15 and 146.79. Foad, picnic area,
playground and tennis courts. For more info, send
an s.a.s.e to Teresa Dell, KAJCDO, Rte 1,
Box 284, Tron, MN 55751, tel, 218-744-5212.

tMontana (Essex)—July 19-21: The Glacier-
Waterton Hamfest, sponsoced by the Hellgate ARC,

will be held near Glacier National Park, Hwy. 2,
10 miles east of Essex. Advance admission $7; at
the door $3. Seminars, swap tables, auction,
transmitter hunts, CW contests, cake contest, enter-
tainment for all. Rarbeque, breaklasts, and much
mote, Camping facilities on site. Hotels und motels
nearby. Private camp ground reserved for this three-
dav event. Talk-in on 52. For further information
and advance tickets, contact Glacier-Waterton
Hamfest, ¢/o Bob Black, KUTHP, 647 Astemos,
Missoula, MT 59803, tel. 406-343-4894,
tMissoari (Washington)—July 21: The 23rd Ansual
Zero-Beater ARC Hamfest will be hetd at Berntie H.
Hillermann Park, from 8 A.M. to 3 P.M, FCC
exams, free flea-tmarket space, Limited rental space
available under pavilion, advance reservation ad-
vised, Sandwiches, dinner and refreshments
available, free parking. Talk-in on 84/24 and 52.
For further information, write to Zero Beater ARC,
Box 24, Dutzow, MO 63342,

tNebraska (Victoria Springs)i—July 27-28: The
Central Nebraska ARC will sponsor the Victoria
Springs Steakfry at Victoria Springs, NE State
Recreational Area. Registration $5; ages 6 ta 12,
§2. Amateur exams, swap tables, tour of Cecar
Canyon. Saturday evening supper and songfest;
Sunday morning breakfast, charcoal-grilled steaks
at noon, Church on Sunday morning. MARS
meeting. This is a family camping hamfest, reser-
vations uot required. Ilnfo from iNebraska Net,
3980 kHz, 7:30 A.M. Talk-in on 40/00 and 16/76.
Tel. 308-527-3396 und 308-942-5545,

TNew JNersey (Angusta)—July 20: The Sussex
Cennty ARC will sponsor SCARC RS at the Sussex
County Fairgrounds, Plains Rd., vii Rte. 206,
Doors open at ¥ A M. Registration $2. Indoor
tables, $7 each; tailgate space, $5. Food and
refreshments, Acres of free parking. Talk-in on
9030 and 42, For further information, ¢all or write
to Donald R, Stickle, K20X, Weldon Rd,, RD 4,
{.ake Hopatcong, NJ 07848, tel, 201-663-0677,
tNew York (Poughkeepsie/L.aGrange)—July 13:
The wit. Beacon Hamiest, sponsored by the Mt,
Beacon ARC, will be held at the Arlington Sr. High
#choal, from & AM. to 3 P.M, Admission 32;
women and children free. F{C exams (preregistra-
Hon required via WB2ZEMY. tel. 414-471-0946).
Auction at 2 P.M. Tailgating space, $3 (1 free ad-
mission); table, $4(1 free table and admission}. Hot
food and beverages. For further information, cun-
tact Julins lones, W2IHY, RR 2, Vanessa La.,
Staatsburg, NY 12580, tel, v14-889-4933,

tNew York (Alexander)—July 14: The Batavia
Hamfest, sponsored by the enesee Radio
Amateurs (GRAM), will be hebd at the Alexander
Firemen’s CGrounds, Kte. 478, from ¢ A.M. to
5 P.M. Admission is $3 in advance, %4 at the gate.
Breakfast at 6 A.M., chicken barbegue, fiea market,
OM/YL programs, free camping (electric §2), 52
check-in contest, YEC exams given, Commerelal ex-
hibits open at Y A, M., Hot-air balloon launch. Talk-
inon 144.61/5.31, 224,10, 444.05 and 52. Further
infarmation from GRAM, P.O. Box §72, Batavia,
NY 14020. For tickets: Knute Carlson, N2DRX, 2

[[;urke Dr., Batavia, NY 14020, or tel. 716-343-6770,

ave.

North Carolina (Cary}—Jualy 20: The 13th Annual
Mid-summer Swapfest, sponsored by the Cary
ARC, will be held from 9 A.M. to 3 P.M. at the
Lion's Club Shelter, near Cary High School. No
admission or commission. Buying, selling, barter-
ing. Open auction. Lunch. Talk-in: &0-30 mi, 28/88;
30-2 mi, 75/15; 2-0 mi. 52. For fugther informa-
tion: Cary ARC, P.O. Box 53, Cary, NC 27511,
tNorth Carolina (Asheville)—July 27-28: The
WOCARS Hamtest and Computer Fair, sponsored
by the Western Carolina ARS, W4MOE, will be
held Sat., from & A.M, to 5 P.M., and Sua., from
§ A.M. to 3 P.M, Admission in advance is $3.50;
at the door $4. McElroy CW Proficiency Test,
forums, WCARS/VEC exams—all classes (walk-
ins accepted), free parking, food on premises, RV
parking (no hook-ups), Talk-in on 31/91, 16/76
or 52, Further information from Earf Elliott,
KidUO, 17 Emory Rd., Asheville, NC 28806,



tel. 704-253-0386 (h), T04-667-T584 (b). For tickets;
Marvin Solomon, KI4EA, 14 Carjen Ave,,
Asheville, NC 28804, tel, 704-258-1165.

Ohio (Lancaster)-——July 14: The Lancaster and Fair-
field County ARC will hold its annual hamfest on
Sunday at the Fairfield County Fairgrounds, from
8 AM. to 4 P.M. This vear's hamfest is in
memory of the late Ted Riley, WBSVOA, Admis-
sion $3 in advance or §4 at the door. Tables (limited)
are 34 in advance or $5 at the door, Space for your
table, $3 advance, $4 at the door, Talk-in on 03/63
and 52. Refreshments avaiiable, plenty of parking.
For more information, write to Lancaster ARC,
Box 3, Lancaster, OH 43130.

tOhio ¢(Bowling Green)—July 14: Ham-A-Rama,
the 21st annual Swap and Shop sponsored by the
Wood County ARC wiil be held at the Wood Coun-
ty Fairgrounds, from 8 A.M. to 4 P.M. Tickets are
$2, or 3 for the price of 4 in advance. Trunk sales
and tooad available. Advance table rentals $5 to
dealers only, Saturday setup available until 8 P.M.
For more information, or dealer rentals send s.a.5.e.
to: Wood County AR, ¢/o Craig Henderson,
NRDIR, 7368 Scotch Ridge Rd., Pemberville, OH
43?;), tel. 419-352-4465, KETIH talk-in on 78/18
ar 52.

TOhio (Wellington)—July 26: NOARSFEST, spon-
sored by the Northern Ohio ARA, will be held at
the Lorain County Fairgrounds. Setup late after-
naon, Friday, July 19; gates open on 20th at 8 A.M.
Donation in advance $2.50, at the door $3. Indoor
commercial tables, $10, fiea market, $3 per car
space. FCC exams, mobile clinic, flea tharket, com-
mercial dealers, alternative activities for women and
nonhams. Software dealers are expected to respect
copyright laws, Food, beverage, limited overnight
parking (no hookups}), Talk-in on 10770, [nforma-
tion on 144.55/145.15. For further information and
advance tickets, write to NOARSFEST, P.O. Box
354, Lorain, QH 44052, Dealers conizct John Panl
Jones, WASCAE, 4612 Timberview Dr., Lorain,
GH 44053, tel. 216-282-4256.

tQhio (Warren}—August 18; The 28th annual
Warren Hamfest will be held at Kent State Uiniver-
sity (Trumbull Campus). The 3-acre flea market
opens at 6 AM.; dealers (indoors) opening at
8 A.M, Advance tickets $2.50 until August 1. At
gate, 33, License exams will be given, Activities for
the women, DX forums, programs, demonstrations,
speakers and ARRL booth, Flea-market spaces are
32 per 10-ft space, Breakfast and lunch served on
the grounds. For more information, tickets, spaces,
contact WARA, P.O. Box 809, Warren, OH
444782, c/o0 KD8KJ.

Oregon (KEugene)—July 20-21: The 10th annual
Lane County Ham Fair will be held at the Oregon
National Guard Armory, 2515 Centennial, with
doors opening at § A.M. both days. License exams
at the Boy Scout Bidg. starting at 9 A.M. both days.
To register mail FCC Form 610, copy of present
license, 54 check payable to ARRL/VEC and give
day preference to Robert Olson, 1450 Holly Ave.,
Eugene, OR 97401, tel, 503-345-8218. Walk-ins ac-
cepted if space available, Major ham equipment
suppliers, computer demos, technical seminars,
swap tables, women’s activities. All-day smack bar,
free parking for RVs (no hookups). Saturday
potleck supper, 6 P.M., each family to bring hot
dish and salad or desert. Registration required for
all licensed amatenrs and adults, For general infor-
mation and fickets, contact Byron Rainwater,
KT7T, Treas., P.O. Hox 10604, Eugene, OR 97440,
tel, 503-484-1078. Make checks payable to Lane
County Ham Fair.

tPennsylvania (Greenburg)—Jduly 28: The Foothills
ARC will hold its 17th annual Greensburg Hamfest
at the Nevin Arena on Sunday. Tickets are $2 or
3 for 35, Indoor tables, %5, tailgating, $2.
Refreshments, Mobile check-in on 78/18. For fur-
ther intormation, advance registration or tables,
write FARC, Inc., P.O). Box 236, Greensburg, PA
15601 or contact John Lawrence, WB3KIJH,
228 Tremont Ave., CGreensburg, PA 15601,
tel, 412-374-5828.

Pennsylvania (Pittsburgh)—August 4: The Sonth
Hills Brasspounders’ and Modulators’ 48th annual
bamfest will be held at the Community College
of Allegheny County, from § AM. to 4 P.M.
Forums on RTTY, packet radio and OSCAR, flea
market, For further information, contact Bill Gar-
diner, N3DXE, 4756 Child Dr., Pittsburgh, PA
153236, tel, 412-B85-2157, evenings,

Saskatchewan (Regina)—August 2-4: Com-
mermoorating Saskatchewan Heritage 1985, the
Regina ARA is hosting Saskatchewan Hamfest '85
at the Wascana Institute of Applied Arts and
Sciences, South Campus, Registration Friday irpm
I P.M, to 6 P.M., Saturday from 8 A M. to 5 P.M.
Technical talks, CRRL and CARF forums,
women’s program, ¢ontests, commercial exhibits,
flea market, tours. Talk-in on 146.46/7 .06, 28/88,
72/12 and 52. Banquet and dance on Saturday, 6:30
P.M., at University of Regina, College West. Flea
market and tours on Sunday from 8:30 A.M. to
noon. Preregistration $10, at the door $25. For fur-
ther information, write Registrar-Hamfest 85, P.O,
Box 153, Regina, SK S4P 246.

South Carolina (Charleston)—July 13-14: The
Charleston Hamfest, sponsored by Charleston ARS,
wilt be held at the Omar Shrine Tempie on East Bay
St., Saturday 8:30 to 4, Sunday 9 to 4, General ad-
mission is $3 {12 and under free), includes admis-
sion to Hospitality Room (7:30-11 P.M, Saturday).
FCC exams Saturday. Buffet available both days.
Tatk-in on 19779, Flea market tables, $5; commer-
cial booths, $40. For information, contact Hamfest
Committee, P.O. Box 70341, Charleston, ST 29405,
or call 803-747-2324 or 554-8B058,

tTexas (Austin)—August 2-4: Austin SnmmerFest
'85, sponsored by the Awvstin ARC and Austin
Repeater Qrganization, will be held at the Marriott
Hatel, [-35 and 1.5, 290 East, Registration begins
at 6 P.M. Friday; swapfest, 7 A.M. Sunday; ses-
sions, 8 A.M. Saturday. Advance admission is $5;
at the door, $7; under 18 vears, free. Summer
meeting of Texas VHF-FM Society; technical ses-
sions; volunteer exams; women's events, including
mini arts and crafis {air; swaplest; dealer displays:
hospitality suite. Swapfest table reservations (limit
2), $1 each. Talk-in on 34/94, Registration: Austin
SummerFest, Box 13473, Austin, TX 78711. Hoiel
reservations: Austin Marriott Hotel, 6121 1-353
North, Austin, TX 78752, tel. 512-458-6161.

Texas (Levelland)—August 4: The 20th annual
Northwest Texas Emergency Net Picnic and Tailgate
Swapfest will be held in the City Park, Co-sponsored
by the Hockley County ARC, this is a family event.
Bring your own picnic basket. Talk-in on the
Levelland 2-meter repeater 28/88. ¥'all come.
tVirginia (Berryville)—August 4: The 15th Annual
Winchester Hamfest, sponsored by the Shenandoah
Valley ARC, Inc., will be held at the Clark Coun-
ty Ruritan Fairgrounds, Rte. 7, trom 7 A.M. to
3 P.M. Admission is $3, women and children, free.
Donations from major manufacturers, VE exams
(limited walk-ins). Breakfast snack bar and chicken
barbecue, Women's activities. Tailgaters and limited
tabtes, %3, Talk-in on 22782 and 52 simplex, For
further information, contact Jfoann Blaker,
tel, 703-869-4878.

TWest Virginia (Wheeling)—July 21: The Triple
States RAC will present its 7th annnal Wheeling
Hamfest and Computer Fair at Wheeling Park on
Sunday, from 8 AM, to 4 P.M, Dealers, 5-acre flez
market, free parking, refreshments, ARRL, SWOT,
SMIRK, AMSAT booths. Admission, $3; children
under 12 free. Indoor displays, tables available, but
reserve space in advance, Contact Jav Paulovicks,
KD8GL., RD 3, Box 238, Wheeling, WV 26003,
tel, 304-232.6796 or TSRAC, Box 240, RD 1,
Adena, OH 43901, tef. 614-546-3930.

Wisconsin (Eaun Claire)—July 13: The Eau Claire .

ARC will hold its annwal hantfest on Saturday, at
the 4-H buildings, from 8 A M. to 4 P.M. Talk-in
on 31/91 and 52, Free tables and coffes. Tickets,
32 in advance; $3 at door. For info, tickets. send
5.a.5.8. to Gene Lieberg, KAJDWH, 2840 Saturn
Ave., Ean Claire, WI 54703,

Wisconsin (Qak Creek)—July 13: The South
Milwaukee ARC will hold its annual Swaptest on
Saturday, at the American Legion Post #434, Y327
South Shepard Ave, from 7 AM. until about
4 P.M. Parking, picnic area, sandwiches, liquid
refreshments available on grounds. Qvernight
camping available. Admission $3. The Milwaukee
Yolunteer Core Group will conduct Amatenr Radio
exams during the day. Talk-in on 146,94 MHz,
More details, including a map, may be abtained
from the South Milwaukee ARC, P.O. Box 142,
South Milwaukes, W1 531720102,

Wisconsin  (Oshkoshy—July 26-August 2: The
Oshkosh ARC, in conjunction with the SOLAR
Assn., will host EAA hams for the 1985 conven-
tion. Infarmation throughout the convention will

he available via the i47.945 repeater, or by stop-
ping at the EAA Ham Shack Hospitality site. Look
for red ARRL flag. Ground communications will
be run on 146.40 simplex. For further information,
contact Forest Schaler, WDSIWL, 417 Willow St.,
Omra, W1 54963,

Wyoming (Douglas)—July 12-14: The [985 Wyom-
ing Hamfest will be held at the Wyoming State Fair
Grounds. This year's event is being jointly spon-
sored by the Great Plains Repeater Assn. and the
High Plains ARC. Distributor displays, indoor flea
market (tables available), license exams, seminars,
auction, banquet, breakfast and much more! Am-
ple RV parking with or without full hook-ups. Plen-
ty of motels. For full information and info un ad-
vance registration, send s.a.5.2. to Doug DesEn-
fants, WATWXQ, North Star Route, Torrington,
WY B22R0.

iNote: Sponsers of large gatherings should check
with League Hq. for an advisory on possible date con-
flicts befors comrac:in%for meeting space. Dates
may be recorded at ARRL Hg. for up to two years
in advance.] [CE Lom

{continued from page 52)

MA; Hotshots Amateur Radio Club, Crestwood,
KY; Overbrook Amateur Radio Club, Philadelphia,
PA; Palmetto Amateur Radio Club, Hollywood,
FL; Rocky Point Schools ARC, Rocky Point, NY
(Category 111); Second Area Young Ladies ARC,
Stone Ridge, NY {Category 1I); Sky High Amateur
Radio Club, Lecario, FL; Southern Piedmont
Amateur Radio Club, Clarkesville, GA.

With this action, the League hag the following
number of active affiliated clubs: Category 1, 1750,
Category 11, [2; Category 111, 176,

10y The Esecutive Vice President presented a
report in chart form, showing the status of action
items resulting from the Annual Board Meeting,

11) The commitiee confirmed the next regular-
ly scheduled meeting will be held on August 24 at
the Camelback Marriott Inn, Scottsdale, AZ.

12.1) On motion of Mr. Atkins, the following
are authorized as additional signers of checks on
behalf of ARRL: for the Executive Vice
President—Perry Williams; for the Treasurer—John
M. Progctor,

12.2) Mr. Williams reported on the proposed
L1.S. commemorative postage stamp honoring the
25th anaiversary of the launch of the first Amateur
satellite, OSCAR I on December {32, 1961, The
stamnp will again be considered by the Citizens Stamp
Advisory Committee at its meeting July 26. The
staff will seek support for the idea among promi-
nent citizens in and out of the Government during
the next two months. There being no Ffurther
business, the Committee adjourned at 6:45 P.M.
Respectfully submitted,
Perry Williams, WIUED
Secretary

LIFE MEMBERS ET.ECTED
May 18, 1985

Thomas J. Althott, K2TA; Alan Ames, N2ZALE;
James K, Andrews, KDEVT; Jonathan B. Andrews,
WA2YVL; Melvin L. Belknap, KBSDN; Susan
Benua, WB20S8Y; Hugh . Rlair,
9M2ZHB/N4FMA; Mary Aan Rroshofske,
KAGAJF; Don A. Rrusch, K7UN; Deborah
Burgess, NTFVH; Judy Curtis, WB3AIQ; John .
DePrimo, KiiD; Peter €. Demou, WAIYUT;
Thomas E. Diggs, W&ZTG; Allen W. Dye,
WDAAFD; Jay S. Falk, KT2E; Brian David Hamer-
ski, KF6HI; Leonard L. Holmes, W8MCD; Ronald
.. Jackson, WAGZIJF; Charles [, LaForge, KWSE;
Laucille Lackore, NECLS; Robert §. Macomber,
WRIAQA; David M. Mitchell, KH6UN; Dillon L..
Parks, Jr., WDSKCD; Charles (. Richardson,
K9PRL; Marjorie A. Robertson, KA4HEN;
Michael P. Schulhet, K10KI; Randatl Sherman,
KH6MD); Charles A. Shingleur, NSHNM; David
N, Bmith, WBINY(Q; Michael M. Staunton,
EI3DY: Daniel Stevens, KLTWM; Alford R.
Taylor, Jr., KN3U; Albert 8. Uhl, N8CMA; Robert
W. Wilson, KAIXN; Bruce A. Wineman,
KA9KIM; Walter W. Witherington, Jr., WD6EFH;
reorge (. Woodard, NY4R. sy
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Silent Keps

It is with deep regret that we record the passing of these amateurs:

NIBMY, Richard E. Baird, Lynn, MA

KIDZI, William A. Kolouch, Jr., Yernon, CT
WI1EGQ, Lionel B, Clark, Bast Hartford, CT
W111Q, Ellis F. “*Bing” Miller, Wolfeboro, NH
WAIOYL, Wesley G. Colling, Windsor, CT
E1QAZ, Delsanio [, Schiavo, 1ehigh Acres, FE.
N2AVL, Barl “Ril” Bowen, Fanwood, NJ
WALGNQ, Hugo Cavaioli, East Hampton, NY
WB2LAOD, Norman R. Fisher, Tuckerton, NJ
WAL, Bailard F. olley, Edison, NI

W2PDL), Paul L. Field, Su., Blue Point, NH
W2RQF, Benjamin J. Frommer, Moravia, NY
K2UKV, Stephen H. Quick, Raslyn, NY
W2VRA, John A. Solewski, Middletown, NJ
W2VPQ, Gustave Odeane, Hasbrouck Heights, NJ
*WALZHA, Arnold J. Linzner, Ridgewood, NY
W2ZRYV, Kenneth A. Sovocool, Clay, NY
*K3AQ, Richard Vincent, Bryantown, MD
WAIAWO, James W, Lieb, Loretto, PA

W3BS, Karl G. Krech, Ocean City, NJ

W3CDS, Russell W, Frederick, Mouont Penn, PA
WIGEX, Jaseph F. Bekert, Jr., Quakertown, PA
KAIHAY, June P, Vincent, Seaford, DE
W3ITW, Joseph L. Bowen, Pottstown, PA
WAMCK, William E. Emerich, Reading, PA
WD4ARE, Yernon M. Simmons, Jr., Chesapeake,

YA
K4CU, Phillip Wittmann, 5r., Mobile, AL
W4DRP, Charles B, Roessler, Falls Church, VA
K4EWR, John W. Swiggett, Jr., Kannapolis, NC
WAGUH, Melvin W, JTacobson, St. Petersburg, FL
KA4HEFA, Charles T, Leary, Fort Walton Beach,

Fi.
W4JOP, Hugh C. Henline, Ocala, FL
K4KLZ, Kenneth Haile, Sun Citv Center, FL.
WAMFB, Leolin E. Long, Osprey, FL
WA4PNW, Philip J. Lapadura, Margate, FL,
W4SEK, Dana D, Hazen, DeLand, Fl.
KRB4W, Charles V. Wilson, Beaufort, SC
WSATG, Ernest E, Cross, Dodd City, TX
WASBQL, Bryan A. Maples, Bentonville, AR
NSDKK, Hartman (. Hall, Houston, I'X
EASDXIJ, John W. Hohrer, Sr., Ta Luz, NM
WODSHPY, Corris W. Nevhard, Flm Mort, TX

50 Years Ago

July 1935

Il We won't get more frequencies st the Cairo con-
ference (scheduled for [937) just by asking, says the
Editor, because of hundreds ol commercial stations
registered in bands adjacent to ours. But our Cairo
Committee will work to come up with good arguments
and statistics 1o support our case,

1 Super-regeneration is not deserving of its bad
reputation, says W2HLM, who lisis its pood points
such as “*flat”™ &.v.c., unform audio response, and
ability to receive a signal in the pregence of ignition and
other noise. All if properly designed and handled, of
course,

T WODRD applied receiver handswitching principies
to his exciter unit and, thus, can select 80 through 10
meters from the front panel.

I3 This issue features portable gear, natural encugh as
Wwe enter summer activities, W33LW?s design incluedes
votce and ¢.w. capability, an all-wave receiver and radio
or phono enteriainment with loudspeaker output.
WEFQT 1ses a o-volt storage battery and a genemotor
for plate supply. W3ECP assembled transmitter,
vecetver and monitor plus some taols in a 28-lt. unit,
L) The deluxe madel is described by WIBOE—really

4 mohle lab with the vehicle clad in copper for-

shielding, and including ionosphere measuring gear far
Crufts {ab in addition to ham capability.

I} Ravtheon’s RK-20 design has been so well received
they've brought out a big brothet, the RK-28, Up to
250 watts ouiput, and suppressor grid modulation at
JOWer POWeTS.

L] Two-letter calls are now assigned by F.C.C. only to
former holders of such a call sign, which will make
them marks of distinction (or oid age!).

70 0at=

W5JOG, Freddie R, Carlisle, Electra, TX

W5MMH, Ernest Detwiler, Wagoner, OK

WERYD, Alfred E. Heineken, Albuguergue, NM

WISWW, James . Sroufe, Sr., Oklahoma City,
OK

WiWBZ, Ramon L. Heftinger, Converse, TX

WRBSYAR, Ronald 13, Burnett, Wagoner, QK

K570V, Felton “Doggie” Martin, Commerce, TX

NOAHS, Paul R Ransom, Oal, CA

Wgﬁl\d Don C. Wallace, Rancho Palos Verdes,

WeRJIW, Sanford W, Herrick, Auburn, CA
W6BZU, Norman Peterson, Concord, CA
K6CHU, Lester E, Morford, Paradise, CA
WeGVT, Harlan . Martin, {ndio, €A
WBolDJ, David A, Gilmore, Torrance, CA
WaMUQ, Richard 1. Saunders, Oceanside, CA
WEONL, Michael ], Schaffer, Sacramento, CA
WePOQ, Theodore W. Kelso, Escondido, CA
WOONX, Everett A. Sherman, Thousand Craks,
A

W6RBK, Elmer Holman, Cakland, CA
K6YZU, William R. l‘ettv, Dunsmmr, CA
K.FGZQ. George ), Prackish, Fresng, CA
WAZG, Jnseph P, Frank, Mountain View, CA
WiAQ, Glenn H. Means, Prescott, AZ
W7TDRZ, John Gabica, Boise, 112
WTHQT, Louis §. Foley, Las Vegas, NV
K7IBX, J. Merl McCormick, Phoenix, AZ
WTIRL, Ldward R, McAuslan, Riverton, WY
*WATICW, Allan B. Harris, Seattle, WA
W7KRL, Oliver C. Mitchel, Tucson, AZ
WTLL, H, Clifford Allen, Palm Beach Gardens,
FL
WTLT, John A. Peel, Milwaukie, OR
WRTOLM, James E. Field, Spokane, WA
WECEQ, Frapklin “*Dusty” Dunn, Royal Oak, MI
WRBBCV{A, Russell E. Berry, Barboursville, Wv
WDEDOF, Alvin F. Schaub, Detrait, M1
KRGGL, Mords Mahunik, Youngstown, OH
WHIW(G, Malcolm J. Stevens, Harper Woands, Ml
WRIMX, Ralph H. Ott, Elyria, OH
WAMMQ, Boris Kozel, Cleveland, OH
WANRS, Stanley P, Jay, Columbus, OH

[ VE2BC and WTHR add to our knowledge of
vontrotled-carrier ‘phone systems—the furmer in
biasing the suppressor grid being modulated, and the
jatter biasing the grid of a plate-modulated amplifier,
1! Like to try those new metal-shell tubes? This issue
has specs on the first types released.

|1 8an Diego is holding a world exposition, and show
station WeUSA i demonstrating ham radio to
thousands of wisitors,

{71 High winds and icipg regularly devastated long-wire
antennas at New England’s highest (6284 feet) ham sta-
tion, WIXR, s work is now conceutrated above
50 Me.

i1 In the "phone-¢.w. contest spansored by the League
to promote intercommunication and harmony between
the two modes, W 1EZ was top telegraphy score, while
WISZ racked up the most points on voice,

] During July and August vou can get a year's
membership plus a Hendbook for onty 53,

25 Years Ago

July 1960

L] The tightening of police radio-communications stan-
dards has released considerable amounts of commer-
cially “obsolete’ f.m. gear, ideal for 2-meter bam use,
K90V describes the goodies and their highly effective
use in the Chicago area,

[3 Plot vour v.h.f. antenna vertical pattern without
transmitting a signal, szy K2LMG and W2YBP. Con-
nect the beam to a receiver and simply (more or less

Administered By Marvis Bogatz

WD8OQCH, Cari R. Hanson, Akron, OH
WDSPKG, Louie H. Baker, New Carlisle, OH
WDBREN, Norman W, Gottschalk, 5t, Marys, OH
WHSHV, Richard W. Smith, Pittsburgh, PA
WBESMF, fames A, Maxton, Fairview Park, OH
KABEAY, Charkes I, Weigand, Akron, OH
WATI., Sidoey J. Dowding, Mount Clemens, MI
WEBRZHV, John 1. Hayes, Toledo, OH
WAIEBW, Raymond R, Brandt, Fort Wayne, [N
WALTKLY, Paul O. Poole, Odin, 1L

WOK(_W H. Leevane Weaver, Apache Sunction,

WQME.F Carl A, Shedlock, Sr.. Hudson, FL

WBIMVZ, Stanley P, Kowalsk: Two Rlvcrs Wl

R95NF, Herman 5. Kruzel, Chicago Heights. IL

K9ZXQ, Robert J. Sturdevant, Arlington Heights,
L

WABGAOF, William Voeck, 3t., Englewgod, CO
WHKYB, Joel L. Schmolke, 5t. Louis, MO
AJeM, Clarence ]. Lank, Shell Knob, MO
WORBY, Margaret . Cones, Carthage, MO
WHORRLS, Odell G. Reames, Clifton, CO
WAWC, Cegil C, Segar, Webster City, 1A
VEIRO, Camille Maillet, Ottawa, ON
VE2AMG, Georges Magnan, Longueunil, PQ
VEIDCO, Ronald W. Telling, Windsor, ON
VE3MM, Andrew W. Todd, Mississauga, UN
VEING, Bruce W, Wnodall, Taronto, ON
YE4HP, Harold D. Cleve, Winnipeg, MB
VE4IA, A, Jacksan MceCrea, Winnipeg, MB
Y1Ui2JA, Joe A. Faithful, Bangalore, India

+1.ife Member, ARRL

In order to avoid unfortunate errorg in the Silent Keys
column, reporis of Silent Keys are contirmed through
acknowledgment enly to the family ot the deceassd,
Thus, those who repart 2 Silant Key will nat
necassarily receive an acknowladgmant from Ha.

Note: All Silent Key reports sent to Hg. must include
the name, address and call sié:n of the reporter as

well as the name, address and call of the Silent Kay
in arder to ba listed in the column. Pleasa allow
savaral months tor the listing to appear In Q7. BT

track the solar noise. They provide measuring formulas
and the sun’s latitnde variations as helps.
1 A newcomer's fitst receiver, usually tow-cost, does
okay on 81 and 40 meters, but W1ECP says it needs
a crystal-controlled converter for the three higher-
frequenecy bands to achieve satisfactory results, hke the
design he describes.
I} For older receivers, WI1SGN suggests invasting $3
it sirplus crystals 1o build a half-lattice filter. Proper-
Iv aligned, results are practically guaranteed
13 Hail the cootie key—better known as the
sideswiper—thought up originally as an inexpensive
substitte for the conventional bug. KSOSA built one
from scratch, and details his design,
71t won't hold 2 beam, but K4URX’s lightweight
35-foot utility mast is built from inexpensive
fumbervard materials and can be erected or taken down
by e man,
{1 What's h.f.s.s.? High frequency satelfite scatter, of
course. K20BW and K3JTE claim to have bounced
their sigs off Sputrik s ionized trails for an abbreviated
Q8Q, and *“*Rafe” solicits more participation in in-
vestigating the theory (which is not accepted by maost
sclentists).
{1 The Editor echoes the thanks of the Board of Direc-
tars to att volunteers in the League structure. The real
strength of A R.R.L. Hes in the accomplishments uf
these volunteer [eaders,
77 A new answer sheet, with hlocks to be marked with
soft-lead pencil, will enable Commission personnel to
grade amateur written exanunations more rapidhy,
1 "*Mighty pretty'’ is the only way to describe the
visual tesults of applying the principles v.suthn;d in
WSECP"s treatise on lacing and cabling wiring.
LI Under XY1. pressure, VETXZ housed his tig in a
handsome console of 2 x 2 framework and fir
plywood, installed in the shared den.
[.] The mighty [Mississippi overflowed its Ellinois banks
in Apnl, and area amateurs rallied once aga.m
to provide vital emergency commaunications,
- WIRW GRET]



Public Service

Conducted By Michael B, Riley, KX1B
Public Service Manager, ARRL

How to Increase the Effectiveness of Your

Local Weather Net

The forecasters agree that it looks as if
there is some potential! Charts, computer
printouts and forecasts plot the path of a
frontal system through southern Indiana
and into Ohio before evening, to put an end
to the sunny, warm day, Mid-morning con-
versations among forecasters at the Na-
tional Weather Service (NWS} office in
Columbus and control operators for the
Central Ohio Severe Weather Net set the
stage for activity that may be expected. All
is ready. Expectations of things to come are
heightened with the alert from NOAA
weather radio: The National Severe Storms
Forecast Center is issuing a Tornado Watch
for this area!

Moments later, a net control operator
issues a DTMF tone, placing the Central
Ohio Radio Club’s 146.76 repeater into
subaudible tone, bringing normally quiet
monitors to life with a repeat of the NOAA
bulletin. Hams are advised to stay tuned
to the frequency, and are told to expect
some activity later in the afternoon. Other
net control operators confirm the alert and,
by telephone, arrange a schedule for
operation.

Toward the end of the workday, the
radar pictures on local cable television
begin to portray the storm’s entry into
Ohio. Although it is still two hours distant,
four control operators note the storm’s
position and begin to drive toward the
weather office at Port Columbus Interna-
tional Airport. On arrival, they’re briefed
on present weather conditions and what to
expect. They take a look at the radar—this
is a big one! They power on the Central
Ohio Severe Weather Net control console,
located in the operations center of the
weather office. The scanner and COR-
activated cassette recording equipment is
readied to log coming nets. One of the two
VHF transceivers is tuned to the Dayton
146.64 repeater to monitor the Dayton area
net, controlled through Vandalia Weather.
The second rig is checked on 146.76,
headsets plugged in and push-to-talk foot
pedals tested. Logsheets are prepared;
maps of Ohio, the Columbus coverage area
and plotting maps for spotting locations are
readied for use. The scanner on top of the
radar console is brought out of emergency-
alert mode, so that the radar operator can
cdirectly monitor conversation already
present on the repeater about the coming
SLOTTH.

Vandalia’s beginning o see some action!
Large hail, high winds and a funnel are
reported. Locations are plotted on our

maps, and discussion follows on the poten-
tial track of this part of the storm through
Columbus. 146,76 begins to grow quiet, as
hams await what they know will come.

Meteorologist-In-Charge Lew Ramey
has brought in additional staffers for his
side of the operation. Their generator is
started, and all power is cut over to the
generator. He gives the word, “Cluys, we'd
better get started . .. looks like it’s getting
closer.”

A DTMEF signal from WSFEH (Colum-
bus Weather Service Office operator)
places 146.76 back in subaudible to alert
receivers in spotters’ homes and cars, and
in fire departments throughout the area.
The reset beep changes accordingly, to in-
dicate an emergency, and the net is on,
Locations of check-ins are plotted, as spot-
ters make for predetermined locations with
excellent vantage points for watching the
oncoming storm. It’s a hurried atmosphere,
but one that has been felt before.

Meanwhile, activity continues to build at
Dayion. Yandalia Weather issues a tornado
warning based on a ham spotter’s sighting,
This is announced calmly for general infor-
mation as the net waits. Stations two coun-
ties west of Columbus are first to report the
turbulent clouds, hail and winds that will
fill the air this evening, The storm is here!

A call from a police agency is received—
a public report of a funnel. A quick check
by net control produces a ham spotter very
near that location. He reports some *‘junk
clutter” moving through with no rotary
motion and no damage. [t's a visual look-
alike, but not a funnel, Another false alarm
is logged, and the sirens are kept quiet
because of the presence of this trained
spoftter.

As activity now reaches full speed, the
logger and control operator maintain a
terse, professional demeanor—knowing
that their attitude and speed will set the
pace for the net. Their key concern is to
get reports of severe weather into the
forecasters. As the severity increases, they
indicate to the net that they’re now looking
for emergency traffic only—reports of haii
greater than Y2 inch, winds over 50 mi/h
or severe conditions. Updates and indica-
tions from the radar position, which are
relayed to the ham ¢onsole in the form of
tracings from the screen, and briefings
from meteorologists, augment the tele-
vision monitor on radar, which sits behind
the ham console. Occasionally, these are
broadcast for the safety and information
of spotters and other monitoring stations.

It’s up to net controi to know where the
spotters are located and whether they
should be moved to a safer spot.

A third control operator now selects
another repeater on the backup rig, in order
to monitor another weather net more
directly affected by the storm. At times,
questions to the other net, and reports from
il, can be taken directly at the weather
office over this second frequency.
Warnings for counties in the path of the
storm can also be relayed to local repeaters,
s0 they have a head start in their own spot-
ting activities. Warnings are rebroadcast by
WSFEH, so that these other nets, the spot-
ters and safety agencies, who also monitor
the progress of the storm through 146.76,
can be constantly updated.

Should there be a hit or actual
touchdown, several hams who are involved
in the safety field are asked to report im-
mediately to the scene and relay informa-
tion on the damage. From these initial
reports, provided in minutes by the near-
by spotters, other organizations, such as
Central Ohio ARES, the DSA ham com-
municators and others, can start their own
emergency functions. Damages are logged
for the NWS reports as well. While this is
zoing on, however, the primary concern is
to track the storm and continue to watch
its progress and threat.

The effectiveness of Amateur Radio
severe-weather nets has been proven for
years. Particularly useful in providing
ground-based, trained observations of con-
ditions for the National Weather Service
during thunderstorms and severe weather
conditions, there are varieties of these nets
across the country, Qur experience of great
cooperation with the National Weather Ser-
vice office at Columbus indicates that in
order to be most effective, several elements
and practices must be in place:

1) There must be a clear understanding
that amateur networks and communicators
are there to assist the NWS, They are the
experts in this area; amateurs are the
volunteers,

2) There must be a strong feeling of
cooperation and trust between amateurs
and local weather personnel. Amateurs
need to remember that the volunteer spot-
ter nets are only as good as their last report:
accuracy, professionalism and restraint go
a long way toward creating a trustworthy
track record. This is achieved only through
training,

3} Amateurs must be ready to activate
and perform on a moment’s notice.
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4y To be most effective, the net controf
point should be located at the National
Weather Service Office, if there is one in
vour area. 1f not, steps should be taken to
establish a direct interaction with N'WS per-
sonnel, perhaps through a relay station to
a net that is located at your office, or
through some prearranged system. With
direct location, reports can be quickly acted
upon, clarified and interpreted. Again, we
must remember that we are the guests of
the weather office and behave accordingly.

%) We've never heard of a tornado that
stopped because it reached a governmental
boundary. They're distinctly apolitical—
and so must be the weather net. Several
organizations have political boundaries that
limit their effectiveness. Now is the time,
in making preparations to improve your
weather spotting, to figure out how to
eliminate that impediment from your
weather spotting. Club-affiliation guestions
are never raised—the rore spotters, the
better we perforim.

While the purpose of our net is to act as
the eyes and ears of the National Weather
Service, we have, over the years, come to
be regarded as a primary and immediate
source of information to public safety
agencies, utilities and to the scanner-
owning general public, We chose to actively
promote this service through publicity and
through expanded training.

For years, hams had been gathering an-
nually at the onset of tornado season to
review operation of the net and refresh
training on severe spotting. Because several
amateurs were directlv involved with fire
and police departments, they suggested to
the NWS that these agencies be included,
as fthev c¢ertainly could use the same
training! After discussion we decided to ex-
pand our training sessions and make them
a first-class effort. A mailing list of police,
fire and disaster agencies in the coverage
area of the Columbus Weather Office was
compiled, and invitations went out,
Messages over the state’s police computer
system confirmed the invitation. Qur train-
ing was adjusted to accomplish three goals:

1) Spotting wevere weather and pro-
viding accurate reports (either by Amateur
Radio or telephone).

2} Showing the safety agencies what ser-
vice and concern is put forth by the Na-
tional Weather Service and by the ham
radio nets, while showing how these agen-
cies could benefit directly.

3} Pointing out safety and preparedness
fiints that safety agencies should adopt and
use to provide their best service possible,

While we specifically avoided duplicating
a “how to handle a disaster” session, we
did point out that the preparedness for
severe weather we were promoting would
go a long way toward their being able to
properly handle the aftermath, We secured
safety people (who were also hams) and
stressed what equipment and internal
procedures should be ready, how to receive
and act on warnings, and how to benefit
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- GSL S.a.s.0.?
- ARAL Headnuarters has recently received

inquiries about the fegality of amateur
radiograms requesting individuals to send

. self-addressed, stamped envelopes to the

League’s incoming bureaus. it is the
apinlon of the staff at Headquariers that
such radiograms are legal and do not
violate any FCC rule against facilitating

- the regular business affalrs of any party.
There is no charge for the use of any
ARRL incoming QSL bureau. The LUSL
bureau volunteers get no compensation by
virtue of receiving a stamp andfor
envelope. The s.a.s.e requested by an
ARRL Incoming QSL bureau belongs, at alf
timas, to the amateur sending the s.ase.
The s.a.s.e, is held by the bureau only for
such thme a3 it takes to fill the envelope
with the sender's cards. Cards already the
property of the sender are put into the
senmiar's envelope, and everything is sent
back to the sender. No material compensa-
tion, paid or promised, is given o or re-
quested by any ARRL incoming QSL
bureau.~-ARRL Regulatory Information
Branch

from monitoring the weather net. Qur first
auditorium-ful of 400 hams and safety of-
ficers was an indication of their sincere in-
terest in this training. We foliowed this in-
terest with a professional seminar presen-
tation, a professionally produced slide
show, a film from the National Weather
Service and recognized guest speakers. The
businessiike presentation drew their praise
and respect. Videotape recordings of the
seminar, re-edited in post production,
made excellent training tapes for personal
appearances, both before Amateur Radio
clubs, and before police and fire depart-
tlent training meetings.

Suecessive years of seminars have stayed
with the same theme, aithough with varied
speakers, format and concentration, so as
not to become repetitive. The active
cooperation and encouragement of the
local weather office staff has been a key
factor in the success of the seminars and
the open house of the weatber office that
follows. Qur latest venture has been to ex-
pand the session further with invitations to
security and safety directors of the area's
major corporations and ptants. Their in-
terest also lies in providing protection tfor
the large numbers of’ people under their
responsibility.

The net result of this svstem is a better-
trained amateur spotting force—one that’s
enthusiastically encouraged by the local
weather staff. Another result is some ex-
cellent PR for Amateur Radio and in-
creased interaction between hams and the
safety agencies who now monitor the nets
regularly. Yet another rewarding aspect is
the level of dedication portrayed by in-
dividual hams who readily participate and
actively promote this service.

The first step is to introduce yourseif to
vour local weather service office, and in-
dicate your willingness to participate. The
second is to strive for a professional at-
titude in the conduct of vour net, training

In early May, radic amateurs provided com-
munications for the st Pittsburgh Marathon.
W3LBV passas the word that the wheelchalr
entrants are on the course - ..

. while N3DHGC keeps a closs wateh an the
runners as they pass Checkpoint 14.5. (photos
by KC3ET, submitted by NIBFB)

and spotting. The result is a real feeling of
worth to yourself and your community.
-3, Stanley Broadway, NABHL

ARRL SECTION EMERGENCY
COORDPINATOR REPORTS

For April, 38 SEC reports were received, denoting 2
total ARES membership of 17,414, Bections reporting
were: AR, AB, CO, EMA, ENY, EPA, ID, K5, RY,
MDC, ME, MI, MN, MO, MS, NE, NFL, NYC/L1,
OK, ORG, PAC, 8C, 5CV, 8D, SDG, SFL, 8JV, SNJ,
S¢, TN, UT, VA, WA, WL, WMA, WNY, WPA, WV,

Reports were not received by the following Section
¥mergency Coordinators: AL, AZ, AR, BC, CT, DE,
EBAY, GA, 1A, 1L, IN, LA, LAX, MAR/NFD, MB,
MT, NC, ND, NH, NNJ, NM, NTX, NV, OH, ON,
£4, Ri, SF, 8K, 8TX, VT, WIN, WY.

SEC monthly reports for Juty should be received in
the Public Service Branch at ARRL Hq. ao later than
August 12, Beports received after the 12th will be
entered as time permnits.

Transcontinental Corps
April 1985

July TCG reports should be received in the Public
Service Branch no later than August 12.

TCC
Succosstul % Sue- Function Total

Area Functions cessful Traftic  Teatlic
Cycle Two

TGO Eastern 90 5.0 461 474
1CGC Central 76 84.4 353 08

TG0 Pacitic  No report received
a7

Summary thHE 214 {:1:4



Cycle Four

TGG Eastern 141 94.0 682 1387
TCC Central 53 88.3 315 669
TGGC Pacific 62 683 267 e

Summary 278 a3.5 1264 2058

TCC Roster

AA4AT, KDVEY, N1BHH, KASCGPS, KK3F, WARFJLJ,
WaPMJ,

WDAFTK, N4GHI, WB3GZV KBZHM KBOZ,
KT10Q, WaQHB, W1OYY, KWIU, KBaUD, AFBV, N2X.J,
WBBYDZ, ND5T, KTBA, KUBD, KGUYK, KEYBY, WGINH
YEBGHK, KR7L, KF7R, KDTEY, WEYWOW, K7

KB7FE, Nola, WABOY!, WIEFW, N1ER, W1ISO, KN1K
WANJM, NINH, KATT, N2DC, W2FR, W2GKZ, W2RQ,
WaXD, N2YL, K2ZM, WIATQ, NaCOY, WE3GZU, W3PQ,
K3RZR, KOQ3T, KBSUD, WA4CCK, WDAFTK, N4GHI.
- AA4GL, K4JST, NAKB, WB-!IPNY WEI4UHG,W4UQ KAZK,
WEBPN, AFSY, N8XX, VEIAWE, WAJL, WALITE, WF4X,
NEAME, NGBT, wsbTz, WKLY, KDSKQ, WHSOYE,
KDSAC, KSUPN, KV5X, WBSYDD, KOW., WaJllJ, KAPEPY,
NSBB, WBSCIC, WSGHP, KEGM, KBOAR, N5TC, K5TL.
K‘-’:‘ix. KwaJ, WEIQNVN WBQUYU KBOX, WﬂHI KSBU

National Traffic System
April 1985

July NTS reports should be recelved in the Public
Service Branch no later than August 12.

Yo % Aep.
Net Sess. The.  Avg. Hate Rep. to Area
Cycie Two
Araa Nets
EAN No report received
CAN 30 825 208 . 100.0
PAN* &7 433 76 319 9
Ragion Nets
1RN ] 497 A3 .30 91.0 1000
2RN 51 283 56 285 v1.0 1000
3RN 30 338 113 500 970 G6.7
48N 60 631 105 470 V60 1000
HNS 60 709 118 406 as5 1000
RNB 54 252 47 281 — 1000
ANT 60 442 7.4 440 §19 100.0,
AN 60 405 68 367 950 800
9HN 60 330 65 286 790 1000
TEN 60 481 76 .33 794 W00
ECN No repart received 53.3
TWN 55 245 308 730 878
TCC
TGC Eastarn 80 1435
TCC Central 78 1081
TOG Pacific
Cycle Three
Area Net
EAN 30 381 127 620 86t
Region Nets
18N 28 116 3.8 .290 67.0 900
2RN 29 257 B9 567 869 T00
3RBN 86.6
4RN 93.3
8RN 0.0
ECN 86.6
Cycla Four
Araa Nots
EAN 30 1472 490 1398 943
CAN 30 1HY 339 1083 983
PAN . n 1044 348 1.051 100.0
Hegion Nets
1RN 56 498 849 480 949 1000
28BN 60 274 46 373 940 833
3RN 30 295 4.8 430 982 933
4RN &1 31 120 580 93.3
RNS 60 833 1086 573 876 963
RANB 59 572 2 560 980 1000
ANT 60 487 81 789 883 100.0
3AN 54 403 7.5 .39 840 100.0
9HN 53 620 107 568 91.8 983
TEN 80 61 .33 781 983
ECN No repart received 80.0
TWN 347 64 385 #2585 1000
TRC

TCC Eastarni4] 2069
TCC Central 53 984
TOC Pagific 82 287

*PAN operates both cyclas one and two.

1TGC functions not counfed as net sassions.
*Section and local nets reporting {215 ATNM AEND
AENB AENZ AENY AENY AENX WAEN AENK (AL}, APSN
ATN (ALBY, BCEN {BC), SCN/SB NCN SCNA SCN/Z SCN/V
RTTYNV SGN/SB NGTN {CA), DTN DEPN SEM {DE), QOFN
FMSN GN QFNS FMTN FPTN FASTTPTN FPON EFTN
SWFTN PEN PRVAN SPARC PBTN DEN ENMGC
CVTN LSTTN N QFNS SVTN TPTN VEN (FL) GSN
GSBN GCNé A] FTN Hl) ITM ILN ISH (1), ICN QIN ITN
IRN (IN N KPN KWN KMXI KMWN CGSTN QKS QKS-
bS K$ TTY K8), MKPN KTN KYN KNTN CARN KYPON
N WTEN 3ARES 7ABES 11ARES{ KH EMRI
EMHlPN EMFHSS EM2MN HHTN GETN NEEPN (MA), AEN
CMEN MPSN PTN RACES SGN YEAR {(ME), MTN MITN
QUIN MACS UPN MNN (Mlh MSNM MSN/2 MSSN
MSNIRTTY MSPN/N MSPN/E MNAMWXNT PAW (MN),
MON MOSSE HEN MEOW PTN BRARBN ARESN
MCARES NEMOE LACGZFM CMEN SARN LARES TCN

CCAN JCCON CVE LADZCW ET by, COEN MTN (MT1,
NCEN NCMN CN CSN CNCTN PCTN RARS GFARS THEN
PETN M2ZMEN (NC), GSPN GSFM MCEN MSOVTP NHN
{NH), NJM SJVN220 SJVN MCN NJSN SWARN NJNJE
NJN/L NJM OBTTN NJN {NJ), NYSM NYS NYDON WON
SOYHFTN NCVHETN BAVETN NLECW OGTEN GNYTN
STAR MFN NYSPTEN ESS UNET BSN BASN OARCN

STN NON (0K}, OPN OSNZ QSND ©SN QLN KTN TIN
!]ONT} OSk WON OHNN DARES BSN PTTN LBLARES
'HN (OR}, QSN ({QUE), SCESBN CN CSN CNN LC2MN
GPDZMN A2MN BR2MN YG2ZMN {SC), TNCWNT TAPNT
THNVHMF TRSY (TN), TSN TEX TTN DFW NET (TX), BUN
UGN UM, VTN VBN VBN VNIE VNI VIN (VA VBN VTN
WTN NTN NWSSBN PSTS WARTS WSN (Wa), WVN
WVFN WYMDN WVRN WVNN WYARN WVHN (WV),
WINC WINS (WIN).
July section and local net reports sheuld he received
in the Puhbli¢ Service Branch ne later than August 12.

Public Service Honor Roll
April 1985

This listing Is available to amateurs whose public
service pertormance during the menth indicated
qualifies for 60 of more total points in the follow-
ing nine categoties (as reported to their SM).
Please nate maximum points for each category:

1) Checking into CW nets, 1 point each, max. 30;
2 Checking inta phone."RTTY nets, 1 polnt each,
max, 30; (3) NGB GW nets, 3 points each, max, 12;
(4) NGS phone/HTTY nets, 3 points each, max, 12;
(5) Performing assigned NTS lialson, 3 pomts
each, max. 12; (6) Delivering a formal message to
a third party, 3 point each, no max.; (7} Handling
an emergency message, 5 points each No max.;
(8) Serving as Emergency Coordinatar or net
manager for the entire month, 5 points, max.; (9)
Participating in a public service avent, 5 pomts
no _max.

This listing is available to Novices and Techni-
cians who achleve a total of 40 or mora polints.
Stations that qualify for the Public Service Honor
Roll 12 consecutive months, or 18 months out of
a 24-month period, will be awarded a special
PSHR certificate from Hg.

July reports submitted for this column should
be received at ARRL Hqg. no later than August 12.
PSHR reports should be listed separately from
Section News reports.
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143 R yEnM Ve
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Wese \1t\.102EFCD kM ﬁggl{'rlex
Al .

120 KR4GPN aaECK 79
Krvw 101 NBAWH WAIDXT
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W KABGPS WIPKY NIgR
WAPIN L 0
114 WeaMco  Whsoua  RPAA
KDBHD KkAZBHR P
WAEIC vy KAZMYY
AHT KOsy 76
113 VEABDM a9 KavaK
KRZHM WAZFJ$ B WALEYU
WAAPFK  WYAT b KAJERP
VETBN Ki1M WMo WIRWG
WH5SAX s baTisiy WsQHE
2 KAGARP WDEKAG 75
WDEMIO KE4NT WABZU WhEGXT
11 KJ3E - KL7LG
P KBSEK ar KG2D
NeGHI 95 WR2ZRBA N1BJW
WROYH ALTW N2ZAKT
kOEKY WIANK WekK WBBQSZ
0 97 a7 N
Cav NEAMK iR7L KASFFO
KASNYR N4KFL KB7FE N7GXP

KALGLS VEZFMQ WOMBSC WAZSY
WDIBOX NiBYS a4 WALITE
O
h"ﬁ’f:‘.%" KEBOO VE3KK, e,
KY1E WEKLY u KASSPT
WrLG KABBGB &?gfwl’ N2BFG
NEDZA 68 Kacy 54

73 N4DAS NBEVS NSEZMIT
NigO YEZEDD KR4V 57

ky4u ‘Q’:Fé“'sﬁ WA4RNP KABHIKIN
NTBGW WD‘}!PBF \%vpagx 55 -
WITNE WAZERT YETEON KAZOPGIT
KFTR 87 52
WaLAE WesYDD  Ghgen,  VEIFS

7t wazkas NOEN 43

KEYD NEAX WDANYL KALBBUT
WABGMT KDBFR WDBKBW 46

KG2TF 66 KABKHS KABGGZIT
WAIUNX NSDFQ KATKTH KATRFDIT
e

70 RAAMTL \Ea{vﬁh%rle wrvouT
KB4LB WASWIZ Kot R AvaZN
i

63 KA4IUM ShsaL KAZGQXIT
WIOLD Kebl WAZMGVIT

Brass Pounders League
April 1985

The BPL is open to all amateurs in the United
States, Canada and U. S. possessions who report
to their SM a message total of 500 or a sum of
originations and delivery points of 100 or more for
any calendar month,

All messages must ‘be handled on amateur fre-
fquencies within 48 hours of receipt in the stan-
dard ARRL form.

July reports submitted for this column should
be received In the Public Service Branch at ARRL
Haq. no later than August 12. BPL reports shouid
be listed separately from Section Tratfic reports.

Call Orig.Revd. Sent Divd.  Total
WacuL T4t 897 1422 B4 44
WABHJZ 0 1313 30 800 2143
NOBQP 31 1246 72 71 M20
WD4IIO 598 113 830 53 1404
KASCPA 18 1265 89 2 1400
SKY a03 287 30 10 1201
W3VR 1 301 423 17 102
WadIDH D 501 44b 7§83
Kwiu 1 &3 386 17 q435
24H 1 408 415 16 840
WaJLi 1 334 35 3 783
N4PL 55 266 308 4D 669
KBUYK 45 328 218 10 €61
KAGCIW 3 W5 g8 209 §44
NAGHI 35 259 329 14 &3
W8HO 4 275 340 624
WF4X 9 33 w7 i 4§22
KBSW 4 311 278 598
KALEXS 18 280 238 35 5N
K3IAC 31 3 1¥2 5 569
WALQXT 228 243 45 560
w a4 2 248 in 543
WABBFY 4 257 285 12 542
NAEXQ) 30 233 230 40 533
WDBMIO 28 221 278 1 526
WoBMA 4 219 243 16 518
BPL tor 100 or more orig?!?anons plus deliveries
KF4JA 126
W4PKF 125
KYsY 122
KidZw 112
W7LRB 710

Independent Nets
April 1985
July reports submitted for this column should be

received at ARRL Hq, no later than August 12.
Check-

Net Name Sass, Tie. Ins

Amateur Radlo Telegraph Socisty 60 543 354
Clearlng House Net 27 91 269
Early Bird Net kiv] 260 413
Ernpire Slow Spead Net a0 8 g8
Golden Bear Amateur Radic Net 30 149 1363
Hit and Bounce Traffic Net w0 ATB 636
IMRA, 26 946 1569
Midwest RTTY Net 52 61 32
North American SSB Net o5 60 180
NYBPTEN 30 65 513
20-Meter Interstate Trafflc Net 30 215 292
7280 Trattic Net 458 B85 2rar

qere ]
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Results, 12th ARRL 10-Meter

Contest

Start with unexpectedly good propagation. Add a thousand or so
eager contest enthusiasts, and toss in a few openings. The
result? Some mighty pleasurable operating!

By Michael B. Kaczynski,* W10D and Edith Holsopple,** N1CZC

The 28-MHz band is well known for ils extreme varigtions. During solar maximums, long-distance propagation is so efficlent that a few watts of
RF cutput can provide asiounding signal strengrhs. When the hottom of the solar cvele is approached, 10 meters may gu compietely dead. These
periods are nccasionally punctuated by some north-south path openings, usuatly involving very long skip.

o the uninitiaied, the above quote, taken
T from The ARRL Handbook for the Radio

Amateur, makes 10 sound like a boring
place to be when the sunspots go away, As 'm
sure many 10-meter enthusiasts will agree, the
years surrounding sunspot minimums can also
he the most exciting time to work the band—
you never know what yvor'll hear, or when you'l
hear it!

The 12th running of the ARRL 10-Meter Con-
test, held December -9, 1984, wasn’t a record
breaker. For the majority of the 709 log entrants
representing 68 sections and S0 DXCC countries,
however, the band was in relatively good shape
considering the solar-fTux fevel (76-77). It’s in-
teresting to see how the level of solar flux af-
fects participation (See Fig. 1),

“Fhe solid line represents the number of entries
we received, while the broken line indicates the
corresponding solar-flux Jlevel. Our graph of
solar-flux infarmation besins in 1979, near the
peak of Cycle 21. As can be seen from the graph.
the tevel of sular fiux directly affects the number
of entries we receive.

In 1980, for instance, as the solar flux
approached 260, we sutfered a slight decrease
in participation, Conditions on this weekend
were actually ¢no good, with the maximum
usable frequency (MUF) approaching 50 MHz,
Six-meter operators were treated to worldwide
propagation, while conditions or 10 weren’t
guite as good as the year before.

A sodar-flux levels decreased to between [60
and 170 (1981-19%2), the MUF approached
I8 MHz— 10 meters was at its Cyele 21 peak,
Participation reflected this peak, as over 1600
witries were received in each of these vears.
Where there is a peak, however, there must also
be a valley. From 1982 until the present, sunspot
activity has been in a downslide. Hence, MUFs
have been dropping, resulting in fewer extended
openings and less activity on 10 meters.

This shift in conditions has also wreaked havoc
with the leader boxes, with only six of 1983
winners represented, K4XS and AA2Z (numbers
one and two, respectively) were the oniy mixed-
roode W/VE participants to top the 200-k mark,

*Contest Manager, ARRL
**Assistant Contest Manager, ARRL
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corresponds to entries, while the dashed line raprasents salar flux.

with KESCV and N2RM hot on their tails. TTIC,
operated by TI2CF, was the undisputed DX
champ, with five times the score of the number-
two entry of VK2WLI,

Fours and fives, with the exception of
WIWAQ {(numbet eight), dominated the CW
scene. WIXZ managed to edge out K1ZX4 by
just over 6000 points (about 3% of his total
score) for the top CW spot. N4AR, the only
tepeat top-ten stateside finisher on CW, slipped
from a top berth in ‘83 to number five in "84,
EAG6KZ was the only DX station represented in
baoth this year's and last year’s CW box. He
moved up from number six to number three.

Phone was by far the most popular mode in
the 1984 10-Meter Contest. NSAU (WBSVZL,
opr.) and KESFT dominated the competition,
searing over 200,000 points each. K11G operated
the only repeat phone station in this vear’s
standings (as well as the only New England sta-
tion}, KING, to a fifth-place finish, LUIBR
moved up from number seven in 1983 to number

three in "84, TI1W, operated by TI2KD, headed
the DX portion of phone competition.

For the second year in a row, KSLZO placed
second in the stateside multioperator category.,
in 1983, "L.Z0 and crew were edged out hy
WSVX. This year, NR5M and team put in an
vutstanding effort for top spot, with almost
395 k. That score would have placed number
three in 1983, when scores were almost donhie
those of this year. [ 114US copped top ranking
in the DX multioperator category, defeating
secand-place LUIE by 90 k. The guys from down
under, VI3EZ, placed number four, with 1983's
number-four station, GW8GT, coming in fifth.
N4BP/C6A rounded out the DX multioperator
top five,

During the contest, some stations teported
generally good conditions, while others,
especially those in the upper latitudes, observed
no openings at all. North-south paths clearly
proved the most reliable, as was evidenced by
large scores from southern stations.



Top Ten—WIVE

from his QTH, and YU3IMA noted hearing some
£).8. stations for a short period, but no JAs.
Australians, as well as several stations from the
Caribbean, were heard from Yugoslavia.

All this goes to show that even in a “‘dead’”
band contest, there is a payoff for those hearty
souls who tough it out. Punctuated by openings,
10 meters can hardly be described as a dull place
to be. Low expectation enhanced the surprise of
DX Q80s, KESCM reported a tantastic opening
on Sunday morning. KASKWX had good

openings to all parts of the U.S,, South America
and the Pacific, as well as an unusual number

of nighttime openings.

Novices were an unusual treat this year. Like
an ice-cold drink on a hot summer day, Novice
QS0s were welcomed by those who uccasionally
strolled the Novice bands, seeking to raise their
totals by 8-point bursts. The Novices who pto-
vided the refreshing boosts reported few takers
in **their’” territory. Our thanks to those brave
souls for hanging in there, See you in lucky
number 13, to be held on December 13-15, 1985,

SOAPBOX

Mixed Mode CwW
Caltf Score Calt Score
K4XS 283584 WAXZ 182,952
AT 223680 K1ZxM4 176,648
KESCY 186,340  WCME 117,000
N2AM 175,250 N4V 960
K320 144,800  N4AR 86,436
BA4DYV 118476 K4BAI 64,512
K4vX 107,260 K4l 59,620
FiM B9,100  WD4AHZ 56,964
WBIFDQ E7B08 WOWAQ 55,000
KBMN B7A8B  KJaX 53,900
NQO4R 53,900
Top Ten—WIVE
Phone Multiop
Call Score Calt Score
NBAU (WBSVZL) 257,886  NRSM 394,752
KESFI 239616  K5LZO 26,780
K3KG 191,226 WBAIHIO 215578
WEXK 46,452  WT4A 172,018
KNG {(KHG) 117,040 N2EQOC 141,280
WI4K 2,480 RV 136,364
N&MM 99,698  WeVLD 130,248
K32, 96,640  K8zE 128,316
N2BJ 98,328 WAWWW 126,420
NGOG 94,088  Ka1ZD 91,988
Top Five—DX
Mixed Mode Cw
Calt Score Call Score
THC TI2GF} 454,800 EASGF 26,432
VWL 826685 YVIQP 28,796
YUIMA 34.080 EABKZ 18,496
DEGRAI 20520  FalL 13,320
AE1VY 20,400 Z8EBCR 12,172
Phone Multiop
THW gIZKD) 176,056  LU4US 330,120
NP4CC 160,208 LUME 230318
LLHBA 139,048  NABPICSA 177,408
LLU4DM 118804  VI3EZ 147,266
KG4DX 96,792 GWSBGT 41,490

One of the better signals heard came from 2 near-
by efectric fence (K4THT). Conditions were poor,
but surprising how a CQ would bring them out of
the woodwork {NAUH), Amazing how a “*dead””
band comes to lfe during a contest (W2DW). The
propagation was downright weird (KF3M). | had
so much tun this year that next year I plan to operate
the whole 48 hours. Who needs the F layer? E layer
and tyoposphere worked fine (WA2TBA). My score
went up about |k from last year when I used a ver-
tical. This vear, 1 used a beam (KV11.). Band con-
ditions were extremely bad this year. 1 couldn’t even
hear the ops across town! {(KS60). Band conditions
weren’t all that bad considering MUF, Great con-

test, lots of fun (NCST/NF6H). Now I know how
the *“Maytag Repairman’" feels, On Sunday after-
noon, 4 couple of high-speed ops came by, but chose

WTFGT, in Arizona, noted all modes of
propagation: short path, long path, scatter,
transequatorial and backscatter, At some times,
Custav added, antenna direction didn’t seem to
make much difference.

From Africa, Z86BCR took advantage of
conditions on Friday evening to work numerous
W1s and W2s. Chris also reported good short-
skip openings from his Pretoria QTH, but

not ta slow down from about 30 WPM so | could
wark them. [ guess this isn’t 4 Novice contest,
although scoring indicates that it should be
(KASPVB/N). The contest this vear was an exercise
in being in the right place at the right time! Sta-
tions would boom in for 2 or 3 minutes, then fade
away, This was a very gond test of operator skills
and endurance {NSEZA). [ worked 185 Q50s in one
hour. Who says we need sunspots? (K@SCM), The
band was in and out most of the time, | had no time

no takers.

GWABLE reported two stateside openings

io teally operate, as [ was babysitting 2 grandkids
and a pooch, both days. [ enjoved what time t had
(KRIG). *Tis really stinko when one’s 160 test score

DX Continental Leaders

Continent Mixed Mode cw Phone Muitiop
Afrlca - ZS8BCR 5L28K —

Agia JH2KKW JATYWX CT2FH JE1ZUY
Europe YUIMA EASCF FEKBF GWBGT
North America TG HH2vP TIHW N4BPICBA
{)ceania Vr2WU AHBAZ ZL1ANS VISEZ
South America - LUEWL LU1BR LL4US
Division Leaders

Division Wixed Wode cw Phone Muttiop
Atlantic N2RM K3TG KazZJ KB3A
Ganadian VE3CWE VEIDZV VEACYX VE3SAU
Cenlral OXT WaYYG WBIFQIL WOAIHQ
Dakota KBDMO KNav WapMWJ

Dalta WM4Z WEXZ N4BSN ~

Great Lakes KBMN N4AR NGOG 3ZE
Hudson KAZAEY W2LPV N2BJ N2EOC
Midwest K4vX WHZ WEOXK KaFa
New England AAZL K1vUT KNG (KHG) KAtZD
Narthwestern NGTP WEKZVI7 NZABJ KETG
Pacific NENF NBB.JQi KBHNZ

Avnanoke . AA4DYV KJ4X N4MM K4YTZ
Rocky Mountain KABFSB WRETT W5HI e
Southeastern KAXS K1ZX4 KIKG WT4A
Southwestern WBYFDQ WTFGT K8SVL WBVLD
Wast Gulf KESCY NJSN NSAL {(WBSVZL) NR5M

Mitch, WB1GQR, took top honors fram the
rare VT Segtion.

is befter than one’s 10-meter score! (KEMN). [ got
a new rig two days before the contest, That, plus
better propagation, tripled my [983 score
{KASKWX). | always did preter to ferret out the
weak, scratchy ones rather than work a “‘bundle of
boomers.” My receiver s 23 vears old and the
transrnifter is 26 vears old. F'm stilt using the original
tube in my final (KEVY). Unscientific propagation
report: ““Propagation is at its best when Daddy has
o babysit.” Zeros boyeatt the contest? Were they
part of the sunspot conspiracy? This is my lowest
scare since 1978 (KAGBIM). I was very pleased to
work LUBDQ with just 5-W output and & simple
vertical antennd (WAZHSQ). You have to sufter
thraugh the bad times on [0 to appreciate the higher
activity at the sunspot peak. The conditions this year
were reflected in the smaller-sized envelope and
smaller postage | used to send in my results
(WB2ZAMLD. I really enjoyed my first contest, |
picked up 3 new states and 2 new countries. It was
unreal how all the signals vanished when Sunday
football started on television (KB4KEM). Sunday
afternoon, 1 was faced with an important decision.
Do T contest or do [ ski? Since the skifng conditions
were much better than propagation, 1 shut down
the rig and headed off to the mountains. [ tigured

A look at the guys from Down Under, (From
left) VK3s DMU, DXI, FY and ASE, operated
VIZEZ to the largest score from Oceania. Not
shown in the picture are VK3EW and VK3COF.
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out my effective radiated power (ERP) for this loca-
{ipn in northern V'T: rare yection— + 20 dB; crum-
my propagation— = 30 dB; power-line noise—— 10
dB; result— — 20 dB. Now [ have a good, solid ex-
cuse for my [ow score (WB2ISJ/WRIGQR). The
weak-signal work was a lot of fun. 1'm looking for-
ward to an mcrease in sunspot numbers next year
{CT2FH)}. 1 have been enjoving Amateur Radio for
over 4 vears, and [ hope to enjoy ham life farever
(JETBIZ), | regret that | couldn’t make a contact
with any DX station (JK1RJ(Q). [ suppose I'm not
the anly one to complain about the propagation,
ot am ) just spoiled? Anyhow, [ don’t have ta send
2 dupesheet this time (EABZI). The band was crazy
this vear, I heard about a dozen other Ws, but 1
guess you had lots of QRM (DLERAT), I'm 17 years
oid and this is my first experience ... Cireat!
(EASEVS), I'm a 52-.year member of ARRL
(OZATY, We had great fun. The band isn’t dead yet.
It gets absolutely freezing up here on the summis
of Mt. Donna Buang at night. We'll be back next
year (VI3EZ/p).

Greg, NB8CIW, and his “disaster area” finished
number two an phone in Iliinois.

WDSGYX used this setup to make over
200 30s from the lllinols Section.

Scores .

DX scores are iisted by continent and country according to the ARRL DXCC list. LS. and Canadian scares are listed by call arsa and ARRL section.
Single-operator scores are listed first, followed by multioperator. Each line score lists call sign, score, OS0s, multipliers and entry class (A = Mixaed

Mode; B = CW Only; G = Phone Oniy; D = Multioperaton.
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Southern New Jersey
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a4 7

e
318
anc
28

KAZKAG 16,992 118
KWzl 14537 118
WAZMNM B00¢- 106
WZFXA B0 101-
WazFBP JhE 69
WBITKD 2444- 47~
KE2SE 1760-
KB2NU A 3%
Kk2s {123 LS =
NAZQ [
KiDzal B3
3
Nelaware
A03T (kAdH, apry

79200 600-
KCIAM 19,720- 168
N3CDV 5016- 75
Eastern Ponnsylvania
'WIARK 43,408 266
WhGM2 39,900, 319
AKIM 34800 349-
NIBNA 23,828 139
Kaav 20,448 M3
N3DXG 15,126 168
KAILCF 10,112 158
WAHMRA B440- 153
AE3) 7436 83
KT3F G048 B4
WAITOJ A2 B0
[%1¢Te] RO B
KIEBS 442 52
WAZIKW 2128- 8O-
W3IADE 1488.  31.
ALID 1478. 41-
KHECP3 20 22
KASNDF i 4
Naczs - R
Maryland-District of Columbia
K320 144,600 758
Kazd SBB4D- EAS.
k1] 62 958 463- B
K3TG 47,800+ 4
N3AUE 25 B4-
K3TG 34.200.
kAGGY 28,000 842
HAPWQ 28,070 ke
WIGN 13.650- 195
N3CDA 9576
WAIELE 5262
WHIBRF TEBO-
WITFA 074 A
NNAST (WAKM, opr

2938 48
WAKM 2184 43
KAIMFT ilan- &0-
KadNald 00 15,
WAZYJA G2 74

Western Pennsylvania

KF3mM &9 1007 638,
K3ija 648, G-
W3HOM 1604, 18
WARGOU 1960 35
KB3A |+ WIKHE)

30282 255
4
Alabama
WZ4F 6,310-
HAdhlA L84d. 93
RB4FAL 2376 1.
Georgia
KIKG 197,226~ 1048
Wl4K 10.480- 1342
Mavz 89,950- 948-
K4JFD V5,530 hH0-
K4BAl G4.612 288
K4EZ 40,526- 255 B
K4DLI 29.904- 267 5
KB4GID 16.704- 114- 3
N4KLUS 10 B80- 130,
KAKG 10,120 115
W04DsS F0 58
Kentucky
NGIC 94,068 70z
N4aR 86,436 343
WALOMO 12,468 B35
Khau 54.620- 270
NO3R 53,900 243
WRAF 5,496 306
KB4GE) 22,102 13-
Klanc 10,864 97
WARHZ 4560-  60-
WODLCRE |+ N4DID)

56,442 409
KAGKJG { + KA4KJIH, KEANS

NN4H, WB4VFW}

U360 273,
North Carolina
AdADY 116,476 549
KFAHK 41,328, 228
WNDAOHD 19640- 17-
WD4AVY 18,842 291-
NAUK 16,088 184.
NAKVF 5460- 19
K345 414 W0

it
214
174
(LY

A9

455 B3-

&7
63 B
61-A
558
558
58G
43-A
88
198

B30

80-n

74-A

-4
10
4.0
a4
1A

Northern Florida

Kaxs 263,554-1356- 844
WOAE 12000 443 65.B
KAadyIw H4640- 197 4H.4
KT4D 208 2% 810
WAWKG 20,244 186- 42-A

WT4A { + KEOD, KFAW, KBAHF)
122,018 §42- THD
WSO (Wis ILE, WPD, WD4FNX,
aprss 080- 193 23D

South Caralina
KJ4x 53500- 240- 85.8
WOD4EQSG (WAIMKE, apr)

18,304. 342- BE-U1
WA4LDY da8d- 101 420
MUsB 2624 40- 16-B
KAYTZ (AAAAM, KASKXM, KE4MX,

K42, KDARH, aprs.)
81,344 533 2D

Southern Flerida

k1204 176,648- 618 71.B
WD4AHZ 56,964- 309
NAJHN 28,032

Kl4Iw 14,220 158 450
WNaW 11,760 147 40-G
Wyay

WKAF

WAHYL 2350

KOG 1624

N4GPY 590- 23 15C

WAWWW [+ KAds EEF.IQT,
KD48, KR4X, WAUEA}
126,420 748 70-0
MAEJW t + N4EJIV)
75,554 453 570

Tennessee

NABSN 72670- 559 65T
WM4Z 24,800- 170 50-A
KAJHT TH320- 180 510G
RAKO 16 100 208
NAENE 10212 138 370
K4PR 3648 B3 24-A
Virginia

H4MM 49.6598- £31- 79-C
VERIGOMS 10496 125 41-A
WATMN 10,332. 126 41.0
Na0% 10,080 0. 0.8
K4RDL 8528

WaIVN 5528-

KE4GY 7392

WG 8162

WAYE 5896 b
KB4KEM B00. 17 (08
H4EUK 728 6. 14.C

KCAHN ( + KF4YH. N4JGE)
65,376 413- 650

5

Arkansas

WASTGL 62,392 598 52-C
KABRED o2 264, 245 d6.G.
WSElJ ZEHO- 4B 20-A
NSDD! 216 33 190
Louisiana

WEXZ 182,952- £94. 77.8
WROATZONS AP 111 A9-A
Mississippi

KASKWX 19.188- 120. 39-8
NSFDF 4,364 147, 38-A
New Maxica

NCBQ 17,280 108 40-B
WML 16.848- 162 §2-C

KALFSE T8h0- 134, Zh A

MEOVY 676 81 28.A
WTLHO 604H: 64, 28.B
MSEZA IGFR- 56 194

Northern Texas

NSAU (WBEVZL.0pr)
257.894-1417

KESCY 186,340- 1040 77-4
KSQHD (KYSN.opr)

SOH08. 459, dB-A
AT 25840, 170 368
ADSF 23,088 140- 398
K5I 15,631 230 49-4
K, 10084 749 318
KasPVE o B 4B
Qklahoma
NSAFY 4140- 39 238
KEDIEC, 98 7 G
NBIN { +W3AS)

29,842 06 43D

Southern Texas

KESF| 239,616- 1248~ 95-C
WASIYX 29100 220 B5-C
KCBGE 29,070 253. B7-A
NSHFR 28,024 504- HE-G
W5ASP 1,220. 157 30-A
WELLU 5456- 48 1.0
NSAE 4746. 73 2TA
K5HIM 1962 24 20

NRSM (+ RESTY. NSJJ
394, 752-1R63. 96-0

KSLZD { + KASSBS, WBSRUS)
226,780- 4. 850
KERVR [+ WEASE)
136,364 Tibe 13D

&

East Bay

NEGRM B700: 101 J0-A
KASIK FE0A. BT 224
K2GMY s AT 140
KS6Q [ PR R

L.os Angeles

KBSYL 82 245 623 6
NBHO 40,306 448 57
KBEID 45,008 416 &
WECN s712- 198
KODMN 4374 Bl
KASGDX 2080, 8O-
Orange

MNCHT {NFEH, opri
¥2432- 198. 42.8

YsiMD 15, /66 100- 39-B
®AGSAR 11,832- 95 298
KEPYS Ti80-  90. 41.G
WABGFR HE4 2B 15-A

WEVLD (KETX0 KBBREKL, KABU,
NEKN, W3ICED, WASDPQ,
WASHIK oprs.)

130,248 728- 871

WRBWUW 1+ ACEO. KR&Ga)

18,360 168 4-1

Santa Barbata

WABFGY 28,980, 232 A2A
WESWM 14,382- 183 47.0
NVEI U 107 364

Santa Clara Valley

NEMNF 55.120- 372 52-A
KEHNZ 41040- 360- 8%.G
NBRZ THENS. 2F7- BRG
WABTKT 13,756. 159 38-A
keTA 12896. 161 314

KJes 4140 BQ- 234

NAUW 650 B0- 45-A
San Diego
Wisz T L3056 140- 42-B

“FGER q4YB8-  B5- 90
KFBKE 3024- 53 248
KEHAT (KWBV, KASUCAD, KFENW.
Was EHR, JXA. PRW, Z6E,
NBJFV, WHELLQ, oprs.)
11,594 122« 310

San Francisco
KESEY H300: 63 5B
KOBGU 498- 21 HA

San Joaguin Valley

KAGEIM 19,816. 192 48-G
NHBIQMG G0 83 2B
WAGYAB jlB. 33 18-A
KAHUDGS 240, 5 6B
Baciamento Vallay

WOBCAH 1200 6 &8
7

Arizons

WR7FO 87,406

WAVKLK 54 7RE-

WIEGT 36.120-

KXTJ 12.284.

KDIYO [HEL

WIYS 4000
WBIAPW 1740

NPCEE 1066-

idaho

KATT 3432 33 22
WYGCL 252 12 BeA
WIIWU P8 4 A
Mantana

KE7X 15,812+ 107 39-8
Navada

KEMQx/T BBSS B8 274
WPABX 1440 36 20-C
Oregon

KAZRDU B448- 127 24-4,
N7AKQ 3990 8% 21-A
WIGUR W G 1Fa
WML w20 160

WAGPYA (+ NITT
12828 15%4- 1.0

Utah

WITE 5512 53 76-B
WATADK 205 61
Washinglon

NGTP 33558 BB H1.4
Wazav 25628 204 434
WEKZVIT 20,336 121 41.B

N7ABY 13,320- 185 36-C
WIAN 5400 B2 2B
K&/ 4544- 67 19B
NTETC Y408 4} 14B
WHEU 1344 8. 12-B
WIDFQ 1182- 24- 12.B
VY7DRA 156 13- 3R
WATLIWV 136 1. R
WIPsS 44. 11 20

KEMG {+ WRTON
14,960 11)- 44.0

Wyoming

NCTO A4 3 118
KCTRG 1456 M- 148
KBIM -2 N Nod

8

Michigan
NECXX
KaMPF
KO5DVIS
KaKUH
K&y
NAGSY
Wawvu
WESMOG

I 8 1A
K&tia 2860, 46 138
NACOA 2SR 31 ZhA
KasELH 24 13 4B
KESIA 120 6 58
KEZE | + WEMNL)

{28,216 758- 68D

GOhio

KEMN A7.368. 422- 6{-A
NBRa 43974 549 63.G
WaFN 43.764- 208 526
Kaww 34560, 192 458
WHRKKF 25,860 228 855G

N.JalL 23,300 184 S0-A

NABW 14382, 184 539G
WOBSROK 13608 168 42:G
KV8Q 13,440 101 32.B
KABRBO B400- 100- 32.C
WENPF 5400 5 36-C
k3J73 4584 b4 23A
NBEKS 4094 56 234
WABGLF 276 3% EB
WBaVYUL 2650, B3 25.G
WASRGN #2368 31 1B
KUYR 1840 40 236
WARAZG 1504- 25 16-A
ADBW 2 33 150
WiDBKTM e 8 B0

WELT (K3IT, KDEMS, NZ4K, oprs.a
T4, 7B0- 450 GO0

West Virginia
NEAPA { + NEABW)
21,756 209 52D

)

Hlinois

wava 69,502- 44 EI-A
wavYG §5,304. 29% 6.8
Wnenzv P55 A14- 51-A
WDRGYX 32,752 203 45-A
AGOE 25.080- 285 44-C
NASj 25,080 190- 230
WOSEXD 23592. 188 434
NAGIW 22,176 292- 9-C
WAQWM 19,890. 185 384
ALIGK GH20. 110~ 31.C
KRYG 4588 62 30
NIEVW 2944- Bl- 23-A
WHIGP W2, G52 B

KAGOYA 12

KraF 1840-  48. -G
WIESD 1296 27 1B
WAREG 1292~ A4 19C
WaHOT 1248. 34 16-A
WHONHY s42- 31, 1.0
KASSLM/9 80 14 PR
KBBAC 182 12 !B

KGADL ( + KGAZA
25994 265. 41-D
WACA {+ NDAIB!
168X 168, 36.0
KYEAX [+ WEBIBvW)
as16. 122- 39D

Indiana

WSHE 9544 357 B1-A
WESFOL 40,014, 389 62
NSDE 43.564. 35R. H1-A
Ktan 17008 198 432G
KB 13,300

WaNZW 4698.

KEVQIK, 352

KBAG 180D
Wisconsin

WOXT 86,567 490 B2-A
WIOWAQ 55000- 250- 55B
WATUJU 46,544 333 46A
NSCQQ 24,360. 174 35-B
waoe 22,896 286 36-A
WAGIL 17628 140 29-B
KQ8E 17,100 225- 38.C
NoAW 12648 146, 31.A
KWsQ 12644 108 29-8
NKS 10.40. 155 36-A

WALTZE dduf He o-A
WBSHGS #3088 71- 23R
KI9ET 4464- BE- 24-A
WIHE 2400 0. 118
kDS 1844 4n 100A

WA WRUG, KEF VF, cprg)
21e 678 ta2g- YD
NSEJL ¢ + KCAxF
42.504- 2% asp

]

Colerade

WaETT 19082 111 408
ALBES 14,005 103 148
welzv S50 H3- OGO
KaQsT &0z 21 BB
KUOBNR 1394 41 17
Kot 924- 33 140
lowa

KarPR 84,420- 610 B3G
NEQP 43,350- 338 51-A
WOEJ 38,700 38 S3.G
wiol2 ABS4L. 219 448
KDOHY 16 He

KBVY 32 880

KBLCl 20580

NOEFG 15.308.

WOPPF 14,4570

WBECHS 2144

KOEVG 4580 83 30-G

KMOG ( + KADS ONA. SBW,
K01, NODY P}
15200 14t 330

Kansas

EET] 30,080 160 45.H
KHEW 10,808, 136 39
WeAWP 8148 52- 298
NBiL 1232 P 148
Minnesota

KNpY 1,926 190- 428
KBLMO 19,068 216~ 49-A
AN 9000 ¥ 258
KW 2388 40 164
KADQAY 0. 35 6B
Missouri

WRXK 166,452 493 RIG
l4vY 7,260 188 Gd
NEFQW 14,756 238- -G
WJAP 13510 141- 254
WOORBX 11,440 143 40-C
WOHEH TEIG. A9 22-A
KAPDHB 5400 86 25-A

KA { + WBHs 0av, SOV,
Kis FA. LAF, KQAZ,
NBAQC:, KABs ELLI, PGL)
36,900- 410 45.D

Nabraska

Ka3CM 41,030- 343. B5.A
Kval J0,832- 241 AT-A
KBavK 3420- 55 1%A
Kosw 2700- 50 20
WOOLL W= R

South Daketa
WEOMW

VE

Maritime-Newfoundland

A1,376- 296, 53

VE1BNN V7476, 496 TR-C
VOIAW 5562. 206 27-A
Quebec
VEROTI 3348, 63 PG
YE2QQ 494, 25 111G
Ontario
VE WX 5680 B2 200
YESCYX 48,360 312 65C
YESFWQ 16,342 429 54.G
VEIDZV 15540 110- 35.B
VEILUG 14962, 106- 33B
VERAEJFY 11532 31 2B
£552- 103 32.C
6 29-A
a0 34 208
1620- 54 15.C
VEIFEA 1404- 34 144
YEISAL (VE3S FHU, NPH, OAF,
Q3N oprs.
13860, 154 420
Saskatchewan
WESKL 1230 A2 1h-A
Alberta
YESCPP 0 . 104
VEBGOCL = ¥ )
British Columbia
VEIDVY 288 12 w8
VETZZZ (VETs EPN, WyW.
oprs.} 0 10 50
Chacklags

KSRF, KAZNMP, YZ210C, ¥arxe,
YIFOM, Z12B0G i

July 1885 ILd




Rules, 1985 ARRL UHF Contest

Cirid squares are now exchanged in all ARRL-
sponsored V/UHF coatests. The ARRL UHF
Contest is, therefore, an excsllent opportunity
to work toward the very popular VUCC award.
tf you have anv questions about grid squares,
consult Sanuary 1983 QST page 49, for a com-
plete introduction. The rules for this year’s con-
test are the same as last vear's, Be sure to mail
your [ogs early and in a separate envelope from
4any other contest entries. Send an s.a.5.2. to
ARRI Hq. and specify which contest summary
sheet you need.

Note: ARRL is now accepting applications for
VUCGC an the microwave bands. These are single-
band awards. To qualify, you must work at least
10 grid squares on 2.3 or five grid squares on 3.4,
5.7 ar 10 GHz. An s.a.s.e. to Hy. will bring you
application infarmation and the name of the
closest awards manager who will process
applications. GL!

Rules

11 Object: To work as many amateur stations
inas many 2¢ x 1° grid squares as possible using
authorized amateur frequencies above 220 MHz
and ail authorized modes of emission.

2} Conitest Period: Begins 18300 UTC Satur-
day, Aug. 3, and ends at 1800 UTC Sunday,
Aug. 4. Entrants may use as much of this time
as they wish.

3) Categories:

{A) Single operator: One person performs
all operating and logging functions, as well as
equipment and antenna adjustments.

{1} Multiband.

i2) Single band: Single-band entries on
220, 432 and 1296 MHz, and 2.3-GHz-and-up
categories will be recognized both in Q8T score
listings and by awards offered. Contacts may be
made on any and all bands without jeopardiz-
ing single-band entry status. Such additional con-
tacts are encouraged and should be reported. See
also Rule 8 (Awards).

(BY Multioperaior: Multioperator stations
must locate all equipment (including anteunas)
within a circle whose diameter does not exceed
300 meters.

4) Exchange: Grid-square locator (see Jan.
1983 (ST, page 49). Exzample: WIAW in
Mewington, CT, would send ““FN31."" Exchange
of signal reports is optional.

5} Scoring:

{A) QSO points: Count three points for each
complete 220- or 432-MHz Q50. Count six
points for each complete [296-MHz QSO. Count
12 points for each 2.3-GHz-or-higher QS0.

(B Multiplier: The total number of different
atid squares worked per band. BEach 2* » 17 grid
square counts as one multiplier on each band it
is worked.

{C) Final score: Multiply the total number of
QS0 points from all bands operated by the total
number of multipliers for final score. Example:
WIAW works W3ICCX in FN20 on 220, 432 and
1296 MHz. This gives W1AW 12 QSO points (3
+ 3 + 6)and also three grid-square multiphiers.
Final score is 12 QS0 points = 3 multipliers,
ar 36.

6) Miscellaneous:

{A) Stations may be worked only once per
band for credit, regardless of mode, Crossband
(JS0s do not count.

{B) Partial QS0s do not count. Both calls, the
full exchange, and acknowledgment must be seat
and received,

(C) Fixed, portable or mobile operation urnder
one call is permitted. Contacts with agronautical
stations do not count. A portable or mobile sta-
tion may not be counted for more than one QS0
per band, even if the station is moving. However,
2 station that changes locations may be contacted
for additional grid square multipliers, but not
for QSO points.

(D) A transmitter, receiver or antenna used
to contact one or more stations under one call
sign may not be used subsequently during the
contest period under any other call sign {with the
exception of family stations where more than one
cafl is assigned to one location by the
FCC/DOC), The intent of this rule is to accom-
maodate family members who share a rig, not to
reanufacture artificial contacts.

(E) All equipment and antennas used by en-
trants must be owned and operated by amateurs.
Use of nonamateur-owned gear is not prohibited,
but use of such equipment places the entrant in
4 separate category, ineligible for awards,

(F) While no minimum distance is specified
for contacts, equipment in use must be capable
of real communication (i.2., able to communicate
over a distance of at least I km).

{G) Contacts made by retransmitting either or
both stations, whether by satellite or terrestrial
means, are prohibited. Frequencies regularly oc-
cupied by a repeater in a [ocality may not be used
for contest work, even if the repeater is turned
off,

(H) A station located precisefy on a dividing
line between grid squares must select only one
as the location for exchange purposes. A dif-
ferent grid-square multiplier cannot be given out
without moving the complete station (including
antennas) af ieast 100 meters,

()} Above 300 GHz, contacts are permitted for
contest credit only between licensed amateurs of
Technician class or higher using coherent radia-
tion on transmission (e.g., laser) and employing
at least one stage of clectronic detection on
receive.

7) Reporting: Entries must be postmarked no
later than September 4, 1985, Official forms are
available for an s.a.s.e. from ARRL Hg., and
all entrants are strongly urged to send early for
a set.

3) Awards:

(A) Single operator

(1) Top-single operator score in each ARRL
Division,

{2) Top single operator on each band (220,
432, 1296, and 2304-and-up categories) in each
ARRL Division where significant eftort or com-
petition is evidenced. (Note: Since the highest
score per band will be the award winner for that
band, an entrant may win a certificate with ad-
ditional single-band achievement stickers.) For
example, if W3IHQT has the highest single-
operator multiband score in the Atlantic Divi-
sion and his 432-MHz score is higher than any
other Atlantic Division single op’s, he will eam
both a certificate for being the single-operator
Division leader and an endorsement sticker for
432 MHz.

{B)} Top multioperator score in each ARRL
Division where significant effort or competition
is evidenced. Multioperator entries are not eligi-
ble for single-band awards.

(C) Additional eertificates may be awarded
where significant effort or competition i
evidenced.

9) Disqualification: See January 1985 QAT
page 72. ]

Strays -uf

KEEYS T0O SUCCESSFUL DXing

| 1 What's the most important factor in work-
ing DX? Operating techniques, says Warren Ash,
AK2H, of Kingston, Mew York. And he shouid
know. in five vear’s time, Warren achieved
SBDXCC and SBWAS with low power and in-
expensive equipment. Here are a few ingredients
Warren savs can make a big difference in your
opérating Success:

* a working knowiedge of propagation—
enough to know when to wark a station from
a specifit geographical loeation on any particular
hand.

* patience to do extensive tuning before ever
touching the key.

78 L1 L

* gnough stamina to put in some weird hours
without sericusly affecting your nonmal
activities.

+ an ability to copy CW in your head at speeds
of up to 35-40 WPM.

* an understanding of how a DX station is
working a pileup. For example, what stations is
he working, and when?

» experience working coatesis. They bring out
stations you rarely hear under normal operating
conditions.

Don’t think that only the ““hig guns™ can work
rare DX, Using Warren’s techniques, vou can
too.

ATTENTION STAR-GAZING HAMS
{1 The Independent Space Research (Group,

which is developing an orbiting amateur space
telescope, is establishing a list of radio amateurs
interested in participating in the program. For
details, contact James C. Morris, 111, N4LIX,
2233 Sanford Ave., 8W, Roanoke, VA 24014.

FCC CRACKDOWN ON PIRATES

1] Some commercial fishermen in Puget Sound,
Washington State, may find themselves on the
end of a haok—the FCC's—if they persist in
using amateur frequencies. ln response to in-
creasing complaints from amateurs, the FCC has
stepped up monitoring and enforcement efforts
in the area, particularly on 2 meters, to stop com-
mercial fishermen who are using amateur mstead
of authorized marine frequencies 1n their
communications.



Contest Corral

Conducted By Edith Holsopple, N1CZG
Assistant Contest Manager, ARRL

JULY

1
Cunada Day Contest, lune ST, page BS.

3

‘West Coast Qualifying Run, 10-35 WPM, 04002
Tuly 4 (9 P.M. BDT July 3). WoOWP prime, W6ZR]J
alternate. Frequencies are approximately 3.590/7.090
MHz. Uinderline 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 Tull
name, call sign (if any) and complete mailing address.
A large s.a.s.e will help expedite your award or
endorsement.

45
Six-Meler Invitational Net Aclivity Day Contest, June
(IS8T, page BS.

12

WIAW Qualifying Ruan, 35-10 WPM, 02002
July 13 {10 PM. EDT July 12). Transmitted
simultaneously on 1.818 3,58 7,08 14,07 21.08 28,08
501,08 174,555 MHz. See July 3 listing for more details,

13-14

West Coast 160 Bulletin Summer 858 Contest, June
IS8T, page 85,

TARU Radiosport Championship, May (ST,
page 32.

Colombizn Independence Contest, Jung QST, page 85,

19-21

World-Wide YHF Prefix Contest, sponsored by CQ
Muagozine, from QD0UZ July 20 until QO00F, Tuly 22 (48
hours). Use all authorized bands trom 50 MHz through
1296 MHz (& meters through 23 cm), Use all modes;
t repeater or satellite contacts, Exchange consecutive
serial number and call sign. Multipliers are the prefives
worked per band, Count 1 point per QS0 on 30, 70
or 144 MHz; 2 points per QSO on 220 and 432 MHz;
4 points per QSO on 1296 MHz, Work stations once
per band, regardiess of mode, Mukltiply iotal QSO
points times the total number of prefixes worked (the
swm of the prefixes worked per band). Classes are single
operator, single band; single operator, rultiband;
single operator, single band, fow power; single
operator, multiband, low power; multioperator, single
band; muoltioperator, multiband; portable {with tem-
porary power source); FM only, Low power is defined
as 25-W PEP output or less, Certificate to every en-
trant. Send entries to SCORE, £.0, Box 1181,
Denville, NJ 07834, or to O, 16 N. Broadway,
Hicksville, NY 11801,

QRP Summer Contest, sponsored by the DL Activity
Group CW, from 5002 July 20 until 15002 July 21,
CW only, 160-10 meters, Classes are; A——less than
3.5-W input, single operator; B—less than 10-W input,
single operator; C—Iless than 10-W input,
miltioperator; D—QRO stations, more than 10-W
input, to contact QRP stations. Class € stations may
aperate full time; classes A, B and [ must break for
% hours, Exchange RS$T, QSO number and input,
adding xif crystal controlled. QRO stations add /qro.
Cperation is limited to one class per band, VFO or
crystal controlled. No more than three crystals may be
used on one band. Contact each station onece per band,
Count 1 point for QSO with own country, 2 points for
QS0 with own continent, 3 points for QSO with DX
{outside own continent) per DXCC list. JA, PY, VE,
W and ZS count separately, Count 1 multiplier for each
country and 1 for each DX QSC, Multiply points hy
muitipliers on each band, then add band results.
Crystai-controlled stations double total result. Submit
a separate log for each band. Logs must be received
within six weeks of the contest. Send logs (include 1
{RC for results) to Siegiried Hari, DKYFN, Spessait-
strasse 80, D-5453 Seligenstadt, Fed. Rep. of CGermany.
SEANET Contest, CW, sponsored by the Philippine
ARA. Work Southeast Asia stations, from QOZ Jaly
20 until 2359 july 21. (Phone portion will be held
August 17 and 18.) 160-10 meters, single operator,
single band; single operator, multiband, and
multioperator, multiband categories. Send signal report
and sgerial number beginning with 001 on each band.
SEANET country prefixes: A35 AS1 AP BV BY C21
DU FKR FR FWS HS HL HS Ha4 JA-ete, JD1 KA
KC6 KH2-through-@ KX6 P29 82 579 T2 T3s VK-all
V9 V83 VE6 VU2 YT XU XV XWB XX9 XZ2 YB
YIB ZK ZL-all 3B6-through-9 3D2 457 SWT RQ7 9M2
s IMB ON1 9V 1Z9, Contacts with SEANET coun-

tries count 2 points on 20-15-10 meters, 5 points on 40
and 80 meters, and 10 points on (60 meters. Nouble
the preceding point vaiues for bonus prefixes: DU HS
YB 9M2 9M6 9MB 9V1 VBS. (SEANET to SEANET
contacts count 1, 3 and 6 points, respectively,) Contacts
within one’s awn country do not count. Multipliers are
the number of SEANET countries worked x3 for
uthers, (%2 for SEANET to SEANET countries). Send
2 1IRCs for results, Seod yuur entry so that it arrives
before October 20 to SEANET CONTEST, CARL,
P.0. Box 304, Cebu City, Philippines 6401.

24

WIAW Qualifying Run, 10-35 WPM, 23002
(7 P.M, EDT) July 24, See July 3 and 12 listings for
more details,

26-28

County Hunters CW Contest, sponsored by the Mohile
Amateur Radio Awards Club, from 0000Z July 27 until
(200 fuly 29, Work stations once per band, Work por-
tables/mobiles again as they change county, Stations
on county lines count as one QS50, but multiple
multipliers. Exchange serial number, category (P for
portables, M for mobiles), signal report, county and
state (for .5, stations), province or country. Suggesied
frequencies: 3.575 7.055 14.065 21.065 28,065 MHz,
Portables and mobiles call CQ below 7.055 and 14.065
MHz; others spread out above those frequencies. Count
1 point for Q8Os with fixed stations, 3 points for por-
tables or mobiles, Multiply QSO points by total U.S.
counties worked for {inal score. Mobiles and portables
calculate their scores both on a state-by-state basis and
wverall for awards. Mail Togs by September 2 (include
a large s.a.8.¢. for results) to Jerry Burkhead, N6QA,
7525 Baltle St., San Diego, CA 92111,

Armadille Run, sponsored by the Texas DX Society,
from HOZ July 27 until 0200Z July 29. Runs con-
vurrently with the CW County Hunters Contest, TDIXS
will activate all New Mexico and Oklahoma counties;
the obiect is to work as many of these counties as possi-
ble during the contest period. Final score equals the
total number of above counties worked. Ties will be
broken by NM and OK QSO count. Oaly single-
operator etitrants operating from their own stations are
eligible to compete. Exchange and frequencies are the
surme ag for the County Hunters W Contest, Opera-
tion by the TIXXS mobiles wili be generally restricted
to 14.055-14.0075 MHz, Certificates for entrants
working af least 50 counties. A plaque will be awarded
to the entrant working the most counties, Mail
entry/QSL by August 31 to Pennis Motschenbacher,
KZ5M, P.O. Box 82, Thompsons, TX 77481,

AUGUST

3-4

i6h Meter 8SB Contest, sponsored by the (60 Meter
Wild Bunch, from 0000Z August 3 1o 23597 August
4. Single operators only. Exchange RST and state,
country or province (charter rmembers include your
number with the exchange). Count 10 points per QSO.
Multiply by the total number of states, countries and
provinces worked. Add 20 multiplier paints for sach
maobile station worked, 3 multiplier points for each
charter member worked and 2 multiplier points for each
honorary member worked. Add 10 multiplier points for
working club station VETWCV, Awards. Send logs by
September & to R. ). Kozomkowski, KAISR,
5 Watson I»r., Portsmouth, RI 02871,

YO DX Coutest, sponsored by the Romaumian AR
Federation, from 20007 August 3 until 16007 August
4. No rules received for 1985; these are 1984 rules. 80-10
meters, phone and CW, No crossmode Q50s, Classes:
Single operator, single band; single operator, multi-
band; multioperator, multiband. Exchange signai
cepoct and I'TL zone, YO stations will sead two letters
indicating their county, Count 2 poiats per Q50 with
own continent, 4 points for different continent and
8 points for YO stations. Multiply by sum of YO coun-
tries and I'T1) zones worked per band. Mail entries by
September 4 to RARF, P.0O. Box 05-50, R-78100
Bucharest, Romania.

ARRL UHF Contest, page 78 thig issue.

&

West Coast Qualifying Run, 10-35 WPM, (400Z
August 7 (9 P.M. PDT August 6). See July 3 listing
for more details.

10
WI1AW Qualifying Run, 10-35 WPM, (2007

August H {10 P.M. EDT Auvgust 10), Refer to July
listings for more details.

0-11

Furopean DX Contest, CW, sponsored hy the
Deutscher ARC, from O000Z August 10 until 2400Z
August 11, (Phone contest, September 14-15; RTTY
cantest, November 9-10.) Work stations once per band;
3.5, 7, 14, 21 and 28 MHz only. Entry classes: Single
aperator, all band and multioperator, single transmit-
ter. Muiti-single stations must rernain on a baad for
at feast 13 minutes, except for a quick QSY to wark
new multipliers. Single aperators may operate a
maximum of 36 hours. The 12 hours of off-time may
be taken in one to three periods and must be noted in
the log. MNon-El stations work EL) only, Exchange
stgnal report and serial number. W /K stations also give
staie, Count | point per QS0 and 1 pownt per QTIC
{explained below). Multiply by number of EU coun-
irigs worked per band. European Country list: C31 CTH
T2 DI EA EA6 Bl F FC G GD Gl G GM GM-
Shetland GU GW HA HB HBP HV T I8 IT TW-Bear
JW-Spitsbergen JX LA LX LZ OFE OH OHO 03¢ OK
ONOY OZ PA §M 5P SV 3V5-Rhodes SV9-Crete SV-
Athos T77/MI1 TA-European part TF UA-[348 [IA2
UA-Franz Josef Land UB UC UN/UKIN LUQ UP UQ_
UR Y22.99/0M YO Y1) ZA ZB2 1A0 3A 4 1-Cieneva
4U1-Vienna 9H 1, The multiplier on 3.5 MHz may be
multiplied by 4, the multiptier on 7 MHz by 3 and the
multiplier on 14-2F-28 MHz by 2, A QTC is a report
of a contirmed QSO that has taken place earlier in the
contest and later sent back to an EU station, QTCs may
be sent only by non-EL stations ta EUJ stations, A QTC
contains the time, call sign and QS0 number of the sta-
tion being reported {e.g., 1300/1D11Q037 [34), A Q50
may. be reported only once, and not back to the
originating station. A maximum of W QTCs to the
same station is permitted; the same station may be
worked several times to complete this quota. Oniy the
original QSO, bowever, has QSO point value, Keep a
uniform list of QTCs sent. For example, QT 3/7
would indicate that this is the third seres of QTCs sent,
and that seven QSOs are reported, Awards, List 40
Q8Os ar QTCs per sheet. Use separate logs tor each
band. Dupe sheets must be submittad for bands with
more than 200} QS0s. Deadlines; CW—September 15;
phone—CQctober 15; RTTY —Dlecamber 15, Mail to
WAEDC-Committee, Postbox 1328, D-8950
Kaufbeuren, Fed, Rep. of Germany.

17-18

New Jersey QS50 Party

KCJ Single-Operator W Contest
Alaskan QSO Party

23
WI1AW Qualifying Run

24-25
All Asian DX Contest, CW, June (IST, p, 85,
GARTG World-Wide RTTY Contest, May (57, p. 28,

Standard Contest Guidelines

1y Make sure your log detaiis the date, time, band,
vall sign and complete exchange sent and received, for
each Q80 claimed for contest credit.

2} Your summary sheet should indicate your score,
inciuding how you figured it, and a declaration that
you followed FCC/DOC regulations and the contest
rules. Your name, call sign and complete address should
be typed or printed in block letters,

3) Crossband, crossmode and repeater contacts are
uswzally not permitted, Contacts with the same station
on different bands are vsually permitted.

4) Your log should be checked carefully for duplicate
Q505 and it more than 200 QS0Os are made, dupe
sheets shonld be included with vour entry.

5) Your log may be considered a checklog or dis-
qualified it it is incomplete or if too many errors are
detected by the contest committee.

6 Avoid standard net frequencies.

7) International contesis generally offer awards to
top scorers from each L).S. call area and each country;
stage QS0 patties to each state/province.

§) Your summary sheet should include the following
statement: ““[ have ohserved all competition rules as
well as all regulations established for Amateur Radio
31 mg country,” The declaration shoutd be signed and

ated.
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Special Events

Conducted By Edith Holsopple, N1CGZC
Assistant Contest Manager, ARRL

‘Winnipeg, Manitoba, Canada: In ceiebration of the
Parks’ Centennial, XJARMP will be operated from
Riding Mountain National Park on the HF bands.
Other stations will be operating using the Xi4 prefix,
inciuding XJ4AEX on CW near 14.0i2 MHz. Opera-
tion will be from June 29 through Aungust 29, To QSL,
send an 8.a.8.¢. o VE4AKN, 15 Jupiter Bay, Winnipeg,
AIB R3T 0WS, Canada.

1.ower Fort Garry, Manitoba, Canads: The Manitoba
DX Group will operate XJALFG {rom the Lower Fort
Garry Mationai Historic Park during Canada Day
Weekend, June 29-30 and Joly 1. Frequencies:
phone—7.200 and 14.25¢ MHz; CW-—7.100 and
14.075 MMz, Spectal QSL cards available via the
Manitobz DX Group, P.O, Box 23, Group 312,
RR 3, Winnipeg, MB R3C ZE7, Canada.

Torrington, Wyoming: High Plains ARC will operate
KTYPT at Historic Fort Laramie 0000-2400Z July 4.
Frequencies: phone— 3,900 3.850:7.230 14.250 14,300
21.300 21,360 28.550 MHz; CW—30 kHz up from
lower band edges. '(.emficate for a business-sized
;;22; to K7YPT, RR 2, Box 303, Torrington, WY

kansag City, Missoari: NOEYC will be operated from
the Soldiers and Sailors i.iberty Memorial at the Kansas
City Spirit Festival, July 4-6. Qperation will be on
40 meters, RTTY and phone. QSL via NOEVC,
New London, Conpecticut: Submarine Base station
K188N will be operated by members of the KISSN
Club Station, Tri-City ARC, RASON and SCRAMS
to honor the return of the world’s first nuclear sub-
marine /S5 Nautilus (SSN-571) to New London.
Cperation will be 14002-01007, daily July 4-6 in the
lower 20 kHz of the Generat class phone and CW bands
on #$)-10 meters, and the ceater of the Navice bands.
5L via Ini-City ARC, P.O. Box 686, Ciroton, CT
116340,

Ridney, Nebraska: Members of West Nebraska ARC
will operate in conjunction with the City of Sidney’s
ventenniak celebration. Operation will he f'rom 00007
July 4 untit 24007 July 9. Frequencies: phone—3.982
7,280 14,250 21.280; CW—-3.725 7.125 14.060 21.120.
Commemorative GSL via KABAND.

Eleanor, West Virginia: WASVPN and friends will
operate on July 5-7 to celebrate the 5S0th aoniversary
of the Town of Eleanor, which was named in honor
of Eleanor Roosevelt. Operation will be on 2, 10, 15
and, 20 meters. For a certificate, sead a large s.a.n.e.
roﬂng Anthony, WABVPN, Box &2, Eleanor, WV
25070,

Hannibal, Missouri: The Hannibal ARC will operate
from the Tom Sawyer Diays celebration in Mark
Twain's hovhood town July 6-7 1500-21007 daily. Fre-
Juencies: phone—7.245 14.290 21.400 28770 MHz;
CW-—7.125 and 21.12% MHz, Vor certificate, send a
large s.a.5.&. and your (SI. card to HARC, \WWBKEM,
2108 Orchard Ave., Hannibal, MO 63401,

Traverse City, Michigan: The Chereyland ARC will
aperate KARQVH to commemorate the National
Cherry bestival. Operation will be daily from 1100Z
July 7 throvugh 0200Z July 13 in the ¢enter portion of
the 80-10 meler CGeneral bands, phone and CW, and

Novice bands. For a certificate, send a large s.a.s.e..
with your QSL. to Bd lrwin, KASQVH, 346 Peninsula
Trail, Traverse City, M1 49684,

Hampten, Yirginia: The Southern Peninsula ARC will
operate K4IHU from 1800Z July 8 to 1800Z July 9
from the waterfront during the 375th anniversary of
the oidesi continuous English-speaking settlement in
Anerica and the scheduled arrival of the replica of the
ship Godspeed from England, Frequencies:
phone—3.930 7,285 14.305 21.385 28.68%; CW—=3,705
7.085 14,085 21,085 28,185, Certificate for QS with
s.a8.6. to SPARK, Inc, P.O, Box 4128, Hampton, VA
23604,

Ripon, Wisconsin: The Green Fox ARC will operate
in celebration of the City of Ripon during the annuai
“‘Riponfest.” Operation will be from 1400Z July 13
until 02007 Suly 14, and 1400-2300Z July 14 in the
fower 20 kHz of the General class poction of 15 and
20 meters. JSL via the Green Fox ARC, Box 314,
Ripon, W1 54971,

105 Alamos, New Mexico: The Los Alamos ARC will
operate WDSIRO to commemorate the 4th anniver-
sary of the first nuclear detonation at the Trinity Site
near Alamogordo, New Mexico, Operation will be
70005007 July 13 and 14, on 80-10 meters. Look for
them on the lower parts of the General class phone and
W bands and in the Novice bands. A certificate will
be issued on receint of your QSL. §.a.5.¢. io WDSTRO,
LAARC, P.Q, Hox 787, Los Alamos, NM 37544,

Wayneshoro, Virginia: The City Parks and Recreation
Diepartment and the Valley ARA will operate KI4BR
from Ridgeview Park in celebration of “‘Summer
Extravaganza.'’ Qperation will be from 1700Z July 13
and 14. A zertificate will acknowledge QSO and receipt
of 81, S.a.s.e, to KI4BR, P.O. Box 563,
Waynesboro, VA 22950.

Raitle Creeli, Michigan: Southern Michigan ARS will
aperate WEDF/8 during the Seventh World Hot Air
Balloon Championship at the W. K. Kellogg Regional
Atrport, July 13-21. Operation will be on phone i1 the
cender partions of Ceneral <lass 80-10 meters, and CW
in the Novice bands. Fur a special QSL, seod an s.a.5.¢.
to P.0. Box 934, Battle Creek, M1 49016,

Towa (ity, Iowa: The Univarsity of lowa ARC will
opetate WIIO during the flight of STS-51F/8pacelad
2, in ¢ommemoration of the secoad mission of the
Piasma liagnostics Package (PP}, their free-flving
recoverable spacecraft and past of the seientific payload
of Spacelab 2, Operations will correspand with the
flight of the Shuttle on July 15, and will be postponad
it the flight is rescheduled. WHIO will be active on 7.230
14,275 21.380 and 14420 MHz from 1700 to 2300Z
each day the Shuttle is in space, Certificate available
for large s.a.5.e, and QST to WOIO, U of | ARC, 4000
Engineering Bldg., lowa City, 1A 52242,

Ottumwa, lowa: The Indian Hills Community College
ARC will operate WABILIQ, from 2200-04(0)2 daily
during the Chtumwa Hot-Air Halloon Races, July 19
and 20. Frequencies: 3.960 7.260 14,260 MHz, Com-
imemorative (5L cards to all who provide an s.a.5.e,
with their Q8L card. QSL via the Callbook address for
WABILUQ.

Fishers Island Sound, New York: T'o-City ARC will
operate from Flat Hammock Island July 20, from 1300
to 20002, Look for KALBB in the lower 20 kHz of the
Cieneral class phone and CW bands of 40 through 15
meters, and the center of the 40-meter Movice band.
CSI. via Tri-City ARC, P.0O. Box 686, Uroten, CT
116340,

Sannyvale, California: Lackheed Missiles and Space
Co. ARC will nperate station WAGGFY to celebrate
the 28th anniversary of the club founding. Operation
will e 1500-19002 July 20 on 14,285 phone: and 7,130
CW: and OSCAR-10 CW, Send an s.a.5.¢. for Q5L
atid certificate to LERA-ARC, P.0). Box 304, Bldg.
16il, Sunnyvale, CA Y4086,

Marysville, Michigan: The Eastern Michigan ARC will
operate EBEPV to commemorate the annuzl Port
Fiuron to Mackinac Island Yacht Race, July 20 and 21.
Ciperation will be 1400-0200Z both days. Freguencies:
phone—3.910 7,235 14.235; CW— 3,710 7.11021.110.
Certificate for your OQSL and s.a.s.e to KBEPVY,
654 Georgia, Marysville, M1 48040,

Molokai Island, Hawaii: The Kauai ARC will operate
KHS6F from a leper settlement in Kalawao County,
Hawail. QOperation will be July 25-28 on §1-2 meters,
phone, OW and FM. QSL for s.a.s.e or 1IRCs to
EH6GF, P.Q, Box 675, Koloa, HI 96756,

Davenport, lowa: The Davenpori RAC will operate
WHBXR during the Bix Biederbeck Memorial Jarz
Festival, 1700-2200Z July 26, 1500Z-2300Z July 27 and
|6(0Z.-2200Z July 28. Operation on phone and CW,
BO-10 meters. 10 kHz up from lower end of General
class band edges, Certificates for your QSL and s.a.8.¢.
vig Davenport RAC, 2131 Myrtle, Davenport, 1A
52804,

Somersel, New Jersey; K2NJ will be acrive to com-
memarate the ficst reunion of volunteers involved in
the 1984 Olympic Torch Run. Operation will be July
¥1 and 28, 30 kHz up from the hottom of each CW
hand and 10 kHz up from the lower edges of the
Creneral class phone bands. Commemorative QSL cards
avallable via Box 308, Ouakertown, NJ 08868,
Moscow, Kansas: The Wichita ARC is sponsoring the
Mascow Blowout on July 27 and 28, Station WESOE
will he active on the Cieneral phone bands, 3-10 kHz
from the bottom edges. QSL via WASQE.

Greenville, Uhio: The lreaty Uty ARA, WEUMD, wall
vperate the Annia Oakley Station 1400-2200Z July 27
and FOO0-22007 July 28, Frequencies will be 3.910,
7.23% and 14.285 MHz, Send Q5L and 5.a.%.¢. for cer-
tificate to TCARA, P.O. Box 91, Greenville, OH
45331,

MNote: The deadline for recelpt of itemas 1or this column
is the I5th of the second month preceding the publica.
tion date. For axamgle your information would have to
igach Hq. by July 15 to make the September (ssua. For
the conveniance ot those wishing to operats, please In-
clude the name of the sponsoring organization, the loca-
tion, dates, timesiZ), frequancias and call sign of tha
speacial- svent station, Requests for donatlons will not he
published. - 2N

Strays S

i would like to get in touch with. ..

Il other amateurs using auxiliary/remote con-
trol operation. Tom Workman, KITW, Rte. 9,
Box 688, Tucson, AZ 85743,

il fellow FT-980 owners. Ron Bardarson,
N2F1A/6, 474 Ardis Ave., San Jose, CA Y3117,

1] air or ground radio ops from the WW 11
373rd, B-24 Bomber Squadron, 1dth Air Force,
’hina. Cilenn A. Roberts, KU7Z, Rte. 2,
Box 101, Hazelton, 10} 83335,

i1 members of the Flying Hamy' Club or other
pilot-hams. Mike R. Craft, G4NSN, 25 Rosedene
Ave,, Greenford, Middx UB6 9$B, England.

80 DOST-

(ST congratulates. . .

[ John Smith, K3SLJ, of Potisville, Penn-
sylvania, on being named Distinguished Citizen
for 1985 by the Greater Pottsvifle Winter Car-
umival Association,

IV William H, Rawson, K2AX, of Dover, New
Jersey, on being named Elmer of the Year by
the Northern New Jersey Chapter of the Quarter
Century Wireless Association.

1T, D, Doug’ lLeitch, WASVUX, of
Beanumont, Texas, on receiving the Ralph James
Award in recognition for outstanding contribu-
tion to the Petroleum Division of the American
Society of Mechanical Engineers.

Mini Diractory

As a convenience to our readers, here ig a list

of items of particular interest and when they

most recently appeared In QST.

Attiliated-Club
Goordinaters

Club Contest Rules

License Renewal
Information

Major ARRL Operating
Events and Conventions

fMay 1985, p. 71
Jan. 1985, p. 72

Jan. 1985, p. 45

— 1985 Jan. 1985, p. 46
QSL Bureaus

Ingoming June 1985, p. 55

Qutgoing March 1885, p. 61

ST Abbreviations List
Third-Party-Traffic
Countries

Jan. 1984, p. 53
Qct, 1984, p. 73




Section News

Administered by Steven Ewald, WAACMS

The ARRL Field Organization Forum

CANADA

ALBERTA: GM h% Ellrs, VEBXC—A/SM: VEGAMM.,
SEC: VEBXC., $TMI /DEC: VEBARGC, Still ho licanse
latas with our call ai%ns but they tell us lts ust around
he comer, Grande Pr ub dolng job on VES magazine.
Print quality fias improved and iie smaller print has
lowered mailing costs. VEBNM has raauas ed more
articles for VES, ADS has given ok to NARG for the pro-
pased 2m rptr at Has.
BRITISH COLUMBIA: SM, H. Emie Sava e, VETFB—B. C,
Public Sawlce Nagt 3758 kHz, 01302 - VE7DDF Ford,
Aast N BJE Jas, Cheo In35191 Hi h235 Low 95,
rner enc Net, 3650 kHz 0200 Check-ins 684 Q
15? QTR 653 minutes. After yaars of faithful service as
Asst. NM and net recorder Tom, VE7BNI, states, ““Your
Net Recorder and asgistant Net Manal?er since 1981, is
?Ianning to ratlre on Qctober 31, 1885 dug fto old age 4nd
he onset of rlgor mortis, This notice will give the Nat
Mana; er lots of time to find & new, frasher man for the
ob.” to hear this news Tom. Maple fidgs Hamfast
July 14 new location biggar a.nd bettér, VETEJU
Chris age 16 and NCS BCEN. He and his Father |ust
passed thalr Class “A’ examination, Congratulations 10
a.ll that goassud the lasgt DOC examlnatlon 3. Tral
| 27 VETFSP

F 120, VE7EDN 60, VETXA
15 VE?EGM 11, VE?‘FB 1, VETEJW’& EZ!'B
VE4FK.

MANITOBA: BM, Jack Adams, VE4AJE-—SEC:
NMs: VE4LB, VE4VY, VE4AFD, VE4TE VE4ANR. Band

conditions have beenh very unstable thls past month,
howavaer traffic is up sllg{h y. Nice to have Bob, VE4RO,
back home from shol In Brandon Hospital, Bob i$

our kingpin for Tanth Re Ion Traffic Handler, Net and traf-
tle raports. MEPN ONI 4|n30$388 ong QTG 18, MMN-
QNI 511 sassions 30 QTC 38, MTN-GINI 223 sesalons 29
QTC 44, Traffic: VE4AJE 83, VE4ATE 81, VEALE
VE4AFG 22, VEAADD 18 VEAF’ms VE4D) 14, VE4GE 1%
VE4DT B, VE4HK 5, VE4DS 4, VEANE 3, VEACF 2, VE4M

2, TE4RD B
ONTAHIO SM L Thivlam VESGT BM: VE3LST.
VESAR, SEC: VI M. TC: VESEGO.
The Ho¥al Navy Amateur Fladlo Socrety SRNA S} is
celeprat ?their 25th annrversary wlth aggt o-gether in
Halifax on the weekend of July 19 ciety is a very
actlya ?Iruup with world-wide adherents Any amateur who
cufrantly serves In, or has served In, the RN or one of the
GCommonwealth navies can becoms a full msmber
Membership total s about 2,700 with 75 in Canada, A
Canadian HNARS net I8 active on 14-135 KHz at 18G0Z
evary Sunday. With the new raporting deadline, thanks to
all 1orgattlng your activity re orts to ma early, Each report
Is important and a pramate VE3FGU advlses that OSND
hasshlftedto?tl kHz for 1 esummarmonthn, at 20002
to the QRN. The “Sir Waltor Raleigh” which will cir-
cumnavigate the world during the next four years for
"O&eratlon Raleieh will operats an the amateur bands
r%p'graded hia equ |pment with
w T5-930 for HF and F3 activitles.
North Shore ARC is spom%a naw, at‘tractlve club lo o
which wa.s ssignad by, CELU. Con ralu!atlons
VEJMH N, naw EC for 5t. Catharines. VE3
call glgn at the BronteSaniorCrtizana com| tex re lacing
the old call VE3XSC. The Elgin Amateur R Io Soglaty has
been formed and meets the first Thursday of sach manth
(Sept. to Juns) at 2000 haurs at the Hilltg Motel Club
oﬂrcratsarav KGiA VEIEGQ VEAER VEIHSY VEIMGC
VEILSU, VEIMGY was named London ARC's amateur of
!heﬁ{ear VESBLUO, AINM of the OPN Is a naw member of
CARTG KCZ' Is up_and running on RTTY. New
amateurs are: VE302ZB VEIOZP and VEINGZ, VESPCS i rs
the newest amateur in Chatham. Kathy resides at the
Chathar Publlc General Ho Ifal and wlil be using her

s the new

]
W 133, E3KK 17, vear{czmahve'zawga
VEIGEN E3KXE o6, VE3 €3
WM 3B, vssz VEIERS 1 WD

CO 14, VESBB 13, anwe 9, VE:‘JOEH 7. (Marj
VESHE 14,

QUEBEC; SM,_Harold Moreau VEZBP—STM VE2EDO.
BM VESALE, PIo: VARTH T VESED. HM: YE2EDD. The
?py Gang Net was 12 vears old on the 24th of June.
sh evaryone a ?ood summer and let's ses \}lou again
in action in the fall. Prompt retabllssement a VE2V, qui
ast hogpltalise. Avec regret, |e dois vous annancer Ie
deces da VE2ZF. A fous une bonna salson d'ete et espere
vous revoly reprandre les activities a I'automne. Traffic:
VEZEDQ 78, VEZBP 51, VEZEC 36, VEZEKC 23.
SASKATCHEWAN: SM, W, C, MundayasVESWM—SEC.
VEBGL. STM: VE5HG BM VESWM. O A, NM
VESEX, VESNJ, ¥ VESAEJ, VESBAF Net reports:
MJARG 2 Meter - 2 sesslona 315 QNI; RARA 2 ater
29 sessions, 529 QN1 8PN SOsessrons 1250Q
33 QTG Aeglina Hamfest ugust 2nd, ard and 4ih will
feafurs a number of interastin speakars [ncludln
Dapartment of Communicaﬂnns ttawa, V
VE4AB, VESABC and V ifrcial ggening of ths
Begina Clubs Amateur Radio Htation, Il take
Elace during hamfast, Remember Fleld Day JJuné 22nd and
3rd, Tratfic: VESBAF 41, VESAGM 24, VESWM 6.
ATLANTIC DIVISION
DELAWARE: SM, John Hartman, WA3ZRBI—STM: W3DKX.
SEC: W3PQ, PO} N3DIP. PSHR: K3JL & W3DKX, Starting
in Juneg the Detaware Amateur Radio Club will be mesting
at the Cheistiana Presbytaran Churgh. SARA helped agaln
with the Gor etnwn Oak Orchard CropWaIk thase ha,p

ware WASWIY, DUG FKT,
KR XY, WAszsi KIPFW, WA3VIT, k:sJL w’a and
W3FEG. Carﬁlratulatlons 1o Na

hisu rade

9 Ganere.l N Qi1 298, QTG 49 n 22 sasslons pIgEPN
NI 62 QTG 13 in 4sasﬂlons SEN QNL48 Q)

slons Trafflc W Aa’ZBI

WAIWIY
wAaoUM 12, chJM 8, waFEG 8, KGIFW 4, N3AXH 4

EASTERN PENNSYLVANIA: SM. Jim Post. KASA—ASM's
RCILM, KAJGHT, K3FD, WASPZO. SEC: WASRZO. ACC:

KB3NE. TC: W3FAF, FIO WSAMQ STiM: KB3UD, KsMWA,
KESLH WAJJRL, N3AIA, Nels:

Narhe #rea Tire Dall me Dally GNL QTG Sass.
EPA 487 182 59
EPAEPTN 217 zaooz §01 175 3t
BITN 3510 326 154 3t
ATN 148.67 ZOUORWJF 50 04 39
DIARES 14537 1930 R B2 1B 4
DSARES Homes 20 s 5

DEESN 147.00

4 5
ROUORTUTH 124 36 &
PWAIARES 147.715 2000 R SUN 03 2 5

MARC/ARES 147,060 20 85 3 1

MARCTN 147,080 2020 R MIWIF 187 43 12
INF%EPENDENT

P 958 22002 154 H
;i‘his rr;runth t wrc;uzc_dpkki t?iB ESR‘EIS'F & OUr Eﬁrd work-
ng naet man.

WRAEPU ATR, REACY: naAFEEs, b SARES NSBFL
DBESN, WAadkA; PWA br

members with lifa membamhl i8. Th
W3SST, Johﬂ Ze% George Gable, WIEDO
Haymon éACT eorge oran, W2DGZ and
Frank Balr, Gﬁl This honor has bsen g IvantoZDgeapla
in the last SGyears Welcome EG for Snyder, Don Girton,
WB3GDH, and the new EC Ior Monroe County Aaher
Hash, NGEFW, who is replacin fhe new
EC {or Monros. Also walcome oStava Phlllllr.\s KO3H as
an OBS. Another frip for the BM was a visif to Pean
wireloss. Hosts at this tV\F were John Thomas, our EC,
WAFAF and Davae Heller, W3TX, one of our ADs, There ars
still a few EC positions opsn: Adams, Dauphin, Schuylk:ll

ay wars, John Bhaffer

and Delaware. Why not conglder filling of of thasa Im
rant positlons Trafflc NGCOY 328, ASDLY
JIME 81, W3 ws Tk as

waﬁxperz{ Nacb ro w4uosl W) GLxso KAZJOI 52,

W 48, WAQN 34, KCILY 32, WIADE
29, waaomz NGAZQ wapwvé1 W3VA 19, W3FAE
15, K3OXC 14, KB3TS 13,

MARYLAND-DC: 5M, Karl R, Medrow, W3FA—Luts of
clubs participating in Public Service Events or planni P
tham. A good show for ham radio! Your SM Yikes your wri
ten note or radiogram with general Interest items for Sec-
tion News raporting, WaM. Ieft 2 trees standln? for his
anfenna, has pared down to 2 XCVRS, and cannof get his
grand kids interested inthe hobbyl KA3R, 00, is holdrng
s _own, KICHP iust tinlshed those '\nalde choras,
3ZNW hasaﬁood midwest R¥TY net g ornP GaD vaca:
tiuned at the Arizona duda ranch-—it figgere! KAIDUE and
WASTOY report on tha Public Service avents. NSEGM ia
IooklngNlo rejuvenate the Antietam Radio Agsn, KG3Y hag
he NSN workin a Festlval KIOMN re orls the MEARC
exams WB3IBM ra, KASEMV, KA3LQQ to advanced,
WEB3FUM, NSEGS to Gsnarai KABVTN to Tech plus one
pew Geneéral, FBl SoMdARC congrats WASUMI NZEEW
KAJKIQ, KAIMWD to Generad and Techs
KAIMW A3MW KAGNUKan KAINMM,. MEPN Net
Cartlﬂcatea io WA&& B3ABFK and W3BRZ. Congrats
WAFZV is vaca:’ionln W3LDD ts about to and
WAZEHT says an outin wit “the Boy Scouls does not
count as a vacation. FW is en) oylng retiramant!
KC3DW is daing yaoman service Qnrthe E&?‘?r nats. KK3F
wanis tha BPL tO be mads easler. KA did not see
& leprachaun In Ireland suitablg as & net member. K3TKJ
and KIAP showed Delmarva ARG Packet Radio s sahs
WB3FUE, KJ3E’s new hamshach |s almost ready. K3NNI
Is a certified Bee-Keaper. WB3BFK has a chauffer driven
van, WaDQ! is an alternate MEPN Director, Don't forget
KA3ND Is an Eastern Shore man too! W3YVQ put in
around the clock duty” at WASNAN, and he Ilked the
State WX re ort axercrse as well as the 2 meter tumout

z

toy tha RACH YY thinks about those fond old
PON days. Wit the nots: NetiManagaer SassionsiTraific
1 Average. MEPNIIKJ3E 31H139 Top X KJ3E,
WASALI, KR3E, WD4LRAG, KA3CDQ, WaLDD, WAZERT
FA,s QAW an WL, MSNEGSY 11.5, Traffic!
KKIF 302, KJIE 208, KC3DW 203, KGAY 155, WIFA 128
WQ 108, KaNN |é wsl.nnas BaBFKés WaaFUE
NAIERT 5 Waz

% 18, NW 19,
KABEWY T4, KBMR T, KCSDG KA3lID4 (Mar) WAZNW 34,

SOUTHERN NEW JERSEY: S5M, Righard Baier,
WAHEB—SEC: K201, STM: Wa2U \JB ACT: KaIXE, TG
W2LDC SGL WaXQ, PIO: VACANT B2UVB. OOC:
KBZMY. Another reminder. The Southem New Jarsey
Bulletin Net meets every Monday and Thursd%yzev?mu
at 6:30 and again at 7:30 P.M. local. Cui
nounces the latest ARRL bulletins from Leagus Head-
uariers, In addition, Gene will annoynce the latest sec-
fion news and run the very ﬁ’ Eulaf Wastlink ta]ne during
the net, Please try to give a llsten ithlnkyuu Ibevery
glad that vou did, Give a listen an ar around
and llsten for WB2UVB. Since | have some mom thls
month, | am listing some more of our sectldn’s computer
bulletin board systamns (BBS). Usually these boards con-
tain a wealth of various information or many diffarant sub-
gacts Unlass otherwise notad, the protocot to use will be
1 and the transmission rates will be 300 baud. All
boards lstod are open to anyane who wishes to axamine
645-7908

them py modem i [
STAHS &
AD cKae ity) 6 28
L 55. 1258 32, WAZMGY 15,

WEST HN NEw YDRK SM, William W. Thompson,
W2MTA — Leadership Officials meetln?hat Tupper Lake
enjoyed the Packet Radio demo by KD2 EAZM
from Clinton Gounty. Dld you knowtheraareover ten thou
aand licensed radlo amateurs In the forty countrles of
WNY? About thres thousand are Leagua Mambers, About
20 have Leaque appointmenta! DO YOU? The Lea ua
needs yaour active support. On an average, there
hams for ever onsthouaand pupulation in WNY. Lota of
room for public servicel Public Service Honor Holl:

KAZBHR KG2D WAZFJJ VE2FMQ WB2IDS WA2KOJ
WBZOWO D28 {X2T KA2UBX, Of-

W2MTA WB2HBA N
ficers: Auhum KAZHLICI N2DTG WAZITJ K2ZOD; RAWNY
KAZIWJ W2CUL KAZEX!
Net QNIQSP-QND Net QNI-QISP-QND
NYB/1~ 200-178-03¢  Blue Line  231.024.022
WDN/M* 252061030  NYSi4* 384-192-030
Mike Farad 206-050-030 QARCN 049-004-004
NYPON* 74337030 Black River 2§4-003-030
NYSPTEN 513085030  GNYIN*  284.051-000
ESS 078030 CIGTENIL‘ NG ]
OCTEN/E* £82083030 STAR 09-006-004
G Net 362-035-030 WONJL® 451-108-030

WD, 030  NYS/B" 335-196-030
“NTS Net. ARES Nats: Western New York third Sunda
39558 kHz at 2000; Lewi 1800 Bun 470 B/600; 5
Lawrancs Valls Mo 1950 o 148,917 600, NAZC 1o
vary auccasaiul exams ag nanrad by LARG and Salt
City DX Assoclation. . sistad. . .27 of 41 passad
{lBS ,4%). Owago hamt a5t wa.a a!n a FBWX success with
100 In attendance! K20OR, Tachnical Goordinator for
, was awarded the Southern Tier Ham-of-the-Year
placiue for his efforts In training novices and Dther
higvements. Upcoming HAMFESTS: Batavia Jul
Newark Vallay Tratflc Handlers Picnic August 10, F ngar
L.akes at Trumansbu r;{ sut M-O-RAMA at Niagara
Ealls Convention Canter Septerber 14, Elmira Swtemb
28, Syracuse Qctobar b, Appolntmenls D
Nartherm, WAZAIV Wes e ﬂOES K ZCM &O

KA2FSP,” (PlA) KAZBC
Larence, DBmom Azn éuvrngston W2EW
Tiaga, K2LKH Ontarlo, PINAZOVT Chamung, WABRE F

Hamiiton, W2TFL Delawara. TNX to WB2NAQ th
the Aprll ﬁGmasﬂngatTupo or Lake. Emﬁ State Games
will be held In the greater Buttalo Area this year. Contact
WAZPUU or WB210S if you can halp, August 7 to 11, 150
w matar HTs and o s re nesdad o cover the alghtean
hours each day, with scads of “vanues”. t;.Ilm ets the
S ncr Swim, Traffic WB2IDS 394, WB20W 2MTA
AZFJJ 306, VE2FMQ 233, ND2S 233 WBfQIX‘I 54,
Kxérs%wz B0 FASKHA 38 Kgz0 71, KA2UBX 53,
WEZREA 49, K2YA] 49, N2EVG 35, WA2KGJ 31, WalYE
26, W2GJ 1 4’ mznmw wazmd'r N FHK 8, AF2K
W2PPS 8, b KIIUT & WHZNAD S, WASOER 2
Kczs.r z (March} K2I"(IR 20, N2FBK 18, Kéva 2 rFabi

WESTERN PENNSYLVANIA: SM, Otto L. Schuler,
K3SMB--ASM: WNIVAW. STM: AGIN, SEC; WASUFN!
PlO: WBSIZJ SGL KaHWL TG K3LR, 00 Coor: KJ3Q.

a host for

(2e]

BM: WNIVAW, WRACW QNI 320, QTG 145, Sess 30,
WPAPTN QNI 588 QTC 168, Beas 30, WAP2ZMTN QNI 385,
A

0ST

advertisers

Advertising is accepted only
from firms who, in the
publisher's opinion, are of
established integrity and
whose products are accepted
for advertising by the
technical staff of the ARRL.

Electronic
Practically

Amateurs  and
Engineers:

everything you need can be
supplied by the advertisers
in QST. And you will know the
product has the approval of
the League’s technical staff.
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HAM RADIO OUTLET

6 STORE BUYING POWER!

2 TOLL-FREE PHONE: 800-854-6046

INGLUDING ALASKA AN HAWAIL ©81 1k aNr LHIZONA CUSTOMERS CALL OR VISIT STOAE NEABEST 7234

@ICOoM]

‘»!MF’LE’ REPEATER-S A!ELLITE

[C-271H <
2 METERS « 100 WATTS  430-450MHz » 75 WATTS

s ALL-MODE * Al | -MODE
CALL FOR YOUR SPECIAL PRICE

g FREE SHIPMENT

MOST ITEMS. U.P.S. SURFACE,

FT-209RH

NEW!
2M/70CM

FT-757GX
FT-2700H

TRANSCEIVER

[WEPORAIIUN
Lormerniy instan inwes ae

MA-40 40’ tubular
Regular $745
SALE! $549 q

MA-550 55' tubular |

Will handie 12 sq. ft. antennas
at 50 MPH winds.

Regular $1245
SALE! $899
IN STOCK FOR
IMMEDIATE DELIVERY
i ﬂLL (3 JFI INFORMA: iON

AND

ALSO *IC-27H HIGH POWER VERSION

] SUPER-COMPACT [}
= METER MOBILE [;

IC-37A, 220MHz
IC-47A, 70CM

SAVE!

43 THE LONG
44 TIME STANDARD
4% FOR ACCURACY

#FOST ITEMS IN STOCK

THE VERY B

@

3- 5002[ E@J 8877 y
| $99.95 “vrr’ $589.95 &5

BEST DEAL ON EVERY COUNT!

TUBE SALE!||

IN STOCK. . .
NOWAIT

W-51 SALE 5399
LM-354 SALE $i599

IMMEDIATE DELIVERY




HAM RADIO OUTLET

6 STORE BUYING POWER!
s TOLL-FREE PHONE: 800-854-6046 FREE SHIPMENT

ML UDING ALASRA AND BAWAIL CALIF AND ARIZUNA CLUSTOMERS € 511 20k Visel STORE NEAREST rio MQOST ITEMS. U.P.S. SURFACE.
[€3(ICOM) HAND-HELDS | €3 [ICOM]| IC-735

AT GREAT LOW SUMMER PRICES A BRAND NEW HF TRANSCEIVER
WITH ALL THE

IC-02AT ¢ IC-2AT IC-3AT g

IC-04AT \ IC-4AT / . :ﬁﬁun:fsfe i
A TRULY
OUTSTANDING
BUY!

!
3
!
|

IC-3200A DUAL BANDER
_COVERS BOTH 2 METERS
and 70CM

NEWI
CALL FOR PRICE
AND INFORMATION |

i

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95

[@€3[1ICOM]

Regular $799

ALE! $629.95

R-71 A
SUPERIOR GRADE
GENERAL COVERAGE
RECEIVER

PEASONALIZED SERVICE

B FERRERAG |

CALIF AND ARIZNA CUSTOMERS CALL OR VISIT NEAREST STORE

PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME,
T e STORE HOURS: 10AM to 5:30 PM Mon. through Sat.
ANAHEIM CA S2801 OAKLAND, CA 94509 SAN DIEGO, CA 92123
2620 W La Palma. 2811 Telegraph Ave. 5375 Kearny Villa Road,
i714) 7613033, 1213) 860-2040, {415) 451-5757, (6191 560-4900,
Between Disneyland & Knotts Berry Farm. Highway 24 Downtown Lelt 27th off.ramp Highway 163 and Clairemont Mesa Soulevard
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 51401 :
9949 Howard Ave 1702 W. Camelback Road., 6265 Sepulveda Bivd
(415) 342.5757 (502} 242-3515, (B18) 988-2212
% miles south on 101 from San Frapcisco Airport East ot Highway 17 San Diego Freeway at Victory Boulevard

© ALLIAMLE 1 Aap PHA o ARAFCT - :,:;w-[,n-,r,a-,

,-‘:Ewwuw R LINA SR e MILLER + KANTHONICE - ANALCORF 5 STONER TEMPO S TEN (k4
SRAPHE ML « Al TER MAHK v ARIFNNA ¢ L DMHLG

LWRIS « CUSHURAFT » CEMWOH s B M e LARSEN P LLINAR ML 12 (m*- s b HE X ewan s HUG eyl Ol
FUIBLIS TS - AREL e 20 TRON - BASH 0 ‘lW= R o sRAMAL v s MF s MICHOH + MINLERODULC TS - IHHEIELE & Wk £ 5L and more
ALt @ Aot HE 4 BIRL - BulThanui » AEFHAHAL s HUS TLE R oY SN G BIRACE 10YE o BALUIMAR « BG4 SHLIRE «

ST AP A, dRsrpotiome spfunct po o hange wiRon! ol £ Ol 200 85F00A ratidenre pigaRe ot saes 1gn




HAM RADIO OUTLET

6 STORE BUYING POWER!

HORNE: 800-854-6046

INCLUDING ALASKA AMD HANAIL CALIF AND ASZONA CUSTOMEHS | ALY O WS STORE NESREST vy

Py 2 =
-

o]l
e o PR

ldeal VHF/ UHF base statlons for
2M/70CM transceive operatlon

40 memories.

* 250W pep. Runs cooler,
fonger.

¢ Additional LCD readout.

¢ Optional ant. funer,
160 thru 10M,

* Plus, plus, pius.

The highly popular general coverage
HF transceiver. A top seller.

ALL FOR SPECIAL 2RICE

well—earf;e;d reputation
as the leading HT

TH-: 4
i et
COniy 2.4"W, 4.72"H, 1.1"D
Qutstanding performers
in an ideal package size.

REGULAR
PRICE QF

$599 95

4HE FOLLOW[NG
11 VS-1 VOICE SYNTHESIZER 539 95 vai Lk
2) TU4-C SUB-AUDIBLE 33 95 VALLIE
3) MA-4000 DUO-BAND

MOBILE ANTENNA, $44 9o VaLUE

PFFH‘ON‘AUZED SE Fle"E
OB FEAREAD WHRS

CALIF AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE
PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
STYORE HOURS: 10 AM to 5:30 PM Mon, through Sat.

Y ke
okl (a FIRFPO) vigrent
OB KPRNH Pnaens
LERN KENA Sae e
Al RETHA van s
MR B v wrateurs.

ANAHEIM, CA 32801
2620 W. La Palma.
(7141 761-3033, {213] 860-2040,
Between Disneyland & Knotts Barry Farm

BURLINGAME, CA 94010
998 Howard Ave.
‘ (415) 342-5757,
:|5 miles south on 101 from San Francisso Airport

OAKLAND, CA 94609
2813 Telegraph Ave ,
(415) 451-5757,

Highway 24 Downiawn, Left 27tk off-ramp.

PHOENIX, AZ 85015

1702 W. Camelback Read.

(602) 242-3515,

SAN DIEGO, CA 92123
5375 Kearny Villa Hoad,
(619} 560- 4900,
Highway 163 and Clatremont Mesa Boulevard

VAN NUYS, CA 91401
6265 Lepulveda Blvd,

|818) 988-2212
San Dieqo Freaway at Victory Boulevard

East of Highway 17




KA,

L BRI, MLJ, LGU, MRC,'NWF am{ K8UTK, ad-
vanced WE3BNF, Extra N3DLJ, Congrats to all. The tasis
whara given by the BVARA and alsd by Sfeel City ARC.
| would appreciate reports from VE Teams, South Hills
Brass and Modulators, Inc. officers for 1985 are Pres.
WAlQD, V.P, KIMPJ, Treas. NGAEV, Direclors WIMML,
WALDE, W3QNI, Trustees WAIPBD, WAIWNT & NIDXE.
I would likg to hava more %eo?lle foin the traffic nets
as%eciallyllyoullve in area that has only a few operators
to handle tratfic. Too often messages have to be either
rnailed or sent back dua to no outlat in the area traffic is
intended for. The handling of traffle tan ba very rewarding
and has many facets and you maet some very Intaresting
Beu e who want to know all about this hobby. it is the

e31 FR we can get. The March of Dimes use: us for com-
munications and It was a success. Please ba sure fo send
yourgmlé?s 10 ma and the ARRL Hqg. so that our section
gets cradit for the Public Service that we all do. | am
chan?lng the pattern of this column starting next month
to get more room for section news. Nst {requencies and
times will only be listed everf three maonths and top lavel
saction appointeas bimonthly, With a limited amount of
sKoace it is necessangé Traffic: WIEGK 334, KAJ)

Q3T 179, WIOKN 152, KIGMB 96, WAJ a6,
7T, WASGNT 78, W3NGD 65, KB3DT 66, WaRUL. 49,
WAKMZ 45, KC3JQ 44, W3yl 44, WNIVAW 20, N3FM 28,
W3KUN 27, KQ3M 24, W3MML Z4, N2CYV 16, WaGUK 11,
KNJE 10, KA3LGU 7, KASEGE 6, K3LTV &, KBaL 2.

CENTRAL DIVISION

ILLINOIS: 5M, David E. Lattan, WDSEBQ--SEC: WIQBH.
STM: KBEX, OOC: WETT, BM; KOZDN, SGL: WEKPT, AGC!
WBSSFT, 7C: N9RF, ASM: K9ORP,
. Tlmea‘{z WIN) QNI QTG Sess.

ILN 36 0030/0400 Dy 617 306 61
ITN 3705 0100 Dy

2230 Dy (X SN =

1300 Dy (X SN 432
1815 D& X SN 382
1609 Sl 93
2230 1+3 5N 55
000G 54

y 5 1 ]
No reports were raceived from 9RN or DIBN this month,
DORN was reprasented 100% tggGAND. fllinois stations
wearg WOHOT WBBREE ABSE KGOYN WINXG and KWGJ.
TC NIRF has been busy giving TVI programs to area radio
clubs. His presentation includes a mathematical mathod
of determining the TV margin of an amateur radic station,
and a discussion of sofiware he has written 1o make the
calculations aas¥. At this time two ATL appointments are
in the making. IT you are interested in serving amateur
radio throu%ugourtechnlcal skills, contact N9RF. Logan
County EC WBUCWE reports that the 147.225 repeater in
Lincoln has been changed over to HTTY operations, Area
hams ara encouraged fo theck in and learn its features.
5M WDYEBQ represented ARRL at a maeting of 1llinois
VOLAG (volunteer agencles active In dlsaste?. he lllinois
river flooding which resulted In many countles receiving
& federal disaster declaration was discussed, As always,
radioc amateurs played an impottant role in handling
disaster related communications. SEC WOQBH raports the
1ollowlngghanges in ECS over the [ast six months . ., in
Marion untdv WB2QEG replaced WEVO who moved;
WOKPT retired as EC of long standing in Sangamaon Co
and is followed by KOCNP: tn Kankakes Co. NBEJK re-
lacad - in Will Co. N8DIX haa replaced N9AOFP; for
ok Go, WASWDE replacas WOSJLE: in Pery Co.
WB9UEA has ratired, and is replaced by WD8EEG: and in
Mor%an Co, we have a new appoiniment in WIOES, Man
thanks to those who are leaving EC posts for their h
work and dedication, and_weltome
are taking over the relns. TRAFFIC HANDLERS ... A re-
cant ocgurrence within our section has painted out th
importance of accountability in fraffic hanpdling, When you
accept a massage for relay or delivery it is mPeratlva hat
ot record who the message was received from so that
e messaga path can be traced back to the originator if
neaded. Messages should be kapt on file for a period o
one yaar after handlm for accountabllitg 'Eurguose
Traffic: WASBFV 542 BJ 445, WOHLX 186, KBEX 18
WBBREB 162, WOHCOT 157, WANXG 156, KAGEWN 12
WSJLJ 124, KCSYN 65 KDgKez NSEWT 32, K281 31, NDS
29, NCST 25 WELNQ 22 KBIQX 18, 'WDIHGW 17
KASBBY 14, WaKR 14, WBATVD 12, WASSID 11, KIQEW
}o,Nvg%i@ ;b, N9CLB §, WOVEYIM 9, WAORUM 8, WDICJB

INDIANA: 8M,
TM: WOJLL. BACG: KITUS.

"8 28
%
4

gQN

SNNG 9,

Bruce Woodward WOUMH — SEC:
TC: KPS, sgll-l%

N 36
IWN 3910 _ 1310
IWN VHF Bloomington
IWN VHE Kokomo
IWN VHF L}_gnnier 450 30
Hoosier VHE Nets for April QNI 8212, QTC 178, Bulletins
104, QTR 6380 in 161 sessjons for 19 nets. 9AN cycle four
ONt 351, OTC 240, QTR 965, ses 60 in 100% Stns; WBEL
WOFC NSHZ KJ3) WaJUJ WASGCF WBIUYL KWW,
DARN 330 messages in 1152 minutes, IN 58% 5tns:
KICGS WIJUJ NOUWU KASEIV, CAND 625 messages in
30 sessions, DOAN 100% Stns; NGDWLU WJUL, Appaint-
menis: Emergency Coordinatgr KCOED for Lawrence
L for Bubolse Goun_ll.{i QRS Coordinator
ATC WBSTOW, PIA WBSPFZ.
s KXEBK, Seymour In.: WBSSVR, Terra Haute In,
It was a pleasure to work WQINX, the speclal sevents sta-
tion for the 75th annivrsarly af the Boy Scouts of Ameri
Fort Wayne Area Council, The station was set up an
operated by ACARTS. The&?ad two HF statlons and a two
rmeter station on the alr. Over 2000 young scouts had an
0 ngmliy to see amateur radio in action th
HIl arid others. We must all ll’y to interest young

anple in amateur radio. Wa ara pleased to note that the
alumbus ARC has complgted their appllcation to
become & Spacial Servica Glub. | have recaived 160

osteards - 128 favor thkh, 28 20 kh, 151 favor section

C, 50 are ownars or trustees, 110 are users, The results
suppart our resen!LR’oslllon. Traffic: WalllJ 763, WICNE
537, KJpd 233, WBIUYLI 110, WOEI 92, KASFFO 70, WeJZV

BUTTERNUT
HF6Y HO-10 vertical . ...veivieiiiaii s 119.00
HFav 80-40 vertical , .11200
2MCVS 2MY, vertical | 47.00
AMKIN toof mbg. kit .. . L 41.88
TBR160S 16omaddon,,...... 43.00
MPS mig. post sleeve ... iiiiiieiin. 550
AND MORE!
CGUSHCRAFT
Ad dele tnband ..o iai s 275.95
Al 3eletriband ...l .210.00
B3 10, 15, 20 remate tuned vert, | . 260.95
AVS Gbandtrapvert. ... . BB
3219 19 gle. 2mt. boomear ......... .+ 59.95
215W8 15 els. wide band 2mt boomer - 5395
4248 24 ele. Tdem boomer .. ...... L T7 00
416TE 16 ale DSCAR 435MHZ ..., .. 5800
Aldd-10T 10 ele, OSCAR 1459 MMz . . 49.00
AQP-1 OSCAR pack 2 dth 70cm 140.00
AR-2 2mt vart. nngo 23.00
ARAX-2 2mt vert, ring ranger . 28.00
ARX-2B 2mt vert. ringo ranger il 35.00
AND MORE!
HUSTLER
6BTV 6 band trap vert, ... 126.85
SBTV 5 band trap vert, . 108.85
48TV 4 band trap vert. ... . B4.95
G-144 Fix stat. 2mt collinear. 112,85
MO-1/MO-2 mohlemast........... 2055
AM10/RM15 10a-15m rasonator (sta.) 10.85
AM10S/RMISS super rasonator. .. vas:vriivaiaean i 595
RM20/RM205  std. & super resonator . . 14.98/20.98
AM30 30mt std, resonator ...l 1585
AMAO/RMA0S  std & supar .. .vav0e 1695723855
AMYS/RMBD  78orBOstd. ... ...coiiiiiiinne 1785
AM753/RME0S 75 or BG super 3495
BM-1 humpermt ... 1595
&5M-2 stainless ballmt. ....... 16.9%
SSM-1 stainless bail & spnng mt 3085
Q-1 quick discantest .. ..., 13.95
SGM-Z 2mt% mag mt......... ..2605
HOT trunk mt. w/ swivelball ............. 1585
AND MORE!
MY-GAIN
THTOXS 7 ala. triband ...
THEMK2S 5 gla. friband ,
EX-14 4 ole. friband .
THA35RS Jele. 7TSOW pep..
18AVT/WES 5 hand trap vert
14AVQ/WES
vag
4y8 7Qem arnni-direct
HB144MAG Zmtmagmt.. ...
AND MORE!

HY-GAIN ROTORS
Tex 20 ’

BOHN
NG et 37.80
ZBAG topsest. .......
G i0seat ...
2RAG 2. 3top sact. .
48G 10 sect ...,
45AG 2, 3wpsect. ...
ASPSG acoess. shalf | .,
AB45G access. shelf ...
TB-3 thrust bear , .,
M200 O mast.. ...
5B26G shart base ...
3B45G shart base ... . oo 49
EF2545G QUIPLIB ... e 7
EPECIAL ORDERS
BX48 [
HBxX48 10sg
HDBX48 1Bag it ...
AND MORE!
LARSEN
LM150MM
NLA150MM
NMO150MM
KD4-142-HQ
AND MORE!
ZABLE & CONNECTORS perit,
BELDEN9913 ... q4c
GCOLUMBIA RG 213 e
i . 96
REG 8X 14e
RGE/U 126
PL259 SILVER

N-MALE FORB/LL......,
BNC (M} —LHF (F)...o..o.o.

AND MORE
SOUTH RIVER WHILE THEY LAST!
* STEEL MAST TUBING:
MZ 1655
MZ1525F
MZ16158
MZ18108

* GROUND RODS:

GNDACP 1

GNDSCF X

GNDBSC et e BOA
* TURNBUCKLES:

TB-12 Fa o bt 51%

TB-14 St 7% 62¢

TB-15 B ta 4% - Lo 108

TB-16 WA L e L7
» GLUY WIHE CABLE CLAMPS:

GT-25 for cabla up to %" dia.

GT-30 for éable up to 316" dia. . hig
* GGUY WIRE RING & COLLAR:

GRA-140 up 1% Q0. alum,

GH-1 tip o 2* ©.0. steel
* GUY WIRE:

V-SW-B:20L  vimylcoated stesl ... ... L.l 4,00

M e 4.99
1ax2' .., ..o 189
L U {0.88
14wt .. 1089

TRUCK sHIPpENY T

VERTICALLY POLARIZED

UNTENNA

Rated as a % wave

= R 28695
HAM IV 15sq. i ... L23895
D451l LT N | AT k13
KR-500 glevation 12sg ft.........0000.. . 17985
ALLIANCE ROTORS
utia T T S 48,00
HOT3 ELC- K I 10595
KLM
KT34A triband dele. ..., .. b e e 337495
KT34%4 triband S ele. .
2M-14C 2mt satelide ..
aM-22C 2mt satellite ..
435-18C 700m satelite,
435-400% Memsataliita, ..o oo
MOSLEY
TA33 3 elp. triband .
TA3IR 3 ela, triband .
CLiS G ele. triband .
L33 3 ele. triband
PRO3T 7 gle. triband .
TET
HB4335P e .. £44.95
HB4330X 3 gle. quad band L 33245
HB435P 4 ele triband .. R-pa-]
MVIAH 7.1, 28 vert | .. 4895
MV3IAHR Ti21/28 vart.. . .. 5045
MVIBHR 14/2128 vart... ... L8045
MLA-4 loop 3.8/7/21/28 . 139.95
G2-10 28MHz Swizs Quad 118,95
SQY-06 2mi Swiss Quad ... 5595
50v.08 2wt Swiss Quatd ..o, 86,95
YAN GORDEN
PDEC10 80-10dipole kit ......o.ociiiiiinen 32.50
P5040 20-4C dipole kit . .. e L3000
PO4010 40-10 dipole kit ...... ,. 2875
SOB3 80 shertened dipole . . 26.25
S04 40 shart. dipale. .. .. ... 2378
ALL BANDER 160-10mt ..........oooiiiiiiicinns 2895

AND MORE!

SLINKY DIPOLE $62.00,.2-2,

!M;-é .
T

4-inch diameter coil for

optimum performance

NQ C.0.D. — Prices sublect to change without notice
We ship UPS daily — Allow 2 weeks for delivery

ANTENNA BANK /NFORMATION

T03-938-3350
ORDER DESK
800-238-8473
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A quarterwave antenna is
great for range. But it’s too
tall for most VHF handheld
applications. So Larsen® has
cut the quarterwave down
to size, without taking any
shortcuts in design or
construction.

‘The Larsen HQ (helical-
quarterwave) Kiduckie®
antenna stands just slightly
taller than a helical type, but
measures up to almost full
quarterwave performance.
The helical design below

gives it stability and keeps it
short—nine to twelve inches.
The flexible quarter-wave on
top extends the range and
allows it to bend 180°
Larsen offers ten different
VHF HQ series antennas in
the 136 to 174 MHz range.
to work with most popular
handheld radios. So whether
you're calling for help, or
just shooting the breeze, you
can be sure that Larsen
Kiilduckie antennas will
nevet run short on
performance.

rsen FAintennas
The Amateur’s Professional
See your favorite amateur dealer or write for a free amateur catalog.

IN LISA, Larsen Electranics, Ing,
1611 NE, 50th Ave
PO Box 1799
Vancouver, WA 98668
P0B-513-2722

INCANADA; Canadian Larsen Electronics, Lid.

149 Wast 6th Ave
Vancouver. 8C. ¥5Y1K3
604-872-8517

LARSEN® €(ILROD® AND KUl DUCKIE® ARF AFGISTERED TRADEMARKS OF LARSEN ELEC TROMICS. INC.
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WDaGWM 1, WIBDPE 1, WBGAJY 1, KBIDE
1, WBGZQE 1, KBSSU 1, KDODU 1, WaHTH
WOUPI 1, KMSB 1, KAGERC 1, WOHZ 1, NeDWU 1.
WISCONSIN: SM, Richard A, Regent, KIGDF Még:
KAJFQZ, BM: KAQCPRA, OO0G: NGOG, PIO: K8ZZ &
WOOAK, SGL: ALY, BTM: KOUTQ, TC: KYGDF. July
bagins my second vear as 5M, your Ideas and squestiona
have been apprecialed, plaasa keep them coming. Four
Lakes ARC Swapfest was a succass, their grouE also
hotds threa annual Amateur courses, gives AHAL VEG
exams and is a 85G. Ozaukes RG pleased 600 vigitors with
fth annual Cadarburg Swapfast, Green Fox ARC provided
sommunications for Riponfest and parada, Giovamor':
Conference had 223 QN| on 2 meters and 131 GNI on 7
rmatars for 36% increase over last vear, with 62 counties
represented, WSSN Manaﬁer, N wealcomes averyone
and givss beautiful certificats for QNI. NWTN Manager,
WGJSF, doing fine job, encourages NCSs and Fromo a3
traffic. KBIWGC answers Amateur Radio quastions trom
listeners during_half-hour WOWGC-AM Spectrum Show.
KWS0 raports 35 Amateurs in his Albany arsa will form
¢lub. Milwaukee Hepeater, 148.91, Friendship Committes
listans to groat newcorners, has saevers weather nat pro-
cedures and wants aggﬁasilons to improve. Wisconsin
Amateur Packet Hadip Association organized by
Wa4CQY, PO Hox 1215, Ford du Lac, 54935Fcn lecting Into
of Wigconsin pagket radio stations. KIGDF gave VEP talk.
at Falls ARC. Congratulations te KYHEK on eaming
8-meter VUCC, Radio-activa WBCBE recelved S00-prafix
award, South Milwaukee ARG Swapfast, American Legion
Post in Oak Crask with walk in exams; Eau Claire ARC
Hamfest, 4H Barns on Fairfax Street; and Sheboygan
Counly ARG 5waefst at Wilson Tows Hall, alf an July
13th. Milwaukee Clrcus Perade, July 14th, neads more
operators, contact WB9SMM. Aasociation of North
American Hadlo Clubs convention at Howell Avenue Bad
Carpet, Milwaukes, on July 19-21, free exhibits; telatypa,
computers, propagation and shortwave seminars; Volce
ot Amerlca to broadcast on site. Fleld Day logs must be
gostmarked by July 23rd, Oshkosh ARG Plcnic atter EAA
how at Wittran Field: and Riverland ARC Swapfest at
Onalaska Communlthcantar, both on July 27th, Silant
Keys WDEAOD and WASTLB, New Fortags EC KDINV
talks at CWRA and coordinates emergency govemmant.
NBSH |s new Northwest DEC. Madiscn lﬁlumdss, NIFCI
Advanced, KAGSWE Technician and new Novice KASTMX,
K9SAL) sons passed Novice and daughter is studying.
WOBCOC aced Advanced after 38 years as General.
KASHBAG, wiie of K9FH], takes Gensral exam and both en-
oyed attendin?_ clagses. WAZTF, Naw Barlln, wanis to
¢ar from ARRL Examiners to organize September tast,
KGBEW, Gary, wondered why he didn't recaive DX QSLs
for over a year, finally asked for League help, Gary was
pleased fo scon receive over 400 delayed QSLs from
clogged Bureau, including his 280th coyntry—a rare casd
from South Orkney igtand, BPL ta KA .
BWN B4 A, WDAIID 1313143528
WESICH 240-138-30

WAJSE  354.81
KGEC-.I 139—2?38
NIBHT 59ﬂ~54;§50
NABDL  128.27-31
WAGYVD 280-20-20
KAJOBP 118-14-27
WEBESM
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47, KGYB 43, R
38, KOUTQ 37, KAGBHK 38, WBIPKL 35, WBGISW 24
KSFHI 27, N9OCE 27 weooVée WEYNRK 25, WDIDNG
1, KagJTY 18, KYoP 8, WON
KEJPS 4, WOoUW 2, AAGY 2, (March) KABNOT 8.

DAKOQOTA DIVISION
MINNESOTA: SM GeorFe Fraderickson, Jr., KCAT - SEC:
KABAHE, STM: KDBCL The first Issle of the nawly
ravamped MSN Newslettar was racently malled oyt 10
some 150 individyals ar ¢lubs. 1 hopa that everyone of you
has a chanca to review this fine publication. 1t certainly
an do what this somewhat [imlted space ¢an't, and that
Is cover alot of ground. KADEPY has put a tremendous
amount of effort into thls, however he wants Inpyt to give
It tha wide coveraga we all hope it will provide, it will be
Issued quarttarly on the 15th of April, July, O¢tober and
January. The deadlina on Input will ba the Bth, It may sur-
rise you to know that only 28% of thellcensad amataurs
n our division are members of ARBL. If vou know of 20-
meone who is not a member, or a club that Is not ARRL
affiliated, |at i enlightan them on what ARFL member-
ship Is all about. The stronger we are in numbers undar
aunitiad banner, the mora clout wa can carry, If you recelv.
=d a questlonaire trom KeT0O, flll it out ard mail it In. If
you sea an ARRL official at a hamfest or ¢lub meeting
get 1o knaw him or her. [f something is bugging you aboti
ur hobby, digcuss it with them. That is what we are there
‘or, N NEWS: Look for an expansion scon on
MSNIRTTY. With all the stations that are active on that
net, thare should be a few potential NGS atations. Piconaet
has atarted Itg summer sched for aftarncons, running
Monday thru Fﬁdag from 3-5 PM until September. Qur
“Ham of the Month" for April is NDbA of Slespy Evs,
Remember, If you have & nomination for this award, con-
tact A P or myself (KD&CI). The criterla Is
otitlingd in the Aprll 85 QST on page 90. Hacent upgrades
include: to Novice KAMIPB, {60 fech KADT and
HABUKE, to GGeneral KABOZE, to Advanced NEEYM NOFPB
QF KA ABKWM and WRIDP, to Ex-
tra WBBMHMK and KDWE. Congrals to all of you! A
ramindar to submit all SARs and PSHRs as well as net
sumnaries to me o later than the 5th of tha monih, My
mail-in date is the 7th folks! | will take late reports,
however they go in with the next months liat. Our df&{(sst
s;g-npathles 10 family and frisnds of KeTBH and PJ
wha bacame silent kays during A&II. Finally, information
an all upcoming hamfésts shoutd be In the Hamfest Calen-
darof QST. Be sure{yuur info ig in to HG well In advance,
Ethr sources of Info include MSPN and the MSO. 73 de

NET FREQTIME GNUQTC/SESS MGR
MSN/M 3685 8:30P 2377930 WBEH!



PAC KET MADE

EZKantronics

Hantronlc&wa ts ou to join one of the fastest gro
: Amateur Radio today Packet Radio. With the Kanir cs |

' compaﬁble with most existing Packet terminal node con:
trollers. Added features include both Bell 103 and 202
tones, and the ability to use the unit as 2 1200 baud radio
modem without special protocols.

Error free data communication via computer makes Packet Radio, technolo: exciting,

the I{antm [ ?ac e Cummunicator lets you get in on the action.




New 2 Meter|FM Multipurpose
Transceiver !

il

MULTIPURPOSE
TRANSCEIVER

[

|

Hand held MT-
20A unit for Hi/
Low 1.5/150 mW
use with BA-2
Nicad Recharge-

able Battery. In mobile operation, the MT-20A transceiver pro
vides 20 W output when used with the L A-20 Lineal
Ampilifier and plug% d into the vehicle cigaretts
Portable transceiver puts out 10hWatts.. Ideal for lighter through an SD-1 adapter.
amateur participation events such as emergencies Use hand held transceiver for ail functions...
...athletic events... marathons. Thumbwheel! Frequency Selector... Built-in S Mete
The new MT-20A transceiver can be used as a 10 W ...Microphone...Speaker.

portable unit with carrying case, LA-20 Linear
Amplifier and rechargeable Nicad Battery. :

Easy to read thumbwheeil digital switches provide
complete coverage of the 2 meter band in 5 kHz
steps.

For base operation, the MT-20A transceiver pro-
vides 20 W cutput with the LA-20A Linear Amplifier,
or can be used with any linear amplifier connected

through the SD-1 Adapter,
MT-20A SPECIFICATIONS
H General N Receiver Th i ifi i
. " e new [LA-20 2 meter linear amplifier provid
Eretuency : 144-148 MHz in & kHz stops Circnitry 1 Double-tonvarsion Superhaterodyne e
Emissiontype (M) ¢ NG sockey Sersitvity * Battr nan 1,V tx 3048 SN 20 W g@tga-ByDC) of stable transmitting pow
output impedance: 500hm unbatance: S0 electivi : Greater than + 7 SkHz/ - 648 i .
Sower faurti:e : ?Sav E%{S.SJW DC){ . ]tyc“ BGr%ate{'_lthan hﬁékHz! -60dB using high performance transistors
urrent drain 1 150mA Max. an reception mage rejection 1 Better than ~
26mA on receplion with ao input signal Audio autput + 200mW (8 chrms) LA-20 SPECIFICATIONS
o S— ;:qsqm r{‘l?x.t?‘n n;z;}nst?wlssnon ) B Transmitter H General
mensions/weigl + Main unit iwithout battery pac AF output s 2OW 3.8V NG - 1YW
118mmiH) x GOmmIW) x gﬂnmm({))f?ﬁng RF output power t High 1.6W Low 150mW ouiput power 10W ((9.6\' DC or Nicad EEHSK{N inpun
Battery pack {Modet BA-2) Modulation (FM) Power source £ 13.8V DC—DC power suppl
A0mmiH) x G0mmiW) x 33mm(D)H20g  Spurious emission  : Better than — 60dB 9.6V DC—Nicad battery, NYodel BA-4/BA
Repaater device i Built-in Microphone + Electret condenser Microphone, built-in 1Optional)
¢ - B00KMz transmit down shift switch (impedance 2K ohm) Dimensions/weight ; s3mmik) % 100mm{W} x 140mm(D)
+ BOOKHz2 transmit up shift switch 580 (Without Nicad battery)
Iluminated Dial

POWER SUPPLIES
14 E;;n




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 protects the rotator
mechanism from excessiva torque,

i The main frame and reduction gear train have been
; designed to withstand maximum wind loading.

10

MULTI TORQUE mm'

ROTATOR Maximum brake power is 18,300 Ibs/in when 4 motors are
installed.
Low voltage (24 VAC) motors...Low caost B-wire control
cable.
Specifications

W Rotator Unit

MR-750E/PE MBR-300E
Rotation time | 60 Hz 58 seconds (60 Hz input) 33 seconds (60 Hz input)
50 Hz 70 seconds (50 Hz input) 29 geconds (50 Hz input)

610 lbsfinch (700 kg/om) 220 Ibsfinch (250 kg/icm)
5,200 Ibsfinch (6,000 kgfcm) | 1,700 Ibsfinch (2,000 kglfem)

2 motor] 1+200 Ibsfinch (1,400 kgfcm) | 440 Ibs/inch (500 ka/cm)
9,600 Ibsfinch (11,000 kg/erm) | 3.500 thsfinch {4,000 kgfem)

3 motor 1,800 Ibsfinch (2,100 kgicm) 650 1bsfinch (750 kg/em)
13,900 Ibsfinch (16,000 kglem)| 5,200 Ibsfinch (6,000 kgl/cm)

2,400 ibsfinch (2,800 kgfem) | 870 Ibs/inch (1,000 kgicm)

Qutput torque

Brake power 1 motor

4 MOtOn, 5300 Ibstinch (21,000 kgrem)|.7.000 Ibs/inch (8,000 kg/erm)
Rotation angle 375 degrees
Permissible mast size 1% ~21% inch (38 ~ 63 mm) < diameter >
Control cable g-wire cable  0.5sq—1.258q (AWG16/18/20 elc.)
Continuous running 5 minutes Max. permissible
Dimensions 156" H xB43"Wx843"D
(397 mm x 214 mm x 214 mm)
Unit weight 16.510s {7.5 Kg) < with 1 motor unit fitted >

The rotator frame can house up 10 4 motors to increase 1 Controller Unit
torque and load capacity, and can be installed on the same

base as a TELEX unit. CR-4 {for MR-750E/MR-300E)  CR-4P (for MR-750PE)
Power source 117 V AC (50/60 Hz)
Wind Load MR-750E/PE MR-300E Power consumption 200 W {with 4 drive motors)
1 Unit 16.1 SqFt 592 8q Ft |Moter running voltage 24V AC
2 Units 21.58q Ft 11,84 3q Ft Dimensions 49"H x71"W x69°D
3 Units 26.4 5q Ft 17.75 8g Ft (125 mm x 180 mm x 175 mm}
4 Units 30.0 Sq Ft 23.67 SqFt Weight 9 1bs (4 kg)
Operation Manual | Manual/Pre-set

iqu'aﬂtiv‘ﬁang‘p' S,
wer Rating: " W (600 4

tput Impedance: - 10.250/75-100 AR - 10251 , 5
{On.3.5 MHz] i S i ~Please call or write for tech




THE KEY
COMPONENT
INTHIS STATION
IS MISSING . ..

How effectively all of this equipment is used depends on the
ability and knowledge of the station operator! Find out how
to make the most effective use of your station in order to
achieve maximum satisfaction and enjoyment. Read the
revised 2nd Edition of The ARRL Operating Manual! It has
been five years since the first edition was published, and
operating trends and techniques have changed greatly
since then. Besides information for the beginner and tradi-
tional aspects of operating, there are chapters on interfac-
ing equipment with home computers VHF/UHF OSCAR,
contesting, DX, traffic/emergency matters and even short-
wave listening. The topics covered are written by individual
experts in that particular subject. You will find this new
edition to be the source of contemporary operating informa-
tion. 196 pages. Copyright 1985, $5.00 in the US, $5.50
elsewhere. Books should be available for shipment in
early June.
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MSNi2 3685 10:00P 207150030 KAS%PY
MSSN 3710 5:.00P 244!23!28 KALOD
MSNIRTTY T“OSP 214112 WAELI
MSPNIN 4929 12:00P SOT/D2I30 WBOWNJ
MSPNIE 3929 5:30P 1016150030  WODBG
MNAhﬁi\éVTXNT 3929 sagi 423/259/24 WBRBA

PO e 82, 5008, o e EBRAS,

£ M Y

W e A k)
'KBIWV 50, KAPODG 45, WDBHD!

WBeUKI 34, WOPEGS 32, KToR az, WADM 31,

%w DEGUE 21, NBJP 18 KNS | a.neasm,wauzu 17,

KCPAL 15, F&DBFP 14 14
E 12, WABONJ 10, KBOCD
wmw

KORTH DAKOTA. SM, Jos Gregg, KNBA—| hope evaryone
in the section wlll Torgive me for missing the deadllna in
tast month’s QST, My wlie and | had our 4th son right at
geadlinu tima and things wera vary hectic at our housa.

urnmar is & good time to think about VHF modes. Look

for thermal inversions, sporadic E and metaprs. Summar
is a time 1o play and hava fun In the sun, hut don't forgat
the local ham club, Life goes on aummer ar no, 80 don
make tha clyb officers be the on S;;_ ones present at the
summer meatings. CGheck your QST malling {abel to ses
whan your mem ursh ends and renew early. Do you
know any members of the local club who are not members
of the ARRL? If 30, suggest to them to Join up. Every
person counts.

SOUTH DAKOTA: 5M, Fregric Staphan, KCBOO—Th
Crazy Horse Amataur Radio fub alreaﬂy Has sixteen new
mermbars and is only six months old, Mestings are every
sacond and fourth Waednesday evening, Location varies
‘or tha club but alwavs naaror in Custer Clt¥ Reports ara
n for tha BCN, BH) and the Valworth
uounty Ernerg nat, Indivldua! stati n reports have bean
lacsl\fm:!&sY 80D W, MFROEO Q0 WEHOH
WevMLu MB WﬂMZI amon o:hera ThI? is the tlmo
of year espacially when your help ia needed for eme:
¢y communications planning, practlce and ac ual
emergency situation usage. Contact your lncal AH?&
emergency coordinator of wtite or talk with our S
WEYME In Mobridge, We ho & to soe you this first
of tha month in Rapid Glir . for the ahnual Dakota
slon Gonvention, It should be p perfectforashortvncaﬂon
as wall a8 a hamiest. It will be held at Howard Johnson's
ust olt 1-90 Exit 59 close h&she Rushmors Mall on July
Brl our QSL card for the display, For
E)?rs Info contact KJ&EI FOT. Have a safe trip, Best

DELTA DIVISION
gISIANA.BSM ohn “Womél.‘y Wondergem KSKR—

PG
C: NSJM. Wes! Ll. otflcers; Pres: WB

5YZLS ec: NSCB Treas WBSIFS Thelr club recenti

ARRL affiliated with 30 memb arl The Leesville VH
repeater, WBSNAA/R h asreclntnz besn ralocatsd la giva
much rsaisr coverage, The Bafon ouge Hamfaa t en-
ammed house on Saturday, ydu. 5CH, our

el!a Dlvision Directar, prasented ARRL Chartarg of Af.
fillation at the ha.mfoai to the Wast Csnl L& ARG and
to the Radio Amateur Sarvice Cleb aton Hou 8, Thay
{olned the 24 othar ARRL afflllated clubl In the Sec-
ion. I8 yaur ¢lub affijiated? The baslc requirement Is 51%
ARRL membership. There are lots of peris and advantages
lus flnanclal sweetners for ur club's treasury, In-
erastad? Contactl.e . WBTAN, at ARRL Headquarters.
The Central La ARC sends out a'monthl bullat n ca!led
the BHASS KEY, [T’s edited by Sohny, K I

solutely tops with all kinds of Info presented in 2 regl at-
tragtwala ut. [t contalns several pages oflosslp,ﬂeas,

and the latest actlvities. No wonder (hey enjoy a raputa-
tion for pulliwogeihar and gatting things done. Traffic
reports:
MISSISSIPPI: SM, Paul Kem KWET—SEC: ALTGQ. 5TM:
KBEW, AGC: KCAVD. VHE GOORD: NEDWLI, Thanks to
NF5Q for Hne ob as YHF Coord, Walcoms N&DWU to
posntlon °°°€ Correction to last month's
column Ew t EC for Clalbourme Cty, New appt:
O\’K DEG for Dlst E. Fine Hamfes? in Jacksan, En.
joyed seeing everyone. It was a pleasure to seg WSEBW
racognized Tor 70 yoars as member of ARRL Oon ra.is
Tom or fine achlevement. Hope avaryons met WER
HN3AKD at 1l ua table, Recant tlx_mradas at JAR tant
sasslon, Extra: Wi K, BSEOW, GEN!
VA, KAEUTQ TEGH; KA TMQ,
KASOQK, Gur sym athB 1o’ lhe fam[ly of Mw
nel:ame Silent EAN é
S\Aq_ 60 sess TG a46. RN gEYDD ED ssss T
30 aess Qnl 1 51‘}
30 sess 1 1258 5JHS} 30 sess QN

36 cm:: 4 QTG 6,
NF50} 4 sess QNI

MN M
N (KESWP 0584QN! 73 CAEN(D
84 Tra fic: KB: l\.{_ 506 K5 AF241 KT5Z 98,
WSWZ 50, W5L$G 4 KW5

TENNESSEE: 5M, John C. Brcwn N04Q ASMIACC:
WAAGLS. COAAT WIFZW, Pl WKAV, SEC: WA4GZE,
SGL: WAAGTZ, STM: NGdJ. TG WAHHK. Your Baction
Manager has a bit of red face in that ha Incarrectly raferrad
io .Jo n Hickard last month as Max Patteracn. Not close
|, but he is the new amateur that walked into tha
amateur exam sassion at Jackson with no ticket and left
after having com}_?latsd the ragulrements for an advanced
class operator CA. Welcomea John. Some
time ago it was indlcated that the Eaction Ernergen%
Goordinator askad ta ba replaced. Thers ware s6ve
aople who appllad tor the pusltlon A !entativa aalecticn
ad been made and that person had g proached.
was advised that your Incumbent SE ha.d Bon gettlnn
soma real good reports from his docler and so had
XYL and { should quary him In mgards to centinuin
the SEC. The reports were corract and WA4GZQ will o
tinue for theremalnderofhtatann 8 curran tyaarwould
not be as had as lasl, Many thanks Les for a continued
tine JOB. Tha SM i remlnded as ha looks at the new
rapeater directory of tha many hours apant hy 2 past fre-
uency coordinaler and his team, Sam Ki B4HAP,
o s bagn awarded the Certiticate of Mam for this fins
ob at the Knoxville hamfest. Congrats lor a “Job Wall
ona.” Little return for $he rna.n; hours of your tlmo Thu
Saction trafflc |s as follows: L Sesslona 78 Q
QTC Tg1; ViF Sesslons 72, QN 3’2 »
sions 50' QNI 27T, QTC 69} R'lTYSaaslona QN1 1{
TG 3. Throe o?eraturs are awarded W net l-’lonor Floli
certificates for this period: K9IMI, W4DDK and NG4J. Gan.
rals to tham. Con ratulatlons to the Short Mountaln
s e Sy il el s
ndividual statlon ax: v 1 this % as
follows. Trafflc: NG4J 2 F&W 174, G 154,



Attention HAMS
UNIVERSAIL

a great tower

. It you have any queshons regarding our product
b hine, please contact you locsl distributor
<.} orcall or write for information.

UNIVERSAL TOWERS

Universal Manufacturing Co, 12357 E.8 Mile Rd.
Warren, Mich. 4808% {313) 774-414Q

AMATEUR RADIO

CALL
DIRECTORY

gg‘]’_vy $1 0 POSTPAID

$14.00 in Canada and Elsewhere
including shipping by surface
mail . Addresses in callsign
order of all FCC licensed radio
amateurs and club stations.
Save $5.75, but only while the
remaining stock lasts.

THE AMERICAN RADIO RELAY LEAGLE
225 MAIN 5T
ATON,CT 0R111

=

o

and prerhature aging. Alpha Delta

ctiopy products are depénd

dasigned to effectively block

a0ly designes |
~ induced surges it power supplies and
" signal cables. Practice smart electronic

aygieng . . select Alpha Delta and
keep your linas clean.

* NEW! ACTT—POWERLINE TRANSI-TRAP™
3-STAGE 2000-AMP LIGHTNING SURGE PROTECTION

WITH STATUS LIGHT

Two socket wall outlet unit just
$29.95. Compare to others offering
only single-stage, 100-amp circuitry.
Alpha Delta gives you miore protection
- 3-stage, 2000-amp — for your
money. Unit features automatically
restorable circuitty and includes
resettable circuit breaker for added
assurance and convenignce, Configura-
tion also provides commuorn AC branch
downline protection.

Altha Delta
MACC-8 MACCS
TABLETOP POWERLINE (@ oudlets
SURGE PROTECTION
AND MASTER Y
CONTROL CONSOLE Listed

Only §79.95

Rockar-switch-controfled outlets with
indicator lights. One hot cutlet for
continuous power, Master an/off
switch. Provides 3-stage Z000-amp

TRANSI-TRAP®
- COAXIAL CABLE
SURGE PROTECTION &

Alpha Delta R-T,
HV Mark 1l g
Series

Alpha Delta LT,
HT "T-type”

With special Ceramic Arc-Plug™ car-
tridge which fires thoisands of times

L andis also replaceabla. Much better -

- than standard air-gap devices. Arc-Plug
provides precisely tailored firing speed.

Alpha Delta ACTT

Surge discharge protection where
athers have anly single-stage 100-amp
circuitry. Automatic restorable circuit
with manually resettable breaker for
added protection,

First industry device with isolated
ground to keep arc energy from
chassis,

The 200-watt models are maost sensi-

tive and best for receivers and trans-
ceivers. The Z-kilowatt models are
designed for armplifiers. UHF "T-type”
with UHF connectors (through 148
MHz): Model LT, 200 W at 30 chms,
$19.95 and Model HT, 2 kW at 50
ohms, $24.95. YHF/UHF with UHF
connectors (through 500 MHz): Model
R-T, 200 W at 50 ¢hms, 528.95 and
Model HV. 2 kW at 50 chms, $32.95.
Also available with N-type connectors.

“ee jabefs or data sheets for surge protection limitations Powetling surge Brolection devices

tested to EEE pulse standards and rated at 154, 12BVAL 60 Hz, 1875 watts continuous

o ]
@ E duty tatat,

g b yolr Alpha Delta dealer. Or in U5 order direct. Ald prices are in U.S, dollars. For postaoe
w and handhng. please ada $4 for MACC-8, $é for ACTT or Transi irap'™ roax protectors,
rrvee MasterCard and visa accepted. Omo residents add Sales Tax. Sorry, no (O D'

1k

|

" P.0. Box 571, Centervitle, Ohio 4545
current sofutions to current problems

INICATIONS, INC.

* (513) 435.4772

July 1885 N



COMPUTING SWR & WATTMETER

NEW!
Model WM1
$89.00

{includes
AC Supply)

AUTOMATICALLY COMPUTES
SWR. No adjustments needed!

READS SWR DIRECTLY. Even
when you're talking on S8B!
GREATLY SIMPLIFIES TUNER
ADJUSTMENT. SWR reading not

affected by forward power. No
confusing readings.

REMOTE RFHEAD. A must! Upto
four feet from meter. Coax can't
pull meter off table.

+ AVERAGE & PEP READING.
Allows compliance with latest
FGC rules.

* THREE RANGE SCALES. 2000,
200, 20 watts. Usable to less
than 1 watt.

* TWO TOP-QUALITY METERS.
Large 2%" meters.

1.5-30 MHz 5% F.5. Accuracy. Uses 8-18

VIIC or 115 VAG, B 3% x24%", Attrac-

tive light/dark grey styling.

WHY PUT UP WITH AN INFERIOR METER

DURS DOESIT ALL — AUTOMATIGALLY!

} THE AUTEK

Also re-
duceserrors
in computer
CW/RTTY
copyl

115 VAC supply bullt.
in. Filter by-passad
when off.

jects 80 te 11,000 Hz!
Govers signals other situalion.
notches can't tauch.

e ———

Auxiliary Nolch re: Four main filter
modes for any QRM

“QRM ELIMINATOR”

Model QF-1A
For SSB & CW
$73.00 (Inciudes AC

supply}

Continuously vari- Continuousty warl-
able main selectivity able maln frequency.
{to an Incredible 20 {250 to 2500 Hz)

Hat)

AUTEK pigneetsd the ACTIVE AUDIO FILTER back 1n
1972, Today, we're still the engineering leader. Qur new QIF.
1A 15 the latest example. it's INFINITELY YARIABLE, You
vary selectivity 100:1 and frequency over the entire usable
Audio range. This leis you reject whistles with dual notches
(1o 1 dB, or reigct $SB hiss and splatter with a tully ad-
[ustable lowpass plus aux. noteh, Imaqine what tha NAR-
ROWEST GW FILTER MADE wilf due to QRM! HP rejects
0w frequencies Skirts excead B0 dB. 1 wait speaket amp.

Built-in 115 VAC suppiy. 6¥rabx2's Two-lone grey styling

Even latest ngs include oniy a fraction of the JF-1A
sefechvity. Yet it hooks up in minutes 1o ANY rig-Yaesu,
Kenwoed. Drake, Swan, Atias, Tempo, Heath, Collins, Ten-
Tae, elc. Just plug It into your phone [ack and gonnec spkr
or phanes to the output. Join the thausands of awners who

now hear stations thev couldn't ceny without a QF-1A It
really works! if it can't pull him out, nothing can. |

cCutek Wesearch

BOX 10X DEPTJ

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

We sell only factory direct. No dealer tarkup in out price.
Order with check, M.O., VISA, MC. We pay shipping in 48

IN-LINE CALIBRATED WATTMETER INCLUDED

states, Add 5% tax In Fia. Add 3 to Canada, Hi,, Ak. Add
ODESSA; FLORIDA 13556« ($13) 920-434% $18 each elsewhers. (Shipped air.)
Fulty Assembled and Tested 1985-86
CATALOG
50¢
MODEL VS 300A ANTENNA TUNER $69.95 ! -
MATCH MOST ANTENNA-FEEDLINE Eﬁ‘
COMBINATIONS TO YOUR RiG : :
MATCHES: dipoles, mverted vees, beams, quads, '
verticals, sobile whips, random wire, etc. that are ted by -
coax, balanged line or single wire
MAXIMUM POWER: 300 watls RF RABIOKIT
INPUTS (selectable from front papel): Box 411Q
A-coax: 1-direct, 2-direct or thru tuner Graenville, NH 03048
1-balanced Ine (4 1 balun inc ) or single wire (803) 8781033
tolex BATEDY

82 U5

K4WWQ 57, WADDK 20, WAPFP 18, NN4S 15, K4JGW 15,
wrrw 14, KI4Y 1‘% Kﬁuuo 11, WBAYPO 10, W3HET g
Q 9 N 8, KE4LS men: w4psu

WdMRD 5, k4UMW 4, N4KQX 2 (Mar) NG

GREAT LAKES DIVISION

KENTUCKY: 5M, Roa[e Parciful, KA4SAA —- STM:

Smlth WB4ZDU. New Appoimments ACCH Mlke Bruce,
KA4BCM, Owonsbotoe and ATCG-A, Jalt Harris, AA4FQ)
Utica. Beqbnnlng next ronth, the K SECTION NEWS will
alternate bgtween net and traftic Info and news of othsr
interasts. Keop sandin gour traftic reports to WB#ZDU
each month but they will ba combinad and printed in this
column evergecond month. Public Bervica Evanis: April
n Hams provided communlications for the

Ha—Penny orge Trials #t Masterson Station Park and April
2,5 I.exington hHams provided corme for the Merch of

s

Difmes Walk-A.
NET N QTC SESS MGR
MKPN 1072 KA4SAA
KTN 1041 7‘2 30 KA4SKY
KYN 187 47 20
KNTN 278 75 33 KB4OZ
CABRN 200 23 23 WEAFEW
KYPON [ 4 WALA
KARC € 4 KA4RKS
TSTMN 528 42 40 1%}
EN 51 2 4 WD4IXS
3ARES 13 7 3 KM-SCM
11AF!ES 59 7 9 4 PZB

K
WD4PEBF
Tra:hc wfaa‘re 220 KA4$AA 71 KBAOZ 83, KALBCM 53,
w 4BSC 38, KA Whaznot 37,
WAANDG 20, WAWGDY 17, wmswr- 1'! WALAYY 14
wmmxn 14, KAHOE 12, WDIPBF KA4MTX 1
WD4COF B, KAAGBZ 7, wﬁ-uxss wm'riqs W4PIO(2

MICHIGAN: SM, Jamos R, Slalw WESMTD — ASM:
WASDHE. SEG: WRBRGY, bsHHU. ACC: KESE.
PlO: KCBK. sm. NECENY. TG W
Nat Time ch Sass. Mgr.
NN asay 1900 £65 323 a0 WDAEE
QMN® 3683 172 2R BT WAUE
MACS” aggs 1100“ 03 154 0 KBLNE
UEPN* 3822 1700 g18 88 WABDHB
GLETN 3832 2100 771 6% %7  WBBAX
MNN‘ 3722 mu-- a8 4 & NGR
3935 0 ) MSJ

190 949 KA,

N Snets.Tirnaslocal "QMN late, 2200 MNN late, 2000;
MACE Su, 1300, ARES Nat, S, asaé 1730. 3832 is Mi HE
amer, freq 1332 alt, Silant gwlth eeg \? YZ
Mew EC's announced by SE BERG Livlngaton,
NIAKZ: Dakland, NSEQD; Branch, KS8D;
ST WHBRHU announcas'the re—ap olnimenl of KABNCR
to th:pgng II\fM pﬁ_‘st wit? sl?cemt en TASWKE%’:%UO f?r
26 G e gap for two months. Auto
StateYou);t Laglas)announces new atficers: Pres KIBV;

Sac’y WASVXE: Treas. WABYPY, \}:er
(‘nuntl& also'has 2 new alate: Pras. N8FHE:

Sec’y NSBYR. Upgrades: to General,

ta Advanced, WDBEIB, Hearliest congrato to the § maw
Vallay AHA for its nomination for the distin ulshed resl
dantsVqunteerActlon Award, Alth ogﬂ d not
and up amaon the fin ists, the nominatian iaelfisagmai
honot, as atested by a Michigan Senate Goncurrent
Resolution of cnngra ulation and praise issued on Aprli
23rd, All M| amateurs can shase deand pleasure in this
most poteworthy happs eningt adiflac swap was &
?ood one this vear, It was m Imtappemncnaz this event
n several yedrs, The hoapltality was warm, attendance
was up, and the overall qua]itg uf goodiea on display at
thls gathering (in commun wit other Mi swaps I've been

to racently) seemead somawh f? Ara wu radual]
runnin%oui of boat anchnrs? &Tra Ic; KABC BP
WaQaH By 2 mg.u DBOU 15
WASYMH 110, WD8RH KaGXY WAB|

NE NY 87, WBIHX 83 waRNdez WBSMTD 54 wnaMJé
m 53%% W'BS\%HP 19?1&2.11.:%%?"?\’“

ES D

2, WBUAM 11 NJahs WSEOIWDHPAJ? ﬁﬂs‘r%

QA 6, KABNCR W

o:-uo sm J tiray A, Maass KBND—-—ASM KE&4, SEC:

K8AN. CWEBMZZ, ACH: K ausa T WEZML TG

KBSMU occ ADBI FIO & SGL: NECV]
| QTC s:aas Tlma{anaI) F qn g

3577 WESKEN

BN 1845,2200

BNR 248 189 30 1800 3.805

BSSN  a7p 318 S8 0945,1918 3 NBAKS

ONN 30 1830 5.708 KDBVF
SN 22 113 30 1810 3577 NEBAEM

OSSBN L] ;0?0,1615‘ 35725 WBBMZT

OSSN 20? 223 30 DMB 05 T

0 WHBCTX
The Ohlo Trajflc Hand!ars Plcnlc will be hatd this year on
august 4 fram 9 AM until & PM in tha Central Ohio area,
This year we will expand the event to make It more of an
*ARRL Section Picnlc, with everyunu (tratfic handler or
not) invited to bring the family and & picnlc lunch tor &
social event, Datails are uncertaln as of this weiting, but
contact me for late infermation as it develops. Y'all come)
Hamfesta Julv 14 Is husJ with three eventa—banto Hall
of Fam Wood County owling Gmen]
I‘he NOARSFEST Is July 240, and oy can g
to the Wheeling Hamfest on Jul 21 The AR L Board ot
Directors is scheduled to mest %25-26 30 now Ia the
time to send your inputs to Director WAO'YT and Vies Direc.
tor ABBP. Their addresses are llated on page 8 of this s ua
of Q87, and 1hF?( nsld you to tell them what to do!
Central Ohio A opearate an Amateur Hadiu
axhibit at the Ohio S:ats aJr (August 2-18) Introdycing
the public to our hobby by amonst:aﬂn a typical ste-
tion: r chew ng, DXing, ete, It you or yourclub would jike
st by signing up rafuur haur shitt or two in retum
fora free pass to the Fair for the day, contact WABKD o
K THis is an exceflant chance for your club to halp
pmmo!a Amatgur Radio! (Ifrgou can’t make the Falr ln
ugust, why not set up a able station as art otgo
L.omrnunit ) Julg 4 celebraﬂon?) The Kaﬂar &Me ical
Centegr AR has begun the Wast G S nat
ed/8 PM/145,11- relaaaten in cooperatlon with BEG
ILC with the intention of promoting cooperation amang
the many fine public-sarvice orianted groups in tha Daytnn
area. Survey: averyone reading this please sand me a
radlogra.m so that 1 know you're out there! The Findlay
AC has ? raduatad A record crop of new Novices: 15 from
thelr! class: Congratulations! The ARES Forum at the
Dayton Hamventlon wani wall, as always, Some Interast
hag bean shown in a similar "NTS F-‘orum or parhaps an
"ARRL Field Orpanization Forum®: commants? | have
i;iun sending a mont hly"Sectlon Mews Update to tha
ars of ¢lub newsletters, It contalns ate-braak|r news
&nd some additional detalls that may gt trimm ¥ )5
line quota hers in Q57. Am 1 on your club's mailing Iist




RINGO RANGER il

ARX-2B 134-164MHz
ARX2208 220-225MHz
ARX4508B 435-450MHz

MOBILE ANTENNAS

CB850M  46-54MHz Magnetic Mount
CS8147M 144-174MHz Magnetic Mount
CS220M 220-226MHz Magnetic Mount
C8450M 435-470MHz Magnetic Mount

Ep-o o e
EEa CORPORATION ~
THE ANTENNA COMPANY ;

48 Perimeter Road, PO, Box 4480
Manchester, NH Q3108 USA
TELEPHONE &03-427.7877

TELEX 953-Q50 CUSHSIG MAN

. " -
. v e

il

The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mount anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage

" One year warranty

Cushcerait antennas created the FM antenna revoiution by

© making the best performance and value available io every

ham. We continue to set the pace with a broad line of
antennas for every FM application. Tune across the band
and you will find the overwhelming majority of hams using
one, two, or more Cushgraft antennas. The reason is very
simply that they are the best. Now 1s the time for vou 1o
enioy the value of a Gusherait antenna. See your nearby
dealer today,

Exciting news for HAMS! the same high performance
and quality,. CUSHCRAFT/SIGNALS antennas, used by
professionals and business, are naw available to improve
your mobile communications.
FEATURING
s SILVER PLATED LOADING COILS
TAPERED 17-7PH STAINLESS STEEL WHIPS
STRONG, MOISTURE PROOF ABS COIL CASES
CADMIUM PLATED NON-SEIZING HARDWARE
FULL BRAID COVERAGE RG 58A/JU CABLE
COAXIAL CONNECTORS
EACH COMPLETE WITH CABLE, CONNECTORS
AND THREADED BASE TO TAKE EITHER THE
STAINLESS STEEL SPRING QR STRAIGHT
WHIP
CHOICE OF 3 MOUNTING OPTIONS

1. 90 POUND MAGNET MOUNT

2. TRUNK LIP MOUNT

3. 34 INCH HOLE MOUNT
ONLY CUSHCRAFTISIGNALS MOBILE
ANTENNAS GIVE YOU ALL OF THESE
IMPORTANT PERFORMANCE FEATURES.

~July 18856

]
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TR 280048
. IMFM handheld with

Kenwood's innovative DCS
system. Many features.

Sug. Retail $339.95
Call for YOUR Low Price!

[<E:N WOOD

S 4308

Now a generaj coverage
receiver/ham band transceiver
at an attordable price. Ideal for
mobile, and portable use.

Sug. Retail $899.95
Call for Low, Low Price!

1 AT YES AT

Ittra compact FM mobile trans-
ceivers featuring Kenwood's
innovative DCS system. 25
watts with many features,

TM211A 20, ., Sug. Ret. $369.95

Call for YOUR Low Price!
84 I'.l'.i'l';

TMA11A ssomH:S ug. Ret. $449.95

45 Watts! Multl-Featured,
Kenwood's Most Popular 2
Meter FM Rig.

Call for YOUR Low Price!

KENWOOD

HANDHELD AGGE@Q@ RIES

VB-2530 25WAmMD ... L, S90S
MMC-1 Headset wyQX . ... ..... 3985
SMC-30 Speaker mic . P "3 .1
ST-2 Base Charger for TH26EIO L. 8995
MS=1 Mobile Charger tor TR2600 ., 42 85

DC-26 DG-DC Caony. for TRZEOD ., . 19.85

PB-2% Ni-C:d Batt, for TR2600. .. ... 34.95
TU-36E Encoder for TR2600, ... 3495
LH-3 Leather Casslar TR2600 . . ... W95
$C-2 Soft Case for TRZBO0 . .. ... 1295
EE-3 Ext. Balt. Case lor TR2600, ... 1495
BT-3 Batt. Case for TR260G | L1195
A%-2 Shoulder Strap ernrenna

Base far TH2640 | L 3895
PB-21 Ni-Cd Batt forTH21.'41 ..o 1795
OC-21 OC-DG Cony, for TH21741 ., 1995

BT-2 Batt Case for TH21/41, .. ..., 795
EB-2 Ext Batt Casefor TH21/41 ... 1495
S0-BT Boit Case for THHAT/4HAT 995
TU-5 Encoder for TH21441 .. ... ... 24.85

TE 2308

Still a very popular top-of- the-
Iine transceiver,

Available at
Reduced Price!

TH=-Z21& /4T

& TH-41& 7487
Pocket size performers.
Measures only 2.24"{W) x
4727 (H) % 1.17(D),

TH-21A . .... Sug. Ret. $199.95
TH-Z1AT .. .. Sug. Ret. $229.95
TH-414 . _ .. Sug. Ret. $209.95
TH-41AT ... Sug. Ret, $239.95
Call for YOUR Low Price!

o =
Computer Patch™
Interface. The AEA CP1
Interface, a striking combination

of performance, quality and
value.

Your Cost $189.95

Save even more on package with
MBA text for VIGZ0D or
Commaodors 64,

MIBAGE
State-of-the-art amplifiers.

Your Price

B23A 2M 2W In 30W Qut

............ $105.00 58795
B3016 2M 30W [n 160W Qut
25300 20995
D1010 450MHz 10W In 100W Out
33700 28185
D1010N 480MHz 10W In 100W Out

with N connectors

24700  289.95

TLe224

¢ 160-15M linear amplifier using

popular 3-5002Z's!
Special Low Price!!!

KEl x‘\If’CﬂCﬂ

Serious radio for the serious
operator. Many new features.

Call To Place Your Order.

AHSTRON
FOWER SUPPLIES
High quality at an attractive
price, Cutput voltage 13.8VDC.

Cant.
Duty ICS Net Yaur

Model Ampe Amps Gost Cost
AS-rA & T P6495 4995
AS-108 b 1w a5 5998
AS-174 % 12 499 7Rt
AS-12M  RS-12A wiswstchable volt and
Amp meter
11185 #6495
AS4048 16 2 11598 #995
AS-20M  HS-Z0A wiswitchahle vaolt and
Amp rmater
147 % W85
AS-bA B 35 17495 15995
AS-35M  RS-15A weswitchable volt and
Amp meter .
19495 15995
RS-G0A 47 50 83485 189495
RS-A0M  RS-50A wrswitchable volt and
Amp metar
26895 Y95

Other models also available.




G751
PECKAGE GEAL

Order your1C-751 with: |COM
P5-35 internal power supply
installed, ICOM FL-52A 500Hz

v Co
C-2TFiR/H
2 meter all mode with many new

features. Available with higher
power.

CW filter installed and SM-8 1C-271A ......... Sug. Ret. 5899

dAeﬁkfm|<§1489 WC-271H......... Sug. Ret. $89¢
or

You Save $236! Call for Your Low Price!

HANDHELD ACCESSORIES
LC~14 Vinyi Case tor IC-02AT . .., ., 51795
=35 Drop In-Cl 1 [ 690 F
5.2 2orma 1 2 NIGAD Bty 060 i-745 vt ohs: b ket g
BP-3 25071A 8 4V NICAD Battery, ., 29.50 PACKAGE DEAL
BP-4 Alkaline Batlesy Gase 1250 Call to Place Your Order

- ithye
BP-5 428mA 108Y Batery . way | Qrderyour IC-745 with: Astron

P-7 425mA 13,2V NIGAD Battery . ., 6750 %g&Aéﬁ%%%“s‘Er;répﬂg W= T8 7
E:ﬁf&mﬁ: ICADBa"eW giﬁ ICOM FL-52A, 500Hz CW fitter All mode, 430 ~ 450MHz continu-
©P1 Cigaretie Lighter Gord ... ... s § installed. ous coverage. Now available
DE1 DCOPPAGK . ereerreeros, s 1 A SuperBuy at $979 with higher power.

Leather Gase for IG-BAT ... ... 385 IC47T1A ... ..., Sug. Ret, 5799
HS10 Headsetfor HTs. ... 1850 4 You Save $245! IC47IH........ Sug. Ret. $1099
HS105A VOX Unit for IG-O2AT ..., 19.50

HS10S8 PTT SwitchBox .......... 19.50 Call for Low, Low Price!

IC-32006W
Dual bander 2M and 70CM, =) IC@M

[ICOM)| ;
Many teatures. Sug. Ret. $548.00 M‘Qﬁ ICOR: WYHES

IC-SATS | Calil for YOUR Low Price! E-,!HF gﬁ@ ILE$
SAT /48T ; = 3

&till the most popu-
lar, low cost/top
performing hand-
helds around.

New full-featured 2M,
and 440MHz hand-
" helds! Scanning,

I 10 memories and
programmable sub-
audible tones are
| just a few of the
E MANY features of
| these terrific new
| radios. AND THEY

I—2A {25W, 2M, F]
.............. Sug. Ret. $369
1C-27H (48w, 2M, EM)

E N?'IEHCOLM PéngLE e N Sug. Ret. $409
E W ALL ICOM
. - b 1G-37A (25w, 220MHz, FM)
HT ACCESSORIES! | |C-2ATSALE PRICED $199.95 Eﬁ R4 & ............ zSug. Ret, $449
IC-02AT Sug. Ret. $349 ICBATSALE PRICED $23985 @ Perhapsthe best receiveratany [ |C-q74 wsw. Toem. £M)
IC-04AT Sug. Ret. $379 IC4ATSALE PRICED $23995 | price! Sug.Retail$788 | . ... Sug. Ret. $469

Available at Reduced Price! ! Call to Place Your Order Call for YOUR Low Price! Call for YOUR Low Price!

Altention National WATS Callers: we
have expanded our telephone hours Mon. thru

Fri.: 6:30a.m. - 5:30p.m. PDT (9:30a.m. - 8:30p.m.

e " = — EDD for the ience of our East Coast
TOLL FREE - IncludingAlaskaand Hawdil. gna sarly moming bovers: o oot €od

W7GABDale  K7DS$ Frank Washington Residents: Call (206) 784-7337

All pricas, specitications and avallability subject to change without natice,
KG D Bob Washington residents add applicable sales fox. Free UPS Ground Service applies
to most fransceivers with relaled accessories excluding anfennas.

6115 15th Ave.NW.  STORE HOURS: oo
Seattie, WA 98407  Mon. thru Sat. -
(206) 784-7337 9:00am — 5:30pm

Dale, Frank,‘ Bob, George and other kn;awledg;
able professionals are willing to help you.

July 1985 95



"~ New From
Butternut®

HF2V
DX The 80 & 40
Meter Bands

The HF2V is the perfect complement
for the Ham who already has a beam
anienna for 10-15-20 meiers. Add 80
and 40 meters (160 meters with an op-
tional resonator kit) with a trim-looking
vertical that can be mounted almost
anywhere.

With the decline in sunspot activity,
the HF2V's low angle of radiation wiil
get you DX on the low bands - - even
when 10-15-20 meters are “‘dead.”

Automatic bandswitching. No lossy
traps. Double wall tubing on the bottom
section. Stainless steel hardware. Full
4 wavelength on 40 meters.

Height: 32 t. --Self supporting
Power rating: legal limit
VEWR: 2:1 or less
40 Meters: Full CW & Fhone
band
80 Meters: 90 kHz

Add-on resonator kits available for
160-30-20 meters.

Write for our FREE CATALODG.

BUTTERNUT

ELECTRONICS

405 East Market Street

Lockhart, Texas 78644
(512) 398-9019

SSB/CW/RTTY
$84.95

It your transceiver lncks some of the Intest convenisnces for circumventing QAM, then solve your problem
both sconomically and etfectively with the MSB.1 Audio Filter, You will be astoundsd at what the tunsable
8-pole lo-pass filter section alone, can do for you, considering its incredible 48 dB/octave cutoff ratel

The notch filter has both variable freq y an ivity controls. and is very sffective ih removing
hetarodynes and SSB spiatter. Notch depth is B0 dB. For peaking. there is a variabls bandpass tilter with both
f!-quancv and selactivity contrals. Highly useful on CW, the controls can be adjusted to smphasize voice on
$5E slgnals. This fliter can be switched in or out, independantly of the other filters. By the way. thors isalsoa
fixed 6 pole hi-pass fliter with 300 Hz cutotf. All three tuneabls fiiters cover 300 Hz to 3kHz.

Insert tha M5B-1 batween your phons jack and phonas or speaker. Dslivars 2 watts of clean, crisp sudio.
Aequires 12 VOC & 300 mA, 115 VAC adaptor available & $8.85,

DBRDER TODAY. If not eompletely satisfled, return within 15 days for a prompt refund (less shipping and hand
ling). Add $2.50 shipping and handling. SEND TODAY for camplets list of products. Dealer inquiries welcome.

M&M ELECTRONICS, INC,

P. 0, BOX 1206 BREWTON, ALABAMA 36427 /PHONE 12051 B67-2496

96
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New Appaointeas: AGEN, EC Ashland Cty, We need more
ualified Official Observar and Assistant Technical Goor-
inatar appointees: drap me a note for Info. You will notice

that | have changed the format of the jogal net statistics

in arder to allow maore space for news. Locat Nats .ﬂéprril

1 RT 25815, BATN

935£Na.ma QNIIQTCISass rg&l ALF| 5
2181141/30; BN 311/264/58 AFES 103i20); COTN
383445130, N : N

BAEFRE
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HUDSON DIVISION
EASTERN NEW YORK: SM, Paul S, Vydaren:
ASM: K2ZM, SEC: AKZE, STM: wazxnco, §
BM: WB2EAG, ACC & §C: N . TC;

RINRIIR
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=
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mc-?sig NYP [-B74 QTG-337 NY -
8TG-1? ; NYSIE-QNI-384 QTC-192; NYSIL-GNI 338

TC-196; Schen CTY WX-ANI<E? Schen, GTY Emarg:
QNI-40 OTC4: SDN-GNI-249 QTe102. CLUB N H
Albany ARA rePorts 17 upgrades In exam session; had
annual dinner in May; neW members N2FIN WAZIVE,
Schenectady ARA had N2Y[ speak at May meeting;
roports Silent Koy KC2RB, West. ARA had speaier \?pp
Cable TV. WECA had alaction winew officers N2EQM-VP,
TNG-R2aMU, GTY Liaison-N2SF, Publ-N2BFQ, Dir, ar
Iarge'WaaQJ'A. Troas -WB2HQK. !I;me“llra Phone net has
new managar-K2ZHNW and asst. mgr-WA2YBM Congrats
and lets sispport the nat and give Ted and Jack soms
assisr;airtl‘ce. NX to I%Cﬁ';g!{‘%r Rls eif'fiol;is. Walara fade!dc!)
report the passing o , he will bo sorely misa
WEGA alsupraa%ortg WAZEV( as Bilant KeE. [ yeal again
to net managers and club editors-PLEASE get Info to ma
4o it can appear in cclumn! Also, it Ia Imponiant this tima
afr_year eapacialFlty 1o hg{? aut on tha traffic nets, VHF or
HE, April PSHR: WEZVUK WBZMCO WB2EAG K2IM
KRV W2PIY KAZMYI KC2TF KZHNW N2BFG KAZOPQ.
Tratfic: WB2EAG 286, W2PKY 264, WB2MCO 201, KZIM
14 MYJ 104, KEZVE 104, KC2TF 90, WE2VUIK ae,
KZHNW g2, N2BEG 37, WB20HR 37, KAZAGY 32, W2SWA,
26, KAZOPG 18, AAZY 17. (Mar) KAZAQV 40.

EW YORK CITY-LONG ISLAND: 5M, John H, Emale,
K2IZ—ASMIACC; WB2IAP, SEC: Ka2RGI oud: NBzT.
TCGIRE]: W2JUP., STM: WAZARE. PIO: WYY,

The following are traffic neis in and around the section:
LI GW* %630 kHz  1900/2200  N2AKZ mgr
NGVHE g.g#s r?t 1930 ME KEMT

Lf TR

mar
BAVHF 0 M-F WBZBN#‘:I mgr
SCVYHF 5,37 rEt & MF W2GZID mgr
53 3590 kHz 1800 W2WSS mgr

Hz 1009 WRB2EACG mgr
NYS 3877 kHz  1900/2200 WH2EAG mgr
*Denctes saction net, all times are local, pleass try and
telp out by checking in whenever po?slbie. LIMARG will
sponsor exams on the second Sat, of each month &8 the
N.Y. Inst. of Technolagy, Rt. 254, Old Wastbury, for further
info contact Bob Read, WB2DIN, 2370 Valantina PI.,
Wantagh, NY 11793, WE2IAP has made up a complats
skad, of evants happening around the section, we would
a?precla!e It If thera is anvone interested In placin
“flyers” up in 1oea schools and shopplng malls, listin
the various test dates for the exams., membr’yuu can
goto the FCCam{more. Gongratulations 1o the fallowing
fosppe s S i sa e o s
o Advanced: o
Gieneral: KABzéMLH, KAZPOX, KAAWL), RADWLL, kAZSES

VKF, KAZRUC, KAZTZN, KAZVZX, WAZMOM, Many
thanks to ali

thcse who hel 3 Q
Marathon. Suffolk County ARG hald thair annual ilea
market the tirst part of May, Offlcars for 1985 of Radio
Centrad ARG are: WB2FXN Pras., K25CX V.P., K2VYD Rec.
Seg, N2EGO Corr. Ser., N2FK Traas.
Wadza, WB2OYN, K2VL, K2SGH, WARMHZ, KIAFZ,
NEZEUT, W2HBA. It is with deep re%et that we list Harb
Vines, WB2FMP as a Silent Key, W3LOS has coma up with
asnlution to & burned aut coil in the MFJ-8418, Antenna
Tunar, 1ot further into or reprints, ¢ontact him or 8ki
K2UAT, and ask for a copy of the May Grumman A
newsletter. Walcoma to new Movice at Rockaway Beach
JH8 ARC KAZYB!, KE2N reEons there are mors te follow.
Traffic: N2AKY 282, K2YGK 245,
NORTHERN NEW JERSEY: 8M, Robart Neukomm, KE2WI
- &M J2BJG. SEC: WRIVUF, STM: waxb. BM:
W2FMN, RCC: W2GG. PIO: WBZNQV, TL: Open. ACCs:
KK2U KYZ28. SGL: W2KB. NMs: wagc KB2HM WA20PY
WBZANK WH2PKB WB2QMP W2RRX W2P5U,
NET FREQ TIME ~ SESS QNI Q8P
NJM 25495 1000 Dy 29 181 99
NJPN 3950 [1]BOD Dy 34 a1 "N

MJSN 3735 1328 30 11 28
NJNIE 2685 1600 Dy 30 20 104
NJNIL - 3895 2 3 [
OBTIN 14712 2000 Dy 30 250 109
TGETN 147,285 1930 an 2
MNJRTTY 14751  Autcstartd0 141 243

Uplink — Amateur Radio News call 201-735-8550. This is
my “swan gong” after being the SCMISM sincs 1977, 1t
fs time to hang up the hoxing gloves. It has bean a wonder-
ful exparienga and I've made a large host of friends as a
rasult. | want to say & great big “thank you™ to all thoss
who have worked with me for their job well done. Amateur
Hadio has yreat things In the years to come — packat
radlo s going great guns, ATTY is no langer a small “ellta”
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TS

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.

Aninnovative, quadrupie "UP" conversion
digital PLL synthesized circuit provides

Optional accessorieyg:™ 20
e AT-G30 automatic antenna tuner
e SP-930 external spaaker, with sejectable

audio filters
& YG-4550-1 {500 Hz) CW filter
¢ (G-4550N-1 (250 Hz) CW filter -
» YK-88C-1 (500 Hz) CW filter
® Y K-88A-1 (6 kHz) AM tiiter (all plug-in type)
& 30-1 commercial stability TCXO
« MC-604, MC-80, MC-85 desk microphones
® TL-922A linear amplifier {not tor CW QSK)
. R : & SM-220 station monitor

. = PC-1A phone patch

* SSB siope tuning—Another « SW-2000, SW-200, SWW-100 SWR meters
Kenwood First! » HS-4, HS-5. HS-6, and HS-7 headphones.
Allows independent adiustment of the o | £-304 low-pass filter
low and/or high frequency slope of the

IF passhand, for best interterence Mare T5-8308 information is available

supetior frequency accuracy, stability, rejecton. . from autharized Kenwood dealers
plus greatly enhanced selectivity, ¢ IF notch filter. Q

Non-volatile operating system. » Tunable audio

FKenwood transcetvers ratain all micro- filter built-in.

rodedoperatingfunctionsevenwhenthe 5 ge speech

lithium mermory back-up batteries fail. DrOCeSSOr.

Easily modified for HF MARS and + Dual mode

GAP operation. noise blanker.

All solid-state, 28 volt final amplifier ¢ pyal digital YFOs.
for lowest intermodulation distortion. Eight memory channels
Power inpui rated at 250 watis on « AC power supply bui!t-ir.z ] - e -

SSB, CW, PSK, and 80 watts on AM. Built-in automatic antenna - - o '

Full break-in or semi-break-in CW. tuner {optional) - -

CW VBT and pitch conirols. . d il }

CW Variable S8andwidth Tuning cantrol (:o;f%rs _f;O-momdflnorher industry v

funes out Interfenng signals. The CW lrst by kenwooat -

pitch control shifts the I passband :Fluorescent tube digital dispiay.

and simultaneausly changes the beat Excellent receiver dynamic range. 1o 4 enwoOD COMMUNICATIONS
frequency pitch, ¢ One year limited warranty. 111 West Walnut Street

spealicalions and priees suopect 1o change withour notice oF chigation Compton, Califorma $0220
Cuonplete service marniis are avadable for all Tio-Kenwood Mrarsceners and most accessories



Freq. i dB
Recelve Range N.F. Qain Comp. Device
nly {MH»n ) {dB) (dBm) Type Price

P2BVD 28-30 <11 15 n NGFET $20.85
PHOVD 554 «1.3 15 o DGFET $20.95
PHOVDG 5054 < 0.5 24 +12 GaAsFET $70.95
P144VD 144-148 < 1.8 15 0 DGFET $2005
P144VDA 144-148 = 1.0 15 0 DGFET $37.95
« 0.5 24 + 12 A $79.95
<18 1% 1] DGFET $2005
; <12 15 DGFET $37.95
- <0.5 a0 +12 GassFET 579.05
o <18 15 ~20 Bipolar §32.95
! <11 17 - 20 Hipolar $49.95
! <35 1% +12 GaAsFET £78.95
! “-gp2ayD 830 <42 15 a DGFET $59,95

i SPSIVD £0.54 <14 15 G FET
<] <] A0-54 <085 24 +12 GahsFET $109.95

P144VD 144-148 w16 15 Q GFET

© BP144VDA ‘|44.148 <11 15 - DGFET 58
—ER144YDG 144-148 <55 24 e F AaFET $109.95
SP22gvD). 220-225 <13 15 0 DGFET $59.95
SP220VDA 220-225 <13 15 . 0 DGFET B87.95
P220VDG 220-225 <065 20 T2 GaAsFET $109.95
PA32VD A20-450 <1.9 19 -0 “Bipolar $62.95
Lo BPAZVDA 420-450 - « 1.2 i -20 Bipatar $79.95
] 8P432VD 420-450 <0.55

16. +12 G‘-aAsF ET $108.95

Every prumpllﬁur is prsclslon alinnaﬁ on ARR’s Hewloit Packard HPEG70AHPS4SA state-al- thp-art noise flguro

stor. RX only preamplifiers are for recelve :pﬁlicatians only. [nline preampilfiars are i switched {for use

with transceivers) and handle 25 watls transmitter power. Mount InlEne reantplifiors botwaen transcelver

#nd power ampﬂller for high powaer applk:atlnns. Other amateur, commercial and ?aclal ?ralargpltﬂm avalinble
nelu

{n the 1-1000 MHz rangs. Plense 0§52 :hlé)plr:g in

: © U.8. and Canada. Conneclicut residents add 7-%:%

ad vo n C cd . sales tax. £.0.D. orders add $2. Alr mall to forelgn coun-
- - -  tries add 10%. Order your ARR Hx only or inline

- ﬂ G C e i ver preamplifier today and start hearing ke never before!

nesenrch

" BUY — SELL — TRADE
Vo ALL BRANDS NEW & USED

DRAKE KENWOOD COLLINS ICOM YAESU HEATHKIT
SEND $2.00 FOR CATALOG & WHOLESALE LIST

ASSQCIATED RADIO
B012 Conser - Box 4327

s
T Cverland Park, KS 66204 » (913) 381-5900

group on tha green kays as the cocgutar age has open-
& up this mode tremendously, OSCAR has raally gctten
uff the ground but there remal ns a challenge for us all to
bring new life into our ranks. | will continte my part by
holding classes for new hams and getting thein on tha
air. | challanga ALL clubs to get “Elmer” programs goinﬂ
sa that we don't fost these potentlal hams. Field Day wi
ba history and | hopa all clubs in NNJ had a great outing.
Please send your club newslettars to the new Sectlon
anager whomever he milg_:ht ba, Changa yuur mailing lists
Pleasa! Thanks to nur 56 2KB the Stat nn Naw Jers
under Amendment N.J.A. higeks ot lei-
terinumber combinations hava baan %et aslde speclﬂcaj
Iy for amateur vadio use. The “Forty-Niner” hag a
l,ellﬂnt gray fhic r&presentaﬂun ot Packnt Radlo llnks that
exist on 145, This list covers the entire eastern
seaboard. T WAOWM was selacted
outstandlnq mamber for '84 LIPLINK reports elections:
W2GD Pres, K2NJ VP KD2EL Treas, WEB2ZNQV Sec
Members at Large KCJZA N2EKH 3 WBIEPW. GGN
METROPLEX mbru grades: KAZMCB&WBZMGP Kozae
reports the FBI spoke at Sprlnqﬂeld HS ARC & Computer
Club abeut “Computer Hacking", Joff also reports his naw
aall NJ2Q. Have you Invited a non-ham 1o your shack late-
l¥f How abgut getting seme out to Fiald Day and also 1¢
atl the Hamfests we Have in Morthern New Jersey, Ploase
sand all naws to the new SM as soon as elaction rasults

ara in. THANKS AGAIN TQ Land Iat‘s keag Qur hobb1y
allve with GHOWTH“I 13, Tra‘ffl

WE2QMP W 35 KMD

16, NJ2Q 1 ?. RX g5 WEXD

5""9
38, wzomb KD2BE (Fa ax M 579, KA20IW 13
{Dach KAZOM 12, [Oct) KAZ

MIDWEST DIVISION

LOWA: 5M, Bob Mccaffre% KeCY-—3EC: WA4VWY, STM:
KAP]X Tb KﬁDAS PIC: N ]EBA Qe KDURT. §GL: ARKBQ.
M: KAIR. NCHR, 1S, WEBAVW,

Ctm rmmations to KBAA o has' besn selectad as
1985 lowa ARAL Ham of the \'aar” Hels fmm&louxhl:y
and deserves ur recognition. Welcome to NPEBA ag naw
PO and NPEKB as new DEC for Wast Central ARES
Distriet. The Youth of Ham Radio was mpresanted at Gov,
Proclamation slgnin In Davenport WABQEW recelved the
“Willis OTTQ Award” —Hamamber to ssnd tic reports to

Bax, Walcomea to the many new ARRL Membars, let me
hear from you, The IRC wants te know your feslings cons
sering the 15.'29 kHz band lans— ARG hamiest in
Augus thlsgaar “0ld Thresshars” wil| be Sept. 30 at M1,
Pleasant. Who will host the 1986 lowa Stata Convention?
SHll waiting fur tha second 55¢ applicationa!l NBBDF and
WAL 2p!amlng SKYWARN. Nice turnout for
Section Meeﬂng at 5000y Minivention. Voluntear your
skilis to the logal hi h schools Thanks to alf that par
tlcipated In RAGBHAlland State ﬂonvan!l

Net reg. ()N[ uTL. Sess,
TLCN 3550 2530-0: E{ 307 148
75 Phone 3970 2300- I‘MU -5 159 52
Missing two Net tptg this month as s as savaral SAR-
NGS5 send in your reports 8 the NMS can report! Mow,
maw, mow! Trafflc: WHSS 199 WABAU)( 135, KGR 125,
WEAFWB 108, KAGK 59, W WeYLS 92, WAJL 57, NBCTNW 56
WEBAVW 50, (@CY 45, KAGADF 49, KCaxXL 35, WOHTP 31,
WOBW 22, WHGJFF 1& KOBRE 1§, Kmsc 1b, AigD' 9.

KANBAS: SM, Bobart M, Summars, KEBXF—All Kansas
wimateurs wish Dick, WQJCF, aur Vice Director for Midwest
Division, & speedy recovery, For those of you not know-
ing, Dick sutfered a heart attack recently. WaH! was on
vacation last monthin CF, that accounts for his late report,
Wish 1 had a few GOQE reasons for all the MISSING
reﬁor‘l Net activitles for the month of April are: KSBN
QN1 1054 QTG 95. KPN 357725, KWN 75684 1 Duwn cun
-slderabz from last month, guess the 81 8

1 momln%sessno&&oidln&a N{ 7‘19; TC 852

CSTN 2078/75.
GNi 121QTG 0. Lots of public sarvice t pe events takl
place over the state—Salina group he with go-¢.
races and a fair [n Minneapolls. Jayh aw gES operators
roviding communications for Pi per Fun Days parada—
arethor race and demonstrating HAM radlo at the booth
set up for such purposes. Fdwardsville Fun Day Booth,
Mak!wg raady {or Bonnerbpﬂngs Tiblow Brays avants and
the Wyandotte County Falr Demonstration. The Reano
uunh,' RtaFeater Assoc, ia planning to operete at the
Kansas State Fair at Hutchinsen. Congratulations to Mike
and Jeanne, WBROLKA and WBBHYA who recantly received
& citation 7o a jolntrettert HARMONIG. No FGC Invalve-
ment either, I s a ho% 1o lesst!|l HELP A NEW NOVICE
ET ON THE Al ave had sevara requea:s recantly
tue to 2 lack ot fElluw up interast & coda classas in
sofme areas, HAY ot FIELD DA‘( I' Traffu.':' WﬂFRC
250, WIGBK, 20%, WEFIR 180 KSpL 137, WirH
85, WEBZEN 77, WoH1 73 WEFDJ 59 KE)EIXF 5B WGMYM
ﬁénsazm WAPB 10, WORBO 7, WaGHJ 8, KARE 2. (Mar)

MISSQURI: $M, Ben Smith, KOPCK—The Jaffarson Ear-
racks 1885 club ofticars are; Fras. WDS]| WBpEZP,
Sac. KAPANA and Treas. Andy Basch. An y as passad
Novica test and is walting for his license. f.ron ratulations
to KQBZ wha was named Ozark Amateur Radio Society
Ham of the Year for 1984. It Is with regrat 1o rapert the
tollowlnq amateurs from this Sectlon ecomln Stlent
% during April. They were: and
508, In ccoperatlon with the Joplln Jasper bqun'lv Ci\nl
Dafense Agency the Araa ARES held an ARES mas in
utdoglln Fen. 21. 108 paople attended the mesting,
]obo pmmotlon by tha local ARES, Newly glacta 0 lcers
Kan Gouneil of Amateur Radio Club: s arg: Pres
WBEIHJQ Ve WAPKUH, Sec. WDBGXL, Tre
Directors ars WBOEJJ and WBAIB Elacted to thg Mo-Kan
Coungcil rapeater-coordination committes wers: WGEAT,
BOKIA and WBDLHK. Naw Fle!d Appolntmants far the
month of April were WBBENY an “I's (both OBS), and
the first ATG appointment In thu Migsoun Section goes
to KARLIX. On April 27 amateurs in the Kansas Clivarea
provided communications for the Margh of Bimes Walk
Amenca, 4500 mdmduals walked in the 32 klliometer route,
Hams assisting ware: WaAIR VEAVD KBBOH KABSXY
KA%ZY WEDPE. WABMB(‘ WERRHR WBQIZ WORBEIG
KELIAA WDOFVM NGAAP WIBAZ and RdJ. [t was great
10 sea a large numbear of Missouri amateurs at the ayton
Hamventlon.
Nets reporting:
Net Sass. QNI QIc Mgg.
17 K

MON B 346

MOSSS 30 Ta4 9 KIsY

HBN pr a1 42 KaDsQ
MECW 30 B43 30 KoDSQ
PTN g [&R 9 WEPRQQ
RRARBN 22 367 2 KAOLLN
FESN 4 s 2 £

NN
=Z
ted
T
It
m
o

Al
MCARES 4 47 4
NEMOE  $3 102 T ORARETS



 Step aboard the Shuttle from your shack with the

E l n n B '] T] world’s most advanced slow scan video system! }
; § Tell me about haw I can participate in
= N |:| YES * SSTV ahoard the Space Shuttle. I
sROBOT RESEARCH, INC. : ‘
I w7591 Gonvoy Court NAME . CA["I;', - ; ;
,‘ an Diego, California 2111 ADDRESS T | }
i £ Phone {619) 279-9430 b— = v
. one {619) CITY/STATE: e |
| I - — e o e e e e e | '




STILL THE
STANDARD OF PERFORMANCE

3275 North Avenue B
Kissimmee, Florida 32758
{305} 933-0500

You'll find the RSGB VHF-UHF
Manual packed with theory and
construction projecis for30 MHz
fo 24 GHz, Covers: cavity ampli-
fiers, converters, transmitters, re-
ceivers, waveguides, directional
couplers and antennas, space
communications, test equipment
plus a handy data section, 512
pages ® 1983, Hardbound. $17.50
available irom:

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST.
NEWINGTON, CT 06111

ANTENNA
And MAST ADAPTERS
MaA2
TOWER 2250 NEW
ACCESSORIES £20.50
* I F NEW
o Ginpole BEAM MOUNT
Kits BM-1
GP-81 i Ce5 $34.50
$120.50
/+ STANDOFFS
L4 GP51S /L’ﬁ 50-1 $34.50
2} 313950 £
= %
1IN PO-1
= = e H Pully Kit $8.50
= = | K
=ie T IUNE
* sa1s 50-2 364,50
Ladder
Mast
L) $249.50
FOB Oaktaun D NEW
SO
w lw s Gommercial
Request FREE Gatalog ~ ~ntenna
Standoif $79.50

Far Detailed infa,
= Hot Dipped Galvanized
* Free LLP.S, Delivery
« (;ustom Fabrication Available
e 11X EQUIPMENT LTD,
P.0O. Box 233 Qaklawn, IL 60454
(312) 423-0605

LAQZFM 4 .14 0 WBERLT
CMEN 4 Fed (1 KEPUK
ARN & 0 WBENW
LARES 4 52 WEBHHT
TCN 4 50 0 RABILO
CCAN 3 280 WBNUB
JOL 4 240 WBORE
CVE 13 b 0 RADFT,
LADTCOWN 4 18 0 WeRLT
Traftic: WPBMA 518, KOSE 155, AR 136, KTSY 134, NDON

Z;

29, NBEVG 70, KEPCK 59, WAOUD 52, K2ONP 49, keDsq
41, NIgR 40, KSOAE 34, WASY.IX 25, NOBKE 22, WBEE L]
20, WBECJY 12, WADEHK &,

NEBRASKA: SM, Vern Wirka, WERGQM—SEG: Jim
Sanford, NBAIH. STM: Jerry kohn, WDDEGK. Sgvaral
Omaha area amarteurs ars warking with our section Public
information Officer, Mike Lennen KDDEY, on & projsct to
at more exposure for amateur radio in the public schools,
FS«:u wotld llka seme halp on & similar elfort contact
KOQEV, 5832 Western Ava., Omaha, NE 68132, Tha Blair
optimist club has honored six Blair amateurs {or thair ef-
forts in connection with communications for sevarg
woather spotting and re&oning tg Washlrpﬁ_fun Countg of-
ficials and the National Weather Service. Tha Scotts Blutt
AHES_ﬂ:oup provided communications tor a Corvettecar
rally. This was tha first time amateur communications
capabllities wara utilized tor the evan? that {eaturad arace
against the ¢lock on the main street ot Scottsbluff by
several of the rally participants. Hopetully this summer
your Sectlon Manader can get back up soma antennas and
once again be ablato check into soms of the sactlon HF
nets. the mnmln;;l ot April 19 a termado roared across
art of Sarpy county [n eastarn Nebraska. [n the path was
he radio siation KFAE transmitter site sputheast of
papillion. KFAB sustained several thousand dollars worth
ot damage to the transmittar building and transmissions
lines. Ali af the broadcast towars survived with no damage
hut a communications 1ower went down atong with all of
aur Saction Manager's amateur antennes. | glad the
ransmliter building end my adjacent resldance afe made
ot brick so the structure remained intact byt a large part
of the roof was torn off, Water did get Into the two 50 kW
transmitters (which | could wrlte a book about what It did
and what it took to gat them golng again) but the amataur
aquipment did not get any water damage. The Dre-
reglstration deadling for the Midwest Divislch Conventlon
in Omaha September 8, 7 & & is rapidly approaching. You
ara urged to gat vour pre-registration in as early as possi-
ble jor the 'Midwest B5." If you do not have & pre-
ragistration form contac.%yourlocal ARRL attiliatgd club
and ask for ene. The AK-Bar-Ben Amateur Radio Club of
Omaha Is looking tor you September 6, 7 & & at the Holi-
day Inn Convention Genter, ¥2nd and Grover, Traffic:
[JusE Y] 1eaMWEKK11 WBETED 118, KAGBCE 30, KBIXY
26, KABBWHM 20, KARIOM 19, WEPGCM 18, WDBBOX 15,
KAPHOC &, WARBOK &, WDBBAG 2.

NEW ENGLAND DIVISION

CONNECTICUT: 5M, Robert J. Koczur, KIWGO—STM:
KIEEC, SEC: KA1ECL. BN K3ZJd, ACC: KETM. OO/RFL:
Ka1ML. TG WIHAD, PIO: KX1B, BGL: KIAH.

. Local TIm QT

et Fmg L] G QNI Nhﬁ
J840  1900/2200 27 308 m iR
3965 1800 M-S B8 A7 1BHT
2288 2130 44 284 WAIEMI|
WCN 7818 2030 208 WBIGKE
HTN 1473 260 2B

2 312 KATJAN

Summer gragtings-As of June 22, 1985 the 24 MHz or 12
Meter band was raleased 1o U.5, amateurs. Also at this
time the 10-MHz or 30-metar band becomes parmanent,
Please check QST for jraq. and mades. 145.55 MHz witl
be the primary downlink for the amnateur station on Shut-
tla flight 51F . Launch date is set tor July 15th. Tks 1o the
followlng newslattars ZAAC N 3 . FARA
NEWS, SARC TRANS. for aybmiiting info. for this mis.
golumn, Gongrats. to Mary WB1GXZ {ar another 100% rep.,
to 1RN. Congrats, to tha'Meriden ARG far the flne[job of
providing comm. In the 1885 Gann, Distance Class/c 10K
road racd to beneflt Easter Seals of Centrat CT. The MARC
has suPponad this gvent In the past and | hope this con-
tinues in tha future. K37.JJ sends waord that the FAHA RPT,
I8 an the gir and doing well. The freq. s 146,625,025 MMz,
Bash Is bankrupt atier many years in the publishing
businegs. With FCC testing proc, chgd. the and cama
quick. Gongrats to the Newington Amatsur Radip Leagua
far providing communicationa’on April 28, 1985 during the
March-of-Dimes Walkathon in the Hartford/Wast Hartiord
area, This wasa an 18 mile walk that rataed nearly $150,000.
The W1AWR was used during this event, Steve, KATECL,
Section Emergency Coordinator/GT needs your help. the
ARES of €T ig very strong but areas axist tha! nead raps,
Please contact Stove an J'oin In, the rawards are great.
See you next mih 755, Trafflc: WE1GKZ 455, WIEFIW 345,
KAIKES 155, KAIG 31, KAIEGE 83, KATKTH
KATEIR 58, WWP 85, W1BDON 59, KA1BHAT 51, KA1JA
\?’\?‘\CWHB?P 34, K1AQGE 31, W1YOL 20, WATNLD 13,

EASTERN MASSACHUSETTS: SM, Luck Hurder, KY1T—
ASM: N1BBT & KOHL SEC: WHAY, STM: KWl To:
EIAgIU._ ACCE KTAZE, PIO: WATIDA. Nets:

a

o Freg,  TimeociiDy (TG QNI
Add Y0200, 343 310
EMRIPN N1BGW  J880 730i0Y i3 249
EMZMN KATAMB 8323 20000y 1 4e
NEEBN k187D Jad8  08A0/8n )

WeicMo gges 2z P44 428

EYgL] ()OIJ&JDIDy 221 244
CITN N1YBS 6451045 1

. 1930/Dy 50 Jar
KIMBO Eroudly,reports NEPRA support of tha Run of tha
Charles Ciance Hace. with packet stationg In place for not
1 but 4 races| WBPS KY1D K1LLR K1MBO and others par-
ticipating in the public service avant, Gongrats to the
many clubs and individuals responsible for the large in-
craase in exarn opportunities under the ARRL VE
program=—and of coursa to the seaming multitudes who
ara iy gradinF[ Are wa a selt-training service ay per Part
977 You bet! Some of the ungra.des include NI1DL {o
General, NIBMO to Advanced & W2JRM and KA1JZE o
Extra—FB! It is all done by the tiraless efforts of peaple
like Orteans OM/XYL tearm K1KED/WB1AF] who not onty
were responsible jor multiple exam sessions but also for
hosting a_Cape Cad wrohe rneating—all in the samae
waekend, Phew| Tech Coord, KA1 (s still working hard
on the new ATC appolnimants. BARS working on thelr
constitution and Novice classes. Gape Ann AHA condue-
anx:g CW fraining nets r-ridaz ayenings on 28.160 MHJz at
8 P.M. QRS K1BC topping the bulletin lists with is PRBS,
with WIVTX coming in a strong sacand on 2 meter R1TY.
KB1AFOBS puilding up A station and dreaming of

acket! Amateur Auxiliary Coord, KATKF reports con-
inued strong activity FM the Aunc. members. Are you in-




acesetter in Amateu

TMZTIAKTA

The TM-211A 2 m and the TM-411A
70 cm transceivers combine ultra- -
compact size with an impressive
array of features to give you maxi-
mum flexibility in mobile operations.
The TM-211A and the TM-411A may
be stacked for even more operating
flexihility!
External speaker.
A high-guality external communications
speaker is provided for the best sound
quality.
B-channel memory with muttiple
scanning functions,
The transceiver can scan the memory
channels or can be programmed to
scan all or a portion of the band.
25 watis high power.
5 (adiustable to approx. 15 watts) low,

& 7-position, tiiting controi panei.
The unique control panel is designed
to increase operating and installation
ease. The panel may be moved to
provide the best viewing angie and
handiest access to controls.

2 DCE —Digitai Code Squeich.
Program your transceiver to respond
only to a specific digital code—much
more secure than CTCSS,

CD-10 DCS call sign display
CD-10 maximizes your use of Kenwood's
naw signaliing concept, Digital Code
Sguelch, DCS uses a data string 1o open f
squelch on a recewver that has been pro-
grammed to accept the transmitied
code. The transmitting station's calf is
programmed in ASCI. The CD-10 dis-
plays the station’s call sign, and stores i
in memory. Twenty calls may be siored,
The CD-10 may be used with any
teceiver 1o display calls heard.

HAO mwn gy

IRECY  agyry L

Complete service manuals are avaable for all Trio-Kenwood ransceivers and mos? geressories
Speciftcations and prices are subject to change wihout notice oy abfigation,

lexibility!

@ Priority Watch.

The “Priority Watch" mode lats you
keep an eye on an important channel
when monitoring other frequencies,

& Extended frequency coverage on 2 m.

TM-211A covers 142-14% MHz—
includes most MARS and
CAP frequencies.
TM-411A covers 438-450 MHz
L2ptionai accessories:
¢ CD-10 call sign display » PS-430 DC
power supply ® KPS-7A power supply
& MC-425 regular UP/DOWN hand
microphone  MC-55 (B-pin) mobile
microphone with time-out timer
* MA-4000 dual band moblle antenna
with duplexer « SWT-1/2 2m /70 cm
100 W antenna tuners « SW-100A/B
SWR/power meters ® PG-3A noise
filter « MB-201 extra maobile mount
¢ 5P-40 compact mobile speaker

Mare product information is available
trom authorized Kenwood dealers..

KENWOOD

TRIO-KENWQOD COMMUNICATIONS
1111 West walnut Street
Comptaon, Califorma 90220



2 meter
amateur
antenna...
... the
 Wiosiev
Dipiomat 2

Special customizing features
Available for the Business &

Marine Bands. |

Other Special frequencies
available.

Omni-directional vertically polarized high-
parformance 2 meter antenna with iow angle
ot radiation for maximum coverage. The new-
ast addition to the Mosley 2 meter line of
Quality antennas! [deal for area 2 meter
250's and repeater to mobile communica-
tions. Simplicity of design makes for ease in
assembly. Vertical element made ot high ten-
sile strength, high grade aluminum. High im-
pact polystyrene base, All parts 100% rust-
proof. Antennalightweight. Power rated 1 KW
FMICW, 2 KW P.E.P. 558 input to the final.
Mounting fits up to 1% " OD mast. Another
Quality additlon to the Mosley 2 meter family
of antennas.

%F;Etﬁ.lHCATIONS AND PERFORMANCE DATA

VSWR: 1.5/1 or better

IMPEDANCE: 52 chms

MATCHING: ‘Induct-O-Match’

GROUND RADIALS: 4

WIND LOAD (80 MPH EIA STD), VERTICAL: 6.12 Ihs.
ASSEMBLED WEIGHT (approx.k 1 1b, 12 oz.
HEIGHT {approx.: 4 ft.

1344 Baur Boulevard, St. Louis, Mo. 63132
1-314-994- 7872 1-800-325-4016
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ANTENNA SALE

HYGAIN TOWERS

HG378S.................. 745,00
HG5288 ... eieiu s 1085.00
HGS4HD. ................. 1675.00
HGTOHD.............. ... 2675.00
CUSHCRAFT
......................... 205.00
......................... 275.00
A0-C02 ... s 275.00
AVS e 96.00
1072 | N 85.00
PUFB ... 75.00
ARX2B ... ... 35.00
Aldd-t1.................... 46.00
Ald4-20T ... .o £9.00
424B ... e 75.00
ADP. .. i 137.00
KLM
KT34A ... sy 329.00
KT34XA ... i 47500
432-20LBX ... ... B84.00
432-30LBX. ... 90.00
435-18C ... 108.00
435-40C ... ... 149.00
2M-13LEBA 7700
AM-14G, .. 85.00
2M-16LEBX ... ..., 89.00
AM-22C. ... .. 115.00
HYGAIN
TH3JR ..o 185.00
THS e, 385.00
THY e e 439.00
EX . o 289.00
T4AVQ ... ... 69.00
BAVQ. ... 99.00
......................... 42,00
£ T 40.00
......................... 49,00
BN86...........c i 1995
HUSTLER
25% OFF ALL MOBILE
BBTV ... . i 125.00
AEA
448B .. ... i 42.00
BUTTERNUT
HEBV . .o i 110.00
MF2Y ..o e 110.00
LARSEN
LMSBMAG ............... 36.95
ROTATORS
CD45 .. .. e 138.00
HAMIV, ... ... e, 22800
-3, S 275.00
AVANTIZM ........ crararas 20.95
HI-Q BAL e 9495
KENPRO

2900 N.W. VIVION ROAD
KANSAS CITY, MISSOURI 64150

816-741-8118

CALL TOLL FREE
1-800-821-7323

MASTERCARD VisA & € (.0 s WELCOME

tarested in helping as an OO? Gontact KY1T or KATKF
for tuther into on this important public service. How mazny
of you know what the PSHR is? Turn to the Public Ser
vice Column ot QST to find out. Have you expressed your
views to your ssrtion manag)e(r ar dlvlslon diractor [ate-
ly’-' Traﬁlc KWil g

B1AF 239 WM"['BY 231, Kmh mb%e 13

MMNE SM, Cliff Laverty, WIRWG—SEC: KLTLIG. 8TM:
KIW, ACC: KY1C, BM: W1JTH. O0C: W1KX. PIO: KY TE.
SGL, KINIT. TC: K1PV, We have a new kid on the block:
the Bass Hill Repeater Group spensoring 147,18 as 147.38
Western Maine, Bill Townsend, WB1CRB, chosen one of
alnes tinallsts tor first Teacher In Space Pragram
WA1AKY, KLTIWG, K10K provided comms for collags and
unlversfy canoa race on Kenduskeag. Fleamarket at
Wilton Juiém Two recently appointed ATCs ara KRIK
and KATM Plenty of room tor more ATCs and PlAs,
KINIT worked hard on ham license plata hill but It was
killed by Chrm Dantcn before getting to floer, Pravidin
comms March of Bmeas Welk-a-thon wera N1BCF N1GL
N1CMZ WBiEUl WEBIGOW KATEKS WATFMM KATETO
WIJTH RQIL KINIT W1BIN W1TGYF{1 emarg call). Mid-
Cuoast ARC ran_Novice cnurse, Llts: new calig
KATMVH KATMVG KA VF KMMVI and 2 athers waltin

for calls. Now worki i ?’ t. Al bans Hamtes
.Bu.igi__i 10-11 raglan:ln bboh l]l a PSHR ATYNZ £8,
WIBWG 78, KY1E 13, KB1PB &1,
WBICBP/N 87 Traifit.:: 1, WBICH 189,
WiBMX a8, , KB1PE 66, M1BLZ 62,
KL?IJG 47 N1BJW 37, W1KX 28, WATYNZ 28, KY1E 26,

1JPR 23 WE1GLH 32, WIGCB 1B, WIVEH 17, KATEN]

7
N1B) ME A KATKFC 12, W1ISO 11, W10TQ 8, KATETL

NEW HAMPSHIHE: SM, Robert G. Mitchelt, WINH—=&TM:

WITN, Tristata FM Net membars WATYZN. WEB1GKM
WITXN, KITQY, K110J, WATUNN, WBBBTH, WATVH and
WIFYR' su?Pllad communications for Vermont Yankea
Dlsaster Drill. WABYS back fram sunny Fiorida W1TN and
xyl Barbara vagationed in Ceiifornia, KT1H receivad the
. RP award, tha first In NH reported. WATQCQ Is
n 160, %‘ ointment andorsementa OHS: K1PQV,

K| N and W1 : W

is sad 1o record 1he[§>aaslnq of W1ll, tormer SCM
fellow Mason. WB1DXN vacationad in Cheshire, Conn.
GBARA offlcers: Pras. W1HJT, VP KATJL 1

Treas, NTCWB, Congrats new Extras: N1DHJ, W3WDX and

-
P T
:bsg_

WB 79, WiTH 72, Kl
50, K1PQV 48, W1ALE 34, WB1GKXM 34, WIEYR 30, KKIE
f" WIMHX 22, KATHPD 18, mAcLa,mez.wétanE

VERMONT: 5M, Ralph T. Stetson ill, KD1R—
Connratulatlons 1o thosa of ynu who ha.ve suocesaiu[ly

p?ra ded In ha Ias month MO n KS, and

WIICW, Ext C:|:xer IBM club bullatln A hig thanks

to WiPMH of bVAR for his fine Job as a lobbyist for
Amateur Radio In the State Capital, Good luck on gatting
the Licenss plate bill through next sassion. By now those
Black fly bitas should be pretty well healad up so lat's get
your FO "B5” Bummary sheets In. Hope ava?bcdy had
i good time. Last minute update from Jaa, WIKRV: VIN
picnic at Joa's QTH an July 21 not 27 (sorry about the
arrorh, WATYEH, WB1AJG ameng many hamsa hara in VT
combined afforts to make this year's Yankes Vernon Drlii
2 sucCess, Fran| CTM, will ba submitting a coin lete
report-watch for hlothlghtaln Bublic Service calumn. Don't
forget Auguat 1 C Intemational Hamtast at
Charlotiae, V1. Whether you buy something or not it s the
pest [itlle Hamtast In Northem New England. Special
thanks ta QFQ Grean Min Wirglags Nawsletter and the

- Tig VN 30/128081;

L VIRFD £459; CAR 26m30531; VTPN 4r62}5,
26 CVEM4/B7iB; No Reports VTZEM,
VESN, Brrg:fiﬁ%v KA 10195, AETT 85, WIKRV 75, N1Aﬂ154

WES ERN MASSACHUSETTS. 5M, D E-n]%y KA1T—
SEC.‘SGL. WEIHIH, QQ/RFI: N1CM, PIOIAC BE. 5TM:
TG KA1 GComms for inter-college bike taca
nrovlded by WP club on W1YHK repeater. Hampden Ct
ARES membership has large increase. And ARE
mambars assistad with Yankes Vemon Nuclear Ptant drill.
KATKPH is new Extra and son is Tech KATMCA. Boh's
digipeater to move to Wilbraham Mtr, MARA has T-shirts
arid CMARA to get patchas with club emblems. W1DOY
wrote nice letter to CMARA from new homae In Louisiana.
second annual fipa market even more syccessful.
UMass Ciub 1o glve VE Exam session August 4, For Info
contact N1XZ, N1AZG had lightning strike and over $3000
damagzs Look for Special Event N1BHF (Nalsmith One
Basketball Hall of Fama) an weekend af Juna 26/30 from
Ior*ation of sam . PSHR: Wi KA1T rraiﬂc
17T 360 W1S.1V 1?8 ‘WAUD 162, W1Kk a9
Btk 52 WANOBN 24, KA] Em 2 Wides" 13 i
12, WB1HKN 7, WB1FSV?

NORTHWESTERN BWIS[ON

IDAHO: SM, Lam Allen, Js. WTJMH HEC: KDTHZ STM:
WIGHT, Pb WEBTPEQ, d
NET T Nl TG

Fg $ES )
FARM 3937 21][1.{ Ne 30 1702 52
NW TFC 148.38/98 manx Da 20 B53 4
ID CD 3950 510Z M-F 22 Q87 23
3635 CW UDZ 22 228 97
Cluh news: The Boise Glub fumnished comminucations on
the 147.9%/30 rgpaater for the recent/Regional Seccer Tour:
nament, furnishing late scores, calls for Medigal
assistance, ate. Approxlmatetv 20 hams participated at
thrae locations — Inx, fellows!?
Paaple and Things: 7 out of 8 Pa ic Fpants upgracled at the
E Exams given Agril 20 in n ratula
tions to new Ganaral KATATL, new Taks K.Ai'
WH7OXB KATQOP KATENV and Carol Walls.
AHHL mattars: The OO function and BEI function are now
separated. When interterance matters show up, seek help
Iocally irom the best technically quallfied hams avauable
A thixd partz can do a lot more to help resolve Interference
reblems than onae of the participants.
eneral Many of us are 50 used 1o putting our fingers In-
to the waorks Of the new Solid State rigs, we forget to ba
lil when servicing one of the oldar rigs with part tubes
ur all ubes, High voltages dangercus to life exist in scme




Rugged Hy-Gain antenna crank-up towers are made as no others.
All steel construction and galvanizing sfter welding meets ASTM
material standards. Giant welding fixtures assure straight and true
alignment of tower sections for close tolerance crank-up guide
systems. Diamond web bracing, 2.5 timas the strength of ordinary
"W bracing, adds strength where tower sections meet. Open-end
tubular steel legs are galvanized inside and out and permit
unrestricted molsture drainage. it ali adds up 1o long lasting,
massive tower strength for antenna loads of up to 16 sq, ft.
at 60 mph.

&
& é’ P 9 L2 -
AL & oo o
S5/ 88 ) & Se DA S
N v TE & N &£
HG-5258 3 52 it 21 1t, 16.44 in. 9.5 so. 11.-50 mph 455 |bs.
168 m 64 m 417.6 mm .88 sq. m-B0 km/h 208 kg
HG-a785 o 37 ft. 20.5 it 13,75 in. 9.5 sq, t.-50 mph 265 |bs,
113 m 62 m 3483 mm .88 s8q. m-BC km/h 120 kg
HG-54HD 3 54 2150 19.53 in 16 s4q. ft-60 mph 575 |bs.
1865 m 66 m 496.1 mm 1.5 8¢, m-86 km/h 261 kg
HG-TOHD 4 0t 2151t 22 63 in. 16 sq. #t -60 mph 1100 Ibs,
213 m g6 m 574.7 mm 1.6 89. m-96 km/h 499 kg

Hy-Gain crank-up towers come complete with hinged bhase,
instaffation steelwork, pre-drilled rotator plate and a manual winch.

Hy-Gain crank-up towers require noe guying and conform to EIA, to
the Unitorm Building Code, and are approved by Los Angeles
(icense 1095). UBC documents for building permits are available on
request (specify tower model) before you buy the tower.

OPTIONAL
TOWER ACCESSORIES

Electric winch/Remote control
¢ fMast * Thrust bearing = Coax
arms * Rotators * Tower Gin Pale

An accessory tilt-over gin pole
allows one person 1o tilt the
tower over to ground level.

FREE FREIGHT

Order any Hy-Gain tower from your dealer for factory shipment direct
to you. Hy-Gain will pay the freight on the tower and any of our
antennas, rotators and accessories ordered for shipment at the same time.

This offer is limited to within the 48 contiguous United States.

TELEX hy- yam,

TELEX COMMUNICATIONS, |

960U Aldrch Ave. S0., Minneapalis, MN 55420 U.8.4,
Europe: Le Horaparte—Difice 711, Centre Affares Pana-Nord, 534573 Le Blanc-Mesnl, France.
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WE SHIF WORLOWIDE

\Barry Electronics Corp.

: WIDE AMATEUR RADIO SINGE 1950
Your otie source for all Radio Equipment! ' :

Saturday & Sunday 10 to 5 P.M.
Monday-Friday 9 to 520 PM Thurs. to 8 PM
Came to Barry's lor the best buys in town.

i 1
Barry's s Busting Qut All Over with
Summar Savings. izxy, Toni, Kitty

et
s M
Antennas CTAS D)
[ FT-ONE, FT-480, FT-757GX,FRG-8800
Tusherate FT-125R, FAG-E50C, FT-210RH, FT-2700AK

Hustlar

HLM A ESL oM Land Mabiie HiT
WP e CHIATHR IGAT i on
Vgl FIm0RH ICC2AT Yuew £1C.2089. F1 4701

. ) ol PG00 ICBART oo G MAZ (MaDOINT0
H400, R-1000, R-2000, TS 040841 TemmaM-1. a
T 4305, TR-3600A . TH 7850, el
TW-J0C0A, kanwood Service/Repair. :
THZUAVATAT, TM-2154/
411A & TSTT1ABTA NEG 72180

Traseainr

L=

LCNPUFIRE ECINQUISHERS |
EXL4005E RTTY/AMTCR TERMINAL ‘E"

YeComiMirage/Daiwa Large ln;zentory of b
Tokyo Hy-Power  Suzton Wire & Cable
Amplitiors &

 Antennas IN STOCK

“}4
sl

R

stocked: MFI-1224 ET' .

& AEA CP, PKT1, DR.DX L
ot y r, () .

‘ o b 1oty ,’;.Lg;g;y O30, P AMPLIFIERS

¢ MICACLOG-AIR 1, Air Digk, Camplate Butternut Antenna

SWL, Morse Coach Inventary in Stogk!

NV Safety
beltsin stoek

HELL EQUIPMENT

*319.95

WELZ

odels
L1224 & 941D ’:‘fdﬁ'

FLUKE 7T Multimetar
L | T
g, WY o¥

i SANTEC
| 580 HT Gain AMERITRCN AMPLIFIER AUTHCRIZEL DEALER B]r-aﬁ?tlil"
AT 14244
‘Yanst FTR2410, Wilson m:";us
1COM [C-BP 3010 {440 MHZ) w17

! <RP 12140 (1.2
A - 1GOM 1IC-RP (1.2 GHz) WES M
Samputer Intertaces d oy 422 9555 o
3 HAM MasterTapes— [y
Beta or VHS Tapes.

Ealrcom)
1G-FF 1A, 1G-P51, ICT4E, IC-2TAIM, IG-3V A, K-4 24,
FC-12T1A, IC-2T 1A, [G32004A, 15471 AMM, IC-135

SMART PATCH

GELLULAR ‘PHONES

MURCH

0G A,

als, B
in shosk

JRC wcidering lna 12 $tock.

N STOCK

For the best buys in town call;
212.925.7000

Los Prgcios Mag Bajos en
Nueva York,
! : ,— " KITTY SAYS: WE AHENOW OPEN 7 DAYS AWEEK, . |

S A s
ottt i e SN DY

AR MAN L KT AP KA P AT -

s

p Sound, Hen:
BARRY INTERNATIONAL TELEx 12.7R70 ot s, | Lacsen, WCH (Daiwal

SHDRTWAVE ANTENMAR & HECGEIVERS
IRTILEX.“Spring $t. Station*”
Subways: BMT.Princa 5t Statlan

tel c@

MEd, T
MERCHANDISE TAKEN ON CONSIGNMENT Midiang, srandard, wil. ) Newtronics. Nye Viking, Palomas, AF Procucts,

IND-"F™ Train-Bwy. Statien™
Bug: Broadway #E o Sanng St Glvan
Palh—ilh SLAIN Ave. Statien

Hare Club AL RADIOS &servicadonp
Speachus Amateur Radio Courses Given On Our Premises, Call
Export Orders Shippad immediately. TELEX 12-T8T0Q

KANTRUNICS
1111, Intestace 1, Ghallenger e P e I &G0 - el
EIMAL Bl TR 00 GHz 1200HH - [ ]
S.5002 B MM Vet 5 QHr LHR o
5728, | Leagrange Wiramss ’ N
1 1;;!\!'??266_ Talamhong for §eport in slock e e YL Jowars
. 4 a00a M BENCHER PADDLES, = B st a1
i b At il by
AEA 184 Wz s I © © h@ﬂp v g e E2
AEA 220 MHz T\ Tiwntimetars &, E AMPLIFIERS o & T R
r oy WMIRAGE Al y shipping coat
AER 440 MHz Elements V2 ASTHON POWER SUPPLES New TEN-TEC " -
ANTENNAS In Stock - AllncolFalcon Amps 2591 HT, Corsairg, Argogy il, Gentury 22
MAIL ALL ORDERS T<) BARRY ELECTRONICS CORP,, 512 BROADWAY, NEW YORK CITY, NY 10012,
. . " . ists, Astatic,
New York City’s LARGES? STOCKING HAM DEALER Wa Stook. AEA ARRL, Alph, Ameco Amanna Speclallsts, Astatic

COMPLETE AEFAIR LAB ON PREMISES gslmn, B &K, E'isW;c:‘m, Henchor, Bird, Hmlr'n_ut CDE, CES, Colllna,

3 L
Cinivan, D?‘lmu. Orake, ET3 ialphal, Eimae, Enconun, Hell
‘“‘Aqul $s Habia Espano]” Husiler (Newtranlcs), H;ﬁ-mln, fcom, KLM, Kanironics,
{ilar, Minl-Frodusts, Miraga,
Radio Amatsur Callbook,

Robot, Bockwell Collins, Saxton, Shure, Telex. Tampo, Ten-Tes,
FGR TOP PRICES e amaine, woan | Tokyo' He Powor, Tronys TUBES, WAL, Wober, Wilsan, Taesu Ham and
Monduy-Friday S AM. [o K40 PM  TRuMday AP M nasaen, Chil Datenss, | Gommezcial Aadlos, Yocom, Vibroplex, Curtis, TriEx, Wacom Cuplexsrs,
Baturday & Sundsy 10 AW 15 & PM. (Fres Parking) o1z Ponablas. mobiys, | FOpeaters, Phelps Dedge. Fanon Intarcoms, Scanners, Crystals , Radie
AUTHORIZED DISTS MOKAY DYMEK FOR | Basss roviters. Eublicaticas.

WE NOW STOUY COMMERACIAL COMMUNICATIONS SYSTEMS
QEALERINGUIRIES INVITED PHONE IN YOUR GRDER & HE AEIMEUASED

« Fits inside most HF-SSB transceivers.

» Requires human voice to activate.

* Igneres static, noise and hetradynes.

+ On/off switch only—no adjustments!

« Connects to audio leads and 9/12 vDC.
« Fully assembled and tested $99.95.

» Complete with comprehensive manual.

* Used worldwide in commercial and military
transceivers.

U':ﬁg\\ffﬂ@ COMMUNICATIONS, 5478 Jetport, Tampa, FL. 33514 & {813) 885-3996
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rigs — ba on the lookout! Lise ]v_?ur shorting bar! Traftic:
GHT 45, KATKAL BT, WTJMH 42, KATMFW 18,
MONTANA: 5M, Las Balyea, NTAIK—SEC: WILR STM:
KETR. TG KAPP. BM: RTKCR. ACC WBTTWGE. SGL
WTJIMX, PIO: WATGQO, QOC: open. KATHEY and other
members of {he Greal Falls Afea ARG provided com-
munications for their Bike-A-Thon. W7IDK reports ihe
followmgmt’r_}:ﬁr,ades at the Havre VE sassion: to Extrs-
WTALL, H. to Adv. RAOTKG, to Tech-KATOUR
KAZUAT, naxt testing in Havre wilt be this tall, Cali
changes-N7FUB now NMTY, Y aow NIGYQ,
KA7TZO now NTHAE, KATTVT dow NTHAZ KATTUI now
NTHAY, KATUVD now KE7FQ. The Glacier-Waterton
Hamtest will be July 19.20-21 at the Three Forks
campground. WIMU Hamitest will be tha first weakend ity
August in Jackson, WY. N7AB and WTKIX hostad the
spring meeting of the Treasure State chapter QCWA with
good attendance. RACOM had & ?roductive gettogether
in Helanga, new chalrman is WAJFLG, vice-chalrman is
KOPP, PSHR: WATGQO, KF7H, NTGXP.
Het  Sess. QNI QTG Mgr,
IMN 2 28 9 W 7688
MTN 30 1687 138 WATG
M x] 0 Kepp
Tratfic; KE7R 93, WATGQO 52, KATNMA 32, NTAIK 27,
WEBTWYD 17,

OREGON: SM, William_ R. Shrader, W7QMU=—STM:
WIVSE. SEC: NTCPA. PIO: KCTYN. SGL: KATKEK. 8TC:
NTENL QCr N75C. Upgrades: KATBNP WTAAI NMTQ
NM7B NMYP WATOYY K7855 WI7LPC WATEJH (Extray
WIDID WA7TYD WB7BZT N7GQF WRTOVQ KATOOW
WAZBGF KA4DWL aﬁ(\gvance%?'PTE KATMEK WTAQE
KAZTJT (General&; JUMB KAZIDZ KATCLZY KATTUPR
KATVCT ‘KATVHE KATUMS KATTIV KATVEM KATVEL
(Technlclan{' KATVCR (Novice). 1 think the above fist
?rov'es that the VE program is really wnrki(?& Congratula-
jons to the whole group, K7S made DXCOGIGW, RATIPS
in tinals of Misa National Teeniﬂar Pageant. New YL
harmonic for KATKDU and NTFNW. Naw son born to
WRB7REG. K7DMM married at Lake Tahoe in March, NYTGYZ
{aenaral) s new sightlsss bam—iGreat Werk Jerry!
'WTDAN Is Master of Reedsport Masonlc Lodge. Valley
Radio Club af Eugene and Willamette Valley DX Club did
wall in the 51st Annyal ARRL Sweepstakos in Nov, B4, VE
pro'?ram n Central t ares is £th {hurs of each month
at North Bay Fire Hall in North Bend at 7 P.M. Contact
WATPH for info, KATGNL, WADWLY, KTGWIC and KTWPG
are easisting. NZEIF is new Bulletin Station [n Corvallis
araa, Traftic: WIVSE 543, NTFLG 230, WTLRB 204 KIOVK
2 ALTW 89, NTBGW 48, KATAID 46, WTMLM 28
%AWTD 24, WILNE 18, W7HLF 18, (Mar} KX7T 25, o7 W

WASHINGTON: 5M, Joe Winter, WIRWK — 3TM: Krgxz,
SEC; WallH, BM: NTIL, TC: K7UU. FIOISGL: WTCKZ,
QoG . KC7FA, ACC: KDTG

OORD

NET Freua. ‘ﬁmalﬁ CNI _Mgr.
EWTN  148.54 nggm 30 104 102 WATLEBN
NTN 3970 1900 917 Wl
NWSSE 3945 0130 745 43 WIHFN
PSTS 14533 0030/0430 170 102 WrlEU
WARTS 3970 0 3195 191 WYSET
WHBN 3500 (11450445 501 149 WrRB
WARNS 3940 0200

AR NEWSNETWTGKZ

Hamfests: Tacoma Hamfair Aug. 17-18; Walla Walla HF
Seéﬂ, £1-22, Fyrom the Intand Empire “REPEATER"
WBT7REJ appearad bafora the Spakane County Flanning
Gommiasin with alternate plans for new antenna & towar
regulations. Marty r:gor!ed that towers already erected
will be “'grandfathered” into {he new regulaticns, but new
tawers will be instalied as follows: In ail zones where per-
rmits will be issued site plans and manufacturars instrue-
tions have to be submitted tor approval. Height limit Is
now 45', which covars all types of structuras. Ha is work-
Ing to changa the limit to 78" for towars. Also excerpts
from the “REPEATER"”, Hams In Wasiarn Montan%t:en-
tral and on the Southern berder of Washington 8.C, and
Alberta in Canada have experienced electronic in-
terferenca In the 144148 MHz band in Decembar 1984, The
Kootanal County RACES hosted a maoting in Hayden
Lake, ID to discuss the problem. The Alr Fares and the
Amataur Comrmunity were represanted. Many avenues ot
potential causes were sxplored withput success, The
military checked their aperations ag well as thoss of other
Government agenties fo no avall. The [nterferaing signal
which blanked out 2 meter communications has baan
obsarved tor parlods of 40, 200, 5 and 3 minutes with others
af pnly seconds, Presently the cause has not been found,
1t is eénsldarad a sevara potentlal communication hazard
ta clvilian, arnateur and pogsibly the military as well. The
.EVHE Club is wurklng on the strange problem. Tha
Radio Glub of Tacoma awards it's second Educational
Memorial Scholarship to vcuar‘l:%lady attanding the Clovar
Park Vocational Institute In Tacoma. She was salgcted by
the school and elected by the RCT Scholarship Commif-
tes. Sha attendad tha April 24th RCT ¢luty meeting and
exprassac her gratitude tor the opportunity to completa
her course of studies which otharwise would have been
terminated, The scholarship fund Is financed partlally by
RCT Hamfair, various activities and private donatians,
Trattic: WBAWOW 3499, KDYME 254, W7L.G 245, KR7E. 210,
K7GXZ 203, W7GE 111, KAYF 82, WIIEL 56, KDTG 44,
K7OTP 41, WA7EDD 32,'KD7TJ 23, NTDBP 13, KTAST 10,
KFOXL 9, N7FXM 3,

PACIFIC DIVISION

EAST BAY: &M, Bob Vallio, WERGG—ABMs: WEZF,
NEDHN. BEC: WALKE. 5TM: NIBA. Thare was no column
last month dua tn my bein)% on Cll\;;fenon Igland,
aperating FOEXX. | hops we worked you! WABTGF raports
San Ramon ard Danville are working on Satellite Digh or-
dinances which mag affect Amateur installations. Clubs
are tha focal point of Amateur Radio activity, Hare's & list
of section clubs from which | receive newslatters, their
malling addresses and repeater outputs. 1¥ you don't
belong o a elub, try one aut! Alamada County RACES,
clo Office ot Emargency Services, 2000-153h Ave,, San
Leandro 24575, 147,24, Banicia Amateur Hadle Club, 377
W, Saaview Dr,, Benicia 94510, 147.735; Fast Bay Arnateisr
Radio Club, Box 6211, Albany 44T06, 145.11 Hayward
Radio Glub, Bax 111, $an Leandro 94577, 145.13; Liver.
more Amateur Radio Klub, 1071 innsbruck St., Livérmara
24850, 147.12; Mount Diablo Amateur Radjo Glub, Hox
223723, Pleasant HIll 94523, 147.06; North Bay Amateur
Radip’ Association, Box 14B8, Valelo 94500, 145,31;
Noptharn California Contast Club, 44 Toyou Terr,, Danville
94525 14724, Tratfic: WEVOM 186, WBEDDB 155, KEAFW
60, (Mar.) WSYOM 183, WBEDOB 98, KEAPW 36,
NEVADA: $M, L. M. Norman, WIPBY—SEG: KTHRW,
STM: WBS, PO KTICW. QOIRFE KDTBT, HOOVER DAM
Hth ANNIVERSARY CELEBRATION SEFTEMBER 1945,




The exceptional front end selec-
tivity and sensitivity, coupled with

Kenwood’s excellent audio section,

gives you lots to hear! Compact
design makes this fransceiver at
home in the shack or on the gol

& Large, easy-io-read backlighted
£420 readout.
Indicates receive/transmit frequency,
frequency offset, sub-tone selection,
memory status, An LED readout indi-
cates S & RF units, REVERSE, CENTER
TUNING. PRIORITY, and ON AIR.

& Brogrammable scanning, with
canter-siop wning.
Microprocessor technology allows
you to scan the entire 2 meter band,
or just a'small portion of it. Scanning
stops on the center frequency during
band scan—a Kenwood exclusive!

#1 Muiti-function memory channels.
The TR-7950/7930 "remembers” fre-
guency offset, and optional subtone
channeis. Memaries 1-15 are for sim-
plex and "normal” repeater operation.
Memory pairs 16/17 and 18119 are for
*odd-bal” splits. Memoaries "A" and
“B” stare upper and lower band scan
limits. The radio *beeps” when
memory channel 1 is selected.

= Extended frequency coverage.
Covers 142.000-148.885 MHz in
5-kHz steps. Repeater offsets are
automatically selected in accordance
with the ARRL 2 meter band plan. The
front panel "OS" key may be used o
allow manual changes in offset,

= Multi-function Keyboard,

The 16-key DTMF pad can aiso be
used for direct frequency entry, sub-
tone selection, memory address and
scan programming. The keyboard is
illuminated for night time use.

® PS-430 power supply

TH-~7850 optional acGessories:
« TU-79 three frequency tone unit  « MC-55 mobila microphone

* SP-50 mobile speaker More TR-7950/7930 information s avail-

o MC-46 16-key autopalch able from authorized Kenwood dealers:

¢ KPS-12 fixed-siation power UP/DOWN microphone ¥
supply for the TR-7950 o SWT-12m, 100W KE NWO O D
& KPS-7A fixed-station power antenna tuner

supply for the TR-7930

» SW-100A/B power meters

* SP-40 mahile speaker * PG-3A noise fiter TRIO-KENWOOD COMMUNICATIONS
Mode! TR- 7950 (45 watts) shown. TR-7030 is i0entical, but with 25 walts output. l‘ﬂ V\';es{ Evﬁlfn“ ;?(‘;220
Crmplate service manuals are gvailabie for g Tno -Keniwood transceners and most A0Lessornies. wornpten, Lalitornia :

Specifications and prices are sunject (o change withou! nolice or abligation



/-m.' LEADING THE WAY-WIH YOUR HELP

RF Gommunications
Engineers
and Technicians

M/A-COM MAC, Inc. Microwave Associates
sommunications Co. is seeking talented people to
support our rapid growth in the area of digital satellite
fransmission terminals, point to point digital microwave
eguipment and portable radio systems.

Current opportunities exist in Development Engineering,
System Engineering. Test Engineering and Manufacturing
Engineering. Experience required in one or more of the
following areas:
" MICROWAVE/UHF COMMUNICATION
EQUIPMENT
® MICROWAVE SOLID STATE AMPLIFIER
AND/OR OSCILLATOR DESIGN
® FREQUENCY SYNTHESIZER DESIGN
® UHF/VHF COMMUNICATION EQUIPMENT
AND CIRCUIT DESIGN
® MICROWAVE RADIO SYSTEM DESIGN
¥ MICROWAVE INTEGRATED CIRCUIT (MIC)
PROCESSES
" PROJECT MANAGEMENT AND CONTROL

Send resume in confidence to the Director of Human
Resources, M/A-COM MAC, Inc., 83 Third Avenue,
Burlington, MA 01803 or call 617-272-3100, ext. 4128

An equal apporturity employer M/F/H.

M/A-COM MAC, INC.

43 THIRD AVENUE

BURLINGTON, MASSACHUSETTS 01803
(6 272-3100

TWX 710-332-1716 » TELEX 443004

CODE % STAR--PRICED FROM $129.00

4 ldeal tor Novices, SWl. s
and seasoiry amateurs

%* Huilt-in code practice
ascillator & speaker

* 12 VIC Operation or
120 VAC with adapter

provided

& Uptional terial/paralilel

A3 output port

* Copies Morse, Baudot
& ASCH codes

W Two optimized Morse
rAanges

*  [hgital & Analog hiltering
with 16 b AGC

*  Auvromatic speed tracking
: 3 - 70 WPM

Mare Features Per Dollar Than Anything Elsel Capies code trom vour recenver! [mproves your cude speed taa!
Large LEUs. fasy to conmeet and operaie. Compact. Fhs Gonnect eemputer ke VIC-200printer with
aptronal 2501 output port.

CODE * STARMKt ... CS.K $128.00 CODE * STAR Wired . . . CSF $169.00

ASCIL Port Kit , .. £5-1K $49.95 ASCH Port Wired . . . CSIF $69.95
Arid $5.00 shipping and bandling for continental U 8, 3end chack or maney apder. Lise VISA or MagterCard.,

Calt or write tar FREE brochure, Factory [Iirect — WE'RE AS NEAR AS YOUR PHONE!
’, Corpordtion Telephone: (414} 241-8144
P 0, Box 513Q, Thiensville, Wisconsin 53092

o ,Ja:x-(:lM-ME

106 0O57=

Equestrian event was videotaped by KWEHF at Silk Purse
Ranch, Herb wants all to know he is not the alleged
cuminal writtan up by a local paper, WATLEE advised
AD7E is doing FB, howsvar (8 restricted to working about
ane day a week, WBTEHN advised KEYDB has upgraded,
Two Imore repeatars west of Las Vaa{a_}s. Tecopd 147,135
and Pabrump 147.030 both uev.ﬁlm: PRV and KYHRW
anjoyed a mesting called by W6ZM hetp in Fresno, NBA
show was host fo over 70U Radio Amataurs at a dinnar
meeting. Two-Way radio show had over 200 Radio Amateur
sign thelr regisiration. Las Vegas RAG asaistad with both
avants. Traffic: W/PBY 3.

PACIFIC; 8M, Jamas Wakafiald, AHECO —KHEP| ups from
Tech to Adv and KHEWG from 1 ech to Genaral, Gongratsl
Teacher KHBAFS reporis 12 new Novices from his ¢laas
and 2 new ¢ass is now undanva¥. New calls on Big lslang
arg NHEOH, NHEDQ and NHEDT,

an the Bigisland {s on with autogalch“?.??) In and 444,75
out, U _?rades to Tach are WHB

s WAG tn 160. AHE.!, KHBATT and KHBAFQ are moblle
on 40, KARC Mt Ka.hlliargtr i3 back on after rapair to neutral
feed %KHW' On Dahy KHEEBM up to Extra, N2FCS 1o
Adv, NHBD and NHEDO to Ganeral and WHBBDE to tech.
A faw repeater fraquencias stlil available in 145 cortion,
Contact Jutes for one, Aloha. Traffic: KHES 41, KH8HIJ
30, KH6B 28, KHERQ 17, KHBH 8.

SACRAMENTO VALLEY: SM, Ron Menet, NBAUB—SED:
WABZUD. OO: NYSZ STM: WABWJZ, The Narth Hilis
A.A.C. hamswap appeared to be a huge success, We
snoke with hams from Fresno, Hedding, Reno, and the San
rancisco Bay area, Most teblas were nvarflawing with
vodigs with much being sold or traded by the end ot the
ay, Congratulations to the NHARG on another fine job,
Marathons, walkathons, bika rides, etc. are the rule of
urder again with the cominq of sprtnﬂ. Ploase soe that |
ot & report of your actlvities In this lype of avent,
ngrades: Novice, KB6IKF, KBBIFY: Extra, KEPPK. YARS
providad comms for Four City Padal Event and picnic day
at UCD, All clubs have begun gaaring up for Fiald Day In
June. From the sounds of it there should b a jof of
Sacramento Valipy activity, Sure was good t¢ ses and
meawet 80 many of you at the NHARC hamswap, Thanka tor
Four sques lend and comments. Traffic; NECVE 317,
BSRE 158, WABWJZ 120, WBBGLD 108, KGSRF 74
EQ@E&% 21% KEBGNG 22, WeRFF 14, WABZUD 13. (Mar.)

SAN FRANCISCO: 5M, Bob &mith. NABT—VOMARC,
SGHA, and MARL are reall gattln? into Emergency plan-
ning. Lots of activities planned Tn Soncma and Marin
County concerning Emergancy Communications. Want to
be a part of It? Chack with one of thase active clyba, SFRC
will really have a fleld day, RUSSIAN RIVER FUN AND
SUN, now might have to vanture into the city by
ihe BAY. HARG hasno lass than 10 malor communica-
tians activitios planned during the surmmer, they will need
hatp from all the hams in Humbolt and Dal Norte County,
DNAHC is cloge 1o having thelr new rptr oparational at
“Camp B.” Pagket Radio 18 a reality in our Seclion now,
contact KABATN I Santa Rosa if a::u'ra interestad in this
naw farm of communications. Glad to sen 2 matars
seunited Lary, NWEQ, and *'Dog," WDBDOG, after the Hed
Cross Goffes Clish in Marin Gaunty, {ongrata to Jg,
WEBZUG, on being elected the NCDXC DX'ef of the Year
at Fregno. Glad t0 sae all clubs within the ssctlon_lpar-
1ic]pa1!n[ﬂ-|n FD this year, hus:a ggu all had a2 FB tima, Traf-
fic:é\'ﬁﬁé} 8,241' KBTF 71, KK1A 56, KETWJ 55, NBFWG 43,

SAN JOAQUIN VALLEY; 5M, Gharies MeConnell,
WEDPD—=SEC: WASYAR. BTM: NGAWH, TC: WABELY.
AGC: NBECH. Asst. SMs: WSTAP and K&YK. Congratula-
tions to WEKPG on being namead a Fellow in the Radlo
Club of America. The Turlock ARG s & hothed of packe!
tadio in the B4V, NGLIR and WETU] won prizes at the 1985
Intarnational DX Caonyantion in Frasno. KGELY and
KB6AMM are Extra. KHECD) is Advanced. KABHME is
General. KBEGYM and KBBGYN are Technicians, KEESH
i3 WFBN, KBBGYO is NELSA, KBBHIY s NGLSE. KESCGEF
s NeLizZ. WBENON has a FT 207RA. WEQON and
WAGIDB have IC 27As. NSUR and WEMEL have TS 94(s.
WABYDI has a TS5 4305, WBGJZH has a FT 101 Help vaur
affiliated club by recruifing a new ARRL member. Your af-
fllizted elub will'get a $2 commission and a 33 rabate irom
ARRL. Let's 1ry o Increase ARRL membership. In doing
thig %ou will EﬂSB! both ARRL end your Club. Tratfic:
NBA Hpéﬁg, WESX 30, WABYAR 24, KBPMG 18, RERAU

SANTA CLARA VALLEY: SM, Aod Stafford, KBEZV. BM:
WEBGY. PlO: NBRIS. ¢ KBHLE. SEG: KBITL, ACC:
WBMKM, ASM: NSEN. 5TM: WEPHT, A raminder that wa
have a VEC Hotline tor tha SCV Section members, The
24-hour telephone number is (408) 984-8353, A recorded
message wil ?Ivs callers information about test saxsions
raat anly the the SCY Section but also throughout the
Pacitic Division. Congratulations o WFGP (formerly
NEFAD} who racantly upgraded o Exira. [t [$ getting ve
«iose to the time when an awiul lo? of radio aparators will
bi: neaded for the World Polige and Fire (iamas during
the first 10 days of August. Approximately 10,000 par
ticipanta will be ardving in the 5an Jose area to take part
in events irom Monterey County also the waly to tha Liver-
marg area. If you can participate, please lat NBFBA or
know vou'ré available. 'lhey can usually ba
found on the SV Net on Tuesday nights at B:00 p.m,
an WBEADZIH;MB.‘HS]. if you wotld like 1o get involved
i handing tratfic, check into the traffic nets fhat are run-
ning in the section, They are;
NCN-1 - Daily 1900 {local) 3840 kMz 51 [ altarnate)
NGN-2  Dadly 2030 {loc 0 kHz (1 altamate)
NGN-VHFDaily 1930 {locall 145.4%X - (WABEUZ/RI
NGN-2 s 2 slower speed net and a good place 1o break
into trattic handling, If CW {8 not your ting, try the NCN-
YHF net where all tratfic 1s handled by valge, i had a Sec-
tionwide ¥eeting in San Jase or: Jupg 1, it turned out to
be a good work session with anumber of proposals com-
ing out of the meeting that were carried to the Pacific Divl-
sion Gabinet Meeting in Marin County on Juns &,
Remamber, if you have something you would like to
disciisg about ARAL policy or activities, plaase lat me
know. I get around to about 2 club meatings per week
throughaut the Section and it is & gcod apportunity far
vou and | to discuss anyih:r;g roiated to League activitias
of pregrams. If you have an idaa about something that we
should be deing In :hec'céechon or in the Bivislon, don't

keep it to yoursels, WEGF reports that he has been spen-
ding time on 1he 30 meter band and that it ts & very good
band for amateur uss, he o&%wishes thare were a faw
more hams 1sing the band. WBGGFJ has been around to
several of the clubs with his talk nd slide presentation
on Tahiti, Austratiz and New Zeatand irip of last year. He
15 about to leave ayain for another couple of ménths to
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Farmerly nstan Tower Go.

8975 W. GOSHEN AVE., VISALIA, CA 83291

Most models in
stock ship next
day.

positive pull down feature {MA-850MDP oniy).

MA SERIES CRANK-UP MASTS,
Will handle 10 sq. ft antennas at 50 MPH winds.

MODEL HEIGHT HEIGHT HNUMBER  WEIGHT SEC. QOO SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot.  HAM PRICE*
MA-41 40 218" 2 300 3 uq L3 S 735.00%
MA-550 55 ar- 3 525 3" 8. [ 51245.00"
MA-770 Fale g 4 928 3" 1q. . 4 52385.00"
MA-850 85° 236" 5 1295 3" sq. 1 §3695.00*
MA-B5OMDP 85 B section "QUADRA MAST™” with heavy duty motor drive, $5655.00"

FREE STANDING CRANK-UP TOWERS. MARBsng% wiopim
- o ya g . rotar
— Will handle 18 sq. it antennas at 50 MPH winds, and antenna,
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC. 0D SUGGESTED
NO. MAX. MIN, SECTIONS POUNDS Top Bot. HAM PRICE"
TX-438 38 216" 2 440 1aR" 157 $ 925.00"
TX-485 55° 2 3 700 i 18" $1395.00”
TX-412 72 228" 4 1175 12%" 21%" $2295.00*
TX-48% 49" 23'4" 5 1650 122" 25%" $3995.00"
TX-489MD 8y 239" 5 1980 12%" 25%” $5995.00*

TX-489MD (only) is complete with new heavy duty motor drive unit with dual tevel and
posluve pull down feature. Includes limit switch bmckels

' H’%EE STANDING HEAVY-DUTY CRANK-UP TOWERS.
Will handle 30 sq. ., antennas at 50 MPH winds.

MODEL  HEIGHT
NO.
HDX-538
HODX-555
HDX-572
HDX-572MD T2
HDX-589MD 89"
Is complete with heavy duty motor drive unit with dual level wind screws
and positive pull down feature. Limit switch brackets are included.

MAX,
e
55’
T2

HEIGHT " NUMBER  WEIGHT SEC. 0D SUGGESTED
MIN. SECTIONS POUNDS Top Bet. HAM PRICE"
218" 2 600 15" 18" 5119%.00"
2 3 980 s 21%" $2095.00°
a2'g” 4 1620 15" 25%" 53595.00"
228" 4 1820° i5" 25%" $5495.00"
2239 § 2500 18 29%" $7195.00"

STANDARD BASES INCLUDED WITH ALL TOWERS

ALSO AVAILABLE: » Motor drives for most towers
* 5"to 24" antenna masts ® Coax arms » Service
platforms e Mast raising fixtures » Special bases

EOR ADDITIONAL INFORMATION Contact:

All Araienr Electronic Supply Locations
A Ham Radio Cutlet | ocations
L her Beiect Clualty Deaters
Factory (209) 733-2438

"Prices are FOR factory, Visalia, CA. Prices and specifications are subject o shange without notice.

i Chspdaod

Dealer inquiries are invited

Break

Communications
Systems, Inc.

108 5T

MICA COMMUNICATIONS CONSOLES

& U & Circular ‘awr Llp 5~
Repiacealle Front Pangl - iar eration 'n
Precisely cut panel ho
High staticiy density -

Hidlden accassary shelf
Puppets of all vour equipm
OPTICNAL ITEMS:

Drawer Book

1000 MICH S 10

Shelf uncler clesl-'
Exhaust caohng fa
wrre duct, wire labels r—rr

5817 5. W, 21st Strect Dept, QST - Hollywoodd, FIorica 33023
Phone (3051 989-231

he same areas. Ha operates a lot from Tahiti 8o llsten
for him at 14,180 MHz during July and August. KBITL@u
to etheraguod amateur affert tof the “Human Race” (that
n San Mateo County{) Pa.nicl atin Vt? were
I\GITL WBKXG KFGAB nat_can mﬁls]lﬁ
K6PJL W, WENVD KEEHG
WBJOV WSPCP EH F’ield Day in the Zection want
wall this yaar San Mateo ARG and Foothill ARS are
to e congratulated for satting up In arsas whare the
?ublrc could ohsem what wa; ng an and ask ques-
lons, Traffic: WEYBY 41, KASCVM 104,
WEZRJ 14, WBPR] 13, WEG’E»

ROANOKE DIVISION

NORTH CAROLINA: SM, Ras Everhart, K4SWN—SEC:
ABAW, 5TM: KANLK. BM: Kalwi, PIO: WMOBH ACC
WC4T. TG K4ITL, DOSC: KIPLR. SGL: AB4W, Whaw!
F:eld Dﬁ[Eis over? No, Practica FD all year long, and STAY
ihanks ta all for the ED meas&}?es and
orts 1t your ciub needs a PlA, contact WA4UBH. We
al naed {o put more 4m| haais on publicizing our hobby.
Agheville Hamtast 27 with exams availebla by
IVEG. The 4 puln!ment of K1PLR 1o OOSC brings
ataff to full level, has a PHD in pharmacy and has
bean a vely active 00 r many yaara and will bring a new
00 prgaram to section, Con ra % to: naw ORS'W
races: KBAMZM, WD4EXK, KB4FMX
KB4EHU KB4 P KB4GZS, KBANH L[ ?z
WD4HKT, M4HHQ, NSHPG, KA4YMY, EMH Q, B4M B,
AR 4 4LW E, KA4OCX,
K14MN now Aad4iZ, RARS now hasB 1r‘a&lo stalions
on air, Farsyth ARC has charlered an Amateur Radio Ex-
lorer Post to get young men into ham radio. Experiencad
ams need Lo get young boys and men inte hobby. The
need to incraase numb ers is NOW. LPM was productive
and good %0 meet e members. HG statfer KOCH was
rgg impressed with t e efﬂctency of VECs in NC, Piease
Iet this M know your exam schédules so thatr [[11
Live up rades cars b duided to neares! exam locatio
WMSL. g Al ES in Heautort Co, Congrats to
4 O K4 Siorsoyaarsof contlnuous
ARRL membershi{:l ANLK reports totals tor year are
QNI 65,657, OTC 6353. ﬁc 14,378, 1or an Incrazse of over
2600 In'traffic moved dapartment cing on a vacation this
summer? DO NOT announce your plana on the air. Wrong
ears with s¢anners may ba ligtening, Tarheel walcome {o
KATLNP, BEYWQ, Nevices on
hone and 30M GW? Yes, this is belng pmposad vJe must
stlug:ur prasent freqs. Listan to space shuttle, WDORE
2 GVRASERA will pmbablg dlacusa tha
AHRL M Bandplan ve 20 kHz P CVAA has & well
arganized and coordlnated ;':.Ian f it &in't broke, don t flx
: 263 ws4wg 23%,4KA4EYF

AEQK 44, KE

16, KASWN 34 B4FWL33 KauHE 3 KU4W29 K4YJB
29! N4JHE?.? NVAF 28, NAGL 25, K4l 4JEQ 23
wzﬁlmﬁ K&Qx.q 18, N4LIE 12, K4aU1 8, AK4’xa N4KYd

iy

SOUTH CAROLINA: 5M, Jimmy Walker. WD4HLZ--The
bulletin network in the section Ras started to take shape,
Our Bullstin Manager (8 WRIKT in Anderson, and Juhn
doubles as an Official Bulletin Station {UBS} for that cliy,
, N covers Myrtlea Beach and Dillon. Chuc o
K4ZN handigs Charjeston and aarly session of N, W
need other OBSs in the saction 1o tetransmit W1AW
Section and prepagation forecam bulletins. if you live in
Greanville Columbna. Greanwood, North Augusta, Aiken,
Bamberg/Orangeburg, Flock Hil1 Beauiort of other areas
nat menilened, know of @ VHF or UHF rapaater not served
¥ an OBS andl have an interest in doing OBS wi pleasa
chintact me or WOIKT. The work is rawardlng &Sem-
tlon needs you, Tratiic: K4ZN 265, Wi W4ENT
w. . WUAP 47, WB4LIDK 47, W4 SAFAZ 36 RB4BZR
K KALYEA 23, KA4LRM 22, WD4FJP 20,
WADRE 11, KdLYU 8.

VIRGiNlA SM CIaude angle WSATQ BTM; WD4ALY.
Ec HE, A 00; WaHU. 8M: AB4U.
THV Th- usual listing of NTS nate has baen omit-

ted this month to allow roorm for other into. Of tha 51 Af-
fillated clubs in the section 1 have received indication that
only 12 clubs have submitted the 1985 annyal report,
Please sand In {’ourrepoﬂ — it's not too |ate, See the 5M
for farms. 'i'he Inia DX Gentury Club is the anly ane
with i0D% ARRL membarahup Alsp, very few clubs show
that they are taking advantage of the $2.00 rebate jor
riembership ranawals or tha $5.00 rebate for paw ARHL
mamberships. Contact the AbCuth for details. Savaral
Inquirtes have been receivad TE Ing the new “Assls-
tant Tachnical Coorcllnator‘ g&k )fial appnintman:and
MALA, in Fures and KCGAYN, Vienna, have bean appolnted
ATCS, ENW, DEC Wlnchlster araa, raperts 15 hams
rcrvldet:l r.‘ommumcatlon for & search and rescie missian
asting 11 days resulting In ths location of nﬁWear gld

woman. Stns involves AENW NG4

KAANYE WIHGX KE4K] K4LWG KAFON W I<4J
NT48 W4JZE WEMMC Ka2PQG WIFZT, D 4EXQ,
reports 26 stns provided communicatlons tor ihe Hich-

mond to Willlamsburg Blke-A-T WDASDC and
WE4SHK Installed aralay rapeatar for tha avent Vlrglnla
QS0 Party rasyits K4 FJ mixed modes iﬁ score,
WAFOANISh QRP: NJg h CW; WBAFDT (NAYE opx
high mebile; K?CTWJ‘I hI h out-ot stata Anyone daslﬁnu
to receive the “Virginia Ham" contact WB4FDT. Once
again we are In the procgss of raviewing ALL section
ARRL field appointments. To retain your appointment, it
Is ?sseng;ag fhat y?lu auéan;ilt mt%nthlg rtahpcl:-rts ﬁlgetheri obr
nat you any aclvity during the man nel ul
mer'xbersw E H l'.'ﬂ' I& rﬂé
B4QXE and N4L5Y iﬂed communicallona for the
Lynchburg Special Olgrnpics Interest in Packet radlo con-
tinues to increase with actlvity In the Roanoke, Lynchburg,
Tidewater, Bichmend and Northern VA araas, ALL trathic
handlers please note the Boy Scout Jamboree will be held
23-31 at Fort A.P. Hill. KAAERP is coordinating the
Ins allation of automated equipment at the gite. K
Is arranging for skeds {0 handle most of the traffic load
by autcmated means, WB4LNT is arranging for the cam-
raunications invalved in setting-up and closing down the
c.a.m site. Over 25000 hoys are expected to aftend.
Q) and N4GHI make BPL again and 18 sins had a
PSHﬂ count of 60} or over, Tramc 401 with 48 stns repor-

ting. Hope to ses vou at ille Aug. 4 and Virginia
Beach Sepl. 21122, Trattic Han ers plenic will be at Glen
Park, Buena Vista, VA, 5y 11, v
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E‘% 3V HF transceiver.

The “Pacesetter” has ¢ Built-in digital display, (fluores-
become a tegend in DX centtube), with analog dial.
and contest circles. = Namow/wide filter selection

Covers all 10 Amateur bands on L?W' ‘
{50 kHz extended coverage), # le and X{Tlcttransn;mer
Wide receiver dynamic range, Incremental tuning).
junction FETs in the balanced ssscoe o
mixer, MOSFET RF amplifier at
low level, and dual resonator
for each band.

Yanable bandwidth tuning
{VBT). Vanes IF filler passband
width.

Natch filtter high-Q active circuit
in 455-kHz second IF,
Noise-blanke;i threshold level
control,

[F shift {passband tuning;.
51468 final with RF negative
fwedback, Runs 220 W PEP
{8SB)M180 W DC (CW) input on
all bands.

Built-in RF speech processor,
SSB menitor circuit.

...pacesetter in Amateur radio -

endable Duo!

Oiptional accessories:

2 VFO-230 external digital VFO
with five memaries, digital
display.

& VFO-240extemal analeg VFO.

& AT-230 antenna tuner! SWR/
power meter,

= 5P-230 external speaker.

3 Y(3-455C 500 Hz) or Y&G-4550N
{250 Hz) CWV filter for 455 kMz IF,

e YK-88C (500 Hz) or YK-88CN
(270 Hz) CW filter for B3 MHZ IF.

& KB-1 deluxe heavyweight
knob.

3 35@%‘5”‘” HF transceiver.

This “Cents-ational” HF e Built-in digital display (six digits,
transceiver is recognized fluorascent tubes), with analog

worldwide for superior dial, o ,
and dependable = Narmowfwide tilter selactor

performance switch for CW and/or SSR,

. X i g = Built-in speech processot, for
“I)IO:m Teef;fé'-ishgzlj CW, increased talk power,
all Amateur frequencies, o R .
including new 10, 18, and 24 ”:I ”nha'fgunei’ aut intertering
MHz bands. Receives Wwy on  PIENas:
10 MHz.

peciicalions did prices e sutyect 1o chenge wiriow naitce or oblgation

nynplete secvcs manugls /18 avaliable for all Tno-Kenwoog renseeivers and Most acCcessunes

= Wide receiver dynarnic range,
with greater immunity to
overload,

e Two 6146B's infinal, allows
220 W PEP/180 W DC input on
all hbands.

= Advanced single-conversion
PLL. tor better statulity, improved

spunaus characteristics.

e

@ Adjustable noise-blanker, with
front panel threshold controi.

= RIT/XIT frant panel control allows
independent fina-iuning ot
receive or fransmit frequencies,

Diptional accessones:

e SP-230 external speaker with
selectable audio filiers,

o VFQ-240 remote analog VFO,

8 YFQ-230 remote digital VFO.

= AT-230 antenna tuner/SWR/
power meter.

& MC-50 desk microphonea.

s KB-1 deluxe YFO knob.,

& YK-88C {500 Hz) or YK-88CN
(270 Hz) CW filter.

e (K-BBSN (1.8 kHz) narow SSB
tiltter.

More intormation on the TS-830S and
{5-H305P 15 available from authonzed
Kenwood dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnul Strest
Cormpton, Caiifornia 90220



low loss

W2AU and W2DU Baluns »

Qur baluns,

Send For Yours Today»

cenfer insulators and nsulators have been
preferred for 20 vears by Hams, industry and the armed
forces. Protect against TV and fightning 1.8—200 MHz.

Don't delay. Call or write today, and we will send vou free \
literature which fully describes our Ham antenna accessory

product line, Dealer inquirias #lso welcome.
[* UNADILLA/ZREYCO/INLN; 6743 Kinne St.
18 Drvmiae of Micramavs £iker Con, Inr East Syracuse, NY 13057

Free Antenna Accessories Catalog

¢Coaxial Antenna Relays

Remetely selact up to @ antennas trem your transmitter, us-
ing only one coaxial cable. Environmentalized. high power and

<«W2VS Antenna Traps

Add these traps 1o your dipole and get low SWR on 2 to 6
bands, depending on how many you add.
Antenna wire and custom kits «lse available.

Toll Frae 1-800-448-1656  TWX 710-541.0493
NYIHlLAK/Canada (Collect) 315-437-3953

FEATURES:
tltra high speed PIN dinde switching

Tatally sitent ... No ciicking relays.
Compatible with any linear amplifier .

Oesigned and manutactured in LS A,

P00

a0 Day limited warranty,

GROVEPORT DHID
(614) 836-3929

5299

PLUS SHIPPING

.

&S == NEW LOW PRICE:

— NOW FULL BREAK-IN™—
WITH ANY AMPLIFIER

IF YOU OWN ONE OF THE NEW FULL BREAK-IN
QSK TRANSCEIVERS
YOU NEED A G8K 1500

Rated 1500 watts output CW @ 40 WPM inta 50 DHM load.
No madifications needed to either your transsewar or amplifier.

Even Homebrew.

Installs in minutes with only & additional coax cables (RGH) and 2 additional
shielded leads with phono plugs. [Not supplied),
Fully automatic bandswitching from 1.8 to 30 MHZ.

Permits high power AMTOR with your amphifier.
Inctudes a custom built continuous duty power supply.

UNIVERSAL AMATEUR RADID, INC.
P“ CONTAGCT - RALPH RICKETT
1280 Mda Crive
n Reynoldsburg, Ohin 43064
PHONE: (814) 886-4267 J

TOUCH-TONE
DECODER SALE!
SSI-202P CMOS

* EXCELLENT SPEECH IMMUNITY
* CENTRAL OFFICE QUALITY

» BAND SPLIT FILTERS ON CHIP

WRIGHTAPES: (Since 1975) Unconditionally guar-
anteed Morse Code Practica on 60 min. cassatte tapes.
Beginners 2-tape set 5 WPM $7.90 Alsa 3,4, 5,6-8, 10,
9-11, 12-14, 14, 16-20, ¥2, 24-28 WPM. Specify Plain
Language or Gode Groups. Alsoplainlang only 30-35,
3400, 45-80, FGL type tests: 546, 11-12, 11-17, 13-14,
2024 Callsigns: 12-16, 20-24_Nos.:5-22, 13-18, 18-24.
Check, M/C, Visa $3.95 ea, PPD 15t class USA, Mex.,
Can. (Elsewhare add $2 per tape) Instant Service.
PH: 517-484-9794  WRIGHTAPES
235 E. .Jackson $-1, Lansing, M} 48906,

* 5 VOLT SUPPLY
* 18-PIN DIP
« 1MEG, RESISTOR

& §1.69 RADIO SHACK
COLOR-BURST XTAL
= @

MAKES COMPLETE

SYSTEM
$1890 4 shipping 1-800-626-6662
R.M. FULLER CO,, 902 Industry Dr.. Seattis WA 98188

MULTI-BAND SLOPERS

hutstanding umrtmma«unrw NN snispnas 3 well Known: How an.
Inv multibend BIG-5IGNAL raporis Aummu!lc bandawiighing
W S¢/F - Lonx taad « 3kw power » Bct = hUj, YA!SEMHLED
hblnd & k Y ey
chel

ilu your s‘r.lvleci!ind eenter fraguency sacl
45, 30 M ﬁi i: iong
1o, s i .

- 4o,
NO TH&F DIPOLE 15I1 60, 20M .
B0, 3o,

5 4! pnﬁ

’ 1r:m wrg., o

HAND SPACE #NEH BIPOLE ~180 {hru 10M 3 g:pnd
" aaquirn wida-range timer |89, 4D, 20, ISMwIlhoul :uuoﬁ
‘.._‘..u,_..____.._. ________ “Bifiar av nique anisona

9INN_ ANTENNAS HET943404
MT. PROSPECT, IL 60056

3
P
9-HA

BOX 393

05T~

18, ki 14, KAMLC 17, WBAKIT 11, WA4TVS 10, NAENT
9, WDAIS| T, M3AC 6, KA4ZIE 4, WikX 4, WaTZC 4,
Wi4iaZ 4, WalLS 3 WaPVA 2, N4LE 2, WALXE 1.

WEST VIHGINIA S, Karl &, Thomgson. KKT —{EC:
RAQEW. STM; KDBG, ACC: W, 5GL:
K8ES, Fipt Coprd: WHMKHL, KCBHQ Is new I:G for Clay
Co. ORS members particlpated In public service exercisa
on April 4. Ccn?ra!s to NEFXH and others who upgraded,
Rememberi\?ﬂrﬁeyand Charlesion HFs in August. ' Watch
{or details, F will be on July 21, at hl?q Park.
Nat ONI- TG 'Sess, NM
WVYFN 1014 349 30 Wayp
WYMD ?235 11:45 72d 97 30
WVN : 285 175 a0
WVAN €:40 23 83 30
WYNN - 37, i BQ :34
Hlllbill 14;

0
) 14 B, K.M
w As?-atf Maoér:s

41, K sc;.xosé KB 20 N‘cacs 28, wn.a 23,
5 20 WB(.-AL 7, WOBMJE 5.

ROCKY MOUNTAIN BIVISION

COLORADD: 5M, Bill Bhetfiald, KQAJ—SEC; WEIFQE.
STM: WOBAIT. TASM: ACC: WEBDUY. PIO: KADPYH, SGL:
WDBGQL, TC: NGRE, EM: WOMDT, A fow chan es in tha
Saection. ASM/W. Slope WORSG 8 ASM/E. Slope KAQMQA,
KOBP leaves the TG ror a move ta Texas, Gary made great
strides in packet, We wlshgou ihe best. Naw TG 1s NCOF
who moves from the QOIAA NEBWE. The Girand
Junction Swap was gne of the bast avar, and the VE test
was very well organized. As | listan Lo N aach merning
| am adlways amared at the dedication of |t many

mernbers ., . $o joln in with ane of the many public sef
vice pm]ects in_vour area, you will srijoy how good It
makas you feal.

e annual Ski Country $wapres! ig Julé
2¢th, Glenweood Springs, will include annual
eiing and VE test, contact NDBE. Join the caraven that
ays Mmakes this one swap a tishing campln waekand
Ths ivisicn Convention at WIMU, Jackson ole, Wy o
c{*aﬁh is anathar avant you should not miss. A RL
ARA the two larf_;est rapeater s:.luhs are plannlnq a oint
clrlljlg.ﬂul 7th. ¥
u

218
WERFFV 20, WﬂNFW

NEW MEXICQ; SM, Joef Kn

ht WSPDY—ASM VWEHD.
DEC: KBSXD. 5TM: ND5T, N

s: WASUND KGLL WSVFQ.

TC:-WHGY. P.CCE WSHD SouthwestNet WN)meemdm]X
on JH83(1083 at D230 UTC and handled 175 msgs with 19
stations in. Naw exico Roadrunner Nat meets dail

36349 at 0100 UTG and handled 53 msgs with 1033 stat ons
in, New Mexico Breakfast Club meats daily on 3839 at 1330
UTe and handled 101 msgs with 915 stations in. Yucca

2mtr Net 7818 handled 24 msgs with 418 checkins,
Caravan Glub 2-mtr Net 66/08 handled 6 mags with 140
checking. SCAT 2.mir Net 68/08 handled 18 msgs with 581
checkins, Bean Feed huge sucress with appfox, 450 at-
tsndlnﬁ_l Cauneil of ciubs meet(ngzalso hald, éag to
5] 8 passing of Wi d WEBSALG.

wnll cartainty be miss-d Flagstatt July 27, 28 and W U
August 2, 3 & 4. Traffic: ND5T 358, WADAD 142, WSENI

&5, Nsr:x‘c ¥,

uTA Jim Brown, NATG=STM: W7OGX, BM:
WA?MEL ODIRFI KD7FL! ACC: KBYXO. PIO: NTBHG, TC:
K7RJ. N BUN, NA7G, UGN, WAZWIB. K3FR has had
to move to maove 1o Maine for & naw job; good luck, Ron,
and TNX for ur leadarsh| wrk ihe past yrs Bountifuf
Walk America on A r 27 ugad Davis Co ARES ham
WTLFE, WICWK, JdL, AC?H WBTTGI, N7IE, WTIQY
Intermoun:aln Shnne Hoefhal Net meats kach Sun et 10
A.M. MDT on 7240 K| s NM. Writtan aprlica
thna will be accaﬁ:ted or 30 dlays a::er this issug o QST
ublls ed for all section laadership positions. We need
ac lve 8alf gtarters willing to do paperwork! Tratfic; K7HLR
264, WATKHE 140, WA7JJL. 84, WATMEL 43, WrOCX 0,
WYOMING: 8M, Dick Wunder, WATWFG—Ass!. Section
Manager—KATAWS ':teve Cochrane. Sect. Emergency
Cooydinator—W7TVK, Jim Anderson, | have a few Section
Loval appotntments avallable. Interested partias can con-
tact me ot any oi the nets or drop me a card at the ad.
dress on paE f Q5T Regent up rades include
WB7NHMRA to Extra, KA?NOR ADV & to GEN.,
New chica |0 Cheyenne lnciude KA?UW!. KANFM
KATVGM, KATVGN, KATVGO & KATVIS, Gungratl tg all,
Sheridan Co, AHES 2M net hac 48 QNI In April, KCTAR
raﬂons the Wyo. Cowboy Net held 22 segsions with 824
& 16 Q7C. The Cheyenne area hams should have their
AHBL VE Team in ggaratlon by the lime you read 1his.
Traffic: WB7NHR 285, W7HLA 10, KCTKC 8, KGIQE 4.

SOUTHEASTERN DIVISION

LABAMA: 8M, Josaph Smith, Jr. WAJRNP—STM:
N4JAW SGL: KAAWVU, BM: KFaVV. GOIRFI: K4ELY. The
GA State ARRL Convenition and Hamiest will be held in
£tlanta this month, and | hopa to see a |ot of Alabama
“hams* thers, From Selma comes this roport of officers:
Prasident: HAAMDX Jamss; Vica President: WDAHOT
{GGrover; Seoral Hrea.surer N4ELL Wallace, And from
Huntaville 1he has eiected these: Presldent
w QOgcan: \e’ F’ran:dent K4KFH Ed; Secratary:
WaQAV Ed; Treasurer: WAHIY Chris. Otficers electof tha
BARC (B'ham) are; Presidant: NAKGSK Ran dall; V Pres:

'‘WDABXH Eamnast; Secretary: NALIO Joan: and Treasurer:
WA4PI2 Jim, | have racelved a report of & Silent Kay,
WAFDZ Frad W. Wright of Dadavilie. Nawa [ ] ?(radas
include KA4YBH Ralph, KB4DRE George.
and im all receiwn&advancad rla:s
: WA4JDH WACKS, WMF!NP

norlg 625 maasa%es inath
'sessnons with DANS re wn% by WadJ KS and
X4l. DRNS reports 709 messa es m 60 sesslons wlth
AL rep by WA D, WBa4l
WAL d WAWIE. Savan Thnea Joa mu’rlc WM..!
W4 CKS WAZJY 82, KB4GPN 84, Wi WDANYL 48, WE4IXA
40, WAJRNP 38 K4AQZ 38, KBdbAP 28, W4DGH 15,
WAWIF 9, WHATVY B

GEORGIA; SM, Eddy Koso-bucki K4JNL—$EG WEHABY
STM: K4VHC. ATC: WAL, é w4 (5 W4RZL,
Pl WALPNY, SGL: W4BTZ, DR The saying
"“Tize heals all thlngs has proven ltssli {o ma. A new per-
manent work sked & 21l is now wall with the family brings




We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
3040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches

and it comes with our etched in stone, legendary, B OMMUNIC ﬁﬂams'
one year warranty. ) : 3PECI ALISTS
Instead of sifting through the field...search- : -

. , . 26 W, Taft Ave.,, Orange, CA 92665-4296
ing, use our super quick one day delivery and Local (714)998-3021 » FAX (714) 974-3420

cash in on a rare find. Entire U.S.A. 1-800-854-0547
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BRASS RACER

|IAMBIC

IBROPLE

449

NEW LOW
PRICE!

“NOW ORDER
TOLL-FREE
1-800-AMATEUR”

See your dealer or write for an illustrated catalog
detailing our world famous products to:
The Vibroplex Company, Inc., P.O. Box 598 DTS, Portland, Maine 04112

ILLINOIS STATE ARRL CONVENTION

61ST ANNIVERSARY HAMFEST
Sponsored by

The Fox River Radio League

Sunday — Augusti 25, 1985
Kane County Fairground — St. Charles, IL

o Commercial Exhibits ® Flea Market® A RRL Booth
o CC License Exams e Contests ® Demonstrations ® Hot Food

Tickets: $2.00 in advance — $3.00 at gate
Send SASE: G. Frieders, WOZGP, 1501 Molitor Road, Aurora, IL 60505

Dealers Contact: G. R. Isely, WDIGIG
736 Feliows Strest
St. Charles, IL 60174

GRO TH- Type

® 99.99 Turns
One Hole
Panel Mount
® Handy Logging Area
® Spinner Handle Available
Case: 2x4""; shaft, 2" x3"
TC2 §12.50] Model TC2: Skirt 2-1/87;

TC3 $13.50 Knob 1-5/8”
Spinner Handle Model TC3: Skirt 3*;

Add..... - 51.50 Knob 2-3/8"

Prices include UPS ]
GG R, H. BAUMAN SALES
P.0. Box 122, Itasca, [Il. 60143

112

05T

7 MILLION TUBES
FREE CATALOG
includes ail Current, Ubsolete, Ar-
tique, Hard-To-Find HAeceiving,

Broadcast, Indusirial, Radio/
types. LOWEST PRICES, Major
Brands, n Stock. J
UNITY Electronics Dept. Q =
B0. Box 213, Elizabeth, #J 7206 *

~— VOLTAGE REGULATORS,

o5t G

rrna-gn pue C’j & t;:;a;ms

5

78M05 o 2 o oy
Ta0& - &
7808 each ;;; ]
812 ™ 5
TéMiz Gron *1 7918
7815 2 musey co, a1
Tovge OB mimmiae TR TERRL

things back to normal, Therefore | will be a nomines for
the Gttice of Saction Mgr, We kick off the month with the
Atlanta HamFestival/ARRL Ga S:ate Convention at the
World Go ﬂress Center o July 6-7. Sources tell ma that
this ana will be tha best aver, all under one root, Ga SSB
Assu picnic this year will b8 held on Sat July 0 at the
Tarrace Inn located on US 441 Narth in Milladgéville. Bring
the gang & join the FB Agao. Once agn | ramind all who
ara rapeater ownars, sponsars, e1c. 1o attend tha meeting
in Atlanta on Sunday. July 7th during the Hemiest. It is
of the utmost IMPORTANCE, According to the A!banz
Club their racent Hamiast was a great success & than
4l tor their aupport, Fleld Day is now histery, don't forgat
to got those reports into the ARRL. The Spacial Olympic
Committes nx all who gave their time 1o turnlsh com-
munications on May 24, 24, 26. If u want to see a hipﬁé
bunch of kids, atterid one, Tnx 1o the Gearat
for putting me on their mailing list. Mcst clubs in tha sac:
tion alect ofﬁcers durinﬁ July & August. Please send me
ur new ones. Dunng the Kennshooches Hamflst the
Marletta gang showed how big their hearts wers when a
Soui Ca.rolina H had a heart attack & they helped his
K 4 year old sopn find a place to stay, tock care of
is vahicle visitad him in the hospital & just took care
of gverything. Thx quys. As of June 15t WHLABY is no
C. He fad to ramgnduatoareal hea
shed. See u in Atlanta? Traffic: WAPIM 207, K4V
O 43, K4AEY 37, KéNM 31 "WONXC 28,
ABIA 25 K4BAT 23, NADOM 20, N4UJ 18,
W-SHCJN 12, WAFIZ 5, WAWKP 5, K4JNL 4,

NORTHEHN FLOR]DA. SM, Phil O Dwyer, WE4X— A
Roy,N ADI, TC: G MAKE. 5 on, WEIGHU, szc
WALBUS. it Petey WAZS uo X Stoney, K4JJE.
B4LB. SGL; John, KC4N, Pleasa ]oun main
welcomlng Charlie, NAKF, 23 our Technical Coordinator
as af 1 May, Charlis will be contacting all ot gurclubs and
asking them to nominate a member to serve as Asst.
Technrical Coordinator and is also Jooking for cthar in-
terested hams to contact him about this new appointment,
Listen_for ARRL Bulletins from new < Chuck,
WD4LBG, and Estellg, WB4K_ ell hted o welcome the
Lake Monroe and Glover Leaf Glubs as the latest to be
a? proved as 5 ecsal Servica Clubs! With these additions,
I think Roy, N Put us on top of thy heas in terms
of the percentgﬂe of affiliated clubs to reach this select
status with 20% of aur t'lubs appmvad' How about that
chiilell? Trafflc: WD4IIO W}X&H B40, N

22 T Bl ND
, 25

167, WOHHBE 154, WA4EYD 1 23%4 T 144, WDAMLQ
T AASFG 113, NADY 98, NADAS 84, WBATZR 83,
U 71, WBAYQP B8, KF4ATM 85, KB4LRB 69, KFAL1 61,
W4GH 59, WD4BTE 58, NY4E 58, NAEDH 58, WaKIX 56,
N4JACE 52, KG4FL 42, NZAOX 42, WCAD 40, KB4FTY 39'5
KBAMHH 34, N4GRMU 39, WB4EJY 20 wanwzs,wmpu

26, NAADI 23, KICO 24, WA4SXM 24, N

4A]
N4ENL 12, WB4AWG 12, WAFI 12, I 11, WH4EQBR
KF4GY 6, W8IM 5, NA4| F 3

SCOUTHERN FLORIDA: SM Rlcharﬂ D Hill WMPFK —
bEI.s. 4SS, BTM: KAZK TC: M: WALEIC
WYR SGL: KON, 00 W4S$ A Etc rapor:s tota]
bultetin activity of 137 bulletins received and trangsmittad
this manth. Bultetin atatlons ra%oninware WMEIC
WD4KBW 24. K4IEK 10, KA E5H d
and AASMI 22, AXIMY has heen Busy writln? some vary
informative articles — racent ones addressing amataur
radio examinations and tha Amateur Auxiliary. Thev are
gublished in both his local club butlstin as well as Florida
r? B20OUK reports that Lea Counly ARES oporated
during tha Florida XSO Party trom Glades County on
ower. W4LLA made 162 phone patches dur-
ing April. K3BXT is back in Qhio for the summer. The
Florida ARRL Information Net meets on 3340 kHz every
Saturday mormnE at 1200 UTC. All are welcoma to par-
ticipate in the nat or just llstan — alected and appointed
afficials from beth tha Southem and Northem Flonda Sec.
tions 23 well as the Snutheastem Division are thers.
. Barasota County Emergency Goordinatar racgiv-
ad an extremely complimentary Igtter from the Cffica of
Disaster Preparedness, County of Serasota thanking him
and his tellow radio volunteers far the untald hours of
aasistance that were provided to the citlzans of Sarasota
County during and following the tornado/disaster that
struek South enlce on 5t, Patril:k s Dav, Congrats for a
fina effart! In Lea County, KIALX,
KIMZH, K4OVE, KaGVI Yac WA rovided communlca
tions for the bike races. Gongratulations to Hny
WAKA who I3 halnF prasented wnth naﬂg cpla@‘uel
2?1WA4F'FK te: C!. é
WAUPFK 296, K&ZK 264, W, 4PkP254 Qw
KJ3T 182, WB4
wfmcs-zo 148 KAINKE 123
KE 4lCB Kﬂi‘ 8, KF

5, D 4, KB4ELQ 4, W

2 KB4BLN 2, AAAIF T, (M au a4, Ko4l 23] ka1 19,

WEST INDIES: 6M Carlos Flo ms Roman, WP4.)—Wast

Indies Net Slow (WINS dally 7 B M L {Z300°UTEY on 3.740
ntral (WING) dally 6:30 P.M, (2330

MHz. West Indies Net
UTC) on 146.94-800 MHz. The P.H, Amateur Radie Club
organized a special tour ta all amateurs and fam|ly to the
radic telescope of Arecibp [ocated on tha northwast in
Puerta Rlco on April 20, 1985, Lots of people went to the
succasafut event, On April 27, we had g visit from Robart
Hisamoto (Bob) KL?A and 'hls wife Louiss, KLAHCO,
from Alaska. The¥ ought a tiim on studies of the aurord
fmm the Umversl P/ Iask whlch was W interea:m&
The SM for West ndies et KA, now mat wi
amateura ot 8t, Thomas cn a recanl visit with' WP4SCG
and KP4EW Gragorio, The irip to meet with Bob
Dnnniston VP2VI, the president and other members of the
St. Thomas Tadio club to talk about future activities was
an enjoyable ane. The group ut amataurs at Humacag, an
the southeast part of Puertc Rico, own the 147,195
repeatar. The! heid an actlvity at the local girport where
th_ny 1elevis free fall parachuting llve on 430 MHz, Qne
station in an alrplane transmitted to other amateurs
wﬂh ATV In the area. Lots of spectators weara watching,
fr 5TM repcris the rollowm for WINC: Net Mana
EdAO &, KPSEMM. Haste Luego

WPAGFX, Sessions 30, QN Mins QNI 411
orted, passed 21, GNS WAiC 401;% gm
'I“raffic 4DJ
SOUTHWESTEHN DIVISION
ARIZONA: 5M, James E. Swafiord, WTFF—New Section



...pacesetter in Amateur radio

The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squelch
{DCS) signaling system. Together,
they form the perfect *“matching pair”
for satellite operation.

= Highly stable dual digital VFOs.
The 10 Hz siep, dual digital VFOs offer
axcellent stability through the use of a
TCXO (Temperature Compensaied
Crystal Oscillator).

2 Large fluorescent mulfi-function
display.
Shows frequency, RIT shift, VFO A/B,
SPLIT. ALERT, repeater offsat, digital
code, and memory channel,

= 4f) muiii-function memories.
Stores frequency, made, 1epeater off-
set, and CTCSS tone, Memories are
backed up with a built-in lithium battary.

i wone, TEAT1A
[ 14 MHz TRARSCEIMER

Optional accessories.
& CD-10 cail sign display
# SP-430 exiernal speaker
= V3.1 voice synthesizer
2 TU-5 CTCSS tone unit
& MB-430 mobile mount
¢ PG-2) DC power cable
e MC-80A, MC-80, MC-85

deluxe desk top microphanes

Matching Pair

S“?‘ﬁ ‘E J f?gm ﬁé%ﬁ YHF/UHF ali-mode base stations.

2 Yersatile scanning functions.
Programmable band and memaory scan
(with channel lock-out). An "alert” function
lets vou listen for activity on your priority
channet while listening on another
frequency. A Kenwood exclusive!

# RBF power output control.

Continuously adjustable from 2 to
25 watis.

O
"i"l.l' r"{ﬁg'?ﬂ

ONAIR  REVELOCK

e MC-48 16-key DTMF, M(C-423 UP/
DOWN mobile hand microphones

& SW-200A/B SWR/power meters:
SW-2004 1.8-150 MHz
SW-200B 140-450 MHz

& SWT-1 2-m antenna juner

& SWT-2 /0-cm antenria tuner

Carnplete setvice ranuals are avilable tor ait Trno -Kemwood ranscewers and mast acCe s30nes,
SEeciheations any phoes are Subyect to change wilhout notice ar ghgatinn

e Automatic mode seiection.
You may select the mode marnually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

= &li-mode saueich.

e High performance noise anker.

= Speech processor.

For maximum efficiency on S58
and FM.

& iF shift.

= *Quick-Step” tuning.

Yary the tuning characteristics from
“conventional VEQ feel” o a stepping
action.

s Built-in AC power supply.
Operation on 12 volts DC is also
passible,

& Semi hreak-in CW, with side tone,

e Oiptional voice synthesizer. .

More TS-M1A/TS-811A informalion is
available from autharized Kenwond
dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, Cahtorma 90220






hFALCON

COMMUNICATIONS

AFTER A LONG INVESTIGATION AND EV ALUATION, EVERETT L. GRACEY, FORMER
CO-OWNER OF MIRAGE COMMUNICATIONS, HAS JOINED FORCES WITH FALCON.

A FEW FEATURES:
* All'mode BIPOLAR MobileBase Amplifiers )
-# All-mode MOSFET Mohile Base Kepeater Amplifiers
* “Real” Repeater Amplifiers {not the 2dd-on type)
* Onrional Plug-m Receiver Prezmuplifiers (nat sveryone
needs 2 receiver preamplifier) ’

ALL-MODE BIPOLAR AMPLIFIERS
Model 5123 (2-Meter Amplifier]
35 Watts In = 150 + watls out
- 10 Watts i = 90 watts aut .
Model 5121 (2-Meter HT Amplifier).. .. ........ Li
2 Watts in = 150 Watts out
1 Watt in = 90 Watts out
Model 5122 (2-Meter Multi-purpose Amplifier - ... List $275
10 Watts in = 150 + Watts var
3 Watts I = 50 + Watts ont

Model 5124 {1Y-Meter Amplifier]. ........... ... List$240

30 Watts i = 120 Watts out
1 Watts in = 80 Watts out
Mudel 5125 (70-Cm Amplifier} . List $305
3Watts in = 100 Watts out :
| Watt in = 40 Watts put

 MOSFET REPEATER
© AMPLIFIERS |

MOSFET POWER AMPLIFIERS

{Same Ranges a3 Bipolars) Seryd for Prices)

Model 4111 {2-Meter Repeater Amplifier)
 20'Watts in = 100 Watts our
19 Watts jn = 00 Watts out
2 Watts in = 30 Watts out )
Model 4114 {2-Meter Repeater Amphifier)
2 Watts in = 100 Watts out
o 1Wattin = 80 Watts ont -
- Modet 4112 [1%-Meter Repeater Amphfer] .. List 8245 3
35 Watts fn » 100 Watts out
10 Watts in = 70 Watts sut
Madel 5142 (7)-Cm Repeater Amplifier} List $376
"0 Watts in = 100 Watts ont
) Watts in = 40 Watts sut

- For more information see ym:u' local dealer or call
factory for details,

Post Office Box 8979
Newport Beach, CA 92658
Telephone: (714) 760-3622

Allyou need to know about land
w mobile crystals is our phone
number: 800-526-3935

CRYSTAL COMPANY
Elements, icoms,
Lifetime Guarantee TCXO’s, etc.

Fast Delivery

201 Blackford Avenue, Middlesex, N.J. 08846
(In N.J. call) 201-356-7787

“We are small enough to care, yet big enough
to do something about it!

’))

ALL BAND TRAP IJIP(]LE ANTENNAS

i

EEETL'?%%LL SRTENRA S Aﬁc?;r"ésf"‘a"nfs'f'ﬁxc"a"ﬂf
LEN TFOR CGNGESTED Hal ART-
WENTS - LIGHT - STRONG - ALMOST INVISIBLE %

COMPLETE AS SHOWN with 90 #t. AGE8U-52 ohm
fecdline, ahd PL28% eonncctor, (nsulators, dacron end supports
“enter connectar with bullt In liqhmlnq arredter and s&ntie dis-
charge - mpided, sealed, weatherproof, resonant traps 1"Xg" =you
just switch to band desited for _excellant ~orldwide speration =
transraitiing ead rﬂl:ulvlnm Low SWR over all bands = Tiners usurlly
NOT NEEDED!

NE'C,
WESTEAN ELECTHONICS Drept. AG-

il
WATT's SSE O WATTS GW, | B nauieE
AND ALL CLASI‘?HMRTEURSICIMPROVED DESIGNI

B0-40-20-15-10-& meter- 2 r.rnp 104 11 §7995

3
=
Bo

40-20=158-10 m-ter--- Rtl'a 54 ft. . $78.06
NQ.1007D 0-15-10 mate 2 tray 25 TI9S
SEND FULL, PRICE FOR PCIS' FND IN URE.D. DEL, N LS
or ardet using VISA - MAS. CARD = AMER. EXP. Ph 1=309-238-

5333, We ship in 2= d days. ALL PRICES DISCOUNTED 201
H yum- guaramea - 0 day money beck trial AVAILABLE GNLY FROM
Kearnsy, Nebraska, GaB4

L v 1985 118



Two new ARRL publica-
tions! The ARRL Advanced
Class License Manualis the
second of our new Licens-
ing Series. It is written for
study with The FCC Rule
Bookand hasthe latest 500
question and answer pool.
The 2nd Edition of the
ARRL Operating Manual
is heavily revised! It pre-
sents up-to-date operating
trends and technigues. At
yvour dealer or use the order
form elsewhere in this issue.

| able from ARRL. Coversall of
| the important aspects of the
| DX'ers life both in and out of
Bl the pileups: the art of listen-
ing; the chase; the capture; the
quest for the elusive QSL.
Gives advice on equipment
and antenna selection. Hum-
orous and educational. $10
U.S., $11 elsewhere. 187
pages. Coming soo: DX POWER
by Eugene Tilton, KBRSG
Co-published by ARRL and
Tab Books. Watch QST for
details.

The Complete DX’ erby Bob
Locher, WOKNI is now avail- |

I
p
b
b
&
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Digital DX-terity—that outstanding

attribute built into every Kenwood

TS-4308S lets you QSY from hand 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 or from the moblle'

= Covers all Amateur bands
160 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.

= Superb interference reduction
Eliminate QRM with the IF shift and
tuneable noteh filter, A noise blanker
supresses ignition noise. Squelch, RF
attenuator, and RIT are also provided.
Opfional IF fitters may be added for
optimum interference reduction.

¢ Raliable, all solid state design.
Saolld state design permits input power

of 2560 walts PEP on SSB, 200 waits DC

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 memary channels
store frequency, mode
and band data. Channel 8
may be programmed for
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFQ ar as a
fixed frequency. A fithium battery backs
up stored information.

e Programmable, multi-function sean.

e Speech processor buiit-in.

@ Dual digital VFQOs.

% YOX circuit, plus semi
break-in with sidetone.

Complete sernce manuals are availahle for il Trin-Kenwaod ransceivers and most accessories.
Specfications and prices are sutye! to change without natice or abligation,

Optionai accessories:

® P5-430 compact AC power suppiy

® 5P-430 externai speaker s MB-430

mobife mounting bracket & AT-130

compact antenna tuner covers 80-10

meters, incl. WARC bands

& AT-250 automatic

antanna funer covers

160-10 meters, incl. WARC
bands ¢ AT-230 base

B station antenna tuner

® FM-430 FM unit

. ® YRK-88C (500 Hz) or
YK-88CN (270 Hz) CW

filters @ ¥YK-833N (1.8 kHz)

narrow SSB filter e YRK-88A

(6 kHz) AM filter » MC-428

UP/DOWN hand mic. ¢ MC-B0A

deluxe desk mic., with UP/DOWN switch

* SW-2000 SWR/power meter

* SW-100A SWR/power/volt meter

& PC-1A phone patch e HS-4, HS-5,

HS-6, HS-7

headphoneas

4.’-"KA -

KENWOOD

TRIO-KENWOQCD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220




Yaesu HF radios re

some people feel the name that
goes on a radio is more important
than what goes into it.

At Naesu, we let our tech-
nology speak for 1tself: a unique blend
of engineering know-how and
user suggestions that make our HF
products superion

But don't take our word for it.
Take a ook at our transceivers and
make up your own rmind.

The economical FI-757GX.
A mobile transceiver that
might never leave your shack.
ou told us what you wanted in
arl HF rig that operates both in the
car and at home, Welve answered
with the FI-757GX: 2 compact 12-volt
transcewver with all the extras
built in. Features you'd normally pay
a lot more for

As standard equipment you get
AM and FM modes, electronic

keyer with dot-dash mermory, 600-Hz
W filter noise blanker, AF speech
processor and 25-kHz marler gener-
ator All at no extra charge,

The FT-/57GX's high-
performance general coverage
receiver lets you listen from 500 kHz
up 1o 30 MHz. The tansmitter
covers 10 to 160 meters, including
the new WARC bands. Dual VFOs
and single-button VFO/memory
swap make split-frequency operation
easier than ever before.

Use the 8 memortes to
store your favorite frequencies on
any of the bands. Then touch a
button to jump to any programmed
frequency without worrying about
2 bandswitch,

For base-station use, the space-
saving FP-757GX flatpack power
supply shown in the photo is ideal.
With this supply. the rig delivers

ly on stat

100 waits output on sideband, FM
and CW

In addition. a massive heatsink
perrnits continuous KT TY oper-
ation at full power output for up 1o
30 minutes. Full power for long
periods does require the use of the
FP-757HD heavy-duty supply.

o the right of the transceiver is
the FC-/57A1, 4 fully-autornatic
antenna tuner designed especially for
the FT-757CGX. This optional tuner
stores in its memory the antenna
selection and matching network
settings for each band. When you
operate that band again, the
tuner automatically recalls the match-
ing network settings and chooses
the proper antenna.

With an optional interface unit,
you can control VFO frequency
and mernory functions via your per-
sonal computer

Contact your Yaesu dealer regarding MARS operation for both transceivers.



-the-art, hot state-of-mind.

The FT-980.

The cleanest signal on the aiz
We know that the quality of

the signal you put out is a reflection
on you.

50 when we designed the
FT-98C. we took clean output seri-
ously. So seriously in fact, that
you won't find a cleaner transmitter
on the market.

Featuring a conservatively
designed final amplifier that loafs at
a fraction of its rated power out-
put, the FT-980 cuts distortion ievels
to new lows. So you get a signal
you can really be proud of.

We designed the FT-980 with
complete operating flexibility in
mind. But not at the expense of fun-
damental performance.

You can set and forget about 50%
of the front panel controls.

Sore your favorite frequencies
and operating mode independently

in each of the 12 memory chan-
nels. Review the contents of any mern-
ory location, without disturbing

the QSO in progress, by using the
checking function.

Going from ore programmed
frequency to another is simple and
fast. Just touch a button to recall
any channel.

You'll find the FT-980 tolerant
of imperfect antennas. Theres essen-
tially no power turn-down with an
SWR of 21 and just 25% tumn-
down at 3:1,

Theres lcts of flexibility built
into the triple-conversion recejvet:
For one thing, there are separate
front ends for ham and general cover-
age reception, 5o ham barid oper-
ation is not compromised.

Multiple levels of [F filtering
assure outstanding rejection of
unwanted signals close to your oper-
ating frequency. And armchair

Prices and specifications subject 1o change without notice.

copy under really brutal conditions.

The FT-980 comes ready to hook
up to your personal computer: You
can control operating made, IF pass-
band, frequency, and memory
functions from a remote location. A
variety of computer interfaces are
available, See your Yaesu dealer for
details.

State your mind.

When you visit your dealer; tell

him you want the latest in HF tech-
nology. A radio built by Yaesu.

YAESU

Yaesu Electronics Corporation
5851 Walthall Way, Paramount, CA 90723
(213) 633-4007

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Mamilton, OH 45011
(513) 84-3100,



MADISON

Electronics Supply. Inc.
3621 FanninSt. « Houston, Texas 77004

| COOPER

INDUSTRIES

BELDEN

543 low loss, solid center conductor, foll & kreid
shield - excellent producf A5Gt
3214 RGA foam...
8237 RGB......
84267 RG213 .,
8242 RG-58 oiu milspec....

8000 14ga stranded copper ant, wire
8448 & conductor rofor cable ...

9405 as chbove but HD-2 '1f>gc|, 6—1Bgc
8403 Mic cable 3 condeir & shield..
100 teet 6214 wiands instolled...
PBBRGBA oo iviv iy

POLICIES--MASTERCARDS, VISA or CO.D

All prices FOB Houston, Texas, except as nofed.
Pricas subject to change without notice, subject to
pricr sale. Used gecr sale price refurkded if not
sctisfiad. Call anytime o check status of your order.
Texas residents add sales fax.

FOR MORE INFORMATION CALL

oufside Texas

1-800-231-3057

Texas and outside US.

1-713-520-7300

Super Specials
[ NEMAL ELECTRONICS
COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC
Mil Spec 86% SHIELD

RGA/LG | 529004100 or 32¢/1
AGLI/U7S50hm _ . .. 128,007 10 or 32¢/4~.
RGHB/U . {0
RE59/U 75 0hm . L12¢/4t.
RG142B/1) Tetlon dbi Silver Shield 150/
RG213/1l ron contaminating jacket EL1T
RG214/1! dbl Silver Shield . . 16576,
RG217/1) dhl Copper Shield 578700 8RR

RG223/4 cbl Silver Shield (RG58 size) ... ... . ..
LOW LOSS FOAM DIELECTRIC
RGRX 95% Shield (min; By . CS15 00100 or 1784t

BRE/T.

RGE/)B0% Shield . .. $1900/4100 or 224/t
RG3/U 97% Shield 11 GU(EQ. Beldon §214) vl 751 8
RG5BA/ 97% Shield-stranded L2¢st
RGES/U 100% Foul 7% ahroy . . 108/t
**Belden No 9913 . ... Gae/f
ROTOR CABLE & HARDLINE
172" Aluminum 50 ohm . 1 25/8.
142" Cormugated cnpper(El‘J Heliax) 15%/R
&Cond. 2-18, 6-22 bunial jacke; . . 194/,
& Cond, Heawy 2-16, 6-20 hurial jgchet . 3ne/n

CONNECTORS — MADE N U.S..A.
PL-258 zudor $0)-230 65¢ ea o7 10/55.90
PL-259 Amphenal . R 29¢

PL-259 Teflon/ Silver 159
UG-21 D/15 Ampheno! Type N ~aha
UG-88 L/U BNC male 125

UG-175/U5-176 Reducer
1J5-255 Adapter PL259-BNC{Import} . 275
F594 Type F (Fiks RG59) Ptenor10/3200
Call or write for Free f;&rafoq
Shipping: Cable — $3.00 per 100 1.
conneclors — add {6%, $2.00 minimum.
COD add $2.00. Fleride Residents ada 5%
{rdars vadet $20 Add $2 Handling

NgI\JLAI, ELECTRONICS, INC.
12240 N.E. 14th Ave., Dept, G., Miami, FL 33161
Telephone (30%) 993-1924 4

120 0OS=

‘?t ez, or 10/32.00

appointmeng?Egre KDTPS aa ATG, KATJLY as EC WT7JPL
and NJEM, BM. Mors fo come.
Nead volunteats for Pld end AGC. m atam dg toreceive
more Club newslettars. Thanks, keap "am
coming, The March YL lunchaecn in esa was attended
3}{ twenty-three ladies, The Sept lunchaon will be in Sierra
ta, Contact Ph?r fls, KTSEC. KE?FA reports the Sun Cif
Yacation Net wil meet Mondays and Fridays, 1715 UT!
on 14,247 MHz, beginning May 17, Annual p
wgre req'd from Ton! AFI Sun Ci%{AHA l.andon Brld?e

sant reports. very active in tracking down
“hoatle ars" in 1he Flagstaff and Phoenlx areas and
cooperating with FCG In eliminating these unlicensed
oparaﬁons Keep up the gqood wark! W7YS also reports
arganization of ARRL aiflliated Arlzona DX Club in
Flagstaff,. Green Va]lag ARC prcw ided communications for
Annual Garden Wal KARHGD WBBPYG KX7J
W2RVS WAl KA EVH WB?PVN KATHDC KA?KOR
KGTOZF WEEVL WTYIHR WB7ORQ KSTXT WasiO( WBIM
WIBXI KATNEM WﬂROD and KBYOKP all part‘i&igated
WEB7OHF W7US and WYFF all worked recent FO! GI{}-
parton expadition on Oscar-10. KOTWM got his satellite
stanon &lgl?_:g on AD-10. WA7NXL became NN7A on April
ade PSHR 2 aln Your BM and XYL will be
In JA land during Mrcr ek In June. See vou next month,
s an

angd keep those alters coming in. 73. Tratfig:
Cactug Net QNI QTG 82 ATEN QNI 977, QTG 207.
SWN QNI 194 TC ‘1?"1. Trafﬂc KB?FE 143 W?EP 144
WTLVB 108, KSL H 32, WATKQE
WH7CA K‘)’JK K‘fPOF 19 W?KXE 18,

wﬁana 10, KmM

LOS ANGELES: SM. John Walsh, NBUK-—ASM: NE6ZH.
SEC: NBUK, AGC: KX7Q. OO/RFI: KBBMG. It is a pinasure
to Inform the LA Section that April was a partlcularly active
and satisfying month. The blg avent was the "Quake §5”
axercise. Inmediately after the exercias the participatin
amateurs were informed that all the Fire Departrmen
facilities gervad wera imprassed b;the professional way
that amateurs integrated intoa tha F.D. operations. Since
it reflacts wall on the amateur communi y In generai and
the partici lng operators specificall uote trom a
nota sent to us by Assistant IreChIe 'Shac elford. "On
behalt of the Lo$ Angeles County Fire Departmant, we
want 10 thank you tor a very sucg¢ossful earthquake exer
clse. Without your assistance, the amount and smoath
flow of radio” traffic would not have besn possible.
HBecause of vour sasistance, tha Fire Department was
never over five minutes behind In crucial radia tratfic,
Again we thank you and ars [ooking forward 1o a long and
successful relationship with vour organization.
ratulatluna to all who made the oparation 8o successful
AKE YW%BVPGVWEB W.IF nglcw BVGO WENAZ

YQ
KEPQZ WEPC| KDGCY WASJOW and WEORD, The ex-
oouted COPy of the LA Local Inferferance Commilttee has
been received fram the FCC. Thanks to KGBMG and best
wishes to all involved, " Man-in- Motinn passed through
LA, Progresa o4 this “wheal around the world™ tour w
on schedule, Rlcks taur through the country wes aid d
by KDSBX QPICS?] BFGM {in the van) and WBTNE {lead
andlers via WGINH ;] n approx 0 at-

iendees at PAS mesting in San Dlego. Will confirm a new
STM next month. Remamber to sigh up for tha SW Divi-
slen Ganvetition aboard the Queen Mary. Hope you all
tiave a great F.D. Best of Luck. AAES has sesn an old ac-
tivity growing. AKBY reports saveral contacts by hos‘pitals
Jolnt Commission on raditation rezﬁuirea Hoapitals to
have a backup emergency communication system. T gg
are advising hospitals to use hams. L.os Angeles has 2
hoapitalsll Anyone interesied in this public service

speclalty contact 5M or AKGY. Traftic: KBUYK 661, WBINH
3 7, KEDD 42, WENKE 10, WDSFWLZ B,

ORANGE: 5M, Jos Brown, WEUBQ—SEC: Jlm AESN
STM: Ernis WABQCA, AGC: Dave, KABNLY. BM: Gear
WBDXL, O0C! Alex. WBRE, SGL: Loren, NaHIQ TG:
DD bongratulatlons to over 150 amateur opsrmors
in the section whe operated statlons at Red Cross Chapter
Headquariers, major hoapitals, Police/Fira Command
Posts and Gounty seats urlng Earthquake Awaraness
Week, A bi thanks was recelved from the man in Moiinn
Courage Genter, KF@l Minnesota and KE7PH E?ZQ
Vancouver, At |dst report NBANL Ray Blythe, CA w
ssomtlngbﬂlck Hansen and his whaelchair into Arlzcna
from the rangeSectinn The ATV demoenstration by Mike,
K6Z5R and tha 84T Network Group (amataur telsvisioni
jor the Red Cross, Fira, Disaster Preparednass and Pirblic
Saf Offlclajawasve nffective,
Chapler will enlist ATV for damage assessment. Other
agencles were impressed with the poaslbilltlas of the
ayatem, Further study was ordered by Count;
wour club doss not have the Sectlon M aB Q-S‘T
on your newsletter mailing list, please ncluda the 4M.
Newslatiers are the best source of information on ¢iub
activities, This column must reflect the activitles of the
Section. PSHF| 'TE 50, WBEQBZ, KABHJKIT.

Nat reg. ime Sess. QNI Trat. NM
SCN/1 259 7:00 pm 30 37T 250 WBSTIE
SCN 98 115 pm 30 I7 WBS
SCN/V 146845 9:00 pm 30 J96 295 WASQCA
R 65,12 10:00 am 59 375 134 KASHJK

Jlm, NSBW, has rasi[%\ed the Section PIO slot, A presant
we are accep:in applications. J'-‘or further informa-
tion on this pos ion Ieass call 1-714-887-8394, or dm
e line. Tratfic: WFB ABCICA 231

ga 1 55 wWEGHR z75 FoGOT 66 KABJEr o8 NSLNl21
WECH KV b K8ZCE 17, K8DD 16, WBRE 11, KBECYD 10,

SAN DIEGO SM, Arthur R. Smith WHBIN]—BM: WABHJJ.
STM: NEGW, 8E¢: WEIN P : KGALF. AGC: WABCOE. TG:
N&NR. The 98 ARRL National Conv will ba held in San
Diega Sapt. 6.7, 1586, Gund [ portunH {0 spend your
yacation In America’s Finast I hings to ses, at-
tractions to visit, Official Bulletln Sta on ;ppointmsnts
available $o those who can cogy off-the-
AHRL bullatine and ratransmlt y voice on HFE and VH
nets, Cont JJ on ARES nets. The Calif Dept of
Farastry honorec WBBTQF and WEINI for thelr many vears
sewica in the Vo unteers In Flre Prevention (VIP) program
Over 150 5 [0 hams have been invalved In eiuht
&)ars ARG of El Calon ha.s tormed a *'Leglslative Review
imnmittes,” headed by WABGDG, to monitor local
overnmant, A graat ideal Who |s next? The Man In Mo-
Hon Woridmde ourwas av\?&mned in San Diego Coug?
K&PD, Wi BGW and WeT]
In Im arl’al coun:yb ¢ WHEPM MF, KBBDL an d NEIUK. The
NCTN held 30 sesaions nandled 66 msgs in Mar, |
24 gassions and 112 msgas. Traffic: KUGD 1190, NBGW 5.
KABYJH 38, KT6A 26, WABIIK 10,
SANTA BARBARA: SM, Byron Looney, KBF1—April was
Emngunkajss month for tnany ¢iubs with the big exer-
clsa at Los Alamitos. Packet exchangas made from Loy
Alamitos to San Franclsco, Los Angeles, Sacramenta, San
Diego and Santa Barbara, Paso Robles, Conejo Va!ley

L] Hlverslde County 1 WABZIY WETF
- bulletins, 3 DX bulletins, % CRBL bulletins and 24 satelllte

Santa Ynegz, Estaro, Ventura, Santa Barbara partic
in marathons, walkathcens, hlkathons. Polnasttln.c ARG
Glubs an{oyin campauts, SEARC meving into Red Cross
Bldg Latest a ﬁllasad ciub Is Condor Rebeater Assccias
%o el Now is tha time to sharpen up your
AHES readinass actlvitles DES dapends heavily on
amateur radio to carry the bulk of communlcatluns Ina
big disaster. Can ‘guur C% CNJ‘SB operates
nightly at 2100 Iocal and sharpen u
gouktsr%fgc handlmgcapablliw Tratflc NBHYM 34, KBY

WEST GULF DIVISION

NORTHERN TEXAS 5M Phll C!amems KEPC—Ass
M/ACC NISV. STM: AESL. BM: WEQXIK. RFI: WBSJBP
SGL WSLUXP, PIO NSFDL The tamado season cama
like a lamb thig year; running about a month behind the
usual gaﬂem o gxperts say |t will probably hang around
a month later than usual alsa, s lel’s ba prepared to mova
on any communications amergency situailon Man
thanks o Audis, KBSCC, for his years of service as El
for Hood Co, He s raplacad by Tesry Gibbs NéGCP Hood
Co. ramalns in ?ood hands! The new Asst. fechinical Coo
dinator appol ment has heen met with fantastic acc ap

tancea rsat enthusiasmi To dats, our new *ATC'S"
eck. G in Swastwater; a.rld
WBSKYK in Pampm end welcome aboardl O

ks
ficers In the Plainvlew AF‘G‘ PrasiNTST VPIKA.':TIW
TreasM'DE ‘e’ New m?eatar at Lake Whitngy, operated

G-Hill Co 8 on the air on 147.00 minus 80O,
Jim Is va actlvei ES work, and the machine
fills & vita area in aur SKYWA N cavaral_&v New otficars

, KISCLIEC Co raport
actlvity ‘and & thtnlng strlke to the
repaater in April. Also 8-7 new Novices pradicted for the
Gresnvilla arer soon. WEYR has written a sarles of great
arlicles appearinu In the Richardson Club newslatter in
phases of digital and new mode communications.,
Looks Iikerxou naed to blnd It all together and make a
“best saller” bock out o It, George! | wish averyone could
rgad the articles Gsorge wrltes In & fine under-
standable style P&Hanrmﬂ KASAZK KDSFR N5 M

KASSPT and AES! AZK KDSRG 148 A

88, SBT 82, KB5UL Bi
an wsgglgﬁwmumn WME!TW NS 1, WeaU
OKLAHOMA BM. Dave Gox, NBSN —ASM: KSWG, BEC:
WSZTN STM: KVEX, ACC: NBY, BM: W5AS, PIO: WDSIFE;
G: KSWG, SGL: WENZS, TC: WSQMJ. Many new ap
olmrnanta have Jolned the tield organization since tha
ooreland Swapfast. Two new prograins seem to ba most
appeaaling &t this tims, (O0/AA and ATC), passlbly due to
agreat deal of expostire; but don't farge he man %Bgr
quSaliE impoﬂant pusitlons avatlable, 1.9, P! é
AEC. Contact NBSN or rasre('iive sectlon
[eader Ilsted above for details, NEW APPO
WBSY TC8-NG5G, KASRHU, W5IPN. Green Gountlg

Hamfest was another big success for BAAFIC and TAR
this year, Congrais to both clubs for brin auch afine
function to eastarn Oklahoma, Harn Holiday tate

Conv-ntlon for 1985 is just around the comer(Julr
BE THEHE. Texoma Hamarama planning [ in full swirﬁ;
and promises to be quite an avent this year (Oct, 28
Naw net: Golden Years Nat, provid|n. Inalson with nurs-
home rasidsnts meets Sat. at 1:00 on 7235 and Tug.
at 30 on 3 raffio: WBSSHX 195 KE5EK 183, WSAS
Sl WRREE T KyBx i04, KOS5Q 71, WERB 68
WALOUV 63, WBSOHK wsvk Kol 54, KABFLI
51, NB5N 47, WDSIEB 48, N RsaBN 38 WBSLSW
2 WAszod 27, WEVOR 27 S 28, WASQGE 2%,
51‘TH 25, KABLIEA 23, KECAY 15 NGEO12, KEENA 11,
MEPT 11, RESNIT 10, KXsW 7, NDSS 4

SQUTHERN TEXAS S Arthur R Hoss, WEKR—ASM:
NSTC. SEC: KASKRI, STM: KS5QEW. ACC? KS5V, W5JOK
re| urts that W‘%FIPH 8Ol cnl Hnn ré\hce Prasident
WEQKF, has won slection ta the Gorpus hrlstl Clt Coun-
¢lf, N8C0d ta naw editor for Houston ARG H EWS.
Brazos Valley ARC tpor%zs Scout Leadar NSDIB is plan-
nln a Scout "expaosition” to Naw Mexico. group will ba
@ oi 18t Tlasg Scouts, 14 r oldar, Tech or
Genaral Amateur Radlo license or hl hen the
aqood workout providing communicalions for the en ra
camp. VE N5A raporta 1 ypgrades &t the Febru sal-
sion and 8 upgrades at the April exams. DRN
WHEYDD reEo H Scuth Texas represented 100% b&
NSFDO Wi EPA WHSFQU WSKLV KDSK|
W4URN NSEFG N5AMH NSGKM NSCRL KD5CO!
B and WRSYDD, OBSWSKLV averAFIHL

Bulieting 111 reatdings on ¥ nets. The 7280 Trafflc Net plc
nic anjoyed its anpual picnie at Kerrville State Pa
though attendance was down frem | astre ar, Ko
he Golden Nugget award, NSGKM wil arry the Tin Ear
Plague with him until next year’s picnic, and formar SCM
K5HZR racaived the Jimmy Dunn Award, KABPEX says
hat KABVUE js a newly licgnsed Novlca WRC OB vislted
WSFFG for first eyeball QS0 since the 50 Saguin
Amaieurs taking pians to serve In the annual July 4th

WANTED

FOR IMMEDIATE PURCHASE
CALL COLLECT: (201) 440-8787

RT-1158/A [P-430WLR
RT-712/ARC-105 TTU205CIE
RT-059AJAPX.72 DA95ZAQAS
AT-1022/ARN-84 ANIAWM-21,30 or 62
AT-1057/ARN-103 AN/ARC-114,115,116
RI-G23/ARG1H ANIARN-89
AT-B6BAIAPX-76 ANITPX46
RT-9BBJAPX-76 AN/APQ-120
RT547/ASQ-19 MKO04/AR
RT-857/ARC-134 MK-1004/ARC
HE-1004/4PQ-122 DT-371A50-8
HI-524VRC OT-239/A8Q-10
AT-855DIPRC-66 AO-32/ASQ

WE BUY MILITARY PARTS
AND NEW TUBES,

SPACE ELECTRONICS

35 Rota Ct. So. Hackensack, N.4, 07606 (201) 4408787
“OLIR 24th YEAR"




"SAVE on these AES/KENWO0OD Specials!
FREE FM Unit! FREE ANTENNA! | B Extra

*Purchase a KENWOOD TW-4000A ™ Battery!
aMIAOI‘iII} éngsa/li 4P(Iicl\$l Ha nd gebt_la Fora Limited time!

- m . Z mopile j TR- A
antenna ($4495 vaIIm) ¢ FREE! : Eghrgl‘a;?aat gurﬁgr?'[?al

¥ Low Sale Price and
¥ receive an exira PB-26
battery - FREE!

or

Purchasea TH-21A/AT
or TH-41A/AT at our
normal Low Sale Price

and receive an extra §
PB-21 battery - FREE! §

Call for Sale Prices

KENWI]OD Receivers

KENWO S CEIVER
For a limited time - purchase a T8-4308 at our narmal
Low Sale Price and receive the optional FM-430 FM unit
L FREE!.The FM-430 orovides HF FM transmit/receive an

baads where authorized .. CALL for Sale Prige.

Closeout KENWOOD TW-4000A 2m/70-cm FM Dual Bander:

. 1 Covers 142-148.995 MHz and 440-449.995 MHz with
25W out, GaAs FET RF amplifiers, dual digital VFQ'S,
LCD display. 10 memories w/offset recall, scan &

lithium battery back-ug. Band & carmon channel scan,
prigrity watch. 16-key Autopatch UP/DN microphone &
mebile mount. 13.8V DC @ 7.54, 6%"h=2%"d =8%",
4.4 |bs.  List $599% o CALL for SALE PRICE.

KENWOOD TM-401A 440 MHz FM Xcvr
Mlira compaci! Covers 440-449.975 MHz in 25 kHz

steps, 19W out. Gads FET RF amplifier, duai digital Limited Time Special Prices
VFO'S, § memories plus “com” channel w/back-up.

Priority alert scan, memory and programmable band | The FREE® MA-4000 is 2 duai-band, 2m/70-cm mobile now bemg offered on

scan. Yelow LED dply, LED S/RF mefer, Ext spir. § antentaonly,wit dupeser (1o mount, Use LARSEN R-11 e R-600 @ R-1000 e R-2000
16-key /DN mic. mohile mt. S%"wx1%"h* F pg.K Roof mt, $20.00; PO-TLM Truni-lip mt, $20.18 =
TH'd, 2.8 Ihs. List §399%.. CLOSEOUT $2998s or PO-MM Magnetic mount, $19.63 ca I I f(l r P r“:ESE

Order Toll Free: 1-800-558-0411 " ;i e o e

AMATEUR ELEGTRONIC SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wi 53216 - Phone (414) 442-4200

AES BRANCH STORES Associate Store

WIGKLIFFE, Ohio 44092 ORLANDG®, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 39106 CHIGAGO, llinois 50630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Diive ERICKSON COMMUNICATIONS
Phone (21E) 585-7388 Phone (305) 894-3238 Phone (813} 461-4267 Phone (702} 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432.9424 No In-State WATS No In-State WATS Phone (312) 631-5181

8III§Ide 1-800-321-3594 [i1sile1.800-327-1917  No Nationwide WATS  Suisie 1.800-634-6227 15 min. from O’Hare!

Please use WATS lines for Ordering and Price Checks. For | Clip out this handy Coupon and Mail Today!]
other Info and Service Dept. please use our Regular lines.

o | O oG e
Milwaukee, Wi 53216
Co n taCt A Es I | am interested in the following new KENWOOD equipment:
for all of your |
KENWOOD needs! |

I

l

I

I

* Low Prices % Large Stocks * Fast Service | |
+* TOD Trades % Toll Free Ordering Line I | have the following to Trade: {(What's your Deal?) l
I

I

I

|

% AES? Ships Coast to Coast |
HOURS: Mon. thru Fri. 9-5: 30 Sat9 3
I /Y\ USE lRush me your gquote - | understand that [ am under no obligation.
Wl YOUR "
@asmzcard CREDIT "

S CARD Address I
Note: Our TOLL FREE Ordering line 1-800-558-0411 | -
is answered until 8 pmﬁ Monday thru Thursday. City/State ———————— o T —
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Introducing
The New LK-500Z“B”

Legal Limit Amplitier
L

Thinking of buying a linear
amplifier? You owe it to yourself to
check outthe new LX-500ZB.

The LE-500Z series of amplitiers were
created to offer the best value you
ccn buy in HF Hnears covering
160-15 meters. Last year, it was
demonshratively the best value. ltwas
the lowest priced, full feature petir of
3-500Z's on the market. [t had the
longest wanranty and the only
amplifier with amoney-back
guaraniee. it's not surprising thert the
LK-500Z A, both the standord and -
“hipersil”’ version, became one ofthe
most popular amplifiers on the ham
bands.

Now, for 1985, Amp Supply engineers
have taken this durable, dependabie

"1ock crusher,” fantastically improved -

it, and called itthe LK-500Z "B version.

Improvemenis include cm ITT
Jennings vacuum antenna
chomgeover relay with a compamion
sedled reiay @SK systern which
eliminates any signal attenuciion
between CW characters, The silver-
plated HF tank coil cnd the extic
heavy duty silver-piaied Centralab
bandswitch are the finest available,

The LK-500Z ‘*B*’ version has all the
outstanding standard teatures of the
LK-500ZA; such as the Peter Dahl
Hipersil power tromsiormer, and a full-
wove bridge rectifier system (we will
not produce amplifiers using weak
voltage doublers). Computer grade
electrolytic capacitors are siandard
and the low-pass pi-network uned
input isthe absclute best onthe
market. Oh yes, we only use Eimac
3-500Z triode tubes in the LK-5002
amplifiers.

Amp Supply Co. has been ¢ pioneer
in memufacturing quality amateur
radio products, providing service to
back them up and selling et low
prices, The pacple of Amp Supply Co.
have been designing and manutac-
huring amplifiers since 1974, and we
chadlenge any competition to mateh
our tetal amateur HF amplifier produc-
tion — 17.478 amplifiers in eleven
years. You don't manutacture cnd

IIT Jennings
Vacuum Relay

Poter DahiCo.
Hipersil Transtorme: “

Pi-network //‘/
Tuned input
{''Baston the Moxket'")

supply that mony amiplifiers unless
you have first-rate products and
service, Join the thouscnds of satistied
iadio amateurs who have come to the
people at Amp Supply Co. for their
amplifier needs. We belisve good
service starts with cnswering your
¢uestions and needs before amd atter
you buy,

All Amp Supply amplifiers camy o two
yedar warranty. Ask our cornpetitors
what theirs is|

Our price isthe whole price.
LX500Z"'B" version: 8129500 includes
UPS surface charges and insuramce in
the continental USA. In a hurry? Two
dery UPS air service is just $20.00.

The LK-500Z"'B"" version is clearly a
progressive. new ampilitier, < lecderin
its field: but what else would you
expect from a company called Amp
Supply?

Thank vou for purchasing an Amp
supply Co. product.

Zaot

Denny /K8KXK

NORISK GUARANTEE
ltyou are not completely satistied
withtheperformances of yournew
LK-500ZB vou mary return it within
tendaysior arefundlessshipping
and repackaging. If you can get
any of our competitorstogive you
the same guaranies, buy both
and return the one you don't like,
We know which one you'll kesp.

LE-500258 5129500
LK-500NT-B No-Tune-Up 21595.00
LE-S00-ZA £1099.50
Order Today.

For tasiest delwvery send eashieschack, money
oidder. ororder by aredit card. Peisonal cheoks.
liow 18 davsto clear. Norh Caroina residenls.
uaid 4% % sales tax. Hous: Mondary-Fnaay

S 0a m-500pm E ST,

{E <P
Call 919-821-5518
Amp Supply Co.

2B Snow Ave,, PO, Box 147
werlelgh, Nerth Caroling 27402
ZIQ-B21-5518




HF TRANSCEIVERS

NEW 15-940S HF iranscever  GALL
With (3eneral C.overage Recenver

F3-93U8 HF [ransceiver GALL
With General Coverage Recewvar
T5-430% BF Transceiver SUPER SPECIAL
With General Goveraqe Reciever
15-8305 Transcewer GALL
160-10 Meter With Pawer Supply
15-5305P 160-10 Meler XGYR .. GALL
With Power Supply & Mateh Fiter

RECEIVERS
R-2000, A-6U0, R-1000. B-11 .. CALL
General Coverage Recewvers

VHF/UHF

TR-7950/7930, .
Z-meter Mobile Umits, 45 or 25 Watts

TR-9130 ?m All-mode, #5 Watls. CALL

T5-7111A/T5-811A _CALL
All-mode Transceivers
2m or f0cm mobile or base station

HANDHELDS

TR-2600A 7m £ M Transceiver GALL
With memores LO0 sean
[H-21A, Z1AT/ TH-41A, 41AT GALL

2m/ H0em ditra-compact EM Transceiver

ANTENNAS

CUSHCRAFT

Ad 3-element 10-15-20m 05 00
44 4-element 10-15-20m ., 264,95
R3 10-15:20m Yertical 25694

S4B SSB/ZISWRFM 2m Boomers 75.00

ARX-2B Pm Ringe Ranger 34.95
43219 2m Qoomer 8800
KLM

KT344 4-glement 10-15-20m . . 234.95
KT34XA §-element 10-15-20m . 479,95
gni11% 11-alement 2m. . . .59.85
Zr-16LBX 16-element 2m . 9185
MOSLEY

£L-33 3-element Triband Beam. 765 95
[A-33 3-elemant 10-15-20m 239.95
Pro&7 i-element 10-15-20m . 465.95

HUSTLER
E-BI 10-BOm Vertical with 30m 128,95

5-BIV 10-80m Vertisal ... 108 85
MOBILE RESONAIDRS Standard  Suger
10 and 15 meter i1.9% 17,95
20 melers 1550 21,95
30 and 40 meters 17 48 #5 95
75 tgters W98 36.95
HY.GAIN

3915 THZDY 7-ele 10-15-20m 44500
3935 |HODX S-ele 10-15-20m  406.85
3965 Fxplorer 14 10-15:20m 305 00

fragr Hy-Gan towei, Hy-Gam antennd, §
Hy Gt rotar — et frae <hipoing on olf

MORE ANTENNAS

AEA lsopoles CALL
AVANT| HM 151 3G 2m np-giass 31 94
LARSEN LM-1505/8 Mag Mount 39.94
WSINITHAD HE- 141 94
BUITERNUT HEBY 10-gum Vert 109 94
FOR DSGAR by Cushoralt B KM CALL

KENWOOD YAESU

HF TRANSCEIVERS

FT 920 CAT Syslem

143900

AL Power Supply, Full Break-in CW,
SSB/AM/FM/FSK, Speech Processor

FT 77 with mic . SPEGIAL
:ompact HF XCVR

FT 757 HF %LVR with mic

with General Coverage RCVR
includes GW keyar, AM/FM, GW hiter

SWL RECEIVER

NEW FRG BH00 SWL Heceiver

VHF Convertars, Active Antennas avallable

510.95

L6949, ‘J‘J

19 4%

. SWL RECEIVERS

Save Your Code Cash

Hard ta get through on our 800 number? Call hetare 10 2.m ot atler &5 m., o call aur reguiar number ) you pay tor the calf and order, we'lt credlt your oraer with $1

E.m
HANDHELDS
1CO2AT 2m HT, 10 Memories .. CALL ST 142 Handheld . 249.95
IG 04AT 440 HT/ Touchione 309.85  STLU Leather Casewith Strap. . .34.9%
1C 2A7 #m HT/Touchtone 199.95  SM3SpeakerMic. . . . 1430
|G 3AT 220 MHz HT/Touchiene 229 95 KDK
IG 4AT 440 MHz HT/Touchione  229.95 Loy 2033 2m 25-watt 48 g5

el

g1 . Liruted Quantities 599 95

General Coverage Receiver

VHF/UHF

NEW IC 3200 2m/440 bands  _dRS 85

1G 271H 100-walt 2m XCYR 73296

IC 27A 2m rompact mobile 319.95 TEN-TEC

IG 2901 25-wt all-mode 2m XCVA 479,95
« 2081 2m Synih Hangheld 26595
w entury 22 CW XGYA . ,350.00

5 2510 Model B ceaoo 410,85
¥ Satellite Station for Dscar 10

CORSAIR Model 60 . . 449,95
ARGOSY Il 525D Digital 519.95
TRIION 425 HE Amp 1.5kW. . . CALL

IC271A Special 554 85

All-mode 2m Transcener

SCANNERS

HANDHELDS

FT Z09RH 2m HT Intro Special -~ 2498.9%

ET205emHTWIth TP VUX  220.9%

FT 2003 2m HT with VOX 199 6%
All accessones w stock

VHFIUHF

NEW FT ZY0RH 2m, d45-watt
Very small mobile rig

NEW FT 2700RH #5-wail
Dual-hand #m and 440

L1698

499,95

FY Fe6RFor2m . . .759.95
(Optlonal modules for Bm, 430,440 MHz}
Gireat tor Satellte Work

TOWERS

Unarco-Rohn

Self-supporting towers:
HBXA0Q 40-feet with Base
HEX48 48-feet with Base
HRX%6 56i-feet with Base
HOBX40 Higher ioad with Base 248 00
HDBX48 Higher load with Bass 325 00

Other 8X, HBX, AOBX i stock
Guyed foldover towers:
FK2558 58-Teet, 256 940 00
Frdohd H4-1eet, 454 1296.00
Other sizes at swmfar savings
Faldovers stipped fretght cand.
10% higher west of the Rockies

Straight Sections:

198.00
. 264.00
235.00

G Straight Sechon . 3795
250G Straight Sechon | 48.95
5 Straight Sectien . 109.00
Gomplete Towar Packages CALL
3
et
Gall
tor oug
low prices.
CABLE BY SAXTON
HB?13 Mil Spec 29t
RGB/U Foam 944 Shietd . . 2904
3-wire Holalor 2 #18, / #72 [Faxai]
Min-8 95% Shield (KA

CABLEWAVE HARDLINE Call

HF TRANSCEIVERS

e

S L. The.85
HF XCVR/Gen Cov ROVR

IG 745 .

IG 751 HF XCVR/ Gen Cav RGVR. 1179.00
With PS35 inslalled . 1299,00

MARINE

#M12 12-ch Programmable HT . 219 95
M7 76-channel Synthesized H1 261 95
BB0 25-watt all-channel Scanner 381,26
MBOC Carmerclal W80 429,95
New M5 ali-channel HT 325 85

ACCESSORIES

FOR PACKET
AEA PKT1 Packet Contraller
Kanlronics Packet Gontroller

BENCHER PADDLES

4h9 95
339,95

Alack/Ghrame . 34.98/44,95
ASTRON POWER SUPPLY
RS 74 L4595 RS2OM .. 104.85
AS12A G985 HS3RM . 145.95
AS20A... A8 95 VRIOM . 124 85
RSISA 1497 85 VSIEM 169 95
RSH0A. 18095 REHOM . 208 95
AEA KEYERS

GK-2 Contest Kever .. ... 146.9%5
MM-2 Morsematic Keyer 172.95
TELEX HEADPHONES

Pracom 250 Headsel/Mic ... 9895
Pragom 450 Headsel/ Mic . 49.95
MFJ PRODUCTS Gall
B&W

374 B-pasiion Coax Switch 73 a0
A25 1 kW Low Pass Filter 26 40

DAIWA/MCMIJLW. MILLER

GN-520/CN-540 Maters 59,9564 .95
CN-620B/CN-A30 Melers 106 D026 QO
GNW-419 Antenna Tuner SHOW 174,95

AMPHENOL

Connectors of all kinds in stock . . CALL
ROTATORS

Aliance HDZ3 ELR-H)
Kenpro WRSDO Elevation Rotator 158 35
Hy-Gain Ham (v P by
Hy-Gain Tailiwister 1% 249 95
Hy-tiain CN4h 11 144 9%
Hy-lzatin Hesvy duty 300 . 530.00

Wity v B Boam & g an HDZ3 far §91 16

REGENCY

New MX4000 mobile 30-900: MHz  Call
HX1000 20-ch Handheld . .. 20945
New HX20C0 Handheld 120-600 MHz Call
H1050 10-ch 6-pand  Spectal 39 95
8¥X3000 30-ch, §-band mohile 210 95

F MXB0A0 20-ch 25512 MH7 cont 344 35

BEARCAT

260 16-ch mobile . . . 25945
201 16-channel/aircratt 169 95
2070 40-ch/ arcraft 89,95
Mo . 195 00
300 K0-ch sn.dnnerfdlrcrah 347 Q0

SONY RECEIVERS

2002 SWL Receiver 209 45
2011 SWL Receiver 279 9%
4910 SWL Recewvar BY.95

AMPLIFIERS

TOKYO HY-POWER
YHF & UHF amps . GALL for Quotes

DAIWA
LA-203% 2m Amp, 2. 30out .. 6595
LA-2(35R 2m Amp with preAmp 74 95

MIRAGE

B23A 2m Amplifier 2-30 | .. 84.dh
81016 2m Amplifier 10-1680 | 24295
83016 2m Amphifier 30-160 193 95

10N UHF Amgs N connectors 275.95%
B215 2m Amp; 2. 180 out .. 24h.95
AT015 6m Amp: 1010, 1500yt . 242 95

AMERITRON HF AMPS

ALBD 1200 watt .. . hBR 9h
ALB4 HF Amp 160-15 389 95
ALT200 1.5 KW Amp . ... ., 1399 85
KENWOOD TL922 e GALL
AMP SUPPLY

LA 1000A 160-15m Amp. . 58895
LK SOONT HF Amp notune . 1185 917
AT 12004 1200 PEP Tuner .. 169.95
LK S00ZA 2.5 kW hipersil . 089,00

VOCOM AMPLIFIERS

Zwails in, 30 wattsout 2m Amp 69 95
2 watls in, 60 watts out 2m &mp 107,95
2 waits In. 120 watts out 2m Amp 169 95
ZOImW in, 30 walts aut 2m Amp  £4 85

New VHF/UHF Amps

from TE Systems
with Low Noise
GaAs FET Preamp
Call for Quotas

For Orders and Quotes Call Toll Free: 800-336-4799

Virginia Orders and Quotes Call Toll Free: 800-572-4201

HAL R

{WR 6850 Telgreader . . . 745,95
GRI 100 RTTY/CW Interface 214 95
GRI 200 RTTY/CW Interface . 299 9%
Other items availahle . CALL

HARDWARE
MEJ 1224 wilh MES G-6479-20 501 78 55

MFJ 1229 . CALL
kantrenics Interface |l - 21095
AEA GP-100 Interface | 284 95
AFA MPI Micropdich .. .. 119.95
Ak GPA tnterface 179.95
PACKAGES
Microlog AlB-1 Vie-20/C-84 ., 179,95
AEA GP1 tor Vic-20/C-F4 218 95
AEA Microamior Pateh MAP-64 . 119.95
SOFTWARE
Kantronics Hamtext
Vic20, G-64, Apple . CALL

Kantronics Hamsott/Amtor
Vic-20, C-64. TRS-B0 palor, Atarl 64,95

Kantronics Hamsoft
Yic-20, Apple, Mad THS-80C T1-99 GALL

Microlog Air Disk

Yie-20 and G-64 sk . 1985
Cartridge b, Gh
AEA .
MBA Text Vie-30 oF G-54 995
MBA-1or 64 89,95
Marslest Vic-20 ar C-p4 79.95
Dr. DX by AEA . 9 9h
Dr. QSO by AEA .. 71.9%

Amateur Software
for the VIC-20 and
Commodore 64
Specily tape or disic,

HAM
AT

&6 VIC20
Contest Leg s 2495
Antenna Design 9.8% -~
Gompuler Marse 385 9.95
Propagation Chart  16.95  16.4%
Super Log 19485 198h
Net Gontroller 1585 1695
Rx Taol Kit o485 -
Master Log (Diskl  28.45

13646 Jotterson Dawis Highway
Wooderidge, Virgima 22191
Intarmation & Servige. 17031 bdd-1063
Store Hours” MTT: 10 a.m.~6 p.m
WF 10am—8pm
a0 am —4 p.m
Opcer Hours B:F9am -7 p.m

Salurday 102 m.-4 p.m. =

Send 3 22¢ stamos for A tiver
fagler mnuinies faviled

IACOMBEDD

£MIr As50C13tR Store

Davis & Jackson Road, P L, Box 793
Lacombe, Lonisiana 70445
Intormation & Service: 504) 882-5355

L

ATel

PHONE CENTER
Terms: No personal checks Jocepted,
Pricas de ol iociute shipping. UPS
CON lee §2 3% per packaqe. Prices e
suhject 1o change withopt fohice or
obligation. Products are aof sold lor
evaluanon. Avthorizad returns arg sub-
ject la a 15% testarking aig handing
fer did crecit wilf he (Ssiyan {e USe o
vt thext gurchase FGE supports the
idiutgeturers | warranfies, fo gelt a
copy of & wdcety pror 10 purchase,
Vil crstomer Serace at A3-643- 163
winth of wtt e furenshed at na cost

July 1985 123



[\ |

.N_,\Ml_lg;

-

$115

S5K-1-K
1IAMBIC KEYER
Let your fingers do the talking!
Nyea Viking lambic Keyer plus
buili-in form-fiffed paddies.
Nicad baitery operated CMOS
ICs work with posifive o negative
keyed xmitrs, Charger inciuded,
Automatic & - 50 WPM speed and
volume confrols. Can also use os
“oug”, o straight key.

HYBRID PHONE PATCH

FCC Approved! PIT or VOX use.
Null. receiver and transmitter gain
confrols. Nye viking Model 046-
D03 has spaaker built-in for use
with transceivers. Model 046-006
compatible with ICOM Models
720, 730. 740 and 751,

$29.50

2 v

330-004

MASTER KEY

The perfact straight key.
Complete with cord and plug —
ready to use! Isolated contact
cssembly separates keving cirguit
ftorn hardware, Includes goid-
plated silver contacts, adjusiable
kay arm. Navy knob and hedvy
die-cast base.

WM. M. NYE
COMPANY
1614-130th Avenue NF
Ballavue, WA 98005
{206 454-4524

SKM-004
MEMORY KEYER

Nye viking lambic Meamory Kever
— The Fro's Cholcal Combines
Super Squeeze Key, CMOS IC's.
practice oscillator and specker —
including Nicad batftery with
charger. Automatic 5 - 50 WPM
speed and voluma controls plus
choice of (4) 266 bif, (2) 512 bit
or (1) 1024 bit rnemaries,
switchable,

CODE PRACTICE SET

Perfect for beginner! Uses NYE
YIKING Standard Key (Model No.
310—00":3, oscillator and amplifier,
built-in 2 speaker —all mounted
an a base with non-skid feet.
Zives chinp free keying. Key is
ideal for re-use with any xmitr,

$16.00

Model 310-003

SPEED-X KEYS

Model 322-003

THE CHOICE OF

PROFESSIONALS

Rugged Dependability Backed by a Two Year Warranty |

$65

£SK-001

IAMBIC KEYER (LESS PADDLES)
Discovar lambic Keving! Nye
Viking Kever with lack for external
squeeze key, Syperb reliability of
CMOS ICs, Audio aseillator and
specker INcluded for monitoring
and proctice keving. Aufomatic
B - 50 WPM speed and volume
cantrols.

$28

S5K-001

MASTER SQUEEZE KEY

Discover the pre’s choics in keys
for electronic keving  Long.
finger-fiiting molded paddles for
fast, comfortable easy action!
Lses gold-plated silver contacts,
rickel-plated brass harchware and
heavy die-cast base with non-
skidl fest,

2 $18.00

i

gt

¢

=iy $15.00

ul

Made! 320-001

4 Standard modsls. & Heavy Duty maodels. all with gold-piated, heawy
silver contacts, adjustable key action and heavy die-cast bases, With and
without switches, brass or nickel-plated haraware, standard or Naw knobs.
ThayTe great for beglnners, pros..featuring sure, smooth NYE VIKING action,
perormancea and quality. Oplional: Heavy stesl plate with non-skid teat
and painted to match is available as an accessary for mounting all

Speed-X Keys (Meodel 300-002: $6.00).

“We build it,

SO you can brag about it.”

Available at Leading Dealers. Ask for our Free Catalog.

124
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New from Prlnceton

R

The Continuous Wave

Technology and American Radio, 1900-1932
Hugh G. J. Aitken

Hugh Aitken describes a critical period in the history of radio, when
continuous wave technology first made reliable long-distance wireless
communication possible and opened up opportunities for broadeasting
voice and music. The book emphasizes the economic, social, intellectual,
and political context within which technological change takes place; it
should interest all those concerned with the history and politics of
technology, the emergence of new communications media, and the
inventor’s place in industry. P: $19.95, C: $67.50

Also by Hugh G. J. Aitken and Now Available in "'
Princeton Paperbacks

Syntony and Spark
The Origins of Radio

Winner of the Society for the History of Technology's Dexter Prize

“Syntony and Spark is more than a history of the origins of radio; itis a
significant contribution to the literature of the relations between science
and technology, on the one hand, and science or technology and
economics, on the other hand.”

——Arthur L. Norbert, Technology and Culture

P: $13.95. C; $38.50

Scientific Management in Action

Taylorism at Watertown Arsenal, 1908-1915
With a new foreword by Merritt Roe Smith

First published in 1960, this valuable study of the introduction of scientific
management techniques into factory life appears now for the first time in
paperback. P: $12.95. C: $37.00

A your buckstore or

41 W1lxaisreet Pﬂnceton Unlvemlty Pfess Pﬂncemn N 08540
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Scanners

Communications Electronics;
the world’s largest distributor of radio
scanners, introduces new scanners
and scanner accessories from J.I.1L..,
Regency and Uniden/Bearcat.
Chances are the police, fire and
weather emergencies you'll read
about in tomorrow’s paper are coming
through on a scanner today.

NEW! Regency? MX7000-H

List price $699.95/CE price $449.00
10-Band, 20 Channef » Crystalless ¢ AC/DC
Fraquencyrange: 25-650 MMz continuous coverage
and 800 MHz to 1.2 GHz confinvous coverage
in addition te normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircratt bands {civil and military),
800 MHz communications, cellular telephone,
and whenconnected to a printer or CRT, satellite
weather pictures.

NEW! Regency® MX5000-H

List price $599.95/CE price $354.00
Muiti-Band, 20 Channel » No-crystalscanner
Search ¢ Lockout & Priority ® AC/DC
Selectable AM-FM mcdes ¢ LCD dispiay
World’s first continuous coverage scanner
Frequency range; 25-550 MMz continttous coverags.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Teievision audio, FM breadcast sta-
tions, all aircratt bands including military and
the normal scanrner bands, ali on your choice of
20 programmable channels.

NEW! Regency® MX4000-H

List price $629.95/CE price $394.00
Mulii-Band, 20 Channel ® No-crystal scanner
Search ¢ Lockout » Priority ® AC/DC
Seiectable AM-FM modes e LCD display
Bandsr30-50, 118-136, 144-174,440-512, BOU-850 MHz
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the impor-
tant addition of the 800 MHz. and aircraft bands.
it featuras keyboard entry, multifunction liquid
crystal display and variable search increments.

NEW! Regency® 260-H

List price $379.95/CE price $249.00
&-Band, 60 Channe! » No-crystal scanner
Rands: 30-50, 88-108, 118-136, 144-174, 440-512 MHZ

Caver your choice of over 15,000 frequencies
on 80 channels at the touch of your finger.

Regency

NEW! JIL SX-400-H

List price $799.95/CE price $499.00
Multi-Band, 20 Channel * No-crysisl Scanner
Soarch ¢ Lockout ¢ Priority ¢ AC/DC
Frequency range: 26-520 MHL continuous coverage.

With optionally equipped RF converters 130KHz-3.7 GHL.
The JIL SX-400 synthesized scanner is dasigned for
commercial and profassional monitor users that de-
mand features not found in ordianary scanners. The SX-
400 will cover from 150 KHz to 3.7 GHz. with RF
canverters. Order the following RF converters far your
5X-400 scannsr. RF-1030-H at $259,00 sach for
freaquency range 150 KMz, - 30 MMz, USB, LS8, CW and
AM. (CW filter renquired for CW signal reception); RF-
5080-H at $199.00 each for 500-800 MMz; RF-BO14-
H at $199.00 gach tor 800 MHz.-1.4 GHz. Be sure to
also order ACB-300-H at $99.00 each which is an
antenna control boxfor connection of the RF converters.
Add $3.00 shipping for each RF converter or antenna
control box, If you need further information on the JIL
scanners, contact JIL directly at 213-926-6727 or write
JiLat 17120 Edwards Road, Cerritos, California 80701

SPECIAL! JIL SX-200-H

List price $489.95/CE special price $189.00
Muli-Band - 18 Channel ®« No-Crysial Scanner
Frequency range 26-88, 108-180, 380-614 MHL

The JIL SX-20Q scanner tunes military, F.B.L, Space
Satellites, Police and Fire, Drug Enforcement Agencias,
Detenss Department, Aeronautical AM band, Aero
Navigation Band, Fish & Game, immigration, Paramadics,
Amateur Radio, Justice Department, State Department,
plug cther thousands aof radio frequencies most other
scanners ¢an't pick up. The 8X-200 has selectable
AM/FM raceiver circuits, tri-switeh squelch settings -
signal, audio and signal & audio, outboard AG power
supply - DG at 12 volts built-in, quartz clock - bright
vacuum fluorescent blue readeuts and dimmer, dual
levei search spesds, tri-lavel scan deley switches, 16
memory channels in two channels hanks, reasive fine
tune (AN £ 2KHz., dual level RF gain seitings - 20 db
pad, AGC tast poinis for optional signal strength meters.
Allin all, tha J/L. 8X-200 gives you more teatures tor the
maney than any ether scanner currently on sale, Order
your JIL 8X-200 scanner at this spacial price today.

Regency® HX1000-H

List price $329.95/CE price $209.00
8-Band, 30 Channel! ¢ No Crysial scanner
Search ¢ Lockout ® Priority ® Scan delay
Bidelit liquid crystal display » Digital Clock
Frequency range: 30-50, 144-174, 440-512 MHz,
The new handheld Aegancy HX1000 scanner is fully
keyboard pragrammable for the ultimate in versatil-
ity. You can scan up to 30 channals at the same time.
When you activate the priority control, you automat-
ically cverride all ofher calla to listen to your favorita
frequency. The LGD display is even sidelit tor night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able, Thereis eéven a backup lithlum battery to main-
tain memory for two years. Inciudes wall charger,
carrying case, beit ¢lip, flexible antenna and nicad
battery. Order your Regency HX1000 now.

Bearcat® 100-H

The firstno-crystalp ble handheld
List price $449.95/CE price $2298.00
8-Band, 16 Channel » Liquid Crysinl Dispiay
Search ¢ Limit » Hold » Lockout » AC/DC
Fraguency range: 30-50, 138-174, 406-512 MHz,
The world's first no-crystal handheld suanner has
comprassed into a 3 x 7" 1 1%" case more scanning
power than 1s found in many base or mobile scanners.
The Bearcat 100 has a full 16 channels with frequency
coverage that inciudes all public service bands (Low,
High, UHF and “T" hands}, the 2-Metar and 70 cr.
Amateur bands, plus Mifitary and Faderal Government
frequencies. Wow...what a scanner

Inciuded in our low CE price s a sturdy carryving case,
earphone, battery chargers AC adapter, six AA nr-cad
hatteries and flexible antenna. Order your scanner now,

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
1%, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanhers purchased af the same time
earns you a 5% discount off our super low
single unit price.

Regency
Regency I HX1000
MXS600 Regency
HX2000

NEW! Regency® HX2000-H
The World's First 800 MHzx. Handheid Scanner
List price $569.95/CE price $358.00
T-Band, 20 Channei & No-crystal scanner
Priority conirol & Search/Scan » AC/DC
Sidelitliiquid crystal dispiay ® Memory backup
Bands: 118-136, 144-174, 440-512, 800-850 MHz
The HX2000 scanner operates on 120V A or 8 VDG,
Scans 146 channels per second. Size 3 x 7 » 1w."
includes wall charger, carrying case, balt clip, flexible
antennaand nicad batterias, Selectable AM/FM modas,

OTHER RAPIOS AND ACCESSORIES
BOBS-H Uniden Viscr mount Radar Detector, ..., $114.00
RD95-H Uriden Ramate mount Rader Detector.... $139,00
BC 300-H Bearcat 50 channel scanner .. ......., $344,00
8C 20/20-H Bearcat 40 channal scannst .. .5274.00
BC 210XL-H Bearcat 18 channel scpnner,....... $208.00
8C 280-H Bearcat 16 channel mobile scanner. ., $274.00
BC 201-H Bearcat 16 channel scanner .
BC 180-H Bearcal 16 channel scanner
BC-WA-H Bearcat Weather Alert™ ...,
DX1000-H Bearcat shortwave recsiver
FC22-H Unidan ramote mount GB transceiver. .
PC535-H Liniden mokile mount CH transcewver . ....
Z10-H Ragency 10 channel scanner ..., .. ceseen $148.00
Z30-H Regency 40 channel scanner .. .

Z4%-H Ragwiicy 45 channel scanner ...
MX3000-H Regency 30 channel acanner.
C403-H Regency 4 channel scanner.......
R108-H Regency 1C channei scanner.............
HXB50-H Regancy & channel handheld scannsr, , . $8%.00
HX-850PH HXB50 with batt,, case, crystalcens..., 5124.00
RH250B-H Regency 10 channe! VHF transceiver . .. 5379.00
RPH410-H 10 ch. handhald ne-cryatai transciaver, i
BC10-H Battery charger for Regency RPH410.
EC10-H Programming taol for Regency AHPH4 1
SMRH230-H Sarvice man, for Regancy RH25 24,
SMRU150-H Service man. for Hegancy BU160. .. $20.00
SMRPH410-H Service man. for Regency RPH410. , . $20.00
B-4-H 1.2 V AML NEFCad batterias (get of fourt,...... 39.00
A-135C-H Crystal gertiticate..........coovvvenenn. .. 33.00
FB-E-H Fraguency Directory for Eastarn U.5.A, ... $12.00
FB-W-H Frenuency Directory for Western LLS.A., ., $12.00
ABO-H Magnet mount mobile antenna .........,,.
A70-H Base station antenrna,.....coeoviieeeennns $35.00
Add $3.00 ghipoing for all accassuies ardered at the sametime.
Add $12,090 shipping per shortwave recaiver,

Add $7.00 shipping per scanner and $3.0C par anterna

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone vour order directly to our
Scanner Distribution Center” Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D, number. Written purchase orders are accep-
ted from approved government agencias and most
well rated firms at 2 10% surcharge for net 10
hilling. All sales are subject to availability, accapt-
anca and verification. All sales on accessories are
final, Prices, terms and specifications are subject
to change without notice, All prices are in U.8.
dollars. Dut of stock items will be placed on back-
order automatically unless CE is instructad difter-
ently, A $5.00 additional handiing tee will be
charged for all orders with a merchandise total
under $50,00. Shipments are F.0.B. Ann Arboar,
Michigan. No COD's. Most products that we sel]
have a manufacturers warranty, Free copias of
warrantles an these products are available prior to
purchase by writing to CE. Non-certified checks
require bank clearance,

Mail orders to: Gommunications Electron-
ics,” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannertfor LLP.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerta Rico, Hawaii, Alaska, or
APQY/FPO delivery, shipping charges are three
times continentat U.S. rates. It you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the LS. Dial
800-UBA-SCAN. [n Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 871-0155. If you are outside the U8, or in
Michigan dial 313-973-8888. Crder today.
Scanner Distribution Genter™ and CE logos are trade-
marks of Communications Electromcs Ine.

1 Baarcat s e registered trademark of Uniden Corparation,
tRegency Is a faderally registered tradamark of Ragency
Elactrontcs Inc. AD #0415885-H
Copyright © 1985 Communications Electronics

Forcreditcard orders call

1-800-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.

Consumer Producls Division
P.0. Box 1045 7 Ann Arbor, Michigan48106-1045 U.8.A.
CallB00-USA-SCAN oroutside U.5.A. 313-973-8888



Save up to $220 on scanners
with these valuable coupons.

See our full page ad in SCAN;" to find the
scanner of your choice. Then send in the
money saving coupon with your order and
payment. Hurry, offer expires August31, 1985,

COUPON COUPON

SAVE $45.00
Bearcat® 260-H

8-Band, 16 Channel, Mobile scanner
Regular Price $274.00
NOW Only $229-00 plus $7.00 shipping.

This coupon must be included with your prepaid arder. Credit cards and quantity
discaunts are exciuded fram this offer. Offar valid only on prepaid ardess mailed
diractly to Communrications Elactrenics Ing., F.O. Box 1045 - Dept. SCAN, Ann
Arbor, Michigan 4810810454 U.S.A. Coupon expires August 31, 1885, Coupon
may not be used in conjunction with any other offer from Gammunications
Electronics Inc. Limit one coupon per scanner.

COUPON COUPON

SAVE $35.00
JIL SX-200-H

Multi-Band, 18 Channel, No crystal scanner
Regular Price $188.00
NOW On|y $1 54.00 pius $7.00 shipping.

This coupen must ke included with our&;apaid order, Credit carde and quantity
discounis are exciuded fram this offer. Otfer valid anly on prepald orders mailed
directly to Communications Elecironics Inc., P.0, Box 1046 - Dept. SCAN, Ann
Arbor, Michigan 46106-1045 U.5.A. Coupon axpires August 31, 1985, Coupon
may net be used in conjunction with any other offer from Communications
Elgctronics Inc. Limit one coupsn par scannar.

COUPON COUPON

SAVE $25.00
Regency® MX7000-H

10-Band, 20 Channel, AC/DC scanner %
Regular Price $449.00 &)
Now Only $424.00 plus $7.00 shipping.

This coupen must be included with ourl_?rnpald ordar. Creditcards and quantity
discoun?s are excluded from this offer. Offer valid only an prepaid orders mailed
directly to Communications Elactronics Inc., P.O, Box 1045 - Ds%:t. , Anp
Arbar, Michigan 48106-1045 U,5.A. Coupon expires August 31, 1985. Caupen
may aof be used in conjunctlon with any other ofter from Communications
Elactronics Inc. Limit cne coupon per scanner.

COUPON COUPON

SAVE $15.00
Regency® Z30-H

6-Band, 30 Channel, No crystal scanner
Regular Price $169.00

Now only $154.00 pius 57.00 shipping,

This coupon musi be included with your prepald order, Credit cards and quantity
discounts are excluded from this o ar. Offer valid only an prepaid orders malled
dxrecﬂ“p ammunications Electronics inc., P.0. Box 1045 - Dept, SCAN, Ann
Arbar, Michigan 48108-1045 U.5.A. Coupon explres August 21, 1985, Coupon
may not be used in conjunction with any ather ofier from Communications
Elacironics Ine. Limit one coupon per scanner.

COUPON  COUPON

COUPON

COUPON

COUPON

COUPON

COUPON

™

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1048 O Ann Arbor, Michigan48108-1045 U.S.A.
Call800-USA-SCAN oroutside U.5.A,. 313-973-8888

COUPON COUPON

SAVE $40.00
Regency® Z60-H

8-Band, 60 Channel, No crystal scanner
Regular Price $249.00
Now only $209.00 pius $7.00 shipping.

This coupen must be incjudad with your prepald order, Credit cards and quantity
discounts are axcluded from this offer, Offer valid only on prapaid orders mailed
directly fo Gommunications Elactronies Inc., #.0, Box 1045- Ds?t. SCAN, Ann
Arbor, Michigan 48106-1945 LI.8.A. Coupon expires August 31, 1985, Coupon
may not be used in conjunction with any other otfer from Communications
Electrenics Ine. Limit one ¢oupoen per scanner,

COUPON COUPON

SAVE $30.00
Regency® HX-650P-H

with 4 AAA batterles, carrying case and 6 crystal certificates
Regular Price $124.00

Now Only $94.0° plus $10.00 shipping.

This coupon must be included with vour prepaid order. Credit cards and quaniity
discounts are excluded from this offer. Offer valld only on prepaid orders malled
directly to Cammunications Electronics Inc.. P.Q, Box 1045 - De?t. SGAN, Anh
Arbor, Michigan 43108-1045 U8 A. Coupon sxpires August 31, 1985, Coupon
may not be used in conjunction with any other offer from Communications
Elactranics Ine. Limlt one coupon per scanner.

"COUPON  COUPON

SAVE $20.00
Regency® Z45-H

7-Band, 45 Channel, AC/DC scanner
Regular Price $199.00
Now Only $1 79.00 pius 57.00 shipping.

Thiscoupon must be included with our&;epaidprder. Cradlt cards end quantity
discounts are excluded from this affar. Offer valid only on prepaid orders mailed
diractly to Communications Electronics Inc., P.O. Box 1045 - Dept, SGAN, Ann
Arbos, Michigan 48108-1045 [).8.4, Coupon expires August 31, 19885, Coupen
inay not be used in canjunction with any othar cifer from Communications

Elactronica in¢. Limit ana coupen per scanner.
COUPON COUPON COUPON

SAVE $10.00
Regency® Z10-H

6-Band, 10 Channel, No crystal scanner
Regular Price $149.00

NOW Only $1 39-00 pius $7.00 shipping.

This coupon must be included with your prepaid ordar, Credit cards and quantity
discounts are exciuded from this offer. Offer valid only on prepaid orders mailed
directly to Gommunications Efectronics Ing., P.Q. Box 1045 - Dept, SGAN, Ann
Arbor, Michigan 48108-1045 U.5.A. Coupon expires August 31, 1885, Coupon
may not be used in conjunction with any other offer from Communications
Electronics Inc. Limit one coupon par scanner.

COUPON COUPON

COUPON
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Now you can get in on
the fun in packet radio! \ /1/

* Ready 1o nperate - wired and Insted - Low Cost
* Gparates with Yalce Transcllver:

" EAsy te [sarm, #asy 1o o

* Bult fn Packal Modam lnd cw identification.
* Use with 3 compiter, ||rmlna| ot Teletype Machin
* Tarminaf Code Is ASCI) or BAUDDT.

* Terminal $peads [ram 43 %o 3600 Baud.

* Radlo Link Spaads of 300, 600 ar 1200 Baud.

* Autortatically selects AX.2§ or YADE prolocal. ]
* Remale Command Lockout foz repeainr contral,
* Full &-di mnl.rapcullnn n Ak.ab,

= Qvor 90
* Stores recelved masazges for dalayed reading.
: Milato dlspla ather cllls while cannsctad.

\ﬂ--cu/ni'x
N

pai

CMMARDS.

“Block” and "Transparent’ mades far data files, BE R\G A ;s
Uperates &5 an unnttanded digipaater. -
N Slgml:“nmlh!l for Teletyps Motor Contzal, Q U "' >
* Slandard memory I 4K, expandable to 14K . 1 A D K I‘T§
' 56K AAM avallable on splclll ordar. JOBEL PK1 *
* Can e customized for LAN'S. 15haws with 44K um ONLY
* Bquelch input tar sharing al voice channdls. and 3K HOM| 2 ELEMENT
limensions: 4.5 X 8.5 4 1.5 (Inchas)
Fowar Raguiremant: 12 valts 0< al 200 me. 3 BAN D 320995
FK1 . Subassambly board (wirac anc tested, fess cased S‘Isl 96
M2k - 2k Additlonal memory, inslallag nmmes e 3§ 10.00/2k KlT SPECIAL
But ' t it t PKDQZ - Doc%munllllon only, ralundebla ar first PK{ FOB Calit.
Ul YOoUu wani a new excliemen g § 488
A PKEBL - 3ot ot 411 cables (B8-25 fo 10 pin; uncemmitted
machine? fo 10 pin) 199 CONTENTS

W
PKENT . 1 gin adge conneclor unlr {2 required)

Are you ever in luck! For a whole lot PREWR -Bauee sungls (154 It A » 8 Fiberglass Arms, 1 pc. White 13 ff.
less than the price of a new "Z”, you PK?“- %13{2&'.5«»mn.m a machine as terminal i 1!1""!?55 * 2End splders {1 pe. castln”gs) I’
can buy a new Bencher paddie -an WO - WATCHROG assarebly (for unatiended repaatar - + 1 Boom/Mast Coupler, 2* to 2
lﬂVQstment fOl' & "fetime of PELAS - Fisflzvlatiglfulnuner Tconwarts PK1 RS232 10 : isc\gga&ucﬁigr?ader Arm CIamp’
rasponsive, srooth keying that “Z" raxc»x.cpn'pr;gnmp.cny disc sk, format, and as (Boom 3."1 w:r: :.t;;' ﬁggdhg;?ual
owners can only dream of, See your P Ty?%gu?;m.z frstalled for ooy sipan:

Bencher dealer. Ask for a test drive. PAS28 - Each w28 pin sacket i MK {2 EL COMPLETE “PRE-TUNED"”

Check out the model and color
selection. And get set for a thrilll

from Bencher - we make CW fun
again.

RBCNCHER INC.

IZAW LAKE ST CHICAGE I GOB0E~ £342) 2631408

TLZT XTI 2IITLIZI7212]

Please specify Cali Sign, $810 Number, ind Node Nutibar when ordering,

QUAD ONLY $259.95

2-3-4 ormare element Quads available. Sand 304 (cash or
stamps)ior complete set of catalog sheets, spocs & prices

CUBEX COMPANY

P.O. Box 732, Altadena, Californla 91001
Phone: (818) 798-8106 or 449-5925

¥YOU CAN'T SAY "QUAD"BETTER THAN “CUBEX"

Cortact GLE far

Info and avaitabl

0
Wa affer & compiete line of iransmiiters and receivers,
$trips, prasatecior preamps, CWID'ers & synihasizers l’ar
2mateur & commareial use.
Request our FREE catalog. MC & Visa welcomes.

GLB ELECTRONICS,INC.

leZZZZZZZZZZZZIZZZZZZZZZZZZZZZZZZZZZZZZZZIZZZZZZZZZZZZZZZZZZ

151 Commerce Pkwy., Buﬂalni NY 14224
716-675-6740 S to

ﬁZZZZZZHZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ‘ZZZZZZZZZZZZZZZ

o,

AES* ‘Hot’ Switnten Specials
Look at the $avings on these KDK'S!

FM-6033 6-meter FM Transceiver
Regulfar $339% e Special $26995

FM-2033 2-meter FM Transceiver
Regular §339% @ Special $26995

FM-4033 220 MHz FM Transceiver

SPECIFICATION {FM-2033 (144 MHz) | FM-4033 {220 MHz) | FM-7033 (440 MHz) | FM-6033 (50 MHz) .
Frequency Range | 147 fo 149.995 | 220 to 224.995 Mz | 340 to 449,075 MHz | 50 to 53.996 MHz FM-7033 440 MHz FM Transceiver
Power Qutput - Hi/to 525N 2572 5W 10720 10/2W Fi’egular $ 399% @ S pec fal $29995

Yolts/Amps 13.8V 0C @ 64 13.8V0C @ 6A 138V DC @ 3p 133V @ 38
Number of Memories 10 + CALL 10 + GALL 10+ GALL 10 + CALL
Memory & Band Scan Yes Yes Yes Yes
Repeater Offset | 600 kHz, Up/Down | 1.6 MHz, Up/Dawn | 5 MHz, Up/Down | 800 kHz, Up/Down (Order TOLL EREE
Sub-audible Tone 1035 Hz. 1035 Kz Dipswitch Selectable 1035 Hz Use your Credit Card
Accessories Mount, cord, TP mic |Mauat, card, TTP smic |Mount, cord, TP mic [Mount, cord, TTP mic

Regular $399% e Special $2999

'Order Toll Free: 1-800-558-0411

AMATEUR ELEGTRONIC SUPPLY .

4828W Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

WICKLIFFE, Ohio 44092
2894¢ Euclid Avenug
Phone (216) 585-7338

Ohio WATS 1-800-362-0290

1-800-321-3594

Qutside
Ohio’

AES BRANCH STORES

Flonda

Qutsrde

ORLANDO, Fla. 32803
621 Cammonwealth Ave,
Phone (305) 894-3238
Fla. WATS 1.800-432-9424

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267
No [n-State WATS

No Natignwide WATS

Duiside
Nevada

In Wisconsin (outside Milwaukee Metro Area)
1-800-242-5195

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 83106 GHIGAGO, lllinois 60630
1072 N. Rancho Drive
Phone (702) 647-3114

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-634-6227 15 min. from O’Hare!

No [n-State WATS



antennas & to wers | 612-'-255-0855"'

- f ! We Ship Worldwide
Route No. 7 I R MASTERCARDNISA —
St C[oud M’nnesota 56301 . 7 7 e Prices subject tnichan:;d»\g(hout nut:::.
ANTENNAS T o - TOWERS
o

KT33A............. $335.00 THTDX . ........... 445, a4 . .
T v rer R .
AOM-2 . .ot 300.00 Explorer-14 .. ......... 305.00 a 1850 1t )
2M13LBA ............ 75.00 30/40 add-on . ......... 82.50 am HBX-40 . ............ $198.00
2MHI6LBX .. ...l 89.95 204BAS ............. 255.00 e HBX-48 .............. 265.00
220-1BX .. ........... 82.95 205BAS.............. 340.00 %'3' HBX-56. ... 0cvuinn... 335.00
43220LBX ............ 67.95  155BAS...... PPN 199.00 z3 HDBX-80 ., ... ........ 248.00
2M-22C . .. ... R 109.00 g!sc- [ R ;::-gg gg HDBX-48 ............. 325.00
435-40CX . ........ ...145.00 18C. 2. - =
4OM3............... as9.00  DinRit7:3..... SARER 205.00 s FOLDOVERS
aoMma...... ... 00 18HTS........vvvuns s 439.00 ?‘5 FK2548. .. ....... $849.00

CUSHCRAFT 18AVTIWBS . ... ...... 102.00 g‘g! FK2558. . . ........ 910.00
A3 L $205.00 18AVQIWBS . .......... 65.00 a3 FK2568. . . ....... 959.00
A4 ... T ' : . 26495 Va8 ... . e 45.00 ,':,;E: FKas44, . .. ...... 1169.00
R3 . ....... ... 0 266.95 Vas... ...l 50.00 ?-‘:;;_‘ FK4554. . . . . . 1259.00
ava.........000 . .49.95 VAS . e 50.00 5 FK4884. . . ....... 1344.00
AVE .. . B7.95 214BS ........ frraaas 47.50 s Fald-overs shipped Ireight prepald.
AVS ’ 95.00 BN-86 balun «r...21.85 Prices 10 percent higher in westsra

""""""""" ) SBDQ................118.00 states
40-2CD.............. 274.95
16-3CD . ...osenens . 11000  2BDQ...ela 59.00 GUYED TOWERS:
A50-5 74.95 2-mtr. mobite ants, in stock 25a i 47.50
................ . ction . . . . .. $a7.

B17-BB ... eoenenenen . 189.95 BUTTERNUT 2oAGs ton T P
ARX2B.............. 34.95 HFBV . ..ieee v inens $109.00 25AG4 top . . ... .... 64.00
A1ar11. ..., der e 44.95 KE2V ..t 105.00 45G section . . . . . . 109.00
Aldrd2 ............. 119.95 TLK load kit . .......... 13.95 45AG3 top . . . ... . 118,00
AAT-20T ............. €3.95 TBR-160 coils . ... ... .. 46.95 45AGA top . . . . ... 118.00
3219, 83.00 STRM..........cvvuns 29.95 TB-3 Bearing .......... 49.00
214B...... e 73.00 MOV . i 36.95
220B. ... i 83.00 AMCV-5 . o e 42.95 Hy-Gain
A24B ... ..., 74.95 RMK-I . ..... e 39.95 CRANK-UPS:
410B....... .. covnnnn 50.00 Hy-Qain is now the name in crank-up
d16-TB ... ... v enan 54,95 MOSLEY towers. Shipped freight prepaidi
A144-20T ......o. ..., 64.95 TA-33dr. ... $178.00 HG-378S ... .. ... $739.00
A14410T ............. 46.95 TA-33 ... .. il 235.00 HG-5288% . ....... 1075.00
A14T-MB....... eserae 27.95 TA-40KR kit . ......... .89.95 HG-54HD . . ... ... 1675.00
AOP-1............... 139.95 CL33...... e e 265.00 HGZOHD . . . ... ... 2675.00

LET US BID A FREIGHT PREPAID HY-GAIN TOWER-NATENNA PACKAGE FOR YOU.

WIRE & CABLE emamray MISCELLANEOUS ANTENNA SUPPLIES #
COAX: ALPHA-DELTA HI-Q

y Transi-traps: i1Balun........... $11.95
gg‘::j’ SREREREREEE so.2aitt. LT200W............ $18.95 Ctr.insul............. 6.50
RG-8/U foam """"" 0 2'Hf£ HT2KW......... .. ..29.00 COAX-SEAL ........ $200/roll
RGBX . ..o 0 :Islft RT 200W DIx......... 28.95 TVendinsul..,..... 4.95/pr.

------------ -19A 1L HV 2KWDIx ..........31.95 U8 nylonrope.. . . ....0.05/ft.
ANTENNA WIRE(solid): AMERITRON RCS-8 remcte coax switch, & pos .. .5119.95
12 ga. Copperweld . ,$0.12/ft y , ; e
14 ga. Copperweld . . . 0.10/f ROTORS R R S
450 ohm ladder line . . .0.10/ft TELEX-HY-GAIN KENPRO
ROTOR CABLE: cos4ll . ... . e e e e e . KR-500 elev . . .. ... $159.00
Std (6-22, 2-18) . . .$0.19/t HAM IV ... ... . 229, KR-5400 azel . . . . . 259.00
Hvy (6-18, 2-16) . . .0.34/#t T2X . o A KR-5600 az-el . .. ... 318.00
BELDEN _ HDR-300 e

,:qurchase any VHF beam antenna and we’ll sell you 100 feet of
RG-BX . .......... 0.18/ft eldgn s new Iow-loss 9913 coaxial cable for $0.35/ft.  Purchase any HF
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EQUIPMENT

KENWODD

TH21AT, 2 Mtr HT, shirt pocket size.._...In Stack
TH41AT 70 Cm HT,

Companian to TH21AT ... e n Stogk
Accessories for TH21 & TH41 ... In Stack
TS711A, 2m, All Mode 25 Walt.... ..o Cal
5220 Station Monitor .............. all
TR7930, TR7950... Call
TM211A, IM411A .................................... Call
R1000, A2000 Gen. Cov. Feceivers ... Call
TR2600A, Spare PB286,

Batlery Pack free w/Purchase. ... ........... Call
HMC-1 Headset, with TR26004 anly ...... 19.95
OTHER EQUIPMENT

ICOMBRTIA .o e, 549.00
ICOM ICQ2AT, 299,95

Tentec 2591 ... .
MIrage amps ..o ess 1206
Ameritron RCS-8 remate enax switch ..., 119.00
Dentron (GLT 10000 Tuner, 1KW PEP.... 175.00

TAESU FT203R. . o v Coall
SERVICES

Alignment, ary iate model rig ... e 50.00
Flat Fee Collins rebuild........c.ooceeee e Call
ACCESSORIES

HEIL HC3/MHCAHCS .o, Stock

HEIL $5-2 Powered Spkr ........ . 49.50
HEIL BM10-Boom Mike/Headset ... 6395
HEIL HCS Control Box/interface . ........... 8395
CES5108mart Patch........ovceeeceeeen.n, 348,00
FLUKE 77

autorranging digital multimeter. ... ... 115,00
Alpha Delta MACC-8 Surge Protector ... 72.00
Nye 8 wire phane pateh .., B2
Shure 444D Mic..... .o

Bird 43 Wattmeter + accessories . ... In stock
Eird 4240-300 AdaptoriConnecior Kit ., . 70.00
[aiwa CNB20B, 20-200. 2000W ......... 109 95
Tripplite PR25 Regulated PS.

25AM6A ContinuoUs ... oo oy ... 99.95
Tnpplite PR40G 254 Continuous..... .. .. 149,85
Gordon West Code Tapes ..o, .. 095
Colling B00Hz Filter, F455J05, naw.,....... 95.00
Sarya Ad Nicads.............. e . 2.00
KEYS

Bencher & Vibroplex ......ooe v l.ess 10%
AEA

New Products tn Stock

MP-t CW-RTTY-AMTOR Interface......... 134.95
CP-100 (More features than GP- 1) 31995
ATU-1000

Military/Commercial Inferlage ... 1199.95
DX e e 39,95
[, QS0 79.95

.-
Alpha Delta MACC... L7300
Master AC Control Lonsole for Control ot Entire

Station ar Independent Circuits. Elrmnates Wear
ot Equipment Switches. Best circuit protection of
any industry unit. Surge/Transient Protaction
Built-in.
T
OPTIONS

MBA-TOR (Inciudes Amtor & feature:ﬂ ..... 30.00
SWL Text (Special SWL Softwarg) ...

130 O5= 2

THE NEW MADISON AD.

New rigs and old faverites, plus the bes! essential accessories for the amateur,

T Tuming indicator .. ... oo . 8400
BOOKS
Hayden, Computer Proqrammmg
for Amateur Radlio... 16.95
TUBES
(GEB1468 . 11.95
GEBTZB ... 62,00
Eurmac 38002 . 94,95
GE Industrial Tubes . e Call
GEAZBYTA e B0
ANTENNAS
ARZMB, V25 2MCV-5, ISOPOLE........... 44,95
AR L 21995
Ad .. 289,95
402CD 279.95
Omni 24
2M 142 Wave MobilefForiable . e 3995
Omni 400 1/2 Wave: MnbxlelPortabIem . 3995
Hustler 68TV ... ... Lo 12995
G7-144.. .. 11985
Lushrraft A14? 11 . e e, A9 G5
215WEB New. 1501, ’MBPam ............ 79 95
Ald7-4 . o 29.95
AQP-1, (,omplele Oqcar Amenna ... 14995
Butternut HFV, 80-10 Vertical ........ L 12500
HF2V, 80 & 40 Vertical ...vve. e, 125 00
BARKER & WILLIAMSON
AlBand B&W Dipoles. . ... . Lass 10%
HY-GAIN
HGRZ2ES i 1099.00

Ham 4 Hotator., 219.95
Ham 72X ., . 28995
HY.Gatn accessones shi pped preoald from the
factory with tower orders

KLM

KT34A o, 349 85
JV2X 2 Meter Vertical L3200
ZMI3LBA.. .. . 7085
MGG £8.00
2M22C 119.95
ZM16LBX.... ... U e ... 9948
432- SULHX ..... e, L 96,00
435-18C. Incl. C&-2 .. 116 85
435-40% 16995
432-16L8 ., . 6R.00
HF World (_,Iass 5er|er5 Hntennas . Call Dan
OTHER ANTENNAS

Larsen Kulduck ... o o 170D

Larsen Cellular ADENNA .....ooovvovieernn 2
Yalor 75-10M compiete michil artenna ... 7%.95
Avantl ASP151 3G thruglass 2M ... 30
Anteca 2M, 5/8, Mag. Mount, E-omp 250
Metz SW-1, BWL Ant. 5Hz. - 54Mhz. ... 5995

SURPLUS

CDE 2 Pole DT Ralay.
10 Amp. Enclosed (New: ... . R %00
2. 5AM000PIV

TCG Epoxy diode..
Grainwheat 12V Lamps
O015H0KY .. . S
455 KHZ IF Transtormer
3Nz01..

2. Each or 19, Oﬁfmn

BELDEN

B528BRGAX .. N Jank
9913 low loss. volid center.

fod/braid shield ... .o e 45¢/4t,
B214 RGE FOAML..oo ot e oeeeciecin 43a/f.

O

\3>

B2ITRGE i e, d0c/ft,
8267 F?G213 . B IE5 ) o
8000 14Ga stranded copper ant wue . 13aMt,
8448 8 conducter rofor cable ... .. o 10,
9406 Heavy duty, 2-16 Ga. 6-18 Ga ... Dol
FEBRGBK e 19/t

8403 Mic Cable, 3 condetr & shield... ... .80cr1.
100 Feat 8214 wiands mstalled................ 45,00

ROHN

FK2548, 481, with guy bracket, rotor shelf,

gave bracket and M200OH mast. ............ 999 00
1/4° F H.8. Guy cable,
Robn US, 1000 #, ...
316" E H 5. cable .
1/4% Guy Cable, 6100# 7x7 stranﬂ
ane Cuv Cable, 3700# 7«7 strand ..
Prernax Ground Rods, Heavy Copper Plating,

. 28000

318, 112, 48, 34 Inches dia.

480 Langth e Stock
B8 x B ER 1urnbuckle ] ! b
316" Wire Bope Chips ... 40
V4% vare chips . i}
Porcelain 5000 Guy insulalcr ($16)......... 1.BY

Porcelan 502 Guy Insulators (1/4) ..
USED EQUIPMENT

All egquipment, usedd. clean, with 90 day warranty
and 30 day tnal Six months foll tracie Agamst new
enuipment Sales price refunded it not satistied.
Always Excallent Lised Collins

POLICIES.

Minmmuns order $10.00. Mastercharge, VISA, o
.00, All prices FOB Houston, except as noted,
Prices subiect to shatgs without notice  llems
subject 1o prior sale. Lal anvime 1o chack the
status of your order, Texas resilents add sales
tax. Lrats all. totks.

DON'S CORNER

This month, Madison moves 1o niewer and mare
lnxunous quarters, with our new aeidrass 4t 3621
Fanmn St in Houston, Those of vou whe wisiterd
us &t our aldd location on McKmnney wil greatly
appreciate the Ncressed parlang, etc. wic. We'll
mss aur legendary” McoKinney locahon, faut
nesy bmes dermand new slare spece, wid we fully
intend o keeps up wath the imes

New times aiso demand new modes of
COMMUCENNG 10 you. uur custamers, and 5o wa
cantinue o work on our MADRISONILINE Bulletin
hoard. We're runming a litle hehind on gething
whone hines vstalled, and hardware up-arid-ran-
nimg kecause o the move, but we shioutd have «ll
that iraned out shartly

DON

MADISD

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004

- CALL FOR QUQOTES 1-800-231-3057

| NEW TEXAS NUMBER 1-713-520-7300
- (AFTER JUNE 1)




Hem=Ads

(1) Advertising must periain to products and services which
ure related to Amateur Radio.

(21 The Ham-Ad rate is 85 cents per word. This inchudes firms
or individuals offering products or services for sale. A spectal
rate of 23 cents per word applies to individuals seeking to dispose
of or acguire personal station equipment, and to hamfest and
convertion announcements,

%) Remittance in full must accompany copy since Ham-Ads
are 1ot carried on our hooks. Each word, abbrevigtion, model
number, and group of numbers counts as one word, Entive
tefephone pumbers count as one word. No harge for postal Zip
ode, No cash or contract discounts or agency commission will
be altowed. Tear sheets or proofs of Ham Ads cannot be sup-
plied. Submitted ads shouid be typed or clearly prinfed o an
8-1/2* x 11* sheet of paper.

(@) Closing date for Ham-Ads is the 20th of the second manth
preceding publication date, No cancellations os changes will be
acgepted after this closing date. Bxample: Ads received August
2} through September 20 will appear in November QST. [Fthe
20th falls on & weekend or holiday, the Ham-Ad deadling is the
previous working day.

{5) No Ham-Ad may use more than 100 words. No adver-
tiser miay wse tore thay ewo ads in one issue. A last name or
¢all must appear in each ad. Mention of lotteries, prize draw-
ings, games of chance, etc, is not permitted in GST advertising.

(6) Mew firms or individuals offering products or services for
sale must submit & production sample {which will be returned)
for our examination. Dealers are exempted, unless the product
is unknown ta us. Check with us if you are in doubt, You must
furnish a statement In writing that you will stand by and sip-
port all claims and specifications mentioned {p their advertising
before thelr ad can appear.

The publisher of £ST will vouch for the integrity of adver-
tisers who are abviously cammercial in character, and for the
grade pr characters of their products and services, Individual
advertisers #re nat subject {o scrutiny,

Clubs/Hamtasts

QCWA Quarter Gantury Wireless Assaclation Is an inter-
national nonprofit organization jounded in 1947. You ara
eligﬂ)le for membership if licansed 26 or more years ago,
and presantly licensed. It is not necessary to have been
licansed the entire 25 years. Members receive QCWA
publications and participate in QCWA activitles. Come
&m;:;gist:l us! Write QUWA, Inv., 1409 Cooper Drive, Iiving,

PROFESSIONAL CW operators, retired or active, commer-
cial, military, gov't., palice ete. invited tognln Socisty of
‘évai‘tglzess Pioneers — W7GALNS Box 530, banta Rosa CA

IMRA-Intemational Mission Radio Association Helps mis-
slonaries by supplying equipment and running a net for
them dally except Sunday, 14.280 MHz, 1800-2000 GMT.
Br. Bemnard Fray, 1 Pryar Manor Rd., Larchmaont, NY 10538.

THE Veteran Wireless Operatars Asseclation, a non-profit
organization of communications people founded in 1925,
Invites your inquiries and application for membership.
Write VWOA, Ed. F. Plauler, Jr., Secratary, 46 Murdock
Siroat, Fords, NJ 08863,

JOIN the Oid Timers Club, an Intetnational non-proflt
arganization. If you operated a radio statlon, commerclal,
amateur or Armed Fargas 40 or more yaara ago, and have
an Amateur license at present you are eligible. Join the
real pionesars of ham radio. Write 0.0.T.C. 1417
Stoneybrook, Mamaroneck, NY 10543,

HAVE A-M capability? Join S.P.A.Mb&Soclet for Promo-
tian A-M) Membership is free. Wrlte: F.A. Dunta
(SI.F'.A.;M.), 14113 Stoneshire, Houston, TX 77080 (S.A.S.E.
please).

FIND OUT what else you can hear on your general
coverage transcelver ar receiver. Gomplate information on
major North Amarican radio listening clubs. Send 25¢ and
S.A.5.E. Association of North American Radio Clubs, 1600
Bunbury Driva, Whittier, CA 90601

THANK YQU for attending Warren, Ohio Hamfest, See you
August 18, 1845,

ATTENTION MORSE Telagraphars - Join Marse Telagraph
Club. Meet old friends, swap experiences. Morse
Telsgraph Ctub is natlonal. There is a Chapter near you.
When and where do we meet? Gontact John Holman,
W3INV, 1 Beth Circle, Malvern, PA 19355. 215-644-2471.

ATLAS 350XL Owners Group. Free newsletter, Send Q5L
with rig $/n and SASE. Know people whao repair them? In-
formation to share? Questiona? Rod Sharp, NSNM, Box
2183, Santa Fa, NM 87501.

THE FLORIDA Amateur Digital Cammunicatlons Associa-

tion (FADCA) publishes a monthly newsletter, the FADCA -

Beacon, about Packet Radic, Write for & sample copy,
FADCA, 812 Childers Loop, Branden, FL 33511.

FREE QRP Info Kit. §and §.A.8.E. with two flrst-class
stamps {L.8.) or three [RCs (DX} to: GRP ARCL, P.O. Box
354, Carlisle, PA 17013,

CQ CONTEST: VHF ars please note! The first annual CQ
World Wide VHF WPX Contest is July 2022, 50 thru 1296
MHz. For details, logsheets, ete., write to SCORE, P.O.
Box 1161, Danvitle, NJ 07834 or to CQ Magazine. We nosd
your antry to make this a success!

ATLANTA HAM FESTIVAL - July 8 and 7. New location-
Georgia Waorld Congress Center in Atlanta. Everything in-
side Including fleamarket, All Totally Alr Ganditloned]!
Lots of Forums, exhibitors, even the Braves will ba in
town, Write Atlanta Ham Fastival, P.O. Box 77171, Atlanta,
GA 30357 for further Intformation.

ShackMaster™ puts your home station in the palm of
your hand. Whether portable, mobite, around the vard
ar around town you'll be linked through yaur handheld
toyour high performance equipmernt at home, Evencall
home from any Touch-Tone phone and operate.
Scan the bands, change modes, select antennas, fum
gear on and off — all from your Touch-Tone keypad,
Chack into nets, wark skeds, ragchew ang DX withaut
being tied down 10 the shack.

advanced
compiter
& conirols, Inc.

FULL COVERAG!

18 Gu  Copporwald Wirel

WA
oucallent
Parmanant ar portable Use

will know your have s Hi-Pawar DX Antanna.

Fra-tunsd for 2-1 or less SWAH

B8O Tt 2 feediine ang

USA, order usihg VISA - MASTE|

eralten O day tHansy back

days. 1 vear U
FAEE INFO. AVAILABLE ONLY FROM  WESTERN ELECTRONICGS
i L -

X OWNERS
OBSOLESENCE

PLUG-IN SOLID STATE TUBES!

Gt state-of-the art performance! Most types available.
INSTALL KITS TO UPGRADE PERFORMANCE!
BASIC IMPROVEMENT
AUDIOQ BAND PASS FILTER
ALDIO IC AMPLIFIER

SARTORI ASSOCIATES, WSDA  TUBES $23 PPD
BOX 822085 KITS $25 PPD
RIGHARDSON, T« 75083

214-4584-3093

10816 Northndge Square = Cupearing, Ga 95014

| ALL BANDS! AUTOMATIC SELECTION with PROVEN
GAQUND MOUNT SLOPERS = No Radiais neodedi Gr io rod or house
X Cannect Top 16 Tress, Buldings, Poles, etc at ANY angie trem Stralghtup to GO degrees for
SLOPER" DX Antenna Galn of bend It snywhere you need ol
inetally in 10 minutes.

CARD 1
AMER, EXP. Ph 3082366033 - Weahlp i 2-3

Exchange electroric mailbox messages with yaur
farnily— ke “l'll be fate”, o “Allis OK", Or falk with your
family directly thraugh ShackPatch™, with youin remote
control of your home station, Report traffic accidents or
disabled motorists thraugh your hame phone while
mopile or partabie with PersonalPatch™

Because of the rermote control capabilities of
ShackMaster™, the ARRL would like us to remind
you that “Use of this device with a transceiver oper-
ating i the two meter band, ¢r on any cther fre-
queney below 2205 MHz is not permitted unless 4
separate contral fink is provided”, Ta find out moare
ahout ShackMaster™, just write, send us your Q8L
or call and lalk with us at 408-748-8330.

{408} 749-B330

aatharproo! zemied Traps

2000 Watt PE® Input, s,
- NEAT = ALMOST INVISABLE = No ons
tdeal For COND'Os AFARTMENTS - RESTRICTED AREAS-

SMALL

e 2 e i STy, ety UL
= 08 sonaertor - Ll n np arrestar - rea @ hoaku|
INSTRUCTIONS! COMPLETELY ASSEMBLE| e .

[+
'INn. TGHOS - 8040204154
tEJEE[I}NFU L PRICE FOR POS$TPAID IFI;ISU'RED No. 10408 - 40-PO-15-1

45,95

s L0ROS ~---- 20-15 <« ) krap 13 f hd
No, 10168 - 1608040 30-15-1¢ -2 trap BA L -
Haarnay, Nabraska, 58047

trial .
Eregl AG-T

FREE NO
SHIPPING  CARDS

Two Meter or 220 Mhz. Crystuals Only,

WILLIAMSZ:8

600 LAKEDALE COLFAX, N.C. 27235
(919) 993-5881 Noon to 10 P.M. EST

735
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RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS-—JUST LOW PRICES
CALL FOR SPECIAL PRICES ON—

KENWOOD YAESU

ICOM TEN-TEC

DAIWA METERS-KEYERS -~ AUDIO FILTERS
-CUSHCRAFT LINE OF ANTENNAS
@ CALLTOLL FREE
pul 1

-800-433-3203

INTEXAS CALL 817-496-9000
5635 EAST ROSEDALE
FT. WORTH, TEXAS 76112

WACOM
DUPLEXERS

Our Exclusive Bandpass-Reject Dupiexers
With Qur Patented
TR

BpBy CIRCUIT "FILTERS

. . provides
superior perfar-
 mance. especially n

at close frequency

separation.
" Models available for THE ARRL DXCC
- all commercial and COUNTRIES LIST

' ham bands within
 the frequency

L range of 40 to ¢ COMPLETE DXCC RULES
960 MHz. * SHOWS COUNTRIES WHERE CARDS
TELEPHONE MAY BE SENT THROLIGH THE ARRL

OUTGOING QSL BUREAU
* LISTS (TU AND COQ ZONES PLUS
THE CONTINENT OF EACH COUNTRY
¢ CHECK-QOFF BOXES FOR MIXED,
PHONE, CW, RTTY, SATELLITE,
AND FOR EACH BAND.

Now keep all of your DXCC records on
this handy and complete 12 page form.
Available postpaid for $1.00 a copy.

817/848-4435

Availabie from;
ARRL, 225 Main Street,
Newington, CT 06111




WANTED: COLLINS equipment including linaar and ac-
cassories for two complete amateur stations (10 through
2 meters), Also, paris for KW AM.IC.W. all band station
transmitter frormn scratch, Including power supply. Alf
American Amateur Radio Glub, P.O. Box 2030, Upland, GA
91784, 714-985-3515,

1985 BLOSSOM BLAST, Sunday, Oct. 6, 1985. Write
"Blast” Box 175, 51. Joseph, Ml 46085,

HAMFESTERS §18T Annual Hamfest, one of the
Midwest's largest, Sunday, August 11, 1985, Santa Fe
Park, 81st and Wolf Road, Willow Spnngs IL, southwest
of (‘hlcago Exhibitor pavilion and 1he famous Swappers®
Row. Tickets: Gate advance $3. Tickels available,
check or MO, fo HAMFESTERS, P.0O. Box 42792, Chicago,
L 60642, Talkin 146.52.

QSL Cards/Rubber Stamps/Engraving

TRAVEL-PAK QSL KIt — Gonverts Post Gards, Photos to
E\S{L?Z“Sglgmp brings circular, Samco, Box 203, Wynantskill,

DON'T buy QSL cards until you see my free samples —
or draw your own design. | specialize in custom cards.
Send black and white & etch wil gwe quote. Little Print
Shop, Box 9848, Austin, TX 7876

DISTINCTIVE QSL's — Largast selection, lowest prices
top quality photo and completaly cusfomized cards. Maid
your QSL's truly uriqua at the same cost as a standard
card and get 2 better retum rate! Free samples, catalogue.

appraciated. Stu, K2RPZ, Box 412, Rocky Point,
N? 1 778 18-744-65260.

FREE s2mples — stamp appreciated. Conner, 522 Notra
Dame Ave., Chattanonga, TN 37412,

QSLs & rubber stamps. Top quality. Q5L samples and
stamp information 80c. Ebberi Graphics D-3. Box 70,
Wastarvitla, OH 43081,

EMBROIDERED emblems, custom designed club pins,
tnedallions, trophies, ribbons. Highest quality, tastest
delivary, lowest prices anywhere. Free infa: NDI, Box BGBS
M, Maristta, GA 30085.

QSLs — 1) Famous KBAAB custem collection. 2) Aaitrcad
amployess and ralifan’s specials. 3) Front report atyles.
4) Multipiecallsl HEN 5} Harn “*business cards.” State four
sample wants. 39¢ salf addressed business size envalol
required, Mary Mabre, WOMGH, 2095 Prosperity Ave., St
Faul, MN 55109-3521.

GSLs Sampies 40¢ {stamps OK) Fred Leyden, W1NZJ, 454
Proctor Ave., Reverg, MA 0215

INTRODUCING: Beauliful natural full color photo GSL
cards, made from your cofor negative or slide. From $285,
for 300!3 ¢ards minimum. Fres samples, stamps ap-
preciated. K2RPZ, Box 412, Daept. NG, Aocky Pnint, NY
11778 516-744.6260.

QSL's by WATG: Prices from $18 per 1000. Send SASE to
PO Box F, Gray, GA 31032,

BE SURPRISED - get a varlaty of cards - 100 for $8 or 200
tor $13. Samples $1 refundable. All three colors, fast ser-
vlce, satistaction (pua.ramead Constanting, 1218 Ellington,
Myrtle Beach, S

FINEST customn QSLs, lar ge cot catalog and samples $1
retundable on first order, Ritz Print Shop P.O. Box 45018,
Wastlake, OH 44145,

QSk's — slnce 1956 free samples, Rusprint, Box 7575,
Kansas City, MO 64116,

Q5L samples — 25¢ Samtcards — 48 Monte Carle Dr.,
Pittsburgh, PA 15239,

AUBBER STAMPS and Ultragraved Businsss Carda. QSL
card brings Free Literaturel J. Glass, WBGZTI, 14316
Ceraclta Driva, East Whittter, CA 90604,

FREE, 100 QSLs with first order. Samples 50¢. Gazebo
Prass, Ri. 4, Box 4148, LaPlata, MD 20646,

ENGRAVING. CALLSIGN/name badges by WBLQV. SABE
tor price sheetl. Box 4133, Ovarland Park, K5 68204,

CUSTOM REPORTS, QSLs and Adv. Labels. Stamp brings
cizrg:géar. LLABELCRAFT, P.O. Box 412, W. Sand Lake, NY
1

NEW 3-D designs, including Space Shuttle, samples 50¢,
3-D QSL Co., 0. Box D, Bendsville, MA 01009,

€1SL's $12.95/100 UP, WA4PRE Jim 8 Pﬁntlng Servica,
2188 Young, Memghis, TN 38104 5

NEW KID on block - tor QSL free samplas write Kings
Grove Prass, Box 9, Ellersile. MP 21529, Also custom prin-
ting and SWL’s. Stamp appreciated.

STAMP brings QSL cataiog of new designs and samples,
from $7 up. 22 years custom printing. WABSOQK, 4056
Avacia, Riverside, CA 82503,

BUMPER STICKERS, any massag e $3.50. Adheswa

backed call signs. 1" high for §1. 2 f;h for §2, 3" hig

fsorSS Speclfg color. Art Servica, N18X(, 59 Maple %treql
aco, M

mic-ralated items, Write fieb Paquetis. 107 E. Nationat
Ave.. Milw, W1 53204,

MANUALS far most Haen gear made 18371972, plus Ken-

wood, Qur 1935 catalog is $1 LiSA and requirsd for order-

E& Over 2,000 models Histed. HI-MANUALS, P.C. Box
2, Council Bluffs, [A 815020802,

HALLICRAFTERS Service Manuals. Amateur and SWL.
Writa tor prices. Spacify Madal Nurnbers desived. Ardco
Elactronics, P.Q, Hox 95, Dept. Q, Berwyn, IL 60402,

WANTED: PRE-19%3 radios, pre 1840 T.V. Entire collec-
tlonz bought. Tap cash paid immedlaiely Phil} Weingarten,
67481 Alderien Bt., Flushing, N 11374, 718-896-3545.

WANTED: radios, magazmas tiorn speakers, pre 1930
WETHU, 1545 Raymond, Glendale, GA 81201, 815-242-8081.

MICRRPHONES and related memorabilla usad in radlo/ TV
broadeasting prior to 1960 wanted, Cash paid; trade itams
available, Write: James Steele, 80 Cantral Park West, New
York, NY 10023-5208.

MUSEUM for radio historians and collectors now open.
Free admisslon. Old tima amateur (W2AN) and commer-
cial station exhibits. 1925 store and tele‘%raph dispéays,
15,000 items. Write tor detalls. Antique Wireleas Assn,,

Holcomb, NY 14469,

WANTED: OLD tubes, amplitiars, speakers, Western Elec-
tric ACA, Cunningham, DeForest, Mcintosh, Marantz,
726-4343. Maury, 11122 Atwell, Houston, TX 77096.

COLLINS WANTED!! Parts - ke dials for 32V, 75A-2 and
WW-1; mine have discoloured, Need 353C-31, 353C-14,
F455360 F455FA08 and F455FAQS filters. Need Splnner
Knob for 75A-4 (have the 4:1 raductlon gear). Nead skirted
knob jor 625-1 freq. select. Want origina! and unmodifiad
3108-3 exviter, Nead 35C-2 | PF. Need 55G-1 praselactor
for 518-1 with manual, Want manual for KWM-1;
axqellant ariginal, no raprint. Contact ACG1Y clo ARR Hq
203-567-2494 days 84.

WANTED: RADMOS, tubes pre-1937 for m
KECBPC, HCR-3, Boy. 418, Deer River, MN

WANTED: AN/GRA-71 Burst Transmission Kever.
New/used or parts. R Bennett, 1913 Connie Lou Dr., Las
Cruces, NM B3QD1.

WANTED - HARVEY-WELLS Bandmastar VFQ. Fll buy
transmitter to obtaln VFO unit, Tany, WASGKX, 1705 Ninth
Ava,, Irwin, PA 15842, 412-864-4293.

WAL Globe King-5008 $400. Hoathkit SSB Adaptor $75.
Heathkit Apache $50. Hallicrafter 5x89, R46B speaker
£150. Want antique Nalional recelvers old Atwater-Kents,
Russell Olmsted, K4UJZ, Route 11, Murfreeskors, TN
37130, 615-893-5344,

MAKE OFER, RK4D32 tubes, W10FZ,

WANTED: VIKING Ampliﬂer W2VDB, 1146 Sunrise Blvd,,
Rotterdam, NY 12306,

QST - 1933 to 1983 in binders - Will ssli enly to a ham. Very
good to excellent condition, Price $550. Price Includes
shipping anywhere USA (ABTS00LRS) 15 boxes, William
D. Osborn, KHEKV, 58-041 Maika Place, Haleiwe, HI 96712

WANTED; MANUAL for "Clough-Brengle” L-C Bridge
g"s?t%il 301-A. Joseph Karr, 3800 Chevenne Ct., Racine, Wi

collection.
36,

SELL: HAMMARLUND SP-BDD recewer Good for parts, No
tubes. Pickup anly. $50. Mark §. St. B1KJ, 457 Vamey
Street, Manchaster, NH 03102 603-625 1165,

GREBE MU-1 Synchrophase Receiver; Signal Electric aval
hand key and sounder; Weston 799 Tast Meter in wood
case. Bast offar. Doug, WBHVN, Box 833, Altaville, CA
95221, 209-738-4150.

NATIONAL NCX-1000 kilowatt tabletop transceiver for
sale. Mint condition. $375. Steve, NBADF, 5917 Grimes
Ave,, South, Minneapolis, MN 55424,

KEY COLLECTOR WANTS aach make and model of bug
manufactured before 1935, Vibroplex, Martin, Boulter,
MacDonald, ete. Also need spark and Boston keys Nead
pre-1800 telegraph humpback keys, sounders, pocket
gets, miniatures, etc. Visltors walzome. Neal McEwan
1128 Midway, Richardson, TX 75081, 73 da KERW.

PRE-1920 QS8Ts. SASE for list. WBBCO, 19239 Riverview,
Rocky River, QH 44116,

4D32 $25. W3AP, 215-678-4310.

QST 1964 through 1983, bast ofter, HQ-129X, bast offer,
\éﬂu&l}% Bteve Snyder, W9Tl, 81 Andrews G1., Freehold,

Great with New
Solid State Transceivers

Trap-Mobile
MA-3 by
Mosley .. ..

Mobile Antenna

FEATURE: Trap ls completely weather.
proof . . . seajed against dift. raimm and
snow!

q FEATURE: Exclusive MOSLEY trap design
assures stable operation. inductive and
capacitive values gannot change!

FEATURE: Base mli—Material i§ char-
<izal activated polyethylene. Unaffected
by weather or road shack!

Here is a three band Mobiis Whip which oper.
f ates or 10. 15 and 20 meters with... NO BAND-
SWITCHING . . . or other mechanizal devices.
An overall length of T8% " prevides an electrl-
cal W wavelength on each band assuring ex.
cellent pericrmance with low SWR over tull
bandwidth. Coils aie moisture-proofed for
constant all weather operation. Traps en-
cinsed in polished aluminum cover with slim
profile far low wind resistance. Anti-sway
design improves signal stability while ““in mo-
tion.” Stainlass stee! whig sections. Base
stud, %"-24, tits all standard mounts. Shipping
weight, 6 Ibs,

Stainless steel whip sections (290,000

P51 permit antenna 1o lay forward over
car for “garaging.”

GUARANTEED!  May be used with any 46-80
Will Not Take Setl  meter base fuading coil!
Will Not Warp! Mosley 40-80 Meter

Base Coil Now Available!
SWRIFREQ.
CURVES FOR MODEL MA-3 TRAP-MOBILE ANTENNA,
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HALLICRAFTERS HT-8 transmitter $100. Crealsy Modal
608 1928 AC with speaker $150. CQ Magazinas want early
Naticnal and Howard receivers, Russ Qlmsted, Rt 11,
Tharvpson Lans, Murfreesbaoro, TN 37130, 615-893-5344,

WANTED WW2 .Ja[g)3 ega Military Radios in original con-
ditions also USA BC342 etc., Please send details to Tajima.
JATDNQYKD2HB care Toshiba 111 Business Park Drive,
Armonk, NY 10504,

CADILLAC of QSLs — Compistely different! Samples $1.
(refundable} Mac's Shack, P.Q. Box No. 43175, Saven
Paints, TX 76143,

ANTIQUE-VINTAGE-CLASSIC

WANTED: Radios, parts, books, magazines befare 1928,
WHEME 4178 Chasin Strest, Oceanside, CA 92054,

WANTED: Early Hallicrafter “'Skyriders” and *“Super
Skyriders™ with "Siiver” panets, “Skyrider Commercial,”
early transmitters — HT1 2, HT-8, atc, other
Hallicrafter gear, accassorles manuals. Ghuck
Dachis, WDBEQG, The !-talllcraitarCoilector. 4500 Russell,
Austin, TX 78745,

WANTED: ofd microphones for my mic. museum. Also

WANTED: PRE-WWI1 1-KW AN transmitter, homebrew or
commercial. Noninductive resistors to make balanced,
gg-oq’t]]m. 1-kW load. Nagle, 12330 Lawyers, Hermden, VA

HEATH DX-£0B, HR-10B, HG-10B excallant condition, $125
lus shipping. WA2SCA, Ed Parish, 617.270-2797 days,
17-486-2887 evenings.

NATIGNAL HRO-5ATT recelver, excellent condition, mint,
clean, works fine. With speaker, power supply, 5 coil sets,
manual. Late *30's vintage. $125 | will ship. John Fiynn,
WRIX, Box 325, Qlathe, KS 66061, 913-764-7350.

QST, BACGK to 1927 aver 600 copies $30. Tony Kray, Main
St., Putnay, VT 05346,

1344 Baur Boulevard, 5t. Louis, Mo. §3132
1-314-994.7872 1-800-325-3016
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AMATEUR ELECTRONIC SUPPLY -

Us

ED GEAR

* 10 day Tral {pay only Shipping Charges) TS-8208 Xewr 499mic 207 Ammeter FRG-F700/memory unit 389wy
* 30 dav W nt 158308 Xewr 599¢ 234 Speech prog §de FRG-7700/mem/lo pass 399m
ay Warranty DFC-230 fmew close-out}169% mwly 244 Hercules linear 1089m  FRA-T700 Active rcv ant 19y
* Full Trade-in within 3 months on New Gear  15.9305/tuner Xevr mgs mfce &E;Lém 269 :ﬁgggcuf \#;F cg;ul 7399 fy
HP.530° Speaker Sce -RI0 Xewr m - w/HF modufe m
* Mastercard or VISA welcome - Call Today! SM-22U/BpS-5 Scope  289m  FR-101S Ham Rewr 149¢ F1-221 2m Xewr 229w
AER ET0 SM-220/BS-R Scope  289e  FL-10) Transmitter 249c  FT-225RD 2m Xewr  469m
AMT-1 w/Chirptext  $248w  Ainha 76A Linear 1249y R-300 SW receiver 149f  FT-101B/cw dilter 419m  FT-Z30R Zm M Xeve  229m
AMP suppLY Alpha 374A Linear  1589m  R-500 SW receiver 229va  FT-101E Xowr 449m  FT-208R Zm FM HT  179m
LA-100GNT No-tuneamp$369w  HaL R-1000 SW receiver  269v  FT-10LE/CW filt 465wt FT-720RU 440 FM Xcur 199e
CLIFFORD RKB-1 RTTY keyboard $ 49m  R-2000/CW futer 399m  FI-IDLEE Xevr 3%9wee  FT-730R 440 FM Xevr 289m
RARD Power supply 3 59%  STS000 Demod (low) 149y R-2000/VC-10 VHF conv 469c  FI-EO1EE/CW flt 429m  FP-80 454 ps 49w
(‘:OLL‘INS ST-6000 Demnd (hight 389¢ T5-600 Bm Xovr 389¢c SP-101 Speaker 9m YC-500E Freg counter  99m
7553 Ham Bevr $269f  ps.2000 Terminal 149m  15-700A 2m Xewr 29%ce  FT77 Yew 399f  SATELLITE TV EQUIPMENT
#58-3 w/tubesters 249m  DSIGODKSRTermversZ 3W9m  TS-700SP 2m Keve 38Ime  FI-707 Xewr 3BIM o
755-3A Recerver 259m  ARQ-100D Ercorterminal §49m  SP-70 Speaker 19m  FV-707DM Remote VFG 89m  pRtT R ol s248
3253 Transmitter 39m OWRS00 RovTelereader 149m  TM-201A 2m FM Xewr 239m  FI-SOIDM Xowr sgm  fOL L evr m
6251 VHF comverter 599 CwpgRbA Port terminal 329¢  TM-211A 2m FM Xowr 249w FT.902DM Xour I oeoen R $369
312B-3 Speaker 29c  (RI200 Interface 189m  TMADIA 440 FM Xevr 239m  FV-102DM Remote VFO 229v 5274 wn.”i‘ﬁ‘f‘ 89"‘
312B-4 Station confrol 189fc  HENRY TR-8400 480 FM Xcvr 249mwe FT-980 Xeve 1083m ot m
KWM-2 Xour 439c  JKD5 Linear $449m  RM-76 Migroproc 49w Y0100 Scope Wm0 Rove/mator dr $699
KWM-2 Xeur (roangt  #99c 530 7m amp 59m PS20 454 ps 3w FAS-1-4R Ant selector  29m v?hsuu CYI/motor Cve3s33m
S16F-2% AL supply 139 mwie gL KPS-12 104 ps B5mw  FTV-250 2m Xvir 129m 0 B $199
*Not sold separately FSK-LDDD Demod/kyr $189m  MC-50 Desk mic 29mt FTV-B50 6m Hvtr 126m .10 RrEIver 9"‘
KWM-380 sn 552/ blower/ 1995v  joom MACROTRONICS FIV-90IR Xvtr/zm/d30 429f  °M-1000 Rewr DEMO  349m
mars/ware/ L8/ update 4/84 IG-701 Xcur w/ps  $469m  CA-B50 Interface/Apple $ 69m 43D module for wvbr  169m 5-21-85
KWM-380 Hevr sn 22054895m 10720 Xowr S69m  MIDLAND FRG-7000 SW Revr 289w
DAIWA :{éggf\%vwm filts ggg; llddll?igEzm Pl Xew - $l6de £1) This list was prepared trom an Iivvzntory taken on the date shown. The
CNW-418 Ant tuner  $129f 16-70/6M Yo 569 f B-23 2m amp $ 45m liztters alter the pices indizate in which store the enuipment was located at
CNW-518 Ant tener 219m I 740/EL-407C it BEO PALOMAR ENG that fime. The quanties vary. In some cases there are several of an item;
(NA-1001 Autoaniturer 23%m G240/ ssbrowsmisAmdyr 729 m P-310X Kour preamp  § §9m vthers, only ore. Due to the lead and distribution time o this publication,
NA-2002 Autoanttuner 299f [C-T407ps/2 o filts/kvr 769 m PANASONIC some of the items may have already been sold by the time vou see this ad,
PS.15 Power supply T 99mw  RF-2600 SW recelver § 79w Huwever, due to the number of frades we are 1avolved In each day, some
DRAKE PS-20 Power sipply 159m RF-3100 SW receiver  189m ifems are ir: sfock that are not listad. (2) We reserve the right to sell certan
R-4A Ham Rcvr 3149v 9.3 Speaker %m RE-6300 SW receiver 349w power supplies and accessories arly with matching transmitters or
R-4B Ham Reur 189 mwic EX-2 Relay bos m ROBOT fransceivers, depending on our stock situation, (3) Sometimes wsed gear is
R-4C Ham Revr 245m AT-100 ARt buner 229 ¢ 70 Momtor $ 99y serviced after we receive your order. Please allow for a tew days defay in
MS-4* Speaker 19 mwe Spki/patch: 701 39m 200 Scan converter 2agmt  Shipping vaur order, (4) No trades on used gear. (5) Used gear policies do net
C"‘Nat soif separately 5 R SW Rewr 399mv B0 Termial 199 m apply to New Equipment special, Closeauts, ete. .
5G-¢ 2m rev conv MM CK51/FM 6m fowr  389m 800H/B0UCH Kit Term 299¢
SG-6 6m rev cany SIWh oo om PM Xewr  89m SBE USED AES SHOP TEST EQUIPMENT
GPS-1 Cony ps T 0228 om FM Xewr  99m S350 440 FM Xew § 99m R S —
8CC-1 VHF calib I9mw  yo25H om FM Xewr 239 SWAN/CUBIC ‘ Tlhsssecsss b
CC-1 Conv console MW ICOTH 2m M Xevr  289e  Asto 103 Yowr $499f | s ] L i
1C:2 Zm Xmit cony  229M - yop15 om FMoport  99m  PSUG Pawer supply  99f g . ST
R-T SW Recewer BIIMC 0945538 2m Aowr  189¢  TV2C Zm Ker (5m IF) 189m  3ify ] o i & it
R-7/NB/4 KHz filter  779m  yege)a™om Yowr I69me  250C 6m Xour 9m  iEgk I gy
R-JA SW Recever — §99m  (po7pp o our 529m  FP.4 Phone patch 29¢ , . 1
R service manual 23M Cos) 2m FM Xewr  149v  WM-300D PEP meter  49m i
1-4XB Transmitter 189mey  oag04 430440 Keve 389m TEMPO i ,
TG Transmitier  Z39MN g5 pack mig By 2020 Xewr $329m
TR-4/NB Xeur ;49"‘ 5M-6 Desk mic 25y Tempo One Xevr 229 mgv
TR-4C Xevr 9w gy AC One* AL ps 79 mev
TR-4CW Xevr 9T EM.2033 2m FM Xour $219m *Not solf separately
ﬁgi: A supEly gg mKLM TEN-TEC Ay =
4% AC supply mwic 3 o /. 75 ‘
Not sold separately A0 0 m (5 A0us S 25l o8 o suon S uewerieacksR)  POSE  gneepopersoy 96408
TR-5 ¥evr 39me  pong 70 432 Xewr 229 m 570 Century/21 Xew  219m GDAE 10-080MHz sig wen 1695 FM-10CS w/ RFM-104, FIM-3
TR-7 Xewr 569 mwi KENWOOD 574 Century/21 digital 264 ¢ 8408 .5‘1024Mh1 Sig gen &00M-1 . 4855
TR-77AUX-7 599 m R-59906m/2m Rovr  $239m 575 Gentluy/?‘z Xovr 259m W-"OP’(IGI’!S 002,403 5695 DAM-1 AM module for FM-10C295
}mﬁ%ﬂ KHI_E ZggL 181208 Xovr M9ve  Triton 1l Xevr 749 mf
A T$-1308 Xevr 429m 30 Xowr 289m -
}Elﬁiﬂgﬁ’ff’;}s’*z gigf’" 1$1308/cw/seh filts  488m  EA0/W fiHer/NB 118m HELP WANTED
o o St VG, 0 HEUONE o 89 Knowledgeable Amateur Radio Operator o work
PS*%nthgr S;uppa;f;e'v qgq  [530 Power supply  99m  56C/500/L8 fits €29y in our advertising department in Milwaukee. Must
NB7 Blanker 91 oo Dame deopenanac  13mv Y have some typing skils to operate a photo-
SP-75 Speech proe 79M  yqEaner vou M9w 580 Delta Koverew fit 399m | typesetter and ability to prepare material for
JON7 Desk mic, sy U050 Remole D 830 283 Remote V0  129m | catalog production and magazine ads. Nen-
wfa Lok amp M YFOB205 Remote VFO  99m 262G Power supply 89 meyv k - \
MN-2000 Ant matcher  149m  gp ey soeoier 19 262M Power supply  7em | SMOKer, Send your resume and picture to:
?ggu‘gm{ema}em'“' ;ig; IS-S308/CW fiker 498y 755 Pawer suppiy 129m AMATEUR ELECTRONIC SUPPLY®
! g d v
W22 2m P pon B9 LSg0ml o ko dghm oag vy P UMW ] 4298 W, Fond du Lac Avenue; Milwaukee, W1 53216

Location Local Phone Nationwide In-State TN
m = Milwaukee, Wl 53216; 4828 W. Fond du Lac Ave ... (414) 442-4200 1.800-558-0411 1-800-242-5195 (qutérbqrd)
w = Wickliffe, OH 44092; 28940 Euclid Ave........... .(216) 585-7388 1-800-321-3594 1.800-362-0290 |\, . .~
f = Orlando, FL 32803, 621 Commonwealth Ave ....... (305) 894-3238 1-800-327-1917 1-800-432-9424

¢ = Clearwater, FL 33515; 1898 Drew Street........... (813) 461-4267 —

v = ias Vegas, NV 89106; 1072 N, Rancho Drive....... (702) 647-3114 1-800-634-6227

e = Chicago, IL Erickson Communications {Associate). . . {312) 631-5181
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ORDER
FORM

THE 1885 RADIO AMATEUR'S HAND-

BOOK

O SOFT COVER
$15.00 U.S.
$16.00 Canada and
elsewhere

CF TUNE IN THE WORLD WITH HAM RA-

DIO. $8.50
0 ARRL ANTENNA ANTHOLOGY

$4.00 US, $4.50 Elsewhere

ARRL ANTENNA BOOK

1 SOFT COVER 0 CLOTHBOUND
$8.00 LS. $1250 LS.
$8.50 Elsewhere $13.50 Elsewhere

0 ARRL Amateur Radio Call Directory. U.S.
listings $10.00U.8., $14.75 Elsewhere.

0O ARRL CODE KIT $8.00

O AX.25 AMATEUR PACKET RADIO
LINK LAYER PROTOCOL
%8.00in U.S., $9.00 In Canada and elsewhere.

- [1THE COMPLETE DX'er
$10.00 U.S., $11 Elsewhere

COMPUTER NETWORKING CONFERENCE

PROCEEDINGS

OFIRST $8.00
T SECOND $9.00
OTHIRD $10.00
O FOURTH $10.00

0 THEFCC RULE BOOK A guide to the regu-
lations. $3.00 U.8., $3.50 Elsewhere

03 FIFTY YEARS OF ARRL $4.00

0O FM AND REPEATERS FOR THE RADIO
AMATEUR $5.00 U.S., $5.50 Elsewhere

3 HINTS AND KINKS Vol XI The best from
QST. $4.00 U.S., $4.50 Elsewhere
LICENSE MANUAL (See page 51, Feb, QST)

[ 80th Edition $4.00 U.S,, $4.50 elsewhere

{1 Technician/General Class License Manual
15t ed. $5.00 U.S., $6.00 Elsewhere

O Advanced Class License Manual 1st ed;
$5.00 U.S., $6.00 eisewhere.

3 tnstructor Guide - Novice $3.00

[J OPERATING MANUAL New Edition
$5.00 U.S., $5.50 Elsewhere.

0 OSCARLOCATOR $850U.S.,
$9.50 elsewhere.

[0 RADIO FREQUENCY INTERFERENCE
$3.00 L.8., $3.50 Elsewhere
O 1985 REPEATER DIRECTORY $3.00

0O THE SATELLITE EXPERIMENTER'S
HANDBOOK, $10 U.8., $11 Elsewhere

1 SOLIDSTATE DESIGN FOR THE RADIQ
AMATEUR $7.00 L).S., $8.00 Elsewhere

O Instructor Guide - Technician/
General

[ 200 METERS & DOWN $4.00

0O UNDERSTANDING AMATEUR RADIO
$5.00 .8, $5.50 Elsewhere

0O WEEKEND PROJECTS FOR THE RA-
IO AMATEUR Easy to build projects
from Q8T. $3.00 U.S., $3.50 Elsewhere

RSGEB PUBLICATIONS

[TRSGB RADIO COMMUNICATIONS

$5.00

HANDBOOK 5th Ed. $22.00
0 VHF-UHF MANUAL $17.50
O TELEPRINTER HANDBQOK

Covers mechanlcal teleprinters $21.00
2 TEST EQUIPMENT $11.00
[0 HF ANTENNAS for all LOCATIONS

$12,00
00 AMATEUR RADID OPERATING MANUAL
$10.00

O MICROWAVE NEWSLETTER TECHNICAL
COLLECTION $10.00

BUMPER STICKERS $2.00 each

O “Amateur Radio - A National Resource”

0 "Amateur Radie - One Warld, One Lan-
guage”

CODE PRACTICE TAPES' each $5.00

[T 30 minutes of 5 wpm and 30 minutes of 7.5
wpm on one standard cassette.*

0 30 minutes of 10wpm and 30 minutes of 13
wpm on one standard cassette.*

1 30 minutes of 16 wpm and 30 minutes of 20
wpm on one standard cassette.
*Same as the tapes provided in the
CODEKIT.

0 DXCCLIST (NEW EDITION)
THE ARRL FLAG

$1.00

0O & % 5 cloth flag $21.00
O Pin $2.50
0 License Plate $5.00
O Cloth Patch $3.00

0 HOLA CQ Learn to communicate with
Spanish-speaking amateurs. Cassette and
16 page text. $7.00

Amateur Radio Emergency Service
Specify color: Red, White and Blue of Black

and Gold
£ Sticker 2/$0.50
O Decal 5/51.00
£1 Patch $2.50
[0 Member or Life Member Decal 2/80.50

CLOTH PATCHES (washable)

[0 3" League Diamond $1.00

0 5" League Diamond $2.00

0 Life Membership for 3" League Diarnond
Patch $1.00

O Life Memberstip for 5 League Diamond

Patch $1.25
O Rubber Stamp $2.00
MEMBERSHIP PINS
0 Membetship $2.50
[0 League Appointee 52.50

Title
LEAGUE EMBLEM CHARM
O Membership $2.50
[J League Appointee — 5250
Title
£] 14" x 168" LEAGUE EMBLEM BANNER
$7.50

[0 Replacement Pin for Life Members $2.50
0O LIFE MEMBERSHIP PLAQUE (for replace-

ment—altow 8 wks. delivery) $25.00
LOG BOOKS
[0 8% x 11 Spiral $2.50 U.8.,

$3.50 Elsewhere
[ Mini Log 4 x 6 $1.00 U.S., $1.50 Elsewhere
[3.3-hole Loose Leaf 86 8% x 11 sheets $3.00

MAPS
O U8 Call Area: $3.00 .
0 Grid Locator - $1.00
O Polar {for OSCAR} $1.00
0 MESSAGE DELIVERY CARDS

10 for $0.50
MESSAGE PADS 70 sheets each
O SINGI-E PAD $1.00.
03 FADS $2.50
SMITH CHARTS®
{1 Standard (set of 5 sheets) $1.00
0 Expanded (set of 5 sheets) $1.00

O ANTENNA PATTERN WORKSHEETS

100 8% x 11 sheets 33.00
& MEMBER'S STATIONERY

100 8% x 11 sheets $3.00
QST BINDERS
[16% » 9% (LS. and Canadza only) £9.00
8% x 11 (1).8. and Canada only) $10.00
[T Blue Tie $12.00
O Maroon Tie $12.00
] SCARF $6.00"
AMATEUR RADIQ IN SPACE
[0 3" Cloth Patch £3.00
[J 3" Stickers 5 far $1.00

"AMATEUR RADIO'S NEWEST FRONTIER"
[ VHS Video Tape $25.00
O U-matic Video Tape $35.00

MEMBERSHIP

1 ARRL see page 3

(1 ASGB with subscription to
Radto Cammunication for

one year $2300°

PAYMENT MUST BE IN U.S. FUNDS
$1.00 PER TITLE FOR POSTAGE AND HANDLING ON ORDERS UNDER $10.00.
$5.00 MINIMUM ON ALL CHARGE ORDERS.

) MasterCard { } VISA {
Goodto

PRIGES ARE SUBJECT TO CHANGE WITHOUT NOTIGE.
ALLOW 3-4 WEEKS FOR DELIVERY.

( Y Paymentenclosed Charge to my: {
Acct. # Good from

1 Amerncan Express

Mastercard bank #

Date Signature (charge orders only)

Name {Callsign)

Addrass

City State/Prov Zip/PC

Have you tully completed your order form? |s your check {which must be drawn on a U.S. bank) signed or charge number indicated?
THE AMERICAN RADIO RELAY LEAGUE
225 MAIN 5T, NEWINGTON, CT 06111
7785
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on these Brand Names
*AEA . *Bencher * Hustler *MFJ
eAlpha/Delta © eButternut  °HyGain  eMirage
sAstron ~ eColumbia ejcom oVanGorden
e Avanti ~ ®Cushcraft eKantronics eWelz
eAzden ' eKenwood eYaesu
*B&W |

RG-213/U 260/, | Hy-Gain EX-14
100 feet, minimum | s27400

Store Hours | FULL TiIME S.A.S.E. For Qur
MON-SAT 9amto 6 Service Shop **30 Day Warranty’’
Mountain Time Reasonable Rates Used Equipment List

i

it _V H F SHOP s 1-800-H A M-7373 Cail (717) 474-9399

1 FOR THE BEST DEAL IN TOWN | KENWOOD- Authorized Dealer grce LTS,
ST B ol CALL THE BEST NUMBER AROUND 1-800-HAM-7373 | 156005 - e Transcaiver KENWOOD
208 ... 19.95 e 17 Astron Pwe Supply Sate YAESU FT-080 §1,330 — ET-757GX $745.95 154305 - A Real Perlorer CALL
g - g | KENWOOD TS-4038 CALL!I — T8-711A CALL! ;g %ggf'm;owzk?uﬂa’ﬁgr AMEI%CA 5
: 3 r Mol ¥
RS3SA ... 12376 RM.EOA ... 20885 TR-CBOA - 2 Metar HT - BOCK
T bt 150 . GAl YAEEY i ﬁ!&'ﬁ’éxtl"‘mgn dynamic range front-and T2t Utva Gomnp ““ﬁf b': - R
1015 AMtr 180w Amp(Ea. . .. L - g - ra obile . -
B2IAZ MU MT Amp/Pa | (iS5 FOR  Frpene ZMIrHT IR Boards with: Low cas reiy, RE Amp, DEM,  Tricos Towors o oo o
BI018 2 Mtr 160w Amp(Fa | q5$%‘13'6 oUR 17987 440Mbz. HT .. : S-pale Xtal dlltar, and IF Ampl ifier, CUE DEE - The Svma[sh me‘r "SALE”
B3016 24tr 30 irs 7 180 out < LOW  £177 Great Mcbile Rig . o ICOM 1e211 1251 Hoard . ~ 18398 J44-15AN 1561 14AMHZ Yagl w/N conn. . 79,95
CianaT.aMu 120w Amprpa O L Lo ETERRIERRATY Wlnnarl ROR O e e : T
DICIN 430-480MNz. 100w ..o QUOTE  ppidd Bk it o e <a‘- . VAES) Fram FoReRD Boa A3BHB A BOLIC . UHF UNITS - LABE
P B OUA  SLNATA4a RF Switched Presmp, 100w p
LM FT726R with 2Mir, Module . % {0 mas, input. NF 188 Gain 15dB 7408 3296/28 Duat Ccnveralon Xvartar. . 335 OD
SUT28 Sa, Dupika Modute ‘l BOGK. 4 {AREERE 126901296 Sg\. T
KT34A 4al, Tdbander ... .., ... .333.95 ‘,;:‘“ SLNASOs Same as abova for S0Mhz . .. .74.98 ng
KF34XA 60l Tobander ... ... 47895  A32/4%5 Module| T26R ... Bottom  SBLA144a Mast-Mounted RF Switched 1258112360 Dul Tube ""“D (o) . 339 95
2M1ELEX220-22 B4d2 50LBY . $00.05 70 Mhz Module 7288 ... o Prices  preamp, 260w, max input NF 108, ... .. 159,95 L2 Meter Dish Kit .
EM14GIM22C ... ... ... 5011395 -12-15Mr Module. ... .. GFBAT4dn Miaat-Mountod GaksFe praamp, . Oish Faeds 1296 or 2304 ° °. ., 555
4180 L {1285  S8M ELECTROMICS 1 Kw PEP Max, Includes Lin, amplifler & Way Ant. Comb. 144/432 .. 51 s8/ea92
High Performance - Law Nolse DBM converters  GLNASG2E Mast M, Gaas el Proamp 4 Wat Ant. Gomb. 144/432 ., . .59.95/56.95
KENPRO for SOMhz, 144MHz, or 432Mhz . ..., .. 109.95  and Sequencer .. ... .._ .. 269.95
KR500 Elevation Rotor -....... . $168.95  SSE1208-5/144 GaAsFat converter . . .149.85 DSCAR 10 PACKAGE TOKYO Hy POWER / WELZ
KDK SSB144-28 10w Transvartar kit with LT26R KW easqag  HLIZV 2 Mbr 30w Linear Amplliiar ..75.00
FM0AAZMIr 25w FM. .. ... ... ... 21998 Oiouble Balanced Mixer on Tx/Ax ..., . 188,95 DlJPlFx LNIT KLM ZM-14C  HC-200D 2 KW Ant, Tun 2?9.95
FMBUAITA033/ 1053 .. . ........... . Calll  SSB4a32/436-38 10w Tranaverier KIt with 430 Module Mutgk SBLA 1448 Prosmp  WSPBOG 2 KW Wattmsﬂar HEAHEIIHF
HENRY RATIO GaAaFat frant-and, DEM'son Tx/Rx ... Calll (RS0 S Reer Mo DIONAMR e a5 HE. Watimater . R
LT23s 1296 MHI 10w X-varter, NF 1.8dB, atimeter . ...,
e 2 AMp. - 001 500 “GaAsFat front-ond, Dual Ghannel | ...6%0.00 REGULAR 5’.‘?'}'&”'?.7‘."."@\; OTALE HLS0U 432 Amp wiGahsFet Preamp 318,00
"""" Micraling13 2.3GHz Linsar X-vertar ., 380,95 YOUR LO fé’
MICROWAVE MODULES L.SM24 OSCAR MODE L up-corwerter . . 279,95 AL LT o e
MMT1 #4-28 MU X-VBHAE oo euoeene Dx144 GeAsFat Proamp NF 4dB . Fres UPS in Con. 48 Sintes TERMS: Prices do not Includa shipping except
MMT220-28 220Mhz. X-verter . . DX432 GaAsFet Preamp NF SdB. ... 124. SAVE OVER $200.001 where indicated and ate subjsct 1o change
MMT432/ 435283 10w X-varter . DX1296 GaasFst Preamp NF .BdB......124, FLASH! without notice. At our diacretion some COD's
FAMT1 206-144G 2w X-variar SSE MAST-MOUNTED GaAsFet Praampn: Now Under hay raqulre & depoal:. Raturnia ars sublact 1o &
BAMICY £4-28 ZMIy convecter . .. V144501 NE BB Tin PEP Max. ... . 27595 o veatocking charge
RAMG432/435-28 convartar MV4325-11 NF 7dB 1Kw PEP Max. ... 27595 New Management “Gontinental USA only

16 S, Mountaln Blvd, - Rt. 309 HOURS: Monday thru Friday'TD am. - 4 p.m, ‘*24 HOUR PHONE SERVICE MG/ VISA
Meuritaintop, Pa. 18707 saturdays 10 am. -1 p.m. ‘ FOR YOUR CONVENIENCE!"

TIRED » CRANKING? Stop By Your Local

Motorize Your Tower With OQur Electric Hoist/Winch

« STURDY —RELIABLE — EASILY INSTALLED

« INUSE ON E-Z WAY,HEIGHTS, TRI-EX. TRISTAQ, SAI.E ARRL Book Dealer.
ROHN. ALUMA, VERSATOWER,
WILSON, TEL. TOW'R, PIPES, ETC.  +Frelght

TOWTEC CORllP. i LT L e d Like To See You!

118 ROSEDALE RD. YONKERS, N.Y. 10710 Tel. (#14) 779-4142

126 15T~ e




| JULY | or VALUES!
L .,

A S icom I ¥ kenwoob
$ 2 b " A a
| TELEX HY-GAIN ¢

§ BENCHER B =

) aw .. !BUTTERNUT N YN

... AND MORE!

INVENTORY We must make more room for your
trade-ins. Check now for lowest prices

REDUCTION ,.
on previously owned bench-tested
PRICED to GO! | cquipment!

S.A.S.E. FOR OUR { MON-FRI 9 AM - 6 PM CENTRAL TIME |

VISA/MASTER CARD o
FREE SHIPPING m wﬁ ‘‘BENCH-TESTED"’ SATURDAY 9 AM - 5 PM
USED EQUIPMENT LISTING

ON MOST RIGS FOR CASH!
eesesr 1800328 0250

4124 West Broadway,
' Robbinsdale, MN 55422 (Mpls./St. Paul) (N MINNESOTA AL eyt
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¢

Regalar SALE - - .
B 10751 9-hand Xcvr/1-30 MHz Rev . $1399.00Cal [ VSOI0YAT. ... ... $1799) i Requiar SALE §
: B 15930 ‘ $165900 Cal |§

IC-Z71H 100w 2m FM/SSB/CW Xevr .. $899 Call
IC-271A 25w 2m FM/SSB/CW Xevr. . $699.00Ca0

3 ... Gall
10-471 A 10W430-450 SSEB/CW/FM Xovr $799.00Call =~

1C-02AT Call
IC-04AT Call
IC-2AT Call
iC-3AT Cali
iC-4AT Call

?’”ﬁg TR-2600A Call

TH-21A  Call
TH-21AT Call

| TH-41A  Call

TH-41AT Call

el
<
<4
]
=
1]
]

FT-2098H Call
FT-709RH Call
FT-2038H Call
FT-103R ¢all
FT-703R Cail

) AHMERITRD
IC-04AT Call 2 amr 2 ﬁ[_j‘go
IC-471H *899 SAL E pr—
TR-3600A Gall
T8-4308 Gall
FT-757GX Call

Goflect
for Qrder

AELECTRONICS |

R S -
M
WBoves ARGADIA,CA 91005 o [ )
S WANT A GHANGE AT SEEING WPORE
© LIVE AS HE WORKS 2 METERS?

% FCC & NASA have ok'ed repeating shuttle video & audio
hetween licensed amateurs from the Nasa contract channel on
he Aurora Satellite to amateur bands. [t just takes a tech class
or higher ham with a TVRO in your area to plug the video and
udio output into one of our TC-1+ 70 cm ATV transmitters
$389). Your areas hams can then enjoy live action color video
with one of our aty downconverters, 70 cm ant., & any TV set,
for as low as $49 (TVC-2 board).
See chapter 20 of the new ARRL 1985 Handbook, pg 20-2.

CALL OR WRITE FOR OUR CATALOG OF ATV EQUIPMENT.
§18-447-4565 m-f 8am-6pm pst.

SEE SPACE SHUTTLE
VIDEO REPEATED ON ATV!




SELL NATIONAL RELS V.L.F, recaiver 1842 vintage. Ex-
cellant condx with manual, bast offers qver $100, SX-101A
Hallicrafters 80-10 moters 1969 vintage with manual ex-
cellent condx best offer over $100. Call WAITQQ,
s;j-ag?ggsﬁ Guy Quartarone, 14 Cadar Way, Stoneham,

General

BOCKWELL-COLLING 4378-1 UHF Antenna 225-400 MHz
1 kW new unused, 2/3 oif Collins price. $1000. Sid
Lipkowiiz, VE425/3, 12 Westpate Blvd., #1, Downsviaw
Ont, CANADA M3H1NG 1-418.833-4931.

SOME KNQOBS jor Halllcrafters SH-150 and SB-33 wanted,
Anycne suggestlng a replacement (transistorized) for
Gonsat G66 Vibrator? Jan Harbeck, DLBVT, Pfarramt.
D-2218 Wrist, FAG,

DRAKE WANTED: SPR-4 Receiver, SCC-4 Callbrator, 5-NB
Nolse Blankaer, SC8 Converter, TC-8 Transmitting Con-
verter, 5CC-1 Callbrator, TR-B Transceiver, 34-PNBE Nolse
Blanker, CW-75 Kayer, [ will g'ive you top pay. Sindre Torp,
LAGOP, N-8040 Helligvasr, Norway.,

TELETYPEWRITER parts, suppiles, gears. Torolds.
S.A8.E. listTypetronics, Box 8873, Ft. Lauderdale FL
33310. Buy unused parts, cash or trade,

SEAVICE by WOYKA, Amateur and Industrial S858-FM
repalrs, calibration. Robert J. QOrwin, Communications
Englneer, P. O. Box 1032, La Grange Park, IL §0525,
3123522333,

HAM TRADER Yeliow Sheets, In our 23rd year. Buy, Swa||a,
Sall ham radio gear. Pubtished twice a month, Ads quickly
clreulate — no long wait for resultal SASE for sample
ﬁ?%ﬁ %19 D for one year (24 Issues). P.O,B, 356Q, Wheaton,

TEFLON, s.n.8.e. WOTFY, Alpha IL 61413,

UHF AMPLIEIERS (432 MHz} 1500 Watts output. Parts or
custom built. W2GN, 518-477-49%90. Note; ARCOS
UHF/VHF ampllfier kita and parts avallable from Harold
“Gonnie” Bramstedt, §104 Egg Lake Road, Hugo, MN
55038, 612-428-9397.

COLLINS Repair and Alignment, jormer Colling enginaar.
Bagearch and Gonsuliting, Glenn A, Baxter, P.E.,
Faglstered Profassional Englnasr, K1MAN 2074052218,

MOBILE Ignitlon Shlslding gives mora ranga, no noise.
Literature. Estes Engineering, 930 Marlne O, Port
Angelag WA 98362,

HOSS-TRADER, Ed Says, Bhop Around for the best price
then tslephone the Hoss last, for the best deal.

New i:)isplax‘| Kenwood TS-430-8 transcaiver 5849, New
Display ICOM IC-2AT $160. Display Azden PGS-4000 $259,
New Dlaplag 1COM-730 transceiver rogular $829, cash
$500, New Display ICOM-751 transcalver reqular $1379,
cash $1095. Naw Display ICOM-745 transceiver ragular
$999, cash $695, Now Display ICOM 02-AT reqular $349,
cash $268, New MB-VA 3KW Nve Viléizng Antenna Tuner,
regular $585, cash $438. New LK-50 2500 Watt Amﬁ
Sugg[y linear with tubes/transformer, ragular $1099, ¢as|
$805. Like new Drake L-4B Linear complate $8565,
VISA/Master Card Accepted {1l Moory Electronics
Cuompany, P.C. Box 506, DaWitt, ARK 72042, 501-845-2820.

WE Buy Electron tubes, dlodes, transistars, integrated clr-
cults, semiconductors. Astral Elsctronics, 321 Penn-
sylvaniz Ave., Linden, NJ 07038. 201-486-3365. .

THE DX BULLETIN — Ametica’s Oldast Weekly Amataur
Radio Publication. Large §.A.8.E. for samplea. Box DX,
Andover, CT 06232,

FAST, AGCURATE, readable, nonsensational — Tha ARRL
Letter! Every two weeks, wa {1l you in on what's hapgan-
Ing in Amateur Radio. But, you have fo ba an ARRL
member to get it. For a one year subscription, send $19.50
{U.8. funds) and we'll send you the Lettar first clags matl
anywhaere in the U.S, and Canada. The ARRL Lattar, 225
Main 8t,, Newington, CT 06111,

KEYER KITS, $15. SASE for Information MSC, 1304 Toney
Drive, Huntsville, AL 35802, .

EIMAC-3-5002's. Mew-vary limited guantity! $85 each,
cash, COD, MO. Add $3.50 1pnar tube for shipping and
handltnF. | pay cash or trade for all types of transmitting
or spec algur ase tubes - Mike Forman, 3740 Randaotph,
Cakland, CA 94602 415-530-8840,

AMRAD (Amateur Radlo Rasearch and Development
Corporation} is a nonprofit organization of experimenters
In packet radic, spread spectrum and digital communica-
tions. Monthly newslettar. Mail $15 1o AMRAD, 5829
Parakeet Drive, Burke, VA 22015, Add $2 for Canada,
Mexico; $8 ovaraeas air, $2.30 surface.

QRZ DX weakly newslettar. DX Tips For Big Guns And Lit-
tle Pistols. Send 204 stamp for samgle. P.O. Box B34072-Q,
Richardson, TX 75083,

SOLAR ELECTRIC panels, components, Inverers. $3
catalogs, technicat information, price llsts, SPECS Inc.
P, 155, Montrose, CA 91020,

MAGICOM RF Speech Processors for selected Kenwood,
Drake and Yaesu equipment, Excellent speech %ualit —_
8dE sdded average output. Affordable pricas! SASE ior
data and cost. MAGICOM, P.O. Box 2, Betlavue, WA

TI94A Ham Computer Programs. Write Sam Moore,
ACSD, Box 368, Stiglor, OK 74482,

CALL, Toll-free BOD-327-7798, Ask for Bob Hoffman, Jare
Elactronics Corp, We buy all 1ypes of tubes. Top prices
pald for Varien, Eimac, Amperax, RGA, Westarn tlectric,
Raythean, In Florida Call toli free: BOD-432-8524. Addrass
412 27th &Y., Orlando, FL 22802,

EXPERT SERVICE by W2YJ: ali type Amateur Gear from
newest handhelds to alder tube rigs. 20 yoars expatiance.
G. Krickovich, 47 Wran Ave,, castar, NY 14086,
718-884-3562 after 5 P.M,

SIX BAND
VERTICAL
ANTENNA

ne

Model AV-25 -
NO TRAP VERTICAL -
for 80! 40; 30, 20, 15, io x
mefers.

ey, 1410950
- UPS SHIPPING -

B HANDLING
. ADD $44 -

* 8 Only 25 ft. high.

& Three parallel
vertical elements,

. Rugged steel
tubing

" e Direct fosd with
52 ohm coox, low =
SWR.

: # Broad band.

__: * Copacity loaded,
top and sides.

_ ®Only one coil, high fﬂ
in 80 M slement, -

® Also avdilable for
commercial
. frequencies.

A% DIA
“SPACERS

AR-28 Radial

System for AV-25
antenna. Four
mulifwite radfals
that are resonant
on each of the six
bands. $21.50

| PATENT PENDING

i Ak GUR Peocﬁt:fs MADE Beiisa -

BARKER & WILLIAMSON

ity Conrefiunication Foducts Snee 1932 . <

AY voul Distiouton wiite o call an " :

0 Sanci Stoer, Bistol PR 19007
(218) 7885501 -

Special North
American Edition

As an added bonus, the 1985 U.S, Callbook
also lists the amateurs In Canada and Mexico!
You get the complete and accurate U5,
listings (prepared by our own editorlzl staff},
all the usual up-to-date Callbook charts and
tables, PLUS Canada and Mexico. Now that’s
roal value!

The hest just got hetter!

Of course, Canadian and Mexican amateurs
are aiso listed in the 1985 Foreign Callbook.
Don't delay! Tha great new 1985 Callbooks
were published December 1, 1984,

Order your copies now!

Each Shipping Jotal

oU.S. Callbook %$21.95 $3.05 %25.00

oForelgn Catlhook 20,95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA,

Qrder from your dealer or directly from the
publisher. Foralgn restdents add $4.55 for
shipping. {llinois residents add 6% sales tax.

Keep your 1985 Callhooks up to date,
The U.5. and Forelgn Supplements contain
ait activity for the previous three months
Inciuding new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $15.00 per set
ingluding shipping. Specify U.S. or Foreign
Supplements when ordering. lllinois res-
Idents add 6% sales tax, Offer void after
Novermnber 1, 1985,

RADID AMATEUR I I b ﬁ(
= GOK W
e Dept, A

425 Sherwood Dr., Box 247
Lake BIuff, IL 60044, USA

Tel: (312) 2346600 E Lésj
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KENWCOD

T5-940S LIST $1982
NEW Top-oi-tha-Line
HF Transcelver
* 100% Duty Cycls
* 40 Memory Channels

CALL FOR SPECIAL PRICES!!

T5-9308 LIST PRICE $1548
CALL FOR SPECIAL SALE PRICE!

T5-4308 LISTPRICE $2809.95
CALL FOR SPECIAL SALE PRICE!

TST11A LIST $798.95

T8-811A LIST $899.95
CALL FOR SPECIAL PRICE!

TW-4000A LIST $599.95
CALL FOR SPECIAL PRICE!

TR2600A - 2mtr
TRIGO0A - 70cm
High Tech
HT XCVRS

THZ1AT 2mtr
THI1AT 220 MHz
THA1AT 440 MHz
CALL FOR SPECIAL PRIGES—
SAVE 535!

JAIIRAIEE AMPLIFIER

B3016
ONLY $199!
Model  Band Prs-  mput GQutput Sals
amp Prica
A1018 6M  res 10W  (50W 3249
B3 M No W W3 e
Bg M Yes 150w aae
B108 M Yes 1OW 0W 3150
B1016 M Yes  10W 180W 5249
018 M ves  wW 140w 199
< 228 No W w37
108G &2 Tex oW W §179
€1012 29 vas  OW 20w sas9
4 440  Na e WW 19
DIHON 440 No bW 100w §289

ICT35 NEW General Coverage
HF Transcelver Full Fentured
\itra Compact - Economical
List Price 5849

CALL FOR SPECIAL PRICE!

IC745 General Coverage

MF Transceiver List $529

IG751 Full Featured

HF Transceiver List 31399
GALL TODAY FOR LOW

TEXAS TOWERS/ICOM PRICES!

{C271A List $699  1C271H List $899
IC4T1A List $799  {C471H List $1089

CALL TODAY FOR SPECIAL
LOW ICOM PRICES!!

IC2TA List 5360 IC27H List $408
1C37A List 5449 IC4TA List $469

CALL TODAY FOR SPECIAL
ICOM PRICES!

FT-757GX LISTPRICE $829
CALL FOR SPECIAL SALE PRICE!

AMERITRO®

ALBOA NEW 1000W 3-500Z Amplifier $589

Al-34 800W PEP Dutput

{4-BMI5 Tubes),...............,. - & v ]
AL-1200 1500W Output

(3CX-1200 Tubel.... . . ... ... 31338
A0$-25 Pos Ramate Antanna Bwhct:, "
ATR-15 1500 Artanna Tuner, ... .........

FT-726R LIST PRICE $899
CALL FOR SPECIAL SALE PRICE!

FT2700RH NEW 2m/70cm
Dual Band Transceiver

Full Duplex — Cross Band
Operation! List $579

CALL FOR PRICE—SAVE $%!

FT-209RH _
NEW High Tech
2mtr HT

TEN-TEC
SALE!

NEW CORSAIR {i
CALL FOR PRIGE AND DELIVERY INFORMATION

425 Titan New 3KW amplifier
in stock-only $2195!

5 Watt Output
NOW IN STOCK

CALL FOR YOUR
SPECIAL PRICE!

{3200 NEW 2m/70cm
Dual Band Xcvr List $549
CALL FOR SPECIAL PRICE ¢

[CO2AT - 2mitr

CALL FOR SPECIAL FHICES!

ASTRON POWER SUPPLIES

Haavy Duty - High Cuality . Rugged - Auliable

# inpul Vollage. 105~ 125 VAG Dulput, 13.BVOD = 0by

® Fully Elaciranically fequlalag—5my Maxmum Ripple

# Turrent Limiling & Crrwbd
Prelaciion Cirouits

® Hi-Sanes With Mater—
Axsemas Wihaut Meter

Modal ‘Cont. Amps ICS Amps  Price
AS4a k) 4 ]
RSTA ] ¥ L]
RS12A ] 12 -]
AS70A 16 20 94
ASI0M 1% 0 108
AS3sA F1) 35 135
ASI5M 25 35 149
A550A, E i ES 199
RS50M 3T 80 229

m CP-1 COMPUTER PATCH
. List $239.95 SALE $189.95!
[B1-1 ComputerPateh. .. . . .. $1B9.95
CP-1/20 Sampyter Paich W/VIC2D MBATEXTS219.85
[:P-1/64 Compuier Patch W/C64 MBATEXT . $219.95

JLL.

§X400 Doluxa Scanner
EXA0D 26-B20MHz Scanner/Redis, .. ... 5aga
AF1C30 100kHz-30MHz Convacter, ., . ¥

AF5080 500-800MHz Convartar
RF3014 800- 1400MHz Canvartw,
ACB3I0D Antwitoa Control Boy, .
P-1A Regulated Powar Supply Un|

CP-100 Datuxe Computar Patch .5299.95
ME-1 Micropatch . . . $129.9%
ATU-1500 Advanced Turmln:l llnH 949,495
¥BATOR Software L4 or VIL29 (sDer.iryl . 589.95

Dactar 0X CW Band Simulator Sottwars. . . . . . $49.95
Dortor SO Merse Gade Tralnar Softwars . $79.9%
PKT-1Packai Contraller ... $460,95
Isopcle 144MHz, 220MHz & 440MHZ Aninnms
In Stoek — CALE FOR SPEGIAL PR

K ZKantronics

it e
et

B ransanuy

SALE!

NEW RTTY/ICW
COMPUTER
INTERFACES

H

CHI-100 List 5249 SALE $229.95!
CRI-200 List $290 SALE $265.95!

The ll:ttmcl thi $t5! 95.. ... SALE $129.95
Intertace il . Lis! $269.95. ... SALES238.95
Chilllnun’. . -List $98.95......, SALE 589,95

UFalvarsal Torr Unit. List $19%.05 SALE $189.05
Packet Communicatar, , List $389.95. , SALE $369.35
UTL Terminal Saftware (JHM/CPM/TRSED}, ,$19.95
Hamaolt/ Amiorsaft (Atari/GBA/VIC/ TRHSBOE)379.95
Apple Hamsof!, $20.95 AMari/VIC Hamsalt,  $49.95
TREEOC Hamsoft, $50.95 TIS84A Hamsolt, ,$98.95
Hamtext (Apple/Atarl/C84/VIC2D]. . ... $89.95
Amtorsoft {C64/VIC20). .. ... 389.95

Antorsoft (Applej. . .. $138.95

KIK Scanning 10 Memary FM Transcelvers
FM2033 Zmir §259

FME033 6mtr $26

FM4033 220MHz 5298

FM7D33 440MHz 5290

i S
fa)
MavterCarg
W

TEXAS T

Div. of Texas RF Distributors Inc.
1108 Summit Ave., Suite 4 » Plano, Texas 75074

YTelephone
{214) 422-7306

Store Hours:Mon-Fii: 9am - 5 pm

Sat:9am- 1 pm

(Prices & Availability Subject To Changs Without Notlcey




TENNATEST - Anterna ncise bridge out-performs others,
acourate, cost jess, satisfaction & uaranteed, $41. Send
:‘th&égr datails, WSURR 1025 Wildwood Rd., Quincy,

RTTY HEADQUARTERS: Autharizad Dealors for *Hal” and
“Info-Tech' products. You can't beat our prices] Calt or
write Dialta Amateur Radic Supply, 21 2-48th Straet, Rapid
Clty, 5D 57702, 605-343-6127.

CX7? SERVICE. KN5S, 415-549-9210.

PROTECT your Bencher key. Rigid plexl%as cover $9.95,
George Chambers, KoB J, lendale Ave.,
Cotfeyviile, kS 67217,

TOWER CLIMBING Safeiijaelts and accessories. Free
sgecnflcatlons Avatar (NGJVF) 1147 N. Emerson, Room
Indianapclis, IN 462189,

APPLE DOMPUTEW I% “Hamlog,” 15 modules; logs,
auto-eorts 7-hand WASDHXCC. Full teature editing. Much
more. $14,95, KA1AWH, PE 2015, Peabody, MA 11860,

GRPars/BUILDEAS: New-parts bar gains! S5.A8.E. tor flyer.
W1FB, Box 249, Luther, M| 4965

MOTOROLA: RADIOS, pagers, parts, PL reeds 1 channel
alements wanted, Will swap same. Charlie, N2HA,
1-718-288-6535 evenings.

CHASSIS & CABINET Kits. 5120 Harmony Grove Rd.,
Dovaer, PA 17315 BASE K3IWK.

23 CM “READY.TO-GO" 100+ wall linears and 2C39
amplifier cavitles, HI-Spec, Box 387, Juplter, FL 33468.

DIGTTAL LCD IndoorCuidoor Tharmometer12/24 hr.
Clock plus Alarm, Continuous display for 2 yrs on (1) AA
battery. 1 yr. Warranty-Prompt Hafund if not deli hted ln
10 days {lass S8H). $39.95 + $25&H. TELTEMP -
Longfallow-Spokane, WA 89216 {KTEYT)

FREE SUBSCAIPTION — That's Right, We will send you
a Free one year subscription to “The Swap List™ ... The
national publication where vou can sell your used equip-
ment Fast. To get your Free Subscription Just send us an
ad of 30 words or more sslling used Radle, Computer, or
Elsctronic Equipment. Parscnal ads are 25¢ a word:

Business ads are 50¢ a word, Mail to: The Swap List, Box §

988-C1, Evargraen, CO 50438,

ONYV Safety Belts $59.95 + $3 handling. Box 836, Saddle
Brook, MNJ 07862, 201-368-365% anytlme uPl
Communlcation.

NEW COMMODORE Gear for {rade; WASEQA.

£.C.C. COMMERCIAL Generat Radiotslephone Licenss.
Electronics Home Study, Fast, inexpensivel *Frae”
g::glés. COMMAND, D-170, Bex 2223, San Francisco

SOFTWARE for IBM-PC, PO|r. and compatibles. "FIELD
DAY,” fast dupe checking and checkshaeets, $19,95. "PG:
CONTEST,” all urpose contest dupe checkung and
checksheets, $16.95. "PC-LOCATE.” antenna headings
gand distances from any location 1o over 400 Iocatlona
worldwide, §15.95. Special, all thres programs $45. J
Hendricks, KF4KS, 1204 Oxiord Place, L NG 2?511

WANTED: MCINTOSH and Marantz tube-type audio equip-
ment, parts, accesaories and literature, for personal col-
lection. 100% rgzp , Marcus Frisch, WAQIXP, Box 385, Elm
Grova, W1 531220385 414-475-5356.

GUNNPLEXERS AND Gunn Oscillators wanted. Seeking
uged gscillatora for both 10- and 2443Hz bands. What have
58'6‘? Contact Microwave Book Editor at ARRL Hg, Ext.

160 METER TOP-LOADED Varticals Parform! We manufac-
ture the strongest, bast periotming top loading sections
avallable anywhare foy 160 and 80 M. Free Information:
Wavemaker Products, Rt. 5, Box 614, Crestview, FL 32536,

HADIOSHACKaciulpmem-suppllas mail-UPS. Most credit
cards, Lasky Radio, R/S Dealer, WETD, Box B, Lone Pine,
CA 93545, 619-87'6-4440

QST's, HR'a, CQ's, 30's $4.00 2a., 40's $10/yr, 50's $5/yr,
&0 thru '82 $1 t, 83&4 $10/yr. singles a jittle more, plus
shipping. WéXl, 8241 Hudson Dr., $an Diego, CA 82113,

FOR SALE: Unused Drake L-7 2 kW linear, 160-15 metars,
1ess tubes and PS, asking $650. KAPFK, Roger Smith, 4320
Llles Rd., Halelgh NG 276086,

LEARN MORSE CODE on your IBMIcompahhle \F{’Iih

Service Department

803-366-7158

Hours:

Tues.-Sat. 10am to Bpm THE
Closed Mondays
nE

GISMO
1039 Latham Drive
Rock Hill, SC 29730

WI]BLB FAMODUS .
GRS A COLLINS f
REVERS KWM-380 E

Write for Brochures $14 05 KEYBOARD — |

8044180445 stll $16.7C ppd  (PIUs$1.75 3hipping) 4

CURTIS ELECTRO DEVICES, ING.
{415) 964-3846
Box 4090, Mountain View CA 94040

E-?—j Pipo Communica-
o~ tions Has The Key-
board That s Used

With The Celling

KWM-380 For l"l

250 —m]

e

CES'DIALER "T.T. M IKE P.0. Box ?4%5 ‘-";irgﬁx:érinén 90078
KEY PAD MIKE AUTC DIALER MIKE 213/852-1515 ATET
Ggoo - 980+ | ypg

flerote Entry. 0.4~

KEYBOARD-MOUNTING FRAME & SHIPPING $25
To know more about our Touch-Tone* Enceders,
CALL OR WRITE FOR FREE CATALOG &
INFORMATION GUIDE.

Larsen Mag Mount
2 meter Antenna
841 IEO +UPS  (am

RP.S.nc. 1138 Boxwood Rd. Jenkintown,PA19046 384-8010

PipocCommunications”

WITH LED LIGHTED KEY PADADD$I0.00  (gqg)

N.PS.Inc. 1138 Boxwood Rd, Jenkintown,PA19046 884-8010 Emphasis is on Quality & Reliability

“MORIS,” The Perfect Kayer. It's sasy to op
select the cade speed, sending duration, tone, and
character set, 1t will even send random words if you Jike!
Morls also has a memery option so that incorrect entrlas
typed on your keyboard are preferentially sent more aften
as the practice proceeds. Other features include
automatic evaluation, clock, and keyboard entry option.
Send $16.95 (Maryland residanis add 5% sales lax] to
Customized Software Services, 6308 George Washington
Drive, Templa Hills, MD 20748 to receive this software
packags. No-risk money-back guarantee.

SELL COLLINS: 3051 in good condition/manual, $1500,

pick-up only near Harttord, CT. Want Colling goar: 65G-1

wimanual; filters F455FAEIS F455FAG0, F455B05 and

5335850 mlcsSM1 SM-2, 14i-2. Contact AC1Y, calibook
rass.

SATELLITE TRACKING PROGRAM: Fast, colorful, easy
1o use and update. Displays world map w.'blinklng satellite
lozation - operates In real time showing bearing and slova-
tion from your QTH for C-84, VIC-20 and T/5 1000 - 18K
$10.9%, add 52 S&H. Disk, $24,95, Full datails & orders {o:
58201?11“1 West, 5717 NE 56th, Seattle, WA OB105,
WANTED: TRANSCO Types “Y", "I or simllar YHFIUHF
ralays. Also nead small {under 4’ dia,) parabolic dish anten-

nas. Gontact ARRL Microwave Book Editor, 203-666-1541,
ext. 266 or write 1o Hq.

@ENBERSHIP APPLICATION _— JOIN ARRLI B
Street u
City Prov./State PC/Zip I

525 In U.S./$30 in Canada/$33 elsewhere (U8, funds)

Licensed amateurs, age 17 or under or age 65 or aver, upon submitting proof of age, may request
the special dues rate of $20 in the U.5. ($25 in Canada, $28 elsewhere, in U.S. funds}

For postal purposes, fifty percent of dues is allocated to QST, the balance
for membership.

%‘- Expires
@ Bank, No. Expires
The American Radio Refay League
225 Main St. Newington, CT. 06111 USA
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MF] TUNERS

QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-9410 300 WATT VERSA TUNER Il MFJ-8408B, $79.95, J00 watts, SWR/Wattmeter, antenna switch on rear,
Mrgj gigurk 8x 2% 6in. aggshell white with watnut grained stdes.

' 645, 579.95, like MFJ-9408 with balun, less antenna swifch,

(3 2 Kot Nl S Mol MDJ-344, 579 95, like MF.-G40B with balun, antenna switch on

(+$41  Now SWR/Wattmeter! More accurate. Switch selectable 300/30 Optional mub":fgrﬂatm% ) |345§§=Vg§5/\f\’934m$j;fgur:
watt rangas. Read forward/reflacted power. ) H, 44,

New antenna switch! Front panel mounted. Select 2 B /_—M FJ-900 200 WATT VERSA TUNER

cnax lines, direst or through tuner, random wire/
balanced ling or tuner bypass for dummy ioad. Matches coax, random wires 1.8-30 MHz. s 4995
New alrwound Inductor! Larger more efficient Handles up to 200 watts output; efficlent e
12 pasition airwound inductor gives lower losses and irwound ingucter gives mare watts out, (+84)
rmore watts out. Run up to 300 watts RF power output. 5x2x6 In. Use any transcalver, so(ld state or tube.
Matches everything from 1.8 to 30 MHz; Cperate &t bands with one antenna.
OTHER 200 WATT MODELS:

dipoles, inverted vee, randam wires,
verticals, mobile whips, beams, balanced MFJ-801, $59,95, like 900 but includes
4:1 balun for use with balanced lines,

and ¢oax lines..

Built-in 4:1 balun for balanced lines. MFJ-16010, $39.95, for
1000 V capaciter spacing. Blagk. random wires only. Great for
11 % 3 x 7 inches. Works with all apartment, motel, camping,
solid state or tube rigs. operatian. Tunes 1.8-30 MHz,
Fasy to use anywhere,

MFJ-948B
300 WATT VERSA TUNER Il
DELUXE VERSA
Clagt " $229%
$|39{5 MFJs best KWPEP  (+510}
v ¥ 300 watt R and maich any feedline
44 Vorsa continuously from 1.8 to

Tuner If. Matchas every- 30 MHz; coax, belanced

thing fram 1.9 - 30 MHz, tine or random wirse.
coax. randoms, balanced Built-in SWR/Wattmeter
lines, up to 300W out- has 2000 and 200 watt

put, solid state or tubes,
Tunas out SWR an di-

poles, vees, long wires,

varticals, whips, beams,

ranges, forward and re-
tlectad power. 2% meter
movement. 6 potiion an-
tenna switch handles 2

guads. roax lines {direct or
‘ Bullt-in 4:1 balun. through tuner), wire and
J00wW, 50-ahm dummy halanced lines. 4:1 balun

lvad. SWR mater ang 2

range wattmeter (300W -~ : ‘ Do ¥

and 30W), ! s " g :
& potitian antanna L - : e ‘

switch on front panel, 12

pusition air-wound in-

250 pi 6 KV varfable
capacitors, 12 position In-
ductors. Ceramic rotary
switeh. All metal black
cahinet and panel gives
RFI pratestion, rigid con-

(uctor; coax connectors, , : I | struction and sleek styl-
binding posts, black and o T F ing. Flip stand tilts tuner
beige case, 10x 3x 7 in. I . ; for easy viewing.

Sx 14% 14 inches,

MFJ-989 3 KW ROLLER INDUGCTOR VERSA TUNER V

s32 95 Noot ““Varsa Tuner V™. It has all the featuras you asked {200 and 2000 watts). Meter light requires 12 VDC. Optional AC agapter

@ tor, including the new Smaller size to match new smaller rigs - MFJ-1312 s available for £9,95,

(+8100  only 10 3/47W x 4 172"'H x 14 7/8"D), fi-position antenna switch (2 coax lines, through tuner or direct, random/
Matches coax, halanced llnes, random wires — 1.8 to 30 MHz. 3 KW PEP- balanced line ar dummy load). $O-239 connectors, ceramic feed-thraughs,
the power rating you won't autgrow (250 pi-6KV caps), binding post grounds.
Rolter Inductor with a 3-digit turns counter plus a spinner knab for precise Deluxs aluminum iow-profile cabinet with sut-chassls for AF| protection,
Induciance conirol to get that SWR down to minimum every tima, black finish, black front panel with raised letters, tilt balf,
Bullt-In 300 watt, 5¢ ohm dummy lozd, bullt-In 4:1 ferrite bajun. MFJ-981, 5239.95. 3 KW, 18 position switched dual inductor.
Built-In 2% mater rezas SWR plus torward and raflected pawer in 2 ranges SWR/Wattmeter. 4:1 balun.

QORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING). DEALER, CALL TOLL-FREE

. 035 yiaitr_ulncu;#itiglr’ial Quf;'arantrise * Made In USA, ﬁlu?msﬁﬁéd] Eﬂgaﬂa” 6:0132'2[?5;?,
* Add shipping/handling shown in parenthesis MFJ ENTERPRISES, INC, : © sontinental US s MasterCard)
» Call or write for fres catalog, over 100 products, Box 494, Mississippi State, Ms 39762 | 016 534390 MFJ STKV i

TO ORDER OR FOR YOUR NEAREST
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.

MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFEJ's fastast selling tuner packs in plenty of new features!

« Naw Styling! Brushed aluminum tront. All metai cabinet,

« New SWR/Wattmster! More accurate. Switch selectable
300730 watt ranges. Read forward/reflected power.

» New Antenna Switch! Front panel mounted. Seiect 2 coax
linas, direct or thraugh tuner, random wire/balanced line or
tuner bypass for dummy foad.

» New airwound Inductor! Larger more etficient 12 position air-
wound inductor gives lower iosses and more watts out. Run up
1o 300 watts RF power output. Matches everything from 1.8 to
30 MHz: dipcles, inverted vee, random wires, verticals, mobile

NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for
$99.95 s FEATURES ~ Ciamedines. 00V s spg, Bk 10 o
RTTY/ASCII/CW COMPUTER : POLICE/FIRE/WEATHER 1 KW DUMMY LOAD
INTERFACE 2 M HANDHELD CONVERTER

MFJ-1224 &
$99.95%

Froe MFJ RTTY/ASCIH/CW soitware on tape and
cahle for ViG-20 or (-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal cornputer (VIC-20, Apple, TRS-80C, Atari,
TI-%4, Commadore B4, etc.). Use Kantrenics or
most other RTTY/CW software. Copies Doth mark
and space, any shift {including 170, 425, 850 Hz}
and any speed {5100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pale active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch ellminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket, 8x1%ax6 in. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE

Maximize
your antenna : T
porformancel  $59.95 mFJ-2028
Tells whether te shorten or lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

Naw Faaturas: individually talibrated resistance
scaie, expanded capacitance range (£150 pf).
Built-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehenswe
manual, Use 9 V battery. 2x4x4 in,

INDOOR TUNED ACTIVE |

w1 iMPROVED! ANTENNA

+h higher gain*“World Grabber'” rivals
with or exceeds reception
of outside long wires! Unique tuned Active
Antenna minimizes intermode, impraves select-
ivity. reduces noise putside tuned band. even
functions as preselector with external antennas
Covers 0.3-30 MHz. Tele ;
seoping antenna. Tune,
Band, Gain, On-aff
hypass controfs. 6x2x6 in.
{ses 9V hattery,9-
18 VDC or 110 VAC with

adapter, MFJ-1312, 58.95. MFJ-1020A $79 95

Turn your synthesized scanning ~ $39.95
2 mater handheld Inta 2 hot Police/ %= * MFJ
Fire/Weather band scanner!
144-148 MHz handhelds
reteive Police/Fire an 154-
158 MHz with direct fre-
guency readout. Hear

NOAA maritime coastal

plus mere on 160-164 MHz,
Converter mounts bhetween
handheld and rubber ducky.
Feedthru allows simultaneous
scarining of both 2 meters
and Police/Fire bands. No
missed calls, Crystal controlled. Bypass/Off
switch allows transmitting {up to 5 watts). Use
AAA hattery. 214x1%x1%4 in. BNC connectors.

MFJ/BENGHER KEYER

MFJ-422

$109.95
The best ot &
all CW worlds-
4 deluxe MFJ Keyer in a mmpac onﬂguratmn
that fits right on the Bencher jambic paddis!
MFi Keyer - small in slze, big in features. Gurtls
8044-8 (G, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-
in dot-dash memories. Speaker, sidetons, and
push button selection of semi-automatic/tung
or autamatic modes. Solid stale keving. Bencher
paddle Is fully adjustable; heavy steel hase with
non-skid feel. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, §9.95.

VHF SWR/WATTMETER
Low cost mrJ-812 $29.95
VHE SWR/ '

Wattmeter! o
Read SWR P a1
14t 170 MHA § =
and forward/ L
refiected power ¥
at 2 meters. Has 30 and 300 watts scales. Also
read relative fleld strength. dx2x3 in.

:

Tune up fast, extand
life of finals, reduce -
ORM! Rated 1KW CW & ey
or 2KW PEP for 10 min- -~ -
utes. Half rating for 20+ "+ oo
minutes, centinuaus at | :
200 W OW, 400 W PEP. w25
VSWRunder 1.2t030  ° gt
MHz, 1.5.00 200 MHz, -~ - I
13 contairs no PCR. e
50 ohm non-inductive resistor. Safety vent.
Carrying handle, 7:x6% in.

24/12 HOUR CLOCK/ ID TIMER
MFJ-106 ) 5
$19.95 NEW

Switch tg 24
hour UTC or
12 hour format! :
Battery backup
maintains time during power outage. ID timer
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronlizanle with WAAY. Alarm with
snooze function. Minute set, hour set switches.
Time set switch prevents mis-setting. Power out,
alarm on indicators. Gray and black cabinet. 5x2x
3 inches. 110 VAC, 60 Hz.

DUALTUNABLE SSB/CW/RTTY
FILTE mEeJ-7528 $99.95

MFJ-250 $39 95

i'HL'E IH“M Q

Dual tiltsrs give unmaichad parformancel

The primary filter lets you peak, natch, low
pass ot high pass with axtra steep skirts,
Auxiliary tilter gives 70 db notch, 40 Hz peak,
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
Constznt output as bandwidth. is varied; linear
frequency control. Switchable neise limiter for
impulse noise. Simulated steres sound for CW
lets ears and mind reject QBM. Inputs for 2 rigs.
Plugs into phane jack. Two watts for speaker,
(f bypasses filter. 8-18 VOC or 110 VAC with
optional adapter, MFJ-1312, §9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NOD
OBLIGATION. IF NOT DELIGHYED, RETURN WITR-
NI DAYS FOR PROMET REFUND (LESS SHIPPING).
« (ne ysar uncenditional guaranise + Mada In USA.
« Add $4.00 each shipping/handiing * Call or write
for fres catalog, over 100 products.

TO ORDER OR FOR YDUR NEAREST
UEALER, CALL TOLL-FREE

800-647-1800. cai 601-323-5869

in Miss. and outside continental USA
Telex 53-45090 MEJ STKV

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, M$S 39762
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B See a change in your Challenger

B Put some fun in your Flescher

-1 Get your CP-1 in the chips

B Really motivate your MFJ

n Heat-up your HAL and hop-up
your Heath with the. . ..

RAIRDISK

AND AIR-ROM CARTRIDGE
For both the COMMODORE 64 and VIC 20

{Soon for the new C-128)

Works with all these fine terminal units to bring you the ultimate in
RTTY/CW/AMTOR performance. New AMTOR + program with vari-
able PTT delay for siower rigs and high rate bit sync to compensate
for computer clock crystal variations. It's the best §39.95 you'll

for cartridge.

the M4
HAM STATION
220 N. FULTON AVENUE

P.0. BOX 4405
EVANSVILLE, INDIANA 47710

LARGE STOCK OF NEW EQUIPMENT
AT DISCOUNT PRICES

Orders 1-800-523-7731
Indiana (812) 422-0231
Info & Service (812) 422-0252

AEA
ARRL
ALLIANCE
AMECO
AMERITRON
AVANTI -
ASTRON
BEW
BENCHER
BUTTEANUT
CALL BOOK
CoILCO
CONNECT SYSTEM
CUSHCRAFY
DAIWA
ENCOMM
HAL

HEIL
HUSTLER
HY.GAIN
ICOM

KLM
KANTRONICS
KENPRO
LARSEN
MFJ
MIRAGE
NYE VIKING
SHURE
TEN-TEC
LINADILLA
VALOR
WELZ?
YAESU

CALL FOR PRICES ON
EQUIPMENT FOR OSCAR 10

PRICES AND AVAILABILTIY SUBJECT TO
CHANGE. FREIGHT FOB EVANSVILLE,

144 O5&

ever spend to improve your station. Don't
have a disk drive, then use the HOM
cartridge at $59.95. On performance and
features vs. cost, nothing even comes close!
No complicated menus to bog you down. No
limited performance programs here. The
AIRDISK wilt enhance any demodulator. Disk
b waorks with both computers. Specify which

New 5567 Corsarr List $7354.00
Cajl fer Descount Price

AEA

P00

:P.1 Compuler Interface

CP-11C 84 o Wic 20 Sofware
Packuge

MP-20 or MP-84

MAP £4 wiAMTOR

MP.1 —Micropaich

DR Dx

BR. Q50
Ft1.1 Packet Cantroller 459
Isepolas, Hot Reds, Saoftware in Stock

ASTAON POWER SUPPLIES
RS YA 5.7 Amp

HS10A 7 510 Amp

RAS12A %12 Amp

RS04 16-20 Amp

BENCHER
&Y.1 BlacwBY-2 Chroms
ZA-1A Batun

$39/29
1940

B w

AC 3 5.30 (formarly 370-15)
AT:110 5 Band Trap Cipals
Al.55 4 Band Trap Oipole

5145 80
600
590

CAIWA

CNA10M 3 5-150 MHZ
CN 520 1 880 MHZ

C5201 2 Pos Swiich
CS4H 4 Pos Swich

HAL
Cail e Prices

HUSTLER

GAT-144 2M

Gh-144R 26

55447 440MMZ 109 95
HF & VHF Motila Antennas (a Stock

$119 44
£5 95

HERE ARE A FEW OF ITS MANY FEATURES:

* on screen tuning indicators * full or split-screen
* auto-load memories* » output to commodore
printers e full speed operation, morse to 99 wpm.
Baudot to 132 wpm, ASCII to 300 Baud * 4 mode
AMTOR « WRU « independent RX/TX normaliinvert
* pitch reference CW tuning » real-time disk
communication* ¢ break buifer » random code
generator « RX/TX of basic programs* » 24 hr.
clock ¢ unshift or space » foxtest and more.
18713 Mooney Drive Gaithersbhurg, Md. 20879

301 258-8400

*Disk onty

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

Commadore and VIC 20— trademarks of Commudare Electronics. Copyright £-1985 MICROLOG CORPORATION

Ko-s200
Cail tar Spaciai Price

HY GAIN
TH7DXE TEL Tribander
Exprorar 14 3EL Trbander
/25 Vort 138174 MHZ
Complate Line n Stock

ICOM
751 Top ot the Lina
745 (ien Cov Xewr
TISNEWH F, R
R71AGan Cov. Rowr
2714 2M Al Mo
ST1H 2M All Mode 100W
ATTA 430450 MHE 26W
ATIH aI0-450 MH2 75w
274 2M 25W Mohila
27H 2M 45W Mobia
378 220 MHZ Motule
478 440 MHZ Mobtile
eA1IMH T
IATIAT 720/440 H.T s
NEW 3200 Dual-Hander
QAT 2M H.T
THAT S40MHEH T .

All Aczossories in Slack

CUSHCRAFT
Al Trbander
Ad Tribandar
215 Wi

15
AOP-1 Oscar Pk
Ringo Rangers 2M, 6M, 220. &60
Gomplate Ling in Steck

KANTRONICS
Facke! Communcaton
UT U Univarsal Yermnat Unit .
Intarface §i .
The Challanger EFEL
Alt HamSolt HamYaxt. AMTOR Pigrams
0 Slock—Call iof thiscounl Prica

MEFJ
1229 InlarfacalFran Software
1224 Interface/Frem Software

siron
78900

§1599%
5 Qg

1228 Inlarface/Fran Sottware

489 3KW Aalier Inductor Tunar

8410 Full Featura Tunar
422 heyerrSanchar Paddle

FTTETGX
Cail for Special Prica

MIRAGE

BI016 30-160W PreAmp
B1015 10-160W PraAma
DHION 10-100W 430-450 MHZ

WELZ
All New Mode's in Siack

ENCOMM
NEW XDK FM 240 25 Want

YAESU
FT980 Deluxm Kgwr
FI757GX Gan £ov, Xewr
FCFSTAT Auto Tuner
Fi78YHD P § wikpn
FTT?6R TriBand Xewr
430 Modia
FT29RH 2M H Y 5w
ET#038/11
Much Much More in: Stock

AGTORS
Allance HD-72
Alhance 1.119
Talax GD-45 11
Taley HAM.4
Talx [2x

Ken Pro KRS0O
Kan Fro KRS400
Kan Pro KR550Q

CABLE

Stmniard 8 Cond. Hotor
RGBX 97% Shiald

RG 213

BUTTERNUT

HEay

HFAY

NYE
MB VA

Send SASE for our new & used equipment list.
MON-FRI 9AM - 6PM ¢ SAT 9AM - 3PM




WANTED: ICOM [C-402 432-MHz, SSB/CW ggftabla rig.
Contact AHAL Microwave Book Editor, 203-666-1541, ext.
296 or wrlte to Ha.

WANTED: ALPHA 76PA K4NBN “No Bad News”.

HOUSE HAM-READY: All cable, poles antannas. Beautiful
mountaintop all-brick 4 bedroom, 3 full bath home and
Amateur Radio site on ona landscaped acre, private with
huge inground poal, Located 55 miles fraom Washington,
DC and 80 mlles from Baltimore. Easy commute by Amtrak
or van pools. Extramely energy efficient brick home, full
basement, Radic Room and other extra rovms. Fire alarmn
systam and intercom systern stay, Must sea to fully
appreaclate. Gall or write to receive free written details ot
all features. $250,000. John Murray, Box 290, Jeffarson,
MD 21755, 301-371.7521,

MOVING TO Central Florlda? Beautiful QTH, minutes from
Disney World, 2,700 alr conditioned square fost iovely half
acre wooded Iot prastigious neighborhood. Si:edrnums,
2 batha, flreplace, sophisticated Radio Shack, gams room,
acreened poreh, sun deck, separate matchinn £00 square
foot utility huilding ideal for workshop or Indaw suitae, Fur-
nishings possible, includes 160" Rohn 45G tower, Wilson
5 slement monobanders, 10, 15 and 20 metarts, {nverted
¥ dipoles, 40 & 80 maetors, 17 Satellite Systam. Many other
amenlties. Superiative QTH for retiring Radio Amateur.
$157,000, nagotiable. Intormatlon, pictures, etc. Gall Don,
w4dTK, 3052983118 or write, Gall Book Address.

ATTENTION KENWOOD & lcom Owners: informative
Separaje Newsletterst 6th year! Back Issuas avallable.
Send 38¢ 5.A.5.E. for Free Brochure to Internatianal Radio,
Inc., 364 Kilpatrick Ave,, Port 5t. Lucie, Fl. 33452,
305-335.5545, Mastet/Visa accepied

FOR SALE: 70" Rohn 458G tiltaver tower with 4guys and
winch, $350. Hy-Gain 205BA $220. 1545BA $140. 105BA
s 00. ()3 kV 120 mFd caps $50 ea. Henry 2K amfr §7%

new)., WA4MMO, 3709 Ludgate Dr., Chesapaake, VA
3327, Ph: 604-484.9516 after 5 PM.

QST BACK ISBUES - New shipment for 1924 to date
S.AS.E, for list. New low prices. W32D, 520 Gentennial
Road, Warminstar, PA 18974, 215-675-4530.

NEW EQUIPMENT In Your Future? Before you iry and setl
the oid ?aar think about sending it to us, get the tax break
and fael like a million. Contact WB2JKJ and the Crew at
Jlunior High School 22 on Manhattan’s Lower East Elde
learning Engllsh Thru Amateur Radio,

Bacio Bhack 21620 dual-meter SWR indicator, $10;
Clemens SG-38C solld- slate si nal generatar, ATV
Research Microverter, $20; AN-PRM/10 GDO, '$10; B&W
FC-15 choke, $5; ZA[pha-ﬁelta H-TTransI -Traps, $10 each;
Hamtronics 10 agraa.mp, $5; Heath SA-2500 antanna
tuner, $400; VIC-20 with 18-kbyte e;anslon module,
Kantromcs Hamtext, $150; Videx APSIO parallelfserial
R\: Intarface card, $15%; Dragon 64-kbyte computer with
100 arrow-crestin machlne $15. Pau K Pagel
N1FE, 4 Roberts Rd., Gnileld, &1 DBOBZ, Days:
203-666-1541; evenlngs bafore 8 B.M. Eastern,
203-745-1029.

2.METER HANDHELD: Newer Tempg S-1, ayntheslzed
keypad, chargar $39. Duckle $9. Speakermlkesg Leather
case ol J. DL Naylor, NTXOUS,. 13518 Wastport, Houston,
TX 7707

GULF COAST - Gulfport, MS 3100 clrcular ft. elevated
home daslf;nad as a star, four badroom, 2z bath. This
housa designad by 5, Goff, & colleague of Frank Lloyd
Wright. On Bayou Bernard with boat dock, many other ex-
quisite teatures—ona of a kind in America—featured in
Better Homes ma?azmes ete. Otfered below appraisal of
$260,000, owner financing betow market possible Great
ham location of WECH. Gall Harrlson Realty, 601-436-6962.

SELL HEATH Station: SB303 receiver, 5B401 transmittet,
SBE0Y spkr all $300. SBE&30 console 5§70, 58620 scan $80.
SB220 amplitier $475. Fillers tor SB/HW: Heath 3.75 kHz
$16. Heath 500 Hz $20, Fox-Tango 250 Hz $35. Vlklnﬂ
Matchbox with SWR $80. 10 day roney back gy, WAUKU
Jerry, 803-278-0384 or Callbook,

YAESU FT-ONE like naw, With all tiltars and options plus
service manual. $1185. Charlie, WASHCU, 1-317-324-2279.

LIFETIME SUBSCRIFTIONS: Will transfer mina to your ad-
dress, CQ, $100. Ham Radio, $100. Worldradio, $75.
WAQVLK, Box 874, Kankakee, IL 60901,

PRACTICAL APPLICATIONS MATHEMATICS System an
disk for C-84, WIIl calculate geometric shapes, linear
regression, linear interpolation, and base change. A must
for calculating mechanical aspects of tower and antenna
construction, $29.95, MicroEner %35 _gs!ama P.O. Box
5281, High Point, NG 27262, 919

QRP ARGONAUT 505 wi210 Power Supply, Excellent with
manual. $185, unused since Ten-Tec rehab. Jim,
Ti7-842-2584,

GOLLINS 758 §-3, AM filter installed. New bands plus 17
xtals from 4.4 to 29.8 MHz Excelient condition, $275. Jaz,
KATWI, 203-265-5572 évenings.

WANTED; MICROCRAFT Coda Star or AEA Flald Day code
reader. Bill Hecker, KCRET, 2645 Cantenniat Ct., Alexan-
dria, VA 22311,

2-METER kW Amp excellant $375, 1G-211 all mode $275,
Atlag 215X, Console PS, DI%‘\JIFD 2300, QRP 700 watt amp
aD-10 metars $110, Steve, WASUTO, 405-508-3487,

KENWOOD T8-8308 wiDeluxe Knob, MG-50 microphone,
excellent $600. Talrex TBSES 1 yr old axcellent $250,
N5SBCM, 7113 Gracta, Houston, TX 77076, 713-691.5774.

ATL.AS 210X with type 200 PS goed condition. $285. Jac,
P03-285-8572 evenings, KAWL,

Thres-acre mountaln-top QTH NEAR Hendersonvlile, NG,
Estate of K4AA, 2350 square feet, two-level house,
detached two-car garage shop area, Appralsad $100,000.
Phene 704-B91-4953 or write Batty Higgs, Box 95, Horas
Shoe, NC 28742,

Hours 8:30-5:00 M-F §13-

P.0.Box 12286 Shawnes Misslon KS. 66212

@ National Tower Company (S

=

888-8864

ROHN
25G 107 SEENOR......ev i e
Z8AG model 2 or 3 fop section
EHAG4 model 4 top section ...
450 10° sechon ...
b5l 10" section .
183 thrust bearing .
M200 10° mast, 2%ed ... ..
BX-40 40'self supporing 16 si.It.|
HBX-48 48'self supporting |6 sq lr,l
BX-58 56'self supporting |6 3q.It.
BX-64 B4 'sel! supporting |6 sg.f.] ...
HEX:43 48'self supporting [10 sq it.] ..
HEx-56 56'self supporting [10 sq.ft.} ..
HOBY-40 A('self supporting {18 sq.0t. ... .
HOBX-48 48'sel! supporting [18 sq.ft.] ... $329.00
FK2548 48" 256G foldover [trelgh paid] ...... $850.00
ROHN STEEL TOWER ACCESSOR
%!15 EHS quy wire 3990 !ns 1 Qap’ ... SNB 50
1 EHS wire [GB50 Ibs}-1,000° 3165
WE STOCK A CUMPLETE LINE OF R HN ACCESSUR[ES

Cl(l!SHCﬂlFT ANTENNAS

3 elament triband Deam . $204.00

AT43 7 & 10 minz acd on it for A3 . $69.00
AT T & 10 mhz add on kit for A4, $55.00
A9 19 glement 2 mtr. bocmer ... .. $88.00
A4 4 glement triband heam ., $268.00
AV4 40-10 mtr, vertical .. $88.00
AVS 80-10 mtr. verhical .. 195.00
AAXZB 2 mir. ‘Ringo Ranger $24.00
ARX450B 450 mhz. 'Rings Hanger' $34.00
Ald4d-1 144 mhz. 11 ele VHFIUHF L $44.00
A1 11 element 14E-148 mhz. beam ... §44.00
A147-22 22 slement ‘Power Packer’

A144-10T 10 element 2 mir. ‘Decar’ .., E
A144-207 20 element 2 mir. *Dscar’ | X
2148 14 element 2 mtr. "Boomer’ £74.00
21418 14 element 2 mtr. FM ‘Boomer' $r4.00
2208 17 element FM 'Boamer* .
228FB 28 element 2 mir. 'Boomer’

4248 24 element 'Boomer’ .,

R3 20-15-10 mir, vertical ...,

10-4(D 4 element 10 mir. 'Skywalker' ...
15-4C0 4 element 15 mir, ‘Skywalker'
20:4GC0 4 elamant 14 mhz 'Skywalker™ ...
HYGAIN ANTENNA

vas 2 muter vertical

18AVT/WBS 80-10 mir. trap vertical

THSMK2S & element Thunderbird’

THTDX T element triband beam

TH3IJAS 3 elemsnt triband beam ..

395 Explorer 14 triband beam
5 elemant 10 mtr. 'Long J

155BAS 4 elemsnt 15 mtr. “tong John'
ZB00 40 & B0 mir, frap doublet

204BAS 4 glament 20 meles .. ...

2058AS 4 elamant 20 mtr. ‘Long Jehn'
2145 14 element 2 meter ... ...
715 Discaverer ratary dipole 30740 ...
725 Discoverer 2 ele, 40 mater .., ...
7-35 Converts 7-2 10 3 element beam ...
BNBE farrite balun ..o

HUSTLEH ANTENNAS
40-10 mtr, vertical

5BTV 80-10 mtr. vertical ..
6BTV § hand trap vertical ...
G61448 2 meler vertical ., ..

FM 2 meler magnetic.............

ROTORS

Alliance HO73 {107 sq.fi.]

Alliance U110

CDE-CD44-2 BSsqn

CDE HaM 4 it

CDE TAILTWISTER 120 sq. it

HYGAIN HDR300 [25 sq. t.] .o TP $479.00

ROTOR CABLE

2-18 & §-22| 4080 per foot
2-16 & &-201 4090 per foot .
GSU Min: 8 low loss foam pal

500° roll
RGBS (‘olumb\a supertiex 52(3/100' or

SUPER HET RADAR DETECTORS
RD 55-dash mount raclar deteptor . ... ... $109.95

| §120'00

Bandit 95-remote mounting detector .. . $129.95
FOX VIXEN-supsr het detector ... ... $99.00
FOX VIXEN il-new super het detecior ... $154.90
SUPER FOX REMOTE-super het detectar §184.90
FOX XKRW-remate mount detegtor $104.95
WHISTLER SPECTRUM-super het datactor . $189.90
8EL 861-dash mount detector . 589 90
BEl. 860-dash mount super het . $119.00

$143.00

$159.00

BEL 834-dash munt super het
BEL 837-ramote mount super
* % NEW! WILSON % *
Satellite Dish Antennas
CALL FOR PBICGES
MAXON $26.95

model 498

449 mhz, FM 2-WAY RADIO .
hands free opsratlon, voice acfivated
transmit up to Y2 mile, Batteriers opbional

mode! 498... $34.93
same as 495 excem uses ~AA" nicas bat-
feries and ¢omes with battery charger

uniden Bw;mr. : JL

)

§ channel B Dand public service bands, priority Channel 3

HC20/20-40 ch, 7 band, aircralt..... . ... £249.00

BC210%L-18 ch, pmgrammable ........... $199.00

HC300-7 band,alrerat, programabie. . $319.00

POLARIS" MAH[NE ELECTHONICS

Marne VHF Radios... Now in Stock...

SCANNER ANTENNAS

B50-indaor antenng $12.90

SA175KT-outdoor antenna $17.80

M?Otmnk mount:..... §15.40
$15.90

[

€ %%
HX1000
$199.90

30 channel, § band, hand held. Keyboard program-
mable, search/stan, priasily contral, guid crvsiai.

_z,\)

$199.00

30°chan. & band, search
scan, Ch.1 priority, muitli-
tunction digital display, lock-
out, dual scan speed, ACG/DC

4 I§1d 10 chan fingertip
programming. Permanent
memory, lockaut, & step
swilch. AG anly,

H1050-6 band, 10 channel, prugramable O 1 1. i
H¥650-6 chan., crystal hand heid $88.00
HX?50-6 chan, aircraft, hand held . .. $109.00
HX2000-800 mhz. gmg hand held, “aireraft . ... §359.00
MX4000-6 band, 30 eh., prog. AC/OC | ... §179.00
MX4000-multi band, 20 ch, AG/DC.. . $394.00

. Basen0
| §439.00
. 33600

MX5000-20 ch,25-850 MFz, artra
MX7000-30 band, 20 ch, AG/DG.....
Z10-6 band 10 Eh, programmable. .

£30-30 chan.6 band preprogrammed. . $155.00
Z45-45 ch, 7 band, aircraft......... . $10000
ZB0-60 cft, 8 hand, alrerait . 230,00

$154 00

PRIGRAMABLE SCANNER-no crystals, 10 channels 1o stare
frequencies you choese, G0 pre-programmed ‘hot’ frequencies, touch
keyboard with aucio response, skip, pause and action, Base-mablle
or portable capabifities.

modal BMF0/6D

J.L.L.SCANNER/RADIO

SX400-scanner/radio ... ... $499

Muiti band, programable, synthesized scanner/radio. 20 channels
with 12 block chan. space switches, 28-520 MBz. frequency range,

AM/FM change mode, momentary memary recall, birdie fren seek,

DC or aptional AC power . prorty, muting circuit, dual squeich con-

trol, auto noise iitee/EM 1F filter.

HF mnvsnrsas FIJH S)MOD MEIEO

=100 KHz to 30 MHz..
RF-SL)H 800 MHz to 1.4 GHZ.,
RS5080 - 500 MHZ 10 800 MHZuwureavvvieesrervrrene

COVERS
AIRCRAPT

Sx200-seanner/radio.........ooe i 79 00

Covers airerait, military, B, satelltes, police, fire, delense, zero
navigation, amateur racio plus AM/EM radio on 16 Channels seek
and scan_ digital readout, AG/DC

UPPLIES

200 R,

...$238 0D
$199.00
§169.00

[=t=t=t ==

amp. regulated..........oeenis 24.5

2006 - Macu 4 amp. requlaed 9.5
2020 - Maco, 32 arp. regulated, 2.0
PR4 5- Trip tha 45 amp requl 224 g
RRY - f{e. 7 amp, requidted.. . 535.0
PR1D - Trmp Lite, 1% amp. Teguiata . %30.0




* Novice Class 0&A Test Guide Package 5995

* Technictan Class J&A Test Guide 19.95
* Advanced Glass 0&A Test Guide 1995
¢ Extra Class 08A Test Guide 1995

& 5 wpm Novice US0 Test Preparation Tape  $9.95
* 57 wprn Speed Builder g

* 710 wporn Speed Buitder 995
« 10 wpm Plateau Breaker 1505 9945
* 1312 wpm Speed Builder 995
® 12-15wpm Calls & Numbers Speed Builder 995
+ 13-15 wpm Random Gode Practice 995
* 13 wpm Genesal Class 030 Test Prep Tape 395

* 13-15 wpm S$peed Builder 995
= 15-17 wpm Speed Builder 295
* 17-19 wpm Speed Builder 395
= 30-22 wpm Random Code Practice 285
* 20 wpm Extra Class GSO Test Prep Tape 495

» Test Guides Lipdated to New 85 Questions and
Answers

» Slow Code_Tapes Use 13 wpm Character Speed

» We Ship First Class Mail, Same Day

» Add $3.00 postage & handling for Test Guides:
5% P&H for each tape,

» 100% SATISFACTION OR MONEY BACK

~ IMULTI
TRAP ANTENNAS

m——mwmwumn
Completely assembled & ready to use - Com-
merclal quaity, built 1o last -Lightweight, seal-
ad, weatherproof traps -Automatic band swit-
ching - Low loss end insulators - Handles up to

BAND

2000 watts PEP - For all transmitters,
receivers & transceivers - Tuner usually never
required -Deluxe center insulator, with built in
lightning arrestor, accepts PL-259 coax con-
nector -May be used as inverted V"' - Ex-
cellent for all class amateurs - Instructions in-
cluded - 10 day money back guarantea!
4-Band-40,20,15,10 meters 4553 2 trags

D42 $55.95 PPD

5-Band-80,40.20,15,10 meters §1205292 traBs
#D52 $59.95PPD

SHIPPED POSTPAID! READY TO USE!
80 ft. RG-58U. 52 ohm coax cable, with
PL-258 connector on each end - Add $12.00
to above price,
We accept VISA/MC-Give Card #, Exp. Dats,
Signature

_ SPI-RO DISTRIBUTORS

Room 106, P.0. Box 1538
Hendersonville, NG 28793

Only the genuine has these irademarks

Spider Antenna

WS Patents 4347825, £440895 '
They are your assurance of quality
and performance

Is Factory Pre-Tuning Good?
No— 1t Just Does Not Work!

Every HF wobile installation has its
own characteristics, and the antenna
st be tuned to fit them, Only the
Bpider™ Antenna with its patentfed
funing sleeves can be tailored by the
user to fit his own requirements. If the
antenna is later moved to a different
installation, the Spider™ can aiways be
re-tuned as needed.

Beware of Cheap lmitafions.’

The Most Convenient
Antenna for
Mobile Work
No more stopping to
change coils. Once
the Spider™ Antenna
is tuned for 10, 15,
20 and 40 (or 73)
meters, just switch
your transceiver from <=
band to band—the
antenna will follow &
by itself.

CUSHCRAFT A-3 $175, HD-73 rotator $75. Unused. U-ship.
404-687-4432, KCGVH,

FOR SALE: Azden PC2000 $160. RCA VoltOhmyst $25.
4CX15008 $125. SKA00 socket $50, WEHHN, 415-484-1791.

NARDA 8440 R.F. Power Matar 01-12.5 GHz $95, HP-202
LF Audio Oscillator 1 Hz-100k .5% $45, KBKZT, 2255 Alex-
ander, Los Osa0s, CA 93402,

HEATH HW-32A 20m $SB xcvr and Power Sugply fjust
coggleted) 300; Letayette HA-460 6m xovr $30; Ameco
TX-B2 xmir and VFO $50; All stored 15 years and in ox-
<ellent eondition. Fralght extra. W4PPY, §04-745.3445,

WANTED - ANY old 2-meter squipment for our school -
thls equipment can ba JUNK 1o be used for kids that are
on Probatlon from the Court. I 8. Thompson, 1595, Yurna
5t., Denver, GO B0223.

SELL QRP Statlon: Ten-Tee Cantury/22 50 wstt CW
transceiver with callbrator and kayer, Astron AS-12A
power supply, MFJ-841C antenna funer. FB condx. Flrst
8300 cashiers check. | ship surface. Dr. Martin, AHGN,
98427 Kllihea Way, Alea, HI 86701,

KENWOCD TS9305 wiant Tunar imint condition) 31400
Kenwood PC-1 Phone Patch $50. 10 metar mabil rig $100.
Call Ron Giandy, B06-273-6929 or write 821 Jackson Sirest,
Borger, TX 78007, KBSGU.

MOVING, MUST SELL at a fractlon of the original cost:
Mosley Triband TA33 $125, Goliing KWM2 with Nolse
Blanker, ACIDC Supplles $450, Sams Photofact %3,
Aarotron VHFIFM transceivar $125, Roltator $25, Central
Electronics 100V $195, Hickock Signal and Sweap Gen
360, Tubes $1, Lampkin 1038 $45, ks, Motars, much
mota for hobbyists, technicians, engineers. WZFU!EI. 1008
Laux Place, No. Belimora, NY 11710, 516-785-848786.

FOR SALE: \ICOM 740, Intarnal power supply, marker gan,
keyar, 250 Hz filter, $700, KEVD, 7145514702,

HEATH HW-101 $175, Robot 400 $225. Heath 2K Turer $85.
THSDX $175. KCBPT, 913625-7141.

WANTED: DRAKE MN2700 kilowatt antenna tuner, WE4Y,
403 Juniper, Port Richey, FL 33568,

TUBES FOR SALE: New additions to stockpile, Send
5.A8.E for updated llst, Mark 5. Starin, KB1KJ, 457
Vamay Street, Manchester, NH 03102,

We Have No DealerswOrder Divect

MULTI-BAND ANTENNAS
7131 OWENSMOUTH AVENUE, SUITE 363C
CANDGA PARK, CALIF., #1303
TELEPHONE: (BI8) 341-5450

*NEW KENWOOD TS-94

HIGH PERFORMANCE
8-POLE GRYSTAL FILTERS
From INTERNATIONAL RABIO INC.

T8-9408 S5B 2.1 KHZ MATCGHED SET: Consists ot ong
8.83 MMz 2 1 kHz drop-in 8 pole crystal filler and one
2.1 kHr 455 kHz 8 pale crystal filter {wired 1n). Qur
atched sef will provide an overall system selectivity of
20 #Hz a16 dB and 2.5 kHz at 60 dB. A shape factor of
1.25. The stock 840 S58 fitter is speciiied at 24 kHz or
more at 4B angd 3.6 kHz or less at 60 B A shape
factar of 1.5

T5-940S CW-400HZ MATCHED SET: Drop-in consists
of one 88 MHz 400 Hz B-pole crystal tilter and one
drop-in 455 kHz 400 Hz filter Provide system sefectiv-
ity ©f 400 Hz at & d& and 708 Hz or less ut 60 ¢B A
shape factor of 1.75 or less

PRICES:

S5Bor CSMatched Set ... ..., .., ... $135.00
BothSets SPEGIAL. . .. ............. $261.00
All crystal filtars guaranteed two vears ko original
surchaser.

If you ever need technical assistance, (nternatignal
Radio Inc. otfers a tull service laboratory

ICOMand Kenwood newsletlers 1 year $10.00 LS (512
first class mail) $14 elsswhare, SASE for details,
When ordering pisase specity radip and crystal tiltar
grdered, Please acid $3 for shipping and handling USA,
B air mail. SO0 add $71 75, $10 overseas. Fl. residents
acld 5% sales tax.

WE ACCEPT VISA & MASTERCARD
INTERNATIONAL RADIQ, INC.

SE Village Green Dr., Port 8t Lugie, FL 33452

(305) 335-5545

Hl-VOLTAGﬁECTlFlERﬂ
14,000 VOLTS;' | AMPERE

REFLACES IDEAL FOR 2 KW,
866-972 LINEARS
828 ETC. 2504, SURGE

4 FOR $20.22 POSTPAID

K24W's "SILICON ALLEY"
‘ 'S FRIENDS LLANE WESTEEIn N:I !ISSD

146 nD5&

Custort Mailing Lists on Labels!
Amateur Radio Operator NAMES
Caostom lists compsled to vour specifications

* Gengraphic by ZIP and/for State
+ By License |gsue or Expiration Date
Self stick 1x3 labels
Total List 453,000 Price: $25/Thousand
Buckmaster Publishing

Whitehail
Mineral, VA 23117 US A,

{70'3) 824-5777

KENWOOD TR-2500 hand hetd, MS1, SMC25, $200. AEA
GP-1, $126, Wantad: Kenwood R5890 with CW filter
Possibly TS09D also. WEXC, 84 Ptarmigan Lane, Durango,
0O 81301, J03-247-0088.

SELL MOSLEY TA-33 beam. Excellen? condition, you pay
shipping by truck. $125. WIWRN, 203-423.2285,

VIC 20-8K Sup/Exp., BK Exp,, Rel, Guide, Wico ggystiéﬁ
Commedore paddies, 3 Gamecarts., 15 tapes. $120, KE2L,
22 Gloucester Rd,, Massapequa, NY 11758,

FOR SALE: ICOM 271A, ali-mode, 25 watt transcalver
w/internal ps, mint, $519, Jim, ADSX, 608-829-3075.

T5-5308 FOR SALE, 250/500/2400 Hz filters, $530; AT-230
Antenng Tuner, $130; SP-230 speaker, $30; M
ilcrophone; Packaae, lixe new, $675. Jim Stonaback,
KAAXF, 703-471-2954,

WANTED: FT802DM, Ploass wtita statlnfg candition, price,
ate. NBAFX, 808 Daniel, Ann Arbor, Mi 48103,

WANTED TOQ BUY: used HP Signal Generators and
countaers VLF - Microwave, send lists and prices to John
A. Ayres, 7188 $. Quince St., Englewced, CO 80112,

SCANNER: BEARCAT 220, 7 bands includlg 2 metar FM;
ale=die; many features. $199. J. D. Mavler, 13519 Waestport,
Heouston, TX 77079

HAMSWAP Newslotter - Now taking Free Ads,
Buy/SelifTrade. Plus equipment discoyunts. Must include
phone. 12 [ssues $9. HamSwap, P.O. Hox 420171,
Sacramento, CA 95842,

BUTTERNUT HF&V vartical brand new never out of box,
fvsgsdellvered. S.AS.E, for return of checks, It necessary,

30L1, ROUND, late. mint. $895. WOZR, 1-414-434.2038,

COMPLETE MOBILE Unit-Atlas 210X, ptug-in floor mount.
Hustler antenna, base-spring, mast, all traps 10-80, Swan
MMBX-matchbox-SWR bridge, mike $350. Atlas AH200
power supply $78. W4AHN, 1-704-832.5843,

FOR SALE - YAESIE FT-78, portable, mint status, $345,
Holman, 4424 E, Delta, Masa, AZ 85208,

| GIVE UP my dream of a ' Taxas” Linear, Eve;ythlng $150.
Pick up anly. No shipping. Send for list. WBYRS, 6122 E.
Pierson Hd., Flint, MI 48508, 313.736-9207,

GOLLINS RC supplles, 516E-1 for KWM-2 nagative ground,
sar. #3850, $75; positive ground, ser. #6860, $50. WESJO,
32651947 or 6185434167 evenings.

YAESU FT-101ZD with CW filter, tan and manual. Like new,
%455, WRBTVOO, 502-208-4820,

KENWOOD TR-7400A $175. ICOM [G-228 $175, Both mint
condition with manuais and all accessories. KTGFL, Ph.
{-702-456-9048,

2 METER HT: 8antec ST-144 with drop-in chargar and ex-
tarnal speaker/mic. $160. Robert Bales, 318-251.0043,

CES 500 simpiex autopaich with 1G-2235, 1C-PS3. $285 or
TR-7960 swap. K1LEG, 802-B86-8121.

KENWOOD TS-5208, W, Filter, DG-5, VFO-5208, BP-520,
ﬁ%%r; 444, Will not separate. 3800, | ship, 517-708-1749,

WANTED TEKTRONIX Probe for Tvpe 1808 Sig. Gen. R.
Quinn, 2207 Gypress Dr., White Oak,.PA 15131,

HENAY 2K3 Linear Amplifier, Kenwood 75520, Best of-
far. WASIYG, 312-250-3223,




egular SALE

1C-73 chISW revi/mic...... ... 54900 749%
PS-55 Power supply .vevennennen.. TBA
AT-120 Automatic antenna tuner... TBA

Fi-32 500 Hz CW filter.......
EX-243 Electronic keyer unit....... 50 ﬂl]

1G-730 B-band 200w PEP xcur w/mic 829.00 569%
FL-30 SSB filter {passhand tuning] 59.50

FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filter.... ... 5950
EX-195 Marker unit..... 39.00
EX-202 LDAinterface; 730/2KL/AE 2750
EX-203 150 Hz CW audio filter..... 3900
EX-205 Transverter switching unit  29.00
SM-5 B8-pin electret desk micraphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-5 Mabile mount................ 1

9.50
IC-720A -band xcvr/.1-30 MHz revr1349,00 7994
FL-32 500 Hz CW filter............. 59.50
FL-34 5.2 kHz AM filter .. 49,50
SM-5 B8-pin electret desk mtcruphone 39 a0
MB-5 Mabile mount. . 1550
1C-745 9-band xgvr w/.1- 30 Mhz revr 51399 00 779%

PS-35 internal power supply....... 160.00 144%
EX-241 Marker unit.......... |

EX-242 FMunit.............. 1

EX-243 Electronic keyer unit....... I

FL-45 500 Hz CW filter (IstIF)..... 59.50
£L-54 270 Hz CW filter (Ist1f)..... 471.50
FL-52A 500 Hz CW filter {2nd IF} 96,50 89%
FL-53A 250 Hz CW filter {2nd IF} 9650 89%
FL-44A SSB filter (2nd IF)... 159.00 144%

HM-10 Scanning mobile mlcrophone 39 50

SM-6 Desk microphone .. v 39,00
HM-12 Exira hand mlcruphone ..... 39.50

MB-12 Mabile mount............... 13.50

IC-751 9-hand xcvr/’.l-SU MHz rovr 1389.00 1199

PS-35 Internal power supply....... 160.00 144%
FL-32 500 Hz CW filter {1stIF)..... 59.50
FL-63 250 Hz CW filter {IsttF) ... 4850,
FL-52A 500 Hz CW filter (2nd IF)... 9650 B89%
FL-S3A 250 Hz CW filter (2nd IF)... 96.50 8§%

FL-33 AM filter...
FL-70 2.8 Khz wide SSB fiter
HM-12 Extra hand microphon

SM-6 Desk microphone ,...........
CR-64 High stability reference xtal
RC-10 External frequency controller 3500
MB-18 Mobile mount............... 19.50

O tions: 720/730/745/751 Regular SALE
15 20A external power supply..... 149.00 134%
EX 144 Adaptor for CF-1/PS-15., 6.50

Order Toll Free 1-800-558-0411

ICOM

Options - continued Regular SALE
CF-1 Cooling fan for PS-15......... 45.00

EX-310 Voice synth for 751, R-71A 3395

§P-3 External base station speaker 4950

Speaker/Phone patch - specify radio 139,00 129%

BC-10A Memory back-up...... . B50

EX-2 Relay hox with marker.. . 3400
AT-160 100w B-band automahc anttuner 349.00 314
AT-500 500w 9-band automatic anttuner 449.00 399
AH-1 5-band mobile antenna w/tuner 289.00 259%
P38-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Optional cord, specify 2ord-pin~ 5.50
GC-4 World clock......... (Closeout!) 99.95 79%
HF linear amplifier Regular SALE
1C-2KL w/ps 160-15m solid state amp 1795.00 129%

VHF/UHF base multi-modes Regular SALE

IC-551D 80 Wait 6m transceiver...... 699,00 599%*
EX-106 FM option...cceveenreeinins 125.00 112%
BC-10A Memary back-up........... 850
$M-2 Electret desk microphone .... 39.00

IC-271A 25w 2 FM/SSB/CW xcvr.. 699 00 569

AG-20 Internal preamplifier® ...
1C-271H 100w 2m FM/SSB/CW xevr 899 00 759%
AG-25 Mast mounted preamplifier* 8495
IC-471A 25w 430-450 SSB/CW/FM xcvr 759,00 699%
AG-1 Mast mounted preamplifier®  89.00
ICA71H 75w 430-450 SSB/CW/FM xcvr 1099.00 969%
AG-35 Mast mounted preamplifier® 84.95

For a Limited time!
With the purchase of 1C-271A/H or
IC-471A/H get the matching Preamp®

for just $1.00 extra.
Common accessories for 271A/H and 471A/H

PS-25 Internal power supply for (8)... 99.00 89%
PS-35 Internal power supply for (H) 160.00 144%

PS-15 External power supply ......... 149.60 134%
GF-1 Cooling fan for PS-15............. 45.00
EX-144 Adaptor for PS—15/CF1 6.50
SM-6 Desk microphone .. veennne. 3900
EX-310 Voice sytheslzer .............. 39.95
15-32 Comm3pec encode/decoder....  59.95
UT-15 Encoder/decoder interface... 12.50
UT-158 UT-155 w/TS-32 installed..... 79.95

VHF/UHF mobife multi-modes
1C-290H 25w 2m SSB/FMxcvr, TTPmic 549.00 479%
1C-490A 10w 430-440 SSB/FM/CW xcvr 649.00 579%

VHF/UHE/1.2 GHz FM Regular SALE
I1C-27A Compact 25w 2m FMw/TTPmic 369.00 319%
1C-27H Compact 45w 2mFMw/TTPmic 409.00 358%
(C-37A Compact 25w 220 FM, TTP mic 449,00 299%
1C-47A Compact 25w 440 FM, TTP mic 469.00 419
UT-16/EX-388 Voice synthesizer... 29.95
(C-32008 25w 2m/440 MHz FM xcur 549.00 489%
[C-120 1w 1.2 GHz FM transceiver.... 499.00 £49%
ML-12 10w amplifier............... 339.00 299%
ortable Regular SALE
!C-5 5 3/10w 6m port. SSB/CW xcvr 449,00 39935
BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger.................. 12.50

EX-248 FMunt...........ooevnene 4950
LC-10 Leathercase ................ 34.95
SP-4 Remote speaker .............. 24, 95

Hand-held Transceivers

Detuxe models Regular SALE
IC-02AT for2m ....... 349.00 289"
IG-04AT for 440 MHz 379.00 289%

E Standard models Regular SALE
: e 239.50 1894
26550 199%

& 1C-3AT 220 MHz, TTP 299.95 239%
b 1G-4AT 440 MHz, TTP 299.95 239%

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 800mah/8.4Y Nicad Pak - use BC-35,.. 62.50
BG-35 Drop in desk charger for all batteries 65.00
BC-60 6-position gang charger, all batts SALE 359.95
BC-16U Wall charger for BF7/BPS ............ 10.00
1C-11 Vinyl case........ e 17.95
LC-14 Vinyl case for Dlx using BP-7/8., 17.95
LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 29.50

BP-4 Alkaline battery case........cccovininunins 1250
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-2 Telescoping 2m antenna.......cccovereees 10.00

CA-5 5/8-wave telescoping 2m antenna,. 1895
FA-2 Extra 2m flexible anfenna.. 10.00
CP-1 Cig lighter plug/cord for BP3 of Dix.... 9.50
DC-1 DC operation pak for standard models 17,50
LC-2AT Leather case for standard models..... 34.95
RB-1 Vinyl waterproof radio bag ............... 3000
HH-SS Handheld shoulder strap .. . 1495
HM-9 Speaker microphone ... venrerenens 3850
HS10 Boom microphane/| BEadset. ... ....... 19.50

HS-10SA Vox unit for H5-10 & Deluxe only

HS-10SB PTT unit for HS-10... 19.
ML-1 2m 2.3w in/10w out amplifler ..... -SALE 7995
$8-32#8 Commspec 32-tone encoder.......... 29.95

Shortwave receiver Regular SALE
R-71A 100 kHz-30 Mhz digital receiver $799.00 659%

RG-11 Wireless remote controller... 5995 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF)..... 48.50
FL-444 SSB fitter (2nd IF),.....uves 159.00 144%*
EX-257 FMuntt.............. ... 3800
EX-310 Voice synthesizer 33.95
CR-64 High stability oscillator xtal  56.00

$P-3 External speaker ......cvvuu.. 49.50
CK-70 (EX-299) 12V DC ogption..... 9.95
MB-12 Mobile mount ... 1950

)
MasterCard
e

Order Toll Free - Use your Credit Card!

HOURS ® Mon. thru Fri. 9-5:30; Sat. 9-3
Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

Please use WATS lines for Ordering
use Regular lines for other info and Service dept.

In Wisconsin (oulside Milwaukee Melro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY .2

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (414) 442-4200

AES BRANCH STORES

WIGKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone {216) 585-7388

Ohip WATS 1-800-362-0290

Dutside 1.800-321-3594

Ohia

Quiside
florida

ORLANDO, Fla. 32803
621 Commonwealth Ave,
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267
No [n-State WAES

No Nationwide WATS  Dutside

Nevada

GLEARWATER, Fla. 33575 LAS VEGAS, Nev, 89106

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

1-800-634-6227

Associate Store
CHIGAGO, Hlinois 60630
ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (212) 631-5181

Qutside | g g0 1-5802 |

inois
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ANTENNAS
ANTENNA SYSTEMS

A TIRED OF WIND
DAMAGE ?

Some of the WORLD'S finest.

TB4EC 10, 15, 20 Mtr. $245.00
TBSES 10, 15, 20 Mtr. $359.00
THRSEM 10, 15, 20 Mtr, $495.00
TBBEM 10, 15, 20 Mtr. $595.00

20M326 3 elem. 20 Mtr. $345.00
20MB538 5 eiem. 20 Mtr. $585.00
20MB46 & afarm. 20 Mtr. $995.00
15M532 5 elem, 15 Mir. $485.00
15M845 8 alem. 15 Mtr, $975.00
10M523 5 elem. 10 Mtr. $315.00
10ME36 6 elem. 10 Mtr. $675.00

2MVE814, 2 Mtr. phased $225.00

148 nNs&=

Electronics Supply, Inc.
3621 Fannin 81, « Houston, Texas 77004

STOCK-ITEMS
' CALL

Fawer
Range

Jwatts .

outside Texas

1-800-231-3057

Texas and outside US,

1-713-520-7300

PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
mission.

SMALL: 13/4" X 21/4" X 5/16"
Perfect means of RTTY code ID

PRICE $49.95 Ppd.
+$3.00 for Calif. address.

Full feature repeater IDer with timer
$79.50 Ppd. +$4.77 for Calif. address.

e WARRANTY ————
Returnable for full refund within
ten day trial period., One year for
repair or replacement.

T5-4305 OWNERS: Scan-Luc enhences scanning featurs,
Audio leval or squelch priority, MS & PGS modaes. $18.85
Assambled - Guarantead - Shippedl Contact
MICROCOMM, P.O. Box 1003, Mauldin, $C 28682,

55-YEAR GOLLEGTION tubes (inguire) WSQJT,
915-632.2509,

HEATH SB1044 transceivar with matching SB-GD4
Spesker plus HP-1144A Power Supply. CW filtar. Expart:
fy wired. 30 day guaraniee, $450, immediate UPS ship-
menat. Bob Eiseft, KABAFG, 517 South Lakeshore, Spiflt
Laka, |A 51360, 7123361342,

SELL: IC-76%, RC-10, Instruction and Servica Manuals,
5950, Earl, WOSEY, 303-877-8483.

MOVING SALE: Cleaning out shagk, S.AS.E. list.
WASZEP,

ROSS 3838 New Speclals (July only): It you don't see what
you want, send Call Letters, name & phone # tor personal
price quote. Ovar 6300 ham-ratated itama in stock. [COM
#1C-735 PHONE, 1G-454A $209.50, IC-745 $768.00, IC-Q4AT
$285.90, IC-2T1A $529.00, Kenwood W#TS-040S/wAT
51699.96, TH-21AT $194.80 + Extra PB-21 10¢, TR-0400
£379.90, TH-7950 $356.90, T5-4308 $667.00, TM-211A
$269.90, VFC-240 $139.50, TW-40004, $489, TS-780 $759.590,
‘Yaesu #SP-107 $24.50, FT-757GX $719.90, FT-708R $219.90,
FRG-TI00 $369.90, FRG-5800 $589.90, FC-102 $229.90. All
major lines stocked, L.7.0. Mention ad, Prices cash, FOB
Praston, We close at 2:00 on Saturcays & Mondays. Ross
Dlstrlbuﬁgg Company, 78 South Siate, Praston, |D 83263,
208-852-0830,

TR7, PS7, .3, 1.8, 5.0, NBY, AUX7, FAT, RV, TGIT Mic, Ser-
vica Manual $800. TR5, PS75, .5, NB5, FAT, RVTE, §725,
MN7 $100. Ar%)sy, 225 Power Supply, fliters, etc. $425,
608-441-0884, WB4ZCD,

WANTED TWO items - CA-6 Adapter for Hickok 600-A Tube
Testar or a Tester that will check #3950 tubas. Also need

manual Eldorado %88 Microwave Counter. K4A0Z,
205-822-0585,

PLATE XFMR, UTC S-49 4200/3600/3000 VCT, 300 mA. $50
plus shipping. Some solid stata H.V. diodes and
capacitors, Call 952-3643, v msq or avenings, Phil Mar-
quis, KEHSV,

FOR BALE: Complets Hal Station including the foilnwlr}&:
KB21Q0, CT2200, ARQIDD0, RS2100, and KG12N. All
cables, manuals anc cartons. Mint. $1400, NE3Y,
$08-265-5362.

ROSS 5888 Used Julgosspeclais: {over 2G0 usad items in
stock) Kenwood T5-1 $4689, TH-2400 $169.90, T5-1808
$429. TR-9500 $459, TS-0305 wiAT $1180, Robot B $299,
1200C $1089, Yaasu FT-3010 $339.80, ET-101ZD $459,
FT-6208 $279, ICOM 1C-245 5165, ICSA1DIWFM $579.90,
1G-701 3389.90, If this month’a spacial is not what you ara
looking for send 5.A.8.E. Call Latters, nama & phone ¥
for used list. Over 6,500 new ham ralatad items in stock.
Mantion ad. Prices cash, FOB Preston. Wea slose at 200
on Saturdays & Mondays. Roas Dlstribuﬂggacompany. T8
Sauth State, Praston, ID B3283, 208-852-0830.

WANTED: A DUAL-TRAGE Scope 10 MHz or better, John
Davis, 415 Mountainview Ave., S.1. N.Y. 10314,
T18-698-3680,

FOM SALE: ICOM 1C-745 wiint power supply. Alse hasin-
tarnal keyer, FM unit, and Marker unlt, Parfact condition.
Lisad vary little, S800. C-B4 Hamtext §45, MFJ-1224 $45,
1[4!_\."{1(!:;1 %91\.@ Genusa, WDSEAE, 2108 Park Avenue, Monroa,

DIGITAL AUTOMATIC DISPLAYS, All transceivers. Six k'
digits. 4 wide by 114" by 8" cabinst, Send 31 for Infor-
matlon. Grand Systems, POB 3377, Blaina, WA 98230,
Canadians VE7LB,

DRAKE WANTED: RV-8 or RV-4 sarias ramote VFO, Con-
tact (3. Hawrysko, K2AWA, P.0. Box 584 Horo Hall,
Jamalca, NY 11424,

HYGAIN C;R-ﬂn 30/40 meter add-on kit tor Explorer 14
baam. New, stifl In box, $44. Jay, W4QDC, 7(3-434.7750.

REPLACE AUSTED Antenna Bolts with Stainless Stael,
Small quantities, freg catalug. Elwick, Dept, 552, 230
Woods Lane, Somardale, NJ 08083,

H.W. 101, no p.s, Trade tor Drake R4B or T4XB. E. Foster,
Box 503, Rugsell, NY 13684,

COMMODORE OWNERS: IMCT (Intemational Morse Gode
Trainet) V1.4 for the 84 or unaxpanded VIC. Menu-driven
+ ducumentation + random tests + {1-25 WPM) + ad-
justable pitch + enter characters and hear the Marse
sound. 84 also has the fotlowing: 9 step by step lagsons
+ user-defined tests + straight key simulator, 20 versicn
$9.95, 64 varsion $14.95, Pa. add 6% AC3IL SOFTWARE
P.0. Box 7, New Darry, PA 15871,

FOR SALE: Model ¥32 VW 115 volt Telex Machine In
perfect condition. Pricad at $300. Call Bud Wood,
800-545-2800,

DRAKE L7 2 kW amplifiar, mint, 3800, KBIFF,
3 676-2672.

SELL: ICOM 730, 80-10 mtra transcaiver with ICOM PS15,
20 amp powar supply, DG power cord for moblle use,
mikes, Drake 1000 watt low pass filter, with original

Your call sign programmed at factory,
please be sure to state call sign when
ordering.

Inquire about commercial models,

AUTOCODE
P.Q. Box 7773, Dept. Q
Wastlake Village, CA 91359
{BO5} 497-4620

i is, all excellont. Package $450. NBFOP, Bob,
213-426-1289 after 7 PM PST.

COLLINS 7651, vary fine, $14%; 32541, sxcalient, (with
BF.2) $190, MW-32 [20 mitrs) wips, $55; N7DCS, 3837 SE
40, Portland. GF 97202,

TENTEC ARGOSY with optional tilter, matching power
sug:ply. dask mike, kayer, $495, Yaosu FT-203R, matchin
YOX headaat, car adapter, AEA Hot-Hod whip, $200.
rrint, original awner, will Insure, ¢all N2CJO, 201-862-2618
after & PM EDST,

REPAIR HAM Equipment. FGC #PG-17.7358, 417-882-7478
{(%?B;I‘I AM-S PM Central, not Sundays, Wednesdays.




The only repeaters and controllers
with REAL SPEECH!

No other repeaters or controllers match Create_messageswst by talk]ng. Speak any ph rases or
Mark 4 in capability and features. That's ~ WOrds in any ianguages or dialect and your own voice
why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for

amateur and commercial repeater sites emergency warnings. club news bulletin
around the world. Only Mark 4 gives you g 4 9s, © 8, and DX

Message Masterm real speech ® voice alerts. Greate unique ID and tail messages, and the
readout of received signal strength,  ultimate in a real speech user mailbox -— only with a
deviation, and frequency error ® 4- Mark 4.
channel receiver voting ¢ ciock 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 Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

MACAW DPM-1

SWR & POWER METER

5 9 Add $3.00
95 Shpg. U.S.A.

* 1.8 to 150 Mhz range

« 0-20, 200, 1000 watt scale

* Read SWR & power
simultaneously FA ey 5 10

Model HK-1 HAM-KEY"

$3105 15
Shpg. US A,

* Dual Lever Squeeze Paddle
* Use with any electronic Keyer * Navy Type knob
* Paddies adj. narrow/wide

= e * Heavy non-tip base
i iN STOCK AT YOUR DEALER % o
CCA1P Cable for HK-1 $2.00 OR OADER DIRECT GCC-3P Cable for HK-IM $1.50

Model HK-5A HAM-KEY' | Model HP-8 Ham Headset .-

59 9 Add $2.00 1 9 9 Add $2.00
Shpg. U.B.A, Shpg. U.S.A.

MACAW PRM-1

SWR & PEP WATTMETER
$69% 2an .

c\.%‘i:‘f- Y3 heasaon

* 1.8 to 60 Mhz range
* 0-20, 200, 2000 watt scale
* Head Peak or Average power

%
& POWER METER -4 3wte
CAW

8” X 4" X 514"

~+_Model HK-3\1 HAM-KEY"

$23 05 s
Sheg, U.S.A,

* Deluxe straight key

18
W

* Classic Electronic Keyer * Super slim, light weight
* Squeeze keying W/ dot-dash mem. {1 0z.) headset
* Battery operated * Hi 8ens. W/Samarium Cobalt Magnets

¢ 4’ cord W/2 CKT phone plug

Model RFI-02 RF/Hi-Fi Filters
$14905:25.

¢ Attenuate 2-35 mhz.
* Installs in speaker leads E
* Sat inciudes 2 filters & conn.

Model RFI-01 RF/A.C. Line Filter

1 4 95 Add §2.00
Shpq. L.S.A,
» Attenuate 2-35 mhz.

¢ Rated at 5 amps.
* install in line of TV or Hi-Fi
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n-store draw!ngs each. hour.ﬁ .
, and regtster td in;! 2

g Londonderry Road
-~ Derry, Néw:-Hampshire 0303
}5{603)43 =5371

e New equ]pment avallable for your

A 10158 Metem;}hﬁer
10 Watts ln—iif)w QOut

All Mode Operatian w Preamp
Remote Keying

BI3A—2 Meter H T-Amplifier
2 Wagts In.30 Fam
All Mode Operatign, x Preamnp
wumpnct Size {34 ERTETRR

B108-2 Meter Dual -
Purpose Amplifier_ =
10 Watts Ln—H0:Wadts Oup
2 Watts bn— 30 Watta Dhut

&ll Mode Operations with Rx Preamp

B215—2 Meter Hlekmplf:er
I Watts In—150.5
Designed for H./TERe
All Mode Operation with B Prmmp

2 Warts In—a0 Watis Que
All Mode Operation with Rx Prearop

Bio16—2 Merew Asiplifier
30 Watts In— (60 Watss Qur

C22A—14%4 Meter H:T Amplifier

2 Wates In—18 Warty, Orit

2 W in—23 War

inspection and purchase 7

C211—1'4 Merer Amplifier

1) Warts In—1 m
2 Watts In—d0 Mo Ot~
All Mode Operation with #x Preamp

C3012—1L4 Meter Amphﬁer
30 Watts In—=T120 YMhaes OJ.;t
2 Watts In—40 Whiths Quc-=
All Mode OperatiotWith Rx@ztamp

024-—430-455 MH:
2 Wares ln—H0, )

Araplifier

Cipional *N* Type{einectors—

> Watts I.u—a;i%ﬁttmt.m
All Mode Operation FM,$5B,CW,ATV
Optional "N Type Connectors

[)30!0—430:4'50 MHE-A'mphfter

2t 35 Warss Inpoc

BACKED BY THE INDUSTRY'S ONLY
5 YEAR WARRANTY

See the complete boe of Mirage RE Amplitiers,
Peak Reading Watt/SWR Meters and
avcessories at your Jocal dealer or contact:

MRAIEE

PC. Box 1000
Morgan Hill, CA 95037
(408)779-7363

150 OS5




Qur urigue desig: .
hinidués with High Q Air CapReitirs lor peak efficie
n elements deliver “Monobander™ gain and low
SWR, ta Tnake even barefoot solid state rigs work like = -

kilowatts., .

. The four clement K'T-34A'is expandable 5 the latest -
XA using the available KT-34XA upgrade kif. - =

| Seé the comgy
- at your locald

Moigan Hill, CA 95037

ORA G D l'o-, H RED B :'
MAIL THIS COUPON TO:

DICK SMITH ELECTRONICS, inc.
P.O. BOX 2249 REDWOOD CITY CA 94063
PHONE: (445) 368 1066

SEEENESRNEEEENNEEEEEEREN

STATE ....... T . T



HI-Q BALUN

For dipoles, vagis, inverted
zee$ and doublats
Aeplaces center ingulatar
Puts pawer in antenna
Broadbanded 3-40 MHz.
Small, lightwaight and
weatherproct

1:1 Impedance 1atio

For tull leqal powar and more
Heips aliminate TV!

With SO 239 connector
Built-in DS ground helps
protect against lightning

.

e a s

Only $14.95 e
THE ALL-BANDER DIPOLE
el el <

HI-) ANTENNA CENTER INSULATOR
%m% Small, rugged, light-
. ang more
With SC 239 gonnedtor .

weight, weatherproot
% $6.95
D QUTPUT

Completely factory 2ssembled ready to use
Heavy 14 (7/22) gauge stranded copper antenna
wire o survive those severe storms

Canter fed with 100 feet of low loss PVC covered
450 ohm balanced transmission jine

Includes center insulatar with an eye hook far
center support

Includes custom meoided insulators molded of top
quaiity material with bigh dlelectric qualities and
exzelient weatherability

Complete installation instructions Included
Cnarall length 135 teet, lass when eractad as an
invertad vee or slaper

Handles 2 kw FEP & covers 160 through 10 metars
May be krimmed to tt small sity lots

Only $29.95

DIPOLES

[

.

.8

MODEL BANDS LENGTR PAICE
Dipoles

TS 1300 $219%
40 4015 66 :
D 23 33 374
D15 i5 2
v 1 18
Shortened dipoles
sD-B0 BOS a0
S0-40 0 45
Parallel dipoles
PD-B01Q 30,40.20,1018 1300 43.95
PD-4010 40,26, 10115 BE' RIE ]
PR-A040 80 40115 130 35,95
PD-4020 4020015 [+ 3398
Dlgola shaorteners — only, same as Included in $D models
$80 BOIS $13.950pr.
40 12.95%pr,

All antennas ara complete with a HI-Q Balun, No. 14 antenna
«aire, insulators, 100" nylon antennd support rops (S0 madsla
only 807, rated for lull lsgal pewar, Antennas may be used as
an inverted V. and may aiso be ised by MARS or SWis,

Antenna accessories — availabla with antenna crder;
LR

Nylon guy rope, 459 Ib, tast, 100 feet <]
iolded Dogbane Type antanna Insulators 1.0y,

B0O-239 esau connectors 55

No. 14 1122 Strandad hard drawn coppar aptenna wire  Ofify,

ALL PHIC:ESJ\HE UPS PAID CONTINENTAL USA
Avaifabld & vau fAvorle aosier or Groar Aol trom:
Van Gorden Engineering
P.0. Box 21305 » South Euclid, Ohio 44121

Dealer Inquirias inviled

THIS MONTHS GOODRIE FROM THE
CANDY STCRE - ICOM 1C-735
UNDER $750.00 LTO

OVER 6500 HAM RELATED ITEMS N STOCK
Send SASE, Cail Ietlig?r. ?ame & phone i tor NEW
ist.
ROSS DISTRIBUTING COMPANY
78 South State Stract, Preston, Idaho 83263
Telaphone {208) B52-0830 We Closa aH2:00 on MON, & SAT.

The TRIPOLEw crvers the 18046 m
bands, including new bands, with-
| aut retunlng, No taps, no lraps,
no colls, built-in balun. A bast
chaice lfor an all-around amataur
aritanna, Guarantead. Kit TBOK
$74.95; Agsembled THO-A $84.95.
Prices postpaid cash. TX ros.
danis add 5% sales tax.

UNIVERSAL RADIO CO. Mot

MasterCard
Dept. U1 P, Box 4041 Bl Pago, Texen 79826 (913 5021910

permanently retained.

R%232 intertace

gy E SIS Ore,

* GENERAL COVERAGE, 10 kHz 0 30 MHz, He-
ceve 1.6 to 30 MHz transmut.

* POWER OUTPUT: 200 walts CW/PEP putput,

» FCL typa acceptad, military, manne.

* Fren stahifity, £ 10 Hz, crystal oven,

* A-RB-C TLINING. Instantaneous frequency and band
pre-set by lever wheels. Fraquency and memores

* 556 TALK POWER LINEQUALED: processed
through both crystal titter at 40 MHz and wo
mechanical filters at 455 kHz.

« BUILT-IN, AC/DC, speaker, AF ciipping, Pre-1F
adjustable noise blanker, syathesized passband
tuning, IF Notch filter. seven digit readout, Fasy
service using transistor and IC sockets

* QISK CW- Fast break even crossband, vacuum relay

* COMPUTER CONTROLLED: Ramotely by

* PAICE $9950, Fhone Don Payvhe K410 for
brochure . . . if you want the finest.

Farsonal Phone — {615} 384-2224
E.0. Box 100
Springfield, Tenn. 37172

“When Avsilable

-»:GU“DHEASONS'

SEE PAGE 141

152 O&5T=

TAADE-IN'S WANTED on new latest model Amarican
made Ten-Tec 561 Carsalr II. Also taking trade-ins an new
modael Ten-Tec 425 Titan Linear Amplifier. [f you have
¢loan American or imparted Amateur gear with manuals
to trade, write BIl Slep for quick quote. it will be the bast
deal you ever made, Step Electronics Gompany, Highway
441, Ottp, NG 28763,

KENWOO0D T8-620, VFQ-520, SPZ30 very good condition
$525. WBZHYO, RD1, Andaver, NJ 07821, 201-452.5054,

TENTEGC: Qmnl-D, 548 and 5488, Cantury 21, Modal 570,
Macaw DPM-1 SWR, MFJ300 Econra Tuner, Argosy 525D,
544 Triton, HWIE, HGE10, Nye Viking 2000W tow pase titer,
¥Z:2 Bencher Audio Filter, Tan Tec Powar Supplies,
Models 225, 262G, 252M, 252MO, Atlas 210X, Best otfer
on gach, Call 212-405-4001, 201-828-1298, Bob, WE2DHK,

HREVAIL STORE being liquidated by mall austion. Parts,
tools, test equipment, ham supplies. S.A.5.E. to ES|, Box
328, Mesa, AL B5201.

MADISON USED Guaranteed: Kanwgod TSS30SIAT $1000;
TSB30S LA00; TSRADSCW $4495; TSH208 $429; TSS0SE
$469; TS5208 $529; TS520 $395; REZA/CW $455. Colling
518-1 (Rockwelly 8800; 328-1/AC, cloan $205; 7553 $295;
32S3/AC $395; 30L1 $450; 312B4 $125; MM1 $25: MM281
$40; Alpha 70V $1800. Gall HF Items tiot listed, Prices FOB
Houstaon, guaranteed S0 days, full trade six months new;
sales price refunded if not satisfied. Madlson Electronics,
new address 3621 Fannin Street, Houston, TX 77004,
1-800-231-3057 (US) 1-713-520-7300, old 1-713-656-0288.

DRAKE R-AC, T-4XC, AG-4, $485; HW-12 {80M transcelver)
540; winged 3293, 755-38, 312B-3, 516F.2, 3580; all
postpald. Wanted: 6M, 10M baams. Paul Husby, WgUC,
1697-C Fulham, Lauderdale, MN 55113, &12-842.1559,

INTEGRATED CIRCUITS Data Books For Sale. Business
size S.AS.E. tmﬂe&efor leng list. Frazlar, Box 972,
Windermere, FL 32786.

UHF-COMPENDIUM, Volume 1, by Karl Weiner, DJSHO,
413 pages Gernman/European knowhow, $20 p.p., Gerd
Behrick, WBBIFM, 4741 Harlou, Dayton, OH 45432,

SELL: DRAKE A7 recelver. NB7A, 1.5 & 4,0 kHz filters,
AUX-T board. Programmaed for Ham and SWL bands, Just
cumgg}gsl% tuned by Drake, $525. Paul, WBHSU,

218-

ULTRA PERFORMANCE '830S T/A. Absolutely mint 3
menths new $1000 in extras AM-FM 2,1 Side Band Filter,
16 memories 10 Hz readout, Have receipts-manuals-Shure
444 mike cost $2785 sacrifice $1400 M,O, or Check FOB
WEMRE Don 818-344-8309.

MADISON-REPAIR. @0-day guarantes. We can fix
1960-1980's gear with schematic. Five tachs; Lots test
ear. Madison Electronica, new address 3621 Fannin
treet, Houston, TX 77004, 1-713-520-7300. OId
1-713-858-0268. Mastercard/VISAICOD.

HY-GAIN ANTENNA rotor, Mint condition. Half price,
WBAAH, 618-843-2053.

SIGNALIONE CX-11A, late series, Immaculate. uaad littis,
astate settlemant. 150 watt output $3000. 200 watt output
$3300. Will trade. Don Payne, K41D, 615-384.2224.

COCO SOFTWARE by datal OG)1 Cormnpretensive logbook
program DXGCAW,

AS Database - CoCo Morse wiinterface
= Digk Utllitles. Write or call tor free catalog. datalOG Sot-
ware, WA4FNG, P.O. Box 10531, Jacksonville, FL 32247,
Ph, 9043968572,

SELL COLLINS DL-1 dry dummy load $45. Drake DC-3 D.C.
powesr supply $30, Yomax SP-3 spaed processar and p.s,
350, Drake C-1 console $15. Heavy dutg‘a ga Rotary In-
ductor 160-10 835, 75A4 800 Hz tilter $75. Robot 70 X
Blow Scan excellent $120. New 12" % 12" « & cablnat
£25, Twe meter .M. Kenwood TR2200 345, Gall WA1TOQ,
Guy 8. Quartarane, 14 Cadar Way, Stonaham, MA 02130,

FREE SHIPPING, Continental USA, Minl-Quad's $139.95,
Buttemut HFEV's and HF2V's $108.50, Nye MB-V-A’s $488,
Dipole Packages, Other Specials, Stamp Ffor fiver, Don,
Hart Eastam Gommunications, 1444 Dadington, Derby, NY
14047, 7189474840,

YAESU FT101EX wioptions & YC-601 Digltal Display Unit
& manuals for sale. Asking $400. KIACH, Rich, tal.
215-BA5-B55T.

COLLINS WING 3253 with 516F2 $325. 312B4 $125, All
mint. Bill, AABS, 208-732.7183,

WANTED: RADIO theory audio cassette tapes. NA&X, 5384
S.W. 83 St., Miami, FL 33143,

Jobs lor Hams

ENGINEERING, TECHNICAL and PROFESSIOMALS
nesciad In Maine. Maine Protessional Engineering Group,
1 Lang Foint Road, Baelgrade Lakes, Maine 04918,

ELECTRONIC TECHNICIAN: Frato Type waork, ability to
raad schamatics & construct working models. Familiarity
with all eermmon Instruments & microwave test aquipment
{3 espacially helpful.

ELECTRONIC TECHMICIAN/PRODMICTION: Good
daxtarity raquired, If you know the fundamentais wa will
teach you the rest. _ _

B&H Elactronics is locatad 40 miles north of N.Y.C,
Full benetits. Please send your rgsume & all pertinent
refarences in full confidence o, B&H Electronics Co., P.O,
Box 490, Chester, NY 10918,

OPERATOR WANTED part-time for Marine Coast Station
In New Haven. Exp desirable but willing to train. 1’aIsRNraph
licensa preferzed, 20 + WPM desirable. Haply: WKM/Waest
Havan, 203-937-5074.

HADIO OFFICER - FCG and USCG licenses, and é-month
andorsement required for sea-golng employment.
Excetlent money and fringes tor tachnically quallfied per-
son. Send resume and coples of licanses to: Box Q% 2413,
£10 Sevenih Ave., New York, NY 10019,




f¢, Crystal

ST Filters

CW/SSB/AM For mosi
KENWOOD - YAESU - HEATHKIT

Also DRAKE R-4C/7 Line, COLLINS 758-3B/C,
and ICOM (FL44A Type)

GO FOXTANGO — TO BE SURE!

FOX-TANGO Gorp.
P.O. Box 15944, Dept. T
W. Paim Beach, FL 33416
Telephone: (305) 883-8587

the

80O

d
neighbor.

The American Red Cross

sdueitlélng cantrlbulad Tgr the pubiic good

CALL
TOLL FREE

1-800-238-6168

(In Tennessee, call 901-683-9125)
For The Deal You Want—On The Brands You Know!

Authorized dealer for:
KENWOOD,

HUSTLER, MIRAGE, MFJ, AEA,
B&W, ASTRON, CUSHCRAFT, LARSEN,

HI-GAIN & MORE! Also many fine used rigs,

too! CALL FOR DETAILS.

ICOM, DRAKE, TEN-TEC,

WE TRADE!

Call & Ask For
* MARSHALL-KU40
* BILL - WATNP
HOURS: Men.-Fri. 9to 5
Sat. - 9 to noon
(central time)

pMEMPHIS AMATEUR ELEGTRONICS, ING.

1465 Wells Station Rd., Mermphis, TN 38108

ATV VHF UHF KITS
For 2m, 70cm, 23cm
High Quality Units from Wood &
Douglas, England.Converters, Recsivers,
Transmitters, Amplifiers

Write for Catalogue

TACTICAL ELECTRONICS CORPORATION
P.O, Box 1743
Melbourne, Florida 32802

WIREMAN
1-800-433-WIRE

FOR ALL AMATEUR WIRE & CABLE
Belden & Etquivalent
618-924-4581 {Mich & Ragchew)

CERTIFIED COMMUNICATIONS
4138 SOUTH FERHAIS. FREMONT MICHIGAN 49412

LOWEST PRICES!

FAST SERVICE « HIGHEST QUALITY

CABLE AND WIHE

RG-213 MiL. SPEC., 97% SHIELD ... ... .,.... 8.50/ft.
RG-214 MIL. SPEC.,, DBL, SILVEH SHIELD . $1 50/t
RG-217 MIL. SPEC., DBL. SHIELD ............. BOG/f.

RG-174 MIL. SPEC,, 97% SHIELD. ... ..o 1qe/f.

RG-8X {MINI 8} FOAM, 95% SHIELD . 12,564t
RG-8U FOAM, 85% SHIELD ©vvoveennenninns 24 5¢/4t,
RG-5847U MIL, SPEC., 9% SHIELD . ........ 11.5¢/6,
RG-11A/UMIL. SPEC., 87% SHIELD , .,........ 270/,
RG-59U MIL. SPEC,, 97% SHIELD .. .00vrvin. 11.5¢:4.
RU-58 FOAM, TV TYPE, 100% SHIELD ... .. . .56/
300 OHM KW TWIN LEAD 1sm

450 OHM HD LADDER LINE POLY NG, .. 0

450 QHM HD LADDER LINE, BARE, 100t ROLL 313 00
4 CONDUCTOR ROTOR CABLE
& CONPUCTOR ROTOR CABLE .............. Wﬂ
SCONDUCTORROTOR CABLE (2418/66.22) ., 16.5¢/ft.
BCONRUCTORROTORCABLEHD (2#16/641 B} 46t
14 GA STRANDED COPPERWELD, 70 ft. ROLL.. $5.50

14 GA STRANDED COPPERWELD, 140 tt, ROLL. §10,00
14 GA HD STRANDED COPPER ... ..c..coues 21

12 GA HD SQLID COPPERWELD ..

14 GA HD SOLID COPPERWELD ..
18 GA HD SOLID COPPEAWELD
B GA SOLID ALUMINUM GROUNDING WIRE. Bg/it,”
* SOLD IN CONTINUIOUS LENGTHS TO 5000 FT. IN
50 FT. MULTIPLES ONLY

ANTENNA GOODIES

ALPHA DELTA PRODUCTS AT DISCQUNT PRICES
AMPHENOL PL=259 ... .o iiciusinas .. 89¢/08,
AMPHENOL UG-21D/UNTYPE .. ..c.uvvnnnns. $2.95
GCERAMIC DOGBONE INSULATCRS ......... T48/88.
COAXSEAL ROLL vv v i iciiecnns $1.85
VAN GORDEN HI-Q1 11 BALUN . ... .0 00 $10.95
VAN GORDEN HMI-Q CENTER INSULATGR ..... $5.95
W2AU 1:10rd:1BALUN ...vovsviisiiann,s $15.50
W2AU TRAPS 10/15/20/30/40 . X

W2AU ENDstdator ... ..o viivriranaanirnnas $1 50
BAW 375 0r 376 COAXSWITCH .............. $22

B3W 593/505 COAX SWITGH .......... $24.00/$28, 00
DAIWA CS201/CH401 SWITCH . ........ $20.00/$62.95

LA CUE inc.

132 Village Street
Johnstown, PA 15202

ANTENNAS * ROTORS = TOWERS
ALLIANCE UN10/HD73 Rotors.......... $45. 95/$98 00
AVANTI MM 151.3G ON GLASS 2M ANT ......
AVANT! HMA450,5G ON GLASSmhz ........ $ 2 UD
BUTTERNUT HF2V 40 & 80 Mtr Vertical i 5103.95
BUTERNUT HF§V 6 BAND Vertical ........,. §11
TBR1605/AMK-1ASTRI ........ $47.50/%41 95/529 95
BUTTERNUT 2MCV/2MCV-6........... 536.75/$42.75
BUTTERNUT HF38 Compect Tri-Band Beam $165,95

BONUS-FREESHIPPING ONEBIUTTERNUT HF ANTENNAS
ANDBUTTERNUTACCESSORIES PURCHASED WITH
AN HF ANTENNA (Cont. USA Only, 5
B & WAC3,5-30 ALL BAND FOLDED DIPOLE. .$129.50
CUSHCRAFT A3/A4 | $203.85/$263.95
GLSHCRAFT R3 VEHT[CAL 3
OTHER CUSHCRAFT ,.....
HY-GAIN CD-4511 ROTOR.

HY-GAIN HAM IV/T2X RGTORS 5/§264./95
HY-GAIN THSMKRS/THTEXS .. . $380,95/8445.95
HY-GAIN EX-14/QKT10 ...oiieos. $303.55/580.95

LARSEN | M-150-MM 2mtr MAG MT ANT ..., $37.95
MINI PRODUCTS HQ-1 MINI QUAD ......... $138.95
MOSLEY TA-33JR/TA33 ...l ool $173.95,$235.95
MOSLEY CL-33/CL-36 .............. $280,95/$360.95
MOSLEY PRO-37 .. 0o vaasc i iinesriivarinnes $460,95
VAN GORDEN GSRY MULTI-BANDER .,
VAN GORDEN ALL BANDEA...........
VAN GORDEN SD-40 DIPOLEKIT......
VAN GORDEN SD-80 DIPQLE KIT, ... .,
VAN GORDEN PD 40-20 DHPQLE KIT ..,
VAN GORDEN PD 80-10 DIPOLE KIT . .
VAN GORDEN PD 80-40 DIPOLEKIT ......... §25.95
UNIVERSAL ALUMINUM TOWERS DISCOUNT PRICES

HY-GAIN TOWERS « SHIPPED FREEI
HG-37T68/HGH2SS . .....00viiinnn $71%,00/$1030 00
HG-64-HD/HG7OHD ... iauveviae §1810.00/§2575.00

NOW STOCKING PHILLYSTRAN GUY CABLE!
HPTG 2100 {21008 RATING) ...o..ocoiiian 27¢04,
HPTG 4000 {40004BATING) .......... 4741
9901 CABLEEND , \ v vviaavesiiin s SD/ea.
SOCKETFAST POTTING COMPOUND ....... $14.50

NEW PRODUCT - Our own 2 alamant 160.75/80, 40 Meter Sloper Antenna., . only $34.85 ppd.
SHIPPING CHARGES ADDITIONAL EXCEPT AS NOTED CALLTOLL FREE - ORDERS ONLY PLEASE!

e

Hours Manday - Friday, B:30 - § 00, Saturday 830 - 400 « Please send stamp for tlyar « We Expart)

RSTA/RBIZA ..o i $48,65/868 30
AS20A/AS20M .. $87.00/$103.00
AS35A/AS35M ., . $131.00/$148.75
ASS0A/RSSOM $189,00/5209.00
CORSAIRIE....... ey CALL
5250 ARGOSYII $515.00
CENTURY 22.., £345.95
2310 MODELB . ...y $410.00
228 1TKW ANTENNA TUNER. . ..... $248.00
4229 1KW ANTENNA TUNER KIT.. . $178.00
9410/949C ANTENNA TUNERS oo $87.50/8127.50

401/407 KEYERS |, .- $43.95/558.845

MANY OTHER MFJ PRODUCTS IN STOCK

MBSA TUNER ...ovvvvni i i inaiiananans
MB4-2ATUNER ... ......ovcvivinvnnnnns

EKWLDWPASQFIL?ER“................:1‘
MERITRON

AL-80 LINEAR
AL-80 LINEAR...

AL-1200 LINEAR X

ATR=15 1800W TUNER .. ......... 0t e $£24B.05
ATR-T0 1000W TUNER .. .. ohvviiviiiiannnens $238.85
ALAVATAIB PACKAGE . ... veeririiiinnnsee $308.95
ALIS/ATRIDPACKAGE .. o iiin e $545.95
ASC-8 REMOTE COAX SWITCH ...........s $110.95

AMP SUPPLY CO.

LAIDDOA/LATIDOONT v vvvivivnareens $365.95/5465.95
LEKSQOZA/LKE00ZB ... vt $936.95/$1130.95
DAIWA CN520/620/830 .,.... $57.97/$105. 95!5138 95
ALPHA DELTA MACC 4pos/Bpos ....... $53.95/$71.50

BENCHER PADDLES BLACK/CHROME. . 537.50/447.50
SHURE 4440 Dual IMP DESK MIC $51.95
HEIL SQUND PRODUCTS .
PALCMAR ENGINEERS PRODUCTS .. ... IN STQOK

ASTRON POWER SUPPLIES

NYE VIKING

. INSTOCK

800-637-3300
INFORMATION AND FA ORDERS CALL!
814-536-5500
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@ Learn the truth about your
antenna,

@ Find its resonant frequency.

@ Adjust it to your operat-
ing frequency quickly and
easily.

If there is one place in your station where
you cannot risk ungertain results it is in
your antenna.

The Palomar Enginears R-X Nolse Bridge
tells you if your antenna is resonant or
not and, it it is not, whether it is 100 long
or too short. All this in one measurement
reading. And it works just as well with
ham-band-only receivers as with general
coverage equipment because it gives
perfect null readings even when the
antenna is not rasonant. It gives
resistance and reactance readings on
dipoles, inverted Vees, ruads, beams,
multiband frap dipoles and verticals. No
sfation is complete without this up-to-
date instrument.

Why work in the dark? Your SWR meter
or your resistance noise bridge tells only
halt the story, Get the instrument that
really works, the Falomar Engineers K-X
Noise Bridge. lse it to check vyour
antennas from 1 to 100 MHz, And use it
In your shack to adjust resonant frequen-
cies of both series and parallel tuned cir-
cuits. Works better than a dip meter and
costs a lot less,

The price iz $59.95 in the U.5. and
Canada, Add $4.00 shipping/handling.
California residents add sales tax.

2

Send for FREE catalog describing the
R-X Noise Bridge and our complete
line of SWR Meters, Preamplifiers,
Toroids, Baluns, Tuners, VLF Conver-
ters, Loop Antennas and Keyears.

154 DS
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hijgain|
CRANKUP SALE!

All Models Shipped
Factory Direct—
Freight Paid*!

Check these {eatures:
& All steel construction
& Hot dip gaivanized after
fabrication
* Complete with base andg
rator plate
® Totally seif-supporting -~
o guys needed

LI T T

3Tl

Sale
Modsl Height Lomd Price
HGI7TSS 970t Dagfr $7‘49|
HGS2SS  S2ft 9sq e, $1099)
HGSAHD 5S40t 16sq. 1t B1699
HGIOHD 701t 16 sq It $2650

Masis —Thrust Bearings—
Gthar Aceessaries Available
--Call! Prices Shown Are

p - Your Total Delivered Price

\‘—/ﬁ In Continental 11.5.4.1

ROHN
Self Supporting Towers
On SALE!

FREIGHT PREPAID

* All Steel Construction—
Rugged

* Galvanized Finish—Long Lifg

« Totally Free Standing—Na
Guy Wires

* America's Bast Tower Buy—
Gompare Save §

» Complete With Base and
Rotar Plate

* (n Stock Now—Fast

Delivery
Ant. Daliverad
Model l Haight | Load* [ Weight [ Price*
HEX4D | d0#t [10sgft] 164 5349
HBX43 | 48# [10sgft] 303 5229
HEXS6 | 564 [10sgh| 385 5499
HOBX4Q | 40 |18sqRt | 231 3399
HOBXAB | 4811 Q1BsqRt | 363 $489

*Your Total Daliversd Prica Anywhern in Conti-
nental 48 States. Anlanna Eoad Basad on 78 MPH
Wind.

ings to you!

Check these featuras:
* All stec] construction

tabrication
rator piate

guys nesded

Modgt 'Height Up Down Wind Load  List
W36 601 2051t 9.0sqlt
WTS1  S1.0R
LM354 5501t
LMa70D TO.0
(Motorizec)

bxgs  BEOIN
(Motorized)

Thess rugged crankup tow-
ars now avallable from Tezas
Towars! All models avallable
Cn Sale for tramendous sav-

To save on freightcosts, all

towers are shipped directly
trom the Tri-Ex factory to you!

* Hot dip galvanized after

* Complete with base and

* Totally self-supporting—no

8694 5579
20510 9.0s8qft $1154 5893
Z1.01t 18 sqit $2010 $159
eenft 16 sqlt $4195 $319

23.0ft 25 sqft $rzon Cal

Sale

" BUTTERNUT

/ ELECTRONICS CO.

HF6Y $129 Delivered {Cont. USA)|

» Full Legal Power 8010 Meters

» Optional Stub Tuned Radial Kit
Model STR 1I $29

* Optional Roof Mounting Kit
Model RMK H $4¢ {includes STRIY)

» Optional 160 Meter Resonator Kit
Madei TBR 160HD $49

New 80/40 Meter

Vertical Antenna

HF2V $129 Delivered
(Continental USA)

* Optional 160 Meter Resonator
Kit Model TBR 1605 $49

Detivery Anywhere In The Continental
USA At No Additional Cast, (Free Ship-
ping On Butternut Accessofies Also
When Purchased With Antenna,)

RG-21311

§.28/11 8279710001t
UptoB0dttvia UPS

* RG-213/U-=95% Bare Copper Shield

= Mil-Spec Non-centaminating Jacket for longer
lIfe than RGB cables.

» Dur RG-213/1) uses virgin materials,

o,
vl

CUSHCRAFT

MULTI-BAND HF ANTENNAS
A3 3-el Tribander = $219 A4 4-8i Tribander, , , $28%
R3 20715/10mir Vort$279  A743/4744 S0mir Kit_$75

HF MONC-BAND ANTENNAS

FMIN[-PRODUCTS HQ-1
LISY §182.50 SALE $159

UNR-ROHN GUYED TOWERS

10 ft Stack Sections

20G $39.50
256 $49.50

456 $112.50
556G $134.50

Div. of Texas RF Distributors Inc.
1108 Summit Ave., Suite 4 * Plano, Texas 75074

{Prices & Availability Sublect To Change Without Notice}

‘ - 10-300 595 104400, ... 108 N i 3 All 206, 256, 456 and 55G Accessaries
| Wing Span - 11 ft Wind Area - 1.5 sq 1t ! 1
* Guarantead Highest Qualliy! 15300 $119 15400, 8129 g sp & In Stock at Discount Prices - CALL!
20-350 $189  20-40D go75] Boom- 54 In. long 1200W PE.P. Input
BR-8X 40-200 $288 D40 B 514'9 Foldover Madal Helght Ant Load®  Prics
f - Bismi $.10/77 $170/1000 It ALPHA DELTA COMMUNICATIONS TOWSMS  kposas  apfi 15.4sqht 5899
YHF/UHF BEAMS Transl-Trap  Surge Protactars—In smck Now' FK2B58 586  13.3sqft  $949
* RGBX—05% Bare Copper Shield « Low Loss As-n . 579 BT 8169 | Model LT 200w UKF Type. $18 FK2568 S8R 11.7sqlt  $999
® Nan-contaminating vinyl Jackal  Foam Diglectrid] g;;s P 3;;: 3 55 Modal HT 2KW IHF Type. $28 FK4S44  44H 34 BsqRt §$1199
Coaxial Gable Loss Characteristics (DB/100 Ry e B O ST & 79| AT 200W Deluxe UHF Type, $29 FR4554  S4ft 29.1sqft $1299
Gabla Typs Impad, 10MHZ 30MHZ 150MHz450MHz DSCAR/TWIST ANTENNAS RT/N 200W Delsxe N Type. $32 EK45B4 B4Rt 2B 4sqft $1399
RG-213/0 50 B 8 23 5.2 A144-10T L% 57 ATM20T 5 75 4 HV 260 Deluxa UKF Type. $32 .
RGEX 52 & 12 15 58 Phpediel TS Es MBTR. .. 5 5a § HU/N 26W Deluxe N Type, 335 256G Foidover Double Guy Kff. R 4 L]
RGS8/U 52 14 19 BO 125 SATME P "% g 45G Foldover Double Guy Kit. .. .., 5248
WOAUm 50 .3 % 12 22
W Rl 50 2 4 8 1§ :}1‘:;[‘:“!; m ANTENSNA; a7 5 458N “above antenna loads for 70 MPH winds
%oHeliam S0 1 2 5 E 214F8 §79  onefm 8218 ﬂg:ﬂ;ﬁ{,ﬁg Z:Sn] ?g::gc? ;?;{x' o 'mg and Guys al Hinge & Apex,
Ad49-6 %029 ARXZR $ 39| s0m-1 40-mts Botatable Dipo: '
HARDLINE/ HELIAXT® dmg 2 S0t BT : 2;9 TOWER/GUY HARDWARE
- Lowest Loss HY-BAIN 40m-3 3-el 40-mtr Heam. . .. B 348 "EHS Guywire (3990 Ib rating). . ALY
tor VHF/UHFT | Discoverer 2-of A0-mtr Boam. .. -.8339.00  laom.g4-gla0-mirBeam. . ... .....4s49| 144 7EHS Guywire (5000 Ib rallngl. . RN
= Discoveror 3-# Convorsion KIt. . ... . $219.00  § zoo 13 BA 19-0] 2-mir Beam o srgf 5/32" 7% 7 Alrcratt Cabla (2700 b rating). ... 3.15/1t
1o Alum w/paly Jacket § 7644 EXPLORER-14 SUPER SPECIAL. . .. . .$329.00 | s 1340 14+l 2omtr Salelile Antenna "sag] /16 “CCM Catie Clamp (3/ 36 " ar 5/32 * Cable) ., 5,45
% * DF4-50 Andrew Hellax ™ 1,69/ LK710 30,40 mir Adc-On-Ki 385 b om-160BY NEW- 16761 2mir Beam, ... ... ... sog] 1#4°CGM Gable Clama (1/4° Cabie)....... ... 8.58
1y LOFS-50 Andrew Hellax % $3.09/3t ¥as 2.r Base Vertica 345 | muzzCNEW-gz-alz-mir Sabslte Antenna, . s1t9] 1A4°THThimbledfisalisizes)... ...
soiect connactars below THSM2S Bread Band -l InbandBeam . $419 | a0 50 oy e a0eel.d3 MHz Antenne syg] 3/BEE (3/8” Eye & Eye Tumbuckls). ,
3 TH7DXS 7-8l Triband Beam | $474 435-13C 435 MHz Salellite Ante'nna W.’CSZ o .Sl 19 3/87ES (3/8 " Eya & Jaw Turmbucklel.
HARDLINE & HELIAX Y™™ CONNECTORS mg‘mfsg Z'_T."?j:d Bdeg: ' 31?3 4321811 15-e0432 MHz Boam . ... ... $59 :;g Ej ':1',':5 Eyn 3 Eye Tumbuckle). .,
Cable Type UHF FML UMF MALE N FML NMALE | scaas’s e zo my seam . 2:1*.59 435-400X 435 MH; SateMlinAntennaw/¢8-2 $159) 1/2°E Pgmrmmt;‘ggg"’“”""‘“’
poAlum  B19 519 819 825 L psmassessmugem.. L 3219 174 Proformed Guy Grlp. . ... :
Y " Hellax % §22 §22 322 $22 1 105845 5egl 10-mir Ream. 5143 | RDTORS 67 Diam - 4t Long Earth Serew Ancher. .. $14.95
" Hellax T™ 849 543 $49 349 3 04BAS deel 20-mir Beam 5269 | Alkiance HDTA (0.7 sq it rating) . 3109| 500D Guy losulator (5/32~of 3/16" Cadlu). .. .. $1.69
AMPHENOL COMNECTORS 5{85 4-6f 6-mir Beam 88 Alllance U110 (3 sqftratingt. ... 548 502 Euvlnsulamrnn"[:abful """"""""" $2.99
Silver PLZ5D. .. §1.25 5685 6-:! 6—mir1Beam . o 213 Totax KAM 4 {15 sq ftrating). . N . g21gf 5787 0am- 81 Capper Clad Ground Red. . . ..., $12.95
UGP1S N Male | 5235 UGZIDNFemais  g2.gpl |5MTS 80-10 mir Hy-Tower Verlical 498 | Talex laiwistar (26 5q Heatngy. . .. .., ,$269 1
LG-160 160-mir Coll KIi lor 18HTS 845 1 Talax HORI0O Heavy Duly {25 5q trating) $515 :
Antenna Wire & Accessorios M488 W-el 2wt Beam. . .. ... 349 | KLt £L-3000 Moo racker Eimatianotater 36 THILLYSTRAN GUY CARLE
Copperweld Antenna Wire(steel care copper coaled | 280Q 80740 mir Trap Digole . $59  f Kanpro kR4Q0 Azimuth Rolatar - 129 :Egiiugg guy g:g:a {Eggg :g raﬁnn;. PP : 5;/2
Solid 12 ga. C$2At 149a . F10/i0] 5BDAB0-10 mie Trap Dipale. . . 3129 tator Ly Cable rating). 3,407
Strandsc 14 ga. | S 10K 15 g8 .. 000 | BNBDA0IOMI N BaunW/ConxSasl S22 | Konno kg oy arRrltor .. 153} HeTGB700 GuyCabln 6700 b raing)
q £ q Kenpro KR&QO Azfmuth Rotater ... ..., $189} 90011 b Canie End {for 2100/400C cable
% mila 18 ga copper-ciad steslwire. . ... $30 Kenpro KR2000 Heavy Duty Azlrnutn Rolator ¥319% qun2) b Sable End (for 700 catle] i
B inch heavy-duly end insuiator. ... $2.C0/ea Kenpro KRS400 AZ/EL Rotar Packaga. . 5L et itaat Potting Gompaund (does 8-84n
Usg-borne insuiter,, . $.79 o seal, . 5250 [ MUSTUER A0 e ert,gto] RGP KRSS00 Heavs Duty AZEL Rt Prg.. 3329 : ‘
Van Garden 4BTV 4.1 mir vart _$89 67-144 2-mir Sass. .§119
i:& Balun . .....$11 Center insulator. ... .. 56 | G5-1448 2-mir Base. . $48 ROTOR. CABLE m&:‘"ﬁ"sgfﬁ';,mﬂgn - Galvaslzed Finish
DipaigKlls, .. ... ...  [80831/D40525 | Mobile Resorators 10m  15m 20 40m  75m Standard 8 corg cabla § 19/t { LD SR SEs L 0 - GOl L
Short Dipole Kits .. . SDBOS35/SDA0SAS | 400W Standard  $15 517 81§ S gue wint ekl 2918 862z on | SVRL o8 Tl Rer B
Adl-band Dipoie w/ ladder line .. $29 | 2KW Super 50§20 §25 §29 $30 Heavy Duly & Cond cadle S 3B/} 0 oy g 563 $35 $i29
Eavesdropper SWL Antanna, . .. 564 | Bumper Mounls - Springs - Foiding Masts In Stock! el jackel 24IG86-HB 90 | Coovwa  soe  s12m §ia9 249
T E T Telephone
(214) 422-7306

Siore Hours: Mon-Fri: 8am - 5 pm

Sat:9am- 1 pm

~ July 1985 155




TR-2600

thI Lo i " o 2,5W/300 mw
‘ L m o e 2 '3 hﬁwimmuto] 2 Mwter

Ts 4308 Saxt Advanced, Compact § X andheld Trenaceiver

vanced, B
= HF Transceiver Ts_gaos Top of the Line E » LD Readaut » Ten

HF Tranaceiver Memories wil.ttum
T R'79 50 l 7930 . Bark-up » Band and

« General Coverage Fecenar = rianeral Coverage Recewer » Supenor . Memody Scan » Builtin

» USB/LSBICWEAMIOptional £M « 10HZ DEHEmIt Range + All Solid State—28 * Large LOD Readout = 21 Muli-Funcicn Sub-tone Encoder

(3ual Step Digital VFD = Eight Memones vDC Finat « GSK GW s Oplianal Memory » Lithim Bach-up * Automatic

willithium Back-up « Memory and Band Automalic Antenna Tuner + Dual VFO wiB (Miset + Budiin Encader * Memary or

Suan Memories » Duat Mode Noise Bianker Hand Scan

LN NN NNENENNNNENXENNENERNREMNEXRIESHSJEIMRINEH;J;NNHNERJNJNNBRJERERJNNNJJE}/

FT-209RH

5 Watls
* 0 Mamories
»LCD

g * Compact e I
FT757 G FT-2700RH ‘ FT980
Compnet General-C: ge K Ounl Bander CAT SYSTEM—CompulsrAided Tranaceiver
LSBT SO AT « Dol VFO PRI L o Mo Fromt £ds 10 Hz
» Mamory/Band Scan » Speech Proces: = 1441430 MHZ S

3 Digral Readout » All Mode Transceive—
3ar » UV Filter and W Keyer included » 25 WATTS CWSSBAMFMFSK!

Il 602928000000 03000 08680003000 CPUPOIIIIOBICOOPGBBRABEERIRETIDEES

§ €A1coMl [EAICOM]

o

IC-02AT e
The ICO2AT 2:meter

1C-745 HF Base IC-27A Compact Mobile el g IC-RT1A G comesse

W

32 PL tonas, scanning. Recaiver

h in 2-meter motile com- heybaard frequancy en- L4 ’
All ham Band HF transcewer 18 :ﬂf?:f.'&?ﬁ (:nstigmmpac( :n Ir:a ‘market try. chal lock, W std | Tha IC-RTIA 100KHZ - 30 MHz supanor

§ ; - ral rage iver laalures
\Emohes, 100KHz to 30 MHz genesal (1% x1i=~ HaT* DI, containg rternal Lo opt OTME %;aubgg%n'?‘;um e?awﬁﬁnm .
SSHAMATTYOW, seleciable AGC and
mose blanker, and wireless remate con-
1roiler roational]

ourassociaTe  FLOYD ELECTRONICS

STORE IN THE 2213 VANDALIA COLLINSVILLE, ILL 62234
ST.LOUIS AREA CALL 618-345-6448

snerage recever and adiustable noise

Dlanker and AGC speaker for easy mounling. 2% walts. 32
DI

Pl trequencies % memonds scanmng
and toushtone mic
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Yaesu has serious listeners

for the serious listener:

Yaesu's serious about giving you
better ways to tune in the world
around you,

And whether it's for local action
or worldwide DX, you'll find our
VHF/UHF and HF receivers are the
supertor match for all your listen-
ing needs.

The FRG-9600. A premium
VHF/UHF scanning communi-
cations receiver. The 9600 is no
typical scanner And it's easy to
see why,

You won't miss any local action
with continuous coverage from 60
to 905 MHz.

You have more operating modes
to listen in on: upper or lower
sideband, CW, AM wide or narrow,
and FM wide or narrow.

You can even watch television
programs by plugging in a video
monitor into the optional video
output.

Scan in steps of 5, 10, 124, 25
and 100 KHz. Store any frequency and

Dealer Inquiries invited.

related operating mode into any of
the 99 memories. Scan the memories.
Or in between them, QOr simply
“dial up” any frequency with the
frequency entry pad.

Plus there's more, including
a 24-hour clock, multiplexed cutput,
fluorescent readout, signal strength
graph, and an AC power adapter

The FRG-8800 HF communica-
tions receiver A better way to
listen to the world. If vou want a
complete communications package,
the FRG-8800 is just right for you.

You get continuous worldwide
coverage from 150 KHz to 30 MHz.
And local coverage from 118 to 174
MHz with an optional VHF converter.

Listen in on any mode: upper
and lower sideband, CW, AM wide
or narrow, and FM.

store frequencies and operating
modes into any of the twelve chan-
nels for instant
recall.

Scan the airwaves with 2 number
of programmable scanning functions,

Plus you get keyboard frequency
entry. An LCD display for easy
readout. A SINPQ signal graph.
Computer interface capability for
advanced listening functions. Two
24 hour clocks, Recording functions.
And much more to make your
listening station complete.

Listen in. When you want more
from your VHF/UHF or HF receivers,
Just look to Yaesu. We take your
listening seriously:

YAESU

Yaesu Electronics Corporation
6851 Walthall Way, Pararnount, CA, $0723
(213) 6334007

Yaesu Cincinnati Service Center
2070 Gold Park Drive, Harnilton, OH 4501
(513) 874-3100

Prices and specifications subject to change without notice.
FRG-9600 5SB covarage: 60 to 460 MHZ




...pacesetter in Amateur radio

(44
T5-9405

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 geis
your signals through! The exclusive
multi-function LCD sub display
graphically llustrates VBT, 5S8B
slope, and other features.

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

* Programmabie scanning.
» Somi or full break-in (QSK) CW.

P

© High stability, dual
digital VFOs.
An optical encader and
the flywheel VFO knob
give the TS-9408 a posi-
tive funing “teel’

¢ 40 memory channels.
Mode and frequency may
be stored in 4 groups of
10 channels each.

& (Geperal coverage
receiver.
Tunes from 150 kHz to
30 MHz,

& 1 vr, limited wartranty.
Another kenwood First.

X-cellence!

& Low distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenweod® seund.

= Keyboard entry frequency selection.

Operating frequencies may be directly
entered inio the TS-240S without using
the VFO knob.

199

Dptionai accessories:

o AT-940 full range {(160-10 m} automatic
antenna tuner » SP-940 axternal
speaker with audio filtering » ¥G-456C-1
{500 Hz), YG-455CN-1 (250 Hz),
YK-88C-1 (500 Mz) CW filters;

YK-88A-1 (6 kHz) AM filter  VS-1 voice

e Graphic display of operating feaiures. synthesmpr » S0-1 temperature

Exclusive multi-function
1.CD sub-display panel
shows CW VBT, 55B slope
funing, as well as fre-
quency, time, and AT-240
anterina tuner status.

= QRM-fighting features.
Remove "rotten QRM" with [1k-
the $SB slope tuning, CW |
VBT, noteh filter, AF tune,
and CW pitch conirols.

® Euut -in FM, pius

388, CW, AM, FSK.

)|l:"{|”)r‘.- .’.

( nmplere service manudﬁ Hr-i availabie for aii Irio-Kenwood ransceivers and Mosr accessores.

S IR0 e e ot

3 shbyect 1o change withou! notire oy abhganon

compensated crystal
oscillator « MC-425 UP/
DOWN hand mic.

» MC-80A, MC-80, MC-85
deluxe base station mics.
® PC-1A phone patch

o T|- 922A linear amplifigr
* SM-220 station monitor
* BS-8 pan display

e SW.200A and

SW-2000 SWR and
power meters.

More TS-9405 information is available
from authorized Kenwood dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Cpmpton, Californta 90224
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