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SUPPLY

A long time need has been met.
Thousands of Amateurs own power
supply components, but need high
quality state-of-the-art RF modules.
Here are six new models derived from our
current amplifier line that will fill that

need.
s Si¢ Classic "¥” BRF - “2.5 to 30 MHz * 2004A RF - 420-440 MHz
® 3K Classic Mk 11 “¥” BF - *3.5 io 30 MHz * 3002A RF - 144-138 MHz
» 20024 RF - 144-148 MHz * 3004A RF - £420-440 MHz

*10 meter band deleted in U.S.
You can now have the bands you need at the price you can afford. We
provide the RF deck! You provide the power supply. Let us send you a
brochure providing complete technical information.

Of course, all our present model complete amplifiers are still available.
This new group of RF modules simply strengthens and expands what was
already the best and broadest line of Amateur power amplifiers.

T AT T ———————

Henry amateur amplifiers are available from Henry Radlo and select dealers throughout the U.S.
and are being exported to amateurs all over the world. In additlon to our broad tline of commercial
FCC type accepted amplifiers we otfer special RF power generators tor industrial and scientific
users. Call or write Ted Shannon or Mary Sliva for full information.

We stock these plus many other tine names

AEA « ARCO « ARRL « ASTRON ¢« BA KB AW BIRD »
COE » CONNEGT-8YSTEMS o GUSHCRAFT « EIMAC » .
HAL » HUSTLER « HY-GAIN = {COM » KENWOOD »
LARSEN « NYE « ROBOT « TEMPO o VIBROPLEX « YAESU

[ J
”g”l ”ﬂl/ﬂ 2050 S. Bundy Dr., Los Angeles, CA 80025 213} B20-1234
Butler, Missouri 64730 (816) 679-3127




izompact high performance HF transceiver
with general coverage receiver

Kenwood's advanced digital know-how
brings Amateurs world-wide “big-rig”
performance in a compact package. We
call it “Digital DX-citement”—that special
feeling you get every time you turn the
power on!
= overs All Amateur bands

General coverage recaiver tunes from

100 kHz - 30 MHz. Easily modified for

HF MARS operation,
» Direct keyboard entry of frequency
# All modes built-in

¢ Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity direct
mixing system ensures true 102 dB receiver
dynamicrange. (500 Hz handwidthon 20 m)

& 100% duty cycie transmitter
Super efficient cooling permits continuous
key-down for pericds exceading one hour.
RF input power is rated at 200 W PEP on
588, 200W DC on OW, AFSK, FM, and {10
W DC AM. (The PS-50 power supply 15
needed for continuous duty.)

199

¢ Adjustable dial torque

e 100 memory channels
Frequency and mede may be stored in
10 groups of 10 channels each. Split fre-
quencles may be stared in 10 channels
for rapeater operation,

e TU-8 CTCSS unit {optional)
Subtone is memonzed when TU-8 is installed.

@ Buperb Interference reduction
iF shift, tuneable noteh filter, noisa bianket,
all-mode squelch, RF attenuator, RIT/XIT,
and optional fitters fight QRM.

¢ MC-425 UP/DOWN mic. inciuded

= Computer interface port

& 5§ |IF filter functions

LISB, LSB, CW, AM, FM,
and AFSK. Mode
seélection is verified in
Morse Code,

@ Built-in automatic
antenna tuner
{apticnal)
Covers 80-10 meters.

@ Y81 voice synthe-
sizer (optional)

)
X

M n

L O
[ A T N A AR

EAR

) . R s
Crptional accessories: ) : i :
@ AT-440 intemal auto. antenna kiner (80 m—19 m) Kenwood takes you
3 AT-250 extermal auto, tuner (160 m—10 m)

from HF to OSCAR!

¥

2 AT-130 carnpact mohile antenna tuner (160 m—

10 m) e iF-2320/0C-10 level translator and modem

{C kit @ PS-50 heavy duty power supply » PS-430/
P5-30 DC power supply « $P-430 external

speaker « MB-430 mobile mounting bracket

s YK-BBC/BBON 500 Hz/270 Hz OW hifers » YK-885-
885N 2.4 kHz/1.8 kHz S5B filters e MC-B0A/B(O/BS
desk microphonas e MC-55 (8P) mobile micro-
phone ¢ HS-4/5/6/7 headphones s SP-40/30
makile speakets o MA-5/VP-1 HF & band mobile
helical antennia and bumper mount »T1L-9224

2 kw PEP linear amplifier » SM-220 station mionitor
ov§-1 vaice synthesizer « SW-100A/2004/2000
SWR/power mefers ¢ TU-8 CTCSS tane unit
®PG-2C extra DC cable.

Complere sérnce manuals are avaliahle for alf
no-Kenwood transceivers and mast aCCessores.
Speckcations and prices are subject to change withaut
notice or ablgaton,

=Buat 5SB IF fiitering

A built-in SSB filter is

standard, When an

optional $SB filter

(YK-883 or YK-885N) is

installed, dual filtering

is provided.

=2 VOX, full or semi
break-in CW: AMTOR
coimpatible.

P S p g
LIS S SRl T %
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TRIO-KENWOQOD COMMUNICATIONS
1 West Walnut Street
Compton, California 90220
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‘Ultra:Compact - Superior ™ -
The new ICOM.IC-735 is-what_ Perf@rm an ce

_you ‘ve. been asking for...the most corrk
- pact and-advanced full-featured HF - It's a-high performer on all the:- ham
transcelver with general coverage receiver bands, sand as a generai coverage re-
— ~onthe market. Measuring only 3.7inches ~ cefver, the 1C-735 is exceptional. The -
high by 9.5 Ifithes wide by 9 irithes deep IC=735 has abuilt-in recelver. attenuator ‘
preamp and noise blanker 1o enhance™ .~

the AC-735 is well suited for mobile, .
- marine or base station operation, — receiver performance, PLUS it has a=

B "; T . o j"!USdB -«dynamic.range and a new fow- -

R e
Mere Standard
~ Features

Do!lar—for, doliar the €735 includes
- more standard features..FM built-in, an |
" HM-12 scanning mic, FMICY/, LSB, se, -
..AM transmit and receive, 12 tunable =
memories and lithium memow hackup

Slmphﬁed Front
- Panel -~

The- large LCD: readout- and CON==
veniently located tontfols enable easy.
operation; even in the mobile environrment
Controls.which require rare adjustmen
"are placed behind a=hatch_cover o the
front panel of the radio. VOX contrals
"'mic gain and other seldoniised CoNLrol:

~ are kept out of sight, but are lmmediatel_\,
accessrble

. -Z-Program.scan, memaory scan, switchable.
AGC, automatic-SSB seléction by barid, -
- -RF $peech- processor; 12V operation, .

contlnuously adjustable outplt pcwer

. Options.- A hew: Ime of accemnes See the- H;-?SS at yourauthonzed

— i% available, including the AT- 150 elec- !CDM dealer..For superior pecformanc&
UEhic-automatic antenna funer-and the - and innovative features-at-the right price
switching PS-55 power supply. " The . jook at the uitra compact IC—?BS

TTCET35 Istalso compatible with most of «” ™ 77 = =TT

~== L to: 100 watts 100% duty cycle and-a-

__deep tunable notch: 1 JCOM 'S existing line of HF | accessones

'+ —

= g e
~ First in ommunications

ICI)M Amerlca, Jnc 380 l]éth Ave NE Hellevue, WA ?B{)D‘? ! 3331 Towerwnod Drlve Surte 307 Dallas. T"{JJZ?)‘
_ -‘\Il stated specnﬁcataons ane apiprodmate . and SULJECt 10 change without Aotlce o obf’qatmn Al ICCM, radios signidicantly. eacaed FOU requiations llmlt:ng SRUTIOLS BNISSInNS. 73548
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GOO0OD TO BE TRUE?

PAKRATT™ Mode! PK-64

shown with enhanced
HFM-64 option installed

* MORSE +« BAUDOT x ASCIl * AMTOR x PACKET *x

FIRST FIVE MODE
DATA CONTROLLER

The Pakratt mode! PK-64 by AEA is
the world's first computer intertace
that offers Morse, Baudot, ASCIL, AM-
TOR and Packet all in one box {hard-
ware and software included) at a price
many competitors charge for Packet
alone (from $219.95 Amateur net). Do
not let the low price fool you; coming
from any other company but AEA it
WOQULD be oo good to be true. The
PK-64 works with virtually any voice
transceiver. The Pakratt is the easiest
of any to hook up and have operating
in just a few minutes.

in Packet mode, the PK-64 offers vir-
tuzally all the features of every other
Packet controller on the market, pius
many important features left out by
others due to cost constraints. For ex-
ample, we have included a hardware
HDLG, true Data Carrier Detect (DGD),
multiple connect with up to ten sta
tions simultaneously and full imple-
mentation of version 2.0 of the AX.25
protocol.

Because the PK-G4 was designed
specifically for the Commodore 64 (or
C-128 and SX-64) computer, we have
heen able to do many things not eco-
nomically feasible with general
RS-232 interface controliers. For ex-

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

ENHANCED HFM-64 MODEM OPTION

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

WORKS WITH THE POPULAR
C-64 COMPUTER
AEA designed the PK-64 around the

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

low-cost C-64 because ot the special
architecture features making it espe-
cially suited to Amateur Radio appli-
cations. The G-64 shouid not be viewed
as a mainframe, but rather a very eco-
nomical accessory to your data com-
munications system. Many owners of
expensive computers such as IBM,
TANDY, APPLE, KAYPROQ, ATARI, etc.,
are now buying the low cost C-684 and
dedicating it to their operating posl-
tion. They simply cannot find software
for their machine that sven ap-
proaches the power and user friendli-
ness of the PK-64. Plus, think of the
convenience of having only one con-
troller and keyboard to go from one
mode to another without having to re-
do cabling!

The PK-64 is so complete that all
youneedtodois wireupamicrophone
connectortothe end of a cable(provid-
ed) and you areready to go. There is no
need to track down special terminal
software, cabling or even a power sup-
ply. It all comes with the PK-84. So do
not be the last on your block {o own
the most exciting new product in
years. See the PK-64 at your favorite
dealer or write for our specification
sheet now.

Prices And Specitications Subject To
Change Without Notics Or Obligation

Brings you the
Breakthrough!
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Ad, with wideband performance, easy installation, 4
band operation and moderate price will give 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 minimum wind load
on your tower, With the 18 ft. boom, A4 gives ex-
cellent gain and front-to-back ratio. If your interest is
rag chewing, DX-ing or contesting, A4 is 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 |bs.
Excelient gain.

MORE CONTACTS, MORE SATISFACTION WITH

CUSHCRAF

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 MNorth American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam. Maie 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.?,

weight 40.7 1bs. Excellent gain.

BEAMS

A T o, W

=),

W

P.0. BOX 4680 4 48 PERIMETER ROAD
MANCHESTER, NH P8{08 USA/603-627.7877
TELEX 953- CUSHSIG MAN

A

b
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= Big multi-color LCD and back-lit con-
trols for excellent visibility

# Optional front panel programmable 338-
tone CTCSS encoder includes 97.4 Hz

The i Tirsi comprehensive
220 MHz FW transceiver

# Frequency lock switch

= Digital Channe! Link (DCL) option

¢ Unique ofiset microphone connector
—religves stress an microphone cord

o'y

TM-3530A—25 watts of 220 MHz FM—
Kenwood style! Features include
built-in 7-digit telephone number
memory, auto dialer, direct frequency
entry and big LCD. All this makes the
TM-3530A the most sophisticated

rig on 220 MHz!

o First mobile transceiver with tele-
phone niumber memory and auio-
dialer (up to 15 seven-digit telephone.
numbers)

e Frequency range #20-225 MHz

e Autematic repeater offset selection—
a Kenwood exclusive!

© Dlrec,t kevboard entry of frequency
#3-channei memory for offset, fre-

a2l

b P RTEE

TH-ZIATIZA

Kenwood’s advanced tech-

nology brings you a new

standard in pocket/handheld

transceivers!

e 1 walt high, 150 mW low

e Super compact and lightweight
{about 8 oz, with PB-211}

& Frequency range 270-224.995 MHz
in 5-kHz steps

= Repeater offset:— 1.6 MHz, raverse,
simplex

= Supplied accessories: nubbel flex
antenna, earphone, wall charget, 180
mAH NICd battery and wrist strap

= Quick change. locking ballery case

e Rugged, high-impact case

quency and sub-tone

TH-31AT/351A optional accessories:

= HMC-1 hearset with vOX

= SMC-30 speake; micraphone

2 PB-21 NiCd 180 mAH battery

e PB-21H NiCd 500 mAH battery

= DC-21DC-DC convertertor
mobile use

2 BT-2 manganesesalkaling battery
Lase

e EB-2 external & manganess/
alkaline battery case

+ SC-8/8T soit casas with belt haok

& TU-6 programmable sub-tone unit

& Ad-3 thread-loc to BNC female
adapter

«BC-6 Z-pack quick charger

¢ BC-2 wall charger for PB-21H

e RA-9A StubbyDuk antenna

€ BH-3 belt hook

« 16-key DTMF pad, with audible
rmanitor

s Center-stop tuning—another
Kenwood exclusive!

e New 5-way adjustable mounting
system”

= High performance GaAs FET front
end receiver

= HI/LOW power switch {adjustable

LOW power)

THM-3550A opilional acosssories:

= PS=430 DC power supply

& TU-7 38-tone CTCSS encoder

& MU-1 DCL maodem unit

& V¥8-1 voice synthesizer

= PG-2K axira DG cable

&« PG-3A DC line noise tilter

= MB~10 exira mobile bracket = SW-200B SWR/power meter

= CD-10 call sign display « SW-100 compact SWR/power meter
‘_,4,)}1'1?)!9!9 Sy i@ AU 2t ayenlabla tar ail l'n’lO‘P\E.'I'IWt')GCTI Fransoaners il Mast aressioes
Speoafirations aud prices ate sehjaal o change withond pobce o obligahon,

MC-60A/MC-80/MC-85 desk mics.

MC-48 extra DTMF mic. with UP/ODOWN switch
: MC-428 UP/DOWN mic.

= MC-55 (8 pin) mobile mic. with fime-out timear
= SP-40 compact mobile speaker

e §P-80 mobile speaker

-
[
=

LK b
- N P ranscel

2

VH-TAT wath 131 ME part showre
Lphional #4-94 altachet

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1131 West Wainut Strest
Compton. Calitarnia 90220



...paceselter in Amateur radio

25 watls high/5 watts adjustabile low
Proqrarnmable SCENNING-~memory,
band, or mode scan with "COM”
channel and pricrity alert

e 10 memory channels far frequency,
made, CTCSS tone, offset. Two chan-
nels for odd splits

= All mode squelch, noise blanker,
and RIT

® Easy-t0-read analog 3 & RF meter

Compact Z-m all mode
Lranscelver

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

s Aitomatic mode selection, plus LSB
144.01441144.5 1458 146.0.148.C MHz

CW [USB| FM |USB | FM

= (ptional front pansl-selectable
38-tone CTCSS encoder '

e Frequency range 142-
148 MHz (modifiable to
cover 141-151 MHz)

& High performance receiver with
(GaAs FET front end

& ¥5-1 voice synthesizer option

TR-2500

70 CM SSB/CW/FM

transceiver

& Covers 430-440 MHz, in steps of
100-Hz,1-kHz, 5-kHz, 75-kHz or 1-MHz.

5 CW-FM Hi— 10 W, Low —1 W, SSB1OW

= Automatic band/mermory scan,
search ot selected 10-kHz segments
on SSBICW,

e 6 mamory channels,

Clilpiale e uine mantals are avaiable lor 2 o -Kemiood Fanse e, anird most gLrassonas
SORCEANINNS Ann pnoes ofe subiect 1o chanae withQur nakee o ohigahon
She hCatons gaatantead o the (44-148 MHz Amarewr banda onfy

-Mode Mobili

= Dual digital VFQs :

¢ Semi break-in CW with side tane

2 MC-48 16-key DTMF hand micio-
phone included

= Frequency lock, offset, reverse
switches

& Digitial Channal Link (DCL) option

Omtional accessories:

& CD-10 call sign display

¢ P§-430, PS-30 DC power supplies

¢ SW-100A/B SWR/power metar

= SW-200A/B SWR/power meter

& SWT-1 2-m antenna tuner

% TU-7 38-tone CTCSS encoder

= MU-1 modem unit for DCL system
= VS-1 vore synthesizer
& MB-10 extra mobile

mount

¢ 5P-40, SP-50 mobile
speakers

= PG-2K extra DC cable

= PG-3A DC line noise filter

= MC-60A, MC-80, MC-85
deluxe base sfation mics,

= MC-428 UP/DOWN mic,

& MC-55 (5-piny mobile mic.

Actual size front panel

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. Caldornia 90220
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Ave, Lakewood, OH 44107 (216-521-1965)

Hudson Division

LINDA S, FERDINAND, N2YL, Sunset Trail,
Clintan Corners, NY 12514 (414-266-5398)

Vice Director: Stephen A. Mendelsohn, WA2DHF,
318 New Milford Ave, Dumont, NJ 07628
1201-384-0570/0680)

Midwest Division

PAUL GRAUER,* WCFIR, Box 190, Wilson, KS
67490 (913-858-2155)

Vica Pirector: Richard Ridenour, KBOZL,

9 Lake Pembroke Dr, Forgusun, MO 63135
(314-521-2520)

Hew England Division

TOM FRENAYE, K1KI, 23 Pinehurst Rd,

Box 62, Unlonville, CT 06085 (203-673-5429)

Vice Diregtor: Richard P. Beebe, K1PAD,
& Tracy Cirgle, Billerica, MA 01821

Northwestern Division

MARY E. LEWIS, WYQGP, 10352 Sandpoint Way,
NE, Seattte, WA 08125 (206-523-9117)

Vice Director: Hush S. Drake, W7RM, 41385 Foul
Weather Bluft Bd, NE, Hansville, WA 95340
(206-638-2330)

Pacific Division

BODNEY J, STAFFQRD, KB6ZY, 5155 Shadow
Estates, San Josa, CA 25135 {408-274-0492}
Vice Diractor: Kip Edwards, W&SZN,

1926 Hillman Ave, Belmaont, CA §4002

Roanoke Division

GAY E. MILIUS, JH, W4UG,

1416 Rutlang Dr, Virginia Beach, VA 23454
(B04-481-5095)

Vice Diractor: John C. Kanode, N4MM,

RFD 1, Box 73-A, Boyce, VA 22620 (703-837-1340)

Rocky Mountain Division

LYS J. CAREY, KOPGM, 13495 Wast Center Dr,
Lakewood, GO 80228 (303-986-5420)

\ice Director: Marshall Quiat, AGRX, 1660 Wynkaop,
Suite 850, Denver, CO 80202 (303-333-0819)

Southeastern Division

FRANK M. BUTLER JR,* W4RH,

323 Elliott Rd, BE, Fort Walion Beach, FL 32548
(904-244-5425)

Vice Lirector: Mrs. Evelyn Gauzens, WAWYR,
2780 NW 3rd St,_Miami, FL. 33125 (305-642-4139}
Southwestern Division

FRIED HEYN, WASWZO, 962 Cheyenne 51,

Costa Mesa, CA 92626 (714-549-0516)

Vice Diractor; Wayne Overbeck, NGNB, 900 Avenica
%aivador, San Clemente, CA 92672 (714-492-B025}
West Guif Division

BRAYMOND B, WANGLER, WSEDZ, 642 Beryl Dr,

San Antonio, TX 78213 (512-733-9632 home,
512-522-2221 business)

Vica Dirgctor: Thomas W. Camstock, NSTGC,
1700 Dominik, College Station, TA 77840
1403-693-1181)

*Executive Committee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at left} determines the policigs of ARRL.
The 16 divisions of the League are further arranged into 73 administrative ''sectons,” each

headed by an elécted Section Managet. Your 8

welcomes reports of club and individual activity,

ARRL Flgld Organization appeintments are available covering & wide range of Amateur Radio
volunteer interests. Whatever your license tlass, your SM has an appoiniment available. Check
with your 8M (below) for further information.
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Northern Yexas
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Southern Texas

Bill Gillespie, VEBABC, 10129 30th St, Edmonton T5H 1R5

H. E. Savage, VE7FB, 4553 West 12th Ave, Vancouver VER 2R4 {604-224-5228)
Jack Adams, VE4AJE, 227 Davidson Ave E, Dauphin R7N 224 (204-838-9270)
Donald R. Welling, VE1WF, 36 Sherwood Dr, St. John, NB E2J 3H6 %506-696-2913]
[. P. Thivierge, VE3GT. 34 Bruce St W, Renirow K7V 3W1 (513-432-5957)

Harold Moreau, VE2BP, 80 Principale, St Simon Co. Bagot JOH 1Y0 (514-798-2173)
W. C. “Bill'" Munday, VESWM, 132 Shannon RAd, Begina $48 581 (306-536-4963)

Harold K. Law, WAZWIY, Ate &, Box 68, Milisharo 19966 (302-945-2871)

James B, Post, KA3A, 15 Manarch Rd, Wilkes-Barre 18702 (717-825-3940)

John &, Barolet, KJ3E, 108 Elliott Ci, California, MD 20618 (301-862-3201)

Richard Baler, WAZHEB, 1226 Audubon Dr, Toms River 08763 [201-270-0292)
William Thompson, W2MTA, RD 1—Rock Rd, Newark Valley 13811 [807-642-8930)
Otte Schuler, K3SMB, 3732 Goliyy 5t PFittsburgh 15214 (412-231-6890)

David E. Latian, WD9EBQ, RR 1. Box 234, Makanda 52958 (618-529-1578)
Bruce Woodward, WOlIMH, 6208 Bramshaw Rd, Indianapclis 46220 (317-251-5606)
Richard R. Regent, KSGDF, 5003 South 26th St, Milwaukee 53221 (414-262-0312)

Georga E. Frederickson, KCaT, RR #2—Box 352, South Haven 55382 (612-558-8312)
Mike Mankasy, WBOTEE, 518 E. Columbla Dr, Bismarck 58501 (701-258-5114)
Roland Cory, WOYMB, 1010 7th 5t, W, Mobridge 57801 (605-845-2400)

Joal M. Harnsan, Sr., WBSIGF, Star Rte 3—Box 308, Judsonia 72081 {301-728-3301)
John M. Wondergem, K5KR, 600 Smith Dr, Metairie 70005 (504-837-1485)

Paul Kemp, KW5T, 3581 Beaumont Dr, Pear] 30208 (601-938-7812}

John C. Brown, NO4Q, PO Box 37, Eva 38333 (901-584-7531)

ale Bennett, WA4JTE, 320 Loy St, Tolumbla 42728 (502-384-2619)
Jamas B Sesley, WBBMTD, 21815-29%2 Mile Bd. Springport 49284 (517-8567-2013)
Jetirey A, Maass, KBND, 9256 Concord Rd, Powell 43065 {814-873-3234)

John H. Smale, K212, 315 Kensington Ct, Copiague 11726 {516-226-4835

Paul 5, Vydareny, WB2VUIK, 259 N Washington, North Tarznown 10591 8914-531-7424
5
Robert R, Andersan, K2BJG, 59 Page Dr, Oakland 07436 (201-337-9644)

Roliin J. Slevers, WBBAVW, Rte 3-Box 62, Storm Lake 50588

Bobert M. Summears, KOBXE, 3045 North 72nd, Kansas City 66109 (913-299-1128)

Bentch C. Smith, KOPCK, 3301 Sinclair, Rte 3, Box 196-A, CGolumbia 65203
1314-44.3-5168)

Vern J. Wirka, WBOGQM. 3106 Vinton, Omaha 68105 {402-341-4572)

Robert Koczur, K1WGO, 84 Whetstone Hd, Harwinton 06791 (2013-485-0338)

Luck Murder, KY1T, PO Box LL, North Eastham 02651 {617-265-2029)

Clavis Q. Laverty, WIRWG, 17 Fair St, Norway 04288 (207-743-2353)

William Burden, WB1BRE, 11 Briand, Nashua 03083 (603-882-0021)

John Vota, WB1FDY, 41 Brookside Ave, Centerdale 02911 [401-231-1834)

RaIEh T. Stetson, lll, KEMR, PO Box 123, Millon 05468 (802-893-4856)

B Donald Haney, KA1TF, 8D 1—Box 237, Myrick La, Harvard 01451 (617-772-4126)

James L. Moody, Jr., NLTG, PO Eox 102841, Anchnrags 89510 (807-694-4077)
Lemuel H. Allen, W7JMH, 1800 S, Atlantic 5t, Boise 83705 (208-343-9153)

L. . "Les” Belyea, NYAIK, PQ Bax 327, Belgrade 58714 (406-388-4253}
Wiliam R. Shrader, W7QMLU, 2042 Jasmine Ave, Madiord 97501 (503-773-8624)
Gene E. Sprague, KD7G, 10716 23rd Dr SE, Evarett, WA 98204 {206-337-3454)

Bob Vallio, WeRGG, 18655 Sheffleld Ad, Castro Vallsy, CA 94546 {415-537-6704)

Joseph D. Lambert, WSIXD, PO Box 1201, Boulder City 88005 (702-294-0505)

Army Curtis, AHBP, PO Box 4271, Hilo, HI 96720 (B0B-358-8985)

Bobert H, Watson, WAIEW, 10994 Clinton Bar Rd, Pine Grove, CA 95665 (208-223-1

Robaert Odell Smith, NAST, 320 Park St—P( Box 1425, Fort Bragg, CA 95437
{707-964-4931)

Charles P. McConnall, WSDPD, 1858 W Mesa Ave, Fresno, CA 93711 {208-431-2038)

Glenn Thomas, WE6EW, 554 Simas Dr, Milpitas, CA 95035 (408-263-4450)

Rae Evarhart, K4SWN, PO Box 41, Lexington 27293-0041 (704-249-8734)

James G. Walker, WD4HLZ, Rte 1, Box 5395, Marion 29571 (803-423-3645)

Clauge E. Feigley, W3ATQ, 135 The Main—RR #1, Willlamsburg 23185 (804-253-065!
Karl 5. Thompson, KBKT, 53303 Pioneer Dr, Charleston 25312 (304-776-4352)

William “'Bill” Sheifield, KOA), 1444 Rosiyn St, Denver 80220 (303-355-2488)

Joe Knight. WsPDY, 10408 Snow Heights Blud, NE, Alhuguerque #7112 (505-299-458
James B. Brown, NA7G, B65 Manchester Fd, Kaysville 84037 (801-544-0056)

Bichard G, Wunder, WAPWFC, Box 2807, Cheyehne 82003 (367-534-7385)

Joseph E. Smith, Jr., WA4RNP, 1211 13th §t, N, Bessemer 35020 (205-424-4868)
Fdmund J. Kosobueki, K4JNL, 5526 Perry Ava, Golumbus 31509 (404-322.2856)
Phillip O'Dwyer, WF4X, 543 Mocney Rd, NE, Fort Walton Beach 32548 (904-8562-235¢
Richard (. Hill, WA4PFK, 3800 SW 11th St, Ft. Lauderdale 33312 {305-533-693
Alberto L. Valldejuli, WPACSG, V=11 19 &, Berwind Estates, Rio Piedras, PR 00524

James E, Swafford, W7FF, 5806 W Miramar Dr, Tucson 85715 (602-298-7793)
Eugene K. “Bob” Poole, AJSF, 2059 Reynosa Or, Torrance, CA 90501 (213-326-2801
Joa M. Brown, WEUBQ, 5444 La Sierra, Riverside, GA 92505 (714-687-8334)

Arthur R, Smith, WEINI, 4515 Melisa Way, San Diego, CA 92117 (619-273-1120}
Hyran W. Looney, KBF|, 6540 Buckley Dr, Cambria, CA 93428 (805-927-8733)

Phil Clements, K5PC, 1313 Applegate L.a, Lewisville 75067 (214-221-2222)
Dave Cox, NB5SN, 1812 8 Umbrella Ct, Broken Arrow 74012 (918-250-2285)
Arthur H. Ross, W5KR, 132 Sally La, Brownsville 78521 (512-831-4458)



THE AMERICAN RADIO
RELAY LEAGUE, INC

The Americar Radio Relay League, inc. is 4
noncammercial association of radic amateurs,
organized for the promotion of interest in Ama-

teur Radio communication and experimentation, for the
astablishment of networks 1o provide communications in
the event of disasters or other amergencies, for the
advancement of the radio art and of tha public welfare,
for the representation of the radio amateur in legislative
malters, and for the maintenance of fraterdalism and a
high standard of conduct.

ARAL is an incorporated association withaut capital
stock chartered under the faws of the State ot Gonnac-
ticut, and is an exempt organization under Section
501(¢)(3) of the Internal Revenue Code of 1954 Its aifairs
are govarned by & Board of Directors, whose voting
miembets are elected avary two years by the general
membarship. The officers are elected or appainted by the
Directors. The League 18 noncommaerclal, and no oné who
cauid gain tinancially from the shaping of its aifairs is
el’:gible for mambership on its Board,

Oi, by, and for the radio amateur,” ARRL numbers
within its ranks the vast majonty of active amateurs in the
nation and has a proud history ot achievement as the
standard-bearer in amateur affairs.

A bona fide interest in Amatour Radio is the only essen-
tial qualification of membership; an Amateur Radio license
is not a prerequisite, although full vating membership is
granted only to licensed amateurs in the US and Canada.

All membership inquirles and general correspendence
shaidd be addressed to the administrative headquarters at
225 Main Strest,

Newingten, CT 06111 USA

Telephone: 203-666-1541

Telex: 850215-5052 MCI.

MCE MAIL (electranic mail system) (D: 215-5052
[user name: ARRL)
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Treasurer: JAMES E. McCOBB JR, K1LLU
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Charles L. Hutchinson, KBCH, Manager
Gerald L. Hall, K1TD, Deputy Manager
Membership Communications Services
Manager; John F. Lindholm, W1XX
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“It Seems to Us ...”

FIELD DAY!

Breathes there a ham with soul so deud,
Who never to himseli hath said,

This is the vear T go on FIELD DAY!
—with apologies to Sir Walter Scott

One of the great strengths we enjoy as
radio amateurs is the tremendous diver-
sity of interests and activities that are
encompassed by our ““radiocommuni-
cation service of self-training, in-
tercommunication, and technical
investigation.” Even within a single local
club, you'll find members engaged in a
wide variety of radio-related pursuits.
Mostly, all we ask of one another is that
we stay out of each other’s hair, and that
we all pitch in when an issue comes up
that affects us all: antenna ordinance
problems, threats to our allocations, ex-
traordinary situations (like the judicial
error plaguing Jack Ravenscroft,
VE3SR, that you'll read about later in
this issue), and so on.

Occasionally there are apportunities to
combine our talents. ‘Traffic handlers
have joined forces with packeteers to
solve the problem of traffic-system over-
loads during natural disasters; repeater
mavens and OSCAR buffs have gotten
together to give VHF FM operators a
taste of satellite communication through
‘‘gateways” connected to the local FM
maching. Others crop up from time to
time, often without warning,

But there’s one event that’s guaranreed
to make use of everyone’s abilitiés, It’s
been a fixture on the Amateur Radio
calendar since 1933. It draws tens of
thousands of participants every year. [t’s
the reason vou’ll never see a hamfest
scheduled on the fourth weekend of
June. 1t’s Field Day, and if you've never
been a part of one you can’t begin to
imagine what you’ve missed!

What is Field Day? Ask a bundred
hams, and you’ll get at least as many
answers. For some, it’s a contest where
everyone starts from scratch in building
a temporary station, and the guys with
the big antennas at home don’t have a
buili-in advantage. For others, it’s a time
to get together with kindred spirits for
a low-key radio campout. For still others
it’s the climax of the club’s social year,
where the guy who can’t look at a radio
without causing it to blow a fuse can be
the ““Most Yaluable Ham’’ because he
knows how to fix pancakes and eggs on
a camp stove for Sunday breakfast.

Field Day may be where you finally
learn how to solder a PL-259 the right
way, where you see packet-radio or
satellite communications for the first
time, or where vour experimenial solar
panels earn the ¢lub enough bonus points
to nose ahead of the competition in the
next county, It may be where you gei
soaked to the skin when the first cloud-
burst of the summer hits while you're
taking down the tent, or where you dis-
cover that VHF is good for more than
line-of-sight distances. it may be where
vou make your first (SO as a Novice,
under the watchful eye of vour “Elmer,™
or where you first see someone operating
CW who is actually having fun doing it!

On Field Day, everyone can ¢on-
tribute. The antenna expert can tailor
some skywires to suit your particular
site, and in the process perhaps take
some of the black magic out of the aerial
art for the rest of the group. The master
of mechanical devices can keep the
generator running—without which the
radios wouldn’t even make good boat
anchors. The old-timer who says he's
““just’ a ragchewer can entice a lot of
contacts out of the woodwork with a
well-known voice and triendly manner.

If Field Day is the year's best oppor-
tunity for us to share our talents and ex-
perience with one another, it is equaily
a way to give the general public an
inkling of why the radio mystique has so
captured our imaginations. Remember
those reporters who called for news from
Mexico City, or who covered your at-
tempts to contact the Space Shuttle? Call
them up, and invite them out! Your site
may not lend itself to public inspection,
but if it does, take advantage of it——and
if not, at least a few friends and family
might enjoy something to doon a sunny
summer day,

Whether vou approach Field Day as
a cutthroat competition or as a friendly
outing, advance preparations will be the
key to enjoyment. Last month’s Q87
carried not only the Field Day rules, but
a fine article by KAUAA as well, in which
Mike shares the secrets of his own club’s
F1) success. While June 28-29 isn’t far
away, there’s still time to put together a
memorable effort.

Gremlins come uninvited to even the
best-prepared Fizld Day outing. May all
yours be little onesl—David Sumner,
KIiZZ
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Brerr! To celebrate this past New Year’s Eve, leff Damm,
WA7MLH, and some friends dug out this cave on the south
side of Mount Hood, about 50 miles east of Portland, Oregon,
and set up an amateur station. During the operation, he used
a homebrewed 35.watt, 75-meter S5B rig powered by two sets
of Dcell NiCds and a dipole erected in the trees above the
snow cave, Jeff's greatest problem was feeding the frozen-stiff
coax through a hole in the roof of the cave. His most
memorable DX contact? Z12BT.

VE3SR Ruling: A Major Setback;
Jack Will Appeal Decision

“A flagrant miscarriage of
justice”™ sums up initial
amateur response to the
court's decision in the
jack Ravenscroft, VE3SR,
interference case. Ruling
in favor of a neighbor
who sued Jack for
damages arising from
alleged interference to
their home-entertainment

equipment, the judge
ordered Jack to per-
manently cease transmit-
ting radio signals from his
property and to pay
damages and court costs.
The encouraging news is
that Jack has decided to
appeal the decision. More
on this landmark case on
page 66.

On a recent trip 1o West Germany to receive flight training
from Lufthansa Airlines, Bill Pedersen, KM1C, had the good
fortune to meet a fellow ham, DK6ZZ, a former Lufthansa
captain and current president of the Lufthansa ARC. He also
got a tour of the club’s station, DIADLH, af the Frankfurt am
Main airport. In addition to working $5B and CW on HF, club
members enjoy AMTOR and OSCAR satellite operation. Bill
was s0 impressed with the club’s AMTOR setup that he set
up his own and anxiously looks forward to his first AMTOR
050 with DK6ZZ from this
side of the pond. Pictured
(I-ry are KM1C, DXLIWH,
DK6ZZ and DL3RBF.

FCC Revisits Emergency-Communication Issue

A year ago, in a proposal designed to more clearly
spell out the parameters for retransmitting Amateur
Radio signals, the FCC changed the definition of
amateur emergency communication. In response to an
ARRL petition, the FCC has reinstated its original
definition of emergency communications, effective
May 4, 1986, See this month’s Happenings for details.

Want a Two-Way with W1AW?

Because of the many
hours devoted to code
practice and bulletins,
WI1AW is not available for
casual QS0s during the
evening. However, there is
usually a 30-minute
“window'" between 11:30

PM EDT and midnight
when WI1AW is available
for contacts. A number of
ARRLE HQ nightowls are
operating the station near-
ly every weekday during
this half hour, Look for
W1AW on 7040 kHz.

A good location, a captive audience and a willingness. to
devote some time and effort are the main ingredients of a
successful Amateur Radio demonstration, Members of the
Council of Eastern Massachusetts Amateur Radio Clubs had
all these and more when they sponsored an exhibit on the
main floor of the Museum of Science in Boston the weekend
of April 26-27. Some 8000 people had the opportunity to view
Amateur Radio close-up and to participate in hands-on
demonstrations at the exhibit, which covered all modes of
radio communication, including packet radio and OSCAR.
Here, members of the Council erect antennas on the
Museum roof during a dry run about a month beiore the
exhibit. (KATDTU photo)
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If vou're a traffic handler, chances are you've handled some
traftic originating from WD4HO, the Clover Leal ARC, in
Brooksville, Florida. Over the past nine years, station
members have passed thousands of messages to family and
friends on behalf of the more than 2000 retirees living at the
Clover Leaf Farms and Clover Leaf Forest communities,
Founded in 1977, WD4110 is 25 members strong and an ARRL
Spectal Service Club. Pictured {-r} are trustee and founder
WHILE on 2 Tneters, W4LYT on RTTY, WD4ENX on CW, Club
President WD4FOB and VE3HVQ on packet radio. (KB4INB

photo)

Amateur Radio at EXPO 86

Among the many things
the more than 13 million
expected visitors to EXPO
86 will see is state-of-the-
art Amateur Radio station
VEZEXPO. Located in the
main exhibit hall of the
Canada Pavilion at the
Waorld’'s Fair on Transpor-
tation and Communica-
tion, in Vancouver, British
Columbia, VEZEXPO is

open to the public and on-

the air from 10 AM to
10 PM PDT daily until

October 13. A special
feature of the station is a
packet-radiofcomputer
system hooked into a
bulletin board that hams
there can use to answer
visitors” questions about
Amateur Radio. Hams who
wish to operate from
VEZEXPQ or arrange a
sked should contact the
VEZEXPO Amateur Radio
Society, 202-13640 b7 Ave,
Surrey, BC V3W 6X5,

JY2RBH: World’s Youngest Ham?

Congratulations to King
Hussein, }¥Y1, and Queen
Noor, IY2ZNH, on the birth
of their fourth child, Her
Roval Majesty Princess

Raya. In keeping with
recent jordanfan tradition,
she has been assigned the
call JYZRBH.

DXers: Know Thy Contact

DXers who are interested
in knowing more about
the people and places .
behind their QS0s might
want to check out the new
Britantnica Atfas. A good
source of facts and figures

from around the world,
this publication has an
added attraction: ARRL
members canm save $15 off
the regular price. Check
out the ad on page 122,
this issue.

[

ICOM America, Inc has kindly donated « set of new
HFVHFUHF multimode transceivers for use at the Hiram
Percy Maxim Memorial Station, W1AW. ICOM Marketing
Manager Evelyn Garrison, KATLPK (shown here), visited ARRL
HQ} to personally make the presentation. Of special interest
to ARRL Executive Vice President Dave Sumner, K1ZZ, is this
1C-1271A for 23-cm satellite and terrestrial work, W1AW is
open evenings seven days a week as well as during normal
HQ business hours, so if you're going to be in the Hartford
area, why not plan to visit the station and HQ.

The item on the underwater operation of KV4KD that
appeared in this column in March 1986 got WTAW chief
operator WiWFR to thinking. Digging through his sfation
350 files, Chuck found this SL from an “agqua’ 55B
tworway dated July 3, 1976,
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League Lines

In what may be the most significant FCC NPRM of the 1980s, the FCCin response to an ARRL
petition—has issued a major proposal to enhance Novice/ Technician privileges. 'The NPRM very closely
follows the proposals of the ARRL Petition. It would allow Navices/Technicians digital and SSB privileges
on portions of the 10-meter band, and also allow Novices to operate phone on 220 MHz and on a portion
of the 1240-MHz band (all authorized modes).

Although the NPRM was released only 48 hours prior to this issue being sent to the printer, details on the
proposal, plus its complete text, can be found beginning on page 48.

Just at press time, the FCC adopted a Report and Order on Repeater Coordination, in PR Docket 85-22.
The new rules make amateur stations in repeater or auxiliary operation mutually responsible to resolve inter-
ference between them, except when one repeater or auxiliary operation is coordinated and the other is not.
In that case, the station that is not coordinated has primary responsibility for resolving the interference;
however, the Commission decided not to require coordination as a prior condition to repeater or auxiliary
operation, nor to adopt more-detailed rules for coordination unless the present measures prove inadequate.

There was one big surprise that was not contemplated in the Notice or in the League’s comments: With
coordination of stations in repeater or auxiliary eperation virtually universal, the Commission feels if can
leave to the coordination process the matter of determination of acceptable powet levels and heights above
average terrain. Thus, Section 97.85(g) setting forth these parameters has been dropped from the rules,
effective 0001 UTC, July 12, 1986.

The ARRL has petitioned the FCC to require the labeling of home electronic equipment relative to its sus-
ceptibility to radio-frequency interference. The petition requests that the Commission reguire that a tag or
notice be attached to home electronic devices or their instruction manuals to indicate whether the deviee in-
corporates shielding, filtering or circuitry designed to reduce its susceptibility to nearby radio transmitters,
The tag or label also would warn the owner that the device may be subject to radig-frequency interference.

Bills have been introduced in both houses of the New York state legislature relating to the construction of
towers. The legislation would restrict towers to the height of the iree line or 50 feet, whichever is lower. An
exception is given to towers attached to a residence.

The Committees on Environmental Conservation are considering the legislation, but as vet no action has
been taken and there does not appear to be any immediate danger of passage. For further information, New
York amateurs should contact their respective ARRL Section Manager.

New Extra Class Question Pool: The FCC has issued the new Exfra Class written element (uestion pool,
with a release date of April 1986. Because the FCC’s instructions to the VECs direct that the new material
must be used on exams no later than six months after its issuance, ARRL VEC will be putting the new pool
into use in tesls beginning Qctober 1, 1986. Also, the ARRL/VEC will be changing the tests for the
Advanced class on July [, 1986.

Field Day ops are reminded that there is no credit for contacts on the 10-MHz (30-meter) band. Although

US amateurs have exclusive status on 30 meters, in many other countries the band is shared with other radio
services. Contest-style activity could cause harmful interference and threaten our use of the band. The inter-
ference potential is why US amateurs are limited to 200 watts output, CW and digital communications only.

Attention SHF Enthusiasts: The First Annual ARRI 10-GHz Cumulative Contest will be held on the
weekends of September 27-28 and October 10-11, Full details appear on page 84 of this issue. CU there!

The 7986-87 Repeater Directory is here, and it’s still $3! It’l fit in your shirt pocket or purse, and it’s got a
whopping 10,000 entries. Also available (for $5) from ARRL HO or your local dealer is the QRP Notebook,
4 builder’s guide 10 low-power gear. Its author, Doug DeMaw, W1FB, has been a QRP enthusiast for many
years. The Advanced Class License Manual second edition (also $3) is due out soon, and will contain the
newly revised question pool and answers. If you order a book from HQ, piease-add $2.50 for book-rate
postage or $3.50 for UPS. The ARRL. 1985 Annual Report will be available to members for $1 postage in
mid-June.

The International Amateur Radio Union (IARU) was granted observer status at the International Telecom-
munication Union Regional Administrative Planning Conference for the Broadcasting Service that opened
April 14 in Geneva. This Conference was called to plan the introduction of the 1605-1705 kHz broadcast
band in Region 2., Representing the FARU are President Richard 1.. Baldwin, WIRU; Region [ Secretary
John Allaway, G3FKM; and Region 2 EC Member Steven Dunkerley, VP9IM.
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several major meteor showers.

Maeteor scatter provides the oppor-
tunity for well-equipped stations to make
contacts over distances of up to 1400 miles
on 2 meters. When a meteor shower arrives,
the 2-m band goes wild with signals. Meteor
scatter is niot only a lot of fun, it can really
help you increase vour state or grid-square
total on VHF!

When will a meteor shower peak. and
when is the hest time to be on the air (they’re
not necessarily the same)? What is the best
direction to point your antenna? Why are
some meteor showers terrific one year and
poor the next? [ will attempt to answer these
questions, and explain how meteors and
comets travel in the solar system, how to cal-
cilate the meteor-shower peaks, and how
to tell if the meteors will support propaga-
tion in a particufar direction.

E ach vear, VYHFers look forward to

Meteor Basics

As you probably know, most meteors are
tiny bits of rocky space debris. Some of
them are particles of leftover matter from
the formation of the solar svstem, and
others come from interstellar space. Most
of the meteors that we see at night as
“shooting stars™ are only the size of a grain
of sand. Tons of this debris enter the Earth’s
atmosphere every day, and virtually all of
it burns up as it falls. Only an extremely
small amount of this meteoric debris makes
it to the ground (if one does, it is called a
theteorite).

Meteors are of two types, depending on
their source: “‘sporadic’” and *‘shower.”
There are far more sporadic meteors than
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shower meteors.” Sporadic meteors fall at
random times and their source 1s unknown.
About three times more sporadic meteors
are swept up by the Earth’s atmosphere in
the morning {around 6 AM) fhan in the
evening {minimum at & PM local time)?
Furthermore, the Earth encounters more of
them during June, July and August, appar-
ently because there is a somewhat higher
concentration of meteoric **space dust®’ in
the portion of the solar system through
which the Earth passes during those months,

The “shower’” type of meteor is a much
more predictable group. Shower meteors
travel in relatively concentrated orbits
around the sun, and the Earth passes
through some of these orbits at predictable
times during the year. During a meteor
shower an observer, either visually or using
radio, may detect tens, hundreds or (rarely)
even thousands of meteors per hour. Our
encounters with these intense concentrations
of meteors usually do not last long, and it
is an advantage to know when the peak of
a shower will occur so that you can be on
the air when the most meteors are available,

Shower meteors are closely related to
comets, Comefs travel in elliptical orbits,
with the sun at one focus and the other
“end’’ far out in the sular system, often past
the orbit of Jupiter. As a comet nears the
sun, it boils and breaks up much like a dirty
snowball on a warm day. It sheds millions
of particles of rocky debris, and almost all
of this debris remains in. or near. the
comet’s orbit. The solar wind, composed of

iNotes appear on page 20.

charged particles blown away from the sun,
disperses the meteor debris, but most of the
debris remains relativelv near the ¢omet’s
orbit, and after many years, the comet’s
orbit is littered with fragments of the comet.
This littered orbit 15 called a mereor stream,
When the Earth, in its annual trip around
the sun, crosses this stream it is bombarded
by the litter, and we experience a meteor
shower.

Although some debris gets scattered
throughout the comet’s elliptical orbit,
much of it (especially the larger particles}
remains concentrated near the comet itself.
Therefore, if we cross a comet’s orbit some-
where close to the comet, we often ses a
huge increase in the number of meteors
entering the Earth’s atmosphere that can
produce a meteor “storm*’ of thousands of
meteors per hour! These are very rare—
most of us will experience only one or two
in our lifetime,

Orbits and Ecliptic Longitude

Like all orbiting bodies, including
planets, comets {ravel in elliptical orbits.
Comet orbits differ from planet orbits,
however, in that they are more strongly
elliptical, and although the solar svstem’s
planets all travel in nearly the same plane
(the ecliptic), comets do not (Fig 13, The
orbits of many comets don’t come close to
the Earth’s orbit so we never cross their
path. Other comet orbits cross the Earth's
at some point in space, and we experience
a meteor shower as a result. In some cases,
we cross orbits twice each vear, and there-
fore get two meteor showers from the same
comet. This is the case with Halley’s comet



and the meteor showers known as the Eta
Aquarids and the Orionids. See Fig 2.
We can predict when meteor showers will
occur because the location in space of the
intersection where the Earth’s orbit crosses

the meteor stream’s orbit is more or less.

fixed in space. Astronomers keep track of
the Earth’s orbit by means of ecliptic
longitude (E L), which is sometimes called
solar longitude. E 1. is much like Earthly
longitude, except that it is referenced to the
sun, B L is measured in degrees around the
Earth’s orbit, starting at each vear’s vernal
equinox. E L is & handy way to keep track
of the Earth’s position in space because
Farth returns to the same E L at about the
same time each year—therefore, we can
translate between a location in space and a
date when the Barth will be there. if we
know the E L of a meteor stream’s orbit
where it crosses the Barth’s, we can calculate
the date in the future when we will cross it
again (Fig 3). If meteor watchers notice a
meteor shower peaking at a certain time one
year, that time can be transtated into the
E L the Barth occopied af thar time. Why
would we want to know this? Well, remem-
ber that each year is about (but not quite)
365% days long; a meteor shower peak will
come about 6 hows later each vear (fleap
years are tricky). To reliably predict the time
of a meteor shower, all we need to know
is when the Earth will arrive at the celestial
**address™ where the meteor's orbit crosses
ours.

A simple method for locating the approxi-
mate peak time for meteor showers, based
on published E L data, was developed by
Russ Wicker, W4WD, and described by Joe
Reisert, W1JR.* Joe’s excellent article in-
cludes a short computer program that gives
approximate peak times for several show-
ers and a lot of other useful information
about meteor scatter.

Peak prediction is actually very simple,
Basically it involves calculating Earth’s lo-
cation in terms of E L. for 0000 UTC the
day before and the day after the expected
peak of a shower. Values of E L are tabu-
lated in the Nautical Almanac each year,
and we know fairly accurately the E L of
most major showers.® If you have the E L
at 0000 UTC for the day before and the day
after, all you need do is interpolate what
time corresponds to the E [ of the peak.
Formulas for this calculation are provided
in the Appendix.

Here’s where things start getting compli-
cated. Unfortunately, just calculating the
E L isn’t enough. The E L of the Earth has
a slightly different starting place in space
each year, referred to as the “‘mean equinox
of date.” The difference is caused by the
wobble of the Earth’s axis, known as preces-
sion, It amounts to only about 25 minutes
cach year, but the years add up, Before long
a lot of error can creep into predictions that
don’t take precession into account, You
can’t use the same E L for one year, and
then again four years later—you’ll be off
about 2 hours.

All published E L data for metsor

vo..n FPEASEIDS

SATURI
P ATURN

Fig 1—0Orbits of the Perselds and some of the salar system planets. (From The Astronomical
Companion, with permissian of the author; sea note 2.)

// . JUPITER

mars

W,
HALLEY'S 'y
COMET\\ \l“

I

ETA
AQUARIDS

ORIONIDS

Fig 2--Qrbits of the Eta Aquarids, Orionids and Halley's comet with respect to the Earth's arbit. (Fram

The Astronomical Companion, with permission of the author; see note 2.)

270" EL
ON DEC 22

HoeT
O°EL -‘(‘3’2 1B EL
ON MAR 22 TN ON SEP 23
o
APR .\\ _f!,
" Csep
4
N s
) -
May . P
S / T PERSEIDS STREAM
. T ERE?;SE?';SOI;R ARBIT
e e [139°
JUN e O
JUL
20° EL
ON JUNE 22

Fig 3—Mlusiraticns of ecliptic longitude ralationships.

showers are specified in the coordinates of
a specific “epoch,”” usually 1950, For ex-
ample, the most up-to-date research indi-
cates that the Perseids meteor stream
intersects the Earth’s orbit most complete-
ly at E L 139.19 degrees, “epoch 1950."*

[f we want to know when, during 1986, the
Earth will arrive at the spot in its orbit which
was 139.19 degrees in 1950, we must first

add an appropriate amount of precession to
139.19 to find the shower’s E L in [986
terms. It sounds complicated, but it isn't.

June 1986 15



The formula for finding the precession fac-
tor is shown in the Appendix. Using these
calculations, we can predict meteor-shower
peaks as accurately as many protessional
astronomers,

Complications: Real Meteor Streams
Aren’t Simple

The above-described calculations of
meteor-shower peak times are precise to
within a few minutes. That really doesn’t
matter, since most meteor showers last for
many hours or gven days. There are,
however, several serious problems facing
VHFers who seek to pinpoint a shower’s
peak.

Sorne showers have sharp peaks, it is true,
but others have hardly 4 peak at all! For ex-
ample, the Eta Aquarids and the Orionids,
both associated with Halley’s comet, have
peaks that are spread over nearly two days,
The Andromedids shower occurs during the
span from August 31 to the end of Novem-
ber and is above half-strength for nearly a
month! A peak for this shower is not easily
detected. T'o make matters worse, the peak
E L for some showers wanders around from
year to yedar, 50 that it is impossible to ac-
curately predict the peaks. Fortunately,
many showers are better behaved, and their
peak E Ls have been pretty well established.
Areordingly, you will have a good chance
of success when you calculate their peaks for
any particular year. in peneral, the narrower
the peak of a shower, in days or hours, the
more accurately we know the actal peak
E 1.

An additional problem, that is nearly
impossible for the casual observer to predict,
is that some meteor streams are strongly in-
fluenced by the planet Jupiter. This planet,
more massive than the rest of the planets
combined, van drastically divert meteor
streams that come near it in space. This
means that some showers may move, inten-
sify or disappear completely—or perhaps a
new shower may appear *‘out of nowhere.”™
The Draconids shower is an example of this
phenomenon.

Further complications arise with many
showers because the solar wind has pushed
particles of different sizes to different parts
of the orbit, causing difterent sized meteors
to fall at different times during some
showers. In many showers, small particles,
that may be more abundant, peak earlier
than larger particles. [n the case of the
Perseids, smaller meteors that give shorter
bursts at VHF than larger ones are more
abundant early in the shower, Long-burning
meteors are more common slightly atter the
main peak of the shower. If vou want to
work really long-haul DX, schedule your at-
tempts for the peak of the larger meteors
because they begin ionization at higher al-
titudes. .

The ionization altitude, which directly af-
fects the maximum possible DX, depends
on a number of {actors. Most important is
the velocity of the meteor. All meteors in
a given shower travel at about the same ve-
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Fig 4—Relative speeds of the Earth and mefears.
Table 1
Major (and Minocr) Meteor Showers
Shower Date Paak Time Above Approximate Valocity
Range Date Quarter Max  Visual Rate  fm/Sec
Quadrantids  Jan 1-6 Jan 3 14 hours 40-150/h 41.5
{Lyridls) Apr 18-25 Apr 21 2.3 days 10-20 £7.6
Fta Aguarids Apr 21-May 12 May 4/5 3 days 10-40 55.5
Arietids May 28-Jun 18 Jun 7 ? &0 370
Perselds Jul 23-Aug 20 Aug 12 +.6 days 50-100 59,4
Qrionids Oct 2-Nov 7 Qct 20 2 days 10-70 66.4
{Taurids) QOct 20-Nov 20 Nov 34 7 15 28-30
(Leonids) Nev 14-20 Nov 17 4 days 5-20 N7
Geminids Dec 4-16 Dec 13 2.6 days 50-80 34.4
(Ursids) Dec 17-24 Dec 22 2.2 days 1415 33.4
Meteor Shower Astronomical Data
Shower 1950 E L of Radlant Height of  Assuciated Pariod  Notes
Peak (Source) RA Dec fonizatlon GComet (Years)
Cwadrantids’  282.55 (a) 15h28m +50 100 km urknown
(Lyrids) 314 (b) I8h 8m +32 105km Thatcher 415
Eta Aquaridsz 45 (¢ 22h20m -~ 1 115 km Halley 5B 2
Arietids? 78 o) 2hs6m +23 100 km unknown 3
FParselds? 139.18 (@) 3h 4m +58 110km Swift-Tuttla 120 4
Orionids? 208 (o) Gh20m +15 115km  Halley 75 2
{Taurids) 222 % (b} 3h32m +14 100 km Encke 3
{Leonids)s 234.462 (d) 10h 8m 22 150 km Temple- 3317
Tuttle
Geminids® 261,16 (f} 7h26m +32 95km unknown 16 8
{Ursids} 270 (d) 1dh28m +78 100km Tuttle 14

Sources for E L. Values

a) Meintosh and Simek, 1984
) Ottewell, 1985
) Mcintosh and Hajduk, 1983

Notes

dj Cnek, 1971
3} Simek and Mclniosh, 1986, in press
f) Mcintosh and Simek, 1380

Wariable peak time 1+ 3.8 haurg) from year to yaar; fong-guration metesrs peak aboul

1.6 hours after main peak,

“Far the Eta Aguarids and Orionids. the peaks are similar: rather broad with several
subpazks. This is a very camplex meteor stream and pradicting its exact peak

is tutile.

3This is a rich shower, but the particles are small and therefore bursts are shart.
4Parant comet has apparently been lost. Long-duration metears peak abeut 2 hours

fater than main peak. The peak s not sharp.

iShowar has widely vanable Jduration, These mateors are the swiftest of all major

shownrs. Usually weak, but oecasionally spectacular.

6 ong-duratioh meteors peak aliout 3 hours Jater than main peak.

locity relative to the Earth, but different
showers have different velocities. This is due
mostly to the angle at which the meteor
stream’s orbit intersects Earth’s orbit. Recall
that meteor and comet orbits are often not
in the same plane as the ecliptic (the plane
in which all the planets rotate), therefore we
can collide with meteor streams at many
different angles (Fig 4). If the meteor
streams’s orbit crosses Barth’s at a high
angle, we perceive the meteor speed to be
about equal to their actual velocity relative
to the Sun. If the stream runs into us **head-
on,’® that 1s, if the meteors are travelling in
a direction opposite to vurs, then their ap-
parent velocity is much greater. The
“slowest’’ meteors are those that overtake
us from behind. Since we know the direc-
tion from which the meteors are coming
relative to the Earth’s orbit, we can calculate

the refative velocity of the stream’s meteors.
These values are shown in Table [, Faster
meteors ionize high in the atmosphere and
are best for high frequencies and long paths.
Slower meteors tonize lower in the
atmosphere and are best for low frequen-
cies and short paths.

Where Do | Point My Antenna?

If all that we need to know is the time of
a meteor shower’s peak, we could just get
on the air and start working DX
Unfortunately, knowing the shower’s peak
time isn’t enough it you want to know how
favorable the propagation conditions will
be. Many VHF DXers spend many hours
during supposedly ‘‘peak’’ times trying to
make Q8COs, but in vain, Why?

An essential piece of information is what
the orientation of the shower’s radiant will
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be with respect to the path you want to
work. If the orientation is wrong, you will
have a hard time making a contact even if
the shower is very rich.

What is the radiant of a meteor shower?

Well, the radiant is the area of the sky fromn

which the shower meteors appear to fall.
It’s somewhat like looking along railroad
tracks: They appear to originate at a single
point in the distance although they are ac-
tually parallel to each other. In a meteor
shower, the meteors seem to radiate from
a spot in the sky, although they are actually
travelling virtually parallel to each other.
This spot, the meteor shower’s radiant,
appedars to move just as stars appear to
move through the night sky. During some
part of the night (or day) the radiant may
be below the horizon; in that case we won’t
see many of the shower’s meteors (although
other parts of Earth will). At other times
the radiant may be high in the sky and both
VHFers and meteor watchers will see many
meteors (Fig 5).

i we know where the radiant is located
in the sky, we can predict when the shower
meteors will support propagation in a par-
ticular direction. This aspect of meteor-
scafter propagation is discussed in detail by
Bain.® Many amateurs have noticed that

certain meteor showers appear to be best

at particular times of the day, vear after
vear. For example, most VHFers think that
the Perseids shower is best on the morning
of August 12 every year.

You might think that this contradicts the
foregoing discussion of peak times and
ecliptic longitude, and you would be partly
right! Here is an amazing fact: It doesn’t
realiy matter precisely when most meteor
showers peak. If the radiant is in the wrong
position, the shower doesn’t do vowu any
good! On the other hand, most showers are
near their peaks for many hours, if not
days, and their radiants pass through the
““right™ spot in the sky on a regular basis.
For example, consider the Perseids again.
When 1 lived in the Midwest, it was
common knowledge that the long-haul path
to Arizona opened up briefly at around 10
AM, local time on the morning of August
12 each year. Why? Well, because at that
time the Perseids’ radiant is always at an
elevation of about 45° over the midpoint
of the path. No matter whether the shower
was actually peaking, or not, it appeared
to peak for that path at the same time each
vear. From a VHFer’s point of view, that’s
all that really matters.

Fig 6 shows the effect of the radiant’s
position on echos from TV stations during
the Gerninids shower. 'The greatest number

of echos are received around the time that
the radiant is at an elevation of 30-50°.
When the radiant is lower, or kigher in the
sky, a smaller number of meteors appears
to be present.

Low radiant elevations, even somewhat
below the horizon, are still usable but there
will appear to be many fewer meteors. In-
terestingly, however, the meteors you do
catch will often provide very intense signals
because they arrive more-or-less tan-
gentially to your portion of the Earth’s sur-
face, and this is favorable for propagation.
High radiant elevations will provide a
wealth of meteors, but in many different
directions of propagation, so that for a par-
ticular path you may not be as well off,
Also; meteors that fall when the radiant is
above 50° or so produce trails that appear
much shorter than those of meteors from
lower angles. The best situation is when the
radiant is at right angles to the path of
interest, and at about 45° elevation.

How can we tell where the radiant is?
After all, most VHF meteor-scatter buffs
would rather be indoors working DX than
outside trying to figure out where the
shower’s radiant is. Luckily, meteor-
shower radiants are much more reliably
predictable than eciiptic longitudes.
Radiants, just like celestial objects, have a
position that may be described by right
ascension (RA) and declination (dec). Right
ascension is much like longitude, except it
is transtated to the celestial sphere instead
of Earth. Declination is a lot like
latitude—it is referred to the plane which
Earth’s equator would make if it were ex-
tended into outer space {the cquatorial
plane). If we know a meteor-shower radi-
ant’s RA and dec, we can determine the
radiant's azimuth and elevation at any time
for any spot on Earth. For meteor scatter,
we want to know the radiant’s apparent po-
sition at a point about midway between our
QTH and the station or grid square we wish
to work. To optimize our use of time, we
may want to know when the radiant wiil
be in the “*right”’ position—when, or if, it
will be at right angles to the desired path
and at about 45° elevation, Alternatively,
we may want {0 know the best direction to
point our antennas at, say, i200 UTC.

Calculating the azimuth and elevation of
a celestial body, or a radiant, is not an casy
task, unfortunately. The procedure is
described in the Almanac for Computers
(see note 4). It involves calcuiation of local
apparent sidereal time and other factors
that are rather time consuming. it is much
casier to use a computer program called
Meteor to perform the calculations for
determining the peak time of all major
meteor showers, the optimum time for
propagation in any particular direction
from your QTH, and provide a simple
graph of the radiant’s path over any desired
period of time. Mereor is written for the

IBM® PC and all compatible computers.
The program is menu driven, meaning you
are given a list of choices that tell the com-
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puter what information you want. You
don’t have to calculate anything.

Option 1 of Meteor calcuiates the peak
date/time for major meteor showers, based
on an algorithm simifar to that developed
by W4WD, WIIR, and Iim Reisert,
ADIC. Option 2 tells you the best time to
try to make contacts in a specific direction
during a shower. You can specify a general
direction, such as southeast, or you can
specify another station’s latitude and
longitude, The program provides the
bearing and distance to the other QTH, as
well as a diagram of the azimuth and ele-
vation of the shower’s radiant from the
path midpoint in hourly increments.
Option 3 looks from your QTH to distant
points in each of the main directions
(N, NE, E, SE, 5, 5W, W and NW) and
calculates “*good” and **hest” times for
each direction. Option 4 calculates the best
direction at any particular time.

A program listing for Meteor is available
from the ARRL Technical Department.
Send %3 and a business-size SASE to
ARRL-TI, 225 Main St, Newington, CT
06111 and ask for ““Meteor/ Owen.” A
program disk is available directly from the
author. Send a business-size SASE to the
author for price and availability.

Meteor Showers, Big and Small

High-power meteor radar observatories
in Ontario, Czechoslovakia, the USSR and
Sweden operate in the 30-50 MHz frequen-
cy range. The following information comes
from these radar observations, and it
correlates very well with what you can ex-
pect on VHF. In most cases, the observa-
tions accurred over many years and so the
descriptions of the various meteor showers
are **averages”’ of thousands of individual
meteor radar observations.

Quadrantids

The Quadrantids meteor shower is the
first of the vear (Jan [-6), and it is one of
the best. 1t has not been extensively studied
by visual meteor observers because of ¢old
weather in the Northern Hemisphere, The
peak time of the Quadrantids is variable
from vear to year, within a range of + (L15
degree of E L. for most years.” The value
of E L. in Table 1 is the average value and
a good starting point for calculations. The
peak of the Quadrantids is somewhat
asymmetrical—that is, the number of
meteors falls off more rapidly after the
peak. Large and small meteors peak at
about the same time, but in some years the
larger meteors may appear to peak an hour
or so later than the main peak. The
“parent”” comet of the Quadrantids has not
been identified. The Quadrantids are best
for NE-SW and SE-NW paths and poor for
N-S and E-W patheg.

Eta Agquarids

The Eta Aquarids (April 21-May 12) are
associated with Halley’s comet.® Most of
the following comments also apply to the

18 05sT=

s

2

PERSEIRS METEGR SHOWER, 1985
SQUTHWESY PATH FROM
CANTON, NY

80

. AFPROX PEAK®
w I AUG {2 0800 VTG ~——
8 = g0 - i
8
=5
R 30 -
@ E
§z
;L:.Jm.go b=
=3

<

~

86 120 144 168 192

TIME IN HOURS BEGINNING ODOO UTT
AUGUST B, 1985

Fig 7—Perseids meteor activity as manitored on TV for a period of eight days in 1985,

Orionids, in October, because they, too,
are pieces of Halley’s comet. The Eta
Aguarids travel in Halley’s orbit, but ahead
of the comet as it approaches the Sun. The
stream is complex in that different sized
particles travel in different parts of the
stream, with several substreams within the
main orbit, Therefore, the peak of the Eta
Agquarids is broad and hard to pinpoint in
any single year. These meteors are coming
nearly head on into the Earth at a high
velocity (67 km/s) and ionize rather high
in the atmosphere {(good for long-haul DX).
The Fta Aquarids are best for NE-SW and
SE-NW paths, Fair for B-W and poor for
N-S paths.

Arletids

The Arietids shower (May 29-June 19)
has not been studied by visual meteor
watchers for a very simple reason: It occurs
during the daytime. This was one of the
first showers to be detected with radar.
British radar operators during WW 11 were
confused because they thought that some
of the radar echos were from approaching
gnemy aircraft. Up to 60 meteors/h may
be heard on VHF, but the bursts are often
rather short because most Arietid particies
are small. The Arietids are very good for
N-S paths and poor for others.

Perseids

The Perseids shower, in August, has
heen an old faithful for years. Many
VHFers {including me!} made their first
or best meteor-scatter QSOs during
this shower. [ts comet, Swift-Tuttle,
was seen only in 1862, It was expected to
return around 1982 and is now overdue.
These meteors are relatively fast (59-
60 km/s). The Perseids shower has a well-
developed peak, although the longer-
burning meteors peak somewhat after the
main peak of small meteors. Some
observers believe that the Perseids have
been declining in strength since 1980, but
it is still the most popular shower of the

year for YHFers. Virtually all of the VHF
DX records for meteor scatter have been
set during this shower because activity is
high, Tots of meteors are available, they
have a high velocity, and the radiant is well
situated for NE-SW and SE-NW paths.
Other paths are rather poor,

Leonids

A few veteran VHFers can recall the in-
credible night in 1966 when the Leonid
shower [it up the sky like a Roman candle,
and the VHF bands went wild. Literally
thousands of meteors per hour fell for a
short time—a situation called a “*storm””
by meteor watchers. The Leonids (Nov
14-20) have produced similar storms of
meteors many times in the past. Peaks of
activity occurred in 1961, 1965, 1966 and
1969, with the last two being very brief.
Since that time the Leonids have been very
meek, hardly noticeable. Contrary to
popular opinion, the occurrence of these
storms is not easily predictable; they may
oceur in any vear. However, the greatest
likelihood of a storm is during the time that
the Leonids’ parent comet, Temple-Tuttle,
comes near the sun. This will happen next
in the latter half of the 1990s. The Leonids
collide with Earth at a very high velocity,
about 71 km/s, so when they are good, they
are very, very good. The Leonids are ex-
ceptionally favorable for N-5 paths, fair for
NE-SW and NW-SE and poor for others.

Geminids

The Geminids (Dec 4-16) are very reliable
from year to year. This stream has been
studied carefully for a long time. It lasts
for about one day and often yields about
50 meteors/hour. It may be increasing in
strength, which may offset the apparent
decrease in strength of the Perseids.
However, the Geminids are very slow
{34 km/s) so they are not good for long dis-
tances or high frequencies. Not many
bursts are heard on 2 meters. The peak of
the Geminids is complex, with larger par-
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1985.

ticles peaking later than the small ones.
More variability in numbers is seen in the
small meteors than in the large ones. The
Geminids are extremely good for N-S
paths, and poor for others.

Minor Showers

A large number of meteor showers are
not shown in Table 1 because they are so-
called ““minor” showers, vielding only a
couple of meteors per hour during their
peak. Actually, there are dozens of minor
showers, but they provide so few meteors
that they aren’t much help to VHFers.

Some showers, such as the Lyrids,
Taurids and Ursids, were once more pro-
lific than they are today. They have
declined almost into “‘minor*’ status so that
not much is expected from them in the near
future. They are included in Table 1, but
don’t count on them too much. Other
minor showers, however, occasionally
surprise us with tremendous activity. These
outbursts are usually correlated with the
passage of the shower’s parent comet. For
example, the usuaily dull Draconids shower
(October) produced about 30,000
metecrs/hour in 1933 and 10,000/hour in
1946. The Andromedids displayed
13,000/hour in 1885, but they have hardly
been seen since. Some truly spectacular DX
opportunities become available during
meteor storms, so it pays to be aware of
the times they may occur.

The best way to predict increased activity
of otherwise minor showers is to read
amateur astronomy magazinges, such as Sky
and Telescope. [f you read that a comet is
expected to be visible, that means it is ap-
proaching the sun, and a larger number of
meteors should be available from its ac-
companying meteor siream. Find the
meteor shower that is associated with the
comet, and there’s a good chance that an
increased number of meteors will fall

during the shower’s annual appearance.

Studying and Using Meteors

Technically minded radio amateurs can
contribute significantly to the advancement
of meteor research. The cost of operating
a 20-kW radar transmitter has become pro-
hibitively high in the past decade, and
several of the more famous research sites
have ceased operation. Information from
atnateurs is valuable to those who still study
meteor streams and showers. The record-
ing of the refative activity of different
showers (such as in The World Above
S0 MHz) is read by astronomers, who
appreciate the worldwide abundance of
radio amateurs.

Pr David Meisel of the State University
of New York at Geneseo is president of the
American Meteor Society. This society is
primarily interested in studying meteors by
traditional visual means, but Dr Meisel is
actively trying to organize VHF radio
amateurs to collect information by radio.
He seeks correspondence from serious
amateurs who wish to assist in this effort,
His address is Dr David Meisel, ¢/o Dept
of Physics and Astronomy, The State
University of New York at Geneseo,
Geneseo, NY 14454,

During the past three years, 1 have had
good results monitoring meteor activity on
both the FM broadcast band and TV
Channel 4. A spare receiver, tuned to a
local, unoccupied FM or TV channel will
pick up dozens of meteor bursts per hour,
even during nonshower times. During
several major showers in 1985, I connected
a strip-chart recorder to the 5 meter of a
homemade receiver tuned to TV Channel
4 (67.25 MHz) and detected thousands of
meteors. An additional advantage of this
approach is that by watching the receiver
S meter dance, you can anticipate good
bursts on 144 MHz. This saves a lot of ex-

haustive calling into empty space when you
are trying to work “random’ DX near
144.200 MHz!

Fig 7 reflects my results from the 1985
Perseids shower, and it shows how a typical
shower acts each day. The graph clearly
shows the jagged curve of numbers of
meteors through the day. Hach day there
is a distinct peak and also a very deep null
in meteor abundance. If you listened only
one day, vou might conclude that the
shower peaked and then disappeared! The
peaks and valleys are caused by the rising
and setting of the shower’s radiant. When
it is below the horizon, [ detect very few
meteors. When the radiant is at about 45°
elevation at a point between my QTH and
the distant TV “*beacons,”” my monitor
records lots of meteors. When the radiant
is too low or too high, fewer echos are
recorded. The curves are complicated by
the pattern of my antenna, by the varied
on-off times of the TV stations and by
natural variability of the number of
meteors. Nevertheless, you can see the
broad peak of the Perseids shower.

The Draconid shower, whose peak is
very sharp, is shown in Fig 8. Its peak was
predicted to last only a few hours, and it
did exactly that. Unfortunately, it didn’t
live up to its “‘storm’ potential. The
Draconids move very slowly, so virtually
nothing out of the ordinary was heard on
144 MHz, even though there were lots of
meteors evident on 67 MHz.,

Tips for Working Meteor-Scatter DX

Meteor scatter is one of the best ways to
increase your state or grid-square total. DX
up to 1400 miles, perhaps (rarely) even
more, is possible during the better showers.-
You will need good operating skills to take
advantage of the super-short openings
which meteors provide.

Working meteor scatter requires three
main qualities: patience, patience and more
patience. You can never tell when, or if,
meteors will fall or how long the bursts will
last. In meteor scatter, you usually don’t
hear anything at all from the other station
until the **right” meteor falls in the “right”
orientation. When that happens, the
144-MHz bursts are sometimes as long as
30-45 seconds, but usually much shorter.
You have to be very patient, but always
ready to pounce on the microphone button.

There are two principal formats that
VHFers use in meteor scatter: prearranged
schedules and ‘“*random”’ contacts. Pre-
arranged schedules usually run for 44 to 1
hour, occasionally 2 hours on 220 or
432 MHz. The two stations agree on a fre-
quency, a time, and a *‘sequence’’ for
transmitting. Usually the westernmost sta-
tion transmits during the first and third
15-second period in each minute, while the
other station listens. The eastern station
transmits during the second and fourth seg-
menis of the minute. Needless to say, both
stations must be on frequency, and syn-
chronize their ciocks with WWV, Anten-
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nas should be pointed directly along the
great-circie path for long-distance attempts.
For distances between 600 and 1000 miles,
however, antennas may be offset somewhat
from the great-circie path. The offset isn’t
critical because most VHF antennas have
a 3-dB beamwidth of 30 degrees, or more.

Random contacts are more chailenging
because you are often competing with
several other stations on the same frequen-
¢y, During major showers, most 2-meter
meteor-scatter enthusiasts congregate near
the national SSB calling frequency of
144,200 MHz. It doesn’t pay to stay exactly
ot the calling frequency, however, because
QRM often makes reception impossible. If
you live near a population center, your
signal will probably be buried by others in

your area. Try to move 5 or 10 kHz off—.

there wilf still be plenty of stations to work,
and with a lot less QRM. Because local
signals can easily QRM the incoming
signals, the majority of stations keep to the
15-second sequencing even on random
meteor-scatter contacts. Only during the
rare 30-second-long **Blue Whizzers™ is the
sequencing abandoned—then it’s every
operator for himself!

Antenna pointing is not as important as
you might believe. First, most antennas
cover a 30-degree beamwidth and can catch
signals arriving from a reiatively wide
variety of directions. Super-high-gain EME
antennas aren’t well suited to meteor scatter
because their narrow beamwidth misses
many meteor signals. Second, high-altitude
winds blow the ionized meteor trail as soon
as it is created; although it may have
formed with orientation that supports
propagation in one particular direction, if
it lasts more than a few seconds it will
deform. in this way, a single long-lived
meteor trail may permit QSOs over numer-
ous different paths.

The duration and intensity of meteor-
scatter signals are strongly related to fre-
quency. As most 6-meter operators know,
there are plenty of meteor-scatter signals on
& meters almost every morning. However,
you hear very few on 1 meters, and fewer
still on the higher frequencies. A meteor that
creates a Jong, loud burst on 6 meters may
make one only a few seconds long on 2
meters, and be only a ping on 220 MHz. As
anyone who has tried it can tell, meteors are
an endangered species on 432 MHz. As a
rule of thumb, meteors siower than 50 km/s
are usually poor for 144 MHz and up; for
220 and 432 MHz work, stick to the showers
whose meteors travel > 60 km/s.

The best way to get vour feet wet in
meteor scatter is to run a few schedules with
other, more experienced operators. Don’t
try to set a new world’s distance record
right off—make your first attempts in the
800-1000 mile range. How do you {ind
someone to run with? Tune in the Centrai
States VHF Net on 3.818 MHz on Sunday
evenings. Near the time of major showers,
vou’[l hear lots of VHFers making sched-
ules. Don't be afraid to jump in and request
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a schedule—after all, everyone was a be-
ginner once. Another way to learn about
meteor scatter is to listen on the 2-meter
calling frequency, 144.200 MHz, during
showers. You’fl fearn the format for
random contacts right away.

High power isn’t necessary for success-
ful meteor-scatter operation. Many stations
run 100 W and a single Yagi antenna.
Higher power is an asset, of course, but it
isn’t essential, Good ears and quick reflexes
with the microphone are much more im-
portan{. Listen first!

As with any new aspect of Amateur
Radio, the best procedure is to listen on the
bands, ask questions and read. The list of
references at the end of this article is a good
summary of current scientific work being
done on meteor scatter. Some of the papers
are technical, others are aimed directly at
amateurs. If vou have trouble locating
some of the foreign journals, you might
find them at a local university library.

A lot of exciting work is going on with
meteor scatter, and you can join in. Give
it a try!

' APPENDIX

To calculate the Earth’s ecliptic longitude
(E L), first determine Julian dates for the days
of interest, using the following formula:

ID = 367+Y — 7*(Y+i(1\4:+g)/121) )

+ Ez%;"hi + D o+ 1721013.5

+ UT/24 (Eq 1)
where

JD is the Julian date

Y is the year (between 1900 and 2099)
M is the month (between 1 and 12)

D is the day of the month

UT is the Universal Time in hours

Having determined the Julian date, calculate
the Earth’s ecliptic longitude, as follows:
Step 1: n = JD — 2451545.0 {Eqg 2)
Step 2: L = 280,460 + (0.9856474 s n)

(Eq 3)

Step 3:r g = 357.528 + (0.9856003 « n)
{Eq 4

Step 4: Put L. and p within the range of 0-360
by adding multiples of 360, as necessary.

Step 3t EL = L+ [L9I5 * sin(g)| +
[0.20 * sin(2 + g)] (Eq 5}

where E L is ecliptic longitude in degress.

Next, compensate meteor shower ecliptic
lomgitude (Table 1), quoted in 1950 coordinates,
for the effects of precession.

Step 10 a = 0.013968 « [(2433283 - JDV
365,251 tEq 6)

Step 2 E erw = B 1’1950 + a
where
1D is the Julian date for the time you're
interested in, determined above
i L, is the ““eorrected”’ ecliptic longitude;

{Ea 7)

that is, 1950 ecliptic longitude corrected
for precession

E Lygsy is the published ecliptic longitude
of the meteor shower in 1950 coordinates

in practice, the effects of precession do not
change noticeably from one day to the next, so
4 single calculation of E L, for each shower,
every vear, is quite sufficient. In other words,
you don’t need to calculate E L, for the day
hefore and the day after the expected peak—
just once is enough.

To calculate the peak time of a meteor shower
{sec note 3: W1IR/W4WD):

Step i: Calculate the Earth's E L for 0000
UTC the day before the shower's peak day, using
(Eq 5) and Table 1. This will be E Lysiore-

Step 2: Similarly, calculate the Earth’s E L. for
0000 TC the day following the predicted peak
day. This will be B Lyge-

Step 3: Calculate E L, by using {Eq 6) and
{Eq 7).

Step 4: Check to make sure that E Ly, I8
less than E Ly, and that B Lgg,, is greater than
E L'now'

Step 5: Calculate T, the peak time of the
shower (UTC):

E L'm:vw - E Lbel’orc

T = 24 & —
E Lype — E Lietore
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Introducing

the

Series-Parallel Network

Mest this wide-symmetrical-bandpass
impedance-transforming network.

superior LC impedance trans-

formation circuit with many applica-
tions., A diagram of the S-P network is
shown in Fig 1. 1t uses four elements in
contrast to the two found in an L network,
or three in a T or Pi network. The S-P net-
work has the properties of a series resonant
circuit on the low resistance side and a
parallel. resonant circuit on the high
resistance side with the characteristics of a
perfect transformer in between. It has a
geometrically symmetrical band-pass
response and zero phase delay at center fre-
quency. An equivalent circuit is shown in
Fig 2.

—I— he 8-P (series-parallel) network is a

This impedance transformation circuit’

has been used in filter design, but it does
not seem to be well known by transmitter,
receiver and antenna-coupler designers.
The network is discussed here as a separate
circuit but, of course, other circuits can be
added at either end.

Component Relationships

The circuit designer may choose any
desired impedance step-up (or step-down
by reversing the input and output connec-
tions). One may also choose the value of
any single element. This choice must be
made with care because it determines the
frequency response as explained later. The
signs of all reactances can be reversed, That
means that the capacitors can be replaced
with inductors, and the inductors with
capacitors, having the same magnitudes of
reactance as shown in Fig 3. The frequen-
¢y response remains the same, however.

Component value refationships are easily
grasped; X2 and X3 in series resonate with
X4; also, X2 and X3 in parallel resonate
with X1. The ratio — X4/X3 is equal to the
valtage step-up ratio, n.

Frequeney Response Shape

The S-P network is the equivalent of a
classical 2-pole band-pass filter as shown
by the equivalent circuit in Fig 2. Each pole

By Warren B. Bruene, W50LY

7805 Chattington Dr
Dallas, TX 75248
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Fig 1—Basic &-P network canfiguration.

Fig 2-~Equivalent circuit for the 5-P network.

Fig 3—Alternative S-P network configuration.

{resonant circuit) has a Q defined as:

Qr = AL (Eq 1)
Q2 = gy (Eq 2)

where r, R, X1 and X4 are as illustrated
in Fig 1. (Omit the sign of the reactance
when compulting .)

Two factors affect the shape of the fre-
gquency response curve, One is the ratio
Q1/Q2, and the other is whether one or
both ends of the network are terminated
with the design values of r and R. The ef-
fective internal resistance of the source
must be the same as the design value of the
input end of the network to provide a *“ter-
minated’” input. A signal generator with a
50-ohm output is designed to have an ef-
fective internal resistance of 50 ohms. A
receiving antenna matched to a 50-ohm
load also has a source resistance of
50 ohms. Pawer transistors or transmitting
tubes, however, may have a very high or
a very low internal resistance (relative to
their normal load resistance) depending on
whether they are operating in a linear mode
or in a saturated mode {class C or class D).
if in a linear mode, it also depends on
whether or not RF feedback is used.

Mismatching one end of the network
changes the frequency response. For this
discussion we examine four cases.

Case I: Where both ends of the network
are matched. An example is an input from
an antenna which is matched to 50 ohms
and a network load resistance of 200 ohms.

Case 2: Where the input is matched as
in Case 1 10 the low resistance end, but the
high resistance end is open-circuited. An
¢xample is an antenna coupled to an FET.

Cuse 3: Where a matched load is con-
nected to the high resistance end of the net-
work, but the input is driven by a
zero-impedance source. A class-D transis-
tor amplifier approximates this condition.

Cuse 4: Where a matched load is con-
nected to the low resistance end and the
high resistance end is fed by a very high im-
pedance source such as a tetrode linear
amplifier.

When both ends of the network are ter-
minated as for Case 1, the Qs are equal for
a maximally flat response. Fig 4 shows the
response for this case and for two widely
different (3 ratios when R/r = 4. A net-
work design with nominally equal Qs will
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Fig 4—Network tresponse is atected by Q1/Q2 ratio.

be most tolerant of the moderate mis-
matches on either or both ends. The fre-
quency responses of Cases 2, 3 and 4 are
the same when the ratio of the network Q
on the unmatched end (Qu) to the Q on the
matched end (Qm) is the same. For a maxi-

cases lor Afr =~ 4,

the following set of three equations and
eompute the third.

e
n=\}%or R =rn or

Fig 5—Network response where only one end is matched for two QufQm

X3 = ~X4 - X2 {Eq 9
Xl =1:Ql = 1 1 (Eq 10)
E I <)

R
mally flat response, the ratic Qu/Qm r=— (Eq 3) Now convert the reactance values, minus
equals two, (capacitance) to pF and plus {inductance}
When equal s are used for these cases Then compute the Q product: to uH. Capacitance (in pF} is calculated by
there will be a double-humped response i [ 000.000
with a rise of a little over i dB as shown QP =n — Eqd ¢ = e (Eq 11}
in Fig 3. The bandwidth is widened by the P lected ratio of Q1/Q2 4
double-humped response, however, m“t] al 5e :ic ez_ ratio of QU/Q2,  ypere
compute Q1 and Q2 f is the geometrical center frequency
Bandwidth e eerrmrm in MHz
The bandwidth of this network for a2 Q1 = ,/QP QL (Eq 3) X is the (negative} reactance value
given response shape is principally deter- Q2
mined by the impedance transformation Inductance (in xH) is calculated by
ratio R/t. 1t is interesting that the product Q2 = Qp (Eq 6) X
Op = Q1 X Q2 = n — |, Fig 6 shows the Ql o (Eq 12)
maximally flat responses for several R/t Then ot
ratios when the network is matched on both R where X is the (positive)} reactance value.
ends. Xd = — (Eq 7) . "
Q2 Using a Tapped Coil
Caiculating Element Values x4 If you are wondering if one coil with a
First choose two of the values inoneof X2 = _n (Eq 8 tap on it could be used in place of the two
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are matched.

Fig 7—Relative responses for $-P, T and Pi networks where both ends
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Fig 8—Relative rasponses for S-P, T and Pi networks connected 1o a

voltage source,

series inductors in the middle, the answer
is yes. In fact the bandwidth will be even
wider because of the mutual coupling be-
tween the two parts of the coil. The tap
must be located on the coil to give the
desired voltage step-up. The voltage along
the coil is not proportional to the number
of tirns (except at the middle) because the
end turns of a solenoid do not contribute
as much to the total inductance as turns in
the center. There are ways to calculate the
correct tap position, but it is probably
casiest to find it by experiment.

Tuning

A fixed-tuned $-P network can be tuned
with a dip meter. Disconnect both ends of
the network and adjust X4 to resonate at
the desired center frequency. Then short-
circuit both ends and adjust X1 to resonate
at the same frequency.

The amount of resistance transformation
can be varied by adjusting X2 (or the coil
tap). X3 or X4 and also X1 should be read-
justed after a change in X2. The network
behaves as a double-tuned circuit when
used in a transmitter output or antenna
eoupling circuit.

Fig 9-~input phass-angle variation of the S-P network with frequency for

resistive loads and Rir = 4,

Comparisor to I, T, and Pi Networks

In Fig 7, you can see the frequency
responses of L, T, Pi and 3-P networks
when the source resistance is matched for
the case of a 4-to-1 impedance step-up.
Low-pass 90-degree (equal capacitive and
inductive reactance) T and Pi networks are
shown because they give wider bandwidths
than wuetworks with larger Qs. The
responses of the T and Pi networks are
identical. Fig 8 shows the comparison when
each is designed for a source resistance of
Zero (constant volitage}. The low-pass Pi
network response is not shown because the
input shunt element across a voltage source
does not affect the network response. The
S-P network response can be widened a
little by choosing the Q ratio to give a
double-humped type of response. Two ex-
amples of the input phase-angle variation
with frequency are shown in Fig 9. In each
case the network is terminated in a matched
resistive load.

Conclusion

It is hard to understand how this network
has escaped wider recognition and usage
for so long. It deserves a place beside the

popular L, T and Pi networks. I make no
claim for originating the «circuit, but
perhaps some of the relationships have not
been published previously. There are many
ways to use this basic network which simply
behaves as two resonant circuits with a per-
fect transformer between them. Now that
the S-P network has been introduced to
you, perbaps you have a good application
for putting it to work.

Warren Bruene has been ficensed since 1935,
tolding the calls WOTTK, WBTTK and W50LY.
Three widely used circuits he originated are fefrode
neiralization, RF feedback and a directional watt-
mater circuit. The wattmefer circuit, published in
April 1959 QST, is the basis for most waitmeters
used by hams today. In addition, ho has been
granted 22 pafents. He coauthored Single Side-
band Principles and Circuits, McGraw Hill, 1964,
and authored single chapters for sevoral engineer-
ing handbaoks. He is a graduate of lowa State
University, a member of ARRL and a life fellow in
the IEEE. His fellow citation was *‘for advancing
5588 radio communications,” He spent 44 years
with Collins Radio (Rockwelfl, where he designed
the Collins 30K-1 amateur transmifter, the 308-1
linear amplifier and many commercial, military and
broadcast fransmitters. He has been with Elec-
trospace Sysfems two yaars, and is fisted in Who's
Wha in Enginesring. lggx ]

Next Month in QST

July QST will offer a variety of good reading. Builders should note the article on a
general-purpose controller board that can be expanded for connection to other boards
and circuits. Built in the ARRL Lab, this board will serve as a foundation for future
projects. Also scheduled to appear is an article about g low-cost, self-adjusting ALC
circuit that can be applied to any linear ampilifier, Scheduted feature articles include
aguide to choosing yesterday's gear for use today and a report on a recent Amateur
Radio exhibit at the Boston Science Museum. Contesters should keep an eye out
for the 10-Meter Contest resulis and the rules for the upcoming UHF Contest.

Please note: Although we try our best to include in the next issue all the itlems we've
advertised, from time to time we have to postpone publication for a month or two.

If the item you're particularly interested in doesn't appear “next month,” it most likely
will be in the following month's issue,

Strays

I would like to get in touch with...

I_] anyone with a manueal or schematic for an
AVO Meter, Madel 7, Patrick Lacey, VE3DIT,
114 Merner Ave, Kitchener, ON N2H 1X6,

(] anyone with a schematic or other service in-
formatién and crystal data for inoue Com-
munication FDFM-28 2-m FM transceiver. Paul
Goemans, WASPWP, 4327 Clover Ct, Madison,
WL 53711

L1 anyone with information on how to convert
a Henry 2-K3 linear amplifier for operation on
160 meters. Lee Wical, KH6BZF, 45-601 Luluku
Rd, Kane’Ohe, H1 96744,
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» Under Construction

A Remote
Antenna
Switcher
for HF

Part 8: One feed line—three antennas? Save dollars by reducing the
amount of coaxial cable in your system. Enjoy the convenience of
remote selection for two or more skywires!

By Doug DeMaw, W1FB

ARRL Contributing Editar
PO Box 250, Luther, M| 49658

switches are well built and con-

venient, but expensive. I think we
should get back to the practice of con-
structing Our own accessory gear. 1t will save
us money while providing some interesting
work along creative lines. After all, isn’t the
purpose of the QST series slanted toward
workshop knowledge and practices? If you
agree, let’s consider as this month’s project
a gadget that any ham can use in the sta-
tion lineup.

How many times have you wished that
you had fewer feed lines coming into the
house from an assortment of antennas that
were fed by means of coaxiai cable?
Handling multiple feed lines can become a
problem for some of us, and the high cost
of several feed lines can be a serious matter
for those with modest hobby budgets. A re-
mote antenna switch can help here. But
there are other benefits associated with
remote-switching units for antennas: We
may invest in one high-quality feeder, such
as Hardline, and this will minimize feed line
{osses compared to using two or more runs
of RG-58 or RG-8 line. Also, if we weigh
the advantages of electronic remote
switching against manual remote switching,
we can conclude quickly that doing the an-
tenna switching from within the shack is far
better than going out of doors to do it! That
is, we don’t have to deal with rainy weather,
stow, cold temperatures, mosquitoes or
darkness when going into the vard to change
the position of a hand-operated antenna
switch.

C ommercially made remote antenna

Typical Applications

How might we employ a remote antenna
swiicher? Let's suppose vou have a tower
with an HF Yagi antenna atop it. You also

have a guarter-wavelength ‘“‘sloper” at-
tached to the top of your tower. This means
that two feed lines are required since there
are two antennas. Let's expand this concept
by adding a third radiator--perhaps a
160-meter inverted-1. antenna, Now vou
need three feeders in order to use these an-
tennas from a central point—the ham shack.
We will assume, for exampie, that you need
70 feet of 50-ohm cable for each of the HF
antennas and perhaps 490 feet of cable for
the 160-meter one. This adds up to 180 feet
of coaxial cable, which amounts to $45
{average) if you are using RG-8 feeder. On
the other hand, if you use a remote anten-
na switch and only 70 feet of RG-8 line,
your cost is $17.50. Not only do vou save
$27.50, but the installation will be more
orderly in appearance,

Relays as Switches

There are a number of electromechanical
devices that we might use for the remote-

switching function. Stepping switches,
solenoidal wafer switches and ordinary
relays may be used. The latter component
is the easiest to obtain and is by far the least
expensive of the three devices. The limita-
tion for any RF-switching unit is the highest
frequency at which it may be used without
the switch causing an SWR condition. At
some upper frequency it is necessary to use
design methods that minimize stray indue-
tance (lead lengths) and capacitance in the
signal path of the switcher. Not all refays
are well suited to this use without disturb-
ing the impedance of the overall feed line.
For example, if the relay has long contact
arms, the point at which the sighal passes
through the relay contacts may not presant
a 50-ohm condition, even though the line
either side of the relay has a 50-ohm charac-
teristic. In this situation the relay causes
what is known as an “‘impedance hump™
in the line. This is not a significant problem
below 30 MHz, but the consequences be-

K1A
LiA L8 LA g '
3005 ’
1 b o o
7 HZY gypFIRY

Fig t—Schematic diagram of the antenna switcher. Designator *'A™ stands for “‘antenna.’” D1 and D2
are 1N814 silicon diodas: 1-A, 50-PRV rectifier diodes may be substituted. J1-J4, inclusive, are $0-239
jacks. K1 and K2 are 12-V dc relays, SPDT, with 10-A or greater contacts, ORA Electronics TW-3415
{see nata 1); (Radic Shack 275-218 suitable, but has extra set of contacts, which may be wired in
paraliel with first set). L1 and L2 are toroidal-wound, biftlar RF chakes. Use 15 hifilar turns (see text) of
no. 24 enam wire on an Amidon Assoc FI1-50-43 toroid core {mu = 850, OD = 0.5 inch}. Four Radio
Shack 273-102 RF chokes (100 uH} may be substituted for L1 and L2.
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Fig 2--Suggested method far switching four an-
tennas with three relays. K1, K2 and K3 are not
shown as floating above RF ground (see Fig 1),

come a matter of concern at VHF and even
more so at UHF, Therefore, we need to
choose a relay with minimum conductor
lengths, and we must keep the connecting
wires to the relay as short as practicable.

1 don't recommend the use of [17-V ac
relays for remote-control use. 1 always use
12- or 24-V dc relays for my control circuits;
This removes the potential hazard of shock
to persons or animals, It also lowers the
chance for fires caused by short-circuited
control lines.,

We need also to select relays that have

contacts that are heavy enough in curvent
rating for the job we plan to do, Suppose
that you will be operating part of the time
with, say 600 watts of RF output power.
This means that your transmitter will
develop 173-volts RMS at 50 ohms, ard the
current through the relay cortacts will be
3.5 A. This can be determined by using
Ohm's Law, Now, if your transmitter
delivers only 150 W of output power into
@ 50-ohm line, the RMS voltage will be 86.6
and the RF current will be 1.7 A. These are
best-case conditions. The contacts on most
relays are rated for a specific maximum volt-
age and current, and this information must
be considered when selecting your relay.
Qur next concern is for the field coil of

the relay. The higher the field resistance (dc

ohms), the lower the current required to
operate the unit. Various coil resistances are
available for a given operating voltage.
Generally, the larger the physical size of a
relay, or the greater the number of contacts
and poles, the lower the coil resistance. The
higher resulting current is needed in order
to operate the relay,

We need to ponder the matter of relay in-
sulation also. ldeally, an antenna relay has
ceramic or steatite insulation. Unfortunate-
ly, these excellent relays are very
expensive—i{ you are lucky enough to find
one! Some surplus dealers may still offer
ceramic relays of WW-I1 vintage. Most of
today’s relays have plastic insufation, which
under adverse conditions can be burned by
excessive RF voltage,

An SP2T Antenna

Fig 1 shows the switcher-head circuit for
this month's project. You will note that two
12-V, SPDT relays are required. Four
coaxial jacks are used to permit attachment

of the main feed fine to the station, plus
short feeders for the three antennas. K2 is
wired in series with K1 to achieve the switch-
ing function we need {contacts KIB and
K2B).

K1A and K2A are the field coils of the
reiays. Each relay has a IN914 silicon diode
in parallel with the field coil (D1 and D2).
These diodes clip the voltage transient that
occurs when the fields in the coils collapse:
The momentary high-voltage spikes could
travel down the relay control line and cause
damage to the power supply.

L1 and L2 are bifilar-wound {two wires
wound simultaneously in parallel on the
core) toroidal chokes. These units isolate the
relay from ac ground, which helps prevent
arcing when RF current is flowing through
the relay contacts, In order for this mea-
sure to be effective, we must mount the re-
lays on an insulator to *““float’” them above
RF ground. The use of L1 and L2, plus
floating the relays, permits us to use relays
with plastic insulation, even at the higher
power levels. A small piece of phenolic,
Plexiglas® or similar nonconductive sheet-
ing is suitable as the mounting plate for KI
and K2 of Fig 1. The relays | am using are
automotive types that are enclosed in sealed
plastic cases. They also have a plastic
mounting lug through which a hole has been
made—ideal for this application: I did not
have to make an insulator mounting block.'

An SPAT Switcher
You may add as many relays as you wish

10btained from ORA Electronics, 20120 Plummer St,
PO Box 4029, Chatswarth, CA 91313, lel 800-
423-5336. Also, check local automotive supply
houses for similar relays.
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Fig 3—Schematic diagram of the power supply and control cirouit. G

ar tantalum. Resisfors are %-W carbon-compasition types.

Ct, G2, C3—2200-xF, 35-V (RS 272-1020 ar
aquiv.

Ca—NMylar or tantalum, 0.47-uF, 35-V
(RS 272-1433 or equiv).

$5—0.1-pF, 35V capacitor, dlsc ceramic,
mylar or tantalum (RS 272-1432 or equiv).

D1, D2—1N814 50-PRV, 1-A rectifier diode
(RS 276-1101 or equiv).

D§1, DS2, DS3—Yallow, red and green LED
(AS numbers, respectively, 276-021, 276-041,
276-022).

F1—1-A fuse in panelmount holder
(RS 270-364 or equiv),

Heat sink—T0-200 holt-on heat sink
{RS 276-1363 or equiv).

J1—Three-circuit phone jack (RS 274-312 or

apacitors are disc coramic unless otherwise notad. Polarized capacitors are slectrolytic

equiv). Mating plug is RS 274.139. Use three-
wire cable, RS 278-371 or equiv.

51, 82, 83—Minlature SPST toggle (several
A5 types avail).

T1--8.3-V, 1.2-A filament transiormer
{RS 273-1351 or equiv}.

U1—See text. 12-V, three-terminai regulator
(RS 7812 or equiv).

June 1988 25



to extend the switching capability of the
remote unit. Fig 2 contains a suggested cir-
cuit for switching up to four antennas.
Three relays are required. {rrespective of
the number of relays employed, each is
connected with the contacts in series with
the suceessive refay. K1, K2 and K3 are not
shown as RF-isolated from ground, but
they need to be treated in the same manner
as K1 and K2 of Fig 1.

Power Suppiy and Control Circuit

A 122V, 0.3-A reguiated dc power supply
is shown in Fig 3. This may seem ‘‘over-
engineered”’ for so simple a project. But,
although the dtagram looks rather “*busy,”
the circuit is pretty ordinary. A 6.3-V trans-
former was selected because T happened to
have one on hand. [ added a voltage-
doubler circuit (D and D2} that actually
delivers 17.8-V d¢ (no load) to the three-
terminal regulator, U1. You may use a
12-V regulator if your control line to the
relay switcher (Fig i) is less than 50 feet
long and if the control wires are number
22 or heavier. For fonger runs, [ suggest a
13-V reguiator at t1. This will compensate
for the voltage drop in the control cable,
thereby ensuring that K1 and K2 receive
ample voltage to make them operate
reliably.

D83 (green) serves as the ON indicator
for the power supply. DS2 (red) signifies,
when lit, that ANTENNA 2 has been selected.
DS1 (vellow) shows us that ANTENNA 3 is
activated. J1, a three-circuit phone jack,
serves as the connector for the control line,
A view of the interior of the power supply
is seen in Fig 4.

You may opt for a less elaborate relay
power supply. If so, the circuit in Fig 5 will
satisfy your needs. .It has a 12-V trans-
former and uses a single diode in a half-
wave rectifier circuit. A 7812 three-terminal
regulator may be used if vou have short
runs of controf line. 1f you plan to have
more than 30 feet of control cable, simply
eliminate UJ1 from the circuit. [n either
event, the de output from the power supply
may be routed to the control switches and
1.EDs (optional) of Fig 3.

Construction Notes

My relay box is made from sections of
double-clad PC-hoard stock. The box walls
are joined by soldering the adjacent sur-
faces with a 100-W iron or soldering gun.
Make certain that there are no air holes
along the soldered seams: This box needs
to be weatherproof for outdoor instalia-
tions. You may use silicon-rubber sealant
(such as RTV cement, Silastic compound
or caulking) around the outer edges of the
four coaxial connectors to prevent moisture
from entering the box. A dab of the same
material shouid be piaced over each screw
head.

The box cover is a piece of PC board. 1t
is held in place by means of four no. 6 spade
bolts that are affixed to the walls of the re-
lay box. Upon installation, apply sealant
around the edges of the cover and over the
four no. 6 nuts that are screwed onto the
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Fig 4-~Photographic view of the interior of the power-supply/controf unit. The LED dropping resistars
ars mounted on a terminal strip on the inside surface of the front panel. The power supply is assem-
hled on a PC board that Is supported above the chassis on -inch spacers. Adhesive-backed plastic
feat (4) are affixed to the bottom of the box. Dymo tape labels identify the panal controls.
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Fig 5—Alernative miser’s power supply. Sge Fig 3 for RS part numbers applicable to €1, 4, C5, TH
and U1. T1 is a 12.6-V, 0.45-A filament transformer (RS 273-1365 or equiv). Ses taxt for a discussion

of this cirouit.

spade bolts. [ also place a blob of sealant
around the control cable where it enters the
box. If you do not mind spending some ex-
tra money for this project, consider hous-
ing the relays in a die-cast aluminum box.

My power supply is built ina 3 x 4 x
S-inch aluminum box. There is no reason
why vou can’t make a case from PC-hoard
material. You may prefer to impart a more
professional appearance by housing the cir-
cuit in one of the many two-piece cabinets
that are available.

1t will be best if you choose¢ your own
mounting technique for the relay box.
Perhaps a metal plate can be attached to the
back side of the box, allowing two inches
of overhang at each end of the box. This
will provide two lips that can be used to af-
fix the refay box to a tower leg by means
of two U bolts. The approach used for
mounting the unit will depend entirely upon
how and where you plan to locate the as-
sembly. My installation requires the relay
box to be near pround, where | have three
coaxial feed lines that are switch-connected
to a single length of impregnated 50-ohm
line. This cable is buried in the ground
between the relay-box site and the house. 1
am switching a Cusheraft A3 tribander, uan
&0-meter Delta Loop and a f60-meter ver-

tical radiator. My relay box is attached to
4 2~ x 4-inch wooden post with two no. 6
sheet-metal screws through the back wall of
the box,

Checkout and Use

Test the power supply/control box first.
Apply [17-V ac and measure the dc output
voltage. Make sure that the appropriate
LED illuminates when the corresponding
switch is operated.

Next, connect the relay hox to the con-
trol unit via three-wire control cable.
Qperate 52 and 33 and observe whether or
not K! and K2 are being actuated in the
proper manner, Check from J3 to each of
the remaining jacks (J1, J2 and J4) to en-
sure that continuity is present in accordance
with the switching procedure. A VOM will
be suitable for the test.

'This relay system will accommeodate 2-kW
PEP if the line SWR is less than 1.5:1. It
will handle 1.2-k'W PEP at SWR values less
than 2:1. Relay-contact burning or pitting
may oceur at high SWR values, so make cer-
tain your antenna svstem is matched for a
low SWR before using the antenna switch-
er. Most of the parts for this project can be
obtained from Radio Shack. Appropriate
numbers are supplied in the parts list. B



Adventures in Satellite DXing

Part 3: Now that you've decided on some eguipment for OSCAR
work, it's time to assemble it into an effective station.t

By Dick Jansson, WD4FAB

1130 Willowbrook Traif
Maitland, FL 32751

ways of setting up vour station for
OSCAR 10, Mode-B operation. Now
that you have a receiver, transmitter and
a pair of antennas, you are probably
wondering how to tie these parts together
into a working system. In this part of the
series on satellite DXing, you will discover
those sometimes elusive technigues needed
to make your radio equipment come alive
with action.
Satellite work, like any other specialized
facet of Amateur Radio, requires some
specialized knowledge. Having the best

L ast month, we talked about different

TParts 1 and 2 appear in April and May 1986 QST,
Part 4 will appear in a subsequent issue.

equipment does not necessarily guarantee
suceess. Presented here are a number of
“hints-and-kinks” type ideas that have
made OSCAR 10 operation more satisfy-
ing for me. Remember that this is my way
of converting a basic receiver, transmitter
and a pair of antennas into a fun operat-
ing position. My solutions are not the only
ones—there are several ways to achieve the
needed results.

Some of the items discussed here will
provide capabilities beyond ihat of just
operating AQ-10, Mode B. They also apply
to VHF and UHF terrestrial work, It’s only
natural: 1 enjoy terrestrial work as well, so
I've equipped my VHF/UHF station with
several uses in mind. Design vour station

to suit your own needs.

An often-heard cry is that there is
nothing left to build in Amateur Radio
these days. Hogwash! There are lots of
useful items to construct, and this can be
done without the investment of vast For-
tunes. Mearly everything you will see here
has my own handmade (or modified) label
attached. This arena also allows room for
customizing a job your way. Of course,
there are commercially available equiva-
lents for nearly everything, if you prefer
that route, but vou’ll miss a lot of fun,

Antenna Rotators

Unlike stations located on the surface of
this good Earth, OSCAR 10 will be found

2-M
FEED LINE

NONMETALLIC
ELEVATION SHAFT
N

MAST-MOUNTED
EQUIPMENT BOX

KLM Bo-H2-4
ANTENNA

- 1-1/2" PIPE MAST

KLM 2M-22¢C
ANTENNA

,>\<-»_\KLM 435 -400%
: T ANTENNA
5,!_7__‘\%‘—

Fig 1—The OSCAR array at
WD4FAB is mounted

at the top of the tower,
above a &-meter beam.
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Fig 2—The elevation rotaler, an Alliance 1110, is protected from the
elements by plastic and aluminum covers. The large white box holds tower-
mountad equipment. ’

somewhere in the sky above us. You are
used to pointing yvour antenna toward
another station by changing the pointing
angle, or azimuth (sometimes called az). To
find OSCAR 10, you'll also need to be able
to control antenna elevation (el}. Your
antenna must be able to rotate from side
to side and up and down simultaneously.
See Fig 1. While [ will talk about the use
of electricaily controlled antenna rotators
here, you might note that OSCAR 10's
motions are slow enough that hand-
operated, “armstrong’’ antenna control is
feasible. At times, the antennas don’t need
to be repositioned for periods of up to four
hours.

Azimuth Rotators

Azimuth rotators are common—you’ve
probably got one turning your HF or VHF
antenna right now. Antennas for OSCAR
8 and other low-orbit satellites were on the
smaller and lighter side, so light-duty TV-
antenna rotators such us those sold by
Alliance, Channel Master, Radio Shack
and others could be used for the azimuth
rotator. Today's high-gain satellite array,
such as the one described in Part 2 of this
series, 15 a bit large for these light-duty
rotators. You really should Iook for some-
thing more robust, such as a rotator recom-
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mended for turning
a small HF beam
or YHF array.
Various models
manufactured by
Alliance, Daiwa,
Kenpro, Telex and
others are routine-
ly advertised in
ST

Elevation Rotators

Elevation rotator
selection is some-
what more limited,
but there are some

interesting things that can be done, Com-
mercially manufactured models are availa-
ble. The kenpro KR300, designed
specifically for elevating small- to medium-
size VHF or UHF arrays, is quite popular
among satellite operators. Recent additions
to the marketplace include two combined az-
el offerings: the Dynetic Systems DR10 and
Eenpro KR5400.

A lower cost, commercially manufactured
alternative is the Alliance U110 TV-antenna
rotator. Rotators of this type have been used
by - satellite operators (including me} for
quite a few years. Despite its relatively lght
construction, I have had antenna loads
weighing up to 80 pounds mounted on a
U110! The key to success is to achieve static
balance of the antenna mass 5o that the ro-
taior does not have to elevate a “‘dead”
load. A highly attractive feature of the efe-
vation rotators noted above is that the cross
boom to bhe rotated passes completely
through the rotator. This allows you to
mount one antenna on each side of center
and adjust their respective positions for a
side- to-side balanced load.

Figs 2 and 3 show my particular method
of mounting the UT10. The rotator is
clamped to the mast (the one that the
arimuth rotator turns) with a plate that per-
mits it to mount 90° from its normal

Fig 3—Close-up of the L1110 showing how it mounts fo the mast. Note
the PVG pipe that slides over the steel stub protruding from the rotator,

orientation. With the rotator mounted in
this position, it s not protected from rain
or snow as well as it is in the normal posi-
tion. I added a cover (an appropriately sized
plastic dishpan or bucket is ideal) to afford
protection from the elements. A probiem
with polyethylene plastics, commonly used
in kitchenware, is that solar radiation quick-
ly deteriorates their polymeric structure and
causes the plastic to break apart. As shown,
I have covered the plastic with an aluminum
foil baking pan to provide some protection
from the sun.

There are other ways to elevate your
OSCAR array, zlthough [ have found the
tmethod just described to be inexpensive and
reliable. An ingenious “tilt rather than
bwist”* concept was described in Orbit maga-
zine by Al Zoller, W6OTE.' This method
uses 2 modified Alliance HIX73 azimuth ro-
tator and appears to be viable, despite some
limitations for long-boom antennas.

Cross Boom Construction

One requirement not commonly discussed
is that of using a nonmetallic elevation axis
boom for antennas that have their boom-
to-mast mounting hardware in the center of
the boom. A metal cross boom will seriously
distort the beam pattern of a circularly-
polarized antenna, so it’s important to make
the cross hoom from nonmetallic material.
My cross boom is made from a combina-
tion of metallic and nonmetallic tubing. For
strength and stiffness, 1 used a short length
of steel tubing through the middie of the
1J110. Thick-walled aturninum tubing would
work as well. The steel tubing extends for
about 6 inches on each side of the rotator.
1 then installed nonmetallic masting over the
steel stubs.

From a structural standpoint, the best
nonmetallic material for this job is glass-
epoxy tubing, because its stiffness is

Notes appear on page 6.
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Fig 4—Details of the position potentiometer mounting and weighted arm.

excellent. You may be able to find this
material at an industrial supply house that
specializes in plastics. Also, KLM sells
tengths of 114-inch-QD fiberglass masting
for this purpose. If you have a rotator that
will accept a 1 ¥2-inch elevation boom, then
your best bet i5 to use a single section of
this tubing.

An alternative nonmetallic material, one
that I use, is PVC pipe. Unlike glass-epoxy
tubing, however, PV pipe is not very stiff;
it needs help. Based on a suggestion from
Nick Laub, WGHCA, 1 built the elevation
hoom pictured in Figs 1-3. The center piece
that fits through the U110 is a 2-foot sec-
tion of 1.33-inch-OD steel tubing that
originally was part of the top support rail
of a chain-link fence. Attached to the steel
stub on each side of the rotator is a 3- or
d-foot length of 1¥-inch, schedule-40 PVC
pipe. PVC pipe is specified by the nominal
ID, here 1Y% inches. There are several
varieties of 1 %-inch PVC pipe—schedule
40 indicates a thick-wall, heavy-duty ver-
sion. [ was able to slip the PVC pipe over
the center stub. The fit is perfect—no
machining needed!

Now comes the secret to making PVC.

pipe capable of supporting satellite Yagis.
Insert 2 wooden dowel into the PYC pipe,
along its entire length. The finished dimen-
sion of 1-3/8-inch wooden clothes rod
dowel (the kind you might hang inside a

Q-

n7-v AC

3=V AL

: ]
CENTER-OFF 7 !
CONTROL SWITSH i wa

I ALLIANCE
U-110

ROTATCGR

1BO-240 pF
40 -y AG

PRECISION
5-¥ DG -
SOURGE 5k

!
i
1
1
!
+
[

1

|

[

|

I

I

MOTOR [

I

I

i

i

!

ZERO |
|

1
}
[

R2 !

RANGE.. f >
A e > R3
. b posmion

Lo~ ]

| TOWER-MOUNTED]
L. ... EQUIPMENT = |

V¥OLTMETER

readout.

closet) is just per-
fect for a slide fit
into the pipe. This
material is availa-
ble from most lum-
ber yards, Add a
few WYi-inch bolis to

Fig 5—Block diagram of the elevation rotator direction controt and position

each side to secure
the pieces, and
you’ve 'got a stur-
dy, inexpensive,
nonmetallic eleva-
tion hoom.

Paosition Indicators

You’ve probably noticed additional
hardware around my elevation rotator.
With the use of high-directivify antennas,
the accuracy of the U110 control box is
guestionable. Adding a single-turn, 1-k@2
precision potentiometer provides the ability
to closely control and position the eleva-
tion boom. See Fig 4. The potentiometer
(2 large surplus instrumentation model) is
attached to the elevation boom with a U
boit and angle bracket. A metal arm with
lead weights at the end is attached to the
potentiometer shaft. The weighted arm and
gravity hold the shaft still while the
potentiometer body turns with the cleva-
tion boom.

A simple circuit, shown in Fig 3, is all
that is needed to conirol the U110 and to

Fig 6—The circuitry in Fig 5, taken to extremas, provides control and
position readout for three rotators.

use signals from the precision potentio-
meter (R3) {or an accurate position
indicator. R1 is used to zero the scale, while
R2 calibrates the range of the indicator.
The value of R2 will depend on the value
of the voltmeter you use. For example, you
might use a 0- to 100-mV meter and adjust
it 50 that 10 mV equals 10° elevation, 30
mV eguals 30° elevation, and so on. Just
to show that simple circuits can easily be
corrupted by some of us, Fig 6 shows a con-
troller for up to three rotators. One usefid
feature of this box is that the voitmeters are
OEM digital panel meters. The calibration
is set up so that 1 mV equals 1 angular
degree,

Tower-Mounted Preamplifiers

Last month we briefly discussed low-
noise receiving preamplifiers and said that
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vou’ll probably need one to get the most
out of your satellite sitation. For best
results, the preamp should be located on
the tower or mast, near the antenna so that
feed-line losses do not degrade fow-noise
performance. Feed-line losses ahead of the
preamplifier add directly to receiver noise
figure, A preamp with a 0.5-dB noise figure
won't do you much good if there is 3 dB
of feed-line loss between it and the antenna.

Mast mounting of sensitive electronic
eguipment has been a Fact of life for the
serious YHE/UHFer for years, although it
may seem to be strange or difficult tech-
nology for many HF operators. A mast-
mounted preamp is not difficult to con-
steuct if you prefer to build things yourself.
There is a growing number of commercially
gvailable models as weli. See the list of
equipment suppliers in Part 2 of this series.
Just to show you that simple idegs can
really be made complicated, [et’s take a
ook at what [’ve done with mast mounting
of radio equipment.

Take another Iook at Fig 2. You can't
miss the large white box located below the
elevation rotator on my antenna stack. Fig
7 shows the interior of this box: It contains
a lot of items bestdes a simple preamp! The
box holds two racks of equipment. Cin the
right are two dc voltage regulators with
their pass-transistor heat sinks. These regu-

ErS T

Fig Y—Interlor of the tower-mountad equipment rack with the cover
removed. The 70-cm equipment is on the left, while power-supply regula-
tors, & 24-cm transmit converter and a 2-meler preamp are mounted on

the right.

30 11 £

lators provide on-site-regirlated 28-V de and
12-V dc from an unregulated 50-V dc
supply located in the shack. Below the
regulators is a 24-cm transmitting converter
for Mode-L. operation (1269-MHz uplink,
436-MHz downlink). Opposite the regula-
tors on the other rack panel is a 70-cm
solid-state power amplifier, a 70-cm pre-
amplifier and relays.

Fig 8 is another view that details the area
below the 24-cm transmitting converter, If
you look closely, vou’ll see a 2-meter
preamplifier and relays to switch it in and
out of the line to the antenna. Before you
close the magazine in dismay, remember
that this is my particndar way of doing
things. I'm a fanatic about feed-line loss.
There are plenty of successful OSCAR 10
stations that mount only the preamp at the
antenna, and that will most likely work for
you, too.

Control Circuitry

Fig 9 is a schematic diagram of the
controt circuitry for the tower-mounted
rack. You'll find parts of this diagram help-
ful, even if you mount just a preamp at the
antenna. You should note that 1 designed
this circuit around the surplus coaxial re-
lays that were available at the time, Your
version will probably be different and will
depend on the relays available to you.

Switching requirements for coaxial relays
were the subject of a comprehensive dis-
cussion by Joe Reisert, W1JR.? Fig b is my
version of his concepts.

This circuitry performs several functions.
For starters, it places the preamp in the line
only during receiving periods and takes it
out of the line during transmitting periods
and at those times when the station is not
in use. This is necessary because 1 use my
sateflite array for terrestrial transceive
operations as well. The circuitry isolates the
preamplifier when it is not used for
receiving, protecting it from stray electro-
magnetic pulses (EMP), such as lightning
strokes. EMP protection is desirable even
if you use the antenna and preamp only for
receiving AQ-10 signals.

Fig 9 is a bit more complicated than the
average mast-mounted preamp setup he-
cause I also use 2-meter RF to drive the
24-cm transmitting converter. I have an
extra relay (K3) to switch between 2-meter
and 24-cm operation. K1, a DPDT transfer
relay, switches the input of the preamp be-
tween the antenna and a 50-ohm termina-
tion. K2, another DPDT relay, switches the
preamp output between a 50-ohm termina-
tion and the feed line to the shack. The
coaxial cable used for connections between
the relays is cut to 0.1 to 0.2 electrical
wavelength as recommended by W1JR to




a4
T:Nz'l' M P Fulin\
—E Kia * L L
- K2A
t AR
- El K34
[ Pl £ 2-M
®1B 51 N =0 FEED LINE
K2B 54 FROM STATION
fﬂ T o
F% _E_ 24~cm TRANSMIT
CONVERTER
IN ouT
e GalAsFET v
—S 71 PREAMPLIFIER [N 22— —
i2-v DC +50-Y DG
28-V IC REGULATOR SUPPLY
- N
Tgrﬁ‘ . S — UHF RF P STATION
Nt JRO SAMPLER A —
o 28-v DC
REGULATOR
K1 o Kz K5 p2 03 28-vDC TO
4 © 20 em RACK
. 'S 24-gm
' O Tx CONTROL
2-M Rx
ALL DIODES ARE {N40Ot CONTROL
24~em RF
INDICATOR

Fig 9—Contrel eircuitry for the mast-mounted 2-meter preamplitier. K1-K3 are surplus coaxlal relays.

"..-_..___"'—.—"....__. 470

Ti

QUTPUT

EXCEPT AS INDICATED. DECIMAL
VALUES OF CAPAUITANCE ARE
IN MIGROFARADS { 4F 5 OTHERS
ARE IN PICOFAHADS ( pF §;
?Eﬁl;;LANCES ARE {N OHMS;

== 10

FTe= FEEDTHROUGH

J2

+12yv
20ma
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C1, C2—1-10-pF caramic or piston trimmar
capatitor.

C3, C4—0.001-4F ceramic chip capagitor,

C6—470-pF silver-mica capacitor.

C6, C8—0.001-uF feedthrough capacitor.

C7—0.01-uF discceramic capacitor.

D1—4.3-V, 1-W Zener diode.

D2--16-V, 1-W Zener diode.

J1, J2—Female chassis-mount BNC connector.

achieve maximum isolation between the
transmitted RF and the preamp input. The
relays are connected so that they must be
energized to place the preamp in line. This
setup has worked well for me. I have not
lost any GaAsFETs because of EMP or
routine RF transmissions, and central
Florida is probably the champion lightning-
storm area of the country, if not the world.

L1—8t no. 14 wire, ta-inch ID, %2 inch long.

Q1—GaAsFET: Suitable parts include MGF1202,
MGF1402, NE72089.

R1—100-2, 1/4- or 1/8-W carbon-composition
tasistor installed with leads 1/8 inch or less.

R2—270-, 1-W resistor.

T1—12t of a twisted pair of no. 24 enam wire on
T37-0 taroid cors.

As you can see, this is all homemade or
modified surpius equipment—I enjoy doing
things myself. Construction of preamps has
been rewarding and relatively easy. 1 found
the basics for the W6PQ design (Fig 10y in
a newsletter.* Similar designs have been
documented in QEX.* There is also a
wealth of ideas in Chapter 31 of The 1986
ARRL Handbook.* The construction

Fig 11—The completed preamplifier is housed in
a smell aluminum enclosure.

process is not terribly complicated, as
shown by my 2-meter preamp (Fig (1),

Tower-Mounted Equipment Shelters
A great many amateurs seem apprehen-
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sive about placing their valuable radio
eguipment outdoors. My experiences to
date show that such fears are unfounded.
Since 1977, I have owned only one Micro-
wave Modules MMt 432/50 (70-cm to 6-
tneter) transverter. For at least three of
those yeats it was in the wiid outdoors of
the Florida climate serving its mission well.
It has suffered no ill effects other than mild
corrosion on the heads of some plated
screws that hold the RF connectors. The
equipment shown in the photos has been
outdoors, without adverse effects, for
sears. -

My present mast-mounted enclosure that
vou saw carlier is 4 welded aluminum box
I purchased at a local surplus dealer for 36.
1 used it because it was available and be-
cause it is large enough for my needs. You
don’t need a fancy box like this, especially
if all vou want to protect is a preamp and
two relays.

Fig 12 shows the basic scheme for
weatherproofing tower-mounted equip-
ment. This is what 1 used before [ got so
carried away with remote mounting. The
fundamental concept is to provide a cover
to shelter equipment from rain (or snow for
you northerners). A 2-inch-deep aluminum
cake pan is about the minimum acceptable
cover. A trip to the housewares section of
the local department store will reveal all
manner of plastic and aluminum trays and
pans that make great rain covers. As men-
tioned before, polyethylene plastic must be

RAIN COVER.
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Fig 12—Protection for tower-mounted equipment
need not be slaborate. Be sure to dress the
zables as shown so that water drips off the cable
jacket before it raaches the enclosure.
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Fig 14-=The siation control unit at WD4FAB fits undernsath a transceiver, It houses the TR sequencer
and provides instant control of many station funclions.

protected from sunlight. Clear polystyrene
refrigerator containers work better, and
aluminum is best of all. Choose a cover that
is large enough for your eguipment;
remember to leave room for connecting
cables.

You’ll notice that the bottom of the rain
cover is open to the elements. This is done
on purpose and will not cause any
problems. Do not try to hermetically seal
the enclosure. By leaving the bottom open,
you provide adequate ventilation, and there
will be no accumulation of water conden-
sation. Just make sure that water cannot
run into the enclosure by way of cables
coming from above. Bend the cables us
shown in Fig 12 to provide drip loops,

Transmitting

Fig I3 shows the 70-cm rack from the
mast-mounted equipment box. I mounted
my 70-cm power amplifier (built on the
heat sink at the left of the photo) near the
antenna to avoid feed-line losses, but this
isn’t necessary. | probably wouldn't do it
again. Attached to the amplifier output is
a coaxial RF sampler for remote power
monitoring. T'o the right of the power am-
plifier is a 70-cm preamp and coaxial re-
lays | use for OSCAR Mode-L reception
and terrestrial operation.

One very important aspect of using
GaAsSFET preamps with transmitting
equipment is getting everything to switch
in the right sequence. 1f you apply voltage
to vour transmitier, amplifier and anten-
na relays simultaneously, it’s likely that RF
will be applied before the relays are fully
ciosed. Such hot switching can easily arc
the contacts on your expensive ¢oaxial
relays. In addition, if the TR reiay is not
tully closed, RF may be applied to your
preamplifier. Such bursts of RF energy
will, in less than the wink of an eve, cleanse
your treasured preamplifier of its expensive
active device, guaranteed. Many pieces of
transmitting equipment {especially multi-
mode transceivers) emit a short burst of RE
power when switched on or oft, so you run
the risk of transmitting into vour preamp
even if you are careful to wait a second to
speak or press your CW key.

Ideally, vou would set your sequencing
up something like this: When you switch
into transmit, the coaxial relays change
state to remove the preamplifier from the
ling. Next, the power amplifier is keyed on.
The fast thing that happens is that the trans-

{continued on page 36)



Small, High-
Efficiency Loop

Antennas

An alternative antenna

for small spaces.

By Ted Hart, WSQUJR

PO Box 334
Melbourne, FL 32802

uncut diamond. It has been around

a long time, and has oniy recently
been cut and polished to reveal a shining
new gem, This antenna is small, operates
well when mounted at ground level, and ex-
hibits performance that competes with
almost any MF antenna except a multi-
element beam at a wavelength or more
above ground. This article explains how the
wrapper was taken off this antenna, and
why,

T he small loop antenna is akin to an

History

The so-called “Army Loop™ antenna was
the first effective implementation of a small
loop for transmitting.' 1t performed well,
in spite of poor efficiency, but efforts to
duplicate the design for amateur operation
failed.? Antenna Research Associates devel-
oped the loop into an excellent small com-
munications antenna and patented it in
1967, and Technology for Communications,
international (T'CI} also developed a ver-
sion. Both companies have marketed the
units at & price tag exceeding $13,000 inchud-
ing automatic tuner. My efforts have been
directed to developing a small practical an-
fenna that any ham can duplicate.

I was searching for a small antenna de-
sign to help hams with restricted space, and
concluded that the loop was one feasible ap-
proach to achieve high efficiency in a small
space, Small antennas are characterized by

INotas appear on page 36.

low radiation resistance, and the addition
of a loading coil adds losses that result in
poor efficiency. If a farge capacitor is added
to a small antenna to bring it into resonance,
and the antenna conductor is bent to con-
nect the two ends to the capacitor, a loop
antenna is formed. If the losses in the con-
ductor are small and there are no losses in
the capakcitor, a high-efficiency antenna can
be achieved in a small space. The amount
of losses that could be tolerated was
unknown; therefore, I developed a set of
equations to allow the various parameters
to be calculated. Once that was done, the

other problems were easily solved.

Small-Loop Definition

A small loop is defined as an antenna in
the shape of a loop with a conductor length
(circumference) less than one-third of a
wavelength. It will produce a radiation
pattern that compares to a doughnut (see
Fig [}. If the doughnut is standing on the
ground with its axis horizontal, there will
be a null through jts center {on its axis). A
unique feature of the loop is the radiation
polarization. First, consider the straight
dipole. The polarization of the straight

Fig 1—Radiation pattern
of a loop antenna.

60° ELEY
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Table 1
Recommended Loop Antennas
Efficlency

Circumlerance  Frequency (Befow 100%)
(Feeat) {MHz) (—dB)

29 0.4

24 a7
8.5 21 1.0

18 1.6

14 3.1

10 6.8

14 0.3

20 < 10 1.0
7 27

72 05

38 40 a0
35 41

4.0 1.0
35 15

&0 20 5.8
1.8 7.0

100 < 20 2.1
18 2.7

Notes

1All of the above use ¥:-in copper tubing.
A/glues of efficlency and bandwidth without radials.

Tuning
Capacitar Bandwidth
(RF) (kHz)
9 109
] 55
23 36
35 22
&l 18
125 ?
6 B6
29 20
73 7
10 7
102 5
143 4
23 10
47 7
255 2
328 2
38 4
128 3

dipole is taken to be the direction of the elec-
trie field, which is parallel to the axis of the
dipole—no electric field or polarization
exists in any other direction. If we bend the
dipole into a circular loop having a single
plane, the only polarization component
radiated by the loop lies in the plane of the
loop. However, in this plane the polariza-
tion component radiated from any given
point on the loop is paralle! to a line tangent
to the loop at that point. Consequently, if
ihe plane of the loop is oriented horizon-
tally, the polarization will be horizontal
everywhete—no vertical component exists
because no polarization component exists
outside the plane of the loop.

On the other hand, if the plane of the
foop is oriented vertically, the tangent line
at the peoint of (° in elevation is vertical,
vielding vertical polarization. At the point
of 90° in elevation, the tangent line is
horizontal, vielding horizontal polarization.
However, at all points in the loop plane
hetween 0° and 90° in elevation, the tangent
fine is at an angle between vertical and
horizontal, vielding a linear polarization
vomprising both vertical and horizontal

components. For example, at 30 elevation”

the polarization angle is 60°; at 437 eleva-
tion, the polarization is at 459 and
so on, The fact that it radiates at vertical
and horizontal angles allows the benefits of
both vertical and horizontal dipoles to be
realized.

Mathematical Eguations Used to Define
the Loop

The equations | developed to define the
loop follow.

34 nsr=

Radiation resistance, Rp,

= 3.8 x 108 (F2A)2 {Eg 1)
Loss resistance, R,
= .96 % 104 F[—E’) (Eq 5)
Efficien: S (Eq 3)
CYs 0, = Rp + Rp =it}
Inductance, L, = 1.9 = 108
. 968 N
! . -6
5(7.353 logip D 386y (Bg 4
Inductive reactance, X,
= 27 FL % (¥ {Eq 5)
Funing capacitor, CT,
}
PR, + 100 a ©)
Quality factor, Q,
F Xy .
UE e DD re———— e a7
MNF 2 (RR + RL) (Eaq 7}
Bandwidth, AF, = & (Eq 8)

Q
Distributed capacitance, Cp, = 0.82 S

Capacitor voltage, V¢, = ~PX; Q (Eg9)

where
A = area of loop (sq ft)

S = length of conductor (ft)

F = operating frequency (MHz)
I = diameter of conductor {in}
P = transmitter power (W)

Efficiency

Efficiency is defined as the power radiated
by the antenna divided by the power applied
to the antenna. Power applied to the radia-
tion resistance will radiate, while power ap-
plied to the loss resistance will be converted
to heat. Radiation resistance is a function
of the area of a loop. For a conductor of
given length, a round loop will have more
area, hence a higher radiation resistance
than any other shape. When mechanical fac-
tors are considered, an octagon loop is the
preferred shape. A loop will have a radia-
tion resistance approaching 0.05 ohm,; there-
fore, loss resistance must be kept low. A
toop made of ¥-in-diameter copper pipe is
a reasonable compromise if the circumfer-
ence is greater than 1/8 wavelength, Loops
with circumference less than that require
larger conductors. Table 1 shows recom-
mended loop sizes for various frequencies.

Frequency Range

The inductance of a loop can be
calculated and the inductive reactance
determined. The value of tuning capacitance
that resonates the loop at a given frequen-
¢y can then be calcuiated. 1 constructed
several loops and measured them to find a
value for the distributed capacitance. An
equation was then empirically developed to
define the distributed capacitance for any
size of loop, Then, by subtracting dis-
tributed capacitance from tuning
capacitance, we can determine the actual
value of tuning capacitor required. With a
jarge variable capacitor, a loop can be tuned
to operate over a wide frequency range. The
highest operating frequency of a small loop
is determined by self-resonance, and the cir-
cipmference must be less than ‘4 wavelength.
A 2:1 frequency range is reasonable for a
loop—for example, a 14~ to 30-MHz loop
won second place in the ARRL Antenna
Design Competition.*

Bandwidth

Here’s the bad news—the loop is the
equivalent of a high-Q) tuned circuit, which
means it has a narrow bandwidth. We can
tune the loop over a wide frequency range,
but the instantancous bandwidth at the
operating frequency will be fow. At the
lower design frequency of the recommended
loops, the b may be as high as 1000 and,
therefore, the bandwidth is measured in
kilohertz. This means you will need a remote
motor drive on the tuning capacitor to shift
frequencies. It’s a low price to pay, and the
only shortcoming of the loop antenna. You
are simply trading bandwidth for size—you
don't give up any cther performance
parameters.

The bandwidth can be calculated from the
equations. After building your loop, it is im-
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Fig 2=Construction details for the recommanded loops.

poriant to measure the actual bandwidth.
Comparing the measured value to the cal-
culated value will tell if vou did a poor job
of construction—it will be apparent. Any
metal in close proximity to the loop wili ab-
sorb radiation and reduce the efficiency.
This will become apparent from the band-
width measurement.

Choosing the Tuning Capacitor

A high-Q antenna also means a high
voltage on the tuning capacitor. An air gap
of one inch in air is good for about
75,000 V. A power input to the antenna of
500 W will produce voltages of up to 30,000
¥, so vou need a capacitor spacing of
Y% inch (Y in for 100 W), The ideal
capacitor for this application is a high-
voltage vacuum variable, if you can afford
one. Using a conventional variable capacitor
will make the antenna useless because of the
losses in the wiper contacts. This was one
dilernma, [ ran into during development of
the antenna. Then, late one night, I realized
that a split-stator capacitor has no wiper
contacts. If you connect each side of the
loop to the stators, the RF coupling is
through the rotors—no wiper contacts—ane
the spacing is effectively doubled since the
two sections of the capacitor are in series.
Now you have an inexpensive capacitor with
no wiper contacts. However, vou will
not get the fow losses and high efficiency
unless the plates are welded together. No
mechanical contacts are allowed! This
means that you cannot use a capacitor with
mechanical spacers between the plates unless
a conductor is welded to electronically bond
the plates. A local welding shop can do the
job for you. (Note: The amateur version of
the “Army Loop™ used wiper contacts in
the tuning network—now you know why it
didn’t work.)

If you need a fixed capacitor {o parallel
the variable, make one of printed-circuit-

board material. The value of capacitance
can be determined from: C = (.225 (N- 1)
A/D, where N is the number of plates, A
is the area of a single piate in square inches
and D is the spacing in inches. Remember
that you need a 30,000-V rating for
300 W-—¥2-in spacing for a high-Q loop.

A Broadband Matching Network

The next step is to build a matching net-
work to aliow us to put power into the loop.
Some builders use a coupling loop, but such
a method is very critical. The amateur
“Army Loop™ used a very inefficient net-
work. The easy way turns out to be the
best—a simple form of gamma match that
Joes not use reactive components. A plece
of Y-in copper tubing is soldered to the
loop and to the coaxial cable connector (see
Fig 2). A perfect match can be achieved by
bending the tubing, and if the match is made
at the center frequency of the loop, the SWR
will be 2:1 or less over a 2-to-1 frequency
range.

A Remote Motor Drive

There isn’t space in this article to cover
all the details, but take it on faith that yvou
need a stepper mototr with a gear drive to
give adequate tuning resolution. The com-
putations are left to vou. (Hint: A 10-foot
loop will have a 14-kHz bandwidth at
14 MHz. A 30-pF capacitor can tune over
a 16-MHz range with 180° rotation.) A pos-
sible answet s a motor, part no. 3004-001,
and controller, part no. 22001, available
from Hurst Manufacturing Co, Princeton,
IN 47670. The cost of both units is about
$90. The controller is uan integrated circuit
that requires a speed potentiometer, control
switches and a 12-V source.

Loop Coustruction

Fig 2 shows construction details for the
octagon loop. The octagon shape is easy to

construct using 45 © elbows, available at any
plumbing store. Just determine the size of
your loop and cut eight equal-length pieces
of copper pipe to total the circumference.
Solder all lengths with 45 elbows to form
the octagon, Make a cut in one side of the
loop and install a copper T. Split and flatten
a 3-in piece of pipe to make a mount for
the coaxial-cable connector and solder it to
the loop next to the T. On the side opposite
to the coaxial connector cut out a section
about two inches long, Mount a clear piece
of Y4-in-thick plastic sheet to the gap and
mount the tuning capacitor, motor and a
high-voltage coupler for the capacitor on the
plastic. Install another T about 6 inches
from the capacitor/motor and run the con-
trol cable from the lower T to the upper T
inside the copper pipe—in one T and out
the other. Connect the tuning capacitor
stators to the ends of the gap with pieces of
copper strap soldered on each end. Cut a
piece of Y4-in copper tubing the length of
one side of the octagon. Bend it to conform
to the shape of the loop and solder one end
to the coaxial cable connector and the other
end to the loop. Wrap it with plastic elec-
trical tape.

Mount the completed loop vertically on
a wooden pole (no metal allowed). Connect
the receiver to the loop and find the resonant
frequency by listening for a noise peak in
the receiver,

Tuning Up

Connect an SWR bridge at the base of
the lpop. Turn on the trapsmitter and tune
the loop or the transmitter frequency for
maximum output as indicated on the SWR
bridge or a field strength meter. Bend the
matching network tubing to achieve
minimum SWR. That’s all there is to it!

If you have a lossy tuning capacitor or
metal in the vicinity of the loop, vou won’t
be able to get a low SWR and the bandwidth
will be high. You will lose some efficiency,
but you may not he able to get far enough
away from the metal that is causing the
problem (such as power lines). Just enjoy
your antenna and realize that 6 JdB is
probably only one § unit, If vou must
operate near metal, you can extend the
length of the Y4-in copper-tubing matching
section. Trial and error with the extended
matching section should result in a lower
SWR.

After the antenna is working to your
satisfaction, build a box from pieces of plas-
tic to shield the tuning unit from the
weather. Any good sign shop will cut the
pieces to size for you. Don’t use colored
plastic because the materials that give it
color are conductive, (Mine caught fire one
night!)

Conclusion

Since there are few low-loss capacitors
commercially available, except vacuum vari-
ables, a variable capacitor has been designed
specifically for this application (see Fig 3).
This capacitor has an effective capacitance

June 1986 a5



Fig 3—The W5QJR variable capacitor for lnop antennas. Note the mounting details.

of 150 pF (300 pF per section) and uses the
butterfly concept rather than the normal
split-stator mechanical design. It has copper
stator plates, with spacing % inch on each
section to allow high-power operation, The
large capacitance range allows coverage of
all the HF ham bands from 3.5 to 30 MHz
with just two loops.*

I would like io thank Roger Faulstick,
KD4AS, for his encouragement and all the
work he has done performing experiments
and collecting meaningful performance
data. 1 also wish to acknowledge and thank

Satellite DXing

{continued from page 32)

mitter is enabled. When vou switch back
ta receive, the sequence is just the opposite.
First, the transmitter is switched off, then
the power amplifier is disabled, and then
the TR relavs change state.

Proper TR sequencing is easy to
implement with simple circuitry described
in The 1986 ARRL Handbook.® If you
wish to purchase a sequencer, check with
the equipment suppliers listed in Part 2 of
this series. 1've found out the hard way that
some form of automatic TR sequencing is
necessary with remotely controlled equip-
ment to protect the unwary preamp from
cockpit error. Most of us are more fallible
than the GaAsFET can stand.

Receiving

The only additional equipment I have
found useful applies to those of you who
use a receiving converter and an HF
receiver for downlink reception. 1 built an
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all those who have written to me with
encouraging comments.

Notes

K.. Patterson, "Down To Earth Amy Antenna,”
Elsctronics, Aug 1867,

2, Mc{,oy “The Army Leop in Ham Communi-
cations,” QST, Mar 1958 pp 17-18.

3G, Hall and B. Schetgen, “Six Winners Emerge
from the ARRL Antenna Compestition,” €
Feb 1985, pp 44-47.

4This capacitor is available from W5QJR Antenna
Products, PO Box 334, Melbourne L 32902
Send a business-size SASE for further in-
formation. ;5.

in-line switchable attenuator to use between
the converter output and the antenna jack
of my 10-meter recciver. I use the attenua-
tor to lower the AGC level and improve the
perceived signal-to-noise ratio. In addition,
by adjusting the attenuator so the S meter
on my HF rig rests at zero, 1 can give more-
accurate signal reports. The attenuator cir-
cuit is shown in Chapter 25 of The 1986
ARRL Handbook, but 1 modified it so that
there are only three steps: 3, 10 and 20 dB.
These three settings allow attenuation in
5-dB steps from 0 to 35 dB.

Station Conirol

Depending on how complicated vou
make your satellite setop, you might want
to combine most of the switching and con-
trol circuitry into a single box so that you
have ready access to all controls. Fig 14
shows the system I use. A Minibox cut to
a low profile (small enough to fit under-
neath a transceiver) contains all of the
switches [ need to control my station, as
well as the TR sequencer circuit board.
With these switches, [ can change polari-
zation on both antennas from RHCP to
LHCP; activate, at will, the 2.m and 70-cm
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QEX: THE ARRL EXPERIMENTERS’
EXCHANGE

[ Calling all experimenters! Each month
QEX offers the latest on high-level tech-
nical developments taking place in Amateur
Radio. If you are interested in expanding
the technical frontier of what you love
doing most—Amateur Radio—this is the
publication for you.

The May issue includes articles on:

* *A Bridge Method of Sweep-
Frequency impedance Measurement,”” by
Ken Simons, W3UB

* ““The CAD Experience, Part }1,”* by
Stephen J. MNoll, WASEJQ

e A Print Routine for the Computer-
ized Smith Chart,”” by Fred A. Sontag,
NECAO

* “An Inexpensive Repeater Offsct
Modification—From CB to 10, by
Andrew Pickens, WBSQWF

Other features include: a look at the
manufacturing processes involved to
produce RF transistors, suggested reading
sources for the VHFer and information on
two specialized newsletters.

QFX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special snbscrip-
tion rate for ARRL members is $6 for 12
issues; for nonmembers, $12. There are ad-
ditional postage surcharges for mailing
outside the US; write to Headquarters for
details.

preamplifiers; and switch the power
amplifier in or out of the line for
QRP/QRO operation. 1 aisc have the op-
tion of manual PTT. The microphone PTT
line activates the sequencer.

I hope that this discyssion has provided
some food for thought for vour station.
The setup is really not complex; by no
means do you need all of the gadgets
described here. Perhaps it is ali in the mind
of the beholder—I happen to enjoy
building and modifying equipment. ln any
event, the last installment of this series will
discuss finding and operating through
OSCAR 10,

Notes

1A, Zoller, "Tlt Rathar Than Twist," Qrbit, Sep/Oct
1983, pp 7

). Reisert, "VHFIUHF World—Frotecting Equip-
ment," Marm Radio, Jun 1985, pp 83-87.

G, Osborne ed, Southeastern VHF Society
Newslatter, May 1983,

43. Krauss, “VHF and UHF Low Neise Preamplifiers,”
QEX, Dec 1981, 3:;

SM. Wilson, ed, The 1986 ARRL Handbook (Mewington:
ARRL, 1985) Available from your local radio
store or from ARBL for $18 ($19 outside LiS).
Add $2.50 {$3.50 LIPS} per order for shipping
and handiing.

sSequancing ideas are shown on pp 31-6 to 31-12,
32-37 and 32-38, T |



Antennas: From the Ground Up

One end of my 80-meter dipole points straight at Ted, who lives
about 250 miles away. There isn’t supposed to be any radiation
off the ends of a dipole, but | can always work him. How come?

By Jerry Hall, K1TD
Associate Technical Editor, ARRL

o you know what a half-wave dipole
antenna is? Sure you do, if you
have an amateur ticket or are study-
ing for one! The dipole is probably the most
common anienna used by radio amateurs.
It is simple to build and it doesn’t cost
much. And other than the length, there’s
nothing to be adjusted for it to work right.

A dipoie is a balanced antenna, What this
means is that with the right kind of feeder,
the feed line will have currents flowing
symmettically—eqgual in amplitude but op-
posite in phase. This is portrayed in Fig 1.
When the current from one leg of the feed-
er reaches the antenna, it continues flowing
along the antenna conductor. The return
current tlows along the other half of the di-
pole and down the second feed-line leg. The
net result is that all the current flowing in
the antenna at a particular instant travels in
the same direction, shown by the broken line
in Fig 1. The amplitude of the current,
however, is not the same at every point
along the antenna; it is maximum at the
center and goes to zero at the ends.

The current flowing in the antenna sets
up a charge or voltage along the conductor.
The voltage is maximum at the two ends,
but of opposite polarity. There is a phase
reversal of the voltage at the center of the
antenna.

fmpedance

You hear a lot of talk about the im-
pedance of an antenna. If the charge or volt-
age and the current flowing in the antenna
could be measured, the impedance could
be calculated using Ohm’s Law. The
impedance would be

z=% (Eq 1)

The letter Z is used in place of an R to in-
dicate the impedance may contain a reac-
tance as well as a resistance.

Since neither the voltage nor the current
is constant along the antenna, the antenna
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Fig 1—The instantaneous flow of current in a half-
wave dipole with feed line. The resulting current
that causes radiation is shawn by the broken line.

R =30
30 oumg 90 OHMS o
%
%
7 < 301- }40 = 50 QHMS 4&‘\ Kg:40
(A}
(B8}

Fig 2—Electrical circuit and diagram for an
impadance of 30 — /40 ohms. The ictal im-
pedance vaiue is 50 ahms, but this load is not a
perfect match for a 50-ohm feed line because of
the reactance. The SWR is actually 3:1.

impedance will be different at different
places along the antenna, 1t the antenna
were opened and fed away from its center,
a different impedance would be present than
if the same antenna were opened and fed
at the center, Phase is also a consideration.
If the voltage and current are not in phase,
there is reactance present in the impedance.

The equation often used to show the
impedance of an antenna is
Z =R + jX° {Eg 2)
This equation says the impedance is equal
to the resistance plus the equivalent series
reactance. The little f is a shorthand nota-

tion to indicate that the two values cannot
be added directly. Fig 2 illustrates this.

In the circuit of Fig 2A, 30 ohms of
resistance and 40 ohms of capacitive reac-
tance are in series. Our shorthand way of
writing this is Z = 30 — 40 ohms. By con-
vention, a minus sign is used for capacitive
reactance and a positive sign for inductive
reactance. For these vaiues, the total im-
pedance has a magnitude of 50 ohms. That
number is obtained by vector addition,
shown graphically with the right triangle at
Fig 2B. The hypotenuse of the triangle
represents the total impedance. It is the
custorn in drawings like this to show the
resistance line horizontally and the reactance
line vertically, up from the resistance line
for inductive reactance and down for capaci-
tive reactance.

For a moment let’s consider the resistance
and reactance of a dipoie. Suppose we have
an antenna for the 80-meter band, made of
125 feet of no. 12 wire and fed at the center.
At the feed point, the voltage and current
will be in phase at oniy one frequency. This
is the frequency of antenna resonance. At
other 8(}-meter frequencies the voltage and
current will be out of phase with each other,
and the result will be a reactive impedance.
Resonance (no reactance) occurs at about
3750 kHz. Both the resistance and the reac-
tance change almost linearly with frequen-
¢y across the band when the antenna is near
resonance, but the reactance changes much
faster with frequency than the resistance.
Engineers usually plot impedances of
resistance and reactance on a Smith chart.
SWR

Impedance plots on a Smith chart are
probably not familiar to most of us, The
reason may he that equipment to make ac-
curate impedance measurements is expen-
sive, Almost every one, however, has a way
of measuring standing-wave ratio, or the
SWR, so we’re more familiar with plots of
the standing-wave ratio versus frequency.

Just exactly what is SWR? A standing
wave is developed on the transmission line
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any time there is power reflected from the
antenna, illustrated in Fig 3. The forward
power wave and the reflected power wave
travel in different directions along the trans-
tnission ling, if the line is long enough, the
two waves will be in phase at some points

and 180° out of phase at other points. .

Where they are in phase, the voltages will
add, and the resulting voltage between the
two conductors of the line will be greater
than the voltage from either wave alone.
Where they are out of phase the voltages will
tend to cancel, so the resulting voltage will
be less than from either alone. The wavy line
in Fig 3 indicates the voltages that are
developed along a nusmatched line. The
minimum and the maximum voltage points
will always be a guarter wave apart, and
their ratio, by definition, & the standing-
wave ratio. [t's as simple as that.

The drawing of Fig 3 shows a resistive
ioad. If a reactance was present, it would
merely shift the phase of the reflected wave,
and the resulting wavy line would be moved
to the right or left a bit. But the maximum
and minimum points would remain a
quarter wave apart. Keep in mind that the
wavy line is a plot of RF voltages. At any
point along the line, the voltage goes
through a sine-wave cycle, so at some in-
stants of time the actual voltage will be zero.
What Fig 3 shows is that the amplitudes of
the RF sine waves are different at various
places along the [ine. Disregarding line
fosses, the SWR for any given load is always
the same at any point along the line. And
that SWR does not change for different
lengths of line!

In Fig 2 we saw that for the 30 — j40 ohm
impedance, the total impedance was
50 ohms. Does that mean the SWR would
be 1:1 in a 50-chim line? 1t is important to
remember that while the reactance doesn’t
consume any power, it does prevent some
of the forward power wave from being
radiated; thus a reflected power wave also
exists, In the case of 30 — j40 ohms, the
SWR would be 3:1. This raises an impor-
tant point about impedances. We amateurs
tend to ignore the mention of a phase angle
when we talk about impedances. To be
precise, we should say that 30 — ;40 ohms
equals 50/~ 53° . As you see, this is a lot
different load than 30 cohms of pure
resistance, which wowid give an SWR of 1:1.

Another point where we amateurs often
err, too, is in talking about the impedance
of an antenna when we actually mean radi-
ation resistance. For example, it’s the
radiation resistance of a quarter-wave ver-
tical antenna that is 36 ohms, not necessar-
ily the impedance., The word impedance
tends to imply a complex load, one contain-
ing resistance and reactance, The feed-point
impedance of an antenna wilt include the an-
tenna radiation resistance and any ohmic
losses that may be present in the antenna
system.

Radiation Patterns
Think again about our half-wave dipole
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Fig 3—Voltage standing wave along a mismatched line. The energy source is at the left and the load at
the right. The wavy line represents the amplitude of the RF voltages between the conduciors at various

points along the line,
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Fig 4--Two parallel ar stacked dipole elements,
fed in phase. For simplicity, the feed lines ave not
shawn,

of Fig 1. The current that flows in the an-
tenna causes an electromagnetic field to be
radiated. If we viewed the dipole from one
end, and if we could see the RF field, it
woutld look like a series of concentric cir-
cles. The waves radiate outward like ripples
in a pool of water when a pebble is dropped
into it. Each circle grows larger and larger.
{f you were standing at a fixed point, you
would see a phase reversal in the RF wave
at alternating half cycles. From this we can
visualize that the radiation pattern of a
dipole antenna, viewed from its end, is
simply a circle. But, in fact, the complete
radiation pattern really has three
dimensions.

A convenient antenna for reference is an
isotropic radiator, which is simply a point
source. This is a theoretical antenna, one
that doesn’t exist in practice, but is the basis
for the theoretical analysis of antennas. The
radiation pattern of an isotropic radiator,
in three dimensions, is a perfect sphere.
When we draw patterns on paper, we're
limited to two dimensions, so remember that

Fig 5—Interierence between waves irom two
separate radiators causaes the rasultant directional
efiscts to differ from these of aither radiator adone.
The resulting pattern is shown in Fig &.

those patterns never tell the whole story.
Let’s suppose we have two dipoles, each
a haif wavelength long. Let’s stack them a
half wavelength apart as shown in Fig 4 and
feed them in phase, This is called a parallel
antenna systemn, because the elements are
parallel to each other, Fig 5 shows the waves
radiated from the two elements, viewed
from their ends. The alternating solid and
broken lines represent the phase of the radi-
ated waves at half-wavelength intervals. At
distant points along the horizontal line AB,
the waves from the two elements are in
phase with each other, and along the verti-
cal line they are out of phase. What hap-
pens is that on line AB the signal is stronger
than from either element alone. Along the
vertical line, since the waves are exactly out
of phase, there will be complete cancellation
of the received energy. At intermediate
angles, there will be partial addition or par-




Fig 6—Radiation pattern of two stacked dipoles, as seen from the ends of

the elements, The elaments are horizontal with one above the other, and this
is the elevationplane pattern in free space. In enginesring vernacular, this is

known as the H-plane pattern.

tial cancellation. The result is a pattern that
is not circular.

It is possible to calculate the theoretical
pattern by using trigonometry. This involves
taking the sine or cosine function of various
angles for several points in different direc-
tions from the antenna, and doing vector
summations. The resulting pattern can then
be plotted on a grid having polar coor-
dinates. The relative field strength in voltage
units or in decibels is plotted for various
peints of the compass. as shown in Fig 6.
ARRL publications use a log-periodic grid,
called that because the graduations vary
periodically with the logarithm of the
relative field strength in voltage units.
Gain

The radiation patterns of an antenna can
give some idea of the gain. An important
thing to remember is that you cannot have
antenna gain unless there is a loss in some
direction. For exarople, we have always
heard that the dipole does not radiate any
energy off the ends. The familiar dipole pat-
tern is shown in Fig 7, with dark shading.
You may have heard that a half-wave di-
pole has a gain of 2.15 dB over an isotrop-
ic radiator, which is a point source. What
this means is that in the broadside direction
and for the same power, you get a signal
that is 2.15 dB stronger from the dipole. But
that pain is at the expense of a loss in the
direction off the ends of the dipole.

Let me dwell on this subject of radiation
off the ends a bit longer. It says in the
preceding paragraph that the dipole doesn’t
radiate off its ends, and we've seen plots fike
that of Fig 7 which prove this. Yet those of
us who have used a dipole in the HF bands
know that you can make contacts in direc-
tions off the ends. How do you explain this
contradiction?

Fig 7—Azimuth patterns from a hakt-wave dipole hing alony the 9022702
axis. The pattern with dark shading is that in the plane of the element, the E-

plane pattern. That with lighter shading is at an eilevation angle nf 30°.

S
TR TS

Fig B—S5ee text. At elevation angles above the
horizon, a horizontal dipole dogs radiate in the
directions oft its ends. With ionesphetic
prapagatipn, it is this radiation that makes contacts
possibie.

Well, it isn’t a contradiction, really. In
context, the dipole radiates no energy off
its ends. inr the plane of the antenna. Fig §
shows a dipole placed horizontally above the
earth, with the dipole pattern superimposed.
(There is no radiation downward because of
the presence of the earth.) it is true that no
energy radiates at an angle tangent to the
earth. But at higher angles, there certainly
is radiation, and with ionospheric propaga-
tion, it is ¢this radiation that lets us make
contacts.

The pattern at a fixed elevation angle for
a dipole looks quite different than the one
we are accustomed to seeing. Peer at the pat-
tern with lighter shading in Fig 7. This is the
dipole pattern for a 30° elevation angle. You
can see that the radiation “‘off the ends” is
less than 8 dB down from broadside. That
equates to about 134 3 units. Of course there
is radiation off the ends, in this context!

Antenna arrays, two or more elements
combined, can be more directive than a

dipole. Directivity and gain go hand in
hand, except gain is usually thought of in
just one direction (or two, if bidirectional).
Directivity implies 3-dimensional con-
siderations, taking both the electric-plane
and the magnetic-plane patterns into ac-
count {usually abbreviated E-plane and H-
plane). Gain and directivity are both related
to the effective aperture, often called the
capture area. Effective aperture is a more
precise term and is related to the volume of
space the antenna occupies, When vou talk
about antenna gain, you must also talk
about the reference, because antenna gain
is always taken as a ratio.

Beamwidth is usuaily defined as the width
of the major lobe in degrees at the half-
power points. The half-power points are
those points on the lobe that are 3 dB down.
For a dipole antenna, the beamwidth of the
E-plane pattern is about 78° A rough idea
of the relative gains of two antennas can
sometimes be had by comparing their 3-dB
beamwidths. For accuracy you should com-
pare more than just two plots, because pat-
terns are 3-dimensionai. At the very least
you shouid look at both the E- and the H-
plane patterns of the two antennas to get a
true idea of gain and directivity,

Earlier, I mentioned effective aperture, If
we increase the size of an array by adding
more elements, we increase its aperture. We
also increase its gain. A general rule of
thumb is that any time you double the size
of the antenna, you gain about 3 dB,

Polarization

'The polarization of an antenna is always
taken to be that of the plane of the element.
If that plane is perpendicular to the earth,
the polarization is vertical. If the plane is
parallel to the earth, the polarization is
horizontal. The polarization is the same as
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that of the electric field of the antenna.

Anptenna systems may be horizontally
polarized or vertically polarized. Vertical
systems can he either phased arrays, or they
can be parasitic arrays. We don’t often see
parasitic vertical arrays, but they can be
effective with a good radial system.

There is a class between these two
polarizations that has both vertical and
horizontal components. A common exams-
ple is the inverted V, using its popular name.
This is usuaily a half-wave dipole with the
ends brought near the earth. I call it the
drooping dipole, because it doesn’t have the
same characteristics as a true V antenna,
which has legs of one wavelength or great-
er. The drooping dipole antenna is horizon-
tally polarized in the broadside direction,
but has primarily vertical polarization off
the ends. In between, it is diagonally
polarized.

Yagi Arrays

The most popular amateur beam anten-
nas are parasitic arrays, where the dipole be-
comes the huilding block. In a parasitic
array, one element is driven and one or more
others are mutually coupled. The current
tlowing in the driven element induces cur-
rents in the parasitic elements. Those cur-
rents contribute to the total radiation
pattern. A J-clement Yagi can have either
a director or a reflector, in addition to the
driven element. With the parasitic element
tuned as a director at 0. [2-wavelength spac-
ing, the theoretical gain is 5.7 dB over a
dipole {dBd). This equates to about 7.9 dB
of gain over an isotropic radiator (dBi),
because the dipole has a gain of 2.15 dBi.
{'The 7.85-dB figure rounded to two signifi-
cant figures is 7.9 dBL.) With the parasitic

element tuned as a reflector at 0.15
wavelength, the gain is slightly less, 5.4 dBd
or 7.6 dBi. At other spacings the gain falls
off. The front-to-back ratio is higher with
a reflector, so this is the arrangement you
usually see for a 2-element array. The slight
decrease in gain is barely perceptible.

Three-clement Yagis almost ajways have
a director, a driven element and a reflector,
The theoretical maximum gain is about
7.5 dB over a dipole or 9.7 dBi. In Yagi
arrays, the design must always be a com-
promise between gain, front-to-back ratio
and SWR bandwidth. If you adjust for
maximum gain on a spot frequency, you
sacrifice front-to-back ratio, and the SWR
rises rapidly as you depart from the adjust-
ment frequency. If you adjust for maximum
front-to-back ratio on a spot frequency, you
sacrifice gain. And when you move away
from the optimized frequency, your front-
to-back ratio suffers. | have heard of some
antennas that were peaked in the phone end
of & band, but in the CW end they behaved
like a dipole, or even had a back-to-front
ratio.

Adding more directors to the Yagl array
increases the gain. For four elements, the
maximum theoretical gain is 8.8 dBd or
}1.0 dBi. More than one reflector is seldom
used below VHF. For VHF arrays it is not
untcommon to see 10 or more directors.
And, of course, the Yagis can be stacked
in collinear or parallel fashion, or both, for
additionatl gain.

Other Antenna Types

Another building block for amateur
arrays is the loop element. Loops having a
perimeter on the order of one wavelength
are found in most applications. The radia-

tion pattern of 2 loop is similar to the
figure-8 pattern of a dipole, with the maxi-
mum response at right angles to the plane
of the loop. If the loop is square, it has a
gain of about 1.3 dB over a dipole. The
polarization of a foop antenna in a vertical
plane may be either vertical or horizontai,
depending on how it is fed. If fed at the
bottom, whether in the center of one of the
sides or at a corner, the polarization is
horizontal. If fed at one side, the polariza-
tion is vertical.

An array of two vertical loops comprises
the well-known cubical ¢quad antenna.
You’ll sometimes see HF quads with three
and four elements. A disadvantage of the
quad array is that it is not mechanically
sturdy and, therefore, does not endure the
stresses of harsh weather for long. Large
quad arrays are also difficult to erect. But
for the same overall antenna length, the
quad exhibits somewhat more gain than the
Yagi, assuming each array is adjusted for
maximum gain. This is true because the
quad has a greater effective aperture.
However, the quad is inferior to the Yagi
in terms of front-to-side ratios.

Ancther type of antenna that will likely
see more use as our amateur bands at 10,
18 and 25 MHz become populated is the log-
periedic antenpa. There are various
versions, but the most common one is
shown in Fig 9. Known as a log-periodic
dipole array, this version looks something
like a Yagi with all elements driven.
Depending on the exact design, only three
or four elements are active on a spot fre-
quency, so its pattern is similar to that of
a Yagi. [ts advantage is that it can cover a
large frequency range and yet exhibit essen-
tially constant characteristice—the same
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Fig 8—A log-periodic dipole array. Sometimes the ¢lements are sfoped for-
ward, and sometimes parasitic elemants are used to enhance the gain and

the front-to-back ratio.
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Fig 10—Typical radiation pattem of a long-wire antenna. The wire fies alang

the 0%-180° axls. Note the four majer lobes close to the wire and the saveral
minor lobes. The number of lobes in a quadrant (90°) of the radiation pattern
is the samie as the wire length in wavelengths. Thus, this pattem is far a wire

that is 4 wavelengths tong.



radiation resistance (and therefore the same
SWR) and the same pattern over a frequen-
cy range of 2:1 or even 3:1. Imaging having
one antenna that gives continuous coverage
between, say, 10 and 30 MHz! Sometimes
the elements of a log-periodic array are
sloped forward, and sometimes parasitic
elements are used with a log-periodic array
to enhance the gain and the front-to-back
ratio.

Traveling-Wave Antennas

Antennas in a totally different class are
long wires and harmonic antennas. The
name of these antennas implies that there
must be a reversal of current direction along
the wire. This is not possible for antennas
less than one wavelength long, so we're real-
ly talking about the antenna length in
wavelengths, not in feet. These antennas
must be fed at one end, or else opened and
fed an odd multiple of % wavelength from
either end with a balanced line.

In a long-wire antenna there is no radia-
tion off the ends. The pattern always con-
tains four major lobes. In addition, the
pattern will contain several minor lobes, the
number depending on the antenna length
{see Fig 107. The major lobes move closer
to the axis of the wire as the length s in-
creased. In a long-wire antenna, the total
number of lobes in a quadrant is always the
same as the length of the wire in
wavelengths, ie, four lobes in a quadrant (16
lobes total) for a 4-wavelength wire.

Long-wire antennas can be combined into
arrays. A type once popular was the
horizontal V antenna, two long wires
aligned so the major lobes reinforced each
other. The V antenna is bidirectional. Dis-
advantages of this antenna are that it re-
quires an open-wire feeder, three supports
and a lot of real estate.

Two V antennas can be combined back-
to-back in an array called a rhombic. This
is a diamond-shaped array, fed at one end
of the diamond. OF two rhombic types, one
is a resonant or unterminated rhombic,
meaning not that each leg is necessarily
resonant, but that there is a forward travel-
ing wave from the feed point to the end of
the antenna and a reflected traveling wave
back toward the feed point. For the same
wire length, the rhombic antenna has more
gain than the V, but it does reguire one ad-
ditional support. It can be used over a large
frequency range, such as a 2:1 frequency
ratio. The resonant rhombic is a bhi-
directional array. For the HF bands we're
talking about wcres of real estate; thus,
amateurs seldom use a rhombic antenna.

The second type of rhombic is the termi-
nated or nonresonant rhombic. A resistor
at the end opposite the [eed point absorbs
any power that is not radiated in the
forward traveling wave, so there is no
reflected wave. This arrangement gives a
unidirectional pattem in the direction of the
terminating resistor. It also gives a more
constant impedance across the broad fre-
quency range over which it may be used.

Antennas like these were used for military
and commercial point-to-point communica-
tion before the existence of satellites, but
they are gradually becoming extinct.

Ground Effecis

The earth has a significant effect on any
antenna placed near it, caused by ground
reflections. Acting somewhat like a mirror,
the earth reflects waves radiating downward
from the antenna, The result is like having
an image of that antenna in the earth, or
a second antenna. Earlier { mentioned that
we get additional gain bv adding more
elements, Well, the same thing happens
here. If the earth were a perfect conductor,
we would get an added 3 dB of gain just be-
cause the image effectively doubles the size
of the antenna. And we also get another
3 dB of gain from the antenna because its
pattern cannot penetrate the earth. The
lower half of the free-space pattern no
longer exists, and the power that was there
is now contained in the upper haif of the
pattern through reflection. So, with an
antenna over a perfect earth, we get a gain
in some directions of 6 dB over that of the
same antenna in free space. We don’t get
this much gain with real antennas, of course,
because the earth is not a perfect conductor.

Qver a perfect earth, if the antenna is ver-
tical, there is no phase shitt during ground
reflection. But if the antenna is horizontal,
there is & phase shift of 180° during reflec-
tion. For this reason, the presence of the
earth has different effects on a horizontal
antenna than it does on a vertical antenna.

If we place a horizontal antenna close to
the earth, the ground-reflected wave causes
a complete cancellation of the signal toward
the horizon. We end up with no signal at
low elevation angles—definitely not good if
you want to work DX. The elevation-plane
pattern changes significantly as the anten-
na height is increased. A whole series of
pattern-factor plots appears in The ARRL
Antenna Book for horizontal antennas at
various heighis, from 1/8 wavelength to 2
wavelengths.' The higher the antenna, the
lower the angle of radiation. That’s why you
often hear the advice to get your antenna
as high as possible if vou want to work DX;
low-angle radiation is usually best for longer
distances. Also, the higher the horizontal an-
tenna, the more lobes there are in the verti-
cal pattern. Raising the antenna to greater
heights does not sacrifice radiation at higher
clevation angles.

[f the antenna is vertical and mounted on
the ground, its image in the perfect earth ef-
fectively doubles the length of the antenna.
The current and voltage distribution in a
quarter-wave vertical and its image is iden-
tical to that of a half-wave dipole, with
maximum radiation toward the horizon.
Here we also get a 6-dB gain over the
quarter-wave conductor in free space. The
elevation-plane radiation pattern of & ver-
tical antenna such as a ground plane changes
with antenna height, too, every bit as much
as for a horizontal antenna.

If the maximum radiation from a quarter-
wave vertical iy in the direction of the
horizon, why isn’t it used more often for
working DX? One answer is the vertical is
not directional in azimuth—it has equal
response to signais in all directions. To hear
the weak DX stations, you’d like to have
some help from your antenna in reducing
the strong signals from closer stations in
different azimuth directions. Or in jest,
many amateurs might answer this question
by saying that a vertical is an antenna that
responds equally poorly in all directions. it
is true that for efficient operation, a current-
fud vertical radiator requires a rather
elaborate svstem of radials or a coun-
terpoise.

There’s another reason that verticals
don’t behave the way theory leads us to be-
lieve they should. Most theoretical discus-
sions have been based on that ever-glusive
perfect earth. Real earth acts quite
differently. For vertical antennas at radia-
tion angles below the Brewster angle, about
15°, the phase shift of the reflected signal
is closer to 180° than to zero. The exact
Brewster angle depends on frequency and
on soil conductivity.® The amplitude and
phase of the reflected energy rays vary with
frequency, with the angle of reflection and
with soil conditions in the Fresnel zone.’
What this all means is the degradation of
low-angle radiation from verticals is related
to frequency, being more severe at higher
frequencies. Even with soil having good con-
ductivity, at 14 MHz and above the radia-
tion below 5 or 6 degrees will be nonexistent
from a practical standpoint.

The material in this article has covered
several fundamentals of antennas and an-
tenna terminology-—gain, directivity, how
patterns are formed, earth effects, and so
on. From all this, there are two important
things you may want to remember. First is
that you cannot have antenna gain in any
direction except at the expense of a loss in
other directions. Second, when vou’re talk-
ing about the gain of an antenna, you must
know the reference before the numbers
begin to mean anything. For example, a
recent catalog from a company catering to
CB operators shows 4 5/8-wave ground-
plane antenna. The description says that the
antenna has 4-dB gain. But 4 dB over what?
A dipole? Probably not. An isotropic radi-
ator? Maybe. Over a quarter-wave vertical?
I doubt it. Maybe they mean that the gain
is 4 dB over that of a coat hanger—do you
suppose?

Notes

G, Hall, ed, The ARRL Antenng Book, 14th ed
(Newington: ARRL, 1882}, p 2-18.

*E. C. Jordan, and K. G. Balmain, Electromagnetic
Waves and Radiating Systems, end ed (Englewood
Clifts, NJ: Prentice-Hall, 1968}, pp 147-148,
632-634,

*Loosely defined, the Fresnel zone is the area where
the rays from the antenna are reflected from
the earth, extending out lo a distance of several

wavelengths from the antenna. T
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Spread Spectrum: Frequency
Hopping, Direct Sequence

and You

Are you ready for this month’s spread-spectrum rule implementation?
How do you operate in spread mode? Here's the answer.

By Hal Feinstein, WB3KDU

Member, ARRL Ad Hoc Spread-Spectrum Commitiee

1410 Bhodes St North
Arlington, ¥A 22009

after studying the issue since June

1981, the FCC passed a delayed rule
allowing radio amateurs to use spread-
spectrum frequency-hopping and  direct-
sequence systems, effective June 1, 1986."
However, readers may not know about ex-
perimentation that has been ongoing ip the
spread-spectrum area and how Amateur Ra-
dio interoperability will work, This article
covers those topics.

Q s regufar readers of QST know,

What Is a Spread-Spectrum System?

in the 1986 ARRL Handhook, Chapter
21 contains a description of spread-spectrum
communications. That section of the Hand-
hook shwould be consulted for an extensive
discussion of the subject., The basic expla-
nation is that spread spectrum is a modula-
tion scheme whereby the signal is spread
over a very wide bandwidth, This results in
a dilution of the signal energy such that the
power density present at any point within
the spread signal is slight. Beyond a certain
distance from the transmitter, the spread sig-
nal can be below the noise level vet still be
recovered with the proper spread-spectrum
receiver. Ounly the intended receiver (or
receivers in a net operation) can recover the
signal, as both sender and receivers hold
copies of the binary sequence that is used
to spread the signal and know when it was
started in time. Interference to other users
of the same spectrum is slight or nil (uniess
they are close to the transmitter),

There are two spread-spectrum maodes
authorized to the radio amateur. Frequen-
¢y hopping is a mode in which the operat-
ing frequency is changed rapidly over the
spread bandwidth. Both the transmitter and
receiver visit the same frequencies at the
same time, and must stay in exact synchroni-
zation. Bach holds the same list of
pseudorandom-ordered frequencies, and the
transmitter and receiver start hopping
together using the same starting point on the
list.

In direct sequence (the other authorized

42 (1] £

This is the station used in the FCC direction-tinding test. An ICOM IC-2A was used as a frequency-

hopping spread-spectrum beacon. The hop rate was 80 hopsis.

mode), a high-speed psezdorandom binary
clata stream is used to shift the carrier phase
between 0 and 180 degrees, The phase shift-
ing is vormally done in a balanced mixer,
and the information being transmitted is
normally added to the high-speed code
sequence.

Why Use Spread-Spectrum Systems?

Effective spectrum management atlows
the greatest use of a band of frequencies by
the fargest number of possible users. A iarge
numbger of spread-spectrum systems ean oc-
cupy the same band and not intertere with
each other. Spread spectrum can make use
of unused portions of a frequency hand-—
such as between repeater channels, Only by
experimentation can radio amateurs learn
the true potential of this new mode. The
military has been using these systems for
years for “‘antijam”™ communication, and
the radio amateur can benefit from this ex-

perience. Computer-assisted power control
can be used effectively in this mode to meet
the FCC requirement that amateurs run only
the minimum power needed for cormmuni-
cation. This has not been done to date, but
it is a feature for advanced experimenters
to work on.

What Has Been Done Up to Now?

The Amateur Radio Research and
Development Corporation (AMRAD), a
nonprofit club composed of radio and com-
puter amateurs, has been involved with a
series of investigative experimenis with
spread-spectrum systems since September
1980, The investigations fall into five generat
experiments authorized by a series of FCC
Special Temporary Authoritics (STAs).

1} Commercial/militaty frequency-
hopping radios were borrowed and used to
test on amateur frequencies in the HF
bands. The hop rate was slow—only 5 hops



The HF spread-spectrum station at K8MMO, A Xerox B20 computer
was used for control. The fransmlt position is on the right; receive
is on the leit.

per second (hops/s). The system worked
well using voice while hopping in a nonvoice
portion of &4 ham band. Little, it any, in-
terference was noted in a nearby receiver.
When the hopper came by, an *aup™ or
“‘thu’ noise resulted. This experiment was
lots of fun. However, the greatest benefit
was to get everyone fired up to go build
some equipment for the ham bands.

2) Chuck Phillips, NAEZV, constructed
hand-held, frequency-hopping FM trans-
ceivers. These units hopped at 10-80 hops/s
over 3.2 MHz. If the receiver or transmitter
lost synchronization, the lost unit would
return to a ‘““homing frequency' and
“scream’” for help. Periodically, the trans-
niitting station would stop and listen on the
homing frequency for screams. If one was
heard, a new start-up would be initiated.
Further details of this system are not
available.

3) ICOM KC-2A transceivers were modi-
fied to aliow a computer (Commadore C64)
to set the frequency instead of using the
radio’s thumbwheels, A beacon was set up
to test for interference caused in the 2-meter
repeater band. Receiver synchronization
schemes were tested. This project was aban-
doned after spectral analysis of the trans-
mitted signal revealed that the synthesizer
was never “‘locking up.”” For that reason,
fast-hopping operation was not feasible,
Modifications of the phase-locked loop filter
improved the lockup time, but produced
some “‘strange audio.” The FCC located
this unit in a direction-finding test in only
25 minutes, proving that the agency is able
to regulate this mode of operation using
cufrent equipment.

4) Fred Williams of the TRW LSI]
Products Division designed a direct-
synthesis oscillator that is described in
February 1985 QST and Chapter 29 of the
1986 ARRL Handbook, AMRAD has used
this synthesizer with the Yaesu FT-7 and
FT-101ZD and Xerox 820 computers to fre-

The heart of the HF spread-spectrum station is the frequency synthesizer
designed by Fred Williams., This version of “Fred,” as the synthesizer is

aftectionately called by AMRAD members, came from A & A Engineering.2

quency hop cleanly on the HF bands.
Experiments with these units continued as
synchronization software was being
perfected, This experiment came to a
standstill when the FCC denied AMRAD's
latest STA request for permission for further
HF experimentation. The net effect of this
denial is to force all experiments to 420 MHz
and above. Andre Kestleloot, N4ICK, is
building a mixer to coovert signals from HF
to UHF. This mixer will allow these experi-
ments to resime on the air at UHF. Con-
ventional UHF transverters could also be
used, but are costly—the AMRAD gang
prefers to build their own and save money.

5) Dick Bingham, W7WEKR, has
produced a single PC board add-on for a
440-MHz hand-held transceiver that allows
direct-sequence transmission or reception.
It appears that this unit, while allowed under
the AMRAD STA, would not be allowed
under the new Part 97 rules, because of the
method used to add information to the basic
spreading sequence. This requires further
study.

What Is Interoperability?

The ARRL Board of Directors has autho-
rized, and President Price has appointed, an
ad hoc Spread-Spectrum Committee to
study interoperability. When the rules go
into effect, two radio amateurs who have
been working together closely can commu-
nicate using spread-spectrum technigues.
This is possible because both operators un-
derstand how both systems operate and how
to begin their spread-spectrum communica-
tion and maintain synchronization. But how
does an amateur call CQ using spread
spectrum, and expect to receive a reply?
How does the amateur communicate the
spreading sequence in use, starting signal,
hopping frequencies, hopping rate and the
like to another amateur listening for a
spread-spectrum CQ call? How does the
amateur identify spread-spectrum transmis-

sions? The rules require conventional identi-
fication.

in packet radio, we have a protocol called
AX.25 to answer similar questions. It is
too early to agree on a protocol for this new
mode of communication, but some basics
need to be established, such as a home
or calling frequency on each band from
420 MHz and above.

The Committee recommends that you use
the national FM calling frequency {(or
another FM simplex frequency if the
national frequency is in frequent use in your
area) for calling CQ and for announcing
spread-specirum operating parameters, A
further recommendation is that vou let
others in your area know of your expen-
ments through clubs, over repeaters or by
any means that seems appropriate. The
committee will publish more on these mat-
ters as we gain on-the-air experience.

Your suggestions and comments concern-
ing these matters are welcome. Please
remember that it is not our goal to stifle ex-
perimentation by needless regulation or
standardization. Send your comments and
suggestions to the committee secretary:
Chuck Hutchinson, K8CH, ARRL
Headquarters, 225 Main St, Newington, CT
06111,

How Can an Amateur Keep Current on
Spread-Specirum Progress?

Read QST and QEX to keep current on
fast-breaking spread-spectrum fews
updates. Take advantage of this unique
form of Amateur Radio communication.
Start by learning the basics that are found
in the 1986 ARRL Handbook.

Notes

1D. Newkirk, "Our new Spread-Spectrum Rules,”’
@87, Apr 1986, p. 45.

2A & A Engineering, 7970 Orchid Dr, Buena Vista,
CA 90620, tel 714-521-4160. EF ]
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Product Review

Conducted By Bruce 0. Williams, WASIVC
Assistant Technical Editor

AEA PAKRATT™ Model PK-64

The Commodore 64™ and the PAKRATT
6d—-u marriage made in techni-heaven, The
PK-64 is more than just a packet TNC; it also
operates RTTY (Baudot, ASCIL and
AMTOR) as well as CW. Rick Palm, KICE,
reviewed the operation of the PK-64 in VHF
packet-radio communications since his in-
terest and equipment are limited to this mode.
Don McGrath, KZ1A, whose interests include
RTTY and W operation on the HF bands,
reviewed the PK-64 in use in these modes,
With such a versatile piece of equipment, it
may be hard to find anvone who can use all
the capabilifies available in this liftle gray box.

The PK-64 plugs into the cartridge port of
the C64—one simple connection to the mic
input of a Z-meter rig then allows instant
operation on packet. No adapters or exces-
sive cabling are required. The terminal soft-
ware is in ROM (read-only-memory) in the
PK-64 so that no further program needs to
he entered into the C64 for operation. The
PK-64 does evervthing an vutboard terminal
gmuiation program should do.

What is a TNC?

First things first? TNC stands for Terminal
MNode Controller, a device that receives data
from a computer or terminal, assembles the
data mto small *“*packets’ of information and
sends the packets to a transmitter. In the
receiving mode, the TNC accepts packets of
data from the receiver, citracts the text in-
formation and sends the text to the computer
or terminal. The transmission and reception
of packets, the detection and correction of
errors, and the exact format for each packet
is managed by the TNC through a ‘“‘pro-
tocol.”” The protocol can be thought of as a
program that runs on a microprocessor in the
TNC. The PK-64 protocol is fully compatible
with the latest AX.23 (version 2.0).

YHF Packet Operation

Liser friendly and largeiv menu driven, the
PK-b4 is a pleasure {0 operate. It supports
64 disk operation from a simpie menu:
LOAD, to load text stored on disk into one
of ten available message buffers and/or a
50 butfer (which is used to capture incom-
ing data); BROWSE, to allow a quick review
of the contents of the QSO buffer; SAVE, to
permit saving text stored in the buffers to disk
or to the printer; and an EDIT menu for edit-
ing text stored in the buffers. Several highly
useful editing commands facilitate quick and
easy word processing of message text off line,
(hisk commands, including a directory of disk
{tles, are easily made without entering lengthy
DPOS commands.

A nice feature is the set of 10 packet-
parameter files that can be saved to or
retrieved from disk to allow quick parameter
vhanges as operating situations change. User-
selected parameters are instructions to the
TNC covering a wide range of operating con-
ditions. The PK-64 has a large choice of
parameters fo.allow maximum operating
flexibility, Parameter differences for HF and

14 I5T.

YHF operations, for example, can be loaded
instantly. When booting the PX-64, the sys-
tem command will automatically engage the
sefected set of parameters stored on disk. It
literally takes only seconds to be on the air,

As many as 10 connects can be performed
and managed at the same time with the
FPK-64. On one occasion, just to see what can
be done, | maintained two packet QSOs with
friends and was checked nto two mailboxes
at the same time! If you are busy with one
connection and someone else tries to connect
to vou, the PK-64 connects with that station
on another channel. A real party linel

To reduce on-line time with busy packet
bulletin-board systems (BBS), the contents of
any buffer, composed off line with the editor,
can be sent to the modem with a simple
CONTROL N, where N is the number of the
buffer. I can compose a file in Speedseript®,
convert it to a sequential file using
Convert6d® and save it to disk for later
retrieval and transmission by the PK-64. 1 can
take all the time | want to compose my
message for quick on-line forwarding to my
local BBS, WIAW-4,

Additional handy commands that can be
entered with the C6d furction keys include a
togele for QSO buffer recording and a HOLD
feature for freezing the receive screen so that
incoming data can be read before it is scrolled
off screen, With a touch of a button, the (G50
and kevboard buffers can be cleared instantiy.
Amnother touch and the parameters are dis-
played for easy change entry, Changes can be
made while you are still connected to another
station.

Beacon and connect message texts can be
kevboarded easily. [f your station is un-
attended and another station connects, a mes-
sage of vour choice will be transinitied, and
the QSO buffer automatically toggled on to
record the incoming message.

An audio alarm sounds when another sta-
tion connects to vours, As the manual states,
“If the volume 15 turned high enough, you’f

have the spouse and the kids in the shack,
wondering what’s up!”’

HF Packet, Morse and RTTY Operation

Fhe PK-64 vperating manual says that
reasonable performance can be expected on
HF RTTY (Baudot or ASCID, CW and
AMTOR without the optional HFM-64
inodem. We found performance is unsatisfac-
torv when signal strength is below 52, Tuning
is also more critical.

Lsinga Yaesu FT-107M HF fransceiver, we
found that operation was stgnificantly en-
hanced after installation of the {{F modem.
The HFM-64 contains 4-pole band-pass tilters
tor mark and space tones, an AM demodu-
lator with an automatic threshold detector
and a true Data Carrier Detect (DCD) out-
put to the PK-6d4, The filters are set for
200-Hg shift at 2110 Hz and 2310 Hz, suitable
for HF RTTY, AMTOR and packet. The
modem also incorporates a [{-segment LED
har-graph tuning indicator that allows about
25-Hz tuning resolution,

Without inclusion of the HFM-&4, the
PK-64 vses a phase-locked-loop demodulator
that can lock up on extraneous signais. Using
the HF modem, the front panel THRESHOLD
countrol is used to set the demodulator
threshold s that extraneous characters will
not print, The HFM-64 Is precalibrated at
the factorv, but vou must reset the PK-64
1600- and 1800-Hz transmit tones to 2110 and
2310 Hz. The calibration chapter in the opera-
ting manual makes this procedure foolprooi!

Operating on HF packet with the PK-64 is
a joy! Parameter fiies, saved to disk, can he
retrieved as quickly as vour needs dictate,
Rotate the threshold control just enough to
blank out the DCD light on the front panel,
and you are ready to have FUN,

Tuning an HF packet signal can be tricky
business. Distorted signals will be difticult to
copy. To tune normal packet signais, care
must be taken to use as little audio gain as
possible. This may be easily accomplished by



simply turning down the receiver’s RF gain.
You must tune while a packet is being trans-
miited and wait for the next packet to see if
you are properly tuned. The bar-graph tun-
ing indicator makes this easier. When a packet
is present, the DeD light comes on, and the
iltuminated portion of the bar-graph separates
into two areas. If the signal is properly tuned,
the illuminated portions are equidistant from
the center of the display. If vou have properly
used the tuning indicator, an on-screen tun-
ing indicator in the packet status window in-
dicates proper reception of mark and space
with vertical and horizontal bars. Procedures
for tuning RTTY, ASCII and AMTOR are
essentially the same as for packet because we
are still dealing with AFSK two-tone signals.
In CW operation, your radio must be in the
proper SSB mode. CW is generated as a
2310-Hz tone and is fed to the radio through
the mic connector. You don't use the CW key
input! When tuning CW, the 2310-Hz tone
is displayed on the Jefi-hand bar of the tuning
indicator.

Much of the “nonpacket” operation is
identical to packet operation. The message
and text editing are accomplished in the same
manner. The disk, cassette and printer
operations are also essentially the same, with
a few exceptions. We encountered some
problems using Commodore printers, hut
AEA has since released updated software, at
a modest cost, to accommodate those and
several other types of printer. In the PK-64,
speed changing is a single-key command
function—nice! The 64 provides RTTY
operation at 60, 67, 75, 100 and 132 WPM,
and ASCII operation at 110, 150 and 300
bauds.

CCIR-compatible AMTOR ARQ and FEC
operations are provided. Although ABA con-
cedes that the Mode-A (ARQ) operating svs-
tem imposes more exacting switching-speed
requirements than older operating modes,
most radios will operate in etther AMTOR
mode without modification. We were unable
to test either AMTOR mode, and so must
take their word for it. Remember that
AMTOR Mode-B (FEC) operation is similar
to conventional RTTY, so the transmitter
operates continuously without any on-off
switching.

The Screen

Because the PK-64 is designed for exclusive
use with the C64, it can do many things other
TNCs can’t do. True split-screen operation
is possible—a receive window where data
scrolls upward across the screen, and a trans-
mit window where text and commands are
composed for transmission. A user-selectable
parameter permits text and commands to be
echoed to the receive window. A third on-
screen window provides status indicators for
unacknowledged packets, channel of opera-
tion, QSO-buffer capacity, incoming data,
connect/disconnect and commancd/converse
ntode.

The Manuai

The manual is clear, concise and actually
entertaining to read. It contains explanations
in plain language that even [, a technical
illiterate, can understand. A bibliography
is included, and there is even a chapter
entitled ““Quick Check and Sneak Preview”’
for those of us that read manuals only as a
last resort betore operating a new piece of
gear. Packet-radio tutorials and appendices

round out the excellent manual,

Conclusion

If you presently own or are planning to pur-
chase a Co4, 3X-64 or new Commodore 128,
add a PK-64 for packet radio—you’ll be in
o the most exciting thing that's happened in
ham radio for a long, long time. What else
can you say about a little gray box that does
almost everything for you? Great! HPE CU
AGN is now Hope to Connect with You
Again here at KZ1A and KICE,

The PAKRATT 64 is mamufactured by Ad-
vanced Electronics Applications, Inc, PO Box
C-2160, Lynnwood, WA 98036-0918, tel
206-775-7373. Price class: PK-64 $220;
HFM-64 5100.—Rick Palm, KICE and Don
MacGrath, KZI1A

ALINCO ALM-203T 2-M FM
HAND-HELD TRANSCEIVER

After a while, you get tired of looking at
all the new goodies—the bells and whistles
that some manufacturers feel make an estab-
lished design appear new to the buying world.
There has been a flood of hand-held radios
over the past few years, ranging from the
multimemory, [00-mW units to the shirt-
pocket models that do everything but make
the breakfast coffee. Alinco has entered the
tJ3 market with a hand-held radio that does
nothing particufarly new, but
is really exciting in terms of
doing what every other small,
hand-held does with a mini-
mum of fuss and bother, It is
4 joy to operate and provides
performance equal to or bet-
ter than most other compara-
ble units.

Rated at 3-W output with
the small, standard 9.6-V
NiCd pack and 5 W with an
optional de-to-de converter
producing 13.8 V, this little
Jewel has plenty of power to
handle most FM require-
mernts. A HIGH/LOW power
switch permits operation at
0.1 W for the easy contacts.
The piacement of all of the
controls and indicators per-
mits use either as a hand-held
unit or as a mobile unit
for the small,
cramped foreign-
built cars most of
us are driving
these days.

2

Controls

Except for the
PTT switch, all
controls and indi-
cators needed for
normal operation
are mounted on
the top aud front
of the *203. The
PTT switch is inset
into the left side of
the unit. The top-
mounted arrav in-
cludes a BNC an-
fenna connector,
an OFIFSET channel
switch for non-
standard repeater
offsets, external

speaker and miIC jacks, dual voLume/soL
control, HIGH/LOW power select, 20-dB
ATTenuator and S/KF meter. Although this
may seem to be a lot of controls for the smali
area involved, there is only one adjustable
control, the VOL/sGL. The other top-mounted
controls are push buttons, Accordingly there
is plenty of room, even if you have fairly thick
tingers, to adjust only the control you want.

Front-mounted controls and indicators
show the same manufacturer’s concern for
operating ease as the top-mounted ones. At
the very top of the panel are two LED
indicators, Busy and TX. The green BUSY
lights only when there is a received signal or
the squelch is open; the red Tx indicator
lights during transmit. Immediately below the
receive/transmit indicators, the LCD display
shows status of all operations and commands.
A 16-key pad is used for all frequency and
memory selection and programming of the
various operational modes. The 16 keys in-
clude numbers 1 through 0, an up-scan func-
tion, a down-scan function, Clear/Stop,
Function, Memory Recall and Memory Scan.
On the main control panel, but to the left and
below the key pad, is a small key for rattery
SAVE. Opposite the Battery SAVE, on the right
side of the panel 15 the kkSET button.

Additional controls mounted horizontally
under the key pad include: T.AMP oNsoff,
PTT/STOP, KEY LOCK, SUB A/B, OFFSET + and
pbuelex/siMplex. There are two controis
that are mounted inside the battery compart-
ment and thus are generally inaccessible from
the outside of the case: The band selection
switch allows selection of either band A,
144.000-147.995 MHz {receive and transmit)
or band B, 150.000-160.000 MHz (receive
only); also two six-position DIP switches
recessed under the front panel allows selection
of two subaudible tones (see Table {). When
programmed, the subaudible tone selected on
the front panel is activated by the pTT.

Wow! What a bunch of switches and but-
tons! Let’s look at some of the less obvious
ones and see what they accomplish. The first
thing to remember is that there are only two
controls on the rig to be adjusted—vorssgL.
Every other function is selected or
programmed through switches, push buttons
or the key pad.

Frequency Selection

Instead of thumbwhes! frequency selection,
the 203 allows direct entry of the desired
receive frequency from the key pad. By en-
tering the last four digits of the desired fre-
quency, the LCD shows the receive frequency
(such as 5.450 for 145.450 MHz.) An audi-
ble beep sounds after each digit is entered.
The position of the oFesET 4 switch deter-
imings the transmit frequency, and when prt
is pressed, the transmit frequency will be dis-
played, either + 600 or - 600 kHz from the
receive frequency. If the frequency requested
is outside the range of the transceiver, an error
message, (&), will appear on the display.

Memory/Memory Recall (MR)

Onee the receive frequency is dispiayed, it
may be programmed into one of the ten
memory channels by pressing the function
key, F.Mr and a numeral from 1 to 0 for the
memory channel number. A lower-pitched
audible beep will sound upon completion of
the program. The receive frequency will re-
main in that memory location until replaced
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Alinco ALM-203T 2-M Hand-Held Transceiver, Serial No. 05109613

Manufacturer's Claimed Specifications
Frequency coverage:
Band A—144.000-147.985 MHz in 5-kHz steps.
Band B—150.000-150.000 MHz (receive only).
Mede of aperation: FM.
Transmitter
Transmitter power {output)
High: 3.0 W at 9.6 V.

50Wat13.8V.
Low: 0.1 Wat98 V.

Harmonic and spurious suppression: 60 diB.

Hecewver
Recever sensitivity
Less than 0.3 gV for 20dB quieting.
Less than 0.2 g for 12-dB signal + noise + distortion/
noise + distortion {SINAD).
Squelch sensitivity: Less than — 10 dB {threshold).
Receiver audio outpui at 10% total harmonic distortion:

Meastired in ARRL Lab

As specified.
As specified.
As specified.

Transmitter Dynamic Testing

144,100 MHz, 3.5 W,
147.990 MHz, 2.9 W,

Naot tested.

144,100 MHz, 0.25 W,
147.990 MHz, 0.27 W.

Sea Fig 2.

Receiver Dynamic Testing

0.17 pV jor 20-dB guieting.

0.14 pv for 12-8 SINAD.
Min G.086 pV. max 0.30 V.

Mare than 350 mW.

Color: Dark gray.

Size {height, width, depth): 7% =« 2% x 11 in
{not including antennaj.

383 mW at 9% distortion.

Waight: Approximately 1.1 [b with battery and antenna.

or all power is removed and the RESET button
pressed. In case of computer malfunction,
turning the power switch off and pressing
#ESET will reactivate the microcomputer. It is
not necessary to enter the frequency into

Table 1
Subaudible Tones (ON = 1)

Freq
tHe) P1 P2 P3 P4 PS5 PB
67.0 1
718 1
744 1 1
77.0

7.7 1

82.5 1
85.4 1 1
&8.5

91.5 1

448 1

474 1 i
100.0

1035 1
1072 1
1108 1 1
114.8

1188 1
123,0 1
1273 1 1
131.8

136.5 1
141.3 1
1462 1 1
151.4

165687 1

162.2 i
1879 1 1
1738

179.9 1
186.2 i

1828 1 i
203.5
2107 1
218.1 i
225.7
233.8 1
241.8 1 1
260.3 1 1
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memory {o operate—once the frequency is
displayed, it will be the receive frequency and
the transmit frequency is determined by the
OFESET switch,

To recall any memory-channel frequency,
press MR and the channel number. The
desired memory frequency will be displayed.

Memory Scan

The memory scan function can be activated
by pressing the mMs button with the squeich
set at the threghold level or above. Scan speed
is (.3 second per channel, and the scan stops
at a channel where a signal is present, but will
resume scanning two seconds after the signal
disappears. Scan function can be stopped by

pressing the ¢ key or by pushing 1T

Program Scan

By setting the scan width and scan step
beforehand, Program Scan will scan between
two desired frequencies. First set the low-edge
frequency aud press ¥ und up-scan keys, then
select the scan siep by incrementing the low-
edge frequency by the desired spacing and
repress Fand up-scan. Enter the top-edge fre-
guency and again press F and up-scan keys.
Now the low-edge and high-edge frequencies
and the scanning steps are defined. Press ¥
and down-scan to initiate scanning. As in
Memory Scan, the squelch must be set at
threshold or above,

The up-scan and down-scan keys may also
be used for manual scanning in 5-kHz
increments. Bach time the scan key is pressed,
the frequency will move either up or down by
5 kHz,

Battery SAVE

Battery consumption can he greatly reduced
during standby periods by pressing the B
$aVE key with the squelch set at threshold or
above, In this function, the receiver frequency
is monitored for about 300 ms every 5 5. [f
a signal appears, the receiver will function
normally and when it disappears, the Save
function will resume about 2 seconds later.
This function is cleared by pressing € or the
PTT, OF turning power off,

PTT STOP and KEY [.OCK

When the PTT $TOP SWitch is set to STOP,
the pTT will not function. This antitransmit-
ting device is used when carrying the trans-
ceiver. When the KEY LOCK switch is i1 LOCK,
the 17 keys on the keyboard will not function
(great to keep the kiddies out of the
memories. )

L.CD Panel
A representation of the LCD panel is

FREQUENCY LOCK

BUSY
KEY
LOCK

PRO. S

L >

- »
FO.C. — .::q 000. ~— M5
B. SAVE—» .'- - »

123415 6] 7] F] (5116

- LB H

MEMORY CH

S

BATTERY SAVE

L. TX FREE OFFSET

LOW BATTERY

MEMORY SCAN —-J

PROGRAM SCAN

Fig 1—LCD panel layout, showing various indicators.



shown in Fig 1. Operating freguency is dis-
plaved in four large numbers in the venter.
By setting LAMP oN the display is illuminated.,
Avoid battery problems; use only as reguired.
The various operational functions are
indicated by a black arrowhead pointing
to “Frequency Lock.,” *“‘Program and
Memory Scan.”” ““TX Free Offset,” “Battery
Save™ and “*Low Battery,” Puring operation,
the active memory channel is shown. During
memory scanning, each programmed memory
channel will be shown as it is scanned, If there
are unprogrammed memories, they do not
appear during scanning.

Testing Problems

Whe we first received the review unit, we
sent it to the ARRL Lab for testing. A sig-
nificant problem reared its ugly head right
away! When the transceiver was placed in
transmit mode, the spectral display showed
a very short period {fractions of a second) of
operation without the synthesizer in lock. This
resulied in spurious emissions, at the full rated
power level, but ranging from a few kilohertz
to several mepahertz away from the selected
fundamental frequency. These spurious sig-
nals could cause in-band interference, but
worse yet, could be outside the ham bands in
no-no land. They were of sufficient power to
access other 2-m repeaters in the area, There
was 1o apparent pattern—these were random-
frequency signals. It takes not only a spec-
trum analyzer to detect these signals, but also
a very knowledgeable operator to identify
them,

In accordance with ARRL product-review
policy, we contacted the manufacturer's
representative. Upon hearing of this problem,
Everett Gracey, President of Alinco Eleciron-
ics, immediately shifted into high gear. The
entire stock of unsold units in this country was
examined! The factory was advised and im-
mediately went into an accelerated program
to come up with a viable [ix, The results of
that program were encouraging. Only a very
few (one or two) of the in-stock units, seemed
to show the problem, and those had the
highest serial numbers. An engineering change
to eliminate the problem was incorporated
into every umit in stock. This is a relatively
simple modification, accomplished at the
Reno, Nevada facility of the company.

We have been assured that future produc-
tion units will not exhibit this fault and that
the great majority of the existing units in the
field are free from the problem. Akinco Elec-
tronics has offered to retrofit any unit that
shows this probiem, but don’t just send vour
unit to them! Try to discover if there are any
problems in operation first. 1f vour unit has
a low serial number, the probability of it oc-
curring is less. If you suspect a problem, call
the company and ask their advice. As I said
before, it takes a specialized piece of rest
equipment and a very competent operator to
determine if the problem exists.

We returned our unit to Reno for repair,
and it was returned in a very few days, with
no problems. When we went back to the Lab
for testing, we really got a pleasant surprise.
The performance of the unit met or exceeded
all of the manufacturer’s claims and showed
a spectral purity that is outstanding {see Fig
2).

Operation

Working 2-m FM in the “boontes” of Con-
necticut is not for the impatient. There aren't

Fig 2—Spectral display of the ALM-203T operat-
ing at 146.000 MHz with no modulation. Vertical
divisions are each 10 dB; horizontal divisions are
each 50 MHz, Power output was 3.4 W. The
fundamental (pip at the left center) has been
redused in amplitude approximately 31 dB by
means of a noteh filter to pravent spactrum
analyzer overload. All spurious and harmonic
amissions are at least 70 dB below peak
fundamental output. The ALM-203T complies with
current FGC spacifications for spectral purity.

a lot of repeaters within a radius of 20 miles
of my QTH. In addition, the gently rolling
hills and lush foliage extending up to a
hundred feet or more make it difficult to get
# 2-m signal where you want it. In any event,
I have been successful in accessing several
repeaters in the local area, with good signal
reports. When | manage to get around to
where the concrete “‘grows,” however, per-
formance picks up a lot. I took the unit on
a weekend to New York City and had nothing
but fun with it. There isn’t a ot more to be
said about performance with a 2-m FM hand-
held rig—if you can hear them and vou can
work them, it's gotta be right!

If you're considering the purchase of a no-
nonsense, hand-held 2-m rig, this one is cer-
tainly worth looking at. The Alinco
ALM-203T is available at your local dealer
or from Alinco Electronics, Inc, PO Box
20009, Reno, NV 89515, tel 102-359-1414.
Price class: $280.—Bruce O. Williams,
WAsIVC

SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

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

The following ARRL-purchased Product
Review equipmient is for sale to the highest
bidder. Prices quoted are minimum accepta-
ble bids and reflect a discount from the
purchase price.

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

Please clearly identify the item vou wish to
bid on, using the manufacturer’s name, model
number or other identification number if
specified. Each item requires a separate bid
and envelope, Shipping charges will be paid

by the successful bidder, FOB Newington.
The successful bidder will be advised by mail
of the successful bid. No other notifications
will be made, and no information will be
given by telephone to anyone regarding final
price or identity of the successful bidder.

Please send your bids to Kathy McGrath,
Product Bids, ARRL, 225 Main St,
Newington, CT 06111,

Trio-Kenwood TS-9405 HF transceiver,
s/n 51110330, with AT-940 antenna tuner,
YK-88C-1 300-Hz CW filter, Y(-455-]
500-Hz CW filter (as a package only—see
Feb 1986 QST). Min bid $1268.

ICOM IC-735 HF transceiver, s/n 1257,
IC-FL-32" 500-Hz CW filter, iC-EX243
kever (as a package only—see Jan 1986
(8T). Min bid 5568.

Ace Communications MIZUHO MX-15
(I5-meter) transceiver, s/m 811855,
PL-15 10-W amplifier, MS-1 speaker/mic,
NB-7 sidetone kit (sold as a package only).
Min bid §170,

HAL ARQ-1000 code converter, s/n 158.
Min bid $440.

Santec LS-202A 2-m SSB/FM  hand-held
transceiver, s/n 401197, NP-S battery
pack, CA-110 charger, SH-1 speaker/mic
(sold as a package only—see Dec 1985
QST). Min bid 5193,

Mirage C211 220-MHz amplifier, s/n 018384
{see Feb 1986 QST). Min bid $153, ms=y

New Products

M.5.5. WONDER RODS

3 Medford Specialized Service is market-
ing an aluminum brazing rod that can be
used with a propane torch. Originally de-
veloped for repair of motor boat propel-
lors, this rod allows low resistance joints
in aluminum masis and antenna parts. It
has a low melting point of 732° F, contains
its own flux, and can be used by anyone
who can solder.

Repair procedures are similar to solder-
ing, with just three simple steps: (1} Clean
area to be welded under heat with wire
brush; (2) heat area to be welded until rod
material flows, brushing with wire brush
in area of weld; (3) reheat area again until
rod material flows, {ill in, and let cool.

Other uses for M.5.S, Wonder Rods in-
clude welding copper to aluminum, repair
or plug holes in aluminum panels or chas-
sis pans, repair hoies in aluminum boats or
alternators. Other metals, such as copper,
brass, galvanized and white metal, can also
be welded.

Available from Medford Specialized
Service, N3401 Castle Rd, Medford, WI
54451, tel 715-748-3974. A kit of rods with
a stainless steel brush is $19.95, including
instructions, tax and postage.—Bruce .
Williams, WASIVC
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FCC Issues Novice
Enhancement NPRM

By Philip M. Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

he following table shows the attri-
tion rate for Novices:

FY 8 FY&84 FY &S

New Novices_ (8,744 17,392 15,913

Upgraded 10,274 8,829 10,422

Dropped out 9,129 14,883 9,615
Novices at

vear end 86,781 80,461 76,337

Just ook at these statistics! A foss of
almost 10,000 Movice class amateurs over
this three-vear period. It has become appar-
ent that the Novice license, as presently con-
stituted, is no¢ doing the job for which it
is intended: to provide a training ground
from which newly licensed amateurs can
deveiop radiocommunications skills. in-
creasingly, it has become generally recog-
nized that present Novice privileges are
insufficiently attractive in motivating
prospective hams to join cur ranks, Fur-
thermore, these privileges are not attractive
enoigh to enconrage many who do have
a Novice license to get on the air. Of the
four amateur bands now authorized for
Novice operation, propagation conditions
are so poor in the current phase of the sun-
spot cyele that, except for local communi-
cations, operation is largely limited to the
40- and 40-meter bands. Even in these two
bands, Novices are frustrated and inhibited
because of Canadian amateur telephone
operations in the 80-meter band and inter-
national broadcast activity in the 40-meter
bhand. Novices must be allowed enhanced
opportunities if they are to pursue greater
operating privileges in Amateur Radio.

Concerned by these factors, the ARRL
Board of Directors authorized a petition,
which was filed by the ARRL in June 1985,
requesting a drastic ‘*enhancement” of
Movice privileges to revitalize the crucially
important entry level of Amateur Radio.

The FCC, acting on the League’s peti-
tion, has now issued a Notice of Proposed
Rule Making (NPRM), PR 86-161. This is
probably the most important FCC proposal
of the 1980s and very closely follows the
MNovice Enhancement requests by the
ARRL! (For further hackground informa-
tion, see “It Seems to Us,” July 1985
OST.}

The following are the specific FCC
proposals:

¢ The 10-meter Novice band would be
expanded 300 kHz from the present
28.1-28.2 MHz to 28.1-28.5 MHz. CW and
digital c¢ommunications {eg RTTY,
AMTOR and packet) would be allowed in
the 28,1-28.3 MHz subband, and SSB and
CW emissions on 28.3-28.5 MHz at the
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present power limit of 200 watts.

» The | Y-meter band, on 220-225 MHz,
would be added to Novice privileges, allow-
ing them all authorized emissions with a
power of 25 watts. The Commission cau-
tions, however, that there are several peti-
tions for rule making pending requesting
the use of this band for other services, Until
these petitions are resolved, the Commis-
sion cannot finalize any rule makings per-
mitting Movice amateurs on this band.

s A portion of the 23-cm band,
1246-1260 MHz, would be added to Novice
privileges, allowing all authorized emissions
with a power of 5 watts,

¢ Novices would not be allowed to be a
control operator or a licensee of a station
that is in repeater, auxiliary or beacon
aperation.

ARRL HQ is already receiving many
questions concerning these proposals. The
following are some of the ones most
commonly asked.

Q. Why give Navices phone privileges?

A. While Morse code is, and probably al-
ways will be, an integral part of Amateur
Radio, it is not the only mode that is ap-
propriate for a beginner to use, This was
recognized as early as 1931, when the
Novice license was established. Novices
were given phone privileges at [45-147
MHz and retained them untif as recently
as 1968, when the privilege was withdrawn
by the FCC **to foster the code proficien-
cy of licensess.’” At the time the license was
nonrenewable, so it was ‘‘up or out™ for
Novice licensees—a situation that no longer
exists, since the license is now renewable
and carries a {Q-year term.

Q). Would giving Novices phone privileges
diseourage upgrading?

A. If a taste of HF phone were enough to
discourage upgrading, why would anyone
upgrade from General to Advanced?

Q. Why allow Novices/Technicians phone
privileges on 10 meters? Isn’t this « new
policy of the ARRL?

A, The Novice 10-meter expansion can be
accomplished with a minimum of incon-
venience to others. 28.3-28.5 MMz has been
a part of the phone bands only since
September 1984, Mostly because of the
sunspot cycle, activity there has been ex-
tremely sparse, even during contests. It has
been League policy since 1969 to favor
“Techs on 10, 50 earning 10-meter SSB
privileges with a 5-WPM code test is hardly
a new thought.

Q. Why allow Novice privileges on 220
MHz? Isn’t this a new policy of ARRL?

A. The League has supported Novice
privileges on 220 MHz since 1975, Three
years ago, the FCC dismissed an ARRL
proposal for Novice privileges on 220 MHz.,
VHF FM offers Novices a chance to con-
tact Jocal hams, which could help local clubs
and help make Novices a part of main-
stream local activity, and expose Novices to
local public-service communications.

Q. Would Novices be able io pperate
through repeaters on the 220-MHz und
1240-MHz bands?

A, Yes, although they would not be al-
lowed control-operator privileges on
repeaters.

Another important aspect of the FCC’s
proposal was their request for comments
concerning the ARRL’s request to expand
the Novice examination to 30 questions.
{The ARRL does nof want to make the ex-
amination more difficult. The League wants
to increase the comprehensiveness of the ex-
amination in order to accommodate the
operational aspects of the additional
privileges available to Novice class opera-
tors.) The ARRL also requested that Sec-
tion 97.28 be amended to reguire that each
Movice examination be administered by two
volunteer examiners holding General class
licenses, or above, rather than the present-
ly required one examiner, in order to main-
tain the integrity of' the Novice examination.

We hope that the basic elements of this
dramatic Novice enhancement proposal
will survive and move quickly through the
Commission’s administrative processes.
The sooner we can make Amateur Radio
more aitractive to newcomers, without
compromising the entrance requirements
that are so important to maintaining a
quality Service, the sooner the future of
Amateur Radio will be assured.

Formal comments on this proposal are
due on or before July 16, and comments
by August 20, 1986, Formal participants
must file an original and five copies of their
comments. Amateurs wishing to comment
informally may de so by submitting one
ropy. All comments are given the same
consideration, regardless of the number of
comments subrnitted. Remember to send a
copy to your ARRL Director! Comments
should be addressed to the Secretary,
Federal Communications Commission,
Wagshington, DC 20554.

The complete text of PR 86-16l
immediately follows.



Before the
Federal Communications Commission
Washington, DC 20554
FCC 86-192

In the Matter of } PR Dogket No., 86-161
)

Amendment of the )
Amateur Radio )]
Service Rules to }
Expand the } RM-5022
Privileges Available ]| RM-5023
{o Novice ) RM-5024 RM-5281
Operators. ) RM-5025 RM-5282

NOTICE OF PROPOSED
RULE MAKING

Adopted: April 18, [986
Released: Aprit 30, 1986
By the Commission:

1. Notice of Proposed Rule Making in
the above-captioned matter is hereby given,

2. Larry W. Garens, Brady, Texas, has
filed five petitions for amendment of the
Amateur rules. Their object is the expan-
sion of operating privileges for Novice oper-
ators, Petition RM-5022 proposes to allow
Novice and Technician'operators the use of
telegraphy and radioteleprinter privileges in
the 10-meter band; RM-5023 proposes to al-
low telephony privileges in the 10-meter
band; RM-5024 requests radijotelephony on
30 meters; and RM-5025 proposes telegra-
phy and telephony in the 1.25-meter band.
These petitions were filed on February 27,
1985, Mr. Garens filed another petition on
November 29, £985 (RM-5251) requesting
Novice privileges in a small segment of the
902-928 MHz band. In this frequency
band, he proposes lelegraphy, telephony,
radioteleprinter, packet radio and ASCII
digital communications. Both in RM-5022
and RM-3251, Mr. Garens says he is look-
ing for persons with computers to enter the
Amateur Radio Service and use their radios
and computer together,

3. On June 6, 1985, the American
Radio Relay League, Inc. (ARRL) filed a
petition for rule making (RM-5038) to en-
hance the operating privileges of Novice
operators. The ARRL seeks to provide
greater motivation for amateurs-to-be to
obtain their first license, without reducing
the incentive to upgrade hy attaching too
many privileges to what is, and should con-
tinue to be, an elementary license. It pro-
poses to allow Novices telephony and data
privileges sufficient to permit communica-
tion with other local amateurs and to pro-
vide an occasional opportunity for
long-distance communications. The essen-
tial ¢lements of the ARRL's proposal are:

RM-5038
RM-5251

(a) Authorize Novice control operators
digital communication privileges in the 10
meter band on frequencies 28.1-28.3 MHz;

(b} Authorize Novice control operators
emission J3E telephony privileges in the 10
meter band on frequencies 28.3-28.5 MHz;

(c) Authorize Novice control operators

Gince the Technician class license includes all
the privileges of the Novice class, any enhance-
ment of Novice class privileges would also
benefit the Technician class.

frequency privileges in the entire 1,25 meter
band with all emission privileges anthorized
for that band and with a transmitter power
limit of 25 watts. Stations in repeater
operation could retransmit the signais from
Novice stations, but no Novice licensee
could be the control operator or the station
licensee of a station in repeater operation;

(d) Authorize Novice control operators
frequency privileges in the 0.23 meter band
on frequencies 1246-1260 MHz with a trans-
mitter power of 5 watts similar to the con-
ditions proposed for the 1,25 meter band.

4. The ARRL requests that Section
97.67 (d) be amended to allow Novice
operators 200 watts PEP power on the pro-
posed expanded 10-meter Novice subband;
25 watts at 220-225 MHz; and 5 watts at
1246-1260 MHz. It also requests that other
operators who are now authorized to
operate at higher power levels in these three
subbands be permitted to .continue to
operate there with those higher powers.?

5. The ARRL also requests that the
Element 2 examination syllabus be ex-
panded to include topics about digital com-
munications and telephony {echniques.
According to the ARRL:

This is necessary in order that the exami-
nation content be commensurate with the
privileges granted by the license class. In this
connection, it would be proper to expand
the Novice written examination to thirty
questions and the guestion pooi (PR
Bulletin 1035A) to 300, to accommodate ad-
ditional questions on operational aspects of
the additional privileges available to Novice
licenseas.

In replying to comments to its petition, the
ARRL elaborated:

Lt is not the League’s intention by this sug-
gestion that the examination be made more
difficult, as that would discourage new-
comers to amateur radio—the antithesis of
the League’s proposal. Rather, the goal is
to increase the comprehensiveness of the ex-
amination without increasing the difficulty
thereof. Merely expanding the Novice class
examination question pool to 300 to accom-
modate guestions on the aperational aspects
of the additional privileges should create no
deterrent to prospective entrants to the
Novice ranks, It wifl, however, insure that
at least the use of the new privileges are
understood by the newcomer, and that his
or her on-the-air operating practices are wel
disciptined and orderly from the outset.

6. The ARRL aiso seeks to preserve the
integrity of the Novice examination. To this
end, the ARRL requests that Section 97,28
be amended to require that each examina-
tion for the Novice class operator license
be administered by two volunteer ex-
aminers holding General class licenses or

“The ARRL would retain the present 200 watts
PEP power limit for all licensees in the three
existing Novice subbands below 28 MHz.
At present, the 200 watt power limitation for
all licensees also applies in the subband
28100-28200 kHz. Under this proposal, that
limitation would he removed for other than
Novice and Technician operators. We are
aspecially interasted in hearing from Novice
licensees on this lssue,

above, rather than the presently required
one examiner.

7. Richard E. Darwicki also seeks en-
hancement of the Novice operator privileges
in RM-5282. He proposes to add new
privileges in the 160-meter band, and expand
privileges in the 40-meter and 80-meter
bands for Novice and Technician operators.
Mr, Darwicki savs that his proposal is
designed to increase the possibility of ob-
taining training in emergency traffic han-
dling and promoting higher technical skills,
including telegraphy proficiency.

8. Albert ’Errico, Jr., and others,
many of whom are affiliated with the Six
Meter International Radio Klub (SMIRK),
propose additional Novice privileges for the
6-meter band (RM-5281). They propose to
add telegraphy, upper sideband and ampli-
tude modulation etnissions to the 6-meter
band for Novice operation, with a maxi- -
mum authorized power of 15 watts.
SMIRK suggests a frequency subband of
200 kHz between 50.3 and 50.5 MHz.

9. The comments received were, in the
main, directed to the proposals contained
in RM-5038. The greatest concern was with
the proposal to allow Novices single side-
band telephony emission on 10-meters.
Commenters believe that this would pave
the way for the 10-meter band to become
undisciplined radio operation. They also
fear that Novices will buy ready-made
equipment and pot get into the technical
aspects of amateur radio. Some com-
menters suggest instead that double side-
band amplitude modulation be permitted.
This would give Novices the opportunity
to use either home-constructed equipment
or minimally-modified CB equipment, both
options being cost-effective, and technically
reiatively simple.

10, Another concern is that once the
Novice operator is authorized telephony
privileges, the incentive to upgrade would
diminish or become nonexistent. Also ar-
gued is that Novices are “‘entry level”
operators and, therefore, inexperienced.
One commenter stated that such operators
would cause secord harmonic interference
to TV channel 2 and to other radio services,
if they are given privileges at 28.3-28.5
MHz.,

11, The comments also suggest that, if
enhanced privileges are granted Novices,
the Novice license should be made non-
renewable (or be changed from 10 years to
5 years and then made non-renewable) in
order to force Novices to upgrade. Making
the Novice license a part of the volunteer
examination system (with or without a fee)
to preclude cheating was also suggested. A
commenter also opposed the ARRL’s
proposal to “‘grandfather’’ existing Novice
licensees for the ¢nhanced privileges,
without reexamination.

12. One commenter said that it would be
a mistake to take “*entry fevel’’ licensees
and give them the privilege of digital
communications, especially on an inter-
national frequency band such as the
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10-meter band. The commenter noted, as
did others, that Novice privileges between
28.3-28.5 MHz would interfere with inter-
national beacons. The proposal to allow
Novice privileges at 1246-1260 MHz was
also questioned. One commenter objected
on the basis that operation in that band re-
quires technical skill at the suggested lower
power of 5 watts, and that “entry level”
operators should not be exposed to the
radiation there. Qpening the 220 MHz
band to Novices was opposed on the
ground that repeater operation in that band
needs to be protected from amateurs who
are not allowed to be control operators or
licensees of stations in repeater operation.

13. Support for the various proposals
reflects a concern that something must be
done to attract a new generation to amateur
radio. Mr. David C. Andrus captures this
" {dea rather succinctly:

[ feel that the single most important thing
that the ARRL’s proposal for enhancemnent
of the Novice license will do is to encourage
many young people who are presently in-
volved in computers at home and school to
consider the expansion of their “‘reach™
with radio-linked telecommunications,

The same theme is sounded by other com-
menters, but with the caveat that bringing
new people into amateur radio should be
done carefully and not with a “*guick-fix"’
approach.

14, Qur statistics show a decline in both
the number of new Novice operators and
of total Novice operators. There are 10,000
fewer Novices now than there were two
vears ago.’ The ARRL blames the decline
on limited operating privileges of Novices.
Of the four amateur bands now authorized
for operation, the ARRL states that propa-
gation conditions are so poor in the cur-
rent phase of the sunspot cycle that, except
for local communications, operation is
largely limited to the 80-meter and 40-meter
bands. According to the ARRL, even in
these two bands, Novices are frustrated and
inhibited because of Canadian amateur
telephony operations in the #0-meter band
and international broadcast activity in the
40-meter band. The ARRL reasons that
persons at the beginner level must be al-
lowed enhanced opportunities if they are
to pursue greater operating privileges in
amateur radio.

15. Ome of the fundamental purposes of
amateur radio is to maintain a pool of
operators, technicians and electronics ex-
perts. in light of the apparent downward
trends in Novice operators, we are ¢op-
cerned that a valuable national resource is
being diminished. Accordingty, we will pro-

¥The following table shows the attrition rate
for Novices.

FY' 83 Fy g4

New Navices 18,744 17,392
Upgraded 10,274 8,829
Dropped out 9,129 14,883
Novices at
year and

FY 85
15,913
10,422

9,615

86,781 80,461 76,337
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pose rule making, largely along the lines
proposed by ARRL, i the hope that an en-
hanced Novice license will benefit the
service and reverse the trends.* 1t must be
recognized that there are currenily two
petitions for rule making pending before
the Commission, RM-4829 and RM-4831,
seeking accommodation for narrowband
tand mobile operations in the 216-225 MHz
hand. Additionally, in General Docket
80-739 the Commission decided to main-
tain the fixed, mobile and amateur services
as co-primary allocations wuntil the
FCC/ National Telecommunications and
Information Administration working
group develops an appropriate allocation
plan for this band.® 1n view of this, we will
not finalize the matter of permitting Novice
amateurs in the 220-225 MHz band until
these petitions are resolved.

16. We invite particular discussion of the
ARRL’s request for two examinets to ad-
minister Novice examinations shouid the
privileges of this license be enhanced. in-
tegrity of the license is important, but we
are not convinced that two examiners is the
right safeguard to employ. including
MNovices in the Volunteer Examination Sys-
tem has merit, but we are reluctant to dis-
turb the present procedure under which
aspirants to amateur radio receive their
Hcenses quickly and free of charge.
Moregver, we are unsure of the capacity
of the Volunteer Examination System to
handle this volume of applicants. Com-
menters should also have due regard for the
need to minimize changes to FCC forms.

17. For purposes of this non-restricted
notice and comment rule making pro-
ceeding, members of the public are advised
that ex parte contacts are permitted from
the time the Commission adopts a Notice
of Proposed Rule Making until the time a
public notice is issued stating that a sub-
stantive disposition of the matter is to be
considered at a forthcoming meeting. In
general, an ex parte presentation is any
written or oral communication (other than
formal written comments/pleadings and
formal oral arguments) between a person
autside the Commission and a Commis-
sioner or a member of the Commission’s
staff which addresses the merits of the
proceeding. Any person who submits a

“We inquire whether the trends discussed above
may not be a result of the limited privileges of the
Novice class license, but may instead reflect an
imbalance in the privileges and qualifications
associated with the present license classes, If so,
wa ask for comment whether the talfowing adjust-
ment would be. helptul. The Techniclan operator
written iest requirements could be confined fo
those topics from Element 3 commensurate with
the VHF and {JHF privileges authorized by the
license. It would be a simpie mattar lo raarrange
the topics into twa syllabi: Element 3(A) for VHF
and UHF: Element 3(B) for MF and HF. Element
3(A) would be a written text raguirement for a
Techniclan-and-above license. Element 3(B) would
be a written test requirement for a General-
and-above license,

$See paragraphs 30 and 31, Second Report and
CQrder in General Docket 80-739, adopted
November 8, 1983, implementatlon of the
1979;;?30. FCC B3-511; 49 FR 2357, January
19. 1 .

writien ex parte presentation roust serve 2
copy of that presentation on the Commis-
sion’s Secretary For inclusion in the public
file. Any person who makes an oral ex
parte presentation, addressing matters not
fully covered in #ny previously filed com-
ments in the proceeding, must prepare a
written summary of that presentation; on
the day of the oral presentation, that writ-
ten summary must be served on the Com-
mission’s Secretary for inclusion in the
public file, with a copy to the Commission
official receiving the oral presentation.
Each ex parte presentation must also state
by docket number the proceeding to which
it relates. See generally, Section 1.1231 of
the Commission’s Rules, 47 CFR 1.1231.
A summary of the Commission’s pro-
ceditres governing ex parte contacts in in-
formal rule makings is available from the
Commission’s Consumer Assistance
Office, FCC, Washington, D.C. 20534,
(202} 632-7000.

18, Authority for issuance of this Notice
is contained in Sections 4(1) and 303(c) and
(r) of the Communications Act of 1934, as
amended, 47 U.8.C. 154(1) and 303(c) and
{r). Pursuant to applicable procedures set
forth in Section 1.415, 47 CFR 1.415, of the
Commission’s Rules, interested persons may
tile comments on or before July 16, 1986,
and reply comments on or before August
20, 1986. All relevant and timely comments
will be considered by the Commission be-
fore final action is taken in this proceeding.
[n reaching its decision, the Commission
may take into consideration information
and ideas not contained in the comments,
provided that such information or a writ-
ing indicating the nature and source of such
information is placed in the public file, and
provided further that the fact of the Com-
mission’s reliance on such information is
noted in the Report and Order,

19. In accordance with Section 1.419 of
the Commission’s Rules, 47 CFR 1.419,
formal participants must file an original
and five copies of their comments and other
materials. Participants who wish each
Commissioner to have & personal copy of
their comments should file an original and
eleven copies. Members of the general
public who wish to express their interest by
participating informally may do so by sub-
mitting one copy. All comments are given
the same consideration, regardless of the
number of copies submitted, Each set of
comments must state on its face the
proceeding to which it relates (PR Docket
Number) and should be submitted to: The
Secretary, Federal Communications Com-
mission, Washington, D.C. 20554, Al
documents will be available for public in-
spection during regular business hours in
the Commission’s Public Reference Room
at its headquarters in Washington, D.C.

20. Pursuant to 5 U.58.C. 603, we sub-
mit this initial regulatory tlexibility analy-
sis, We propose to enhance the Amateur
MNovice class operator license by allowing
Novice licensees greater operating



privileges. These privileges are proposed for
portions of the 28, 220 and 1200 MHz
bands and will include telephony which is
not presently permitted for Novices, Ap-
propriate power [evels are aiso proposed.
Our authority to promulgate such rules
derives trom Sections 4 (I) and 303 (¢) and
{r) of the Communications Act of 1934, as
amended. The new rules are expected to in-
crease interest among all persons in
becoming amateur radio operators. We es-
timate that at least 20,000 persons each year
will become Novices. It s possible that
sotne of these new applicants will purchase
single sideband telephony radio equipment,
Thus, there is expected to be some effect

on the gale of amateur radio equipment, in-
cluding antennas, towers, transmission
lines, transceivers, microphones, connec-
tors and filters. No additional record keep-
ing requirements are being imposed. We
cannot currently determine with any speci-
ficity the increase in equipment sales, if
any, that small entities may experience. We
will examine this proceeding’s effzct on
stall entities further in the Final Regula-
tory Flexibility Analysis in this proceeding.

21. Insofar as they are consistent with the
proposed rules adopted herein, rule making
petitions RM-5022, 5023, 5024, 5025, 5038,
5251, 5281 and 5282 ARE GRANTED, and
in all other respects ARE DENIED,

22. IT 18 ORDERED, That the Secre-
tary shall cause a copy of this Notice to be
served upon the Chief Counsel for Advoca-
¢y of the Small Business Administration
and the Secretary shall also cause a sum-
mary of this Notice to be published in the
Federal Register.

23. For information concerning this
proceeding, contact Maurice J. DePont,
Federal Communications Commission,
Private Radio Bureau, Washington, D.C.
20554, (202) 632-4964,

FEDERAL COMMUNICATIONS
COMMISSION
William J. Tricarico

APPENDIX

Prart 97 of Chapter 1 of Title 47 of the Cade of Federal Regulations would
be amended as follows;

1. The authority citation for part 97 would continue 1o read as fullows:
Authority citation: 48 Stat, 1066, 1082, as amended;
47 U.8.C. 154, 303. loterpret or apply
48 Stat. 1064-1068, [081-1105, as amended;
47 ULS.C. 151-155, 301-609, unless otherwise noted.
2. Secton 97.7 (a) would be revised, as follows. The line entry for
the 10-meter band would be revised to read as shown befow. Following
the kilohertz listing, a megahertz listing for the [.25 and 0.23-meter bands
would be added.

§97.7 Frequency privileges.
W & £ £ *

{a) Novice class:
Meter Terrestrial location of the amateur radio station Limitations

band [TU Region 1 ITU Region 2 [TU Region 3 (see para.(g})
kitohertz
* * * * &

10 2RIO0-2B500  28100-28500  2¥100-28500 1

megaheriz
125 e 220-225 [Enn— 1,3,4,5,32
0.2 1246-1260 1246-1260 1246-1260 1.5.11,32
* * * * *

3. In Section 97.7 (b}, the line entry for the 10-meter band wounld be
revised to read:

§97.7 Freyuency privileges,
* * & + &
(b) * K %

Meter Terrestriaf location of the amateur radio station Limitations
band [TU Region | ITU Region 2 ITU Region 3  (see para.(g))

* * ® % ®
10 28100-28500  28100-28500  2B100-28500 1
* " ¥ * *

4. Section 97,7 (g) (1) would be revised to read, as foilows:

97,7 Frequency privileges,
#* * * * *

() Limitations:

(1) Novice and Technician class control operators are limited to the use
of international Morse cade when the station is transmitting enssion
AlA on frequencies 3700-3750 kHz, 7T100-7150 kHz (70507075 kHz when
the terrestrial station facation is within Region 1 or 33, 21100-21200 kHz
and 28100-28500 kHz.

* * ' * * »

3. Section 97.61 (a) would be revised by adding a new line entry before
2B000-28300, by removing limitation 1 from the line entry for 28000-28300
kHz and by adding a new limitation 3 in the line entry for 28300-25700
kHz, as follows:

§97.61 Authorized emissions.

Secretary
(a) kilohertz:
Frequency Band Limitations
{kH7) Emissions (see para. (d))
*® * * * &
28000-29700 AlA
28000-28300 AlA, FIB
23300-29700 AlA, A3E 3

F3E, G3E, A3C,
F3C, A3F, FiF,
H3E, J3E, K38

*® % i #* *

6. Section 97.61 (d) would be revised to add a new limitation (3), as
follows:

§97.61 Authorized emissions.
* * * * *

{d) * & ¥

(]‘J + % ¥

() **+

{3) Movice and Technician class control operators may not use emissions
A3E, FIE, G3E, A3C, F3C, AJF, FIF, H3E, or K3€ when operating
in the frequency band 28300-28500 kHz.

7. Section 97.67 is revised by removing subparagraph (6) of paragraph
{d}, and by adding new paragraphs (i) and (k). as follows:

§97.67 Maximum transmilting power.
¥* * Ed ¥ *

(j} The transmitter power of each amateur station at which the control
operator holds only Novice or Technician ¢lass operator privileges shall
not exceed 200 walts peak envelope power when fransmitting in the
10-meter band.
(k) The transmitter power of each amateur station at which the control
operator holds only Novice class operator privileges shall not exceed 25
watts peak envelope power when transmitting in the 1.25-meter band,
and § watts peak envelope power when transmitting in the 0.23-meter
hand.

8, Bection 97.85 would be revised by adding 4 vew paragraph (i).

§97.85 Repeater operation.
* * * * *
(1) No amateur station at which the control operator station licensee halds
only Novice class privileges shall be in repeater operation.

9. Section 97.86 would be revised by adding a new paragraph (e).
§97.86 Auxiliary operation.
» # * * *

(e} No amateur station at which the control operator or station licenses
helds only Novice class privileges shall be in auxiliary operation.
10, Section 97.87 would be revised by adding a uew paragraph ().

§97.87 Beacon operation.
# ¥ ¥ ¥ *

{f) No amateur siation ai which the control operator or station licensee
holds only Novice class privileges shall be in beacon operation, &§=
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Happenings

Conducted By Phil Sager, WB4FDT
Manager, Regulafory Infarmation Branch, ARRAL

FCC Reinstates Emergency Communications Definition

The FCC has reinstated the previous
definition of amateur emergency communi-
cation in a Memorandum Opinion and Order
in response to an ARRL Petition for Partial
Reconsideration in BC Docket 79-47. In its
original Order last June, the FCC replaced
the previous definition of 97.3(w) (any
amateur communication directly relating to
the immediate safety of life of individuals or
the immediate protection of property) with
a new definition, “*a non-directed request for
help or a distress signal directly reiating to the
immediate safety of hwman life or the im-
mediate protection of property.”

The ARRL filed a Petition for Partial
Reconsideration stating that the original
clefinition had adequateiy served to inform
amateurs as to what constitutes an emergency
communication, and that the new definition
was overly specific and would prohibit entire
categories of service communications permit-
ted under the prior definition. :

The Commission stated that in view of
ARRL’s Petition, it was concerned that the
new definition may have made an unintended

change in the nature of permissible amateur
emergency communications, and in order to
resolve any ambiguity, it would rescind the
new definition it had adopted and revert to
the previous definition, effective May 4, 1986,
In this same order, the Commission dis-
missed a Petition for Reconsideration from
the National Association of Broadeasters to
increase the scope of permitted broadcast use
of Amateur Radio in broadly defined emer-
gency situations. The Commission stated that
broadcast stations may retransmit normal
amateur communications for whatever pur-
pose they wish—for example, the rebroadcast
of a message exchange between amateur sta-
tions taken oft the air where no prior arrange-
ments far broadcasting were made.
However, in an emergency situation, news-
gathering is permitted via Amateur Radio
only when all of these conditions are met: (1)
The event is unforeseen; (2) the news infor-
mation is directly related to the event; (3) the
event involves the safety of human life or the
immediate protection of property; and {4) the
news information cannot be fransmitted by
any other means other than Amateur Radio

because of the remote location of the
otiginating transmission or because normal
communications have been disrupted. The
Commission stated that “these standards are
not to be construed liberally, but literally,”’
Thus, if alternate communications facilities
are available, Amateur Radio may not be used
to gather news information even if the other
three elements are present. The Commission
further noted that even routine program
production and newsgathering involved many
business-related activities, from live interviews
to ordering equipment and accommodations.
“We determined to maintain an absolute ban
on communications of this sort from the
amateur service as inconsistent with its nature
and purpose.”
Part 97 is amended as follows:

97.3 Definitions.

{w) Emergency Communication. Any
amateur radio communication directly
relating to the immediate safety of life of
individuals or the immediate protection of
property.

FCC STUDY OF AMATEUR POWER

**Notwithstanding other limitations of this
section, amateur radio stations shall use the
minimum transinitting power necessary to
carry out the desired communications.” Thus
speaks Section 97.67(a) of the amateur rules!
The FCC Field Qperation Bureau conducted
i34 field inspections of HF amateur stations
in early 1985, and their conclusion is that 63
percent of the operators of those stations
violate this rule! ‘The stations visited by FCC
aren’t typical, so the percentage figure can-
not be applied generaily. The FCC observes
that the likelihood vour signals will be inter-
cepted by nearby home-entertainment equip-
ment increases. as the transmitter power
increases, and that in most of the cases they
observed, communications effectiveness was
not significantly enhanced by transmitter
power levels of more than 200 watts, Some-
times more power is pecessary, but if it isn’t,
don’t use it; that’s the law, and it’s also good
neighbor relations.

FCC PROPOSED PRIVATE
LAND-MOBILE RADIO SERVICE
PROHIBITION ON EXTERNAL
FREQUENCY CONTROL

The FCC, in PR Docket 85-87, has proposed
prohibiting the use of transmitters having ex-
ternal frequency controls in the Private Land-
Mobile Radio Service. The Commission’s
concern is that such equipment enables oper-
ators to select unauthorized frequencies easily.
Even oocasional use of unauthorized channels
by a large number of land-mobile users could
cause harmful interference to authorized users
on the same and adjacent bands. This amend-
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ment, if adopted, will require manufacturers
of land-mobile radios to redesign any exter-
nal frequency controls so that operators will
be unable to select unauthorized frequencies.

WAYNE GREEN, W2NSD, VISITS
ARRL HQ

Wayne CGreen, W2INSD, editor of 73
Muagazine, visited HQ March 26. Wayne said
that it was his first visit to HQ since the
League moved to Newington from LaSalle
Road in West Hartford, some 25 years ago,
He characterized his visit as ‘‘bridgebuild-
ing,” and he had long discussions with Ex-
ecutive Vice President Dave Sumner, K1ZZ,
and other members of the staff concerning
his ideas for revitalizing Amateur Radio.

OPEN HOUSE AT HQ

The ARRL HQ building and WIAW, the
Hiram Percy Maxim Memorial Station, will
be open on Sunday, June 8, from 10 AM to
5 PM. If vour club would like to schedule a
visit to HQ on this date, please notify HQ and
be sure to bring a copy of vour operator’s
license if vou’d tike to operate WI1AW. Over
170 visitors toured ARRL HQ during the
ARRL Open House on April 5. The most
popular section of the tour was, naturally,
WIAW, where all operating positions were
kept busy throughout the day.

SIMPLEX AUTOPATCH
ADVERTISEMENTS

ARRL members are reminded that it is legal
1o operate a home simplex autopatch transmit-
ter by remmte control from a mobile rig in

auxiliary operatton only within certain ¢on-
straints, The station in auxiliary operation
must be above 220.5 MHz (except 431-433 and
435-438 MHz). ARRL policy requires that ads
describing the features of simplex autopatches
include the following statement: *Lse of fhis
device with a transceiver operating in the
2-meter band, or on any frequency below 220.5
MHz, is not permitied unless a separate con-
trol link is provided.”' Some advertisers in
other publications are advertising devices that
contain a simplex autopatch teature, and
stating or implying that ary VHE/UHF
portable or mobile can be used to control
these devices. ARRL members are reminded
that control via a 2- or &-meter rig is illegal.
It is exactly this sort ot confusion which the
ARRL policy was intended to address.

WEHORE CARDS

Many thanks go to the Milwaukee Radio
Armateurs Club, a prestigious Special Service
Club, for processing several thousand QSL
vards confirming SWL reports of WOORE'’s
Space Shuttle operation. For those of you
fortunate enough to work WBORE, cards are
now in his possession and should be signed
and mailed shortly.

NORTHERN KENTUCKY TOWER
FUND

Amateurs in Kentucky have established the
“Northern Kentucky Tower Fund' to assist
John Thernes, WM4T, with his legal ex-
penses, WMJ4T says his case, which in a vic-
tory for Amateur Radio was remanded from
the Federal Appeals Court back to the Federal
District Court, has cost him over $16,000 in



tegal fees, with no end in sight, He is presently
waiting for the District Court to set a hearing
date for his case. WM4T hopes that this fund
can eventuaily grow into a national fund to
help other amateurs fighting restrictive-tower
ordinances. Anyone wishing to contribute to
the fund can contact Northern Kentucky
Tower Fund, PO Box 17721, Lakeside Park,
KY 41017.

FAR SCHOLARSHIP
ANNOUNCEMENT

The Foundation for Amateur Radio, Inc, a
nonprofit organization with headquarters in
Washington, DC, plans to award 21 scholar-
ships for the academic year 1986-87. The
Foundation, composed of 30 Washington-
area Amateur Radio clubs, fully funds two
of these scholarships from the proceeds of its
annual hamfest. {t administers, without cost
to the donors, seven scholarships for the
Quarter Century Wireless Association, two
for the Dade (Florida) Radio Ciub, and one
each for the Radio Club of America, the
Richard E. Chichester Memgorial, the Young
Ladies’ Radio League, the Edmund G.
Redington Memorial, the Amateur Radio
News Service, The Columbia (Maryland)
Amateur Radio Association, the Baltimore
{Maryland) Amateur Radio Club and the
Lewis W. Wilkinson Memorial scholarships.
Licensed radio amateurs may compete for
one or more of these awards if they plan to
pursue a full-time course of study beyond
high school and are enrolled or have been ac-
cepted for enrollment in an accredited univer-
sity, college or technical school. Most of the
scholarships require the applicant to at least
hold an FCC General class Hcense or equiva-
lent. The scholarship awards range from $350
to $900, with preference give in some cases
to residents of specific geographical areas or
the pursuit of certain study programs,
Additional information and an application
form can be requested by sending a letter or
QSL/postcard to FAR Scholarships, 6503
Rhode Island Ave, College Park, MD 20740,

NEW ARES BROCHURE

A new ARES disaster/public-service commu-
nications brochure is hot off the presses.
FSD-25 was created in response to Board
Minute 54 and is designed to be used by local
ARES members in explaining the potential of
ARES to nonamateur governmental officials,
Special thanks are in order to the Emergency
Communications Advisory Committee and
especially Jerry Boyd, KG6LF, for their in-
ttiative and assistance on this project. Copies
are available from HOQ upon receipt of an

BROADCASTERS REQUEST
PREEMPTION OF RF LEVELS

Of great interest to the amateur community
is a National Association of Broadcasters
(NAB) request for a declaratory FCC ruling
for preemption of local RF radiation regula-
tions that arbitrarily restrict broadcast and
other interstate communications services.
NAB requested specifically that, absent new
scientific evidence showing potential harm
from public exposure to RF energy at levels
helow the guidelines established by the
American National Standards Institute

international Amateur Radio Arrangements

The following are countries with which the United States shares a reciprocal-operating agresment.

V2 Antigua** DL Fed Rep ot Germany PJ Neth Antilles
LU Argentina SV Gieece ZL New Zealand
YK Austratia J3  Gronada N Nicaragua

QE Austria TG Guatemala LA Narway

C6  Bahamas 8R  Guyana HP Panama

8P Barbados HH  Haiti ZP Paraguay

ON  Belgium HR Honduras A Pery

Y3 Helize TF  lceland . b Philippines

CP  Bolivia VU India CcT Portugal

A2 Botswana YB Indonesia J6 St Lucia

PY  Brazil . El  lIreland 9L Sierra Leone
VE Ganada 4% lsragl. H4 Solomen Isiands
CE Chile I ltaly 3 South Africa -
HK  Golombia 8Y Jamaica EA Spain -

TI  Cosla Rica JA  Japan PZ Suriname

Q7  Denmark JY  Jordan S Sweden

Ml Oominican Rep T3  Kirbat HB Switzerland

J7  Commonweaith of Dominlca** 9K  Kuwait 9y Trinidad

HC  Eeuador el Liberia T2 Tuvaly

YS El Salvador LX  Luxemboury G Linited Kingdom*
302 . Fiji 3A  Monaco CX Uruguay

GH  Finland PA  Netherlands Y Venezugia

F  France Yil Yugoslavia

The following are couniries with which the United States shares a third-party-traific agreement.

V2 - Antigua ¥S Kl Salvador HP Panama

LU Argentina 5 Gambia ZP Paraguay

VK Australia 9G Ghana QA Paru

V3 Belize 43 Grenada VR6 Pitcaim Is**

CP  Solivia TG  Guatemala \z St Christopher & Nevis
PY  Brazil B8R Guyana J6 St Lucia :
VE Canada HH Haiti - Jg St Vincent

CE Chile HR Honduras 306 Swaziland

HK Colombia 4X  lsrael gy Trinidad

Ti  Costa Rica . 8Y Jamaica GB United Kingdom***
CO  Cuba JY  Jordan cX Uruguay

Hb  Dominiczin Rep EL  Libenz ke VYenezuela

J7  Commonweslth of Dominica  XE  Mexice 4UNTU  ITU Geneva

HC  Esuador YN  Nicaragua ANVIC VI Vienna

*Includes the following territories: VP2A, VP2D, VEZM, VP2V, VPS5, VPB, VP9, VSE, ZB2, 107,

and ZF,

**These cauntries hoid informal. temparary agreements with the United States.
“**Limited to special-gvent stations with call-sign prefix GB (GBS excluded].

(ANSD), the FCC preempt state or local stan-
dards that are more stringent than the ANSI
standard. In the PCC's ruling last year requir-
ing broadcasters to limit human exposure to
RF radiation to levels established by the
ANSI, the FCC declined to take a final posi-
tion on the federal preemption issue, but in-
dicated it would consider the topic on a
case-by-case basis.

The NAB has also submitted to the FCC
a Petition for Partial Reconsideration ing
Docket 85-87, pertaining to the Federal
preemption of local zoning or other regulation
of receive-only satellite earth stations (dishes).
in its Petition, the NAB suggests a stronger
preemption statement than contained in the
FCC’s Report and Order.

“GIL” W1CID

His name was Phil Gildersleeve, W1CJID, but
the ham community knew him simply as
“Gil,”” QST's premier cartoonist from 1927
through the 1960s. Gil drew many hundreds
of humorous cartoons during this period, and
the best of them will be reprinted in a new
ARRL book. QST Managing Editor Laird
Campbell, WICUT, is editing the best of Gil’s
cartoons and arranging them by subject, The
book is scheduled to be published this
summer. This month’s QST cover is in the

spirit of many “Gil’’ covers and {s offered
as a tribute by our present cartoonist, Jim
Massara, N2EST/4,
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Private Radio Bureau Worklist

Hevised to March 21, 1986
ftems Completed i First Quarter, 1986

PR Doc 84-5-104, 7-MHz Phone in Caribbean
“BC 79-47, Recansideration, BC Use of Amateur Badio

*PR Dac 85-22, Repeater Coordination

PR Doc 85-168, F28 Emission on 29.5 MHz
*PR Dac 85-215, Remote Control of Aux Link Stations
Derves PREB-2, Shoblom Request for Waiver 1o use 434 MHz for

TV Newsgathering

Miscallaneous Petitions [ismissed In First Quarter, 1986

5. C. Schallon, Station Identification
Gordon. Girton, Call Sign Formats
Sunnyvale VEC, Techs on ten, etc
Beaverly, MA, BACES Drills

W. T. Holt, Adjustment ot Privileges

ftems forthcoming

PR 85-105, Reconsideration, Automatic Cantral of Amateur Stations
PR 85-21, Recansideration, Exam Waiting Perod After Failure |

PR 85.23, Reconsideration, Microwave Access.

PR 85-51, Reconsideration, 3rd Party Participation

PR 85-196, Question Pools to be maintained by VECs

PR 86-63, Element Credit in Examinations

PR 86-161, Expanded Naovice Privileges
RM 5208, FBE SCREBA

3 Cir 86
2 (Hr 86
3 @t 86
3 Gir 86
2 Qir B6
3 Qtr 86
2 Qtr 86
2 Qtr 86

BM 5241, Stoner, Create a Computer Service Upper 2 MHz

of the 6-Meter Band

Reconsideration, Beverly, MA RACES Drill Time Aeguest

Miscellaneous Petitions ta be Considered -
. F: Janes, Techmcian Code Tost

2 Qur 86
3 Qtr 86

P. R.Garner, Limit Amateur Power to 50 Watts

Gordon Girton, Geade Periods
Gordon Girtan, VE Record-Keeping

R. J. Jakabowski, Automatic Rebroadcast, NOAA Info
J. H. Chase, Three Classes of Amateur License

*Waork in Sperial Servicas Divisian js compiete: the Private Radio Bureau should sign off by the end

of March and send i on 1o the Commissioners.

DAYTON AWARDS

At press time, the annual Dayton
HamVention® awards were announced.
They are: Ham of the Year—Roy Neal,
KeDUE; Technical Excellence—Doug
DeMaw, WIFB; Special Achievement
Award—The Rev. Michael Mulien,
WB2GQW, President of the International
Mission Radio Association (IMRA).

ARRL HQ STAFF CHANGES

Welcome to the ARRL HQ staff Lee
Hayford, AH2W, Lee is the new Assistant
DXCC Manager and, as his call sign indi-
cates, is from Guam, where he taught school
and was an active DXer. He is a former
Radioman for the Navy and attended
Andrews [University in Berrien Springs,
Michigan. Scott Gee, WBYRRU, transfers
from the DXCC Branch to W1AW as a sta-
tion operator, replacing Bernie Glassmeyer,
WOKDR, who has moved to Maine,

WSRC NAMED CHAIRMAN OF THE
LEGAL STRATEGY COMMITTEE

ARRL President Larry Price, W4RA, has ap-
pointed Vice President Leonard Nathanson,
WERRC, as Chairman of the Legal Strategy
Committee. The Committee i5 charged with
working with the Volunteer Counsel Program
by providing assistance in matters relating to
antenna ordinances, zoning restrictions and
deed-restriction problems as they relate to
Amateur Radio operators. ARRL Director
Rodney Stafford, KB6ZY, has been named
Vice Chairman of the Committee, Other
Committee members are Clyde O, Hurlbert,
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WS5CH, George 8. Wilson, I, W40YI,
Wayne Overback, N6NB, Marshall Quiat,
AGEBX, and ARRL Counsel Christopher D.
Imlay, N3JAKD, The Legal Strategy Commit-
tee was created at the 1986 annual meeting
of the ARRL Board of Directors.

PETITION THREATENS 220 BAND

Another petition threatening the 220-MHz
band has been filed with the FCC. On April

15, the Association of Radio Reading
Services, Inc, an orgamization providing read-
ing services to persons with visual impairment
via subcarriers on FM broadcast stations,
filed a request for 500 kHz of the 220-MHz
band for their service on the grounds that EM
broadcast subcarriers are becoming unavail-
able to them. FCC has not vet assigned a file
ntumber to the petition, so comments would
be premature. WI1AW and QST will carry
further information as it becomes available.

MORE ON FCC PREEMPTION OF RFI

ARRL Counsel Chris Iimlay, N3AKD, wrote
to the FCC for an opinion concerning a new
ordinance enacted by the Township of Ewing,
in Mercer County, New Jersey. The ordinance
provides that it shall be unlawful for any per-
son to transmit any radio signals that inter-
fere with home electronic equipment in such
a manner as to disturb the peace, enjoyment
or general well-being of others. Imiay said in
his letter that the question of interference is
completely preempted by federal regulation
and the Township’s ordinance is invalid.

The Commission’s reply, written by Gener-
al Counsel Jack Smith, agreed completely
with Imlay’s assertions. The (ommission
stated that undet the provisions of the Com-
munications Act, the Commission has the
authority to establish minimum performance
standards for home-entertainment equipment.
The Commission further noted that the rules
in Part 97 ““delineate the technical standards
tor operating Amateur Radio stations. State
and local laws that either require amateurs to
cease operation or pay fines when interference
occurs conflict with our regulatory scheme.
This is especially true when amateurs, who
are fully complying with our rules, must cease
operation or operate ai technical levels below
those established in our rules in order to avoid
state or local sanctions.” Copies of the Com-
mission’s letter are available from HQ upon
receipt of an SASE. And what do the Town-
ship officials think of the FCC ietter? HQ
understands that the ordinance in the process
of being rescinded.

Amateur Radio Call Signs.

Amateur radio operators often ask the FCC what call signs have bean assigned lately, This list
shows the last call sign in each group to be assigned for each distnict, as of Apnl 1, 1986. For more
information abiout call-sign assignment in the Amateur Radio Service, see The FOU Rule Book, Sec-
tioh §7.51 of the FCC. Rules, or write to the FCC, Consumer Assistance Branch, Gettysburg, PA

17325,

Radio

District Group A Group B

Am. Extra  Advanced

o] NRBO KESEN
1 ND1X KB1XK
2 NQZP KD2SG.
3 NAZA KC3WC
4 RA4RT LATECHS
5 WJBK KFBKY
& WREP KIBDQ .
7 NT7H KETOI
8 NOBW KESEK
] NJ9T KDawB
Hawail ’ AHBGY
American Samoa AHBB AHBAB
Alaska AL7HU
‘irgin Islands KP20Q KP24aX
Puerto Hico We40 KP4KA

Group © Group D
Tech/Gen Novice
NOGYW KADWIP
NIEAR KATOGR
N2GFH KB2AJQ
N3EVK HAZPIE
N4NTA KB451H
NBJAZ KASZIO
NENKB KBEMCX
N7IAF KATYIS
NBHHG KABZDK
NOFSP KAGVEW
NHBFR WHEBHS
- KHBAD WHBAAV
NLTHS WLYBIG
NP2BT WP2AES
NP4UE WP4FF1




How’s DX?

Conducted By Ellen White, W1YL/4
19620 SW 234 §t, Homestead, Fl. 33031

Julio, D44BC

New ham TA2C, Teomam Basarin, visited
Atlanta In January, relaxing at WI4K's
station. He expects a lot of action on his
return to Ankara, Turkey. ftnx WHMK)

Introducing JATHVSANG with
daughter Sada.

The ubiquitous K7ZZ/CT4AT (lett) with NBTJ.
{tnx N6T.1)

Montage ...

*¢ ... an artistic composite of juxtaposed more
or less heterogeneous elements.’” - Webster’s.
In other words, crew, this is what the DX
world looks like—an almost WAC-full assort-
ment of the ops “‘on the other end.”

S
W7AMM (left) with PS7KM during W7AMM’s 1985
visit to Natal, (PU7IBZ phote)

i < e, e A

4Z4DX: DXCC Honor Roll, SBWAS,
5BDXCC, 5BWAZ, 160 Meter DXCC.

WBECGY feft) and HS1AMP on Bob's Christmas visit to
Bangkok to visit his son. CGJ is now an honorary
mentber of the Radio Amateur Society of Thailand (RAST).

An gutstanding Honor Roll team:
DJ7ZG (above), who made HR in 1969,
K4YT, BV2B, BVZFA (-1} at last November's China Radia and XYL Christa, DK9FB, on the
Exposition in Taipei. HR since 1984,
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TZG

Some time bhack I queried Lothar Linge, DJTZG,
vis-&-vis his almost 25 years of activity (see photo
herein). Lothar, along with XYL DK9FR (also a
DXCC Honpr Roller), uses 2 4L beam, plus
assorted ground planes. He found Clipperton to
be his toughest DX, which along with 3Y and BY
were the last ones he needed. But, he’s not re-
tired! You can find him via OSCAR 10 and in
the next pileup for Peter 1! (Buti, that may be a
while; note next item!)

PETER 1 ISLAND

In his January Newsletter, JW5SVAA {with dis-
tribution through LA4YW) thanked all those who
responded to his Peter 1 note (about a year and
a half ago in this colummn). Geir particuiarly ap-
preciated the information from W6Y(Q and
WRIKLQ (who has gone ashore to Peter I from
the Lindblad Explorer). Careful analysis by
JWSVAA made it clear that the resources involved
in funding a prudent expedition of this type, with
the incredible rigors anticipated, would make the
plans less than feasible at this part of the sunspot
cycle. But, says Ceir, he’ll keep in touch. Along
this line, recent correspondence from LASCT of
the LA DX Group indicates that the Norwegian
Telecommunications Administration has reject-
vd a proposal from their group to assign separate
prefixes for Bouvet, Peter the First and Antare-
{ica. This means that 3Y will continue to be the
only prefix for Norwegian territories in the
Antarctic.

THE CIRCUIT

i1 NSRM: Through Jene you may be hearing
Rob Mitchell tooting around the South Pacific,
with an itinerary including: Fiji, New Zealand,
“ook and Tahiti. Cards go to his home address.
{ 1 CT4AT: Don (see photo herein) notes that
cards for him go via W1JZ. Look for plenty of

Troster's Tips for Easy Listening

You are on your first DXpedition. Take good
aquipment. I possible, take equipmant that
will run the maximum legal power that the
country atipws. Take a bearn, and hang the
highest wires you can for the fow bands (don't
forget 1608, .

WYery important: Have one or more receivers
capable of operating *'split,” i@, you transmit
ani one fraquency and listen on a diffarent tre-

- quaney a few kilohertz above or below your
transmitting frequency, This heips keep your
frequency clear so the calfers in your pileup
know who you answered. {That is the basic
theory, of coursel}. § also hefps you so:t out.
your callers. .

‘Split operation can be managed by using
wo recaivers or an “autboard’’ VFD, or a
receiver incremental tuning (RIT) control, now
built into most new equipment.

So call yaur first CQ. Aazahaaa, there are
five or six answars, Whee! ""What do | da
now, coach?” Well, turn your RIT up a tew
kilohertz, and we'll tell you next month.

activity from his 2300-acre hilltop antenna farm
(about 25 miles west of Lisbon)!

I NCDXC: The February item carried the
wrong post office box number (it should be 608).
The club wants it clarified, too, that member-
ship is limited to the area. The item was not
meant to solicit membetship: sorry, crew!
{1 Operating Orverseas? Ws should immediate-
Iy get updated info (new printing via an SASE
to ARREL Information Services). Canadians
should contact the CRRL., Box, 7009, Station E,
London, ON N5Y 4]9, Canada.

1 SCCCORE: That stands for the bimonthly
paper of the Southern California Contest Club
Operations, Results and Enlightenments (no

wonder they abbreviate itl). The club
recently elected WAGOTLU as Pres, N6VR as VP
and, as chief handyman, Ski, N6ADI (ex-
VIDX/VIBDX/VIFAA, etey. Their BOD con-
tains some particularly savvy ops, too: NE6I,
N6TI, N6V1. A recent club paper included some
sharp articles by Ski on effective QSLing, and
80-meter DXing. The ¢lub’s mailing address is
Box 62, Oakview, CA 93022.

1 F8HH: Paul Curasi (ex-TTRBAK, SUTAW,
TRBAW, 6WEAW) reminds us that he left Afri-
¢a a long time ago, but that his calls continue
to he pirated (as is the call of his XYL, 5U7AT).
In a note to NG6W, Paul hoped to be in Niger
fot a two-month vacation continuing into this
mounth,

(J KHBAC: Gary is tired, and no wonder, Once
and for all he wants it noted that cards for
AHB-KHB-WHB are accepted ut the USA 8
Bureau. This is for Samoa-licensed stations, ro?
the numerous expedition-type operations. Please
pay attention! Gary’s KH8AC operation goes to
Gary Mitchefl, Box 1003, Fairfield, CT 06430,
He notes, too, that apparently there is only one
active “regular’ on Samoa (AHBA), and no one
seems 1o know much about him. 1] 3.~

QSL Corner

Administared By Joanna Hushin, KA1IFO

The ARRL DX QSL Bureau System
(Incoming)

Within the US and Canada, the ARRL DX QSL
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When are the bands apen? These chans pradict this month’s averaga propagation condltions for high-frequency circuits between the U.8. and various
overseas points. One chart for East Coast to West Coast is also inciuded. On 10 percent of the days of the manth, the highest frequency propagated will be
at least as high as the uppermost curve (highest possible fraquency, or HPF). On 50 percent of the days of the month, it will be at least as high as the
middle curve (maximum usable fraquency, or MUF). On $0 percent of the days of the month, it will be at least as high as the lowest curve (optimum traffic
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Bureau System is made up of call area bureaus
that act as central clearinghouses for QSLs ar-
riving from foreign countries, These ‘“incoming”
bureaus are staffed by volunteer workers. The
service is free, and ARRL membership is not re-
quired.

How it Works

Most countries have “outgoing’ QSL bureaus
that operate in much the sarne manner as the
ARRL-Membership Overseas QSL  Service.
Members send cards to their outgoing bureau,
where they are packaged and shipped to the ap-
propriate countries.

A majority of the DX QSLs are shipped directly
to the individual incoming bureaus, where volun-
teer workers sort the incoming QSLs by the first
letter of the call sign suffix. One individual may
be assigned the responsibility of handling from
one to three letters of the alphabet,

For detailed information on the operation of
the bureau serving your district, please send an
SASE for a prompt reply.

Claiming Your QSLs

1) Send a 5- x 7%-in SASE to the bureay
serving your district.

2} Neatly print your call sign in the upper left-
hand corner of the envelope.

3) A preferred way to send envelopes is to
affix a First Class stamp. 1f vou expect to receive
more than | oz of cards, please affix postage
accordingly.

4) When requesting any information from the
bureau serving your district, always include an
SASE for a prompt reply,

Some incoming bureaus sell envelopes or
postage credits in addition to the normal
handling of SASEs. They provide the proper
envelope and postage upon prepayment of a
certain fee, The different stages of presorting and
sorting cards take time. It may be six to eight
months, or Jonger, before you recgive your cards.

Helpful Higis

Cyood cooperation between the [Xer and the
bureau is important to ensure a smooth flow of
cards, Remember that the people who work in
the area bureaus are volunteers. They are
providing you a valuable service, With that
thought in mind, please pay close attention to
the following DOs and DON'Ts,

DOs

Do keep self-addressed 5- % 7'%-in envelopes
on file at your burean, with your call in the
upper-left corner, and affix at least one unit of
First Class postage.

Da send the bureau enough postage to cover
envelopes on file and enough to take care of
possible postage-rate increases.

Do respond quickly to any bureau request for
envelopes, stamps or money, Unclaimed card
backfogs is the bureau'’s biggest problem.

Do notify the bureau of your new cali as you
upgrade, Please send envelopes with new cail,
in addition to envelopes with old call. Please put
only one call on an envelope.

Do include an SASE with any information
request to the bureau.

Do notify the bureaw i writing if you don’t
want your cards.

Do be appreciative of the fine efforts of these
volunteers.

DON’Ts

Don’t expect DX cards to arrive for several
months after the QSQ. Overseas delivery is very
slow. Many cards coming from overseas bureaus
are over a year old.

Don’t send your outgoing DX cards to this
burean (see *“ARRL-Membership Qverseas QSE
Service™ in this column in March 1986 Q5T).

Don’t send eavelopes to your “‘portable”
bureau. For example, WBSTDA/! sends
envelopes to the W& bureau, nof the W1 bureau.

ARRL DX QSL BUREAU SYSTEM

First Call Area: all calls*—W1 QSI. Burean,
Mt. Tom Repeater Assn, Box 216, Forest Park
Station, Springfield, MA 01108.

Second Call Area; all calls*—NJDXA, PO
Box 59%, Motris Plains, NJ 07950,

Third Call Area: all calls—C-CARS, PO Box
#48, New Kingstown, PA 17072-0448.

Fourth Call Area: single-letter prefixes—
Mecklenburg ARS, PO Box DX, Charlotte, NC
28220,

Fourth Call Area: two-letter prefixes—Sterling
Park Amateur Radio Club, Call Box 399,
Sterling Park, VA 22170.

Fifth Call Area: all calls*—ARRL W5 QSL
Bureau, PO Box 44246, Oklahoma City, OK
73144,

Sixth Call Area: all calls*—ARRL Sixth (6th)
District DX QSL Bureau, PO Box 1460,
Sun Valley, CA 91352,

Seventh Call Area: all calls—Willamette Valley
DX Club, Inc, PO Box 555, Portland, OR 97207.

Eighth Call Area: all calls—Columbus
Amateur Radio Assn, Radio Room, 280 E.
Broad 5t, Columbus, OH 43215,

Ninth Call Area: all calls*—Northern illinois
DX Assn, Box 519, Elmhurst, 1L 60126,

Zero Call Area: all calls*—W# QSL Bureau,
Ak- Sar-Ben Radio Club, PO Box 291, Omaha,
NE 68101,

Puerto Rico: all calls*—Radic Club de Puerto
Rico, PO Box 1061, San Juan, PR 009032,

U.S. Virgin Islands: all calls—Virgin 1slands
ARC, GPO Box 11360, Charlotte Amalie,
St Thomas, Y1 00801,

Hawaiian Islands; all calis*—John H. Oka,
KH6DQ, PO Box 101, Aiea, Ozhn, HI 96701.

(continued on page 73)

Wast Coast lo Weslern Eurcpe

Wast Caast ta Eastemn Eul

rape

‘West Coasl to Japan

Wast Coast lo Australia

Wast Coast to South Pacific

oGt 30
H T T 1 T

3 !
HHHHHHH-

sobeth

Midvast to Eastern Eusope

HeHH

FPRY FURY PTE REI] [ 71 by HHHH

e s s

-

T

et

HHHH
[ ot et SR L )

g

T
0 0f o8

00 Ds G2 6 20 O

Midwast 1o Australla

++
0 04 OB 17 w20 0D
Midwest to South Pacidie

ey 1
] [ : |

! i
1

ML 1

F N O R M F

1 F
-+—F
i

-+t R +
0004 08 26 X 00 [V VI e

East Coast to Waglorn Europe

HH Eras

East Coast to Easiern Eurcpe

36 S ) +
- I-T--r-7-
264 1 1 1

3 ooy !

t
1875 ) I

1 1 |
e e =y
0
HE

..;_;H.I...]i_”{l.;.{ii
T

4 [} I -
s SRR
1

b1
Lo gL X

O D4 OB 12 6 20 00

Fasi Coast 1o Australla

3
1

3
3

3
rfrrivrerr)

AR aiin ]

L3 i

FIW I +H

i 4 }
0y G4 08 2

e

NI
TH+
B 20 00

T
2 6 @ on

frequency, or FOT). Sea April 1983 QST, page 63, January 1977 QST, page 56, September 1977 QST, page 35, and January 1978 QST, page 11, for a
complete explanation. The hurizental axis shows Coordinated Universal Time (UTC); the vertical axis, frequency in MHz. Data are provided by the Institute
for Telecommunication Sciences, Boulder, Colorado. These predictions, for June 16 ta July 15, 1986, assume a sunspot number of 10, which corresponds to

a 2800-MHz solar flux of 72,
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DX Century Club Awards

Administered By Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the official ARRL DXCC List. You May also submit cards o endorse
vour award vour award in 25-cauntry increments through 250, 10-country increments through 300 and in 5-country Increments above 300, The totals shown below are axact credils given

o DXCC mambars from February 1 through February 28, 1986, An 8.a.5.8. will bring you the rules and application forms for participation in the DXCG program,

New Members

Mixed

DAICRA06 DLTAFVIZ72
RATKQM02 EAIGIM/128
DFZIAMDE FMSCD/282
L1KBL10S MBOAAY/1 76
DL2KBSH21 JATQUZHMOB
DL3THM356 | JLIIEQ/245
Radiotelzphone

CTICNIM 35 FOER/288
CHRCXH21 GPORTAO3
DJAYPIH2T HBRURM2S
DLTAFVI249 JAIERPLNZA
F&CQT/303 JLTEQ/221
cw

LE1UQM10 DL7KBUMOB
ML3TXN1T RLYDYM32
DLEEBEMOR DLYIENMO7
DLYAFV/ITS JLIIEQ/180
RTTY

WoOWPr01

160 Meters

QOK3EY/101 LIGEGAW D1
Satellite

DK2LM

SBDXCC

YURNW FREHSI
HOESEA KBUNP
Endorsements

Mixed

DJSDAS42 HK3YH/292
[WJ9RCQHI2Z2 12LLDI323
DKIFDIA1g 12PJA/322
DK3QJ/261 12vDXi319
NLEOL/266 ISHLYN/B06
OL7CS/335 JAIREFIEIT
DLTMAT/2US JAICHN/282
DLBAKI296 JAICRRI35
DLawDr138 JATFHKS335
EASIERSO3 JAIGTE/326
FEHWU/226 JA1GVII3S
F2vXIaee JANIFP/3AS
(FIGNM202 SA1JATHTS
GAaHTA/I35 JAIMIAIAT
GINKQ/I06 JATWBK/320
(R40Y0/314 JH1IED/283
G4ISW/I25E JH1QJC/201
GM3IBAAIZIS JR1BLX/306
HBYAIN32%

Radlotelephone

COZHQ/252 FEAJAIRZT
CXeC0/a07 FaMD340
DF4PLI28Y GATJIWIAET
DF9RB/R8Q GAZBAMBG
DdiDXre 34DY0I344
DJ4QLI154 GAIIWZES
DJ9RQY322 GMIBQA/33S
DJBLIR/ES0 HG{HCI274
DKEKX/318 HK3YHI2T8
DLAYAH312 [2BCU201
DINGIM/152 1200E1TS
EA3AQC/312 12PJA/321
EASBYPI204 12TIRI263
EATARK/ S0 [2WZX/264
EAQIE/303 IKZAWT/174
FRMXSS21 {SPACI30
W

NJI3BES1SS . JA1ELYI310
DJSDA/264 JAIGTFI307
DJSIOR255 JAZGVIZ2B3
BLBZAJMEN JA1IFP302
HK3YH/255 | JAIGYI2BA
14YNQ/1 78 JFIPJKI309
I5JRRMED JASAQ/290
RTTY

JA1DSI204

DXCC Notes

Annual Listing Corrections
Mixed. KDBVM/358, Phone: GW3AMNIIES, W2MX/328, NWEK/253, K6XJI325, KDBVM/IST

JNIGIVIT14
JRIIFC/HO7
JRZKHX/110
JAasDBY/220
JAAYQO/ B
JATARDII18

JA4DBYA94
JAMESRI214
JA4YQONI5
JATARD/318
JATILIZ1E

JN1GIVA111
JREKHXM0S
JATILI215
QEVELI20C

RIFNr10D

FMSCD
SPate

JFRHPA/R73
JABAAWIZIS
JA3ADIAA
JABBAGIT74
JHITXE 1308
JA4COIS322
JALESR{254
JARALICI312
JABJGY 2T
JHZNBE/273
LABCEIR235
PAQLEG/311
VKEHE/304
SLAZZ1{145
SMBVR/I3E
UP18LI13186
VE4MT78
YVSCWO325

IBIXJ/E50
1BIGZI174
ITORZWI318
IKOEPS/174
JARICHNRT1
JAIGTFRNG
JAIGVIAS
JA1IFP/318
JATWEK/314
JE1PJIKI320
JH1IED/282
JATBLX304
JF2HPAS2E2
JABAIMB1G
JH7NRE/271
LAQGY/3t1

JAZBAG/15S
JH3CXL/303
JA4ESRIZ00
QZYBW/310
SLe2ZIM44
SM3LGOR30
SMOLJFHE2

160 Meters
JATGTFN 3D

JAZIL3IR
LUSDHRI295
OH2BDP/319
CHRBOG 23
ON5BIM24
OZsYLM02

CESRLMAC3
ONSFV/102
OZ1HASMG7
PY2CANHMOT
SMBCCH223

QH2BQG/102
OZIRACN 122
PAICBU/M3E
BY3CJM17

W3GGH01

OZBAE
OHERA

ZSHAMIBSE
4x4DK/380
424XWr19a
SYBHN/232
KB1Hp257
KB1HY/200
KGIFM70 -
WIELR/346
WATSMHI132
NAZMI282
K¥2D/153
W2AAN/Z65
W2QJT/260
WaSR300
WR2PMP/306
WASUKA/128
K3NZ318
KAICRG/208

LASTCARS0
LU2DX/326
LLIsHN/298
LusDpPMe2
PABLEGI311
PP2ZDD/250
SMEVEAI0
SMBVR/327
SYBRX/252
VE415/280
VERAEC/207
YCODPO/185
NVYECWI2E
ZL1AMOS03
ZS6AM/34T
4X4DKI360

XE1VVIZ00
BYSHN/130

W2AD/86

SP2FAPI2B0
TGYEQ/115
TGIRBHM02
VEZFOI110
WL7EIRTS
K1BGM106

SMELZN28

TGSEQIt16
TI2BAMNST
YEIFOU105
WLTE/251

PY4WS/107
WLYE)207
FUALCFA04
KBTHJM62

N4JF{103

12WZX
DL7AFV

N3AKD/275
N3UN/317
N3US/ITE
WIARK/30O |
W3S0/330
W3TEF/269
Wi3XMI33B
WEXXae2
AALCMIING
KAPOM 25
KANST/13D
K4QEZ00
KF4L/295
KF4SAS204
KF4YB/278
N4DDK/232
NAIQN/167
NFaAf326

SM2ZMMI150
KBTEE/20M
KGIFME9
WIWAYK126
KZSHEM22
N2AMI/292
W2A0/313
WaN2IGIZB0
W2RGUA22
KAUAMB13
FAICACHTS
N3UN/314
N3US/210
W3ARK/204
WIDR/ET
W3XMA37

W2MIG/305
W2SRI2E0
KASCRGATS
N3AKL/ 191
WIARKI251
WIEYW/300
AAACM/205

KRJIFN37
KA1D{106
K2PECY 129

‘KD2HEMM

WBIGRAMD3
AAALINGE

Y5EBLOM DI
IHIGCH00
KB1HJ/238
KJ1F135
WaTGPIHO

WAZUKAMO4
Watir10
KF4AVI103
NADDK/109

WDANBX
LU2cC

NK4L/294
WaPZVi330
WAWKB/H74
WAWDI332
WAXR/IS4
WBAHOK/312
WB4MAI/290
WEBAOSN/312
WC4K/199
WDO4NKP/308
WS4 52
KSFNII06
K&QTN297
KBADQ/300
KCBMIS01
KEBNOIZ30
KDSROMA0G
NSDCr281

WEIBAP250
®C4BX/280
AD4HO/260
KO4XNf229
KE4Y/268
NAKINIET
NK4L/283
WapZviar
WASPK/141
WAWKB/155
WALVDERDTH
WRB4MAI/274
WZAI301
KSGZI04
Kalk/ 282
KBsDO/292

K4MF{Z0D
N4FKZ/261
NAMMIIDG
NF4A/251
WAOY202
WEAMAI26D
WRBAO5N/294

KF4AV108
NA4EKDI1G1
W54GA20
WZ4ZH39
W5SL./183
WSVIWNI05

NIARK/103
WB3HTT/137
MN4CXES103
NEBCL/105
WESLI10%

NAFVE/00
KE4A/132
WB4YZCH

WCaB

NSFG/A1B
NENW/337
W50G/289
WaYLIa32
WAGNQUF225
WRBSKTD/262
KBSIIK78

WBEKW/225
WBTMDII06
WETF.J/337
WEBTTK/N85
WEXP/328
WBaWKM/285
WHKEE/227
K7EGM/306
K7RLSMA21

KOBEMIB00
KOBNO/229
NEFG/AT3
NENWIZIE
NQBW/238
NWSK/268
WERRK/330
WHYJa3t
K&EDA/ID?
KEPZIa21
KESIK/7E
WEAHCI 44
WATTK/83
WBXP28
WABLENS2aN
Ko7ui2st

KECONMS
KEFNQI256
HKABEXKI155
KKEK/149
NECID/262
WSOGET4
W5SVZ/253

WDSFURMD2
WHBEZWS/111
WisLro2
wO?RXA100
KOTXON06
NTGWF104

WBSKTD/62
KEBKT/102
KD7PCIi20
NBADAM13

W54GH04
WT4GH00
WZ4Z/139

N4IR

W7AMIZ06
WIFPI318
WIFRTIZS0
'WTIT/235
WHLIR0G

/289
ACGHW/Z80
KaGHas2
KAUNPI219
KABEFWI126
KDAKY {150
KXBN/200
NGES5254
WADA348
WBGOC/278
WABCZS/2T3

N7ROMS2Y
NK7Y/150
WYFP318
WTRTH285
WION1TS
WATE U124
KBRJ258
KEUNP/187
KEawWGara
KCBOR/RA1
WBGDAS280
WBGLISLINS
WBMAWI319

WAACZS/270
WABHFN/310

KBEID/211
WETMD/2TH
WrTSi250
ACBW/251
KESW/252

NGBS/156
wWaDA/2Ts

WIHRAR104
NEDDLMZS
WBasCCLN2T
KZ9AS104
NOFYM/106

KDBKY/104
NI8Y/108
NICWTH1D
KOEMCH109

NRSQ/105
'WsSL/140
WTON/100

KCEH

WABHFN/315
WEBRJEY!312
KOBIL/I0S
KapWQrazz
KCOATHZE0
KDBE/317
KJq1/280
WAQAIMTS
NBSC/157
WaKGW/252
WoaGQV282
WDHIC/AD

WHWPI316

WDBMRCI249
KIBIL/A01
KIBWH322
KALCRI249
KCISFH 28
NaGIwr2s
Wans27
WOHPSI342
WOKGW/251
WBOSYF/R303
WDIGOVI279
WDSIIC/ 268
NIOSI55
WOIMI175
WOLYT/322

WBBJEYI293
KoBIL/284
KOKA78
WDLIC290
WDRJKZ/130
WEPTIZE9
WEWPH10
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The World Above 50 MHz

Canducted By Bill Tynan, W3X0

Send reports to PO Box 117, Burtonsville, MD 208566,
ar call 301-384-6736 to record late-breaking information.

Best Sporadic-E Season Ever Down Under

‘When many of us in the Northern
Hemisphere were shoveling out our
cars, going skiing or sitting in front
of roaring fires waiting for fleet-
ing winter 6-meter E; openings,
aur brethren south of the Bquator
were enjoying the pleastres of
summer. For VHFers, one of these
pleasures is the return of long dis-
tance E-layer propagation on 6
and 2 meters. Yes, while our E;
season runs from May to August,
theirs is November through Febru-

ary, Like us, they experience a EERTH

secondary peak in their winter,
around the end of June. It seems
like a topsy-turvy world to those -
of us accustomed to Hving in the
Northern Hemisphere, but it is

ALBANY AUSTHALIAN

ADELAIDE / 7
MELSGURNE

much more frequent than those
on 2 meters, Nevertheless,
vigilance is the watchword on any
band, so 6-meter operators should
keep their ears open as well. This
is especiafly true for those seck-
ing some rare multihop openings,
which can bring in sume rather
rare countries. Recall the July 2
and 30 openings to the UK last
SILMmer,

In addition to wour VHF
amateur gear, a TV set and/or an
FM radio are helpful in determin-
ing the presence of sporadic B
that might reach 144 MHz. TV
Channels 2 through 6 ¢an be very
helpful in spotting the ocourrence
of E, by the presence of interfer-

simply one of the idiosyncrasies
caused by our planet being tilted
with respect to the piane contain-
ing the sun and the various mem-
bers of the solar svstem, Maybe
we ¢an put this natural phenomenon to work
for us to get an inkling of what might be in
store for us during our summer E, season,
There is no proof that our conditions neces-
sarily mirror theirs, but there does appear to
be a trend in that direction.

If there is a correlation between Southern
and Northern Hemisphere E,, we may be in
for a special treat this year, The column,
VHF/UHF—An Expanding World, by Eric
Fanieson, VKSLP, for the Wireless institute
of Australia’s monthly magazine Amateur
Radio, tells of a tremendous E, season last-
ing from early November until mid-January.
In tact, VKSLP characterizes the season as
“*the hest in many vears and perhaps ever.”
He goes back to 1963 to find comparable B-
layer propagation. YKSLP does not limit his
characterization to 6 meters. According to his
account, the oufstanding DX conditions af-
fected 2 meters as well. The lower band is
described as being open around the clock on
a nimber of days. On 2 meters, it was possi-
ble, on at least two occasions, to work VK2,
3.4,5,7and 8 from VKS. Also on 2 meters,
New Zealand stations contacted a number of
FKs in New Caledonia, most of whom were
ruaning 10-W mobile rigs. The outstanding
conditions resulted in the first accomplish-
tnent of working all Anstralian states from
a single location on 2 meters. VKSLP and
VK5SRO. both of the Adelaide area in South
Australia, accomplished the feat on Decem-
ber 16 by working VK8GF Alice Springs,
Northern Territory, in the north central part
of the country. Several other VKs have since
qualified for the coveted award.

The openings apparently began November
7, at least for Darwin Station VK8GB and
several others in his vicinity, Graham notes
6 meter contacts with VK4, 7 and 8 on that
occasion. The VK& were in Alice Springs,
about 600 miles south of Darwin, The same
day praduced a 2-meter E opening for Mel-
bourne station VK3DU. That’s pretty early

This map indicates the spread of 2.meter contacts between December 26, 1985
and January 4, 1986 between Australia, New Zealand and New Caledonia. The
dotted lines indicate signals that wera heard but not worked.

for a Z-meter E, opening and equivalent to
the first week of May in the Northern
Hemisphere. In December, things got started
in earnest. ZM80Y on Kermadec had a field
day on 6 meters December 12, working into
VK2, 3, 4, S zlong with one VK8 contact,
VK8GB. The same day, VK3DU worked five
countries in 214 hours on 6 meters. This sort
of thing continued into mid-January on both
6 and 2 meters. On 2 meters, ZL1BKX made
2 number of over-1800-mile contacts with
several stations in the Adelaide area. These
were the first such contacts since 1965,
according to VKSLP’s account. Other out-
standing 2-meter accomplishments include:
Twenty-three contacts between FK and VK
stations. ZIL1IBHX reportedly worked
3D2CM. VK2BKL exchanged 2-meter reports
with nine New Caledonia stations, including
compieting the {irst mobile-to-mobile contacts
on the band between VK and FK.

The accompanying map displays the
2-meter openings between December 26 and
January 5. It should be especially helpful in
appreciating the extent of the propagation,
and should also be helpful in {oflowing the
various descriptions of 6 and 2-meter con-
tacts made in the Australia-New Zealand area
during this past outstanding E, seasoi.

No one can say for certain that the superb
E, conditions ¢xperienced in the Southern
Hemisphere portend similar results for us.
However, many, including VESLP, feel that
sporadic E tends to better during low sunspot
vears, If that is true, and conditions Down
Under would appear to bear it out, we may
be in for a very exciting next few months. It
could be especially rewarding for new 2-meter
operators who ntay be able to significantly
add to their state and grid-square totals.

The 1986 season should be well underway
by the time this appears in mailboxes, so start
watching right away. What should you be on
the lookout for? I will aim my comments
mostly at 2-meter E,, as 6-meter openings are

ence on local stations or pictures
and/or sound (rom stations
perhaps 1000 miles away. The
same kind of thing is true of FM
broadcast stations from abnormal
distances. There is a lot of evidence for E,
being connected with intense weather struc-
tures such as thunderstorms with very high
clouds, as well as tornadoes. The weather map
published in vour local newspaper and shown
on the TV national weather summaries can
be helpful in determining the existence of such
storms. When they are in the vicinity of 500
to 1000 miles from your location, be on the
lookout for 2-meter E-layer propagation.
Another tip-off is the presence of very-short
skip on 6 meters. Some of the skip distances
reported from Australia this past season were
in the neighborhood of 150 to 200 miles. Par-
ticularly if you hear stations working each
other on 6 meters that are only a few hundred
miles from each other, changes are good 1hat
your aréa may be in for 2-meter E,, [f the
stations you hear are very loud and only a few
hundred miles from vou, chances are that
someane else is experiencing 2-meter E,.
Don’t give up, however, as sporadic-E douds
usually drift about, sometimes guite rapidly.
Your turn may ¢ome before too long.

If you do begin to hear 2-meter signals
from 1000 or more miles away, by all means
get into the fray and see what vou can come
ap with. But don™t sit right on 144,200. Move
up or down I} or 20 kHz. Very often, the
reason some do not do better making 2-meter
E, contacts is because they are smothered in
QRM trving to battle it out with everyone
else. During the winter months, when not
much is going on, we all get into a bad habit
in terms of abuse of the calling frequency.
When things start hopping, we must quickly
mend our ways or no one will be able to work
anything. .

It will be interesting to watch the season un-
fold and see it the conditions reported from
Australia and New Zealand are repeated for
us. We should not have to wait long to find
out. One thing we can do is keep activity at
a high pitch and be ready to take advantage
of whatever comes our way,
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Six-Meter Beacons

This list was compiled based on information from a varisty of sources. Additional information on the
beacons listad, as wall as information on other &-meter beacons, would be greatly appreciated by
this column conductor.

CENTRAL STATES VHF SOCIETY
CONFERENCE SET FOR ST LCUIS

One of the high spots of the VHF caiendar is
the annual conference sponsored by the Central
States VHF Society. This vear it will be in St.

Freq Louis, which should be convenient for many
(MHz)  Call Location Mode  Antenna Power  Aemarks preopie, logcated as it is on north-sputh and east-
50.005 218X Cape Provinge, RSA ATA Omni 10w waest Interstate highways and served by several
50.008  PY1RO Hic de Janeiro Brazil AtA major airlines. The conference site will be the
50033 LUSYYO  Cordoba, Argentina Holiday [nn at St Peters, which is on [-70 ten
gg‘g:g %gﬁg.\'; 'g'.la[' ;a”’;SA iminutes west of St Louis’s Lambert [nternationai
50010 ZSESTE v:;reanl);ing ASA Airport. The grogram wi_ll inglude topics from
50015 P28 Bonaire Neth Ant F14 5 W the VHFs through the microwaves, with a spe-
50.015 SZ2DH Athans, Greece . cial effort made to inciude talks aimed at new-
50.020  GR3ISIX N Wates (I073TJ) FiA 3 ol NW 25 W comers to VHF as well as old hands looking for
50.020  JAGYBR Japan new challenges. Antenna-gain measurements are
50.023 HH2PR Halti scheduled for the first day, Friday, July 25, with
50025  BYSRC Jamaica FiA WBETEM officiating. That evening will be
50.025  SZ4YV Kenya devoted to preamp and converier measurcments
50,025 Z5638IX Kempton Park., RSA . > .
50.020  TSEPW Pretorta, REA z_along with a feature begun a few years ago—an
50.035 ZB2VHF  Gibraltar AlA indoor VHF flea market.
50.038 FY?THF Franch Guiana A Vert 100 Central States VHF Conferences are well
50,040  ZSEVHF South Africa ow known as family affairs, with facilities, programs
50.041 WABKGG  Ohio Attanded and tours tailored for women and junior ops.
gg-gg %gxgg g;’;er':'a“d A1A For §urther information, including hotel rates,
X ! orta . > 2 - i
50.048  WASWZ 5 Califomia AlA Vert 10W  Attended i?“ttfﬂ? O&E')hgiﬁé? OIS, 3331 Cherryview La,
$50.050 ZIS6LN Patersburg, BSA oW > mr '
50,050  GB3NHQ London {I091VQ}
50055 WASFEF  Chicago AlA Attended ON THE BANDS
xggg %Egg&l{ g:::mgrbor E: A BUS wwW The major news this montl} is of scasopable 'i.m-
50,060 WASONQ Cincinnati AA W provcment mn TrOpOSphﬁﬂC propaganon. The
50.060. PYZAA Sao Paula, Brazil A1A @GP 25 W earlier-than-usual warm weather that hit the Hast
50,060 GBIRMK Scottand (077U C'oast in late March brought 2 welcome sample
50,062 W3VD Laured, MD (FM18) AlA Halo nw of summertime VHE conditions. Signals are smd
ig-g: gf:z'GW‘* g%oridam f Q:: ap ow 1o have been outstanding in strength, and bands
. arasota, : . ; ; i
ED.OBS  WEWJR*  Aurora, GO (DM79) AlA  2FngHalo HOW ,'{fl‘l’;‘sldiy’:giﬁ_]:;’ A‘;f_f{’ ]h%%pz%g mlgfsiﬁ?;‘g
50.065  WBSZRL MNew Orleans AlA Halo W i : e . s
50.065 WASVAS  Mstaine. LA Washington, says that he came home late and
50069  NPSJ Nebraska AlA called CQ on 2 meters about (3252 April 2,
50070 K&eT Toms River, NJ (EM2OVX)  A1A Vert 10W producing a pileun of stations to the northeast
50.070  W2CAP1  Cape Cod (FN41) ATA B UK 25w that didn't quit for the next 1% hours. Fred com-
50070 KINFE Burlington, CT GP 25 W ments that the best DX he heard was VEIUT.
50071  WOKFC Eaton, IN « W3IP, near Baltimore, says that the same
50.071  WAZYTM  Victor, NY AlA avening produced 2 number of ingredibly strong
S0072  VETWCCP  Pringe Edward s AlA 23-cm signals, in particular, Mike cites W1RIL
£0.075 N5JM New Orleans (EL49) AlA 2 el NE 2W o = * i N N
80.076  VSBSIX Hong Kong Paxt‘on, MA as a prime e,xar_nple, with a meter
5007  VEZDRL Toronlo reading of 59 plus 50 dB. This represents 75 dB
50077  NoLL Smith Center, K8 ATA Halo a0 wW above the noise. He also notes that the K3IVO
50,080  TIZNA San Jose, Costa Rica AlA heacon on 1296.075 was reported heard in New
glggg VW';;\‘:'; :1?“:"!918" (FhN31) AAF1A Bked trans England that evening. The beacon is located at
X ichet, Quebog. ! ; ]
SO.0B8 . VESSTL Dio W Fort Mead, Marviand. s
50.086 VEZTH Val Baiawr, Quebec (FN46) Dia 3w
50,088  VESIX New Brunswick 14
50,090  WAGJRA & Calitornia AlA Attended
50,095  K7IHZ Arizona Attended VHE/UHF Century Club Awards
50.098 KGEJH Guam Attended -
50,100 MHC2FG Guayaquil, Ecuador ATA
S0.112  JDIYAA - Minami Torishima The ARRL VUCC numbered certificata is awarded 10
50.498  GB4CY Cyprus armateurs who submit written confirmations for con-
50.740 TV Sound  Auckland, NZ FM High tacts with the minimum number of Maidenhead grid-
80.750 TV Sound  Haukay, HZ FM High square locators indicated in italics for each band list-
50.760 TV Bound  Whakapunake, NZ M High ing. Initial qualifiers are shown first, followed by those
50,945  ZS18IX Piketberg, RSA (JFO8BRJy  FMAF  GP 6w with endorsements, far February 14, 1386 through
51002 ZLIBPW Auckiand, NZ April 14, 1986, An SASE will bring you the rules and
51,020 ZLIUHF Auckiand, NZ application forms.
52013  P298PL Papua, New Guinaa
00 rrACE  Noumea, New Caledonia 6 m (50 MHz) 2 {144 MHz)
: iue
52000  VKBVF Derwin. Aus 119 WDSBCN 4z HAWAD
) 111 NCOF 93 GBHKM
52,250  ZL2VHM Manawatu, NZ (RET3) 112 VEARGY G4 waljD
%2310 ZLAMHF Homby, NZ 113 WIUD 95 N4AVY
52920 VKSATT  Wockham, West Aus vert KA3E 195 v syt
52,325  VK2ZRHY Nowcastle, Aus WABBYA 225 ot WTHAH
82,370  VKIRST Hobart, Aus KOHEK 160 94 KOVGE
52420 VKZRSY  Sydney, Aus WEGPKN 225 100 (AXEK
52425 VK2RGB  fSunnedah, Aus 70 cm (432 MH2) i ‘;Vég?
52,440  VK4BTL Townsville, Aus FiA 48 GEHKM 103 WANJR
52450 VK5VF Mt Lofty, Aus WaLSC 50
52460 VKEAPH  Perth, Aus NS 100 AR 1
52470 VK7ANT  Launcestan, Aus KASLDS 150
52480  ZL38IX Blenheim, NZ 523 cm (1296 MHz) KOMRI 950
52,510  ZL2MHF Uppar Hutt, NZ 16 Kav T APY 125
19 G4PAY WRBANGF 125
50 WRSAEY WARTICS 180
*also signs KASBCDON NGCA 4%
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Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Walcott, CT 06718
CompuServe I} no. 70645,247

A Popular Repeater Run by BRATS

The following account on the care and feed-
ing of a successful repeater club is told by
Mayer D. Zimmerman, W3GXK (8711
Allenswood Rd, Randallstown, MD 211533).

Why is W3DID/R one of the most popular
repeaters in the Baltimore-Washington cor-
ridor? s it the repeater’s features? Is it the
nature of the repeater’s users? Is it the con-
glomeration of repeater activities that appeal
to area amateurs? The answer to each of these
questions is yes and no!

To understand why 63703 has been so suc-
cessful, we should look at its sponsoring or-
ganization, the Baltimore Radio Amateur
Television Society (BRATS). By no means is
it the largest club in the area. It has a paid
membership of approximately 225. However,
since its inception, BRATS has had a repu-
tation of being dedicated {0 specialized com-
munication techmiques and technical
expertise. BRATS has always encouraged
“the nse of all modes of communications con-
sidered legal on these frequencies ...”" The
lack of trepidation regarding something new
and the willingness to try new modes play a
major role in the success of the repeater sys-
tem. As a result, the BRATS’s repeater be-
came known as the residence of the technically
informed.

Much of the BRATS s repeater equipment
is of the homebrew variety by design, if not
necessity. 63/03 currently has two receivers
linked back to one transmitter. Its 440-MHz
link is traditional. The other link is WIWVV’s

homebrewed microwave link on 2.3 GHz run-
ning a few milliwatts. Besides, the BRATS’s
Z-meter repeater is an ATV repeater,
W3IWCQ/R. The amateurs on ATV often use
the 2-meter repeater for audio purposes, and
that generates even more interest in ATV,
There is also a packet-radio digital repeater,
which was assembled by W3IGXT. RTTY is
often heard on 63/03.

But, we believe that the mainstay of our
suceess is our weekly nets. Nearly every even-
ing, during prime-time television viewing, we
hold nets on 63/03. There is an egquipment
trading net and a traffic and information net
on Monday evenings. On Tuesdays, there is
an RTTY net with a voice portion that allows
RTTY novices to ask questions and get as-
sistance. Wednesdays finds a reading for the
visually impaired net, in which a club member
reads articles from QST, The BRATS
Milliwart and other publications of interest
to amateurs. Thursday evenings are dedicated
to a photography net and a DX-information
net. There is als a packet-radio net on
Fridays and a news-bulletin net on Saturdays
that covers items of national and [ocal in-
terest. To round out the week, our resident
technical experts hold a technical question and
answer nef called ““The Answer Man’ after
the news bulletin net on Saturdays. Questions
about antennas, feed lines, ate, are answered,
as are a [arge variety of questions dealing with
all aspects of Amateur Radio and television.
Listeners are invited to submit questions in

writing if they cannot or do not wish to check
into the net.

Interestingly encugh, each net has check-
ins who do not check into any other net. Each
net also has check-ins who are not club mem-
bers, because each net begins with this an-
nouncement, *“This is the X Net of the
BRATS. Anyone may check into this or any
other net or use the repeater at any time,*"
We do not solicit new members, nor do we
pass out membership application forms. We
wait for hams to ask for an application to
join. The increased use of the repeaters, along
with good leadership and a dedicated cadre
of members, has kept the club together and
created a sense of personal pride and accom-
plishment for each member. As a result, there
is a greater percentage of membership
renewals each year and a greater club growth.

Of course, our nets are coupled with in-
teresting club meetings, public-service partic-
ipation, a successful annual hamftest, and the
knowledge that there are club members who
are always able and willing to help others with
technical problems,

Why, then, our success and growth? We be-
lieve it is, in large measure, because of our
weekly nets on 63/03. These nets encourage
people who are interested in a specific facet
of Amateur Radio to participate. And, they
get people who may not be interested in a par-
ticular area to become interested and learn
something new. The nets promote growth and
achievement. After all, that’s what Amateur
Radio is all about.

REPEATER USER AlD

A recent issue of the Liverpool Amateur
Repeater Club (Syracuse, NY) newsletter, The
LARC Longwire, included a 1- x 3-inch self-
adhesive, address label that has the club’s
repeater autopatch information imprinted upon
it. The label can be mounted on or near a
transceiver for quick reference.

This is a good, simple and inexpensive user aid
for all repeater clubs. Anyone with a computer,
printer and blank address Iabels couid generate
enough labels for their club and have the label
included with the club’s next mailing or
distributed at the club’s next meeting.

FLORIDA REPEATER MAP

If you operate or plan to operate 2-meter mobile
in the Sunshine State, you should have a copy
of the Florida Skip repeater map. Designed by
Bill Tucker, W4FXE, the 11- % [7-inch state
map locates each 2-meter repeater that is ap-
praved by the Florida Repeater Council, and lists
cach repeater’s operating frequencies, To obtain
a copy of the 3th edition of the map, send 25
cents and a business-size SASE to Map, Florida
Skip, PO Box 301, Miami Springs, FL 33266.

REPEATER LOG

According to Feb 1986 reports received, repeat-
ers were involved in the following public-service
events: 307 vehicle emergencies, 33 public-service

events, 20 fire emergencies, 20 medical emergen-
cies, 12 drills/alerts, 11 criminal-activity reports,
5 weather emergencies, 2 power failures and 1
search and rescue.

The following repeaters were involved
(followed by the number of events): WAIDGW
20, KG10O 7, W2VL 30, WA2ZWP 5, W4BDC
3, NACLA 26, WAASWEF 5, WAGRIY 2,
WOFNC 288, KH6H 1, WB6IPI 6, K7OMR 7,
KSDDG 7, WABFYA 4,

Strays

QST congratulates. . .
7 Art Donahue, KAHGGG, of Tolland, Con-
necticut, on being named 1985 National News

Photographer of the Year by the National Press
Photographers Association.

I weuld [ike 1o get in touch with. ..
1 anyone with a manual or schematic for a

NEMS Clarke Model 1301-A special-purpose
receiver manufactured by Vitro Electronics.
Thomas Seizer, K9SQU, 8047 8 59 5t, Franklin,
W1 53132,

Mini Directory

As a convenience to our teadars, here is &
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DX Contest Awards
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Hamfest Calendar Rules
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Feb 1988, p 72

Rulas Apr 1986, p 78
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Aules May 1886, p 88
License Renewal

Informatiorr - Jan 1986, p 62
Major ARRL Operating
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incoming This issue, p 58
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Spread-Spectrum Rules
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Plan

April 1888, p 45
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The New Frontier

Conducted By Bob Atking, KA1GT
103 Division Ave, Millinglon, NJ 07946

i3-cm NEWS

Al Ward, WBSLUA, hus written with infor-
mation about a new US tropo-record contact
on 2304 MHz between himself and W4ODW
at a distance of 624 miles. On Feb 20, at
(3582, WBSLUA copied W4ODW?s signal at
449 and received a report of 559, The next
morping, at 13207, an 85B contact was
achieved, with WBSLUA giving a 42 report
and receiving a 58, This contact was Al’s sixth
state and 22nd grid sguare on 2304 MHz,
Gene, W40DW, was running S500-mW
output to a 4-ft dish at 75-ft. Al, WBSLUA,
had 250-W oufput from a Varian V202B
Klystron driven by a homebrew transverter.

His front end was a DXL1503 preamp with
4 noise figure around 1.2 dB mounted in the
shack, and his antenna was a 5-ft dish at 65 ft
with a 1-1b coffee-can feed. The gain of this
antenna has been measured at about 28 dBi.

In the same opening, W4ODW was heard
by KD5SRO and WSVC, but signals id not
become strong enough to establish a QS0O.
Other activity has been between KD3SRO,
Plano, TX and WTCNK, Oklahoma City, OK
at a distance of 160 miles, Numerous contacts
between these two stations have been made
with both stations running 500 mW out from
55B Electronics microline units and 4- and 6-ft
dishes, W7CNK has also made a number of

contacts with WASDBY, Ft Worth, TX at a
distance of 170 miles. WASDBY is running
10 W to a 7-ft dish, WBSLUA comments that
he has worked W7CNK severai times using
only 40 mW from four Avantek MSA-0404
MMICs (see New Frontier, Jan 1986, for more
information on these devices). Under really
good conditions, Al comments he could work
the path (152 miles) using the 40 mW and a
2-Ib coffee can as his antennal! Loop Yagi an-
tennas have also been employed. WSVC in
Anna, TX has worked W7CNEK using 300 mW
out to a 41-element loop Yagi at 70 ft. A loop
Yagi design for 2304 MHz appeared in the
Sep 1981 New Frontier column.

A SIMPLE 10-GHz DISH ANTENNA

Chuck Steer. WA3IAC, has sent along the
following description of a small dish anten-
na system he has put together for [0-GHz
work.

When I was looking for a small, high-gain
antenna for 10 GHz, [ had a 2-foot dish in
mind. [ found an 18-inch parabolic reflec-.
tor with a facal length of 4% inches from
Edmund Scientific (part no. 080254) for
under $30. The next problem was how to
mount the Gunnplexer to the dish, and the
dish to some support, The dish comes with
a {-F/8 inch hole in the center that takes a
PVC fitting very nicely. A 2- to 3-inch
tength of PVC pipe (34-in-0i)) was glued
into the fixture and a Y4-inch aluminum rod
about 10 inches long was bent and taped to
the PVC-pipe. Some glue was added to rein-
force the tod (see Fig 1). This assembly was
mounted on an L. bracket that was drilled
dnd rapped to mate with the Y- x 20 bolt
on a camera tripod, which was used for the
hase. The Gunnplexer was fitted inside a
plastic juice _container with the cables
running out the back. The container was
supported to the aluminum rod with a
2-1/8 inch hose clamp. I this way, the
Cunnplexer could be adjusted for the true
facal length. This gave me 2 nice antenna
that can go anywhere for less than $40 (LJS)
tatal cost.

The dish that Chuck describes bere is
known as a “*focal plane’” dish, since its focal
point lies in the same plane as the rim of the
dish. This necessarily corresponds to an £/
ratio of (L2535, as shown in Fig 2. Such dishes
are quite difficult to illuminate optimally, ie,
it s difficult to design a feed that will yield
the maximum dish gain. An l§-inch-diameter
dish would be expected to yield a maximum
gain of around 30 dB. This will occur when
the illumination at the edge of the dish is
about 10 dB down on the illumination at the
center, For a tocal-plane dish, the edge of the
dish is twice as far from the focal point as
the center of the dish. This resuits in a natural
reduction in illumination of the edge of the
dish of 6 dB (known as “‘space loss”'}. Thus,
to properly illuminate such a dish, a feed is
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Fig 2—Focal-plane dish.

reguired with a 4-dB beamwidth of 180
degrees-—very difficult in practice.

Using a Gunnplexer to feed the dish will
probably result in an under-illuminated
situation, shown schematically in Fig 3. This
is not necessarily a problem, but it does mean
that the pain of the antenna will be reduced
since only the center part of the dish is being

Fig 3—LIndet-illuminated dish.

effectively used. If the center [2 inches of the
dish were illuminated, then ihe gain would fall
to about 27 dB; if only the center 6 inches
were illuminated, the gain would still be about
21 dB.

For more information on dishes and feeds,
see The New Frontier columns of Feb 1981
and Jan 1983.
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On Line

Conducted By Stan Horzepa, WAILDU
75 Kreger Dr, Wolcolt, CT 06718
CompuServe ID no. 70645,247

“RATTing’’ Apples Talk!

Gefting an Apple Ie on RTTY was trickier
than expected, fim Hughes, WIHGM (419
West Washington Blvd, Grove City, PA
16127), rells how it is done.

1 thought that all [ would have to do to get
my Apple® [lc on the air was purchase an in-
terface and appropriate software. 1 found out
that neither the interface nor the software
worked with the 11¢. Inquiries to all involved
fatled to help. So, I put RTTY on the back
burner and played with the features of the Ilc.
T truly love the computer and look forward
to local users’ proup meetings every month.
Finally, I placed an inguiry in QST Strays that
resulted in the following information.

Bob, NICWA, got his 11c on the air with
a Kantronics UTU universal terminal unit.
The cable between the UTU and computer
connects 1lc modem port pins 4 (green), 5
(red) and 2 (black) of the llc modem port to
UTU pins 1 {green), 2 {red) and 3 (black). His
printer has to be disconnected.

Bob uses a program catled ““Apple Term,"’
version 1.5, He boots the program disk, con-
figures the computer for half-duplex, pulse
dial, 300 bauds, no parity, 1 stop bit, 8 data
bits, 30-second delay and no line feed. (You
need to do that once.) ESC returns to the
main menn, where one selects choice “E."
Then, turn on the power to the UTU, press
RETURN on the [lc, and the UTU takes over.
That’s all there is to it!

In November On Line, Tandy Way,
KAYSN, related the story of how blind hams
got on RTTY and AMTOR. In ihis insiail-
ment, Butch Bussen, WAGVJR (Box 142,

Wallace, KS 67761), adds more information
about his efforts to get into the digital world
of Amateur Radio,

1 wanted to get on RTTY the first time |
was exposed to it. [ even tried to learn to read
paper tape as it came out of the machine, but
that was not practical,

To get a talking Apple running on RTTY
and AMTOR was not easy and took z lot of
time, money and help from friends. Those of
us who are handicapped have enough work
without duplication of effort, so | am plad
to share my experiences with anyone. Also,
[ want to give proper credit to all of the people
who donated so much fime and energy to this
project,

Early on, [ purchased a radio modem with
software for my Apple in hopes that [ could
modify the program to make it talk. The
program was copy protected. 1 could not even
get into its directory, 1 called the manufac-
turer and was told that they would not help
and, furthermore, that there was no way for
a blind person 1o operate RTTY!

Next, I tried programs for the Apple that
featured split screens (received and trans-
mitted text displayed separately), To put it
simpiy, split-screen programs, which are a joy
for a sighted person, are not practical for a
hlind person. I tried several of them and had
no luck making them talk satisfactorily. The
problem Is that there is too much going on
the screen at one time; the voice synthesizer
becomes confused and does not know what
it is supposed to do.

We finally settled on the AEA AMT-1, The
advantage of this unit is that it requires only

a computer acting as a dumb terminal. A
talking terminal program, Talking Transend,
was already on the market. It was developed
by Computer Aids of Fort Wayne, Indiana.
Bill Grimms, KASRUK, president of Com-
puter Aids, and Doug Geoffray worked with
the Transend authors to produce a talking
version for use by the blind. All that was
needed was to combine the software and hard-
ware, We were on the right track at last.

Darel Graves, WABGBN, wired the inter-
face cables for me, and CGary McDuffie,
AGHN, modified the AMT-1 and spent
several hours on the air and on the telephone.
He gave me operating tips and talked me
through our first contact on the phone. He
lives 250 miles from me, but was still willing
to make two trips to help with some problems
I was having.

Most voice synthesizers wait for a carriage
return before they speak a line of text, We
came up with the idea of redefining an in-
coming space as a carriage return. This lets
you hear a word at a time rather than a line
at a time; it looks strange on the screen, but
audibly gives 2 much more even flow of data.
We found the cusiest way to tune in a signal
was to record the proper tones on tape and
just tune the received signal to match the tape.

With Gary’s help and also help from Chuck
Woodman, KKXR, i am also writing a
program for the Commodore® 64, Doug and
[ are also working on even a better program
for the Apple.

I would like to thank all of the peopie who
helped make this dream come frue. [ now
operate a talking RTTY and AMTOR station.

ATARI HAMS

Amateur Radio operators who are using the
Atari computers in ham radio have jolned
together as the Atari Microcomputer Net-
work. Their national net meets every Sunday
ar 16007 on 14.325 MHz; Dave Byrd,
KD7VA, is the net-controi station. As an ad-
Junet to the network, the group publishes an
informative newsletier, Ad Astra, six times
per year. Its editor is Gil Frederick, VE4AG
(130 Maureen St, Winnipeg, MB R3K 1M2).
An annual $10 donation (to defray printing
and mailing costs) is requested from those
wishing to receive the newsletter.

If you are involved with an on-the-air net
devoted to use of computers in Amateur
Radio, please let WAILOU know about it
(address at top of this page) and get it
publicized in this coiumn,

HELP

{1 Andre Schmidt, DLAWX (Hofgutstrasse
13, 6204 Tauvnusstein 4, Ped Rep of
Germany), i looking for anyone using a
BMC IF 800 Model 20 or 30 computer (a
Japanese CP/M® machine),

PX: Logging and Duping

BASIC logging and duping programs are
featured in this installment of PX.

Frogram 118: a contest duping program
written in BASIC by Al Snyder, N4US.

Program 119: an Amateur Badio toghook in

- BASIC written by Larry Baley, NSBFY.

Pregram 120: a pragram for duping Field
Day lags written in BASIC by B. J. Brown,
KD5CR.

Pragram 121: a program to log the CQ
World-Wide DX Contest wniten In BASIC (and
compilable using the Microsoft BASIC
Compiter) by Bitl Johnsen, WEMUR {$1.24
postage on a § x 124nch manila SASE).

To obtain 2 fisting of PX ptograms, send a
business-size SASE with 39 cents postage to
ARRL, Dept PX, 225 Main S, Newington, CT
06111 (CRRL members can send their SASEs
to CARL, PO Box 7009, Stn E, Londen, ON
NEY 419), Use a separate SASE for sach
progranm request and write the PX program
nimber of the desired program at the fower
feft-hand comer of the SASE. Please do not
send carrespondence other than PX requests

to Dept PX.

[} Using a Color Computer on packet radio?
Cuarl Nay, KBVQG (Box 471, Bettaville, OH
44815), would like to know what terminal
program you are using.

[ T1-9974A users: Lyle Miller, WBSOKQ
(3513 Hallie La, Eau Claire, WI 54703), is
looking for anyone using a TT for Amateur
Radio applications.

L1 GBAMP (Robert Senft, Mill Hay,
Standard Rd, Downe, Kent, BR6 THL, UK)
has a2 TRS-80®* Model 4 and seeks Amateur
Radio programs that will run on his computer
in either the Model 3 or Model 4 mode.

[l TRS-80 Model 100 owners: Bill Ames,
KBILG (5 Turkey Roost Rd, Sandy Hook,
CT 06482}, would like to contact hams who
are using Model 100s for RTTY and other
ham radio endeavors, Bill is also interested
in contacting others to share thoughts on the
development of an ‘‘expert system, PC-
based,’” for all phases of amateur operation
and activities.

[71 Sending and receiving Morse code with a
Xerox® §20-1 computer? Guiliemo Payet,
OA4BQ (180 Maiden La, New York, NV
10038), would like to know how vou are doing
it. Lo
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YL News and Views

Conducted By Joan Gibson, KG1F
RA 1, Box 1465, Waterbury, VT 05676

NF9G-and KA9UJM: Two YLs from Valpo

When Steve Kujawski, WDYIEQP, of
Valparaiso, Indiana, encouraged his wifg,
Kathy, to go for her Novice ticket, little did she
realize how big a part Amateur Radio would
play in her life as well as that of their daugh-
ter, Dawn. Like so many YLs, Kathy was in-
terested in obtaining a Technician license so she
and Steve could keep in touch via radio. And
like many YLs, Kathy found that Amateur Ra-
dio has much more to offer than just the
novelty of copversing with a spouse from the
family car. Kathy found her own niche.

When she walked through the door to the
MNovice classroom, Kathy spotted Judy,
KASLAU., “f felt a growing confidence in
knowing that Judy had ‘made it” and that
[ could do it too.” With lots of encourage-
ment from Steve as well as other amateurs,
including KQ9Q, KK9IN and NG9B, Kathy
obtained her Novice call, KA9RAL, in 1983,
More hard work and more encouragement
from friends brought her to the Extra Class
license in 1985. Ag far as anyone knows,
Kathy may be the first and only YL in Porter
County (Indiana) with an Extra Class ticket,

A few yvears later when the Porter County
Amateur Radio Club sponsored another
Movice class, Kathy decided to attend the first
session. '] knew there were other Yl.s present,
and | wanted to give them the same kind of
encouragement Judy gave me just by being
there.” Also attending the class wag Kathy’s
daughter, Dawn. When asked if she would
take the class, Dawn shrugged her shoulders
and said ‘I don’t know ... maybe.” That
“maybe’ turned into a ““ves,” In November
1985, Dawn passed her Novice test, and her
call, KAYUIM, arrived in the Kujawski mail-
box one day after her 11th birthday.

Dawn became the third {and final) member
of the Kujawski family to hoid an Amateur
Radio license. If she was thrilled to bave
achieved this new status, then her young
school friends were in awe and her parents
were quietly ecstatic. For Steve and Kathy,
this was another moment of pride and accom-
phishment for their little girl, who was born
siz weeks premature with Hyaline membrane
disease, a condition that causes the lungs not
to be fully developed. Because of the need for
high concentrations of oxygen, there was fear
that this newhorn would become blind.
Luckily, that never occurred. Dawn suffered
from incumerable respiratory infections when
she was an infant and was hospitalized several
times. The Kujawski determination and pride
were present irf Dawn at a voung age, and still
ate very much a part of her today.

This remarkable young lady is an honor stu-
dent at Simatovich Elementary School, has
served as Vice President of the Student Coun-
¢il, assists kindergarteners working with com-
puters and was a member of a gifted music
class, She has attended a Young Authors Con-
ference, where she presented her story and il-
lustrations engitled *“The World Beyond the
Stars.™ If this isn't enouglt for an 11-year-old,
Dawn continues her work on the Siudent
Council, participates in a variety of church ac-
tivities, is learning to play the saxophone and
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Kathy Kujawski assists her daughter, Dawn,
KASUJM, with code practice.

has been taking piano lessons for four years.

It is no small wonder that Dawn enjoys
challenges; her parents have presented that
type of role model. Her father works as an
electrician for a local power utility, but puts
on the hat of the musician during the
weekends, Kathy, on the other hand, earned
a degree in oursing from Purdue and has
worked in medical, surgical and oncology
units. Today, she is active in the Porter
County Amatenr Radio Club, serving as its
treasurer as well as the Voluniger Examiner
Team’s contact person. With Dawn and Steve,
she helps with communigations for the March
of Dimes Walk-A-Thon and Valparaiso’s own
Popcorn Bestival Parade. In 1985, the club set
up a booth in the fown sguare, where mem-
bers handled trattic as well as demonstrated
Amateur Radic. As recently as a year ago,
Kathy was selected as the Porter County
ARC's Ham of the Month, an bonor desig-
nated for a member who hay made outstanding
personal accomplishments. Eathy was af-
forded this recognition soow after upgrading
to Extra Class. In response to that accolade,
kathy commented, *‘I don't know if other
clubs do this, but i feet it is worthwhile, and
it is a means of letting the other members/
guests know of the contributions/accomplish-
ments of those in our club.*” NF9G also par-
ticipates in the Porter County ARES-RACES
Net as well as the Northwest Indiana
Weather Net.

The Kujawskis agree that Amateur Radio
15 just one more way to enjoy life as a family,
All three Kajawskis are busy with their own
special interests and activities, But they share
4 love of Amateur Radio and the joy of being
in it together. Putting up the tower was a real
family affaic, Steve, Dawn and Kathy assem-
bled the tower, While Dawn gave positive en-
couragement from the ground, Steve and
Kathy walked the tower up as high as they
could using a saw horse for suppost. Kathy
recalls, *“Since [ had never put up a tower,
all 1 could picture was losing it and bringing
down the power and cable TV lines. But Steve
and Dawn were more optimistic, The only
mishap was a bent-up gutter. [ can now say

I have experience climbing a tower!”

Because Dawn is so newly licensed, she has
not yet begun to immerse herself in the many
compelling facets of Amateur Radio. For
now, she would be very happy to have a hand-
held radio so she could talk with her father.
At schoo), her friends are fascinatad that their
classmate hoids an Amateur Radio license and
can actually communicate with people all over
the world and hear an astropaiit on 2 meters.
When one of Dawn’s teachers recently com-
mented to the class that Dawn “knew another
language,” Dawn looked surprised, Until
then she hadn’t thought of Morse code as a
special language. She finds herseif answering
questions such as **How can you understand
that?>” (CWY or **Is it like CB?”’ Dawn an-
swers the many questions about the rules and
regulations of Amateur Radio and her proud
mother says, *“Dawn can answer those ques-
tions, not in the way an adult wouid, but in
terms that children understand.”

Dawn is very aware of the excitement of
being an Amateur Radio operator. “it’s a
privilege to be able to talk around the world
and I think it’s neat to know the International
Morse Code. It's interesting to talk to Valpo
or Australia, And maybe someday [ can use
the computer with ham radio to write disks
to help people study for their licenses and
make disks that help on Field Day.”

As Kathy watches Dawn take those early
und exciting steps into the world ot Amateur
Radio, she remembers her Novice days with
a sense of humor. “‘During my first Novice
contact, 1 was so nervous | sat there for what
seemed like forever. When my call was sent
hack to me, I froze! (Sound familiar?} I
wouldn’t et Steve leave the room untif [ was
finished. He’d start to leave, and 1 couldn’t
copy anything. Ay long as he was there copy-
ing along with me, I did okay . .. not good,
but okay. In fact, { still get nervous when code
is being sent to me. One of these days I'll get
over that, with a little more practice.”

Even though Kathy has yet to explore much
of the activity on the low bands, she agrees
that experience is the best teacher. As she and
Dawn pursue the many activities of radio,
they can share with each other their ex-
periences and excitements, and thus learn
together. **Amateur Radio is a great way to
make friends, travel around the country and
the world. And it is a great learning tool—
not only learning radio theory and electron-
ics, but also about other places and people
and their cultures. 1've learned a lot afready,
but [ also have a long way to go.”" Dawn has
a long way to go, too, but without a doubt
she will have an incentive to upgrade and ex-
plore the world of Amateur Radio because
her mother has set her own sights high.

futhy fecls a decp gratitude to those
amateurs who gave so much of themselves to
her. “‘How do | say thank you to those who
devoted time, energy and interest to help me
learn radio? Thank you just doesn’t seem
enough! The only thing I can think of is to
encourage and help other hains and prospec-
tive hams. Therefore, that is my goal." @



Washington Mailbox

Conducted By John C. Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

Untangling the Mystery of the FCC Rules

Most amateurs know that the Federal Com-
munications Commission is the Government
agency charged by Congress with the task of
regulating telecommunication services in the
US except those of the Federal Government,
And, most are familiar with its Amateur
Radio rules. Less familiar, however, is the
process by which the Commission makes these
rules, Are they simply handed down to us,
period? Do we simply drift along with the
regulatory current? The answer is a re-
sounding **no.”’ Amateurs—any interested
parties—have a right, thanks to Congress, to
participate in the rule-making procedure. We
can have a profound effect on what rules
should be added, dropped or modified. With
Amateur Radio the dynamic service it is, it’s
important that we promote awareness of the
Commission’s progesses,

Q. What Act of Congress describes the
procedures the FCC must use in ifs rufe-
making process?

A. The Administrative Procedure Act was
enacted by the Congress and approved by the
President in 1946. It sets forth the procedures
to be followed by administrative agencies such
as the FCC in adopting and amending their
rules. Included in the provisiony of this act
are (1) Public Notice of a Proposal and
{2) The Right of interested Parties to
Comment. Rules may be adopted, amended
or repealed by an agency on its own initiative,
or may be requested by an interested person
by the filing of a Petition for Rule Making.

Q. I strongly disagree with certain amateur
rules. How can I try to change them?

A. Any interested party may file a Petition
for Rule Making for adoption, amendment
or tepeal of a rule. The petition should be
addressed to the Secretary, Federal Com-
niunications Commission, Washington, DC
20554, It should be typed, double spaced, on
8%- x ll-inch paper and be signed by the
petitioner. The petition should set forth the
text of the proposed rule, the rule sought to
be amended (or repealed), together with all
facts, views, arguments and data needed to
support the action requested and shall indicate
how the petitioner's interest shall be affected.
The accompanying sidebar shows the proper
caption for petitions. An original and four
copies of the petition should be filed.

Q. Whai is the next step after filing a petition
to change the rules?

A, If the FCC’s review shows that the petition
warrants such action, it will issue a *“Public
Notice” entitled **Petition for Rule Making
Filed" giving the file number (RM-), the name
of the petitioner, the fifing date and a brief
summary of the proposal. The public notice
is not published in the Federal Register, but
is available for inspection at the FCC und is
often summarized in amateur publications.
Some petitions clearly do not warrant FCC
consideration and are npot given RM file
numbers. They are acted upon by the respon-
sible Bureau Chief, In amateur matters, this
is usually the chiel of the Private Radio

Bureau. Any interested person may file a
statement in support of or in opposition to
a Petition for Rule Making, not later than 30
days after the Public Notice is given. Replies
to supporting or opposing statements are due
not later than 15 days after the filing of such
statements.

Q. How does the FOC proceed if it deems my
petition has merit?

A. The Bureau Chief will submit a draft
Naotice of Proposed Rule Making to the five
FCC Commissioners for their consideration.
If it is adopted, by majority vote, a docket
number will be assigned and it will be rejeased
to the public and published for comments and
published in the Federal Register.

Caption Format To Be Used for
Petition or Formal Comments

Befare the

FEDERAL COMMUNICATIONS
COMMISSION

Washington, DC 20554

In the Matter of

Amendment of Section 97—
{insert rule number, it an
amendment is
proposed, and the
subject matter of the
Amateur Radic Service.) b

1AM

N e e

Q. Where can [ obtain a copy of @ Notice of
Proposed Rule Making?

A. You can obtain a copy of a Notice of
Proposed Rule Making by contacting the
FCC’s contractor for public records duplica-
tion: The International Transcription Services,
Inc, Room 140, 2100 M St NW, Washington,
DC 20037, tel 202-857-3800. Also, summaries
of Proposed Rule Making are published in the
Federal Register, which is available in most
public libraries. Also, (ST and many amateur
publications carry summaries and announce-
ments of NPRMs. Copies of the NPRM are
also available from ARRL HQ for an SASE.

Q. What must I consider when Fling
comments in an FCC Notice af Proposed
Rule Making?

A, You must consider several things, First,
the FCC is interested in your experience in a
certain area. This experience could shed new
light on issues or questions raised in an in-
quiry or rule making. Secondly, the FCC is
interested in the facts, ‘“Just the Ffacts,
ma’am,”’ to quote Sgt Friday. Your com-
ments should explain the facts briefly, but
fully. You should explain vour position and
the evidence which supports your position.
The third thing you must consider in filing
cotnments is that you must be specific, If
parts of a particular rule making are aceept-
able to you and other parts are unacceptable,
you must state this as such. In addition, you
shouid state other opinions and then state how
the public interest would be better served by

your position. Comment only on the pending
proposal. Do not use it as the vehicle to sub-
mit a new proposal of your own. Those
should be reserved for future petitions.

Q. Once [ have my comments written, where
do I send them?

A. You should send your written comments
to the FCC at the following address:
Secretary, Federal Communications Commis-
sion, Washington, DC 20554. If you wish
your ¢comments to be received as a formal
filing, you must submit an original and five
copies, If you like, you may submit only the
ariginal. Your comments then will be received
as an informal comment. All comments must
indicate the appropriate Dockei number.

Q. What happens after | submit comments
to the FCC? Do my comments make a
difference?

A, Yes, all comments are reviewed by the
FCC staff and all comments are important
to the Commission.

2. Okay so Pve filed my commenis in a
Notice of Proposed Rule Making. When will
I know about the FCC’s final decision?

A. The proposed rule change will be con-
sidered by the FCC commissioners. The Corm-
mission may adopt the rule amendments, may
order revisions in the document, or may ter-
minate the Docket without amending any
rules. A Report and Order is then issued by
the Commission stating the new or amended
rules, or stating that the Rules will not be
changed. This is usually “‘the end of the line’;
after the FCC’s Report and Order, the rules
will become cffective as specified in the
Report and Order. All this takes time, some-
times several years, depending on the Com-
mission’s schedule,

Q. What if 1 disagree with the new rules in
a Report and Order? How can I get the
Commission 1o reconsider it?

A. You may file a Petition for Reconsidera-
tion. Section 405 of the Communications Act
of 1934 states any person “‘aggrieved or whose
interests are adversely affected”’ by a Report
and Order has the right to petition the Com-
mission for reconsideration. The petitioner
must state which parts of the order should be
changed. A Petition for Reconsideration must
be filed within 30 days from the date of Public
Notice of final Commission action. Public
notice of the notice and comment proceed-
ing is given by publication in the Federal
Register. if new or additional facts are
presented in petition for reconsideration, the
FCC may grant it and modify the eariier
action.

‘You may be thinking, “How does this affect me?”

n the next Washington Mailbox column, we will
discuss specific rules atiecting Amateur Radio.—FEd.}

Note; Questions appearing in this column are typical
of those frequently asked of the FCG and other
agencies, Answers, prepared at ARRL HQ, have
been reviewed by the FCC's Persanal Radio Branch
for agreement with current FCC interpretations and
pollcy. Numbers in parentheses refer to specific
sections of the FCC rules. BEe |
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Canadian NewsFronts

Conducted By Harry MacLean, VE3GRO
500 Riverside Dr

London, ON NEH 2R7

Tel 519-473-1668

CRRL Officers and Directors

VE3GRO

Jack Ravenscroft,

HR BULLETIN 13 FROM C(RRL,
LONDON, ONTARIO, 1986 APRIL 49, TO
ALL RADIO AMATEURS BT

Today, in what Canadian amateurs will likely
regard as a flagrant miscarriage of justice,
the judge hearing the case of Houghtby vs
Ravenscroft, in which Timothy and Dale
Houghtby of Kanata, Ontario, sued their
neighbour, Jack Ravenscroft, YE3SR, for
damages arising from alleged interference to
their furnace controls, microwave oven and
home entertainment equipment, decided the
case in favour of the Houghtbys and against
Jack Ravenscroft, The judge granted a per-
manent injunction prohibiting Jack from
transmitting radio signals, from his home or
from his fand, (hat would result in disrup-
tion of the operation of electrical or electronic
eguipment in the Houghtby's home. The
judge also ordered Jack to pay 52358.60 in
damages, all of the Houghtby’s legal costs,
plus interest on monies the Houghtbys laid
out during the course of the case. The
unexpected outcome of this case is a severe
hlow to the Canadian Amateur Radio com-
yunity and a potential threat to the opera-
tors of any licensed transmuiter, even a
transmiiter i broadcast or other commercial
service, Jack will decide whether or not to
appeal the case in the next few days. His de-
cision, in part, will be based on whether or
not the Canadian Amateur Radio community
appears willing to provide financial support.
Even if Jack does not appeal, there still is a
need for money. Jack’s own legal costs plus
what he has been ordered to pay will add up
to as much as 540,000, To date, the Canadian
Amatenr Radio community has donated
some $18,000. In fighting for all of us in this
precedent-setting case, Jack could be $22,000
ot of pocket. We hope this makes vou feel
like writing a sizeable cheque. Please send it
to the JRSD Fund, Box 8873, Ottawa,
Ontario K1G 312, AR

Jack was convicted of heing a muisance. In
his Reasons for Judgemeni, Judge Hollinger
of the District Court of Ontario stated: “The
(DOC) tests indicate that several devices in
the Plaintiff’s residence are affected by the
operation of the Defendant’s radio station,™
He added: ““The tests did not involve any
determination of the extent to which modifi-
cations of the Plaintiffs’ electrical devices
would reduce or eliminate the interference,”
and concluded, *‘On the evidence before me,
it would be difficult and probably impossi-
hie fo completely suppress the Plaintiffs’
equipment (sic) from interference caused by
the Defendant’s radio station.™

Judge Hollinger was not moved by a
defence argument, put forth by Communica-
tions Minister Masse in the lgtter that ap-
66 119
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peared in iast month's Canadian NewsFronts
column. The Minister stated that the malfune-
tton of various devices was * ... not the
result of improper operation of the amateur
radio station, but rather the inability of these
devices to adequately reject the amateur’s
transmissions.” Instead, Judge Hollinger
took the Minister to task for not doing his
duty. He quoted Section 64.4 of the General
Radio Regulations, Part 11: **Where interfer-
ence to the reception of radiocommunications
is caused by the operation of an amateur sta-
tion, the Minister may require that such steps
be taken as are necessary for the prevention
of the interference, and the operator of the
station shall comply immediately with any
such requirement,’” He added: *In the case
hefore me, the Minister took no such action.
In fact the Plaintiffs got relief only by way
of an interlocutory injunction granted after
an action was commenced.” Now, that in-
junction i permanent,

You can only take so much, Jack and his
family have “*been through the mill”” on this
case for two vears. No one will blame Jack
if he decides not to appeal. Of course, we all
hope he will, for his sake and ours. As men-
tioned in the CRRL bulletin, a major factor
in Jack's thinking will be whether he feels he
has the backing of the Amateur Radio com-
munity. We feel that he has,

Only hours after Judge Hollinger’s decision
was announced, CRRL was flooded with calls
from amateurs asking for details and how
could they help. One of the most unexpected
and perhaps the most meaningful was from
a group in Cincinnati, Ohio. Their concern
was a poignant reminder that Amateur Radio
is still a fraternity, and when the going gets
tough, borders be damned and amateurs stick
together. Then there was the Purhain
Amateur Radio Fleamarket. CRRL peuple,
I’m proud to say, set up a special booth to
collect $300 for Jack, It quickly became a
nonpartisan eftfort. At various times the booth
was manned by a CARF Ontario BDirector,
the CRRL President and representatives of
RS0O. In five hours they collected $2300.

At press time, there were indications that
commercial radio organizations and possibly
even DOC were preparing to support Jack.
However, these may not come through—and
it is our battle.

So what about you? If vou're like me,
vou're probably sitting in front of two or
three thousatnd dollars’ worth of pretty nice
radio eyuipment. [t's a sobering thought that
we could be put off the air because we were
creating a problem in someone’s home and
it was the same situation as Houghtby vs

CRAE Headquarters Office:. Box 7009, Station E
London, ON N5Y 4J9, Tel 519-225-2188

General Manager, Aaymond Staines, VE3ZJ

CARL Oulgoing QSL Bureaw: Box 113, Rothesay,
N8 E0G 2W0

Buraau Manager: Donald Welling, VETWF

Ravenscroft and the precedent was set. Surely
it’s worth $10 or $50 or $100 or more to en-
sure that we casn remain on the air. Let’s get
to writing those cheques.— Harry MacLean,
VE3GRO

WITH THE IARU

1 CRRL will be representing Canadian
amateurs at the IARU Region 2 Triennial Con-
ference, to be held in Buenos Aires, Argentina
o October 20-25. The BExecutive of IARU
Region 2 has asked CRRL and other JARLU
member-societies for submissions on matters of
interest or concarn, If your group has an interest
or concern that you feel should be addressed at
the international level, please contact CRRL
s00n, 1t will take time to prepare submissions
in both Spanish and English, the two official
languages of the conference.

[.J How many ways can you work all continents?
The IARL Worked All Continents Award, first
introduced in 1926, remains popular. Under new
rules, certificates are available for working all
continents on mixed modes, CW, phone, RTTY,
88TV, FAX and satellite. There is also a five-
hand certificate. Endorsement stickers are
available for working all continents on six bands,
on 1.8, 3.5, 50, 144 or 432 MHz, or using QRP.
The rules that all contacts have to be made from
within an area with a 40-km radius and that cer-
tain contacts will be counted only it made after
1974 January (1 have been eliminated, Contacts
made on [0, 18 or 24 MHz, or using satellites,
will nat count for the tive- or six-band awards,
and all QRP contacts must be made after 19835
January 01 using a maximum of [0-W input or
5-%W output. Sound interesting? In Canada, the
iARU Worked All Continents Awards are
available only through CRRI.. Contact Awards
Manager Garry Hammond, VE3XN, for details.

SECTION MANAGER ELECTION
RESULT

Congratulations to Jack Adams, VE4AJE, who
was recently reelected Manitoba Section
Manager, Jack’s nomination was uncontested,
eliminating the nees| for a ballotted clection. His
new two-year term of office begins on October L.

NOTES FROM ALL OVER

7 "The amateur station in the Canadian Pavilion
at Expo 86, the Vancouver World Fair, will be
using the call VETEXPO,

[7) Nominations are now open for 1986 CRRL
Amateur of the Year. Please send wour
nomination and suppoerting do¢umentation to
the CRRI. Secretary, /o the CRRL Head-
guarters office in London, Ontario. &%
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NICK PERCIVAL, 9Y4NP, SILENT KEY

Nick Percival, 9Y4NP, immediate past
president of the Trinidad and Tobago
Amateur Radio Society, died recently after
a 10-month bout with a crippling illness. A
captain and a 3(-year employee with the Na-
tional Airline of Trinidad and Tobago, Nick
had to resign for health reasons in 1985. He
retired to his hometown of Vancouver, British
Columbia, where he passed away on March
13, Although able to walk only with consider-
able difficulty, Nick courageously attended
the Region 3 [ARU conference in Auckland,
New Zealand, in November 1985, where his
keen mind and friendly demeanor made for
a most welcome contribution to the work of
the conference. His many friends in 1ARU
know how much his wise counsel wili be
missed.

MEDAL OF HONOR TO HK4BHC

The Ministry of Communications of
Colombia has awarded the Medal of Honor
to the president of the Liga Colombiana Je
Radicaficionados, Eduardo londono,
HK4BHC, for the many services that the
1L.CRA has provided_to the government and
the people of Colombia. This award has been
made only three times in |5 years, and always
ta an LCRA member,

AMATEUR RADIO BEACONS

As you tune across the lower portion of the
28-MHz band and also around 14.1 MHz,
you probably have heard the automatic trans-
missions of the various beacon stations. The
International Beacon Project was originally
vonceived in Region 1, and was a way of
fetting amateurs know when various paths
were open on the 10-meter band. To a limited
extent, some scientific use has been made of
the beacons, by recording their signal
strengths at various points, o let the

Rcte s

Strays  a$

QST congratulates. . .

{1 Matthew Kehoe, KAZAYN, of Perth Amboy,
MNew Jersey, on receiving an appointment to the
LIS Coast Guard Academy,

L1 Fritz Clement, WAGQH, of Selby, South
Dakota, on being inducted into the Newspaper
Hall of Fame.

Regicna! Secretaries:
John Allaway, GIFKM
Secretary, IARU Region 1
10 Knightlow HAd
Birmingham B17 8QE
England

Usa

propagation scientists know how accurate
their forecasts were, A feeling has grown in
some quarters that the 28-MHz beacons were
occupying too wide a band of frequencies,
and so at the most recent mecting of the
JARU Administrative Council in Melbourne/
Auckland, the ftollowing resolution was
adopted:

Resolution 85-1, Concerning 28-MHz
Beacons
The |ARU Administrative Council

Recognizing the popularity of the Inter-
nationa! Beacon Project on 2K MHz as well
as the time and energy that has been
dedicated to the endeavor,

Recognizing that it is desirable to im-
prove, enhance, and technically update the
28-MHz beacon system, especiudly in view
af the success of the 14,1-MHz program
sponsored by the Northern California DX
Foundation,

Recognizing that the TARU Band Plans
of frequencies allocated to the Awmateur
Service should exemplify the most efficient
use of the frequency spectrum,

Resolves that the 28-MHz beacon system be
revised according to the following
guidelines:

13 The segment 28,190 to 28.200 MHz will
be assigned as lnternational Beacon Project
frequencies, cffective immediately,

2} A worldwide network similar to the
i4.1-MHz program of the NCDXF will
operate on 28.200 MHz.

3y Regional networks, each encompass-
ing approximately a continent, should be
estahlished on integral kilohertz between
28,190 and 28.199 MH2,

41 [ARU member-zocieties are en-
couraged to sponsor the operation of

I would like to get in touch with. ..

] personnel who served at the USA Major
Signal Relay—SARAN, near Orleans, France,
Timothy Casey, WIEIL, Box 447, Pepperell, MA
01443,

"1 any hams who served aboard USS Hurst DB
250, WW 11, Joseph Sirolin, K1REC, 21 Eller
St, Norwalk, CT 06851.

('] anyone from the 156th Armored Signal Cao
of the 16th Armored Div. Gerard Baldaut,
WIWYX, 175 Wernersville Blvd, Wernersville,
PA 19365,

I any WW TI radio operators, mechanics and

Alberto Shata, HK3DEU
Sacretary, IARU Regien 2
© Sidney Lanier La
Greenwich, CT Q6830

Masavashi Fujioka, JM1UXL
Sectetary, 1ARD Region 3 Association
PO Boxt 73, Teshima

Tokya 170-9%

Japan

The Internztionat Amateur Radio Union—since 1925 the federation of national Amateur Radio societies reprasenting the interests of two-way Amateur Radio communications.

beacons in this network.

5) Existing beacons operated by an JARL
saciety will have preference in this new
scheme.,

6) The IARLD International Beacon
Project Courdinator will submit to the
[nternational Secretariat the technical
parameters for the beacons as well as the
specifications for the regional networks, in-
formation that will be sent to all member-
sacieties. He will be responsible for fre-
quency muhagement, for time allocations,
and will strive for global coverage.

7y The Administrative Council will insure
that this new scheme of 28-MHz beacons
as well as any other beacon systems in other
bands will be adequately publicized and that
ihe data collected from the operation of the
beacons will be distributed regularly to all
member-societies.

%) Beacons operating outside of the new
system will cease to be protecied from
interference by IARU band plans on |
January 1990,

For the information of the readers of this
column, the International Beacon Project
coordinator is Alan Taylor, G3IDME,
**Altadena,”” South View Road, Crow-
borough, Sussex TN6 [HF, England.

Although, as mentioned earlier in this
column, some scientific use of wnateur
beacons has been made, they have been
targely for our own convenience in spotting
band openings. About a quarter of a century
ago, amateurs made guite a scientific name
for themselves by conducting a well-organized
study of 30-MHz propagation. We could en-
hance our reputation, and perhaps even our
credibility, at ITU conferences by doing the
same sort of thing using the beacons at 28.2
and 14.1 MHz. it would take a lot of time
and energy and the conviction that we don’t
already know everything there is to know
about HF propagation. Who's ready to tackle
that project? B

instructors from the USAAF ROM School in
Sioux Falls, SD. John Elwood, W7GAQ, 5716
N 34th Dr, Phoenix, AZ 85017.

i1 anvone who was a member of the US 106th
Infantry Div, WW IT. Jack Janicke, K2JFJ, [22
Bellevne Ave, Butler, NJ 07405,

[} anvone with information on how to obtain
Heathkit green and gray touch-up paints. Tony
Berg, WIOT, 7 Conant Dr, Stow, MA 01775,

] anvone with a manual for a Measurements
Corp Model 80 standard signal generator, Barry
Mewberger, WSKH, 9608 Paseo del Rey NE,
Albuguergue, NM 87111,
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All lettars will be considered caretully. We reserva the right to shorten letters salected in order to have more members' views reprasented  The publishers of QST
assume no responsibility for statements made herein by correspondents,

TIP-TOP MOUNTAINTOPPING

iJ John Lindholm’s article on VHF moun-
taintopping tMar 1986 (ST, page 49) was top
rvate! | would like to offer three humbie ad-
ditions to his outstanding mountaintopping
checklist.

First, under the “‘power source’ section,
include a fire extinguisher; many nation-
al/state parks will require vou to have one if
you plan to use a gasoline generator; why
make Smokey The Bear mad?

Second, in the *‘camping equipment’
eolumn, add a first-aid kit. Granted, moun-
taintopping is supposed to be a nice weekend’s
jaunt, but bumps and bruises can oceur,

Lastly, under *food,” consider freeze-
dried food. 1t only requires boiled water to
reconstitute; it’s quick and, believe it or not,
it’s good. Most important, it is very light-
weight and takes little room, plus the pouches
can be easily carried out. Remember: Ieave
the area better than you found it! Again, hats
off to John for a great article on mountain-
topping.— Thomas M. Webb, WASARM/TF,
FPO NY

CHASING AWARDS

i.] Operating awards are ail very popular, but
the big one at the top of the heap is DXCC.
It takes an *‘aggressive’” person, which is a
nice word for ““pushy,” to jump into a pileup
and fight the good fight. In a pileup, you are
no longer Ted, Harry or Joe. You are Rambo,
Clint Bastwood and Attila the Hun rolled into
one. What started out as a nice relaxing hob-
by has now become a white knuckle compul-
sion, I've noticed, if 20 is shut down, and a
Virgin [slands station calls CQ, the pack will
jump on him like they would on Uganda or
Lesotho, They have all worked the Virgin
Islands before, but he’s someone to chase for
the sake of the chase. All present awards, es-
pecially DXCC, start out inciusive and end
up exciusive.—Rudy Dietz, W3KKB, Kear-
neysville, West Virginia

CW ON SSB

{11 am getting more and more disgusted with
unorthodox practices by phone operators con-
cerning the use of “contact”” or “‘re-check.”’
This is totally unnecessary. It is far more ap-
propriate to use your call to gain attention.
The excuse that it is a better way to get recog-
nized is absurd., :

Another bad practice, the use of made-up
words, especially on two meters, such as
“destinated,” is revolting.—Jfoseph F.
Werden, WDSMJB, Conway, Michigan

KNIGHTS OF THE ROAD

iJ Those of you who may recall the days of
Citizen Band radios, and have traveied over
our turnpikes and expressways, can well recall
Channel 19 and the drivers of the 18 wheelers.

68 05T~

Many over the road drivers have become
Amateur Radio operators, holding every ciass
from Technician to Extra Class, and this in-
cludes quite a few female drivers.

To talk and meet with these drivers is to
be introduced to a new world. You would
anly have to furn your HF rig to 3.992.5 MHz
at 0000Z every night or listen in at 14.303
during the day and you would find the TDF
Net (Truck Drivers and Friends Net) in
progress. Truck Drivers, through their friends
at base stations, refay road conditions,
weather conditions, personal family messages,
soime good news, some bad. It is not unusual
tor talk to a TDFer on the East Coast one night
on 75 meters and the next night in the Mid-
west or Southeast.

More than one driver has perfected a
method of sending CW mobile without taking
his hands off the wheel. Yes, iy friends, your
fortitude and perseverance paid off.—Pau! D.
Langendorfer, NSCKV, Olmsted Falls, Ohio

IT SEEMS TO ME

[J T've always been quite happy with old time
radio and have no desire to buy a computer.
I guess this leaves me as a has been who en-
joys ragchewing, scrounging, fixing and, of
course, complaining about progress. { do be-
lieve that progress is inevitable, but like any-
thing else there is a price to be paid!

Seems to me that when it’s stmply *“buy it,
plug it in and talk™ a lot of the romance is
lost.—Frank Plankey, WIKDA, Hyannis,
Massachusetits

APRIL TECHNOLOGY

1 What a horrible, grave situation,
We've all been seduced,

Transduced and reduced

By an earthshaking manifestation.

Happy April 1.

—Bovd L. Nelson, KC3PP, Silver Spring,
Marviand

b1 I'read NS5D's article on Gravity Gradient
Modulation with great interest. 1 was glad to
hear of someone else who is engaged in this
type of research. it also probably explains the
mysterious signals | have been receiving. The
receiver as diagrammed in Q8T is for horizon-
tal polarization and mine is designed for ver-
tical polarization. I had not previously
realized that the polarization would be so0
critical. My receiver is similar to that shown
except 1 use one ball suspended by a spring
to allow it to oscillate up arid down. A photo-
spectrometer underneath the ball detects the
slight Doppler shifis in reflected Hght as the
ball oscillates. Unless polarization is stan-
dardized, a polarization converter will be re-
quired for each station.

1n my system, gravitons are collected in a
graviton collector, and a graviton gun acceler-
ates and aims the gravitons by meauns of a

variable mass deflection plates (VMDPs). The
gravitons are aimed at assorted size lead balls
contained in a vacuum chamber. When a bail
is bombarded by gravitons its relative mass
increases causing perturbations in the gravita-
tional field around it. The amount and length
of time of mass increase, and the sum and
difference perturbations (if more than one
ball is variated) determines the perturbation
“frequencies.” A system of filtering har-
monic perturbations has not been developed
at this point, so all harmonics are radiated.
Qur local club has conducted some experi-
ments with GGM Packet, but we have been
plagued with problems. Currently we are
searching for an alloy to use in place of the
lead balls as they quickly become deformed
under mass variation at packet speed.

I feel that expansion of this communica-
tion medium is inevitable, and I urge ARRL
to determine what controls need to be placed
on it and lobby the Government to take ac-
tion, If it is not controlled, I fear disastrous
consequences could result, Let’s not wait until
we lose a ham in 2 DX GGM pileup to take
action.—Rick Sims, N4NDO, Monroe, North
Carolina.

LOOMIS MAKES WAVES

[ 1 wish to call your attention to a statement
in a story on page 90 of February QST made
in regards to Hertz's experiments in elec-
tromagnetic waves,

The first ciectromagnetic waves {radio}
were signals transmitted and received by
equipment designed and built by Dr. Mahlon
Loomis between two mountain peaks, 18
tniles apart, in Loudoun County, Virginia, in
the years 1866 to 1873. [o 1858, he demon-
strated his ability to send and receive messages
to a group of Congressmen and eminent
scientists of the day. In 1872, he received a
patent for his transmitter and receiver.

This letter is not intended to degrade the
work of Dr. Hertz. 1 just want to set the
record straight.—John 8. Coe, KA4TGY,
Winchester, Virginia

PDRS ON 6

[J Thanks to the ARRL for filing comments
opposed to Don Stoner’s proposed PDRS and
takeover of 52-54 MHz. [ wouid like to go
on record as strongly opposing PDRS on 6,
and offer my sincere thanks to the ARRL for
vour comments to the FCC., Our six meter
band is no place for Stoner’s “‘high tech
citizen band packet service”~-if one is needed
at all. The spectrum adjacent to channel 2 is
not the place for any unlicensed radio service,
particularly taking into account the broad-
band design of present day television
receivers. We hams have been good neighbors
with broadcasting, and have been judicious-
ly using this spectrum well, —Richard 8. Penc,
NE2J, Laurel, Maryiand



In Training

Conducted By John Foss, W7KQW
Training Manager, ARRL

ON GIVING NOVICE EXAMINATIONS

Complete instructions for giving Novice
gxamipnations appear on page 79 of November
1985 QST Reprint copies are available from
vour League Headquarters for an SASE. They
cover everything necessary to give the examina-
tion legally and properly. Nevertheless, we have
been asked for additional suggestions, so here
are some.,

Yealing with the Jitters

Anyone about to sit for a Novice examination
probably will be anxious and a bit jumpy, too.
host (but not all} people do their best work on
examinations when they are alert but relaxed. To
you, the examiner, tension before a Novice ex-
amitation might seem rather ridiculous. After
all, the Novice test is so easy!

But be assured that it does not seem that way
to most candidates. This is a real hurdle to be
jumped, even though the pass rate is running
about 80 percent. Many candidates think they
might not be up to it. It’s scary—especially if
the candidate is middle-aged or older. {t’s been
a long, long time sinee such a candidate has been
examined for anything more difficult to obtain
than & driver’s license. Show compassion—aven
though time has dulled the pain you felt when
you faced your first ham examination.

Although teenagers and those younger might
not have the squirms the older candidates have,
they might be just as tense. The hurdle they are
about to leap quite probably is, in their own
minds, the most important thing they ever have
tried to do. Failure might be as big a blow to
their egos as it would be to the ego of one much
older. Few will fail, but those who do fail—even
though it's their own faull for not studying
enough at home—will be lost to ham radio
farever, unless vou handle the situation properly.

Dare | mention the old-fashioned word love?
Your loving words and actions can save the day.
Bven though vou don’t feel love toward the
candidates, treat them as though you care, The
results might surprise you as well as them, Suffice
it to say that your actions and attitudes deter-
mine far more than most people realize whether
a candidate passes. The more tense and nervous

the candidate Is, the mare theroughly this state-
mett applies.

Provide the Right Setting

Of course, you will score the examination
honestly. You will do no favor to the candidate
by passing one who really has fuiled, You simply
will Jose that candidate’s respect and sabotage
respect for Amateur Radio to boot. But if you
handle the matter properly, the candidate 15 almost
certain to pass the next time. Passing with integri-
ty is the result all of us want.

Unless you personally know the candidates,
vou must check identification carefully. The can-
didates should have been 1old to bring two forms
of identification, including cne with a picture.
Check them scrupulously. (A commuter in
Chicago rode the trains for a full vear recently
with an annoal commuter pass bearing the
picture of an authentically costumed eighteenth-
century Chinese mandarin, and no conductor
even raised an eyebrow!} Your caretul checking
will win respect for the Amateur Radio Service
from those taking the test. They will feel more
secure knowing that no impostors are present,

The very process of checking identity could
contribute to the tension, however. This is whete
the use of volunteer examiners is a real advan-
tage. & “*homey” examination room helps a lot,

A rogring fire in the fireplace and some easy

chairs or sofas can add to the relaxation motif.
Nevertheless, be sure your candidates are seai-
ed where you can watch them throughout the
examination. Other candidates might not notice
someone’s cheating and might be unwilling to
“*hlow the whistle”” if they did notice. An honest
examination is your responsibility; it's your
signature that will appear on the Form 610 when
it goes to the FCC!

Incidentally, it’s a good idea to collect the
completed 610s from the candidates when you
check their identification. Ask anv candidate
who does not have a Form 610 to fill one out
and sign it before the examination begins. For
this purpose, of course, you will have a supply
of the 610s available in the examination room,
The 610s are available from any FCC Field
Ogice, the FCC’s Gettysburg office or League
HQ.

Tips on Examining a Group

UInless you have an unusuvally large number
of candidates, you probably will want to scatter
them around the room to discourage them from
Ioeking at someone else’s paper. Another impor-
tant reason tor this is to spare a candidate the
pain of being pestered by another candidate
about one or morg questions on the examination,
As Robert Frost wrote, “Good fences make good
neighbors.”

You also should have on hand a stock of shar-
pened pencils, erasers and a supply of blank
seratch paper. Candidates should have been
asked to bring their own supplies, but not all will
have done so. They should be warned, however,
that they may not bring any notes of any kind
to the examination. Pass around a wastebasket
for them to throw away any paper they might
have with them—no guestions asked. Afl books,
notebooks and other unnecessary parapherna-
lia should be placed and kept on the floor or at
the front of the room during the examination.

Then distribute one or two sheets of scratch
paper to each candidate, Ask them to write their
names on each sheet of scratch paper. Be sure
to collect this scratch paper from each candidate
when the examination is over, Keep the seratch
sheets, along with the test papers, on file for at
least one vear.

If there is a time limit for the examination (you
may set one if room-rental expense, eie, make
it advisable), be sure to make it clear at the very
beginning of the examination session what time
you will collect all papers, whether or not the
candidates are finished. In such a case, be sure
an sccurate clock is visible to all candidates
throughout the examination. Most will complete
the Novice written Flement 2 examination in a
half hour or less; you should, however, aflow
tham at the very ieast one full hour on the writ-
ten exarnination (preferably mora time). 1t is un-
usual, though, for any candidate to take over an
hour on the Novice examination. (Candidates for
higher-leve] licenses often take two howrs or
mora. )

MNext installment, we’ll discuss the actual ad-
ministration of the code and written portions of
the Novice exain, ]

Strays

THE FIRST HUNDRED FEET

"1 Potential hams may be just next door——or
arcund the corner. Wisconsin Section Manager
Richard Regent, K9GDF, shares a lesson in
helpfulness.

One evening as my wife and 1 crossed a street
on our way to an Amateur Radio club meeting,
there ahead of us, rambling and searching on the
street corner, appeared a fellow questioning
passersby, “*Probably another beggar,” 1
thought, as we stepped up on the sidewalk. He
approached us and politely asked about an ad-
dress, A little thought revealed this was the club
address. “*Are you going to the radio club meet-
ing?” 1 asked, noting his paralyzed left arm.
““Yes,” he replied, his voice full of excitement
and relief. ““I heard about it on a local radio
program. My name is Frank.”” Frank, neat ap-

pearing and about 20 years old, stood on an un-
familiar styeet corner where a tagi-cab driver had
dropped him off. He had been asking for direc-
tions and trying to tind the radio-club building
for some time, yet only a hundred feet from the
entrance, Frank is blind.

We shared excitement as the three of us walked
toward Frank’s first radic-club meeting, The
meeting began, and visitors introduced them-
selves. Frank, sitting in a chair angled shightly
sideways, didn’t take a turn, but continued
smiling. Catalogs, books and magazines were
held up at the front of the room aad auctioned
or given away, Now for the program: 30 slides
fotfowed by two color videotapes, a great job.
I looked af Frank and worried about so many
visuals and his introduction to Amateur Radio.

After the meeting we headed toward the exit.
“‘What a variety Amateur Radio has to offer,”
Frank enthusiastically said. “*Communicating
through repeaters and satellites, learning Morse
code, building your own equipment! Each
amateur has his own call Jetiers, and they’re listed
in 4 book like a phone book.” As Frank
captivated me with his amazing insight into the

radio hobby, I felt the renewed joy I had when
first licensed. Frank Joved his first Amateur
Radio Club meeting, as anyorne could realize by
just listening to him. *Learn about electronics
and how to communicate,” he continued to
describe what he heard club members talk about.
“if I get my license, can | wear a name tag with
iy call on it, too?”” he asked, Swallowing hard,
I tried to gather some words. *“Let’s get you
registered for those radio license classes before
we leave tonight.”

‘Walking to my car, | guided Frank down the
now dark sidewalk where we had met only a Few
hours ago. **You’re better than a seeing-eye
dog,” my blind companion jested. “But i’m not
as smart as one of them dogs,” | quickly replied.
We talked about the taxi-cab ride that cost Frank
$10,30 and then stuck to the fun subject of
Amateur Radio. Soon Frank was safely home,
Driving away [ whispered to myself, “Frank
won’i have any problems getting his license. He
just needed a little help the first hundred test,””

We shouid always watch for new people trying
to join our ham radio groups and then help make
them feel welcome.
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Hilent Reps

Administered By Nancy A. O’Naiil

It is with deep regret that we record the passing of these amateurs:

NTBOS, John H, Hughes, Marion, MA

WIEF, Alston M, Wheelden, Rrewer, ME
KATECT, James 1. Robson, Sr.. Swampscott, MA
WILIVP, Jobn I, Fitzgerald, Belmont, MA

KIRK, Francis A, Kohout, East Falmouth, MA
WIYCP, William J, McMahon, East Hartford, CT
KZAHX, Ralph L. Lewis, Ellenton, FL

N2ARZ, Cienrge W. Chase, Lake Kattine, NY
WAZHCE, Howard Miller, Bricktown, NJ
*K2IHY, Cornell L. Morgan, Jr., Hempstead, NY
W2KAY, James Scairpon, Piscataway, NJ
WB2LAP, Peter L. Manzo, Lodi, NJ

NILK, Heinz Milark, New Hvde Park, NY
WAROPL, Stahley W, DeMerritt, Rochester, NY
W20V, Harry B. Wartson, Albuguerque, NM
WRB20YN, Anne L. Jones, Burnt Hills, NY
W2QU, Dudley F. Phelps, Fort Washingion, NY
N3IAH, Donaid F. Mulvey, Stroudsburg, PA
WAICPD, Frederic fames, Chester Springs, PA
WA3EUL, Richard E. Chesnev, Bowie, MD
WAIHRO, John P. Taylor, Thornton, PA
K3LEY, Vincent E. Mohan, Reading, PA
*W3IPZW, Richard A, Young, Fart Washington, MD
W3IQFI, Thomas I, Foley, Hatbora, PA

WITH, Alvin H. Rent, Washington, DC

WIVAT, William J. Braukus, New Philadelphia, PA
WD4ADD, Hubert B. Herring, Winter Park, FL
R4AEC, George L. Mclnnis, Sharpsburg, GA
WACRI, Clifton W. Pittelkau, Warrenton, YA
R4CT, Karl A, Duerk, Tampa, FL,

KACZW, Carlin (3, Bandy, Forl Lauderdale, F1.
WAFOE, J. Wesley Burnham, College Park, GA
KVd4l, William B, Sawyer, Spartanburg, 5C
K4JLG, Ernest P, Chace, Newington, CT
WHJIZA, George M. Christiana, Lumberton, NC
BA4LCT, Susan Cox, Casselberry, Fi.

WANID, Carl Wilcoxson, Greensburg, KY
WB4PYN, John T, Chidester, Cape Coral, FL
W4RU, E. Earl Pearsen, 5t. Augustine, FL
W14SGI, John L. Keating, Springhill, FL,
AAM4TT, lobn B. Hannon, Warner Rabins, GA
KA4VLE, Carl V. Backlund, Charlotte, NC
TK4WS, Joe Keagy Bair, Oak Ridge, TN

50 Years Ago

June 1936

[j The problem of broadcast interference is becoming
more acute with growing public interest in listening to
foreign programs on ““all-wave® receivers, Bven though
truth and justice may be on our side because of poor
receiver design, Editor Warner urges us to be pleasant
aid cooperanve with neighbars, eise public outcry may
force regulatory imposition of yuiet hours in severe
cases.

I] George CGirammer autlines the features of **baam
power”” tube design, specitically the new 6L6; high elec-
tron density at the plate effectively forms an electron-
ic barrier that acts as a suppressor grid—even rmore
efficientdy than that in a pentode. WDF illustrates
thess teatures with the design of a S0-watt amplifier-
modulator,

71 W2IDIY finds the new tube suitable for relatively
high output in 4 crystal oscillator circuit, gefting as
much as 35 watts to drive an amplifiar. He says leaving
the metal tube shell floating, rather than grounded,
seems to improve stability as well as pawer output,

1 Secking to reduce the number of (doubler) stages
in a typical rig for multiband coverage, W 1JPE decided
to try feeding out-of-phase energy to the suppressor
erid of a pentode wscillator. This modification of the
popular Tri-tet circuit provided medium-power output
on fowr bands with only three stages and a single
crystal.

I’} League Ldirectors at the antual Board meeting chose
veterans Eugene C. Woodrutt, WECMP, and George
V. Bailey, WI1KH, as president and vice-president,
respectively, to fill the deep void from the pussing of
Miessrs. Maxim and Stewart. Another action was to
approve plans for a Hg. memorial station with Mr.
Maxim’s old call stgn, WI1AW.

i.] Trapped miners as well as Florida and Mississippi
tarnadoes were the background for more heroic actions

70 5%

WB4ZBE, Kenneth H, Allfrey, Oneida, NY
K5AIM, Aubrey A, Woodall, Little Rock, AR
K5DA, Paul A, Ramey, Prentiss, M3

KB3DB, LeRoy Green, Sr., Tupelo, MS

R3DMD, fohn L. Cogper, Purvis, M5

K3EYC, B, Carl lones, Starkville, M3

WASFDO, Ray W. [ivans, Marmaduke, AK
WSMMD, Tom C. Wherry, Independence, MO
K3PPC, John A. Silva, Jr, Albuquerque, NM
WIPY LD, Leonard H. Gilbert, Urica, MS
W50QKA, Damel A. Apple, Carlsbad, NM
*WSQVE, Thomas 5. Boyd, Jr., Los Alamos, NM
KESUB, Clarence K. Lambert, Jr., Los Lumas, NM
WIVDE, Joseph F, Michael, Magnolia, TX
RCSXK, John M, Harris, Fort Smith, AR
W6AYL, William H. Yaeger, Hacienda Heights, CA
W6ESP, Raymond Goelitz, Ontario, CA

W6IPE, Theodore ““Ted”” R. Klages, Lrvine, CA
KoNS, Martin C, Cornell, Jr., Oceanside, CA
EOOWN, Sddwyn L. Monroe, Lafayette, CA
W6PCO, Mary Anne R. Shepherd, Del Mar, CA
WB6POP, Robert S, Kain, 5imi Valley, CA
WeQUE, Lon M, Hildebrand, Stockton, CA
W6TYEH, Harry . Hooten, Lincoln, CA
WTCEA, John D1, Herbert, Seattle, WA

NTHMI., Ruth E. White, Bellevue, WA

K7INV, Hugh T. Saffel, Jr., Sumner, WA
*WATQGR, Howard E. Short, Kearns, UT
WISKP, Donald H. Cooper, Mesa, AZ

KB7VY, Donald K. Reichling, Yuma, AZ
WITWBI, George B. Westenhoefer, Carson City, NV
WETWRH, Cletis Payne, Spokane, WA,

*WEATZI, Donald W. Brown, Morrice, Ml
WDSCQL, Roland Shafranek, Gasretsville, OH
WECSD, William E. Roberts, Toronto, OH
WBCVD, Roger (. Bermingham, Birmingham, M1
*KBEAJ, Robert D, Kleinhen, Fostaria, OH
WSBFZC, Walter W. Rogers, Cincinnati, OH
WBSIJK, Marvin E. Coilins, Redford, MI
KENHU, Kinley D, Tracy, Shaker Heights, OH
WENRI, Howard S, Heller, Shaker Heights, OH
WHETEH, Paul R. Deitrick, New Philadelphia, OH
KEVRM, Stanley H. Byquist, Yaughnsvitle, OH

by amateurs in providing emergency comuunications,
following epic performances during the Ohio River
floads, Kudos for the latter work poured into Ha, from
federal and mumnicipal authorities,

U1 TRBTOC (Three Band Trans-Ceeanic ontact) is
now & bit easier (o attain with 10 meters well
outperforming 80 as the third band,

{1 Unable ta rorare his Mims beam antenna mechani-
cally as originally described, W3EOW had a
hrainstorm—az fan motor mounted on the tower and
geared down for slow beam rotation electrically. This
cancept may have possibifities!

1 Automatic gain conirol is a highlv desirable receiver
feature—the r.f. gain is always high for weak-signal
reception, yet promptly reduced in the presence of
strong/local signals, W1DF shows us how this feature
can be added to vur own receivers.

25 Years Ago

June 1961

71 Correspondence to Hg. indicates that well over a
hundred amateurs have built W6TC's **HBR-18"
receiver design. Ex-4HP used one of the elaborate
Eddystone dials for his version, shown on the vover of
this issue.

{7 WBTRZ and WEPIL made a study of noise factors
affecting v.h.f. communication. In addition 1o receiver
and transmission-line noise, cosmic radiation is a major
factor in that portion of the spectrum. The authors
provide a table of times of day for each month of the
vear when this source of interference peaks from
different directipns.

WRZGT, Lillian Kelly, Ann Arbor, MI
WICLX, Mary Ellen Lung, Fremont, IN
KA9GREK, August I, “*Gus’* Palmisano, Elmwood
Park, IT.
WIK NN, Melvin Sykes, Pontiae, T,
KOKPC, Robert Rowings, Danville, iN
KA9LSD, Emanuel J. Neiditch, Berwyn, 1L
WOPD, Ravmond C. Anderson, Mason, W1
WRBISEL, Robert H, Gisseler, Chicago, 1L
*WBHBGY, Gilbert . Whitten, Fairfield, 1A
*KPBN, James S, Clagett, Littleton, CO
KAGCIN, Grover W, Taylor, Gilbert, MN
AJOD, William R. Laitinen, Mionetonka, MN
WDBELY, Robert Sandford, Kingman, AZ
WHEN, Bert R, Baumgardner, Gmaha, NE
WOGNI, Robert W. Merrill, Mesa, AZ
WEKPN, Arnold 1. Kish, Arvada, CO
E#MAL, Ralph T. Kontos, Minneapnlis, MN
KAGMBO, Carl A, Frahna, Minoeapolis, MN
KAGRGR, John N, Hanson, Lecorah, §4
WBETMI, Thomas L. Mulick, Qmaha, NE
VE3IAIU, Fred H. Bisset, Goderich, ON
VE3CXK, George 8, Pringle, Windsor, ON
VEIWK, Frank Kelly, London, ON
VETALX, Thomas D). Birrell. White Rock, BC
VETDUZ, Les N, Hawker, New ‘Westminster, BC
VETFOO, Rav Goulet, Victoria, BC
WSABY, T. Kenneth Montgomery, Michoacan,
Mexico
9Y4NP, Nick Percival, Yancouver, BC

*Life Member, ARRL

in order %o avoid untortunate errars in the Silent Keys column,
raports of Silent Keys are confirmed through acknowladgment

only to the family of the deceased. Thus, those who report
? Slleﬂlu Rey will not necassarily receive an acknowladgment
rormt HQ.

Note: All Silent Key reparts sent to HQ mus? include the nama,
address and call sign of the reporter as well as the name,
address and call of the Silent Key in order 1o be listed in the
column. Please allow sevaral manths tor the listing to %g’eyar
in QST 5%

i1 This vear*s Board meeting was held tn Anabeim,
California, the second time in histary the sessions con-
vened on the West Coast (San Francisco in 1939). A
major action was furthering the work of the Housing
Committee in choosing a new location for an expanding
Headquarters aperation.

"] Four §11As in parallel produce the inaximum legal
power in K6SNO’s cammpact linear—lass B, of course,
and grounded-grid.

"1 Now to the workshop. WIICP takes the newcomer
by the hand through basic construction techniques, with
tips on what toals to get, how to lay out a chassis and
good wiring practices. And even the ald-timer will find
a hint or two in WoRET’s extensive dissertation un-
raveling the infinite variety in size, shape znd type of
fastening devices—screws and nuts, that is.

L} A quarter-wavelength of coax cable makes a good
weatherproof transfarmer for matching a coax line to
an end-fed antenna. W2JITJ uses it 10 feed a half-wave
beer-can vertical on 20 meters.

171 When the C'oast Guard's training bark Fagle heads
for a towr of European ports this month, W1CGA /MM
on board will add to the extensive use of ham radio
as a recreational activity in the *‘semper paraius”
sarvice,

{1 K9ARA’s Tow.pass filter designed for &-meter oper-
ation not only suppresses harmonic TV but alse
eliminates spurious signals from & nearby Channel 2
transmitter.

I.) The ¥V H.F. Sweepstakes looks more like its lower-
frequency counterpart every vear. More than 1500 logs
were submitted, and QSO total records stnashed by a
number of participants.

L1 The Federal Communications Commission is get-
ting tough on flagrant amateur rules violations. License
suspensions are being ordered in cases of running power
well aver the legal limit, and for the use of obhseene or
indecent [anguage,

) 25 Years Ago noted the (perennial) complaint in
1936 that ham radio was getting much too complicared
technically, The Editor added parenthetically, ‘*MNo
doubt the amateur of 1986 will loak back on 1961 as
the days when the technical side of ham radio was reaily
easy to master!”— W IR =L i



Amateur Satellite Communications

Conducted B
Yern "Rip’' Riportalla, WA2LQS
.0 Box 177, Warwick, NY 10990

Introducing Japanese Amateur Satellite Number One

(JAS-1)

In nature, a sign of a healthy, prosperous
species is offen proliferation. 1t’s troe in
Amateur Radio satellites as well. The fatest to
appear on the scene is JAS-1. The specifica-
tions below were provided by Tak Okamoto,
N6MBM/JE2PKI, and Harold Price, NK6K.

JAS-1 is 4 yoini effort of many organiza-
tions. Besides JARL (Japan Amateur Radio
l.eague) and NASDA (Japanese national space
agency), the Nippon Electric Company (NEC)
built “‘system”” units (space frame, power sup-
piy etey. JAMSAT (Japan AMSAT) designed
and built the **mission®” units (transponders,
telemetry/command and housekeeping
microcomputer) and ground-support systems,

JAS-1 Mission Objectives:

# Provide reliable worldwide
Radio communications.

» Enable radio amateurs to study tracking
and command techniques.

* Offer an in-space ““proving ground’’ for
radio amateur developed and built trans-
ponders and subsystems.

* Provide NASDA an opportunity to carry
out 2 “‘mulitipayload’’ launch using their new
**H-1"? launcher. {(NASDA has never engaged
in a multipayload launch, thus the JAS-1
project will offer NASDA an excellent oppor-
tunity by providing them with an active pay-
load having its own telemetry-beacon and
transponder for ranging.)

Form and General Dimensions: The
spacecraft is a 26-facet polyhedrop, which
measures 400 mm 400 mm X 470 mm
(15753 in x 15.75 in » 8.5 in) and weighs
50 kg (110.2 1bs).

Launch and Orbir: JAS-1 will be launched
into a circular low-¢arth orbit, which will be
non-sun synchronous and non-polar.

Launch vchicle: H-1 2-stage rocket

Launch number: Test Flight |

Launch site: Tanegashima Island, Japan

Launch date: August 1986

Estimated inclination: 50 degrees

Estimated altitude: 1500 km

Estimated period: 120 minutes

Estimated window per pass: 20 minutes/

pass

Estimated passes per day: 8 passes/day

Designed Life: BEstimated lifetime is three
years,

Special Features of JAS-1: IAS-1 will carry
two separate Mode J (2-meter uplink, 70-cm
downlink) transponders. One is a linear frans-
ponder, and the other is a digital ‘*store-and-
forward” transponder mainly for non-real-time
communication between stations located in
different time zones. The digital transponder
will provide “‘error-free® information exchange.

Transponders:

a) The linear transponder: Mode JA

The passband is 100 kHz wide, The trans-
ponder has an output of 1-W PEP. Ground
stations will need an uplink power of 100-W

EIRP. The sidebands are reversed, ie, the up-
link is LSB and the downlink is USB. There

Amateur

is a 100-mW CW beacon switchable to PSK
when needed.

Uplink passband: 145.50 MHz-146.00 MHz.

Downlink passband: 435,80 MHz-435.90
MHz.

Beacon frequency: 435.795 MHz.

TFranslate frequency: 581.80 MHz.

b) The digital transponder: Mode 1D.

There are four [45-MHz-band input chan-
nels using Manchester-coded FM for the uplink.
Ground stations will need 100-W EIRP. There
is one downlink channel in the 435-MHz band
using PSK; the output is 1-W RMS.

Channels are:

Uplink channel I: 145.850 MHz.

Uplink channel 2: [45.870 MHz.

Uplink channel 3; 145.890 MHz.

Uplink channel 4: (45,910 MHz.

Downlink chanpel: 435.910 MHz.

The data format is HDLC. The protocol
is AX.25 Level Z Version 2, The data trans-
fer rate is 1200 bit/s for both uplink and
downlink.

JAS-1 will be a store-and-forward system
but not a real-time digipeater. Digipeating is
ineffective in low orbit.

JAS-1 has four uplink channels for one
downlink channei. This is attributable to the
differences in channel efficiency hetween up-
link and downlink. Ap uplink channe! will be
shared by several ground users. Since the
ground users won't hear each other, the up-
links will be subject to packet collisions. This
“Pure ALOHA’ system has maximum chan-
nel throughput of 18.4%. But the JAS-I
downlink will be {00% efficient since only
JAS-I transmits there. To balance capacity
and add redundancy. four uplink channeis are
used. The combined uplink efficiency will

then be 4 x 18.4% or 73.6%. The remain-
ing downlink time will be used for general
messages and telemetry data.

Digital Hardware: The microprocessor is
a MIL-STD-883B screened NSC-800, [t con-
trols the digital transponder and is the iIHU
{Integrated Housekeeping Unit). 'The memory
is 1.5 megabyte (Mbyte). Forty-eight 256-kbyte
NMOS DRAM; are used. A hardware-based
error-detection/correction circuit is in-
corporated to protect the entire 1.5 Mbyte and
provide a 1-Mbyte error-free memory area.
The system program occupies some 32 kbytes.
The rest will be used for message storage.

The memory unit is physically divided into
four identical 256-kbyte memory cards, any
one of which can be assigned as the system
area, Up to three cards can be turned off, This
degign provides system redundancy and
allows command stations to control power
consumption without a total loss of service..

JAS-1 has five hardware HDLC con-
trollers: Four of them are for the uplink chan-
nels and one is tfor the downlink channel.

Power System. Twenty-five of JAS-1’5 26
faces dre vovered with a total of 979 solar cells
and will initially generate 8.5 W, IAS-1 em-
ploys 11 NiCd battery cells with a capacity
of 6 Ah. These supply an average 14 V to the
JAS-1 main power bus, The 14 V is converted
and regulated to + 10V, +3 Vand —5 V.

Antenna System: JAS-1 has three antennas.

2-m receive antenna: slant Yi-wave
monopole; isotropic; -4 dBi gain 70-cm
transmission antenna.

Mode-IA: slant turnstile LHCP + 7 axis
+ 3 dBi gain.

Mode-JD: slant turnstile RHCP - Z axis
+3 dBi gain.

Attitude Conirol; Forced shaking using the
earth’s geomagnetic field. JAS-1 has two
1 TAm? permanent magnets in its Z axis.

Telemetry: The analog system telemetry has
12 analog channels and 33 system status flags.
The telemetry is sent on the 100-mW beacon
on 435,795 MHz in CW, ywitchable to PSK.

The digital system telemetry has 29 analog
channels and 33 system status flags. This
software-driven telemetry can be sent in any
format and can include short text messages.
This telemetry can be sent on either the Mode
JD downlink channel (435.910 MHz) or the
Mode JA CW beacon (435.795 MH2).

Command: A simple three-channel
telecommand system is used for global con-
trol functions. An additional 37 channels are
available, mainly tor controlling the digital
transponder, On-board command from the
NSC-800 is also available.

Ground Stations:

Mode-JA: A station with a 10-W 2-m S5B
transmitter and a 10-dBi beam for uplink will

(continued on page 73}
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Coming Conventions

OREGON STATE CONVENTION
June 6-8, Seaside

The Ciregon Tualatin Valley ARC and the North Coast
Repeater Assoctation are sponsoring the 1986 ARRL
Crregon State/Sea-Pac Ham Convention at the Seaside
Gregon Convention Center from 3 PM-8 PM Fri, 8
AM-4:30 PM Sat and 9 AM-2 PM Sun. Preregistra-
tion is $5 per single (37 at the door); $2 for teens with
a parent; children 12 and under are free, Seminars in-
clude antennas, I»Xpedition, packet, computers, and
much more. Several women’s prugrams are offered,
‘The banguet speaker will be Col Gordon Fullerton of
NASA, VE testing, a repeater owner/operaior fornm
and other programs will be seen, Talk-in on 32 and
144.85/5.45. For added information or registration,
write to Doc MeClendon, WIGWC, PO Box 920,
Seaside, OR 97132,

WEST VIRGINIA STATE CONVENTION
July 5-6, Weston

The 28th Annual West Virginia State ARRL Conven-
tion will be held at the Jackson's Mill 4-H Camp near
Weston, This weekend convention features nei meet-
ing, DX torum, ARES/RACES meetings, technical

July 56

West Virginia Stale, Weston

July 11-13 .

Texas State, San Antonio

July 19-20

Southesstern Division, Atlanta, Georgin

August 1-3

West Guif Diviston, Oklahoma City, Oklahoma
Augast 9-10

Delta Division, Shreveport, Louistana

forum, MARS meetings, amateur gear auction, flea
market, and much more. This vear, FOC exams will
be offered to the extent that the VE program allows.
For information on registration and fndging, write to;
WYV State Amateur Radio Councif, 103 Cleveiand Ave,
Nitro, WV 25143, For camping information, write to:
Chuck McClain, KBUQY, Rte 4, Box 161, Grafton,
WY 2354, FCC examination requests, write tg: R. E,

August 10

Rocky Mountain Division, Denver, Lulurado
Auguest 23-24

Ruanoke Wivision, Virginia Beach, Virginia

ARRL NATIONAL CONVENTIONS

September 5-7, 1986—San Diego, Califoruia
July 10-12, 1987—Aftlanta, Georgis
August 19-21, 1938 —Portland, Oregon

Robinson, KUBC, Rte 2, Box 302, Fairmont, WV
26534, Send a completed 610 form, SASE, copy of
license and a check for $4.25 made payable to ARRL-
VEC. Exam requests must be received by June 7, 1986.
Enclose an SASE when requesting & blank Form 610,
For general information about the convention, contact
general chairman Albert H, Hix, WSAH, 860 Alta Rd,
Charleston, WV 23314 or call 304-344-1215. 1%

Hamfest Calendar

Administered By Barnice Dunn, KATKXQ
Convention Frogram Manager

[Attention: The deadline for receipt of itams tor this
column is the 5th of the second menth pracading publi-
cation date, Hamfest inlormation is accurate as of our
deadline; cantact sponsor for possible late changes. For
those who send in items for Hamlest Calendar and
Coming Gonventions: Postal regulations prohibit mention
in QST of pnzes of any kind and games of chance such
as bingo.]

Alberta (Milk River)—Jnol 18-20: The 52 Waterton-
Clacier International Hamfest will be held at H. Q.
Waterton Homestead Campground, just north of
Waterton Mational Park entrance on Hwy 6. Activi-
ties include a bunny bunt, technical sessions, entertain-
ment, swap tables. For wmore nformation and
prevegistration, write to PO Box 148, Milk River, AB
TOK 1M, Canada.

Alberta (Red Deerl—Jun 20-22: Central Alberta Radio
{ eague Picnic will be held at the Benalto Fairgrounds.
Registration fee $15, includes iamily camping, activi-
ties and Sunday breakfast. Sat night beef barbeque $5.
Talk-in on 146,52 or 147.00. For information, contact
(. larence, VESBHR, ¥ Odstone Creen, Red Deer, AR
T4N 511, Canada..

British Columbia ¢Maple Ridge)—Jjul 12-13: The Maple
Ridge ARC is sponsoring their hamfest at St Patricks
Center, 22589 121 Ave. Hams 36, nonhams §3, under
12 free. Two hams in family 39. Activities includes
vommercial displays, flea market, food, and women’s
and children’s programs. Close to shopping and recre-
ation center, Camper space, no hookups, Talk-in on
20/80, 34/94. For more info, contact Bob Haughton,
VETBZH, Box 292, Maple Ridge, BC V¥ 7G2, or
phone §04-467-4915.

Manitoba (Peace Gardens)—Jjul ¥1-13: Keep this date
in mind tor your holiday travel, This particular ham-
fest is getting bigger and better every vear with many
types of entertainment and flea market. Nominations
tor “Ham of the Year” must be postmarked before
Jun 30 and sent 0 Dave Snydal, VE4XN, 25 Queens
far, Brandon, MB RTB 1Gl. Also contact Dave for any
worTespondence. See you theret

Colorade (Loveland)—Jjun 7-8: ‘The Northern
Colorado ARC is sponsoring their Superfest VIIT at the
Larimer Couaty Fairgrounds 9 AM-4 PM, Admission
£3, Activities include ARRL meeting, YE testing, code-
speed contest, best installation for zn RV unit, packet

TARAL Hamfest

T2 O5T=

seminar, bulletin-board mesting, computer clubs,
women’s  activities, flea market and commescial
vendoss. Services inciude snack bar, night security, RY
camping with limited facilities. Talk-in on 146_23/85
and 147.195/795, For more information and reserva-
tions, contact Clifford Baker, 2623 $20d Ave, Greeley,
C0 80634, ur call 303-330-3548.

Connecticut (Newington)—Jun 3: The Newington ARL
will hold its third annnal flea market 9 AM-2 PM at
the Newington High School, Willard Ave, Rte 173, All
types of new and used ham gear as weil as computer
equipment will be featured. Admission §2 at the door;
tables $10 indoors, $5 for tailgaters (weather permit-
ting). Guided tours of ARRL HQ and Amateur Radio
enams will he offered. Talk-in an 32 and on
144,85/145,45 and 223.24/224.84. For exam informa-
tion or table reservations, contact Les Andrew,
KAIRRP, 23 Grove St, West Hartford, CT 06110, or
call 203-523-0453. Enclose SASE for reply or confir-
mation.

Georgig (Rossville)—Jun 7: The Fourth Annual North
Georgia Hamfest will be held at the Lakeview Fort
Oiglethorpe High School. There will be farems, dealers,
flea market and VE exams. Donation %1 at the door.
Dealers tables $10, flea market inside $6, tailgate $2
per space. (o toward north on [-75, take exit 140 at
mile marker 350, turn west on St Rte 2. We are located
just 4 miles from Chattanooga. Doors open 8 AM, For
mare information or reservations, contact John Ross
ARC, PO Box 853, Rossville, GA 30741, or call Murel
Winans, KA4LMG, 404-867-7739.

Idaho {Twin Falls}-~Jdun 14-15: The [daho Society of
Radio Amateurs is sponsoring their Swap Meet at the
Moose Lodge, 835 Falls Ave from 10 AM-5 PM Sat
and 8 AM-12 PM Sun. Free registration at the door.
Swap tables dowastairs. Talk-in on 16/76, Food avail-
able with Sat lunch and Sun breakfast. Two shopping
centers in vicinity; muotels and restaurants nearby, RV
parking available. Packet radio demonstration. ARRL.,
MARS and ARES. Women’s activities also available,
Far more info, vontact the ldaho Society of Radio
Amateurs, Magic Valley Chapter, PO Box 294, Twin
Falls, 1T} 83303,

fldaho (Rathdrum)—JSun f4: The Kootenai ARS will
sponsor “*‘Hamfest 86™ at the Kootenai County Fair-
grounds in Cogue 12" Alene 8 AM-<4 PM. Admission and
swap tables are free. Setup at 7:30 AM, Plenty of free
parking, and RVs welcome, Food avzilable and exams
will be given. Talk-in on 38/98, For tickets or more in-
formation, contact Jim Monppe, NTESL, W 2453
Hidden Valley Rd, Rathdrum, 1D 83838, or call
208-687-0136,

Hinois (Granite City)—Jfun ¥: The Egyptian Radio
Chrb will hold their $7th annual Hamifest at the Egyp-
tian Kadio Club clubhouse &8 AM-3 PM. Flea-market
spaces available on a (irst-come basis, with first space
free {approx 10 fiy. Additional spaces $5. Food and
refreshments available. Free parking and shaded rest
area also available. Tickets: 31 in advance, $2 each or
3 for 35 at the door, Talk-in on 16/76 or 52, Direc-
riong: 1270 (o JL Rie 3 South, Twrn right at Chain of
Rocks Rd and then follow the signs. For more infor-
mation or advance tickets, please send an SASE to
Egyptian Radio Club, PO Box 562, Granite City, 1L
62040,

tndisna (Crown Point}—Jun 15: The Lake County
ARC will sponsor its 1d4th annual Father’s Day Ham-
{est at the Lake County Hairgrounds Industrial Build-
ing, located just instde the cast gate. Free parking.
Tables available upon request. Cieneral admission $3,
with no advance sales. Setup a1 6 AM. Hours § AM-
2 PM. MARS, ARRL, ARES information. Refresh-
tnents, including home baked goodies. Overnight ac-
commodations are close by, Talk-in on 84/24 or 52.
For further information, write to Bill DeGeer, WOTY,
3601 Tyler St, Gary, [N 46408, or call 219-2887-5413
evenings.

Tindiana (Muncie)—Jun 8: MAARC is sponsoring
their hamiest al the Memorial Building Faicgrounds
from § AM-3 PM. Advance tickets $2; $3 at the door.
For more information, contact Larry Vrooman,
WRBYDFD, 3513 N Linden, Muncie, IN 47302, or call
317-282-7698,

Kentucky (Lonsville)—Jfune 11-14: The Antique Radio
Club of America will hold a convention to which all
interested people are invited, The Club has about 1000
membets who collect and restore antique wireless and
radio equipment and who study and record the history
of early radio. During this year’s convention there will
be speakers, tours of radm collections and tours of the
Louisville area. As usual, there will be a program for
women. Major events will be a massive flea market,
where the collectors will be looking to buy or sell setg,
parts, tubes and associated literature. There will also
be a large auction of similar equipment. The cecrea-
tional and vacation opportunities in the Louisville area
provide endless choices for those family members
whaose interests do not include old radics. For more
information, write to ARCA, 31 Stecplechase Rd,
Devon, PA 19333, or call 215-688-2976,

Louisianz {(New Orleans)—Jun 21-22: The Jefferson
ARC will hold their annual hamfest at the Rummet
Catholic High School in Metalrie (6 blocks southwest
of [-10 and Causeway intersection). Free admission. VE




exams Saf, starting at $ AM. Preregstration preferred,
Send Form 610 and a check for $4 payable to Jefter-
son ARC/VEC, PO Box 73665, Metairie, LA 70033,
Limited number of walk-ins available, CGeneral inguiries
with an SASE to AMACOM-&6 at the above address,
Phone inquiries to Bill Bushnell, WASMIM,
S04-887-5022. Swap tables, torums and new-equiptnent
dealers, Open-air seafood dinner at the hamfest Sat
night, Aduits $10; childeen $5.

Maryland (Frederick)—Jun 15: The Frederick ARC wilt
hold its 9th anaual hamfest at the Frederick Fair-
grounds B AM-4 PM, Admission $3; tailgaters 32 extra,
YLs and children free, Clates open for exhibitors 8 PM
lun 14, with overnight security provided. (Overnight
parking welcomed, Exhibitor tables: $10 for first one;
$5 each after. For additional information, write to Jim
Kasunic, KAILPC, 9419 Highlander Ct, Walkersville,
MED 21793,

tMichigan (Chelsen)—Jun 1: The Chelsea Communi-
cations Club is sponsoring their 9th annual Swap ‘n
Shop at the Chelsea Fairgrounds § AM-2 PM. Taik-in
on 147,255, Tuble space §8/8 ft; trunk sale $2/space.
Campgrounds in area; plenty of parking with special
handicapped parking. Gates open 5 AM for sellers. Do-
nation: $2.50 in advance, $3 at the door. ¥Ls, XYLs
and kids under 12 free. Women’s tables weicome.
Breakfast and lunch available in service center, For
more information, write to William Altenberndt, 3132
Timberline, Jackson, MI 49201, or call 517-764-5T85,

Michigan (Grand Rapids)—Jun 28: The Independent
Repeater Assn is sponsoring the Arnual IRA Hamfest
3 AM-4 PM in the ddth St Armory. Admission $3.50.
Free tables. Take US 131 south from Grand Rapids to
44th St, then west on ddth St 1 mile. Talk-in on
765/165. For further information and table reserva-
tions, call or write to Abe, WEHVG, IRA, 562 92nd
St, Byron Center, MY 49315, tel 616-45335-3915,
tMichigan (Monroe}—Jun 8: 'The Maonree County
Radio Communications Assn is sponsoring their ham-
fest at the Monroe County Community College, Ad-
misston: $2.50 in advance, $3 at the door. For more
information, write to Leroy Keck, KASLAR, 4773
Bluebush Rd, Monroe, M1 48161, tel 313-242.0627.
Michigan (Petoskey)—Jul 12: The Straits Area ARC
is sponsoring their Swap and Shop 9 AM-2 PM at the
fairgrounds. Talk-in on 52 and 07/67. Free RV park-
ing Fri night (for self-contained RVs) and ¢camping at
Mugnus Park or Petoskey State Park avaitable. Lunch
served 11 AM-1 PM; refreshments alsp available. Da-
nation $2.50 at the door. Tables 8 t/%3. Splits allowed.
For further information, call 616-347-8693,
Montana (Wolf Point)—Jun 14: The Praivic Radio
Club wilt host the aunual Eastern Montana Father’s

Day Picnic at the Frontler School, 3 miles zast of Wolf
Point on Hwy {3, Tulk-in on 26/86. Electric hookups
available. For more info, contact WBYQDN, Box 249,
Wolf Paint, MT 59201, tel 4U6-695-2322,

Nebraska (Chadron}—Jun I: The Pine Ridge ARC will
hold its hamfest at Camp Norwesca, 10 miles south of
Chadron. Coffee and soft drinks furidshed, Please
bring a vovered dish and your own table service. Ac-
tivities include games. For more information, write to
Jim McCafferty, KAYIY, RR. Whitney, NE 69337,

New Hampshire (Manchester)—Jun 21: Fly in to New
Hampshire's second largest Amateur Radio/electron-
jc flea market, to be held at the Manchester Municipal
Airport, sponsored by the New Hampshire FM Assn.
Rain date is Sunm, Jun 22. Starting time 9 AM,
Admission $1 per person, sellers $5. Sellers should bring
own lable, or tailgate. Commercial displays welcome,
Talk-in on 52. For further information or preregistra-
tion, call Doug Aiken, KIWPM, 603-622-0831, or write
to Pete Henriksen, WAIRCE, 123 Woodlawn Cir,
Portsmouth, NH 0380), 603-431-5432.

New Jersey (Dunellen)—Jun 21: The Raritan Valley

Radio Clib will hold its 15th annual hamfest at Coluem-
bia Park starting & AM. Sellers apats: $3 for one space
or $10 for muitiple spaces; no tables supplied. Look-
ers pay §3 donation; spouse and children free. Plenty
of food and drinks available, Talk-in on 025/625 and
52, Advance tickets may be purchased from any club
member. Further information may be obtained from
any club member or by calling Dave, KA2ZTSM, at
201-763-4849 or Bill, NZAZX, at 201-4467-7242 (8 AM-
5 PM).

New York (Cortland)—Jun 1{4: The Skyline ARC is
spansoring the SARC 4th Annual Hamfest and Flea
Market. Location is between Syracuse and Bingham-
ton off Interstate 81 at exit 2. Follow signs to the Cost-
land County Fairgrounds. Hours are 8 AM-5 PM.
Admission $3: under 12 frea. tnside display tables $35
each {we furnish the tables). Dealers welcome; over-
night camping (no hookups), acres of free parking.
Food available, Electric power at the indoor flea area,
Qutside flea-market selling space $1 per ¢ar. Talk-in
on 145,49, 147.03, 444.000 and 52. For table reserva-
tions, send check payable (o Skyline ARC, c/0 Billy
E, Williams, 14 8 West 8t, RD 5, Cartland, NY 13045,
or call Bud Jackson, 607-749-37646 (days: or
607-753-3994 (eve). in case of rain, some outdoor flea-
market space will be available under pole barn,

tNew York (Blossvalel-Jun 1: The Rome Radio
Club, Ing is sponsoring Ham Family Days at Becks
Grove, § miles outside of Rome, Opens 9 AM. Dinner
at 5 PM. Activities inclode QRP contest, {lea market,
tech talks, ARES and RACES, and women's and chil-

dren’s programs. Coffee, lunch and beverages availa-
ble. Talk-in on 28/88 and 34/94. For information and
reservations, contact Rome Radio Club, Box 721,
Rome, NY 1344G, or call William Eftland,
315-853-5700.

1Pennsylvania (Meadville)—Jul 5: The Firecracker
Hamtest sponsored by the Crawtord ARS will be held
at the Meadville Recreation Center, just off Rte 27E.
Activities include electronics, radios and computers. All
indoars; no rainout, One Qlympic- and two child-size
deluxe swimming pools with lockers and showers and
other sporis available in Center, Free indoor tlea-
market space; bring own table, Dealers: free indoor
space and table(s) available by preregistration. Reserve
early! Admission: $2 adults; children free. Swimming
for small extra charge, Talk-in 144.53/145.13. For in-
formation, write to CARS HAMFEST-86, PO Box
653, Meadville, PA 16335, or call Ben Ferer, KFiF,
814-724-2432.

TPennsylvania (Wrightstown)—Jun 8: The Warminster
ARC is sponsoring their 12th Annual Hamfest at the
Middletown Grange Fairgrounds, Penns Park Rd.
Gates open T AM (vendors at 6 AM), Donation $3 per
person: women and children free. Spaces at $5 each,
tndoors and cutdoors. Activities include hamfest, com-
puterfest and ARRL table. Refreshments available.
Talk-in on 6909 and 52, Tables and power available
along with valimited outdoor and cailgate spaces,
About 80 indaor spaces, too. For more information,
write ta Chuck Dunn, 1414 Bradlev La, Warminster,
PA 18974, tel 215-674-8567.

Washinglon (Wenatchee)—J$un 14-15: The Apple City
RC is sponsoring their hamifest at the Rocky Reach
Dam (7 wiles north of Wenatchee on Hwy 97).
Registration fee: amateurs $5; others $1; under 12 free.
Banauet dinner 57 per person. Free camp and trailer
space with power available at the park after 2 PM Fri.
Talk-in on 07/67 or 145,49, Events include equipment
displays, swap shop, ARRL VE license tests, visitors
center information booth, fish-viewing room, little
theater, tilms on request, arts and ¢raits, and snack bar,
Banquet Sat 6:30 PM at the Masonic Temple. For
motzl/dinner reservations, contact any Wenatchee
harm, or weite to ACRC, 1002 N Surry Rd, Wenatchee,
WA 98801,

[Note: Sponsors of large gatherings should chock
with Laague HQ for an advisory on possible date ton-
flicts before eomracting for meseiing space. Dates
may be recarded at ARRL HQ for up 10 two years
in advance.] gEE ")

QSL Corner

{continued from page 57)

Alaska: all calls*—Alaska QSL Bureau,
4304 Garfield St, Anchorage, AK 99503,

Guam: AH2, KH2, WH2 and KG6 calls—
MARC, Box 445, Agana, GU 96910,

SWIL.—Mike Witkowski, WDX9IFT,
4206 Nebel St, Stevens Point, Wi 54481,

CRRL DX QSL BUREAU SYSTEM

€SI, Cards for Canada (VE, VO and VY) may
be sent to CRRL Central Incoming (5L Bureau,
Box 51, St John, NB E2L 3X1. Or, QSL cards
may be sent to the individual CRRL Incoming
QSE bureaus.

VE1*-.1,. J. Fader, VEIFQ, PO Box 663,
Halifax, NS B3J 2T3.

VE2—A. (. Daemen, VE21}, 296( Douglas
Ave, Montreal, PQ H3R 2E3.

VE3—The Ontario Trilliums, PO Box 157,
Downsview, ON M3M 3A3.

VE4*—Larry R. Lazar, VE43L., 30 Bathgate
Bay, Winnipeg, MB R3T OL2.

VE5—B, J, Madsen, VESFX, 739 Washing-
ton Dr, Weyburn, SK. S4H 254,

VE6*—N. F. Waltho, VEGVW, Ceneral
Deliverv, 9714-94th 5, Morinville, AB T0G 1P0.

VE7*—Burnaby ARC, Box 803553, South
Burnaby, BC V5H 3X9,

VE8*-—Rolf Ziemann, VESRZ, 2888 Lanky
Ct, Yellowknife, NT X1A 20G4.

V01, VO2—Roland Peddle, VOIBD,
PO Box 6, 5t. John's, NF AI1C 5HS.

VY1—QSL Bureau, W. L. Champagne,
VYI1AU, PO Box 4597, Whitehorse, YT Y1A
2R8,

*These bureaus sell envelppes or postage credits. Send

an SASE io the buresu for further information.  [BS¥%]

Amateur Satellites

{continued from page 71)

suffice, A 70-cmn receiver (with low NF) with
a 15-dBi beam for downlink should be
adequate.

Mode-JD: 1n addition to the Mode-JA
setup, FM mode will be required for the 2-m
fransmitter,

Since JAS-1 uses the standard AX.25 pro-
tacoi and 1200-bit/s data rate, ground sta-
tions will be able to use a TAPR-style TNC,
a 2-m FM transmitter and a 70-cm recejver
without modification,

The JAS-1 modem and a special interface
board will be made available, [Additional in-

formation and a schematic diagram of the
JAS-1 modem circuit appear in the 5th Com-
puter Networking Conference publication (see
“Outline of Satellite JAS-1"" by Fujio
Yamashita, JSIUKR). See page 140, this issue,
far ordering information. Ed.] It will contain
the Manchester modulator and an audio
PSK demodulator, allowing connection to the
“modem disconnect’’ connector of a TAPR-
style TNC. The modem also connects to the
audio input and PTT of the 2-m FM trans-
mitter and to the audio output and frequen-
¢y controf (option) of a 70-cm SSB receiver.
Although JAS-1 will be available to individual
access, the general amateur community will
benefit from ““JAS-1 gateways.”” Messages
relayed through gateways can be sent world-
wide and will be as easy as sending messages
to distant stations via a WORL.I HF gateway.

Watch for word on the fauach of JAS-1 this
August on AMSAT nets and on ARRL
bulletins from WI1AW.!?

[This column will not appear in July and August, but
will return in September,—Ed.]

Notes

A list of active AMSAT nets is available from the
authar for a business-sized SASE.

Znformation about getting started on OSCAR, the
AMSAT Software Exchange and AMSAT member-
ship can be obtained for & business-sized SASE
1o the authnr,

*Help in getting on OSCAR may be as close as
your nearest AMSAT Area Coordinator. For his
name and location, call Jack Somers, WASVGS,
at 800-421-6621. B
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Affiliated Clubs

Conducted By Leo D, Kiuger, WB2TRN
Club Program Manager, ARRL

in Action

MORE GREAT IDEAS FROM KBYUM

Details on Stanley W. Henson’s booklet, 14
Ideas for More Radio Club Fun, were given
in the December 1985 column. Here's the
Sfourteenth idea, from the Contests and Ac-
fivities section,

Summertime .¢can be a slow time for
Amateur Radio with most of us getting out-
side to enjoy the warm weather and to work
on our antennas. {n July and August, our club
replaces its regular meetings with a family pic-
nic and a hamburger fry, both held in a local
park, To add a little fun to the lazy days of
summer, an Cutrageous Antenna Exhibition
was proposed to go along with the picnics.

The Outrageous Antenna Exhibition uses
chib members’ 2-meter hand-held trans-
ceivers, When club members go to the
summer get-togethers in the park, have them
bring along the mast outrageous contraption
they can build to serve as an antenna for a
2-meter hand-held rig. Anything goes as long
as it actually works as an antenna and is
portable enough to carry around while
making a demonstration QSO via the
repeater, Some possible designs might
include: a fat vertical dipole made by stacking
two empty chainber pots or perhaps a hi-gain
dish made from an umbrella and some alu-
minum foil (see the maovie ET for design de-
tails). Let vour imagination run wild, brush
up on your antenna tuning skills and get
together your contribution to vour club’s
summertime activities,

New Special Service Clubs

Bocoming a Special Service Club (S8C) is
riot for every Amateur Radio group. It takes
commitment, planning ard, mostly, a member-
ship that sets the highest standards for itself.
A number of your fellow clubs have recently
undertaken the commiiment and become
S§8Cs. Here's a rundown of each of these
spacial groups, their city, state and number of
members:

Canton ARG, Canton, OH (157}
Jessamine Amateur Wirgless Society, inc.,

Nicholasville, KY (24)

Mankato Area Hadio Club, North Mankato,

MN (37}

Miracie Strip ARC, Inc., Panama City Beach,

FL (20)

&t Chartes ARC, St. Charles, MO (56)
Sandusky Valley ARG, Fremant, OH (40)
Santa Fe ARC, Santa Fe. NM {69)

Renewing Special Service Clubs

Atter completing a year of Special Service,
58Cs go through a review process with their
respective Afiitiaied Ciub Coordinators
(ACCs). With successful pragrams behind
them, they plan their next 12 months of
activities, Recently renewing SSCs are
prasented here, each club nams tollowed by
the city, state and number of members:
Crystal Radio Ciub, Valley Cottage, NY (29)
Fortsmouth ARG, Portsmouth, VA (58)

At their annual dinner meeting in January, the
Pymatuning ARC (Greenville. Pennsylvania)
honored Larry Smith, W3LNA (right). Club
President Darryl Pinney, KA3CQS, presentad
Larry with a plague for being an ARRL membar
for 50 years. Larry, who has been active in
Amateur Radio since 1931, spoka on the changes
he has seen in Amateur Radio over the years.

The Rocky Point (New York) Schools ARG
recently became ARRL affillatad. ARRL Prasident
Emeritus Harry Dannais is shown here prasenting
the ARRL Charter of Affillation to Andrew Atkin,
KAZITS, the club president. The club meats every
Thursday from 2:15 10 3:15 PM, and the

members would be glad to work you on the air.
(N2FCZ photo} R

Volunteer Examiner information

from the ARAL/VEC, 225 Main 51, Newingtan, CT 06111

Locating A Test Session: Sassions are advertised publicly wia Jocal Amateur Radio club s and reg
A printous of sessions in any state and some ovarseas locations Is available from ARRL HQ for an SASE. Wa list
ARRLIVEC sassions plus thosa of other VECs who inform us of their tasting schedules,

Registering to Take an ARRL-Coordinated Test: A complated FCC Form 619 application and a check or money
order for the test fee, payable to the “ARRL/VEG,” should b san! to the local VE Team whera you intend to be
tostod. “Walkin" candidatas may be allowed at someq sessions, but registenng in advance helps. If you write i A
VE Team, send an SASE lo caver postage and handling.

Test Fee: For ARRL-coardinated sessions held during calondar 1986, the lest fee is $4.25, pavable to
“ARRLVEC." A check or money order is preferred.

What to Bring fo tha Session:  Bring the original plus & phatocapy af your current FGC-ssued Amataur Radio
licanse, and the eriginal plus & copy of any temporary upgrade certificale lssued by a VE Team less than 1 year
prior to_the test date. [Duplicates of fost licenses are avaiable through the FCG's Gettysbury office.} Also bring two
forms of positive identification finctuding a phote 1D, If passible; and at teast two pencils and a pen. Seratch paper
and answer sheets are provided.

Calculators: Nonprogrammable and “scientific™ calculators are welceme. Pocket cimputers that store words am
not allowed. Programmable calculators will be allowed only at the discreflon of the VE Teams; be prepared to
demansirate that the memories have been cloared,

Exam Fermat: Written element exams are four-choice multiple-answar tests, A scors of 74% or more i required to
pass & written efement exam. Most VECs assemble tesis based on the ARRL-issusd multipls-cheica question paol.
Code test transmissions are played from an audio tape prepared by the ARRLVED with massage contents similar in
format io an Amateur Radic QSO. The code test is “'til-in-the-blank” style and may he passed by answering at least
7 out of 10 comprehension Questions correctly or by copying on paper at least one continuous minute of perfect
capy from the code test transmission. The ARRL/VEC doas not require a code sending test, based on the FCC's

recommendation. Code iests may be copied ot typawriters. But priar arrangament with the VE Team is required sa
thet Gther candidates are not disturbad.

‘Which Question Pocl(s) to Use: FCC revises the four wntien element question paols on @ staggered basis, with
one of the four peols revised every three months, The 1986 scheduling catendar that the ARRL/VEC wall be using
for putting inte use the question pools ravised by FOU is as follows:

ARRLVEC Tasts  ARRLNVEG Tests

Cuestion Pool Revised by FCC Wit Changa Good Thraugh
Elemant 2 (Novice} Jut 1985 Jan 1, 1986 Uec 31, 1988
Element 3 (TochiGar  Oct 1985 Ap? 1, 19BG Mar 31, 1987
Element 4A (Advanced) Jan 1986 Jut 1, 1988 Jun 30, 1987
Element 4B (Extra} Apr 1986 Qct 1, 1986 Sap 30, 1987

ARRL/VEC Retest Policy: A candidate who {ails a writler slement and who has exhausted all code test possibilities
at & session may not be retested dunng that same session. If a convention or hamfast test session schedules mult-
ple sittings, a failed candidate may request that the VE Team retest him or her at a subsequent sitting. Fstestmg 13
allowed # the VE Tearn has & diffarent lest version avaiiable and the VE Team determines that it has the fime and
rasouTcas available to accommedate the ratest. A candidale for retest 1s required i pay another test fee, and may
be required to complete a frash application Form 810 at the Team’s request,

Speclal Tests: Candidates who tequire special assistance, materials or eupment becausa of physical disability
must attach to the zpplication & signed and dated physician's sfatament certifying the nature of the disabilty, plus &
ltter explaining what special assistance, malerials angfor equipment must be used o conduct the sxamination,
(Bee Section 57.26[g] of the FCC Aules.} Be sure to nutdy the VE Team well In advence so that special ar-
rangamernts can be made. if Braille or 1ape-tecorded wiitten tasts or speclal-pitch coda tapes are neederd, contact
the ARRLVEC at |2ast one month in advance to ensure materials will be available, Further questions about testing
parsons withdisabilities should be addressed o the ARRL Frogram lor the Disabled at HO.

How 1o Recome an ARRL-Accredited Volunteer Examiner: Qualifiad Advanced or Exira Glass licensess {see Sac-
1iGh 97.31 of the FCC Rules) are invited to natfity the ARRLIVEG of their interest n becoming an accreditad VE.
Send us your name, call sign, license class and full mailing address

Registering an Upcoming Test Seasion with the ARRL/VEC: Complete & Test Session Registration Form and
submit 1t to tha ARAUVEC oftics at Jeast 30 days in advanca of your session, We need fowr woeks or more advanca
notice of & 565800 16 $67v@ you in the mast cost-eMactive and accurate way.
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Public Service

Conducted By Michzel RB. Ritay, KXiB
Public Service Manager, ARRL

March Roars; Northern Kentucky Responds

March 10, 1986, started out as a typical
Monday—negotlatmg rush-hour traffic and
wondering how much paperwork would find
its way to my in-box during the day. 1
remembey hearing 2 local radio announcer
mentioning the possibility of high winds and
property damage later that day. That weather
forecast could not have been more accurate,
At about 4:15 PM, | remember walking down
the hall of our !1th-floor high-rise office
huilding in downtown Cincinnati, and from
my vantage point, [ could see extremely dark
clouds starting to roll in, making their way
across the (Yhio River, just & mile away.
Covington, Kentucky and other areas of
northern Kentucky were about to meet the full
destructive winds of a tornado!

After leaving the ‘office at the end of my
workday, 1 turned on my acto radio 1o pass
the time while the slowly moving traffic
crossed the bridges spanning the Ohio River
between Cincinnati and Covington. Only then
did I hear the startling news—-severe high
winds (later to be called tornadoes by com-
munity afficials} had caused heavy property
damage throughout the greater Cincinnati
ared. | reached for my 2-meter hand-held
radio on the seat, dialed up the Northern
Kentucky Amateur Radio Club’s (NKARC)
VHF repeater, hit the on switch and heard
NAGNL operating as net control under
emergency-net conditions, Also, KI4LA and
MN4GNL were coordinating when and where
amateurs could best be put to use. For the
next hour | heard several members of the
NKARC reporting to locations throughout
northern Kentucky to assist police, fire and
city officials with emergency communica-
tions. A command post was already on the
air at the mayor’s office in Covington, This
communications nk was invaluable, as many
Welfare messages were later relayed via
Amateur Radio from this office to various
law-enforcement officials throughout the
communnity.

All through the night, hams from NKARC
as well as other amateurs from the greater
Cincinnati area provided communications
assistance to several disaster-related agencies.
Most of the amateurs were assigned to
provide communications for the police who
were guarding against looting, as well as local
building inspectors and the fire marshall who
were ensuring that unsafe buildings were
deciared condemned and kept unoccupied.
Kentucky Governor Martha Lane Collins was
helicoptered from Frankfort and assessed the
damage with an Amateur Radio operator as
a member of her entourage. N4AGNL
“*shadowed'” the governor while keeping the
command post advised of her whereabouts
for security purposes. As the evening
progressed, Emergency Coordinator
WD4PBF and his assistants set up shop in
ather affected areas throughout the Boone,
kenton and Campbell tri-county ared. These
amateurs provided backup communications
with the ¢entrai command post set up at the
Covington City Building, among other tasks.

Tornadoes had struck the cities of
Covington, Newport and Viila Hills,
Kentucky, The Greater Cincinnati Alrport

Volunteers assist in the cleanup operations following the tornadoes.

Propetty damage wasn't limited to buildings. This airplane’s landing gsar collapsed during the high
winds at the Greater Gincinnati Airport. (photos courtesy Boone County, Kantucky, Recorder, incj

located in Boone County also suffered
damage; the windows were completely blown
out of their 130-foot-tall control tower, and
a locat aviation company had two hangars
and several aircraft destroyed by the whirl-
winds. The community of Villa Hills had
several houses damaged, and a local radio sia-
tion lost one of its three towers—it was bent
completely in half at the 100-foot level.

Tuesday night was not as hectic as Monday,
but the hams kept working. WA4WNF spent
several hours at a time as net controf through-
out the day. Several amateurs took part in this
emergency, which proved again that Amateur
Radio is a valuable national resource capable
of providing emergency communications in
a time of need, The following amateurs
provided assistance during this emergency:
NAGNL, WD4PBF, WA4AWNF, KA4RKS,
WDAMZYV, K141.A, WDACEX, WA4YVW,
WA40OWM, KB4AUF, K4BLC, KB4ANA,
WB4ZMK, Kl4QG, KJ4EY, WMAT,
KASMOE, KASMRG, WSITO, NSFBE AND
WDSJAM (I apologize if anyone was
inadvertently missed}.

The amateurs who took part in this

emergency received several letters of thanks
from Covington Mayor Thomas Beehan and
Boone County Judge Executive Bruce
Ferguson, as well as complimentary oo
ments in the local press. Amateurs from the
NKARC provided the backbone of cormmuni-
¢ations in the northern Kentucky area. This
was only possible because of the club’s his-
tory of participating in various mock drills
held throughout the arca. it was through these
planned predisaster exercises that the club and
its potential benefits to the Lommunity were
known by various city and county personnel.
Without advance planning this job would
have been more difficult, The moral: If you
are in a ciub and do not have an emergency
communications plan, get one started today!
it takes months of work to build up the trusi
of various officials, but it is well worth it
when the times comes. All the amateurs in this
area now walk with a greater sense of pride
realizing that they assisted in making their
community a better place in which to live, Be
prepared; it could happen to voul—Jjohn
Thernes. WMAT, Assistant Director, Greai
Lakes Division
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SPOTLIGHT ON SERVICE ...
Toledo’s Winterfest 1986

The value of Amateur Radio was proved over
the weekend of February 7, 8 and 9, 1986, during
‘Foledo, Ohio®s first Winterfest Weekend. More
than 850 people actively took part in 33
different activities. These activities varied from
golf and softball in the snow o ice scuipting.
Events were held throughout the metropolitan
area, and radio amateurs plaved an important
part in coordinating hot-air bailoon events, cross-
country-skiing demonsirations, classes and races
as well as the Triathlon.

The Lucas County Amateur Radioc Emergency
Service was first contacted to provide Amateur
Radio communications for Winterfest. Most of
the members of the Lucas County ARES are
drawn from the three radio clubs in the Toledo
area. Volunteers came from the rosters of the
Toledo Radio Amateurs Club, Inc, Greater
Toledo Amateur Radio Association, Inc, Toledo
Mobile Radio Association, Ing, Lucas County
ARES, Inc, and unafiiliated hams from the
metro-1Toledo area.

Amateur Radio communications at the hot-
air ballooning events wers coordinated by Steve
Warren, WASRLT. Ballooning is very dependent
upon the weather, and in order to fly, wind
velocity must be less than & to 10 miles per hour.
{nitial plans were to fly out of Ottawa Park in
the center of Toledo since winter-wind directions
usually would have tavored that spot. The Lucas
County ARES van was parked there late Friday
dfternoon to provide an on-site communications
center for all ballooning events.

©n Saturday at 7 AM, however, the prevailing
wind blew all of those plans aut over Lake Erie,
and the balloonists decided that landing on the
ice was not their idea of a good time. An alter-
nate launch site was chosen. By 8 AM, WASRLT
had his tirst jaunch team assembled at the
substitute site at the parking lot of the Masonic
Auditorium in Southwest Toledo. Steve and the
Balloonmeister orchestrated the faunches from
atop a 6U-foot bucket truck. His assistants on
this launch were Steve lackson, WDEQCN,
Charlie Oman, WDSDYX, Steve Schwah,
WARMIP, Jeff Raetzke, KASSNG, Dave Lavec,
NSBOY, Mike Weaver, KG8H and Joe McBride,
K.CBPS. As a bonus, Jim Fean, NRDST and
Dave Prueter, KENIW, two ballooning hams,
also assisted. This was the easiest and most
spectacular launch, All the balloons were
bunched in one rectangular area. The average
hot-air balloon is about 80 feet high and 60 feet
wide, That's taller than a4 six-story building! And
they came in a raimbow uf colors and designs.
1t was a breathtaking sight!

Mone of the hams knew in advance that there
would be a fot of noise at the launch site. Hot-
air balloons are first cold inflated using gasoline-
powered fans. When the balloons are aboui two-
thirds inflated, the pilots ignite their propane
burners. The burner shoots an i8-foot flame irtto
the balloon, and those burners and tans are loud.
In addition, there was a public-address an-
nouncer describing what was happening. Lt was
aimost impossible to hear the hand-held radios.
But the faunch went off without a problem.
Afterwards, WABRLT aptly described the
ballooning events as ““The Cireat Mystery
Project: We don’t know what time it will
happen, if it will happen or where it will
happen.”

Due to continuing wind conditions, the second
launch on Saturday was supposed to take place
from the Middlegrounds in downtown Toledo.
Evervone was so sure of the location that the
L.ucas County ARES van was moved downtown,
Then the wind shifted to the north, thereby
blowing out over the iake. With the ldst-minute
wind shift, the officials decided to launch out
of Secor Metropark, located about 15 miles west
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The Balloonmeister directs the [aunch fram atop the bucket truck with communications assistance trom
Steve Warren, WABRLT. Radlo amateurs helpad ensure a safe, quick launch from the Masonic Audito-
rium at Toledo's Wintertest "A6. (Jo Taylor photo)

of the Middlegrounds. Event officials just
assumed that hams would be there when they
were needed.

WASBRLT's second launch team delivered.
Participants included Larry Ross, WDEPKI,
Mike Gormiey, WARVEC, WDSQCN,
KABSNG, WABMIP and a father and son duo,
Rob, NBGSK and Phil Dale, N8GSL. The team
didn’t just function as launch assistants. They
proved their worth as traffic directors, launch
ditectors, and pushers of stuck cars and trucks,

With 10,000 spectators, Winterfest and Metro-
park officials were overwhelmed. People were
everywhere. Cars were in ditches, and helicop-
ters. hovering at low altitudes, blew snow. The
snow made it difficult for balloon-team vehicles,
and even emergency trucks and vans were spin-
ning their wheels. Balloons were launched from
a meadowland studded with trees and split by
a park road. Radio amateurs were hard pressed
io keep up with the launch directors as they zig-
2apged on-the-run across snow-covered fields,
in all the ¢haos and crowd, 50 balloons were
gately launched in 172 minutes. Special com-
mendation belongs to Charlie Verdon,
KABPWP, who drove the 33-foot ARES van out
10 the park which was no small feat,

Sunday morning was Triathfon time. Most
people don’t usually think of a triathlon as a
winter sport. During the Winterfest, it includes
a 5-kilometer (km) skating race, a 3-km run and
a 3-km cross-country skiing race. Here’s where
Mary Verdon, KASTLM, shone. Although
Winterfest planners assured Mary that only two
operators would be needed, Mary recruited extra
operators. Her team consisted of Carl Fry,
WRZOL, Pattl Smith, KASBGVZ, Don Smith,
WDSDYN, WDBDYX and KASPWP. Dallas
{Tex} Crider, NSFPH, coordinated communica-
tions for the cross-country skiing events that were
held in addition to the Triathlon. His events were
held on Saturday and Sunday at the Secor Metro-
park. The team included Paul Davenport,
WBSTTQ, Kermit Whitmell, KABBNQ, Chuck
Stammen, N8FVQ, Nick Dilorenzo, WBIYEN
and WASVEC. On Sunday, more than 100 cross-
country skiers raced for 10 km without a hitch,
thanks to Tex and his crew.

‘Fhe wind and weather continued to play havoc
on balloon events on Sunday. Both scheduled

morning and afternoon launches were cancelled.
Radio amateurs continued to assist throughout
the day. Bruce McLaughlin, WEFU, Creg
(entry, N8FZH, Ed Sieler, W8UXU, and Don
Sollman, WBRIJU, were also involved in the
ham-radio effort., Winterfest 1986 provided
Amateur Radio another opportunity to respond
to a variety of situations while practicing
communications under changing conditions.
-~Robert F. Solfon, Sr, WDBLKI, PI4, Lucas
County, Qhio

IN SERVICE ...

{1 Palo Alto, CA—Feb 14-18. Heavy rains this
week created potential flooding conditions.
Radio amateurs were assigned to report rising
creek levels and to maintain communication be-
tween the local Red Cross chapter headguarters
and evacuation shelters and the city’s emergency-
operations center. Twenty-threc vadio amateurs
volunteered their services during two emergen-
¢y periods on Feb I4 and Feb 17-18. W6ASH
repeater carried the emergency net.—James
Lomasney, WAGNIL, EC, Palo Alio

[ Garrard Clounty, KY—Feb 21. A natural-gas
ling exploded in the early morning hours,
destroying two houses, severely injuring six per-
sons and leaving 400 homes without fuel and
electricity. State Highwav 32 was also blocked.

The Kentucky State Disaster and Emergency
Service requested Amateur Radio assistance from
DEC KBAFDD, who in turn notified ECs of the
cight-county 14th District. KA4ADF and
KBAFYE, assisted by KALADF and WB4MAY,
set up a VHF station at the disaster site and
maintained contact with KB4FDD, who was
operating from the Emergency QOperation Center
in nearby Lancaster. WB4AMAYV also relayed
details on the Morning Kentucky Traffic Net.

The 14th District ARES Net was in emergen-
¢y session during the morning hours while 20
radio amateurs passed priority, welfare and in-
formal messages over the lessamine Amateur
Wireless Society repeater (WB4CWF) in
MNicholasville. The ARES net secured at 1 PM
after the situation was declared under control,
—Arion Click, WBR4MAVY, EC Jessamine
County



Field Organization Reports
March 1986

ARRL Section Emergency
Coordinator Reports

Thirty-eight SEC raports were received, dEl’iOtll:l? a
total ARES membership of 19,207, Sections reportin
were: AB, AZ, BC, CO, EMA, ENY, EPA, GA, IA, D,
KS, LAX, MD, MI, MN, NFL, NLI, NNJ, NTX, NV, OH,
OK, ONT, ORG, PAC, 5CV, 8D, 5D, 8FL, 84V, 8K,
SNJ, VA, Wi, WMA, WNY, WPA, WV,

Transcontinental Corps

ce

Successiyl % Syc-  Function  Total

Area Functions  cessful Traffic Tratfic
Cycle Two

TCC Eastern 114 a1.9 606 1243
TCC Central 83 a8.0 324 7B
TCC Pacific 115 a7 534 974
Summary M2 at.2 1464 2953
Cycle Four

TCC Emstarn* 222 £89.5 T0h 139%
TGS Ceantral 58 93.6 415 842
TCC Paeific 119 99.0 659 1248
Summary 398 94,0 1779 3485

*TGC Eastarn oparates both cyclas thres and four.

TCC Certificates issued: (’?chls 3) W1CE WAIFCD K1GRP
KN1K KA1T W2AET AAJAT NAGH] VEIFAS VESGSQ. (Cycle
4) WIEFW KIEIR W1ISO KNIK WIQYY KAIT KWiU
WAZFJS W2FR W2GKZ W2RQ N3COY WBIGZU W3PQ
KT WAACCK NAGH] N4KB WB4PNY WALIQ K4ZK WEPMJ
AFBY NBXX VERAWE VE3FAS.

TCC Roster

N1EHH WICE N1DMU WIEFW KIEIC K1EIR WATECD
KIGRP WTISO KN1K KT1Q WIQYY KAIT WiTN KW1U
WZRAET WAJEL) W2ER W2GKZ KB2ZHM N2IC W2RR N2XJ
W2YGW NSCOY KKIF WB2GZU W3PQ KOQ3T KB3UD
ARSAT WALCCK NAEXQ WDAFTK NAGHI WAIL K4ST
WALJITE N4KB WB4PNY WB4UHGC W4LIQ KAWJR K4ZK
NSAMK NSBB NSBT WBSCIC W5CTZ NSDFQO NSDT WEGHP
KSGM AJSK WEKLY KDSKQ KSOAF KDSRG WBESRX NDST
NSTC WHETFB WHTNT KETL KS5Y. KBEW KVhX WB5sYDD
KUSD KeLL KaUYK WEEOT WFaQ WTEP KBYFE WTGHT
KR7L KATMUL KYOVK KF7R WTTGU W7VSE WBBQ
KABCPS WEBPMJ AFBV N8XX WBBYDZ WIFC KWaJ W50V
WwaJu) WRILIYL NJBB ADID KADEPY KoEZ KJBG WoHI
NAA KEoU WARCY| VEIJAWE VEIFAS VEIGSO VESCHK

National Traffic System

% % Hep
MNat Sess  Tic Avg Rate Rep (o Ares
Cycle Two
Area Nets
EAN H 951 3450 710 848
CAN 3 843 2719 570 1000
PAN* 62 602 1003 &02 a4
Region Nets
1AN B2 T8l 1827 470 986 1000
28N 56 293 520 352 698.4 1000
3RN 31 1040 500  99.0 100.0
47N 62 a49 1400 494 75.0 100.0
ANS 62 781 1260 466 910 100.0
ANG 53 158 374 30 1000 3%
ANTY 62 ed47 8480 361 8186 952
BRN 3+ ams 8.30 93.0 1000
9RN 100.0
ECN
TEN 62 480 770 400 80.0 1000
TWN 80 180 00 264 1000 935
TCC
TCC Eastern 114 1395
TCC Central 83 738
TCC Pacific 115 974
Cycle Three
Area Net
EAN 3 342 1140 892 462
Region Nets
1RN 31 122 394 280 930 100.0
28N 29 200 690 543 903 B39
JBRN 27 27 100 144 753 1000
4BN 93.5
8N 100.0
ECN 160.0
Cycle Four
Area Nets
EAN 31 1387 4474 1368 9B4

CAN 3 1023 3300 1060 1000

PAN 3 BST 2770 855 584
Region Nets

1AN 58 44 890 470 545 100.0°
ZAN 80 . 296 490 406 BSO 968
3RN 80 2056 342 6929 961 967
4RAN 62 792 1277 470 100.0 1000
ANS& 62 778 1174 556 B4.2 1000
BN6 62 520 A40 730 100.0 1000
AN7 80 345 560 666 908 100.0
8AN 51 343 602 462 H.O 68
9RN 62 602 282 571 943 100.0
TEN &2 386 620 476 841 100.0
ECGN 61 200 328 .58 760 100.0
TWN 62 283 472 334 883 1000
TCC Eastern 222 1385

TCC Central 58 842
TGC Pagific 119 1248

*PAN pperates balh cycles one and two,
TCC functions not counted as net sessions.

ARRL Section Tratfic Managers rapcnlnﬂ: AB, AL, AR, AZ, DE,
EMA, EFA, GA, 1A, IN, K8, KY, LAX, MD, ME, ML, MN, MO,
NG, ND, NFL, NH, NLI NNJ. NTX, OH, O, ONT, OR, A, 58,
a'% BFL, SJ“\'{I._SNJ. STX, T, UT, VA, WA, WIN, WMA, WNY,

] >

Public Service Honor Roll

This listing Is available to amateurs whose public-setvice per-
formance during tha month indicated qualifies tar 0 of more
totat points in the fallowing nine catagories (as reported to their
SM). Pleass note maximum paints for each catecg'_llary: Q)]
Checking into CW nets, T point sagh, max J0; {2) Checking
into phane/RTTY nets. 1 point each, max 30; (3) NCS CW nats,
3 paints each, max 12; (4} NCS phone/RTTY nets, 3 points
sach, max 12; (6) Perferming assigned NTS liaison, 3 points
each, max 12; (6} Delivering a formal message to a third party,
1 point each, no max; (7} Handling an emergency message,
§ paints each, nd max; (B) Serving as Emargency Cocrdinator
ar net manager far the entire month, 5 points max; {8} Pas-
ticipating In a public-service evant, 5 points, no max,

his listing is available to Nowices and Technicians who
achieve a total of 40 points ar sore. Stations that qualify for
the Puhlic Service Honor Rall 12 wansecutive months, or
18 months out of a 24-month period, will be awarded a special
PSHR cartificate from HQ.

213 W2PKY WAIFGD WBIMD
K5EXP WEB2VUK KC2TE 88
171 110 KATGWE KARODO
NBEFB KAATLC 96 KaJUM
153 KABVOZ WBRAVW  KFaJ
KR1A WayYcy N BS
150 kB2 Wheeku  Woskew
A
WBSSRX KT1Q N1DMU Wﬁ%ﬁw
143 WRTWOW WBSJGW N3EGF
W7LRB 100 g5 Koy
142 WAAPFK WASZUD  WHOWNJ
N4BGH NaKFU WIGHT WBRNL
138 WALJDH Kazvl a4
WEPW 108 KABGPS KE4U
WEJUS KDECL KB4OGR
137 OfA
KaYOK 107 A
136 JgiT WB1CBP ‘»TE’?J ‘
KANLK t:\.(']i;mxz AAAHT
131 VE4IX KsUYK WIRWG
KASCL KESY NDON
127 ﬁJBB%IRFB WACKS WARTFC
KAYFFQ NN2H 43 WD4ANYL
124 we2tiva KCavK 82
WEB2EAG o4 A KBAOLT
122 WF4X WALHLUE
KAZDOQA KA4YEA,
WAADKT 103 AES KABSLD
WX4H KAVIK g2 WB4HRR
121 WBSDOB g WEKK
WB20WO WDBLDY WAAEID KATKTH
119 102 WB2IDS3 KaJDi
WFE0 KTsY NIBDL 81
WA2FJS KAZMY. AJSK KARXK
WA2JB0 KABTNTIT  Wa7rE
118 101 91 NBAEH
KABEPY NOGDE WB2RBA 80
17 WIAPA 90 WF4Y
VE4ASE NEAWH KABKPY WOHBL
WaPIM Wézsgoc VESDPO 79
K1Y AGS ERT K2YAL
WBTHIH KAJST WBVOM KASSET -
115 {gg’;ﬁ? KauQy
WB1GMQ KAZMYJ 69 VE4RQ
114 KATON Neake NOGLS
KB AF WDBGUF NEGJO
113 WACCK m?ff,%
: WABQCA
KKAF WBOTED  WazsPl g
5("‘\1 ON 99 88 NBHYM
TVSE W4ANK WATAH N1GVE
112 WOBOLO  WB2MCO  KMYV
K4ZK NIEMD 87 VESWM
WZMTA 48 WAIYNZ ~ AGEZ
WICRE N7BHL N4PL KQ3T
N4EXQ KAQARP WE4RUJ 76
KOTME WATVID AF WIFRAC
11 97 WEB4WII KoZBS
WAZEAT NEAMK WOBPAF KVEX

KN1K WEBBKWC  K4SWN
WaINH KDBRD KE7R WASMNR
ﬁ?ﬁ. 70 65 QQ:J%L
WDBBOX KAZN KAPCK
KABICHS WaYMB [I4MQ 59
ND2§ NEAHA RABTIKT
WABUNX WAEBDHE 55
WRSPEZ WDBKEW .
KB4HIPN 69 WOBKE NPEVEIT
AAGMP VEREDD 55
KG2D W4FMZ 64  vouT
WILNE wW2z0J W3DHKX A
WD4ALY KCBUZ %:'\__’gs A
- N
. wasgyw A7
wggggz %’34&; KABHJK WAZMGVIT
KBERM KA4EZ| KASHHE KASRNY/T
N1BGW HB48ZA WaGJ 43
WOERHU K6YD KAGRII KAZCQXIT
NTBGW KBTPA NT4S t
3 WAJRNP HSSY{{‘ KATRFDIT
WBATZR pi 7l o o
Eﬂ?\\rm’z KazZEM K3NNI KE2MHHT
KADR N4JRE WB4DBO
NK&H NN4I VE3IGSQ
K571 WasYDD KZ3E
71 \,K'\thlﬂ_\éM ::;BEK
WaYVe 1
WDEBZ() 66 KALRSC
FZW WALEYU B0
KIQVK NZFQP Walio
NigA VE2FMQ  KAdGUS

Brass Pounders League

The BPL Is apen to all amateurs in the United States, Cana-
da and 1S possessions who rapor to their SM a message
total of 500 or a sum of ariginations and delivery paints of 1

or more for any calendar month. All massages must be han-
dled on amatelr frequencies within 48 hours of raceipt in the
standard ARRL form,

Gaif Org Rovd  Sant  Divd  Yotel
wacuL 842 g07 1572 B1 3402
NeBQP a2 lone w781 2181
WD4IX0 605 56 215 56 1322
W3VR 227 419 96 39 1281
WADHMJZ 3 758 30 47 1233
WegYPY ¢ 589 53 448 1190
Wa4dJDH ¢ 557 496 3 1058
N4PL 15 az7 441 33 858
KT1G 4 488 477 9 958
WD4KBW 43z 23 487 4 928
9JUJ 4 451 448 7908
WANVL 403 10 403 O 815
K4EUK 28 326 35 17 808
U ] 427 16 792
NAGHI| 42 ass 335 31 748
KaUYK 118 343 am 5 765
N4GHI 42 238 A35 3t 748
WX4H G 368 333 12 713
N4EXCH 23 334 308 44 Mt
WIPEX 1 237 434 15 BB7
WF4X 16 348 241 20 BYS
KASCPS 11 290 33 36 a7
KARXK 0 azt 14 any 642
WALQXT " 221 300 = 618
KATMUL 0 282 305 5 Hep
WA4PFK 10 321 p43 13 587
N1BGW 0 303 269 14 588
N1DMU 2 o 513 0 585
KASFEZ e —_ «—  BBY
NBGCC 4 300 M5 46 566
KARCZW 3 245 26 250 5h2
WaINH 21 229 243 19 524
CCERLY) 85 11 255 O 521
WBDWNJ 0 245 270 11 521
W3BO 5 222 273 5 5ba
BPL for 100 or more originations pius deliveries:
KAJAN 142
137
WB2UvE 132
WoFIR 10
KABTXK 1o
KK1A 104

Independent Netg

heck-
Net Neme Sess Ife Ins
Amaiteur Radio Telegraph Society 54 314 28
Contral Gulf Coast Humcane Met 31 189 3561
Clearing House Net k1) 418 426
Early Bird Net 31 899 403
Empire Slow Speerd Net 91 72 473
Golden Bear Amateur. Radio Net 31 228 2047
IMRA 28 1033 1788
Midwest RTTY Net a0 & ese
Migsion Trail Net 31 125 1017
NYSPTEN 29 53 658
Southwest Traffic Net 3 249 1484
West Coast Slow Speed Net 3 107 472
20ISSBN 28 1582 285
75 Meter Intorstate SB Net 31 424 1401
7280 Traftic Net 47 489 2795

Crizn)




Results, 1986 ARRL VHF
Sweepstakes

K1JX operating W1VD, Multiop N2SB and Pack Rats Cop Top

Honors in January.

By Michael Kaczynski, W10D and
Contest Manager, ARRL HQ

t's the dreaded “*ldes of April’” as we

raflect on the January VHF Sweepstakes,

so it is only fitting that we draw on the Pack
Rats’ Cheese Bits for our opening inspiration,
Therein, Rat Prez WB2IRVX suggests that this
is our last chance to dream up reasous to deduct
last year’s radio purchases.

But if you couldn’t figure out a way to beat
the tax man, perhaps the satistaction of making
many QS0s in the anpual VHF SS brawl was
justification enough for plunking down your
“areenmail” for shinv pew radios. Just don’t tell
H & R Block.

And many Q50s there were! The VHF S5,
conducted this year on January 11-12, annually
features the club competition—brandishing an
appropriate length of 9913 to implore each club
member to get on **for the good of the order.””
No matter the size of the elub or where it's
focatad, it works. There’s lots of activity-—from
Rhaftsbury, Vermont to Boring, Oregon—as
evidenced by the 889 log entries.

Typically, the poor conditions of January are
offset by the sheer numiers of contacts available

The Northern California Contast Club effort was
led by K6GSS, operating from CM97.

Billy Lunt, KR1R
Assistant Contest Manager, ARRL HQ

Top Ten
Single Operater Multiopperator
W1VD 58 426,624
(K1J 231,205 WAZOMY 194,286
WAZAXY 171820 WeSZr 148,702
WR2WIK 142,695 WINY 133,548
KC2PX 121,605 WIOK §7.218
WA2FGK YEILNX 94,031
mstézmsw 116,718 WB2PSI 86,000
31 23060 WIKKN 61,600
WeeJ ag.qap  WB3LJK £1.538
K2SMN 55,376 WIXX BO.588
HA1ZE 50,948
KaHP 77024

fat least in megalopolis). A check of the score
listings shows what even a small to medium-sized
club can Jdo to muster activity: Western
Massachusetis with 33 entries, Western New
York with 103 and Minnesota with 50 total en-
tries. You don’t have to be able to speak
Minnesot'n {accent on the **s0'”) to recognize
that a good club organizational effort can turn
this winter VHF activity from dullsville to
delight-city—even in the provinces. Methinks
there's a [esson in there somewhere to promote
future VHF contest participation. [f all the
10-watters and handhelds in East Overshoe turn
on their radios during the contest, presto, there’s
activity. The score listings reveal many sections
showing a sparsity of entries —fertile ground for
future exploitation. VHFers of Toejam, unite!
Of course, as the club tabuiation indicates, the
Mt Airy VHF Radio Club has this down to a
science . . . Gavel-city, here come the Rats again.

Conditions weren’t a total wipeout, however,
as KA6PYA noted: ““Texas on six meters the [ast
43 minutes of the contest was a delight!” Kent.
WASVIB, did not observe any openings in
Texas, but found meteor scatter much to his
liking, WASLJZ thought it was the ‘‘best con-
test from the home QTH in over {0 vears.”
K1ISW *“zot a real kick out of working WBBISW
when 6 meters opened.” N4EJW in southern
Florida experienced some very good, though
short-lived, 50 MHz propagation. NOLL found
himself in a *60s time warp working Novice-type
calls WN@ and WNS3 on 2 metets, while noting
good E, to the Fast Coast on 6 meters,

A guanturn leap in activity seemns to have been
achieved on 220 MHz, with WB2IEY noting ‘it
was the first time | needed a dupe sheet for that
band.” An increased amateur presence on 220
can only bode well for its continued preserva-
tion. Any semiserious VHF contester can no
longer afford to give away the multipliers and
contacts to be made here. Your tax rebate should

be just the ticket to put you behind the wheel
of a new 220 transverter in time for the June
VHE QSO Party. You'll be pleasantly surprised,
and your seore will be amply rewarded,

Our newest UHF band, ““Nine-Oh-Two" is
starting to generate soine sparks., WBIFKF made
his first Y02 contact during the contest and is look-
ing for more in June. For AF1T, 902 MHz was
the highlight of the contest.”” Keep your eyss and
pocketbooks open for the 902 paraphernalia start-
ing to find its way 1o the shelves of the VHF em-
poria. The numbers aren’t impressive yet, but this
report for the first time includes Y02 box scores.
What will the numbers jook like For June?

Thanks to Data Base Manager [[®, let the
scote listings and an abundance of boxes for the
stat freaks do the rest of the talking.

Re ceriificates: our apologies and thanks to
the deserving faithful in 1985 for your patience
while awaiting the newly designed sharp certifi-
cates. We're back on track now for a Suly (5
VHF $8 mailing. And whils we await the june
bash with anxious anticipation, we'll wrap this
one up with the help of WAGOSX, who sum-
marized the contest this way: **No skip, spent
money, no sleep, not funny, oo sun, had fun.”
See yiall in June!'—WiIXX

SOAPBOX

Saturday activity was great, but Sunday activity was
s¢ bad, 1| wonder why I bothered to turn the equip-
ment on (K1FO), Propagation to the east was so
bad, | had to send my call and grid square in CW
using the mic button to agswer WI1XX in Rhode
Island (KAIKOT). Contest operating is wild at

NKDOP used this setup to cop single-op honors in
the Rocky Mountain Division in January '86,



Alfiiliated Club Competition

Multiplier Leaders By Band

Number of Single Op 50 MHz 220 MHz 902 MHz
Cittb Score Entrles Winner NE{\:IED] K0 gg WE\I%\["KUK] 25 WB1FKF 2
kil 1. 2 2 WRLRFH 2
dnkimited Category ] WAIOUB 59 K208 20 AFIT i
Mt Airy VHF Radio Club 1,706,383 © 59 WASAXV WEIWIK 55 WEBAWIK 0 KA3SEED 1
WanEN 54 AZAXY 19 W1JR i
Medium Categary . KATOL &0 WARTED 19 W 1
Rachester VHF Group (NY} 424,104 48 N2WK WASEY 48 VEIBFEM 19 WDBISK i
Delaware Valley VHF Sociaty 408,92¢ 17 KaHP KE3OM 45 KaLHB 18 KQ3R* 3
Hampden County Radio Assn 263,088 31 KAIZE WAINJIP a4 KBEZW 18 WIXX” 2
Suburban ARC 105,882 7 WA3ILB! WEAIYO 43 WASFYJ 18 N28B* 2
South Jergey Radio Assn 86,087 17 FY NzSH* 74 wasziz 26 WB2PS! 2
Northern California Contest Club 72,512 4 KBGSS Wasziz* 53 VESLNX" 0
Warminster ARC 41855 26 WB3EPU WAZOMY* a3 NZSR* 51 12965 MMz
¥he Mator ciub of & Shrar 35 WOAEAD ' ' KDSRO I
Six Meter Club of Chicaga 8
Granite State ARA 20406 11 AC1d 744 MHz 432 Mz w1 VDN(KUX) 19
Mobile Sixers AC 8302 18 AE) NdeH éo NIsO a3 K25M 10
X o} 7442 a7 WEVE KABIFC 57 KIFQ 32 WAJUF 10
Rechastar {MN) AR s s
Waest Jersay Radio Amateurs 2911 5 KD2JT W2DRZ 57 WAITYS 28 K2TXB a
i K2TXB 51 WAVD (K1JX%) 27 N28J g
Local Category WABTIL 50 WDBISK 25 NF2P a
S5.C.0RE. 326,239 & WB2WIK KTaw 49 WDSBKY 24 WABAXV ]
Murgas ARC 134,963 7 WASYON K1RAZ 47 N2WK 23 WR3IESS 9
Steal City ARG 99,240 3 WASFYJ YE3DDW 47 WalD 23 WBODAL* 12
Crystal RC 87,577 & N2BJ WIOEH 48 WAZFGK NasB* g
Anhe Atundel RC 27,708 3 WABUJE WBICHS/B 46 “[;KZLNS) 2% KESEP* 8
Wheaton Community Radie WEBEDRL* 57 A3FYJ 23
Amateurs 20,108 10 KASK Nase* ] Waszi2* a3
Gloucaster County ARC 8,038 g K2JF YEILNX" 45 N2SB* 30
TRW ARC 4,245 6 WABRAY VE3LNX* 40
FPann Wireless Assn 3,487 4 AAZH
Central Michigan ARC 2,534 3 WBBAAX
Huter Heights ARC 1,862 § NBCGC N .
Dutchess County VHF Society 1,224 3 W2AWX Multioperator station
Division Leaders
Single Operator Division Multicperator
WAZBAXY 171,820 Alfantic Na25B 426,624
VERBFM 19,765 Caneada YEALNX 94,031
WIOEH 80,515  Central WBIMSY 41,623
KPGJX 4056  Dakota BT 8,926
K5UR 22,310 Delta WABQOE 8,128
WDBISK 43625  {Greal Lakes KUY 2,025
WB2WIK 142,652  Hudson Wasziz 148,702
WERT 16,320 Midwest WEQDAL 54,079
WIVD (K1J4X) 231,295 New England WINY 33,548
NFTX 4,264 Northwestarn -
K6GSS 44,9092 Panific WEBBWLE 1,792
W3IY/4 65,18¢  Roanoke W4BFB 34,112
NKeP 20,160  FAocky Mountain KOG 8,483
WA4NJIP 24,346  Southeastern
WBCPL 16,400 Southwastern NEKY 45,198
KDSHO 38,622  West Guif KESEP 22,042 o . .
WASVJEB maintains a [ow profite while operating the VHF 8S.
Single Operator Call Area Leaders—QSOs Per Band Multioperator Call Area Leaders—QSOs Per Band
Call 50 MHz 144 MHz 220 MMz 432 MHz 902 MH2 1296 MHz Cafl 50 MHz 144 MHz 220 MHz 432 MHz 902 MHz 1296 MHz
and ug and up
WAVD (K1JX) 274 543 69 151 — 30 WINY 23 402 a1 141 - -
WEH2WIK 250 247 79 111 28 N2SB 245 787 168 214 3 70
WAZAXY 74 340 142 141 €9 WAOMY 203 383 134 141 — 58
W3IY 4 99 172 4 76 28 W4BFB 80 184 ] 24
KO5R0 5% 1265 57 35 KEGEP AG #1 13 47 -t 20
KBGSS 58 295 53 a6 — B NekV/6 59 142 140 100 - 12
K2DONR 30 39 - 20 — 7 KL8y 39 146 — - - e
WDBISK 65 138 22 47 1 1 WBIMSY a6 150 12 62 —
WAOEH 116 155 23 65 2 WBADRL 112 41 11 40 - 16
NKgP 41 29 15 47 12 VEZLNX 93 286 50 a8 -— 12
VE3BFM 95 38 42 — 9

times, and 1 like the activity (KX1(), The 6-meter
amp blew out, the 6-meter VFO quit and the 2-meter
Yagi Teed [ine fell off the antenna. Great contest!
lots of fun! (WA2SLY). My first VHF contest
{WAZZNT). Great winter activity. 1 can't wait for
real tropal (WB2ZSY). Even WIAW was active
(KC2CP). My first VHF operation from the new
QTH, vnfortunately the same old equipment
(K4BNC). Multipliers were down but activity
surprisingly high (KA2IVS), Glad to see a lot of ac-
tivity (W2HRW), No snow, rain or icing, Every-
thing ran just the way it was supposed to
(WH2KIW), Murphy visited the shack Sunday
afternoon and decided 1 did not need the power
supply for the 6- and 2-meter amps (N3BRBI), | en-
joved the chance 1o polish miy sty contest skills:
it*s been almost 10 vears since 1 submitted a score
{WAIELQ) It was fun. Hope to do it again
{KAJOKO). First contest! Enjoved it very much

(NIEQC). Conditions appeared better than normal
although I missed most of the good stuft (W3ZZ).
Bands were rather dead, but kW output does make
up the difference (W3AUN). Already looking for-
ward to the June contest (WAIFY D, [t was funny,
mare (RN on the horizontal beam than on the ver-
tical (WBIEUM), Six meters was terrible!
(KA4BLIN). €1h well, there is alwavs June
(WB4NXY). I was on 2304 but nobody to exchange
with (W4QDW). Operating from ceniral Florida
was quite 4 change this vear from the 6-foot show
drifts in West Virginia last vear (NBFCT/4). All )
can say is that 1 gave it a try! (WIWLE/4).
Absolutety horrible conditions (KSUR), Lots of
QSB and weak signals (K3YY) See y'all in June
(WDSRJT), No openings, but the meteor scatter
sure seemed good! {(WASVIR). Lots of noise, bad
conditions, bah humbug, etc (ABST). Did NSHHS
ever sleep? (KWCSGB), Where were all the 6-meter

peaple? (KAGZVP). Line noise horrendous. Con-
ditions only fair. Not enongh participation.
(K6CH). Great contest! (WE6J). Nice to ses the
usual confesters come out of the woodwork and see
a few new ones, too! {(WATECY). Best DX in any
contest so far! (WB7ATP), Good weather hrought
out several grid hoppers, really helped the score
(WATKYM). Great funl I picked vp a few new grid
sguares (KENWD). Lots of activity, but | had bad
line noise (NEBI). No tropo on 6 meters, E norhing?
(WASTJIL). 1 haven’t been in a VHF contest in
17 years; it was fun! (WABSAJ). Poor conditions
during days, picking ep at night made for a rather
slow contest. Heard a W2 only once on 2 meters,
Really wore out the rotor! (WDOLIX). If these are
winter conditions, I can’t wait for summer con-
ditions (KUSL). FB contest! (N9DUW). First
contest. Ciuess the bug has bitten me! (KOGYN).
Jan 12 was my birthday, and 1 couldn’t think of

June 1986 T3



a better way to celebrate it (NSEOM). Where did
gverybody go on Sunday? (NSFIB). Contesting is
alive and well in the Rocky Mountains. More ac-
tivity this year than last (NK@P). What a great bunch

of operators! (WAGDCE). The é6-meter E_ to the
Fast Coast was a highlight (NBLL). Wish we could
get more people interested (KUTS). Slow going this
year (KCOR V). Lots of fun (KAJPIC), Bought new

rig just to get in this contest! (NJ@C). The bands
were very good to us this year. We sct some new
highs tor QSOs, It must be the weather that kept
evervone inside {VE3T.NX).

Scores

Call, score, (350s, multipliers, hands cporated (A =

G = 34GHZ‘ H=57GHz | = 10GHZ; J = ?4GH2'
1 Knsw 9.030- 202 15-ABCD
wR1HAB 1M 195 35280
Connecticut {cATKPH 6.7l 2ub wEeARD
WIVD (KX, opn KATKR 2 G676 256 228
31,206 106/ T67-ABEDEL KiBE 5018 14 PFABD
AL (948 B8 SEASCH KATBLY 3.278. 134 22-ARG
WAISTO TR 667 69 ABGOEERS HICHK TEZ8 125 (BHACD
KA 1E%R 241400 1. G2AHD WP 254k 173 BE-AB
Lpall 16497 25 u WAEES 2000 13 16-AB
KIFO 14454 P25 7 NAIW 1911 147- 3B
s 242 N7 HikNG 16716 B7- 148D
aTHYN £ b 191 Nl 9t 9 166
K1ZJH Laie MU WHIFIP G B2 11-AHCD
YAWHL 136 WINM N7 b (BARC
H1ZHR 144 AT g0 - 106D
WATINT i WA IOCR 605~ B9 7ECD
WFA i WILWX Ti4 ¥ 7RCO
KA 8- K1vou 695 48 12BC
K1EM E 8 WATHPF 657 67 $BD
NBiAAG FITRE AR HAICH 648 75 DaH
ROMR ETORTES WaIEME B30 M- 280
EAIMZC P S WHIGLE BA- O s
KWy 181 47 #14Dt Lk Wk 6B
WALGTP [EV N1ARLS 53 B2 KEC
Kt W 45 LE1W $15% 03 58
BATHROL E - KAIMPS i Bd. B-ABCT
“M1P TS WE108Y &ac
WIGK [+ KIEFL, KATECL, Numv WATWXY DR §-BC
KFEALTY 8/ 216 765 98-AHCDE KAIMEY af
WIGHA (NDMELE, NUBL. apis) KIMAL 48
bbb TR WE1DLH 4
Eastern Massachusetts :;,';U ::
WA bR P8 59-ABCDIE KBIYH 3B
KIKG 743 265 STABCDE 1% 4BD
WAL 1596, MY S L-AHLDE K142 *B
KARA? 10,212 208 37-ARCO EX1F ;
vatxt 21- 158 37 ABKIDE FATMPA B
WEIFKE B2 135 M-ABCDQE EALIDY B
(33 0] 5 #? 32AHCH HICDR -
RETKM - TRARE
[ B3t 4 YrivNE B
BRI WAEYR -6
ANE HATLKT px
KAISL 7 SAICOL 8
RIGYM F N1GQT 2B
WITN v 8B N1AEH M- 1% 2B
KA1 1400 100 14K WINY (ACIT, KIDH, KAIKBN, N1DPM MO
s i30G- 100 140 WIKK WAIIGE, apre)
RICHY G4 b1~ (HABCD 133548 855 124-ABCD
HICPE M 13 10A HBIETS (+ N1AEH
H1BZF Bad 45 1A 1547 165 13ABCD
WIEM 430 29- 10-AHD VAL [+ KATMYWY
FEE] 180, 12 5H G A 4B
WAI0S) 125 5 9R
Wny 17 & BARC
WAIMZC [+ KIKFC, KVIE NIBAM) 2
fndup 6 AB-ARCDH .
YOIXM (N1s CPK. DAM. DEM, OPL Wigs),  Eastern New York
N2CUV. NBGSZ, sprsi NzBd aK5,130- BEG J0ABGDE
5 750 (48 25 ABCDE WAZTED YR G0G 612-100-ABCOEF
WARTIF i 343 5380
Maine WAZALY #4- F-ABD
WIHOT 10,282- 148 53 ABCDE BAZIUV 26 198
K1TOL 6300 T HOA HDRIX 94 118
WAITRE 1960 105 ALAAD NzEK FISRTE]
KIRSA Ti0Z T4 22AR NBZR P
KGR L LY wazlvy b 1R
WHKHG B 148
New Hampshire AWK a7- 1E-ARGOE
WAIGUE  Adsos 46 WiAB WAV 51 2B
KT 13377 187 49-ABRDBE WHZIKA ir &8
AL 1A 473 AHUD KUy 32 10A4
AHENE. @B AB2 9 86
K1TA 185E 118 14B WARRUW 1" %G
SY1ISH Lo 63 148D ~B21 1 58
EAIL0Z ma— 55 17-A8CH WAIMEE 1 48
WAIAWE [N KIGIB 14 SHD
N1DNY i &8 WRINET 4B
WHIAA? 4 Bk KENA B AR
MERNG LIRS NN Y WISTEF IKATDZY, NC1J. K28 TR UE, N2BNY.
A ITDA ok 18- BB WRHQ, WAZAMLL WEZRKMY, AK4L oprs)
WIBDE [ PR 148,702 &37-149-ABCHD
g A~ Mew York Clty and Long Istand
HAICYG W 5B K2GVS 6475 150. 34-ABD
KHINX & 3 A WAZSLY 5,964 206 298
KAIGOY 4+ 2 B WazALW 8A0- &% 18-ABCDE
WhZIST o B 10R
Rhara Istand WHZZSY e 58 LR
Kins 2415 (15 2148 e e A4 108
[ELER 110 4 168

WK [+ NIGNY. WBIONL KBINM}
B0 583, 587 §1-ABCO3E]

Yermont

WIAM 2R B0 3FAHCD
KAZMSM . Bl- 148
VAITAY £BE d9- VAR
WATWIF 434, 31. 1a-A
Wostern Massachusetts
WG 44 n1h. 40% (EAHCDE
WIRL Ry 47 4ug. 44EDE
WAIMBA 16 146 02 SeAnF
NC1B 100 373 I-ABD
80 nst-

50 MHZ,

Northern New Jersey

‘WBAWIK 142,659 H15 131-ADQDE
Fawri e 12 0 FTHI21-ABCDE
WAFGK (K2ENS.opr)

T16.718- 812 YE-ABLDEF
w18 24 786 297 S8-ABGDE
WANUN 23.940. A RLARCDE
HACE| 21 s19 65A
WB200L 15,360 425 36-8
K2 13,760 234~ L3 AR
NIPR 11,514 270 38.E0Y
WBZINA 4114 1A0- P2 HEDE
k4BNC G426 151 E-AB
KCaTS 5568 @6 1B

B = 144 MHz; C = 220 MHz; D =
= 48 GHz; L = ligh)
b7~ 1612
2100 150 148
i76% 136 1348
FIR2BEY 1 440- 51&- 15-AB
NzDxP 449- + 13A
kDT ) k- T Bl
HAJUDT #4213 A8
NEAWM {+ WAIWLIO)|
J9516 438 24.ABCH

K286 { + WHZRF
9 Wi PR deABCOE
WPULV IKARTKH, W2KR ofwsi
e 2% %R

Southern New Jersey

WaMN B4,37%. 845 92-ABCDE
[t ! 55,845 630 67-BCOE
N2AHN 47.520- 500 AQ-ABD
WEEIF 41.477- 436 S9-ABGDE
WH2YEH IR554. 426 SP-ABUDEF
KaGys H 142 b5 dB-ARCDE
HFY A6 LB 96,
kAR SHNE0 PEY-
WRHAW 247798 3B

21368, 443 ¢

18450 459

18,396, 404-

200
254
s d

W2ES FLYE
HAZHWA 234
WPERS .
WBROGS am-
WNF2P B 13.EF
MAZWIL #A0 T4HB
NARF o 158
RN 128 ¥%AH
HE 13- 17-BCD
HEDGW - 15-BC
BPFAM 104 1AH
VIRFGY 198 9B
- TRt [ Ea ]
WBZ.JDU B 1R-AR
&4 138

FES

WHEEFI,
WaZERl
MZEWN
KARDGE
BAZRFG
NaLIY
NIEWW
WHZYZE
N2AWG 2
N20F 1+ WAZVYA, WBES NFE, AV, YHA
UM3IT. WEHZAR)
428 5241557 - 192-ABCDIEF]
K204 IWAZR IMJ, ONM. RCB, WBZENH,
9,040 279 H0-ARD
F. NZEHL, WAZRUG)
1,280 220 16-AHCED
WABHH (+N2EAI
R LN

Y 2o AS

Western New Vork

NZWH 73421
WaDRZ 501924,
K20% I8 33%
EaVL0 12 2.
B2aN
WHEPRIW
VARG
KCEGE
WARBPE
Hw2Y
WARTNG
WARLAD
WH2ELH
WAZMEA
MM
WAl
RAZENE
LAZDOA
AR

KANG
WAVG

FHBIG

501-108-ABCOE
386-116-ABCD
#0%- 78 ABCDE
B} r4-ABCDE
BP-ABLL
<h-AKO

- -ABCDE

F¥ABDG
A-ARCD

1o
194
1496
12 238
133

b 14600
i 218
187, 13-AK
W 12.08
51 210
1
=

L35
BAMROA 195
WHZISE il

GABEK) TS
2 1%
1 ERE- 198
[280- 128
1LOvg i
WARLIBEH 1074 142
NIFEN 1.064. 142
KAGLT INZTW, g

1020 102
Thae 51 2
gt T
94 99
B3P 64 i
T3 1l
¥ 92
92 104
TH: 140+
B9% 59 7@
B9 (73
[ RS D
[EURRTYN
wide A
£¥4 B2
143
He-
4 1B
104-
128

¥
WaryBT
MMy

WhawaT
“2MP
gerd
WasRP
W) A) UARE

WG
KBV
WEZH
KL
NKZM
WrAJENW
NZCSY
WEZFRG
KO
KATOMX

- 2D
WAPE] IN2s Adk, AJx AdY W2AY,
WaRs YMS 2k 20N Wihgs
A ICS, WASVRE, WL, ~pra]
ity (00, 485-1Q0-ARUDSE
K2SPO (4 KUZMNG, KGR W2EK)
AR 736 334 5E-ABCD
WERCK INAZO, WE20DH, opral
18.040- 307 SBABD
KE2T [+ KCEIW, N2CME, WB2SUN)
2092 145 13-ABCD
F20 (KTJUL, KA2e NME. PUN, VZH,
WHE, Y847 NMIFTO, o

1,768 185. B-BD

WRTAAL (KA JQV, LIXM, WARSOK, nprs)
e B 0B

3
Qelaware
FE3UIM 55, 680- 402 104-ARCDE
AL k29 149 19-HCD
KAIKHZ XFel b 218
A3 A0 1 A
Enstern Pennsylvania
WAZAKY 71,8210 265 121-AHCDEF
welyo 23,060 641- SR ABCDEF
KIHP 7024 B3% @3-ABCDE
WHINUF 6,080 541- BI-ABCOEF
WAL RE 40,068 5AT- B1BCDEX
AKAG 47880 1M SBABGDEF
NIEEI 45448 445 24-ABDE
#AINWL  2I0RS S0 SS.ARGOE
Kat O 15072 488 64-ABC
FAiI ME- 443 46-ACDE
WAIYON 65 £1%- H1-ARCOIEF
WALLF S F2 aS-BCDES
N3CK A0 AXRCOEF

432 MHz; 9 = 902 MHz; E =

1296 MHz; F = 23 GHz;

28520 A1 S-ASCDE
: 5 G- SRABL
433 w3 AHEN
245 TBARD
415 38-A8CD
30 43-ABCD

- 181+ 42-HLDEF
. TRARCH
nr. 42-ABD
&4 3 ABCD
2t SE-ABCDEF
¥ 3LBCDE
27 A-ACDE
295 3%-ARD
45¢- 24.BCD
298 B

406 P AGLD
- A ACD
U 3BARCY
#7i BB

0 25 ABCDE
N4 E-ABCD
##4 19800
123 H1-ARCDE
115 44-ABCDSE
o kA-AD

198 19-HCD
122 22 ©HOE
197-
201
- 2l
185
110
G- AR
13%
133.
193
ALES
128
150
12%
a5 '4’3'—]
91
B9
179
165
i
108
#j- FHABC
58 Z4.AB
. 118
134

WAYYDZ
NICIH
K230AK
kPR
WAATYF
kaPHY
EIHTY
wazol

Wh e
o

B

3&# e

WASHIT

Koy 44
B

WAIISF
ABINAD
WAUNE
WARCIY {4 AAZD)
144 Zmes
WIKKN [+ WX
Y, H0
WATYUE ( + K2ZEVWI
LSXT- 8

Wra3H {4 RE By, WHIFYT
B Hi dibe 9 AHCIOER

BASHTY /+ KA2TIB. NIOPY

HAL LA RRCOFF
¥t MABGDE

sqik BRLARCDE

L3 198 821, £1ABCD



WEIBEAA ¢+ KIMKZ, WE3CAN
29,784 143 B&-ABCDE
KAdFL 1+ opray
28,290 3B1- BH.ABL
KH3HE [+ REINCD
Wy 30 At O-ABCD
X 1Kas FOD HW OLS, wAdFUF
WERCTP, optsy
13,38y 366 29-ARC
WEOTI 4 HASISNG
T9AR PR3- 28-AEC
NIENA [+ HABILE, W3kLia)
Agid 168 EH-ABCD
WRIIND 1 + W3KM)
4660- 183 2048

W

Maryland-DC
KIHzZO 46,458, 367 4TABCDE
Wi - 214 T3-ABCDE
K3IG 14 5748
Wizz - 235 B2-ABCD
WAIUJE - 221 6-ABLD
K1RZ - 300 47.B
Kdlvey 768 41-ABDE
e cell] 13,296 232- 980D
WAINTL 9630 195 44-ABCDE
WEIFM 5,201 121 1A
WAX( £588- 112 31-ABGD
EATC F6¥- 10 F1-8
KEIHH fo8d 100 2280
NrAM 1,04 Ho 140
NacO8 106% 7+ 15D
KEIA 1040 &% 168
WHILJK 1kils ONW UHY. cprs)

61 536 4d1- 98-ABLIOE
WIRAUN ( + NIDUE, WASFAE, WBIKYX)

SO e 3B

WIPGA (KIPHH KAICUW, KBIEL Wis
J0F VHD. WAZs HZL LAW. WBis
BiT, KJH. opisi

3 B40- 124- ZABD

Western Pennsylvania

WAIFY.) - 362-125-ABCT
LGEINE] 3 76.ADCDE
WIHOH ukAB
KASKZE 2025 2B
KAZIMMI3 1478 2B
KW 238
WHIEUM 1241 18
W3KIM THO 4G 1A

WHIWH (ARKD KIRYA, KASs 1T MUO

NIEQP. WiHH WBIEML WN3VAW, oprs)

2046 wid- M AKD

KiZalH
NAGKD
WALMME
N4MM
NIKED
WATYTYIR
KJdKW
KBACMF
N4giG

LA
3540
275
2436
238
1530
1,414
1885

s00-

WDAGSM @ + KE4DFK)

5

Arkansas

KsUA
KEYY

3145

- d8-an
JB A

-
-
u1-
45

&6

178
iR
1h-AB
208

27TABCD

22,310 192 97T-ABCD

S 104 62.BD

WASOOE (4 NSD‘L Wlis CAN, CAFY
8.128- 108- g4-ABCD

Louisiana
NEBHT 5616 103 43-ABCD
WEEYZ 1518 54 238
WESYDE 1026 57 188
KASRDA 87 45 178
WOSBIT 778, 18- 14.ABCH
New Mexica
KABERL 1566 58 T7-AB
WHFF 1254 45 6-ABD
WSHM W M 168
NSACP 26 h 1PABC
KOSHP 138 1~ 8B
KEMAT 84 9 E&ACH
WEIXR S0 0 sAB
Northern Texas
KRSACH 48,622 273 &2 ABDEF
WASVIR 5% 289. 13-ARCOEFLIL
WBSREH 54. 102 38-ABD9
NwWSE 3,393 108 24-BCD
WESAFY 2058 34 19DEF
WEBKYK 1,456 ABD
WRICGH 1045 S5 19-AB
Kow S10- 22 ch-ROE
KHUGM e - 85
KESEP £+ NSGSA)

Y242 P17 BH-ARCOR
WBIKTC 1 + ADBl}

6,733 138 J0-ABD

Ollahoma
WOSEKY 23783 9. 89-ABD
KeSW 22.086. 159. &7-ABCH
WENZS 166 - B2ABCOER
ABST 438 65 32.8D
WBS0SH Za0Y 89 Z7A
ALPUR 15 T 2B
WNSLUL B56  4b. 148
KASWEX 8IS 44 19.B
Southern Texas
NEHHS SH15 125. 45-ABD
whlwa 238 34 19-ABD
WSz 108. 1% 9-A

RG5GH ( + KCZEE)
4,921 102- 3W-ABD

4

Alpbama

WeAsLIT B.7B4- 115 K1.ABD
KA4BIN 1275 a7 PE-ABD
KAAVEY 1078 08 22-ABD
WAMVUG 38 % 48
Gaorgia

HWASHIP 24 346 200- 94-ABCOE
KDaLT 3 rdh 90- 34BD
KACHS G666 34-ABC
NSAHI B2 61 41-ARC
WAEFI4 2556 &h 278
WBANMA 1440 24 14-AC
kakAs 585 33. 15-ABD
Kentucky

WR4RxY 10 0b0. 171: 67-ABDE
North Carplina

RAIQU FHI0 100. 458
NPCUP 1960 60 S0-AED
wasD. 1440 8O- 19-AB
KAMHKK s¥6- 36 166

WABFR (AA4LY, Kds LWV MOG, KASWYE,

KOMIL, KUaV. Wids LNZ, VEC, oprs)

WaIYId IRAFWG, RAGCK!, KB4EUZ M4aINL

uprsy

34,112 296103 ABCD

7.089. 121 STA8DI
Northern Florlda
WIODW 7B 111- 53-ABCOR
NEFCI4 3150 102 25-ABD
WALINF 442 34 13-AB
WO AR 436 29. 1248
South Carolina
Wadl.blr 3P4 Ghe dG-ABD
BE 1AM 496- Al. 168

FJ4BF [ + AJ4N. K401, K4X WBAEVF . Wisv)

11.247- 133 Ge-ARCHE

Southern Floriga

NAEJIW
WEMAHZ
w4DZP
WIWLE
KIFIMid
WISHBM

Tennessee

WOACTW
WALIGE
WEGL
HAMW

Virginia
HANIS
H4LH3
WAAHHG
KeOYDig
WAASRC
AR4KP
RAFTC

L BE0- 8O- UG-ABD

1.801- b2 168D
7ab df. 15-48DF
280- F4- 10-AB
21 B
10 1% 1.8

11.464. 190- 49-AQCD
71z 127 S8-AB
084  E5 41.BD
1458 45 Z6-ABD

WE,190- 425-106-ABCDE
At 275 39-ABCDE
1, 124- 151 53-BU
%,508: 184- §7-B0
5747 126 95-A8D
4,810- 185 268
4,485 134 33.ABD

6

East Bay

WENY T4 55 29-ABGD
WEEG BO- 16 5AR
Lus Angeles

WBLPL 16,400 41-ABCDE
KARZVP "L 34-ABCD
WHEFCS 40 135 23BD
WABHAY 14a%9 w6 14-AR0
WEPFE 1a50- 72 16-ARCD
WAZKDL 110 84 13B0
WaGPE 438 L50- 14-ARGD
K3AKS - 16-B
KBAWD 8-B0
wWeDv 11-A8C
NEDZM 16 4 B

HNOKVIS { + KIFWD. AJGF, NEDBS
WETLZ WAEs HXM, NKL)
45,198 453 82-2BCDE

Orange

KEPVS 2,446 148 41.ABDE
K6CH GA00- 136 34-ABDE
Keigy 304 B9 29-AEC0H

WEIAILE 1479 1 128D

KHBHEX B70- A2 DB
NBHLIX 45 44 14BD
KePFW 676 41- 13-BD
KXEX 850 55 1()-B
KGBLR a 10-

KABPYA { + KABRIK KBEDDV, NSS iR
MEJ, NK7W)
162 146. 29-ABD

n

Pacific
KHBHME 4. @ 8-BD
WIQKNIKHE  108- 17 6BC

Santa Barbara

NS5BX 1356 68 20-AB
WaBLIZ 1320 B8 158
WEHDO 182 19- BB
Santa Clara Valley

KBGSS #4,492- 510- 64-ABCDE
WERAQ 21,430 311- 5I-ABCDEF
WAGQAK 13.560- 171 30-ARGDE
KELMN 4,446 78 39-ABCDE
HABING 4116 180 P1-ABD
WABMGZ 2,094, 95- 22.B
WASCDP 1464 9t 14B
KFEGL &0 3. 100
MENM 432- a8 9B

San Diego

W abANH 5504 134 22 ABCD
WO 1005 B2 35RCH
WABDYS o B 2E

San Francisco
WABLLY [ SENEY

San Joaguin Valley

12-ABD

MNABE 20923 292 51-ABCDE
WHBLTA W14 128. 46-ABCOE
WHaAYE LEMT1- 1P AR
NBEJG A N

WEBEWLE |« NBFF)
17892 od 28-ABCDE

Sacramente Valley

WBEYIY 1500 100- 158
KIEO 1328 M- 1748
WFeJ 948- 19 Q2B
WABOS B0 60 13-A
K&FO 20 23 11800
T

Arizana

K2DNR 5495 96 01-ABDEI
WALITI 535 M- 198

B FOHF TR AT Y
KTADH RS 24 SAADE
Idahe

«o7Y 242 M- 11-ABD
Nevada

WHYT 0 I 15-ABD
WILGY 410 41- 108
WAL e - GAED
Oragon

WAIHU AOR S -ABCD
VITTYR BS54 71 {B-ABCDE
WEPUNU 548, 1 11-ABGDE
HEPC 3N- 6% 78
NY0B 1452- 15 9AR
WATECY a3 - 38
NTFCA 18- -
Utah ;
WASLPM 310 29- 10 ABD
NA7A (N4} 9 3 38
HITA {LM49) 4 4 28

WATPXD (OM49)  B- 4 2B
WATPXD (DN&OY B 3- 28
NJTA [DM3T) i I
WATRXD (UMY i 1
ot

W TiIX ' A
Washingtan
NE#X 145 76 ABD
W70 s B
WEZATP A2 6B
Wyaming
WAMKYM 277 B1. 25 ABCD
WOKJY/? - 2 &ROE
-]
Michigan
KuaP 11T 184 hI-ARL
KaNWD 8778 234 3B
EMAL 700 1T 4B
WHEQOR 3 dud
WABMIL
NBDE
WBEAAX |
NESI A Z2-ABCEY
kBBJI 34 24-ABLD
MBCKH 313D
WHCAP & 14D
NBFL) o P
WHI 12 8- 6b
WRYWY ¥ 3B
kB2 23. 2B
WHFSZ 8- 28
WBEG ESR T -3
EURY ( + NQBAI

12026 185 5548
Qhio
WDBISK 43625 274-125-ABCI9E
KABIF [ 20,217 93 69-A8
WanTL 17,982 i~ F4-ABD
KBgZW 16,698- 176 ¢1-BCD
KEICL 13.668- 175 8-ABCD
Kage 12474 142- 83-BCD
WDECTX 8,260 130- 59-4BD
WABSA 5,840- 148- 40-2
KBTL 5,593 96 4780
Nl +4.950- 75 33D
WHHTOE 4,674 114 33-80
WHICCL 4,636 122- 358
WARRCN 2592 &4 Z4-AB
WEHBG 2875 T4 058D
WAHTTE 1682, 58 29-AB
MNEFEZ 1656 69 24-8
NAGGE 1.386- b 1B-ABCIY
KBLMM 1,368 47 Po.
KCHPS 1,344 56 PA-AR
HBCQA
Kaww
KLEOT
FABQKY
WEML
WEFPA
WHBSWY
NOBI
West Virginia
KBLC 10.920- 166 »880

KTEW 9751 196 498
WEICHSB 8004 174 4BH
KABLHE 1. w3 2rp
HEDKY (706 40 3i-ARD
WaTH 223 20-ABL

WASDGH | + Kig JF LG NBDIR WDBaF.n

T4 146 S4AR

4

llinois

WwauD 40,238- 24/-199-ABCDE
woallx 16,078- 254 sd-ABD
KRASK 12,985 251

WOSEXD 12,222 Tie- 42-ABCD
Akgl 11,318 201. 49-ABCD
WASFIH 10413 296 39-ABGDE
KC8x S4b8- 174 W-ABCD
KgMex 8,136 1//- 36BO
EAILDS 6,300, 150 42-AR
WGy B 108 144 415
kLia, 5.580- 16k 35-B
NsUW 191 19-8¢
WASVPA i 268
kLIPS - BH. 33.80
KASEAL B AR £ 2: el
WOOHSY 96 18.R0
kASOIK Bt 22-B0
WOGEK 128~ 11-AB
KASUIPG B0 1380
WBSPDD F1- 13-AK
KGENT 17 1AS
KIKABD s4. 138
KaJAL 108- B0
WaIPO 82 6BC
KIKPM 60 88
ViagRL: 4d- 4B
WINHX 120 28
KIEED " 38
K7W

karwy

KAGLFD

QYT

WG

Khay

Katsw

WIASCYYX

KASRTG

KRSG

waGVN

HAECM

WHHYG

WAXK

WIRUW

WASGOB

WANCLY

WIAVE

WAOCGS

NapEX/M

Kga2t 14 28
HASMS §  FEC

WRHMSY { + KAIDLP)

41.62% 315 107-ABCD
NIEDT 1+ KAIGKN

560 114 5E-ABLD
tndiana
WHOEH 60 a1 36% 1403 ABCDE
KASDFL 486 157 S1-ABCH
RaDZS 5760 102 &6-ABD
WINGZ 2967 129 238
KASRSI, 1.360- 68 208

KABMRIS i + KESAW, KAIDZM, NODOK)
18,040 Fite PRABD

WaYH I0FBXE, A9 GCR, HOH, KOSAG,

€588 NOFIK, aprs)

3200 98- AZ-ABC
Wiscansin
WG 12792 ved4 PBABCDE
KAVGE 10,176 194 4580
WLHHOZ GGA% 151 4l
Waisa 5610 170 338
KIRAS 2668
WAYCY 2,580,
KAIHKL 2,236
WAL 1,140
NaKs 1 900
N2EEE 432

NOFIB | + NSEQD
1 €32

Colorade
NKaP
WOETT
Angp
KAINNO
WRKEA
WIMHL
KAFTYU
Wb W2

20, 150
2,700
1,796,

432-
12
52
0
i

KDRGT [« WRGZLY

4,
NBGEL t+WBAZCN)

lowa
WERZKG
WRET WY
KaC)
KadJa

463

nag

1 dbg.

214. 53-ABCDE|
&/, #-ARD
61 16-B0
Jh- 124
i B
1% &4
10 34
o A

128 33-ARCTDIER

31~ BB

- 184- TT.ABD
- 119 518D

34. 55-ABOE
&5 32-ABD

WARBDCE ( + ABOW, WOSFSA, NoCiH)

Kansas
WeRT
NeLL
WHIVIW
VLA

23025

18,320~
12,936
3.192-
T8

297 98-ARCH

174. 8C-ABO
{4 77.ABD
T# 3B-ARD
A2 18D

KURZR 544~ 34- 188
WEBDEL [+ NoUU, WASTKJ)

33079 320-181-ABGUE
KEOM [ + KBRDW, NOFU, WANIF|

37,857 508 SEABCDE
WRZLY ( + NOGEL;
0 @ 128

Minnesota

EaGI% 4,056-

wie 1,794

WDBGRU 1,530

WaCHU B54-

WRBGGM §2%-

KSTS 342

KASTAT 254

WUIDETA G-

WODBGNK (NMBG:. epr}
195,

3 =8
td4d 3 45
we 4% B
1. 3% 58D
G 45 2B
8 d% 28
Y5 3 2
- 35 2
M. 37 2H
7 3 28
68 D4 2E
WE)EEOF 64 32 28
KARPIC &g- 3 2B
L] 2. M. 2B
HKDBAR 3 91- 2B
NG €2- 3. 2B
KapUZZ 8- W 4R
Kl S ¥ dB
WAPNTY s P 2B
NPRSG a6 2¢ 2B
KABGAD 46 23 2B
Kl 46 23 2@
WEELSG 4 w1 2B
NEDOS 4= 2 EHR
NeCET 38w 2B
NOGHD 8. 19 2
MMDOID - {9 2B
NeRTU 6 18- 2B
VN B e 2R
NREUC 4. i 2R
WRRCL e 16 BB
WHEYEE W 16 2B
WaRVHY - i B
KADKAW ot LB
HREK.S 12 & 1B
WIMXW i & FR
KABGMH 8 3 FRD
WallAA F 3 1B
WNECLB - - iR
HNEDUC [ R TR P |

MOBT |+ Wik
BO6d- 144, 54-AHCD-

KARCHO § + KCAPY
26

4 ZR
Missouri
VD 15 580: 166 80-AHD
N.ioH 12 480 P s0B
KATLM 12 975 147 8% ABCDE
WaRF ¥ 344 124 54.AHD
WIRWH & 7@k 193 s2BD
KMOA 2604 &2 A2-AD
NOGRS 416 2 168
NIEW (+ KAGPGN)
4 2B

Nebrasha
ALROR .14, 86 HT.ABCDE
HARIGH 480 4. $5.ABE
KBS 4645 89 46-ARD
VE
Maritime-Newtoundland
YEIUT W2 23 126D
Guebec
VEZDUR 114 i 17-ABDE
VEZCLUA (VEEs EWH, HAK, oprs)

779 19-AB
Ontano
YEIBFM 19,765, 184. ACDEF
vEILON 11424 185 5.-ARGDE
VEADUW 10,622« 226 7R
YEINXK 1988 M 7Rl
YVEINFB T3 41 1P ABD
vEILTg 1302 o 184
YEJIOSE 1082 3% MBGLR
v 2P A 46 2H
VEIAQG 4% 43 150
WEIUOT (VEXGHG opr

6 t0- ABD

YEILNX 1+ VESs ADL KZJ, NSQ)

94,031 bai-133-ABCDEF
Alberta

HEGAFD a5%. 23 128D
British Cofumbia

VETAS 24 He 12ABCO

VETYHF (VETS AG)L BPB CER. CIM.
COM, FYC JGB, oprs)
2850. 92 AABRDI

nx
XE2MX |+ NECW, WABS OYS TBO)

T4 Z3-ABRDE
Checkiogs

N2BUL KFaKI2, WZsK, KBFO WEZZU
RABKUY gEF T
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Results, 1986 Novice

Roundup

“After 30 years as a Technician, the NR sparked my interest.
Four days after the contest, | upgraded to Advanced.”

By Michael B. Kaczynski, W10D
Contest Manager, ARRL HQ

was echoed by many who participated

in the 1986 running of Amateur Radio’s
friendhiest contest, Novice Roundup. NR is one
of the few chances during the vear when Novice
and Technician operators get a chance to break
into the exciting world of contesting,

Whether vou're a Novice in Nashville, a Tech-
nician in Teaneck or even an Extra in Bgegik,
MNovice Roundup has sumething to offer. Are
vou frustrated by the **599 QSL’ ‘sure’itis
nf 20 meters? Or the 25+ WPM bursts
of CW (or is it RTTY?) on the low end? Try
INR—-it might just be the cure vou’re looking for.
There’s a good reason for the long list of non-
Novice and Checklog entries that appear vear
after vear in the NR writeup—Novice Roundup
is {un!

MNR 1986 was an unqualified success. Scores
were up slightly from last year. A total of 246
reports were received: 177 from Novice and
Technician class licensess, 35 from non-Novices
and 34 in the form of checklogs.

Four Novices from 1985°s top ten are back
again! KATHBEK, last vear’s first-place entrant,
upped his score by almost 10,000 points for this
year’s number-one spot. Rhode Istander
WBI1DEU squeezed past KASJBE (number 2 in
1985) for the runner-up position, KASMON and
KB4EXX were numbers 4 and 3, respectively.
KATICF, who placed number 5 last vear, slipped
{o sixth place,

Plenty of new faces make up the Technician
top ten. Eastern Massachusetts' own KAIJIR
topped the list, followed by KASSPO, who

T he above quote, compliments of WISID,

KB408D and the station used to work 400 QS0s
far top Technician in Virginia.

82 A5T=

Novice Top Ten Technician Top Ten

Call Seora Call Seore
KATHBK 50,080 KATR 32,160
WB1DEU 43,275 KASSPO 28.424
KABJBK 41,976 KABSDE 27.6M
KASMON 41,820 KBALTQ 24,765
KB4EXX 38,624 KABYDY 22,050
KAZICF 37,398 KABUIMC 19,278
KAZZPD 37,275 KB4OSD 19,200
KASYKF 35,156 KAOREN 19,089
KAQTQF 35,070 KAGTWR 19,034
KAGSIX 34,782 KBBKKH 18,872
Division Leaders

Novice Technician
Calf Division Call

KA3JHZ Aflantic WA3BZT
KASMON Central Wasin
KAAUJG Dakota NOGQK
KABKHY Delta -

KABJBK Great Lakes KABSDE
KAZZPD Hudson RAZTFV
KABSIX Midwest KABUMC
WB1DEU New England KA1JJA
KATHBK Northwestarn KA7ZVIN
KATICF Pacific KBEKKH
KABYKF Roanaka WDEONJ
KABVSD Aocky Mountain NSEMR
KB4EXX Southeastern KB4LTC
KABTNN Southwestern KBEHKG
KASQLO West Gulf

KASSPO

finished number 4 last year, KASSDE, KB4LTQ
and KAZYDY round out the Tech top five.

This year, all Novice and Technician class en-
trants will be receiving certificates. These are
scheduled for a late July/early August mailing.
CLJ in 87!

S0APBOX

Thanks for the great opportunity to work my first
Novice Roundup. [ received my Novice license in
December 1985 and would like to thank all the Ad-
vanced and Extra Classes tor the fine patience in
sending and receiving the code of slower Novices.
They really helped me to obtain most of my QSQs
(KAINSE), This was my first contest on my own,
and | loved every minute of it! (KAIMMC). 1f the
Super Bowl and the Novice Roundup coincide again
next year, 1 thunk they shouid cancel the gatne,
Please establish cioser ties between ARRL and the
NEL (KAINIS). [ would like to extend my thanks

ta the General, Advanced and Extra Class license
holders who participated in the Novice Roundup.
‘Fhey afl had the patience and nnderstanding to
adjust their code speed for those of us who are still
trving to master the art of CW (KAITLDS). Novice
Roundup is 2 great excuse to break out the ale
straight key and have some good old-fashioned low-
tech fun {(KO1R). This was my third contest. Now
[ know why we use contest dupe sheets (KAZYMZ).
P've only bad my license two months, and this was
an excellent way (o improve my skills. 1 hope to par-
ticipate next year s a General or Advanced!
(KB4QKT). Next year, I'l] have to participate as
a higher-class licensee, 1 passed my 13 WPM code
test the Saturday after NR. The fast contest code
sure helped. FB Roundup! (KB4LTQ). By the end
of the week | had 47 states and three DXCC coun-
tries. Nat bad for two weeks as an amateur. On the
Monday after NR ended, 1 was able to pass iy
General code wnd written tests asx well as the
20-WPM CW for Extra, Thanks, NR! (KB4ARFQ).
The high point of the contest for me was being con-
tacted by WIAW. Wow! (NSIMW), 1 like the fact
that in NR everyone is equal; no fancy equipment,
and all operate in the ““Novice jungle” (KATHBK).
The Novice Roundup was one of the most exciting
things [ have done in a long time. CW is truly an
art and a science (KATWAN). Thanks for a won-
derful contest! [f the ARRL can take the time and
effort to sponsor this contast, the least I can do is
become a member (please find my application co-
closed) {KAYTGQ). 1t was fun and hectic. | lost 2
multiplier when we had the earthquake—we’re not
used to them in Michigan. (1} next year
(KASWVE), Thanks, ARRL! {W9SID). This is the
last vear | will be participating in NR as a Tech-
rician because | intend to upgrade in April. | in-

[

Gy

Melissa, KABWSQ, was one of
fraom the Michigan Section.

T A
the eight entrants



tend to be there in the upcoming yeurs to give my
support to those who are to follow. Movice Round-
up has been great tun and a learning experience for
me. 1 hope that it will be around for a long time
(KASNOH). There is still a tendency to send the
RST and then “IN’* followed by the Section. This
is very confusing when you'rs on the receiving end
and realize that the QTH is something other than
Indiana. Thank yon for giving us the opportunity
to get our fect wet in the world of contesting
(KABTWR). C’mon foiks, use “QRL?? instead of
just assuming the frequency is clear. Also, Find out
what section you live in (KARUMC). What a fan-
tastic contest! Not only did [ meet 74 new ham
friends on the air, but 1 have built up my CW speed
to the peint where [ feel 1°d have no trouble at all
passing the code test for my General. This happened
in just 23 hours of operation. What an experience!
73 to all of you from the flatlands of Nebraska
(KABUEA).

P -

lllincis is the home of 14-year-old KAIMON,
number 4 Novice finisher in NR "86.

KATWRG finished first in the sought-after
Washington Section.

Score Listings
Scora listings' indicate call sign, scors, number ot QS0s, multipliers (number of ARRL Sections + DXCC countries) and tatal hours.

1 KASMYFIT 11.280- 235 44- 26 New Mexico Washington NOGOAT 2074~ 41-34- 19
Connecticut KA3NFSIN 7 942- 209: 38 25 NSEMAT 16.128-252- 54 30 KATWEGN 12,412- F16-67. 26 KARWK!T 3 2
KATLLYGT 10,200- 245-42. 22 Maryland-Be HSINWT 14,016-218-64- 20 KAFTABIN 11,600- 200-58- 26 lowa
KATMTKIN 2,590 64-35- 14 KASIKIMN 26,496- 398- 64- 27 Mortherrt Texas Wyaming WASTIHIT 14,552 214- 58 30
KAILHIN 1.430- 8022+ 13 KAINZVN 20,040- 3134 60- 29 oy KAPWOZIT —— KABSTRIT 500 40-20- 16
KAIMGIUN 1152 15.24. 24 KAINWEIN 155.420- 200-61- 24 Eﬁéﬁgﬂ, fg:j;* :’.‘5;2; o z 7
FAINTEIN e 2l 7 4 KASYMHIN 14022 248-57- 10 & E.::;T;m T 5705
M ichi 44,782 827.66- 30
::Tﬁ;rr asmh:;?; o Alabama Oklahoma ::B':'::‘;’N ssTecomre 2 FARENT  190m. 0363 70
‘ - - . : 72 2 KATAN 7,174 277.62- 20
KAINSEIN  10.5%0- 23445 30 KBAEXOON 38,624 544-71- 34 e Tasan xop.0 19 KABWVEIN  25.086-892.54- 30 o B
KATNNIN 792 5672 16 KB4PFEN B0 42-20- 7 e s KABYDYIT 22 050 294 75 a0 '
) Southern Texas KABWAGIN 4,355 221-66= 27
New Hampshire Kentucky KASUMAT 11685 205.67. 26 KARWON/N 12,860 220-63. 21 Minnesota
KATMMOIN 3,366 99-34- 20 KRADQVIN 22,000- J4o-64- 12 1,683- 205-57. &5 KASWSQIN 5815 20843, 28 KAMIJGIN 16,287 267-61- 30
KBAGKTN 5,200- 110-49- 24 BASVRGIT 9,400 200-47- 75 KAZVOSIN 8,403 §3-41. 55 KATQYIN 15,498, 339.62. 76
Rhado istand KASMOU 8,4B0-150-53. 73 KABUNZIT §25. 3305 10 KABIVSIN 10,088 194 52- 59
) HNarth £arollna HASYCZIN 4386 107-43 7 ol
WE1REUMN 43,275-5Y7- 75 b P M KADQOKIN 8,129-203-43% 30
KATMPEMN 8,544 178-48. 23 KE4NYOIN 11,004 21252 19 NSHUHT 2516 68.37- 25 Ohio KAPRYWN 8,084 15247- 13
RATNIWIN 5400 150 36. 23 HBAOEN/MN 4,016-196-45. 30 KASYEXIN 1080 40-27- 21 KABSDE/T 27 57141367 30 NEGUK/T 450 139-50- 21
KO4FWUN 5,903-177-38- 10 KABNNAIN 20,508-392-64- 22 ASUZGIN #,500- 100-45- 30
Vermopnt KB4ONY!N 3,914-103-30- 11 8 NAGFIT 17,075-2H- 63 4n KAGRECIN 245 =113
KAINJSIN 1,862 406- 174 28 KB4NIGT 81 41.21- 8 Enst Bay KABWRTIN 15,895- 289- 55« 26
KA ILDST 2001- B9-29- 16 KB4NMDIT T2 3818 92 KBEKKHIT 18.872-212-96 50 KABTNT/Y 13,160 245 56- 26 Mizsouri
2 HGLATT oo KBBJGH/N 16,500 250- 52~ 28 KARTEWIN 12,036.236-51- 17 KABUMCIT 19,278- 306-63- 30
' e KABWSH(T 12,036- 204 54- 28 KABTWRIT 19,034-307- 62- 80
Northern Florida Orange KABHSON 11.440- 220 52 27 WOBHBLIN 11,368 20856 14
15t New Yo . : Rl -
Enstern Now York . KBaLTeyT 24,786-381- 65 30 KASTRNN 490 16155 19 WOBIFHIT 13, 750- 205-50- 28 KARSOHN 9,460- 21547 78
KAZZPDIN 37, 275585871~ 50 KB4MHHM 20,798, 309- 62- 3G . 6 I 19. 98 151. NEHOGIT 3 709, 80747 18
NEFZUIT 8 11 & 11 KASLDO/N 8,379 133-63- 70 KBBANCIN 9.690- 40-41- 23 KABWTZI GLABE- 136-47- 17 Nebraska
KB4LCCIN A820- §7-44- 18 Santa Barba KABVVE/N 2BEC- 95-30. 18 ; 2470 7031
New Yark City-Long Island KEAFOSIN 08 3219 8 4nta Barbara . KASTGGN Tags. aoan. o0 mm ;";2_ iy 1; ?;
KAZIT 5,805 135- 43 24 KBGHKGIT 2840- B&-I5- U KABVALIN SeE 1912 % i
NZEZPIT 585 3515 8 South Carolina KAZIQOYN 203 4321 30 FABTIOIN s 1746 7 Sauth Dokota
WB2YBVIT 418 2218 2 KAADTHN 5,481- 12743 %7 B . X
HAZZUHN 278 25-11- 15 Santa Clara Valloy West Virginta KASRBHN/MN 2860 71-36 14
Sauthern Florida KHABIROIN 2400 75.3% 14 KABYKEIN 35,156-517-68- 30
Northern New Jersey KBaRFOMN 14,742 29460 30 KASTRYIN 1568 43-3%- 10 ! e o e
. KAGING/T 23 99 KASHLD/N 15,885 262545 30 Non-Novl
WAZFEHN 13,915 263-55- 30 KATNSBIN 16 &4 2 G 3187 4 WDRQNT 8293 127-48- 18 an-Novices
KAZTFIT 13,075- 244-54- 30 KABVALIN 1.118. 4326 3 KP4F] 22,317, KABSISA 12,688,
KAZUGRIN  10,800-206-50- 19 Tennessea San Jonquin Valley - v o AlgU 8,742, HP1AC 8,215, KO1R
HAZYYYIN 3,150 90-35 15 KaamMsam 14,535 205-51- 20 KRGETAT L 9 7,700, WAPHHX 7,124, K3TX 7.003,
KAZVHEIN 2,628- 101-28- 16 KBAMKYN 11,286 198-57 15 il WIADE 6,808, kaGXLl (WAILIS)
KAZPZOIN 1817 T8-25 11 KB4RZXN 2,708 99-34- 20 7 linols 5,800, W7HO 5250, WSUA 4,455,
EAZRLN/N 216 1B-12 5 Alaska KAIMONIN 41,820- 615-68- 30 K1KI 3,720, KAIMZG 3,570, KUTG
Virginla ] KASTOFIN 35,070 48570 0 5,531, KY3M 3,293, NIDPV 2,813,
Bouthern New Jersey KBAMUZIN - 34,952-452-76- 30 WL7BFE/N 8 3922 0 KA4EDF/N 0,700- 335-60- 22 KC3CH 2,400, WDBDZE 2,592, W1SE
KARZOOIN 7,588 20537 27 KB4FASIN 30,600- 435-88- 30 KLy T4 3421- 5 WOSIDIT 4,021-118-37. 16 2,070, W10D 1,908, KA1DTY 1,757,
KAYINIT 204 13-12- 20 KBAOSDYT 18,200- A48 29 dsho KASHAF(T 1,480 5527 15 KB1R 1,700, WAIVIL 1,272, KdiX
NAIXVIT 16,472 232-60- 30 HAITYZIN 509- 29-21- 2 1,272, AA3D 1,045, KMER 545,
Western New York KBIMREMN 6.357- 15329, 23 KBEORWN 17,877-305-54. 30 et m).AaorxummF) 510, VEINYT 464,
KAZRWLN 26,254 398-81- 30 NALKENT 6,015 11651 30 RATVINT EBFR102-36- 20 ndiatm KASLPN 360, WREA 233, KZ1A 25¢.
KAZWIKIN 5. 134 354-71- 25 KEAOMDIT 5,704 124-48- 24 Montana HASFLW/N 29,106 441.B6- 28 WNAKKIVS 182, NM20 140, KEZ.JR 99,
WECKM (KAZZOOM, opr) KABLXIN 3400-100-34 8 , i} KABTHWI/N 13,104- £34-56- 78 WAZYYA B4,
12,788 218-56- 28 KB4RDIN 2,508 66:38 10 KATHBKIN 50.080-626-60- 30 KADUJE/N 9,148. 21942 &7
NRCTUT 11,220- 204-55- 28 KB4ROMIN T3 323 15 KABSVYIN 946 35-27- 28 KAQUHTT 4,440- 111-40- 28
KAZSJGN 8,888 202-44- 30 KB4RBAN 952 7112 20 Nevada KAGNOHIN 3,182 86.37- 27 Checklogs
2,020- 195~ : 12 HOFMAIT 1,000- 40-25 30
KaavmEN e '.EEZEES}?} Mt 1: g 1? RATHZEN 47.360- 52265 30 NOFNLIT 13- 13-10- & AH2H, KILD, KaEIQ, KATTUY,
3 KBAGIPUN te 4o 1=t KATVION 4573 117-39 10 KATOWX, KAILYD, KATMAD,
Befaware KANNANIN B15 21-15- 15 Wisconsin KATNWY, KA2JLG, KAIJCHY.
5 KASTIEIN 7.056-147-48- 18 KASMBE, KAINVZ, KASAKS,
ASLNAIN 24,768-357-64- 30 Qragon KASTEVIN ‘sgg 2880 23 KASNBU, KABASL, KVaU,
WASRZTR 14,860-210-63- 27 Arkanaas KATVRWIN 5.700- 134-50- 28 NBBKE, NBFMR. N3CZ8, NSHTX.
WEHILGPIN 8,211-161-51- 20 KABKHVIN 19,215- 305-63- 29 a NBESV, NDX, NN2P. VEZETW,
Utah Wara, W2KTF. WaAHK, W3SOH,
Eastern Pennsylvania Loutsinna KATGHYIN 430510541 25 Falarada WELIGF. WaCZR, WSVUV, WICLIN,
KAMSHZIN 30,615 471-65 30 EASUDHRN 42 7- & 1 FATSWAIN AW & 5 4 KAGVEDIN 13,166- 217=58- 30

WEIEKY, WDBHAQS. K]
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Announcing The First ARRL 10-GHz
Cumulative Contest

Objective: To promote amateur microwave
activity.

Region: USA and Canada.

Eligibility: Licensed amateurs operating in the
above region. .

Introduction: OF the currently available
UIS/Canadian microwave bands (1000 MHz and
above), 10 GHz is second in activity only to the
1296-MHz band. Although homebuilt equipment
does exist, commercially available components
have made simple, trouble-free operation pos-
sible. Such equipment costs approximately the
same as a good 2-m FM mobile unit.

The primary example of this is Microwave
Associates ‘“Gunnplexer’” transceiver. [t is
estimated that as many as 1000 of these trans-
ceivers are in service. Unfortunately, a large
number of amateurs are not actively experiment-
ing with their units, simpiv because they do not
know of another amatenr to work! A scheduled
contest activity would do much to promote
activity.

Propagation oft the 1{-GHz band is essentially
line of sight. The typical range {without enhanced
prapagation) between two 15-mW Gunnplexer
transceivers and simple antennas is 23-50 miles.
"This may be significantiy increased by using rore
power, larger antennas and/or aperating from
hilltop locations. An optimized hilltop station
should be able to make [00-mile QSOs. En-
hanced propagation, which normally occurs over
water, can bring 22X of 200 miles or better, The
current world’s record is held by Italians—1000
miles between & pair of S0-mW stations!!

Because of the propagation characteristics and
very stnall antenna beamwidths normally en-
countered on 10 GHaz, calling CQ will nof usually
lead to & contact., The standard wode of
operation 15 to establish schedules in advance.
Therefore, a contest for 10 GHz must radically
differ from the typical VHF/UHF tormat.

A “‘cumulative’ style contest is hest suited for
this band. Fwo. days of operating, separated by
a weekend off, would enxble entrants to operate
from a variety of remote locations. Since
schedules must be made in advance, ARRL is
asking interested parties to provide their
addresses, telephone numbers and type of equip-
ment used. A list of 10-GHz operators will then
be provided to all applicants, along with their
contest-log forms, Sufficient time will be allowed
for the participants to make their schedules prior
to the contest.

Compatible equipment is encouraged to maxi-
mize the number of contacts. For narrowband
wark, 10.368 GHz is the usual frequency. When
using 30-MHz 1Fs, 10.250 and 10.280 are the
most common operating frequencies. There are
also some peaple with 100-MHz IFs operating
in the 10.2-10.2-(GHz region. Of course, contacts
on any frequency in the band are okay.

The VHF/UHF Century Club Award (VUCC)
is available with SHF endorsement for 10 CGiHz.
The minitmum number of grid-locator squares
needed to qualify on this band is 5. An inquiry
with an SASE to the ARRL Awards Desk will
bring you the complete rules and application
forms.

Rules

1) Object: To work as many amateur stations

84 asi=

in as many different locations as possible from
as many locations as desired on the 10-GHz
band.

N Contest Period: Begins 1800 local Friday
and ends 2100 local Saturday for the weekends
of September 27-28 and Cctober [0-11,

3} Categories: Entries are not braken down
into any categories.

4) Fxchange: Six-character Maidenhead
Lacator (see Jan 1983 QST, p 49, or write Special
Requests at H() for a reprint), Signal report is
optional,

5) Miscellaneous:

A) Scheduling contacts is both permissible
and encouraged.

B) Stations are encouraged to operate from
more than a single logation. For purposes of
the contest, a change of location is defined as
a move of at least 16 km (10 miles), A station
may be reworked for additional credit by either
end of the contact moving to a new location.

() Contacts may not be duplicated on the
second weekend (that is at least one.end of the
QSO must be from a different location)

D) Contacts must be made over a minimum
distance of 1 km.

E) A transmitter used to contact one or
mare stations may not be used subsequently
under any other call during the contest period.
"The intent of this rule is to prohibit **manufac-
tured” contacts,

F) Contacts with aevonautical mobiles do
not count.

6) Scoring:

A) Distance points. The distance in km be-
tween stations for each successfully completed
Q80 is caiculated, Distance points = distance
in km.

R) QSO Points. Count 100 QSO points for
each different unique call sign worked. Portable
indicators added to a call sign are not considered
as making the call sign different and unique.

(7} Total score = Distance points + QSO
points,

D) There are no mudtipliers.

E) In making the distance calculations, a

siring {or ruler} and a map may be used. However,
calculations by computer program are preferred.
Several such programs are available in the com-
mmercial market, including The ARRL World Grid
Locator Atas (34). For purposes of making cal-
culations, stations are defined as being located in
the center ot the 6-character locator subsquare
{most computer progtams make this assumption),

) Scoring example. On the tirst weekend,
KBONM operating from Mt Grevieck, MA,
works WI1VD (distanee 97 km) and WILJ/]
{distance 107 km).

On the second weekend, KBONM/| operating
from Pack Monadnock, NH, works the
following stations: WiVD (154 km); WIXX/1
(205 km); WI1LJ (157 km): and AA2Z (147 km).

Distance points = 97 + 107 + 154 + 205 +
157 + 147 = R67

QS0 Points = 100 « 4 -
WILJ, WIXX, AA2Z)

Final Score = 867 + 400 = 1267

7} Registration and Reporting:

A} Prospective entrants are encouraged to
register their intent in advance withh ARRL. 3end
ot phone ARRL HQ with your name, call, ad-
uress and home tetephone number, type of equip-
ment and operating frequencies, with an SASE.
A few weeks prior to the contest, you will receive
the official log forms plus 2 printout of all those
preregistered. This will facilitate the arranging
of schedules. Schedules may also be set up by
use of the YHF calling frequency of 3818 kHz
on the evenings of Tuesday, Wednesday and
Thursday before the contest weekends starting
at 7 PM local. Also 144.230 and 146,53 MHz
¢an be monitored during the contest to arrange
schedules with other stations. Paired stations
should move off these frequencies once contact
has been macde,

By Logs should indicate the exchange infor-
mation plus distance of contacts in km.

7 Togs must be submitted no later than
30 days afier the end of the contest 1o ARRL,
225 Main St, Newington, CT v6l1ll.

8) Awards: Suitable awards will be presented.

9 Disqualifications: See Jan 1986 QST.651

400 (WIVD,

Top Scores, ARRL
80/75-Meter Midnight Special

Here are the top scores for the most recent
Midnight Special, held January 4, 1986.

KORS 22 KaLL 159
K3IMR 218 AloX 15%
K9ZO 208 N&TR/7T 153
ACRC 201 NECIB 152
KURE 144 KBNS 151
E5MM/7 179 N6RO 148
KS90 168 WTCB i47
KSNA 162 NTBG 141
ALTB L] KMeL 140
MNA2N 160 W2Cs 137

K3MD 132 VEIVN 12
WaXL 131 W2FOE is
NSCT 131 NAZC 114
K3INA 130 K2GBH 11
KI3L 127 W2IHY 107
KT7G 127 K2YGM 105

All participants have heen sent the complete
results. Others may obtain a copy by sending an
SASE to the ARRL Contest Branch.

Another Midnight Special is presently in the
works. Keep an eye on Contest Corral for details.
GLI—WIOD wEed



Contest Corral

Conducted By Billy Lunt, KR1R
Agsistant Contest Manager, ARRL

May 31-Jun 1

National 6-Meter Invitational Net Activity Day Con-
test (SINY, from 14007 May 31 until 24002 Jun |, Open
to akl f-mater operators. Exchange call, SIN number
and grid square, Count 3 points per QSCr with SIN
member and 2 points per QSO with nonmember, Final
seore 15 sim of QS0 points times number of different
grid squares worked. Certificates, Send logs by Jul 1
to Lisa Lowell, KABNNO, PO Box 547, Huge, €O
ROB21 (new address),

World Telecommunications Day Contest, phone and
CW, sponsored by Liga Amadores Brasileiros De Radio
Emissao (LABRE). CW trom 00002- 24007 May 31 and
phone from 00007-2400Z Jun 1. 160-10 meters. Single
ap/single transmitrer/all bands, Multiop/single trans.
mitier/all bands and elub competition. Work stutions
anee per band. Exchange signal report and [TU) 7zone.
Contact your awn country tor zone credit, not QSO
puoints, For stations between different continents, count
2 points for each QSO on 10/15/20 meters and 4 points
cantacts on 40807160, For QS5Gs with ditferent coun-
tries on the same continent, count | point on 10/15/20
meters and 2 points on 40/ 80 160, Multipliers are FTU
zones on each band. The firal multiplier is the sum of
multipliers worked on each band. Total QSO poinis
fram all bands times the tinal multiplier equals 1he
claimed score. Awards, Keep a separate log for each
banl/made and include a summary sheet, Entries must
be postmarked by jul 31. Include SAE and 3 IRCs for
resnits and mail to LABRE, I'TU Contest Committee,
PO Box 07-004, 70000, Brasilia, DF, Brazl,

JUNE
3

West Coast Qualifying Run, 10-35 WPM, at 04007,
Jur 4¢9 PM PDT Jun 3). WeOWP prime, W6ZRJ al-
ternate, Frequencies are approximatety 359077050 kHz.
Linderline nne minute of the highest speed you copied,
certify that your copy was made without aid and send
ta ARRL for grading. Please enclose your full name,
call (if any} and complete mailing address. A large
SASE will help expedite your award or endorsement.

1)

WI1AW Qualifying Run, 10-40 WPM, at 02007 Jun
TE{1o PM ELT Jon 10). Transmitted simultaneously
on 1,818 3.58 T.08 14,07 21.08 28.08 50,08 147,555
MHz. See Jun 3 listing for more details.

14-15
ARRL June VHF Q80 Party, May Q57. p 88,

World Wide Sonth America CW Contest, sponsored
by Antenng-Eletronica Popular magarine, from 15002
Jun 14 unti? 15002 Jun 15, CW onrly, 30 through 10
meters. No crosshand QSOs. Singfe operator, singte
band or multiband; and multioperator, single transmit-
ter Classes: SWL. Exchange signal report and serial
number. Work stations once per band. QSO with own
country—~0 points {multiplier credit only); QSO with
same continent—2 points; QS0 with different
cantinent—34 points: QSO with South Agerican station
{only for DX stations)—8 points. Multiply taral QS0
points by total number of DXCC countries worked plus
total number of different South American prefixes
worked on each hand. Separate logs per band. Mail logs
(with SAE/ERC for results) by Aug 31 to WWSA
Contest Commitree, PO Box 1RO, 10772 Ria de
Janeire, RJ, Brazil.

21-22

SLand CW Contest, spomnsored by the Jokiet ARS,
from [700Z Jun 21 untit [700Z Jun 22. Evervone works
everyone. Work siations once per band. Entry classes:
single op, single transmitter; multiop. single transmit-
ter; muihop portable, maximum twa (ransmirters, Ex-
vhange secal number and state/provinee/vountry,
Suggested frequencies: 1.805 and 60 kHz up From lower
band edges of 86, 40, 20, 15 and 10 meters, Novices:
25 kHz up fram lower band edges, Count 2 points per
9-land QSCHIL/INAWI, | point for athers, Multiply
by tofal states, provinces and countries worked, Add
one bonus moltiplier for each group of 20 9-land sta-
tions worked. Awards, Mail logs by ful 31 (include
larpe SASE for results) 1o Paula Franke, WBYTRL, PO
Box %73, Beecher, iL 50401,

All Asian DX Contesl, phone, sponsored by the Japan
Amateur Radio League, from 0000Z Jun 21 until 24007
Jun 22 (CW enntest will be Aung 23-24). 160 through
10 meters. Entry classes: single op, single band; single
ap, muttiband: multiop, woltiband. No crossband
(50s. Single ops may have only one transmitted signal
at any given 1ime, Multiops may have 1 magimum of
vne signal per band. bxchange signal report and a two-

digit number denoting the operator’s age. ¥L stations
may send 00, Count one point per Q50 with Asian
stations on 7 through 28 MHz, 2 points on 3.5 MHz
and 3 points an 1.9 MHz, Multiply by the aumber of
different Asian prefives (WPX Rules) worked per band.
Note: JD1 stations only on Ogasawara count for Asia,
Use separate logs for each band, Mark multipliers the
first rime worked. Provide a complete summary. JAR).
Asian Countries list: Ad A5 A6 AT AY AP BV BY EP
HE/HM HS HZ/7Z JA-JS JD1 JT 1Y OD S2 TA
UA/UN/UV/AUW UL RA/RN/RV-RW/RZ9-0 LID
UF UG UH UL UJ UL UM V85 VSOM/RQ VLI XU
XV 3IW XKW XX9 XZ YA YI YK 204 5B4 [5 48 4W
XL TO 9K OM2 9N 9V and Abu Ail. Enclose SAE
and LRC for results, Mail logs to arrive by Jul 30 {Sep
30 for CWY 1o JARL, POB 377, Tokyo Central, Japan.

23

WIAW Qualifying Run, 10-35 WPM, at 13007
(9 AM EDT). See Jun 3 and 10 listings for more details,

28-29

Field Day, sece May QST. p 79 for rules. Please note;
Field Day is the (ourth fulft weekend in June.

JULY
1

Canada Day Contest, sponsared by the Cznadian
Amateur Radio Federation, 0000724007 Tul 1. kvery-
body works everybody. 160-2 meters, phone and CW,
Entry classes: single ap, all bands: single up, single
band; multioperator. Work stations once per mode on
each band. Na erossmode contacts. Exchange RS(T),
serial nomber starting with 001 and province/
state/country. VE1 stations must alse send their
province, Count 10 paints per VE (S0, 4 points tfor
other countries. VE@ counts as Canada and | multi-
plier. 20-point bonus tor working any CARF srations
using TCA or VCA suoffix. Multipty by total VE
provinces worked per band on each mode (VO1/,VO2

WI1AW Schedule

April 27-October 26, 1986

MTWThFSSn = Days of Week Dy = Daily

W1AW code practice and bulletin transmissions are sent on the following schedule:

UTC Slow Gode Practice
Fast Code Practice
CW Bulleting
Teleprinter Bulleting
Voice Bulletins
EDT Slow Code Practice
rast Code Practice
CW Bulletins
Teleprinter Bulletins
Volice Bulletins
CDT Slow Code Practice
Fast Code Practice
CW Bulieting
Teleprinter Bulleting
Vaice Bullelins
MDT Slow Code Practice
Fast Code Practice
CW Bulleting
Teleprinter Bulleting
Voice Bulleting
PDT Slow Code Practice
Fast Code Practice
W Bulletins
Teleprinter Bulletins
Vaice Bulletins

Dy: 0130, 0430

MWF: D200, 1300; 2300; TThSSn: 2000; Sn: 0200
MWE: 2000, TTh: 0200, 1300; TThSSn: 2300, $: 0200
Dy: 0000, 0300, 2100; MTWThF: 1400

Dy: 0100, 0400, 2200; MTWThF: 1500

MWF: 9 AM, 7 PM: TThSSn: 4 PM; 10 PM
MWF: 4 PM, 10 PM; TTh: 9 AM; TThSSn: 7 PM
Dy: & PM, 8 PM, 11 PM; MTWThF. 10 AM

Dy: & PM, 9 PM, 12 PM: MTWThF: 11 AM

Dy: 8:30 PM, 12:30 AM

MWE: 8 AM, 8 PM,; TThSSn: 3 PM; 9 PM
MWE: 3 PM, § PM; TTh: 8 AM: TThSSn: 6 PM
Dy: 4 PM, 7 PM, 10 PM; MTWThF; 9 AM

Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM

Dy: 8:30 PM, 11:30 PM

MWF:. 7 AM, 5 PM; TThSSn: 2 PM, 8 PM
MWEF: 2 PM, 8 PM; TTh: 7 AM; TThSSn: 5§ PM
Dy: 3 PM, 6 PM. 9 PM; MTWThHF: 8 AM

Dy: 4 PM, 7 PM, 10 PM: MTWTHF: 9 AM

Dy: 7:30 PM, 10:30 PM

MWF: 6 AM, 4 PM; TThSSn: 1 PM; 7 PM
MWF: 1 PM, 7 FM; TTh: 6 AM; TThSSn: 4 PM
Dy: 2 PM, 5 PM, 8 PM; MTWThF: 7 AM

Dy: 3 PM, 6 PM, 9 PM; MTWThHF: 8 AM

Dy: 6:30 PM, 9:30 PM

Code practice, Qualifying Run and CW bulletin froquencies: 1.818, 3.58, 7.08, 14.07, 21,08, 28.08, 50.08,

147.555 MHZ.

Teleprinter bulletin frequencies: 3.625, 7,095, 14,095, 21.095, 28.095, 147 655 MHz.
Voice bulletin frequencies: 1.89, 3.99, 7.29, 14.29, 21,39, 28.59, 50.19, 147.555 MHz.

Slow code practice is at 5, 7', 10, 13 and 15 WPM,

Fast ¢ode practice is at 35, 30, 25, 20, 15, 13 and 10 WPM.

On Monday, Wednesday and Friday, 1300 through 2100 UTG, transmissions are beamed ta Europe on 14,
21 and 28 MHz; on Wednesday at 2200 UTG they are baamed south.

Cude praclice toxts are from ST, and the source of each practice is

Iven at the beginning of each practice

and at the beginning of alternate speeds. For example, "“Text is from %ebruary 1986 QST, pages 9 and 85"
indicates that the main text is from the article on page 9 anc the mixed aumber/letier groups at the end of

ech speed arg from the contest scores on page B5...

On Fridays, UTC, a DX bulletin replaces the regular bulletin transmissions.

On Wednesdays at 2230 UTG, an IARU Region 2 bulletin in English and Spanish on 45.45-baud Baudot
is sant on the regular teloprinter frequencies, beamed to Central and South America.

On alternate Saturdays at 2230 UTC, Keplerian Elements for active amateur satellites will ba sent gn
45.45-baud Baudot on the regular tefeprinter frequaencies. The next date for transmission will be given in

regular satellite bulfetins.

W1AW CW and voice bulletins ars sent on OSCAR 10, Made B, when the satellite is within range. Loak for

CW on 145,840 MHz and SSB on 145.952 MHz.

Telaprintar bulletins are 45.45-baud Baudot, 110-baud ASCIl and 100-baud AMTOR, FEC made. Baudat, ASCII
and AMTOR ({in that order) are sent during all 1500 UTC fransmissions, and 2200 LUTC on TTAFSSn. During
other tfransmission times, AMTOR Is sent only as time permits.

CW bulleting are sent at 18 WPM,

W1AW s open for visitors Monday through Friday from 8 AM to 1 AM EDT and on Saturday and Sunday from
3:30 PM to 1 AM EDT. If you desire to opsrate WTAW, be sure ta bring a copy of your license with you.
W1AW is available for operation by visitors between 1 and 4 PM Monday through Friday.

In a communications emergency, moniter W1AW for special bulleting as follows: voice on the hour, teleprinter

at 15 minutes past the hour, and CW on the halt hour,

W1AW will be closed on July 4 and September 1.
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VEI-PEl VEI-NB VEI-NS VF2-8 VE@ VYI; max
26/band, bath modesy. Sipggested Trequencies:
1.810/1.840  3.525/3.778 1.025/77.0M3/7.155
14.025/14,150 . 21.,025/21.250 28.025/28.500
S0L040/50. 110 144.090/146.520 MMz, Suggest phone
un the hour and CW on the half hour. Awards. Sum-
mary sheets available for an SASE, Mail logs within
30 days gnclude SASE or SAE/IRC for results) to
CARF Contest, oo N. Waltho, VEBYW, Box 1890,
Morinville, AB T0G 1P¢ Canada.

2

West Coast Qualifying Run, 10-35 WPM, at 04007
Jlul I}l 1% PM PDT Jul 2). See Jun 3 listing for mare
cdetails,

9

WI1AW Qualifying Run, 35-10 WPM, at 02007 Tul
10410 PM EDT Jul 9). See Jun 3 and 16 listings for
more details,

13-14

IARU HF Championship, Apr 98T, p 78,

19-20

€'Q World-Wide YHF WPX Contest, sponsored by CQ
magazne, from 00007 Jul 19 until 24002 Jul 20 (48

hours). Use all authorized bands from 50 MHz through
1296 MHz (6 meters through 23 cm). Use all modes,
except no repeater or satellite contacts, Exchunge calt
sign and grid syuare. A station in a call area different
from that indicated by bis call sign is required to sign
portable. Multipliers are the prefixes worked per band.
Count | point per QSO on 50, 70 or [44 MHz; 2 points
per Q30 on 220 and 432 MHz; 4 points per QSO on
%02 and 1296 MHz. Work stations once per band,
regardless of mode, Multiply total QSO poinis times
the total number of prefixes worked (the sum of the
prefixes worked per band), Classes are: single opera-
tor, single band; single operator, multiband; single
wperator, single band, low power; single sperator,
multiband, low power: single operator, portable {with
temporary power sourcel; multtoperator, single band;
multioperator, multiband; multioperator, portable
{with temporarv power sourge); FM only. Low power
is defined as 30-W PEP output or less. Trophies and
certificates. Send entries before Aug 31 to SCORE, PO
Box 1161, Denville, N1 07834, or to £ maganne, 76
Notth Broadway, Hicksville, NY L1801,

5
WI1AW Qualifying Run

26-27
Armadille Run, Apr 5T, p 73,
County Hunters Contest, CW

Standard Contest Guidelines

1) Make sure your log details the date, time, band,
call sign and complete exchange sent and received
for each QS0 claimad for contest credit.

2} Your summary sheet should indicata your scora,
including how you figured it, and a declaration that
you followed FCC/DOC regulations and the contest
rules. Your name, call sign and complete addrass
should be typed or printed in block letters.

3) Crossband, crossmode and repeater contacls
are usually not parmitted. Contacts with the same sta-
tion on different bands are usually permitted.

4) Your log should be checked carefully for dupli-
cata (1S0s; if more than 200 QSOs are mada, dupe
sheets should be includad with your antry.

5) Your log may he considerad a checklog or dis-
quzlified if it is incompleta or if too many errors are
detected by the contest committee.

6) Avoid standard net frequencias..

Intarnational contasts generally offer awards to
top scorers from each US call area and each coun-
try, state QSO parties to sach stata/provincs,

8) Your summary sheet should inciude the
following statement: *'| have observed all competition
ruies as well as all regulations established for
Amateur Radio in my country.” The daclaration
should be signed and dated. L i

Special Events

Conducted By Billy Lunt, KR1R
Assistant Contest Manager, ARRL

Lewis, Kansas: The Wichita ARC will operate WOSOE
Jun 6-8 as the Milestones of Memories operation to
celebrate their centennial. Suggested frequencies: 3,875
7.250 14,250 21.325. QSL via Wichita ARC, WASOE,
707 N Main, Wichita, K5 67203,

Porismouth, Yirginia: The Postsmouth ARC will oper-
ate W4POX from the Lightship Portsmouth at the
Paortsmouth Seawall Festival Jun 6-8, 15007-0800Z.
Suggested frequencies: 7,230 14.290. For special com-
memorative QSL., send QSL and SASE, For com-
memorative certificate, send QSL and 9- = 12-in 8BASE
(39 cents) via W4APQOX, 4500 Manor Ave, Porismouth,
VA 23703,

Grand Marais, Manitoba, Canada: The Manitoba DX
Club will operate VE4CAT Jun 6-8 for the 4th annual
Catlish DXPedition from the east shore of Lake
Winnipeg. Suggested frequencies: phone—14.225;
CW—7,045 7.125. For QBL. and certificate send SASE
via Manitoba DX Club, VE4CAT, PO Box 28, Group
322, RR 3, Winnipeg, MB R3C 2E7, Canada,
Hopkinsville, Kentucky: The Pennyroyal ARS will
aperate a special-event station 1400Z-22007 Jun 7 to
commemaorate the birthday of Jetferson Davis, first and
only president of the Confederacy. Suggested frequen-
cies: phone—3.940 7,240 14.240; CW 7,110, QSL and
SASE for certificate via PARS, PO Box [077,
Hopkinsville, KY 42240.

Fair Lawn, New Jersey: The Fair Lawn ARC will oper-
ate W2NPT 13002-2200Z Jum 7 and 1400Z-1500Z Jun
¥ to commemorate the 25th anniversary of their club.
Suggested frequencies; phone—7,285 14,285 21.385;
CW-—7.0507.110_14050 21050. For an attractive QSL
certificate, send QSL and SASE via Frank Leanard,
WINPT, 17-12 Well Dr, Fair Lawn, NJ 074100
Madison, Uhlo: The Wireless institute of Northern
Ohia sponsored by the Lake County ARA will oper-
ate KOO to commemorate Ohio Wine Month. Oper-
ation witl be 2300Z Jun 7 until 0300Z Jun 8§ on 7,233
and 14.235; and 1500Z2-19007 Jun § on 7.235 and
14,235, For an 8.5- x |1-in certificate send SASE via
WINO Weekend, KOBO, 7126 Andover Dr, Meutor,
OH 44050,

England: The Mzrconi Radic and Electronics Society
of Partsmouth will operate GB4OH from (sborne
House, the roval home of Queen Vicloria, and
GBMOW from the Royal Needles Complex Jun 7-14
{0 commemaorate the &9th anniversary of the Marconi
Earlv Expeniments. Both stations will have vintage
backup artifacts, vourtesy of the National Wireless
Musewm, GIKPQ and Marconi,

Haddonfield, New Jersey: The South Jersey RA, the
aldest tadio club in the USA, will operate KZAA from

86 O57=

1200Z Jun 7 until 04007 Jun 16 to celebrate their TOth
birthday. Suggested frequencies: phone—3.890 7.240
14,230 21.360 28.600; CW-—3.590 7.050 14.050 21.090
28.150; 2 meters, Movice bands. For 2 commemorative
QSL, send SASE and (JSL. or log info to South Jersey
RA, PO Box 1026, Haddonfield, NJ 08033,

Cape Hatteras, North Carolina: The Raleigh AS will
aperate W4DW Jun 8 and Jun M0, 1500Z-2100Z each
day, in celebration of the 400th anniversary of the
Roancke Yoynges to the New World, organized by Sir
Walter Raleigh, For commemorative QSL, send no. 10
SASE and Q3L via RARS, WADW, PO Box 17124,
Raleigh, NC 27619,

Brookfield, Olinois: The Chicago Suburban RA will
operate NSBAT 15002-2300:2 Jan 14 from Brookfield
Zoo as part of the West Suburban Council BSA annu-
al Scout-O-Rama. Operation will be 7.250 and 14,250,
For a full-color QSL, send QS1. and no. 10 SASE via
NIBAT Special Event, PO Box 88, Lyons, 1L 60534,
Gonzales, Louisiang: The Ascension ARC will oper-
ate N5SINK from (2007 Jun 14 until 030027 Jun 15 and
12007 Jun 15 until Q600Z Jun 16 (o celebrate the 20th
anniversary of the Jambalaya Festival, Suggested fre-
quencies: phone—7.230 14.280 21.375 28.585; CW—40
and 15-meter Novice bands. For certificate, send QSL
and 8- x 12-in SASE via Freddy Keller, KASVZP, PO
Box 178, Sorrento, LA 70778,

Norih Platte, Nebraska: The MNorth Platte ARC will
aperate WOCKH [7100Z-2300Z Jun 14-1% from the
home of Buffalo Bill Cody during Nebraska Land
Days. Suggested frequencies: phone—7,250 14.290
21.400; CW-—7,125; RTTY—14.09). Certificates via
NPARC, Box 994, Narth Platte, NE 69103,
Argonne, Winois: The Argonne ARC will operate
WYQVE 0500Z-1000Z Jun 21 to comunemorate the 40th
anniversary of the establishment of the LJS National
Laboratory System, of which Argonne is the first,
Operation will be 20-meter Cieneral phone band and
144,59/145.19, Send QSL and SASE to AARC, PO
Box 275, Argonne, IL 60435,

Denton, Texas: The amateurs of Denton will operate
a special-event station Jun 23-25 from a ‘‘prairie
schooner mobile’® traveling about 4 mi/h in a horse-
drawn covered wagon as part of the Texas Wagon
Train on a J000-mile journey around Texas to ¢om-
memorate the Texas Sesquicentennial. Bands to be used
will depend on propagation. Send QSL. and SASE via
CGraarge Lindley, WASHKW, 3305 Heather La, Denton,
X 76201,

Twin Yalley, Minnesotaz Local hams will operate
KESDJ Jun 27-30 to commemorate the centennial of
Twin Valley. Operation will be in the 15, 20 and 40

General phone bands, OSCAR 10 and other available
satellites, Satellite operation will also be held on Jun
21-22, primarily OSCAR 10 Mode B. Send QSL and
SASE to Dale Cary, WDBAKQ, 1318 34th Ave §, Apt
301, Moorehead, MN $6560.

Hodgenville, Kentucky: The Lincoln Trail ARC will
operate W4BEJ Jun 28-29 from the Abraham Lincoln
Birthplace National Historic Site durng Field Day. For
a cammmemorative certificate, send QSL. and SASE via
LTARC, PO Box 342, Vine Girove, KY 4H7S.
V¥ancouver, British CColumbia, Canada: ‘The Vancouver
ARC will operate VETEXPO and VCT7188 Jun 28-29
during Field Day to celcbrate the centennial of
Yancouver and their club's Sth anniversary. Send QSL
vin Vancouver ARC, 5861 Willow St, Vancouver, BC
V37 387, Canada.

Macomb, Hlinois: The Lamoine Emergency ARC will
operate WBSTEA 1500Z-2300Z Jun 2829 in celcbra-
tion of Macomb Heritage [Jays, Suggested frequencies:
phone—3.860 7,235 14.235. Certificate tor (SL and
SASE via LEARC, Scott Miner, NC9S, 373-1 Eggers
Dr, Macomb, 1L 61435,

Knoxville, Tennessee: The American Council of the
Blind (ACB) Radio Awateurs will operate KW4U from
00007 Jun 29 uotil 24007 Jul 5 trom the Hilton Hotel
in conjunction with the ACB's silver anniversary con.
vention. Operation will be 80-10 meters: 30 kHz from
bottore of CW bands and 5 kHz from bottom of
CGeneral phone bands. For an attractive commemora-
tive certificate, send QSL via John M¢Cann, KW4U,
2105 N Tllinois St, Arlington, VA 22205,

New Deadline: The dearling tor receipt of ltams for this
column is the 15t of the second month preceding the pubilica-
tiar: date. For example, your information would have tp reach
HC by July 1 to make the September issue, Plazse include
the namea of the sponsonng or?anizatlon, the location, dates,
times{Z), frequencies and call sign of the spacial-event sta-
tian. Requasts for donations will net be published.

QSLing Speclal-Events Statlons: To get your QSL or cer-
tificate from any of the specialevant stalions listed here, follow
these simple guidelines. (1) After warking the station, care-
fally dill out a LISE. card for the Q50 Show the date and time
acourately using UTC, (2) Prepare a solf-addressed, stampad
envelope. If sending for a certificale, use a §- x 12-mn envelopa
if you want an untaiied certificate, or a ng, 10 onvelopa if folds
are okay, include enough postags for retumn of your envelope,
13) Mail bath your Q8L and your S8ASE to the address listed,
ot ta the addrass given an the air by the station vou QSQ.
Be patient. Specral-event stations will often print their cards
and/or certificates aftar the operation s over so they will know
how many to order, E¥E]




Section News Administered by Steven Ewald, WA4CMS
The ARRL Field Organization Forum

CANADA ATLANTIC DIVISION ATCs: N2BQOT, K2JF and KAZRJA, | wish to both congratu-

e . late and thank Jim McNally, KA2RJA, of Dennisvilla far 1ak-
ALBERTA: SM. Bill Gillospie. VEGABC—ASM: VEGAMM.  DELAWARE: SM, Harold K. Low, WAIWIY—STM: WaDKX, ‘ istand vy
Hirion ainatoure poondie tamcoTt STMIMDEC: VEGABC,  SEC KIPEW, ECE KCATI, KGOM, KASLNK. Pio- wisabsl, {02 1o PSion of Rss:stan: Techaical Coordinator (ATC) In
Hinton amateurs provide communications to cover major train  SGL: AF3R, PSHA K3JL W3DKX. AWARE |{F§rades WBALPG ot our section (Cape May County), a2nd is ready and willin
accident near Hinton on Fab. 8th. Aose City Amateur Radio 1oagEanerg1I, new call for KA3GTM to N3ETJ, Sad 1o report 10 give sUppo wﬂera Readed. His address i POB 1-”9
Glub of Camepse provided communlcations for tross:country  WAEDY is a SK, DARC sars Det, QSQ party may ba moved  Dernavile 06314, Ine Jie again, and with June comes out
skiguent on Feix 3 Voluntesrs were Ceorge VEGAMM, Fred 1o a weekend I Sept, First State ARG is talking about moving annual Fiald Day exercise. Fof those of you plaaning te oper-
VEBIU, Barry VEGENY, Jim VEEBC!. Nerthern Alberta Radio reeating day to avoid contlict with halidays. There will be a ate FLJ remember, you can sam an agsy 1%0 bonus paints
Ll lo provide communicaiions for Canadian National Old-  Del, Hamfest AUE- 17 at Del Tach college. Gieorgetawn Del. by having vour club gresident of £D Iadar send 10 M8 & et
Timers Mockey Mar, 28/28/30, Band conditions im rcwin?. They will have VE exams. Anyone wishinig to upgrade should message (standard ARRL format only) detailing yout
Traffie: AFSN, QNI 1118, QTC 18, Informal 85, ATN, (N] 21 have n%mblems Inthe state as here ara exams quite reg - clublgroup™ name, aperating class, FD location and the
ATG 85. Persanal totals: VEBGHK 124, VEGBLY 108, VEGCPE lar% DTN QNI 382, OTC 28 in 21 sessions. DEPN QNI 74, qumber of ARES oparatars pamcipaiing_ As usual, | will be
35, VEGABC 12, VEGUPP 5. ArGadin & gqssions, SEN ONI 42 In aagesons. Trafic an the NJ Piiona Net on 3950 kHz at 600 PM local and on
BRITISH COLUMBIA: SM, H, Emie Savage, VE7FB—British g ' : + Sunday at 9:00 AM lotal and also the NJ Morsing CW Net
Cotumbia Public Service Net, meets ightly oh 3728 kiiz_Tima  KCAUM 7, WSFEG 6. KCSEW 6, NIAXH 2, WASWIY 4 at 10 AM local on 9695 KHE ang the NJ CW Net on 3635 kMz
Q130 UTC, NM Ford VEYDDE his Ast Frad VETECE. March  EASTERN PENNSYLVANIA; SM, James B. Post, KA3A—  at 7 and 10 PM, BCNU FD es GL. 73, Traffic; Wa2UVB 31g,
NG M Tom, VEEN fonors nok o Buey ars o DAV S S enet S LA UMD Dy WAZMGY 20, KAGCG {5, WAGHiES o
! andger Tom, , reports net vary busy many new , ! X : . T WaFAF. Please . . Willi ,
members checking In. Pacitic Norih-West Amateurs 2nd  direct $M correspondence 1o KGILM, Congratulations to wgﬂﬁiﬂc%la%ggﬁ RgECf;M W'am W Thom!:sson:
Annuat Bash, was just that, food was exceflent the dance band  District 1 ARES's butstanding 1885 SET York ARC s &nnua) W2GLH, PIG; WAZPUU. GOG: W2AET, SGL: KOZX%. TG
sure ke.f:r Ihe guests on the floor South Bea Girls did a  dinner honored Erad Link WR2ALL for contributions ta radio  KO0H. Welcome back to W2Z0.J as Section Traffic Manager,
snjoyable show of ther native dances. Erle, VE7EM, is in  and welcomad KC3LM as quast, Lehigh Vallay ARG published oy that the vozation allows mare time for the avocation. A
hosgital with heart problems. Hammy, VE7HM, is again aclive.  raminders of on-alf nt-ny's related to business. “Pack Rats”  THANK YOU to SEC KB2KW, the host far the LO meating
| was roasied the other da%because | did not use a hearsay  Homebrew Might was a big success as usual. Mid-Atlantic on April 5 with some 33 in attendance. Ability and lighility wers
report of emargency work, We need aletter giving us the facts ~ ARC's 1986 officars are 3021, KC3BP, WAIPZO, and  amona the many 1o ics coverad at this leadership meeting
and call signs, please. Claarhronk Senior Amateur Aadio Club.  KASNKP. Phil-ont MAG makes their sommn van available for GQNgﬂATs: K;GX%‘ made BPL; KA2VEG ATC for FB solu-
President John, VE7AYS; Vice. Gorge, VE7BM.): Secretary.  many groups' hamfests. [Delaware-Lohigh ARC's newslatler  figh 15 a TVI problem; N2ABA newly appointed as assistant
Tam, VE7ADP; Treasurer Emie, VE7BYB. Traffic: VE7BNI  boasts & catchy new multi-color lock. Has any non-schiool club manager of the Western District Nef (V\F % and WOMN for its
30

187. VETCDF 93, VEYEJW 77, VETEJU 48, VEFFME 24, a younger president than Perkiomen Valley ARG's KABFXX, i
35;8%1338. VE7XA 26, VETFB 1B, VE7DJ'6, VETHZI 8,  age 187 Reading Radio Club's winter tosts led to upgrades ﬁ“{‘é‘&ﬂ'&ggﬁrf "i‘&?&ﬂg&"“aﬁ?fi%"é FF&(’)‘%?;.E?L

by KAJ's OVF, KTH, DKL, MUM, LIT, LPZ, and MXC, pius g -268-32 * ;
MANITOBA: SM, Jack Adams, VE4AJE—ASM: VE4IX, SEC: K¥5EHJ. K3CBE, N3BPK, KCION, NIEIF, and N3BRL, May %BSN.% 3?4%4 ﬂ?ﬁgg-gf .T(;{EII%% ?%'gu é%%é%t%é
VE4ANR. 8TM: VE4OO. TC: VE4ALD ATC: VE4ADP, OO:  Ihe sun spats smile on your group's Field Dayl Upstats  yties Farad 330-244-30 LCAFES /D15 D54-000-05
VE4PK. PID: VE4ALO, NMs: VE4AFG, YE4IX, VEAV) Iam  Novices, check into the Pocond ARK's CW training not on  \YPON'3813  710-99551 DARCN 2608 Dado0eaa
plaased la annaunca that Kelly, YE4ALD, has takeron zvery 28,150, Mandays at 2030R for fist practice and frendiy edvice.  WYGETEN 5025 6805550 NaTH 3720 0B2-00B-17
Important agpect of Amataur Fiadio PUBIE Fancbon Kellywill ~ W3AMQ, Public Information Officer, has been working with  £55 ssg0 473.072-31 Eavsn /855  178-010-31
ba our Public Intormation Officer effactive’ immediately,  Rap. 3’99[.0’\'5”‘1’0’9" towards Amateur Radio Week in Penn- & Net a1jo1 358-0 .
“Thank you, Keily, " for your help. Lets all work fogether 1o S¥lvania. Technical Coordinator W3FAF soake on prnpaa?- QUTEN/E*/94  781-111-31 QCTENA*/88 254-053-31
increase auf iembership in CF!FPLIARRL. Nica to hear mora 113N to Holmesburg, Mid-Atlantic, and David Sarnoff clubs. We  STAR* 43/73 | 40-083-30  Mohawk VIN 018-035-07
2 maler 558 activity Sertion Net Reports: MIN (CW) 315es-  11oed more assistant TC's, especially upsiate. Contact WIFAE  Biualing /33 311-038%81 VHF THIN /56 061-000-05
sions, 383 QNI 86 TG, MUK 51 sessians, 729cSN| 3QTC. o apply. BC for Lancaster <o, is now WAR0O0B, bul AMSC  WDN/E'S7/17 63301991 WONIL-04/64 S50-190.97
MEPN 31 sessions, 1201 ONI 12 GIC. Traff; VE4RO 58,  temais 1he DEC. We stl have & few counties withaut EC's LU ARG g 155-003.05 NYS/L'3677  352-204-31
VEQ 45, YEALB 41, VEAAE 40, VEAACO 39, VEATE 34, and WAIPZO welcomes volunisers, Thanis o all particioants  *NTS Net. Westerr New ¥ark EC N&t 3ra Sundes a1 5-FM
VEZB| 25! See you af the Mtemational Hamiest, Juiy 11, 13 i March 14's Skywam Drill and April 3's Limerick Auciear uh 3955 kHz. Southern District EC Net rd Sunday at 7:30
ang 13, " ! ﬁ,”,‘(’;‘,&f’(‘j“g}, %*;inégbgﬁgr'g cplaiagee sand rrﬁggldar;ggggﬁl o PMan 145.13;7:; Cantra# District EG Net 3rd Bunday at B:30
vEAFCIJ'{:IMWﬁWFSUNDIéAND: AE,M: AaronS\PR:mond ARES group, ete., can borrow axcellent ARAL videos to ar Ei‘ec?&g'?qﬁé‘é%’e%%Fﬁ'b\?ézgﬂgcﬁz%?m& ﬁﬁgﬁ
VE1BEW_'SiglI'n:d oae“rgmr;'_’?{fg'mc;"@g}’aq and VE1RY,  ZIng to the next meeting, Novice class, training session, or  \WEEIDE WEMTA WLSHWO WEZRABA ND25 KAZUBD K2YAl
Con%afu?a:fons 1o VOTNP on Appointment Atlantic Director, ”3&“,"?2 ﬂg?ﬁ‘é‘#{g’éi Ohs%h'ﬂﬁéﬁ%i%&"metﬁﬁhhﬁgﬁ‘: ﬁzﬁmi}maﬂ?ﬂ %ﬁﬁhﬁ%ﬂﬁﬂ%m&é@gkﬁ%ﬂlatn\? e
C.ARF.; VEIBEM on passing Adv, licensa, On vacation to oot ot ;  oalavig July 13, a verana
5 ) pability. Contact N3CWD or KC3LM, We sadly nate the oX
A S Kot et oS pesamo o KB, et Mo oy yoors  AURUS 3, Humanabury upust &3 Ham.S.na Sl
JRIATLE, VEIBG, tr;a\g{ " zﬁlt goi etiMou ) anal able leass diract traffic reports to the STM. Sectlon Net reguen— DBS) wggpgﬁ WAZZPE, EDMMS: Orzonta ABG ran
il 1'1ajax—$ gongnu EEM ar‘_?. aint Mary's g"’ﬂf&lw' cies/daily imes: EPA 3160, 0000/0300Z; EPAEPTN 3917, &harlotla Creek Classic. APPTS: (PIA) K2KLV: (STM) W220J:
alitax, N.8. 30th. - 3ist. May. Hope to see you thera. 2300Z; PTTN 3610, 2330Z. Local and district net frequencies! (ORS] W2AE. WRAET, W2FR WéGJ AF2IC, WEMTA. KEKIR,
ONTARIO: SM, Larry Thivierge, VEBGT—BM: VESLST. PGL:  times/days: D2ARES 145.45, 2000R. Thy: DIABE 145.37, WEPQIX, KC20Q, W2T2: INM) K2KIR: (EC] WB2MVX
VE3AR, SEC: VESGY. BTMIVEIGYE. 70 VEICCO. NMs. 15300 Thon b ABEa Tae Ay 2100R, Sat DS TnCounty  Cayuga, N2BAY Madison: NZEH Monios. KaTT e
VESAIN VEIBUG YEIGSA VESLBU. VEILFV has Initiated 148 855, 2100F, 1st Wed; DOESN 147.00, 2000R, Turth: o NI KAZDON has rostaree thonroe, K2 Teaining Fet
a monthly formal trafficfemergency net the fist Sunday  DSARES 147,30, 1900R, Tue: PWAJARES 1 7715, 20008, on 3720'kHz jor GW message/net frainiag. This has béen a
following the reqular Essex County VHFSSNN session on  Sun, MARCIARES 147,65, 2030F, Suns MARCTN 15708, conlinuing need sinca the loss of Clara, W2RUF in 1980, Con
repeater VEGWﬁ\l_. Congratulations to VEGBEM on baing 20308, MWF. February trafflc: NSAZW' 836, KASIME 201 tinuing dedication by both Lou and others Is neaded 1o help
honored with a piaque b{ the Ottawa ARC for Ralph's many ~ NaCOY 148, N3CD 1246, KASDLY 125, N3AIW 114, KBSFW others develop codé speed and message handling abililies
contributions in serving the amateur community. A aumbet 105, KUAR 104, W2UG 52, WASWQP 43, WRIKX 42, KASIO!  The NYTN mests at 8-30 PM daity, Thanks to kAzDOA, and
of amateurs, including VE3DCX, in Tweed, participated inthe 42, WA3SCKA 27, KaTX 2';’. W3TWV 19, NSEFW 19, W3GL th e S Wi H
o Fe it Th o of o & WAADE 15 W W other exparienced cperaters who will ba nasded fo halp the
{oent GIrl Gus ehJaﬂ [eeanthe i Thenewbearc ol direc- 16, WIADE 16, W3VA 10, WaFAF 5. net succeed. Trafic: WE2OWO 427, WA2FLJ 398, WB2IDS
el e, Morth Shore ADL ara: o dESQE nberet  MWARYLAND-DC: SM, fohn A. Barolet, KISE_“HANDS G40, VESEMQ 310, W2MTA 274, WE2QIX 204, KASURD 174,
tetrs mnd Brominent aoasdrel it ar Caen  ACROSS AMERICA" has reruested amatour radio commu.  N2ABA 137, ND2S 131, NN2H 105, N2EVG 300, KG4D 2d,
%fll,'lﬂagurﬁ ﬁl" ;gr?rn I‘?BMDQ?B?IE g%fﬁ PVEIS%"' ‘aé '-'eoeg hications support for thair planned linkup across the nation  WB2IJH 79, KB2KW aaj, K2YAl 76, WB2ZRBA 70, KARDQA
i Hagpital when Dot, VEGWEH, celebrats 2 50t on May 25, ahout the time vou ‘ead this column. Our effort B9, KAZDED 56, WEZOJ 58, W2G 50, Neran 41, AF2K 40,
anr}lve{s_a - 01?1 ’Wel'i"e a "’-'”é gg(go‘?lsa% a wkef atsha will ba to establish a radia nebwork alond a 165-mile “"HANDS" ~ WADPTV 27, N3DPE 28, WaPPS 15, K20R 12,'KC2S) B
ainatour g divpay wih UE7EXPO on the . any U Iough MDC, This network wih HE connections for  K2GXT 6, WAZOEP 4, KaVR 8 (Feb) KAGKT 815,
DAy, d ! N ¢ langer distances and to ather sections, will confirm EST! :
aspecis of oUr g"sng%‘”“ beatava:[lz_aele;:\rltqre\yeryone 10 560, S that the "HANDS" are linked across the MDC section, Guite XV,SM E-F,‘H"VEJ}{FA?,}WA"‘% %‘Ag’l}‘é’,'f ' %%’5’%}%”,;‘?5
Bsx"gwd”“ o e ia?éﬂ e(?TCO ARG ,Amessaigde_ an aey  achallenge! Epeaking of cammunication networks, there is WBIIZ), SGL: K3HWL. TG K3LA, BM: KRIP. ACe: AK3)
dana w;"g“; srggceés angglre e T ;pa"”?_mri'r']"?: afno ,  fane mora dependabie tor moving formal traffic than MDD, et AN QTG SESS Kz ' MGR
another one next year. Add Timmmins to the list 51 Thosd munic. ;ﬁgﬂ,%cgﬁﬁe y";\;rs ;’f-',“%’iﬁ het, 1%‘?&“%%?; Eﬁ,‘;%;‘?,‘,fﬁ;ﬁg ’ﬁgﬂﬂ e e n Eere] Jeop wggﬁm‘
ipalities that hava the 911 emergency assistance telephone f1u| group gt brasspounders at about 20 wprm, plus or minus  jex 50 7 o2 :

payet]

aumber. Windsor ara amatours VESLA VESBIK and VESEBY 1o finm Check m, and 70U si the aaer s o mifus ] e A Jook NOEMD

21, fae mermbars of SOWPYEIGSU is the now DMt OUND 1y i Jaies: ARRL alieed Ehve, Bay, Area Amatoor Radi iy o0 125 31 liooamy B0 sBaC
at 1500 hours feca) an 365 Rz daiy. If you're repaLifal  Society and Hartord Amatsur Radi Emergency Management  BEN ' amt a0 31 oo 9% WAATHT
L. sy hot lake a listen. VESPJC I& the now EG for  Toam”Eleven 1956 annual ropons of AHRL Aiaiad clbs 1 regrat to_announce the fallowing Sltent Keys: WASHA

Wallacebiurg, Que ta b new |ab opportunily VESLCZ Nas  fava beon recelved from AREL HE By Aoril 1 | he Leocie i

ragi rbel? as E(F‘: ngr EEJ:?FQ’P%O a:\éefég?er attos ni%w \f&%&ﬂs ?f ari‘"lliationqare many, and rt1sree;. 50 dtnn'ﬁ:sg your qutl;' gffii[‘:‘_la- 51:’; ﬁﬁﬁﬁ%ﬂm"}'ﬁf gua);" E&"Aﬁ;ﬁ,ﬁ‘;&&%ﬁ:ﬂﬁ;
i 4 froey on japsa. summary reparts of amateur radio activity in the  wightbefore the dinner and the plagqua was sent to his mother,

pESKQH, gfga%an%%%gg?é“ﬁ? thelr advanced: The ARES  jog! hajlcopter sancch in he Batimere B Fostarioh sta wirs he was only 44 years old, Our s exiended to all the

— , ered in the Saclion, For Field st by W3YVO, WAIAA and K3RXK. Sixly 1o eight - e TR
Day Co-ordinators, don't ovedook the banus polnts that ¢an amateur racio operators from Salimora, Hawardtycarmllgang {?I;fhlgs' ?Ea"éfgédmigﬁ‘c?—?ﬁg ﬁ%ﬁﬁ?&?@i}o"}’f KNFI%E*

be samed lor orlginating & message o me during e annual — Eradarick Caunties wers Active 1. o e ohand |
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vﬁae [\:I’V 12\.’1‘:‘ a0 4)6( \}E%:q iD Vhlli -‘;EA 340\? weo  England and the problems associated with ‘mteﬂraﬂnq acket  Gorhy gﬁ-t by any club, On March 14. a drill was conducted
%'%E%BEJEEG i e, CaEN . VFE:?SIFP racio and the Natlonal Traffic Sysiem. STMKINNTand KJSE ' contunction with 1he NS I PEnne. THE Weaiar Buoseo
13, VE3WM 13, VESEWD 7. (Feb) VESFRI 6, are working on the same problems in MOC, but, hopefully,  gpnedared It a preet success, In the WPA Saction, 36

not re-inventing the wheel, hit The packet bulletin boards are i f
QUEBEC: 5M, Harold Moreau, VESBP—STM: VE2EDO. BM: S0 bus r.|uringg prime tirme that sprpna of us. used to moving *‘Ea‘e“f’ﬁ}geﬂe‘,eﬁs’ﬁ’;’;ﬁ};ﬂ; Jgfvg,”m‘;aé ?f',lﬂ?,%s“*’ggg
VEZALE. TC: VEZED, AITC: VE2CP. NM: VEZEDO, Fleld Day  traffic during 1he svening hours, think separate bulletin boards  Nwg, the AMRCross, the AACES Station in ally Cty. Not to
28-29 of Juna, this is the 50th ARRL Field Day, tet's make  tor formal teaffic on dedicated traftic freguencies may become stare any ane the drilt was kept to heavy storm warning this
it the bast sver. VE2BYO and VE2BNR are active on RTTY,  necessary, WASTOY, EC for Anne Arundel Countysavs AAES  worked out very well. | thark all who participated especial
With reqret | have to report, VE2WH, a Silent Xey. Prompt  there now has access to ailTlane and helicopter assistance  haying the drill bn @ working da . Traffic: W3EGK 842, KQJ
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SASKATCHEWAN: SM, W, C, Munday, VESWM—SEG:  Provides B good GW connection Inta that area, | am sory o 117 KAEGE 14 WHSGIS 11, WATTN'S WAKY 4 KBANY 3
VESCU, EC: VESAD, VESFF, VESHG, VESWM, VESAGI,  repor that SO.MN and WAIEU| have become Silent Keys, Cangrats 1o W3EGK BPL again.
STM: VESHG. NM: VESEE, VEBEX, VESHG. VEBAEM, With the hets: Net.fl\gana er Sessions/Traffic/Average
VESBAF, TC: VESGE, ATC: VESXZ. BM: VESWM. OBS  checkins: MODIWIFA sznggwEPNm;ngm 28/140/73, CENTRAL DIVISION
VESCU, VESJA. Sk Hamiest to be haid in Prince Albert se.  MBNIKGSY 31/67/18, PONSIWBSBEK 2212/13. FRED- 111 NOJIS: SW, David E. Lattan, WDIEBO—SEC: WSQBH.
ﬁ‘Ri‘A‘%g o Sk NemTIME ONl GTC SESS Wac gM'\ﬁKégDWwMJfgi P%P*%'P%yégv??w % o i WHSSET . o NORF M:SMS(?(j? SHE Morn o £
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SATN 3695 04002 117 i members are
SN 4753 01002 1777 24 3 191, o3 132, KU3E 125, WOFA 121, NSEGE 111, KINNI  commiefines R8q Cross damage assessment iraining course.
ARES 3780 1600z 5245  —~ 5 T4, NIDE 58, KA 512» W3LDD 42, WASGYW 40, WAUT Division Director WOPREN was the faatured speaker at the
PWXN 5780 02002 729 -~ & g}% WEZNW 3&,W300' 9, WBIBFK 28, NSRO 17, KTST 17, Garch meating of the Okaw valley ARG Tax to W BOTIE
HAR2 46 48/7 06 03307 589 31 ABVPL. 12, WA2WDT 5. the newspapér cligping, Kane o EC AASD proserited
SKIN2 146047640 03007 542 - 3 SOUTHERN NEW JERSEY: SM, Richard Baler, WAPHER—  SKYWARN programs to The Jolist ARS an March 4 and to 8t,
Traific: VESBAF 26, See you at Fleki Day June 28 Weekend  SEC: K20IJ. STM; WB2LUVE. ACT: K2IXE. T6: VACANT. PIO:  Charles ESDA on March 27. KN9G reparts that the Matro East
and good luck. VACANT. SGL: KA2KMU, BM: WB2UVB. 00C: WAZHEB,  ARES Repeater System 18 now oparational on 145,11 from
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KENWOOD
TS-940S

TOP-OF-THE LINE
HF TRANCEIVER

GREAT PRICES.CALL

| KENWOOD
{ HAND-HELDS 4
TH-21AT/41AT |
Compact. Only 4

24", 4.74"H, 9
11"D. Qutstand- |

TR-2600A

! Deserves I1ts well-earned

B reputation as the [eading HT

CALL FOR PRICE

3 IN/30 QUT =

WEESHIPDIRECTTO YQOU
FROM ANY ONE OF OUR
MATIONWIDE QUTLETS.

4 MA40

24 40 TUBLILAR TOWER

| <745 SALE! $549
£ MA-550»

1 55 TUBULAR TOWER

1 1245 SALE! $899

2} @ Handles 10 sq. ft. at 50 moh
1<l ® Pleases neighbors with
tubular strearnlined look

| &% FREESTANDING CRANK-UP

=1 @ Handles 18 sq. tt. at 0 mph

=~ ® No guying required

1 @ Extra-strength Construction
-t @ (;an add raising and motor

drive accessaries sbeumwinotonl

IN 8TOCK FOR QUICK DELIVERY
QTHER MODELS AT GREAT PRICES

L.INEAR AMPLIFIER
® Auto Band Switching
® Broadbanded
& HF 500 Watt Linear

AT GREAT LOW,LOWPRICES

HANDHELD
FT 209RH

5 WATT 2M/HT

CALL FOR

TR-751A

COMPAGT 2-METER
ALL MODE TRANSCEIVER
SPECIAL NEW PRICE!

AR

: W-51
TOWER
SALE

51 CRANK-UP 9 SQ. FT.
WINDLOADING

$899

Limited Quantities Avallable

IC-27 A (25w .2mem
IC-27H wswamem
1C-37 A (25w 220mHz, )
IC-47 A 25w 700m k13

GREAT

CALL TOLL FREE (800) 854-6046

Ml‘lsl?lc.ﬂld |

Toll free including Alaska & Hawaii. Phone Hrs: 7:00 .. to 5:30 p.m, Pacific Time. California and Arizana cuslomers call ar visit nearest
stors. California and Arizona residents please add sales tax. Priges, specitications, deseriptions subject to change without notice.




IC-3200A
DUAL
BANDER

Covers g
. Both [keX
Superior Grade General 2 Meters 1.2 GHz Transceiver:

Coverage Receiver &70cm The First Full-featured

SALEICALL FORPRICE g 1240-1300 MHz Transceiver -
AT GREATLOW, LOW PRICES

18 Eothiiibabniodes ) o
IC-28A/28H ' ICOM]|
HAND-HELDS

: TO COAST

2-METER MOBILES
IC-28A (25w) 1G-28H (45w)

SPECIAL NEW PRICE! To Our Customers

ICOM DAY!

June 14 at New Atlanta Store

® Drawings for free goods
at Atlanta Store

& Special Pricing for [COM

The Latest in ICO's Long available at all Ham Radio WESHIPDIRECTTO YOU
Line of HF Transceivers Outlet Locations & through FROM ANY ONE OF OUR

CALLFORLOW,.LOWPRICE | ©ur800 number. NATIONWIDE OUTLETS.

ANAHEIM, CA 92801 BURLINGAME, CA 94010 VAN NUYS, CA 1401
2620 W, La Palma 999 Howard Ave. 1702 W. Can : F265 SPpulveda Blvd,
(714} 761-3033, (713) B60-2040 (415} 342-5757 21 2 ?-3 16 (818) 988-2212

Between Disneyland & enrge, Mgr. WBRDSY b, K71 Al Mgr. Kb‘r‘HA
Knatts Berry Farm Grles southon 11 from $F0  Fast of Hwy, 17 San Diego Fwy

et e Qg mmeapn 0w
L0l Wy, Jvingston At XD Rearn ila Ha.
Jim Rafferty N6RJ  (404) 263-0700 1416) 534-4757 }579} 5604501 S1'T0HE I:I:::')JUHS
VP So. Calif Div, Neil. Magr, KC4MJ Jow, Mgr. K508 ilenn, Mgr. KENA 0 AM-5:30 PM
Anzheim Mgr, Doraville. 1 mi northof 1-285  17N-5th Ave /175-16th Ave  Hwy 1634 Clarement Mesa Bivd.  CLOSED SUNDAYS

CALL TOLL FREE

MaterCard Tali free including Alaska & Hawaii. Phone Hrs: 7,00 a.m. 0 5:30 p, m. Paclflc Time. California and Arizona customers call ar visit nearest
i store, Gallfumla and Arizona resldants piease d




KENWOOD
TS-711A  TS-811A

Ideai VHF/UHF base stations for
28M/70CM transceive operation.

GREAT PRICES.CALL

<ENVOOD
TS-4408

HF TRANSGEIVER
© 160-m to 10-m Amateur Band
® 100-kHz to 30-Mtz General

SPECIAL NEW PRICE!

KENWOOD
TR-751A

GOMPACT 2-METER
ALL MODE TRANSCEIVER

SPECIAL NEW PRICE!

KENWOOD
TS-9408

TOP-OF-THE LINE
HF TRANCEIVER

CALL FORLOW,LOWPRICE

NOW! RAPID DELIVERIES
FROM OUR QUTLETS

To Our Customers

KENWOOD
TM-3530A

Thlrs omphelve
220 MHz FM Transceiver.
SPECIAL NEW PRICE!

KENWOOD
TL922A

2 KW PEP LINEAR AMPLIFIER
Pair of EMAC 3-500Z Tubes

KENWOGCD
TM-2570

FIRST COMPACT 70W/2M
FM MOBILE TRANCEIVER

INSTOCK FORIMMEDIATE DELIVERY

KENWGCD
T5-4308S

HF Transceiver
CALLFORLOW,.LOWPRICE

?HGENIX. AZ 85015 VAN NUYS, £A 91401
1702 W, Camelback Rd. 6265 Sepulveda Blvd
1602 .442 3515 1818} 888-2217
ROH Al Mgr KGYRA
San Diego Fwy
At Victary Blvd

STORE HOURS
10 AM-5:30 PM
CLOSED SUNDAYS

ANAHEIM, CA 928ﬂl BURLINGAME, CA 94010
J620W La Palm. 999 Howard Ave

7141 761-3033, (213! B&0-2040 (415) 3R5157
Between Disneyland & Genrge, Mgr. WBEOSY Bab, K

Knatls Berry Farm 4miles southon 107 from $FQ East m va 17

ATLANTA, GA 30340 DAKLAND, CA 34608 SAN DIEGD, CA 92123

B0/ 1 Bulord Hwy 2210 Livingston St %315 Keatny Villa Rd.

{404) 263-0700 1415} 534 1619) 560-4900‘

Neil, Mor. KGAMJ Joe, Mar. KS0S Glenn, Mgr. KGNA

Dorawile, 1mi oarth at 1285 17N-5th Ave s 178-ioth Ave Huy 163 & Claremant Masa Bivd.

Bob Ferrero W6RJ
President.

Jim Rafferty NSRJ
VP S0. Calif Div
Arnaherm Mgr.

CALL TOLL FREE (800) 854-6046

Tall free including Alaska & Hawaii. Phone Hrs: 7:00 a.m. to 5:30 p.m. Pacific Time, California and Arizena customers call or visit nearest
stare. Cafifornia and Arizona residents please add sales tax. Prices, specifications, descriptions subject to change without notice.

MasterCard

Q0 ST




&3

s

Kantronic

Presenting three intelligent, versatile,
compatible terminal units.

“SMART"” means an internal microprocessor is used

to improve performance and add versatility. The

"Smart” Kantronics TU's can transmit and receive

CW/RTTY/ASCII/AMTOR or Packet when

combined with your computer and transceiver.
Any computer with a serial RS232 or TTL

port can connect directly to a Kantronics TU.

A simple terminal program, like one used with a

telephone modem, is the only additional program

required. Kantronics currently offers Pac-
term and UTU Terminal Programs for
IBM, Kaypro, Commodore 64, VIC 20, and
TRS-80 Models IIl, IV, and IVP. Disk
version $19.95. Cartridge $24.95.

LJTU The Universal Terminal unit (UTU)
is the original “Smart” amateur TU.

CW, RTTY, ASCII, and AMTOR can all
be worked with this single unit.

Switched capacitance filters and

LED display tuning make using the

UTU easy for even the Novice. 12

Vdc 300mv power supply required.
Suggested retail $199.95.

LTU-XT The UTU-XT is an enhanced
version of the UTU. Programmable baud
rates, tone frequencies, and tone shifts give
special versatility. Automatic Gain Control and
Threshold Correction circuits greatly enhance
sensitivity and selectivity. A RTTY signal
detect circuit mutes copy with no carrier, and
the CW filter center frequency and bandwidth
are programmable. Power supply is provided.
Suggested retail $359.95.

NEW!

KPPC-2 Kantronics AX.25 Version 2 TNC fea-
tures a built-in HF modem, full duplex opera-
tion, multiple connects, and over 100 software
commands. A serial RS-232 or TTL (C-64/
VIC-20) port gives universal compatibility.
The enhanced generic command structure
tits any computer, even PC compatibles. All
this combines to make KPC-2 the only TNC
you'll ever need. Suggested retail $219.00.

For more information contact your locai
Kantronics dealer or write:

Zantronics

1302 & 23rd Street 1913) 8427748
Lawrerice. Kansas Aiaa

dune 1586 i



Antennas

Radios

RTTY-AMTOR
Packet

92 1LY £

Balleville. The systern uses a Micro-Contral Specialties MARK
4 repeatar runn ng 100 watts with autopaich and emargenw
ower. On Tues: C%Mamh 4th. 1 e&chaumburgiAR(. and
orthwest Conk County ARES came through for their oom
runity wien an elec%ncal utility 1ruzk wurkmg on cables for
a road wxdenl I_{ec: sevarad 800 I_ghcme lings sarving
Humana hospxt qlfman Estates. The autopatch on the
MNorthwes! Area PUth Sarvice Hepeater was used extensivaly
for emergency and prority calls, Area amateurs volunteerad
their phone lines for incoming calls and relayed tha info via
two meters to the hospital, Communications batween floors
and wards at the hospital, routine when the phones work, be-
came emergency traffic in cases involving instructions for
megication and treatment. For ovar nine hours uniil & temp-
arary phone cable was installed it was Amateur Radio that
provided the indispensable commanications that most of LS
take tor granted, At its March 171h board meatin tha Vu![a ]
of Hoffman Estates proclaimaed Tuesda L]
ARES day and s}Pecdically recognlzed C WBQ HA Abﬂ:
FASNPT rasident NGEX ¥, DI, and
N9BHU r mexr garts i the nEera.t:on ln addltion 1o doing
a great job, NWARE remembared to "put out the
wnrd" on a |cb wall dona and did so in & press relaase by
NOE! lease hote, send the HQ copy of your monthly
repcrt 10 SM 9 Q ror ioman:hng i and =and {ha
MIQOC WATT. Traftic! KASFEZ 567, WOMLX
?81 WBB 1?5 KQBVE 164, WQ%HS\RJN WQHOT 161,

, WORTD 1
KDSTK &, WAVEY f 3\ KASLUSG 6 WASFIUM 5, WBSTVD
5, AASD 4, WOOE
INDIANA: 5M, Bruce Woudward WalMH— ‘HFC WRBSZOE.
5TM: WaJlld, ACC: ®eTUS, TC: K9P, GLG; WASY (¢]0) QBC
KORTA, PICG: KIDIY. SAC NOWB. OO KJ9G. Nat
Mana ars: ITN XKDSDL, QIN KJ9J, ICN KWSD, VHF WSPMT,
WN RA9ERC. March Net Raports:
Net Fre Tima Daily UCT QNI QTC QTR Ses.

INT 3910 1330/2130/2300 3832 8Y2 2668 93
QIN - 3856 143!)!00001’0300 686 374 1"‘33 92
ICN 3708 2315 12 23
WN 3919 1310 1574 Q 3
lWN VHE Blnommgton 1003 0 -310 31
IWN VHF Kokaomo 1203 kYl

Honsmr VHE Nats for March QNI 5736 [aare] 130 Hulletins
107, Q¥R 65250 in 144 sessions for 18 nets. CAND 543 mes-
sages (n 31 sessions, DIRN 100%. Sing, WaJLlJ, NODWL),
KICGH. DORN report ine February 1986 H4g messa 85 in
1089 minutes for 55 sessions. lNa /b Stns, WJUJ, KACHS,
NMEDWLJ, KAQEIV, WEIMDS, WASACE, KDIFK gth cig

4 Report for March QN1 372, QT 603, QTR 1065 in 62 ses
siens, IN 1000 Stns, SACE), WBFC, NOHZ, KJ9), WaJlld,
WASQCF, WBB]JYU KWW, Appaintmants: QRS WQEI
Andraws, WIQLW Now Haven, TH Seymour, WAVAY.
Silent KerswsENU Silver Lake In. WD2JUR Mt Vernon In,
Cargratulations 1o KOSQL on his appomimsnt a: HF awards
manager for the Madison Caunly AAC. EC for
LaGrange County suggests that the way to etan AFIES pro-
gram going Is o train them yourseli, He nas frained 9 novices,
si% are ncw tech, ona general and two advanced. N9DGCQ,
KDSHB, and KASMRK are doing the same in Bush Countv
I'wish 10 commend WBSZOE and all amateurs that assisted
ch March 10, 1986 during the 15 tormado touchdowas in
Indizna. Served agencies iicught we made 2 significant con-
tribution. Traic: WeJLJ 905, K.JG) 337, WOJZV 253, WaKFC
157, WDIDWD 136, WAgY KA

1, WHS
9 WoBTZ 4, 'KyDIY 6, WIKT 6, WIRTH 5, WESCIv 5, WaHDP
a WOZGC 4, KIOUP 4, KASRNTY 3, WQXI:)E WOEI 2, WaKMY

WISCONSIN SM. Richard R. Hegent KQ(‘DF—«EC
WEOAK, S5Th: KBUTQ. ACCT KASFOE, 8M: WBIJSW. COG:
NCOG. PIC: K‘J?Z SGL: AGAY TC: KQGDF Cnnqratulamns
to the Green Goum{ ARA of Alhany, Wiscons:n, which has
qualified as an ARHL affiliated club, You can easﬂy spot the
Green Fox ARC members Sy their beguliful new name and
call badges; they gave iny wife, NYDIJ, and me badges as
henorary rmembers, Keitle Moraine Radio Amateurs have
adopled & member activity point sysiem and rewards high
scarers with ARRL publications purchased by the club, New
ATC 1s WDODHI in Cedarburg, warking hard on Ozaukee RC
repeatar, Sea you June 7th when the Wisconsm Chapter ot
WA meets for dinner and auction, Fort Washington Fish
Shanty, social howr bagins 11 AM. guests and visitors ard
dafinitely welcome. June 15th, O Swaplest at Stevens
Paint with frea admsslon ARRL booth, sxams at $:00 AM
coofdinated by W, and Wisconsin Nats Association wil
fipld its meetn at 1:00 PM. Juna 21, Milwaukee City o
Feslival's Parada needs more ham cOMMURICALG!S, contact
EC WBSSMM for details on how you can assist. June 28 and
24, earn 100 bonus puinls by sending a praper message to
me or SEC WIOAK during Field Day, Volunteer Exariner,
WDSJKZ, and acsstants give tests for all amateur license
ciasses, including tests in Braille for the biind. The Madison
Swapf ast was a tremendoys sucsess and had 54 candidates
take licanse exams. KASRI has been appeinted new NM jor
BEN, ?wm WHEISESM a chance 1o refax after many yoars of
capably handling the job, WICBE once lost a spafling bee en
the word prairie, that's why he now has no trouble ralazmg
messages {0 Su Praire on GW thase days. rrarﬂc
wsg. AGRI| 397, WOYCV 251, KAGDF 249, WAS

. , N b
127, KRAGOBP 125 NOEDL 105, WSUGL 107, KSUTO &7,
Eﬁgg)ép 6, WoLDG 58, WBSRAEO 50, tMarJ WQY(.V ?‘36

DAKOTA DIVISION

MINNESOTA SM. George Frederickson, Jr., KCAT—REC:
“ApARP. STM: KDECE Hello Again! On March 2nd, an ARFAL
2akota Dmsicﬂ Or-The-Ar Forum was held. it teatured
Heoward Mark, WoOZC, Dakata Divisicn Director, who telded
ﬁueshuns irum amalgurs throughout the three state division.

5 you might racall, we had 2 similar forum a year ago,
however, the interest seems to be In having these ferums an
# more frequent tirne table. Stay tuned to our public service
nets and othar sources for updates on whan the next forum
will be. They cartainly could prove 1o bha 2 very benaficial me-
ans of keeping the lines of comimunications apen batween tha
ARRL leadership and radio amateurs. A raminder that the
Dakota Division Convention s coming up during Septembar
in Fargo, ND. Also, the elestion for Saction Manager will be
in Auﬁust Tornado Awareness Day in Minnasnta did not pasa
unnoficed by radio amateurs. Drifis were held statowida, as
were simulaled emergency nets, The Minnesota Statewide
Emergency Net on 3920 kHz draw 41 checkins during the 1
heur 8nd 19 minutes it was in sassign, NET NEWS: MSSN
has embarked on an ambitious tratning program ior its par-
ticipants, KAGSBY contributed the hacessary material for this
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SOA0G W

MR-750E/PE MR-3C0E
| 5Bseconds (60Hzinput) | 33 secords (60 Hzinput} |
50 Hz 70 seconds {50 Hz input) 39 seconds (50 Hr input)

610 Ibsfinch 220 ibs/inch
5,200 [bsfinch 1,700 bsfingh
1,200 Ibsfinch 440 Ibsfinch
8,600 Ibstinch 3.500 Ibsfinch
1,800 bs/inch 650 Ibsfinch

13,900 Ibsfinch 5,200 Ibsfinch
2,400 ibsfinch B70 Ibs/inch
18,300 Ibsfinch 7.000 lhsfinch

Output torque

Brake power 1 moton

2 motor|

3 motor]

4 motor]|

Rotation angle .. 3754 degrees
Permissible mast size 1% 212 inch (38 ~ 63 mm) < diamegter >
Control cable B-wire cable  (.5sq— 1.25sq (AWG 16/18/20 efc )
Continyous running 5 minutes Max. permissible
Dimensions 156"H x8.43" Wx 843" D

397 rmam x 214 mm x 214 mm
UniTwerght s fitted >

CR-4 (for MR-750E/MRA-300E) _ CR-4P (for MA-750PE)
Power source 117 V AG 150/60 Mz)
Power consumption 200 W {with 4 drive motors)
Motor running voitage 24V AC
"~ Dimensions 49"H x71"W x88D
{125 mm x 180 mm x 176 mm;
Weight 91bs (4 kg)

Operation Manual




TiLL LOOKING FOR QUALITY

AT THE RIGHT PRICE?
WIRE & CABLE

RG-ZIAMIL SPEC 97% SHIELD..., . ... . 8%
RG-214 ML SPEC. DRBL SILVER SHIELD .. $1.50014
AG-174 MIL. SPEC 97% SHIELD, ... ... 1

RG-8X (MINL 8 FOAM. 35% SHIELD
Hpanlf FOAM, 95% SHIELD
AG-5847L) MIL SPES 8

POy (NS . 108 1.
A5A0HM HO L ADDEA LINE, BARE, 250t HOLL $20.00

4 CONDUCTOR ROTOR CABLE T
£ CONDUCTOR HOTOR CABLE ... [ 14t
£ GONDLUGCTOR ROTOR CABLE r2e 188820 ., 16 9é/ft
3 CONDUGTOR RO TOR CABLE HO [2616/68 11348 1t
14 (34 5TRANDED COPPERWELD, /0t ROLL . 5% 50
14 GASTRANDED COPPERWELD 14011 ROLL $12 00

14 GAHD ANDED GOPPER . ..., L duift
12 GAHD SOLID COPPERWELD .., . . 1ge
14 GA HD SQLID COPPERWELD ... 8¢t

TSOLD N CONTINUIOUS LENGTHS TO 5000 £T N

ST MULTIALES ONLY

MINIMUM WIRE ORDER-100 FEET
PHILLYSTRAN GUY CABLE

Flilbysiry

HPTG 2100 (Z10D4RATING)
HTPG 4000 (400D4RATING) .
6901 CABLEEND. ...,
SOCKETFAST POTTING COMPOLND ...,
AVANTI ANTENNAS
{ANTENNA SPECIALISTS)

eV &

AF-151 3G 2M ON GLASSE ANTENNA ., 10 95
AF-450 3G 440 ON GLASS ANTENNA ...
APR450,9G 440 ON GLASS ANTENNA

ASTRON

CORPORATION
ASTRON POWER SUPPLIES
ASTARST1ZA oo . 349976250
HE20A/ Mo
RB3HAHASISM . .. . ..
BsaA+

24TAL,
4061t
]

800-637-3300
MINEIMUM ORDER 20.00

PA and CUSTOMER SERVICE
814-536-5500

SHIPPING CHARGES ADDITIONAL

LA CUE inc.

132 Village Street
Johnstown, PA 15302

Mon.=Fri. 8:30.500

—

79,75/96 (0
48 A0

-

Torold Cores.
Iron Powder
& Ferrlte.
Ferrite Beads.
Ferrite Rods.

Free catalog and winding chart on request.

PALOMAR
ENGINEERS

Box 455, Escondido, CA 92025
Phone; (619) 747-3343

?mgram. and | for ane will be anxiously awaiting the results.
f ariyone of you ara interested n learning about message han-
dling, hare’s your big chanca, Due to propagation preblams
and other faciors, MSN/RTTY has changed its schedule. & he
et will rernain on 3620 kHz, but take nofe of the time change
0 8:30 PM local, The net nperatas on Sunday, Tussday and
Thursday evenings. Trix to the Mankato ARC Tor contributing
thewr newslatter to our grawin list of input. Amatgur Fair is
conting up, look and listan for details. I understand it I8 going
1o he a two-da axtravaglanza this time. The Wadana rptr 15
niw operational at 147.93/,33...Two meler SSB activity s start-
ing Lip wy the Mille Lacs Lake aran. KODUM, WARONJ and

iurs truly have been active on 144.235 mainly on weakends,

tile we are not nolarized proﬁzrlr antennawise yet, we hope
to be balore loo lang. Yes felks, there ARE athar modes on
two besides FM regeaters! With dean tagret, we report that
Larsy Norgrant, WEBIOFQ, and Omville Braaten, WONYY, are
Silent Heys. Congrats to Tom Ware, WECF, who Is our
“Amateur of the Month™ for March, After warking 1o¢ the FGG
for years, Tom is enjoying himsaelf in retirament a8 an amateur
radio enthusiast as wall as helping others in the hobby. Keap
up the fine werk, Tom! In closing. | know many of you wera
dissapeinted 1o hear that the Steger North Pole Expedition
could not be worked on the amatelr bands. Many of you with
gensral coverage receive capabiities warg able to listen in
on their afforis an 5281.5 kHz. My parsonal thanks to Chuck
Lilligren, WRHRNA, whe provided me with mnost of the infe con-
carning the expadition. 73 de KOACL.

FREQ TIME

QNITCISESS  MGR

M3N 9600 WP 6373 WABLELIT
MSNH L KAZERY
MSN2 3685 10:00P 2ORIEA NCEE
MSSEN 710 BOOR  30N/A1/3] KAZODD
MSPNIN 09 12000 S3416i WHINN
SPN/E 3029 HO0P  111REE31  WDIBGS

MWXNT 3889 RSP  4geieRmT KARA

PICONFET 3025 9008 4I/BMOSMED  WDBBAG
EMERGENCY NET; 3929, BULLETINS: 3685 & 3929 kiHz,
MN/MSO: 3820, Traffic: WBPWNJ 521, WABTP
KADEPY 258, KDECL 205, KT9] 172, KASODO 114, KA
110, KDAC| 96, NPCLS B8, WDGHDD 8B, WRGRW 74,
KABARP 59, WARONE 57, KOOGI WoDM 48, NED} 41,
WipX_ 40, WDESUF 36, NeJF 35, WBOUK] 32,
0T 31, KADBFP 25 WeKYG 26 KERCD 21,
6 I 15, WAL TLE 98, KABCDE 12, NPEWA
10, KCBNL 10, KASDD 9, KODNH'9, KARRDM 7, WABON. 5,
NBFOO 2, (Feb.) NIBX 40, KTBR 39, KDINH 8.
NORTH DAKOTA: SM, Michael Mankey, WBOTEE—
SCHEDULE CHANGE! Mayvilla Hamigst will be held on Juna
14, 18 and not 7, 8, Gangratulations to N&ODS, Fick, and Hod,
NEFBE, tor upgrading to Extra Class licansss both with win'

orfect scores. Thoy also h'akpéaen to be brothars, NOFXN,

harlas. got his Seneral and KEPE, Jason, got his Extra, Up-
coming events include: Mayville, Field Day, Paace Gardens,
Dakota Divisioh Cetvention In Fargo. The permanant 100-walt
repeater shouid arrive sometime between now and the end
ot this month for the Superlink, It is & GE Master il Good luck
o averyone this summer with their SKYWARN activities.
Check in on your local repeater or 3883 kiz. In case ggu
museed it last month, WBOVHW is the frequancy caordinator,
735, Net Summary 1oy March:

Net Fre% Mar Fess Qo Qg
GOOSE RIVER 145 DO & 125 160
ND WX NET 3883 CWAQRWM 23 114 83
DATA | 3883 KAGFSM 29 914 38
NORTH FORTY _ (4/Bd KERE 5 42 9

Tratfic: KADFSM 73.

SOUTH DAKOTA: SM, R. L. Cory. WEYMB—5TM; Ole John-
son, NBAGE. SEC: Wamer Muns, KAGKFY. South Dakota CW
nat has baen passing a lat of Traffic lo and from the NTS end
would like more checkins pn 3650 at 0100Z Mon. thru Fri. S.
0. Hams start making plans for the Daketa Division Coaven-
tion at Fargo/Moorhead on Sept, 21-22 Mobridge Area radio
Club had & station at the Farm and Home show to give Ham
radio exposure to the %enan public. Tha Dakota Owv. Dirac.
tors an the Air Forum held March 22 was a very successiul
venture. Pierre radio club is working an a plan to tink 2 meter
repeaters for coverage acrpss stafe. Details on this as i
become available. Traffic: KAMJEH 68, KDOYL 15, Wan2I 22,
KOAIE 109, KBERM 69, KABKPY 42, KaZBJ 8, WABVRE 65,
NAABE 9, WOHWE 4, WBIOMF 32, WoYMB 17, NOCTK 2,
WOHQ 2.

DELTA DIVISION .

ABRKANSAS: SM, Jool M, Harrison, WESIGF—ASM: KEUR,
SEC! NSBAU, STM; WIOK. TC: W50K. AC: NISD, BM:
WEHYW. SGL: WELCI. Repeater Coordinator; WB5FDP. The
Arkansas DX Association Net now maets at 8 PM local time
Sunda%on 3815 kHz Ralph, KB5K, In Pine Blulf is now actve
nr OSCAR 10 and can be of assistance to those interestad
nthat area KSUR has set & new United States record on 160
meters in the 1935 CQ World Wide WPX DX Contest on 5SB.
Congratulations, Rickl Joe, WSUFU, 1= the new Net Manager
of the Razorback Net and Billle, WA5Y1, I the new Nat
Manager of the Mockingbird Net. Congratulations on your 2
pomtmant. A very big thank you to outgoing NMs RFEL
and WAS2ZWZ. Congratulations to WSRIT and XYL WSUGD
on being licgnsed ears and 35 years respactively, Both
are active ORS and QCWA membars,

i-OUISIANA: SM, Jokn “Wondy"” Wondergem, kSKR—For
many vears the Louisiana Emergency Nat met on 3910 kHz
at 8 FM Mondays, Seascnal propagation and QRN ware cons-
tant problems ieading to breakup of the net, Purlng this past
yedr the WEVAS repdater at Slidell on 146.54 and the XD5SL
lepeatar at Baton Rough an 145,49 have heen linked on
Sunday & Wednesday evanings far 8 wide area net and swap
session, During a recent hurricane thase repeaters provad the
capability of & 2-meter emergency nat when they cannected
with the Guif Coast Hurricane Net and provided instant track,
welngity and damage repors &s the hurricane iransited the
eoastal areas of Ala., Miss. and La. This same capability can
ba used eguaﬂy oflective statewide lor taraadoss, tloods, dis-
asters and cther emargancies. At an early April meeting
Hank—W5VAS and Shelton—KDSSL ayreed fo designata
1heir repeaters as ARAL Official Emergericy stations and link
one evening aach week 1o conduct a ¥ meter emergency net.
Thevy also made plans 1o extend the linking capability across
5% Louisiana arwl evamualk siaiewide. Al the same meet-
ing Russ.NSADF accepted ARRL. State Emergency Coordk
nalor at our Cawla.l in prder to liason with the state emergency
ofilgials, Just think of the pussibilities with nearly evaryone
oh 2 meters fixed, maobile and portable.

MISSISSIPRI: 5M. Paui Kemp, KWAT—ASM: KEONE, SEC:
FAHKD. BGL: ALYGQ. ACC: KOCEVD. STM: KESW, POr
KASVRE, QDG WSVMC. VHF Coord: NSDWU, BM: AJOX. T
WRESXK, Packet activity is blooming in tha sprng: north-south
link now camplate through Hattiesburg ARCS now digipeat-
ar, and Vicksburg falks coming on strong: coma join the funl
Amateur radip racentlgvlos: twn long-time hams who will ba
migsed; WSNRU and WEWMQ, our condalences to their fa-
imilies, If vaur club or group hasn't geared up tor Field Day,
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ENGINEERS & TECHNICIANS

cAmericanElectronicLaboratories.Inc.

RF Design Engineers & Support Technicians

AEL Offers You The Opportunity
To Turn Your Hobby Into A Career!

[f you’re a subscriber to this publication, we know
you're enthusiastic about working with RF tech-

SUPPORT TECHNICIANS

nology. Now, you can let your interest and skill pay
off with an exciting career at American Electronic
Laboratories, Inc.

We're a leader in the design and manufacture of
defense electronic systems and have a backlog of
work with some of our major countermeasure pro-
grams. ‘We currently have several vital openings for
individuals with the following skitls:

RF DESIGN ENGINEERS
(Sr. through Jr. Level)

Pasitions require 2 to 10 years experience in the
design, fabrication and test of high power, wide
band, solid state amplifiers operating in the t MHz
to | GHz frequency range. A knowledge of power
combining techniques, the design of hybrid
couplers and other disciplines related to ECM a
must. BSEE required, MSEE 2 plus,

(Sr. through Jr. Level)

Positions require 2 to 10 vears experience in the area
of RF technology and, preferably, an Associate’s
degree in Electronics or the equivalent.

We offer a competitive compensation and benefits
package commensurate with your experience, plus
real potential for career growth. Qualified ap-
plicants should send their resume with salary
history / requirements io: Professional Employment

AMERICAN ELECTRONIC
LABORATORIES, INC.
305 Richardson Road, Lansdale, PA 19446

An Equal Opportunity Employer, M/F/H/V

A Subsidiary of AEL Industries, Inc.

June 1986
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-m Touch Tone Contrdl of Timeout, ‘Hang Time', Patch

imeout, TX Inhibit/Reset, Paich & Reverse Patch |

® Up to & Auxiliary Funttions, More with TTC300.

-w 15 Digil Decoding. Crystai Contralled Decodar 1G.

w Touch Tone Mute 2 Unigue Courtesy fone

"M *Kerchunk Killer” u Tirmegout Warning

u Aufomatic CW 1D & D Commang

a1 Hemote Programming of 3 Timers for 2 different
timing cycles, or Mo Time Cut

u Memory ‘Sattery Backup'.

® Aufopatch AGC for constanit levels

® Local Status Indication via 12 Function panel LED
Display

m Frant Bane! Touchtone Fad for Local Control

® New—mpraved: Rovr., UHF Xmitr., Power Supply!

= Full Panel Matering

® 30-75 Watt VHF & UHF Models

| 100-150 Watlt Final Amps Available

| SC200X Controlter 8. Interface Boards also available

The SCR2000X Microprocessor confrofled repeater is the newest additlon to the
Specirum HiTech Repeater Line, it combines the latest state of the art digltal tech-
nigues with the best of Spectrum’s highly refined RF technology to yleld “The Ultimate
Repeater'! Operating convenience and flexibility are emphasized without sacrificing tradi-
tional Spectrum relfability and ruggedness. Go with the world leader in Amateur Repeaters!
Call or writa today for details. Sold Factory Direct or through Export Reps. _gg&.

VHF/UHF REPEATER, LINK or PACKET =
BOARDS & ASSEMBLIES s wokizix

o Secewvers, Transmitters, Amps, Helical Resonator 3&; e IF Filter for

Presalectars, Pawer Supplies ide s High Speed
® Autopaieh, I3, COR, DTMF Gontrol Packett
m Boards, In Shielded Housing, or somplete Rack Mt. Uinits SCR00A
Duplexers, Antennas, Cabinets, etc. iy
also available. Amateur & Commercial. ASSY.

SPECTRUM COMMUNICATIONS

DEPT. Q8 * 1055 W. GERMANTOWN PIKE * NORRISTOWN, PA. 19403 + (215) 631-1710 « TLX846-211

Get % % % CONNECTED to Packet Radio
‘ - by Jim Gruhhs, K9EI

m The Packet Radio Handbook
Over 150 pages of information exclusively on packet radio

I7 Chapters including:

* Choosing a TNC + Packet protocol for the beginner * Packet Accessories
* How to make vour first packet contact # Packet Bulletin Board Operations

$12.95 plus $2.50 for first class shipping and handling in U.S. and Canada.

' Also available The Commodore Ham's Compartion $15.95
{see January '86 QST page 47 or February ‘86 CQ page 68)

o ¢ P.0, Box Jud2
and Command Post $9.95. e

Springfield. 1L
B2T06

O ibit/Reset, P.L. OnOf (whoptional P, board), 616, -

1t's not ton late; it you're not 1aking part, you don't know what
wou're missingl Affiliated Clubs: if you haven't filed your
Annuat Repart, DO IT NOW (it only takes a cuuple of mindtes,
and you'll aveid (e mlzi%your athillation]. KEIJX is new
Traasurer of Hatesburg ARC. Has YOUR club locked inlo
tha ARRL"s Spacial Service Club program? 's wotth invas-
:(i%aslmg...mntact the ACK lor details. New appointments:

3D and KB&PE as 0Os. MTN seeing soma paw partic-
ipation: N&IOH, NSHGN and W5YRX, MTN and MSN still need
yaur suppart. Jackson ARG recantly complated another novica
class; congrats lo Instructors KY52 and KWET, North Miasts-
Eljore]] hams Flannlng special avents station this summar in ab-
servance of the charlering of the anginal 12 counties; keap
an eye our tor it. Wa still néed more Assistant Technical Coar-
dinalors; contact WBSSXK and volunteer vour experise.
KASHOA now WJ5SH, CAND(WSKLY) Bassions 31 OTC 843,
NRNS re%reserued 100% by NSAMK. DRNS BéYDDE} Ses-

Z, , W5H Spssi
2414 QTC 29, MTNIKSOAF) Sessions 21 QNI 138 OTG 70,
MMN(KF5GK) Sessions 31 QNI 675 QTC 7. HAENIKASHOA]
Sessians 4 ON53 QTC 2. MLEN(WDSO) Sesslons 5 CINI 1D
QTC 1. Trathc: NSAMK 471, KBSW 280, KEOQAF 237, KTSZ
122, WeWZ 44,

TENNESSEE: 5M, John C. Brown, NO4Q-—ASM & ACE:
WALGLS, QAL WAFZW. PIO: NTES. BEC; WALGZO.
SGL: WALGZZ, STM: NG4J, TG W4HHK. [t is good to be get-
ting so snany reparts of the many CLUBS that are making a
concerted affert o increase ther ARRL membership, Alsg [he
other Clubs really pressing down 1o bring their membarship
in the Leagua tc become qualified for affiliation with L.
This status has many banefits as would ba expecind, The ham-
test season is how in full swing and yous Section Manager
ard other section siaff will attend as many s possible and
will be looking torward to discussing any subject matter ihat
i appropriate about the operation of the TENNESSEE SEC-
TION as you may want. We want to just have an eyeball GSQ
alsa it xpu hava nothing of a business matter 1o talk about.
Would like to remind all amateurs in the section to keep a
watchful eye #nd ear to lacal government actions relative to
ordinanices that might have datrimantal effects on our hob-
h{; This 15 1n relation to the PR3- applications, 'ha proposed
Electronics Communicziions Privacy Act is still much in the
active hopoar and also bears a very watchtul eye and atton-
tiva ear as o how mur Representative stands an these issues.
Dian't let them unknowingly take away cur hobby gains that
have been hard to came By, Ba sure of your facts betore con-
tacting these busy persons. | have bean contacted relative
1o the Hands Across America. It will be crossing the Tennes-
sea arga on the western portion trom South Fulton to Men-
%hls into Arkansas. The Memphis Area Council of Amataur
adio Clubs as 1t only atiects that pant of the State. | failed
ta mention the GW nat honor roll for last month. NG4J and
W4DOK were tha winners. Keep up the goud work. No win-
ners for this menth. The sectlon traffic for this {;enod 5 38
follows: LF—Sessions 72, QNI 4081, QTC 147, VHF—
Sassions 52, QNI 1329, QTC 456; CW--Sessions 40, QNI 191,
QTG 40, Traffic; KAARSC 166, WaFIw 124, WAEMR 117,
KAWWG 110, WaTYV 53, NN4§ 41, WAPFP 26, WA4HKL) 19,
WEATDB 17, KE4LS 12, FASKDB 11, KB4LIQ 9. KAWOP 8,
W4PSHN 6, KAJBSG 5. (Feb.) NG4J 188, KA4RSC 172,

GREAT LAKES DIVISION

KENTUCKY: 5M, Dale Bennett, WA4J TE-—{n May 25, Hands
Across Amarica will touch Westarn_Kentucky. Hams in
Western Kentucky are asked 1o help. The route will be from
Wicklie, Bardwell, Arlington, Clinten, Crutchfieid, and Fulten,
Ar%me in the vacinity wishing to halp contact WALITE of
W4OYI. Traffic: gebruary-‘March) WEAZDU 84/85, WawQV
62148, KHAOZ 5251, RC4WN 34/47, Kl X ,

273, WAISWFE 31/18, KA4BCM 2381, K4VHF 17/18,
KAHOE 16/41, KAMGHZ' {6/, AAJFD 141, WD4CQF 12118,
WASAYY 10410, WAINOG 57, K4AVX 4/,

MICHIGAN: 5M, James H. Seeley, WBSMTD—There have
been some mcent leadership changes in the Deiroit matro
arga. SEC WBBBGY annaunces the appeintmént of Laa
Onkka, KZ8V, to the Eos: of EC for Wayne County, taking gver
from Bill Antel, WBJEJ, retinng after many years of excellant
servica—and after agreeing in March of 1o fill irs on the
job ““far just a few months!* Thanks, Bill, far those few months,
and the many more that went on and on. The new EC is no
stranger to ldadership. Among the posis he has held 18 that
ot the Metro area’s tirst DEC and in that position was one of
the prime mavers in the tounding of SEMICD, Welcoma back,
Lea! Other recent EC appointmants elsewhere: KABVOZ,
Alger Co.: WDBAKF, Marquette Co.. WBBYZL, Houghton Co.;
WBAEBRE, Dickinson Co.; and KDEYX, Lapeer Ca. Smce m\i
last reporting on the development of the Asst. Technical
Goord. program in ML, TC WEYZ hag made {ive more ATC
appointments: WEDEPAF In the U.P.. WBVWY in Dewitt
WEBLCU in_Poriland; WD8LHA in Westland; and NEBI In
Daarborn. This brings the total of “local tachnical wizards'
{YZ's words) to ten, each highly qualified by fraining and ex-
parience m dhe ar more of the technical aspects of mademn
elecironic life, with particular emphasis on EMI, which includes
the aver-present and growing problem of cable Tv inter-
farence, gaing and coming, My hat s oft 1o the tols who waork
dibgently In this area, both 1ec:hmcaﬂ¥ and politically—1t is,
after all, as much of pai_mcalﬁpmb em as it i technical,
Pragress /= baing made. The efiorts are warthwhila, Silant
Keys, with deep regret W8JLD, WEZGS, WAZGT Nat
summaryﬁlgl, ¢, sassionsk GMN 1110, 209, 91; MITN 691,
226, 31- 494. 111, 31; UPN 1223, 152, 36, MNN 255,
£2 60, GLETN 620, 30, 24; VHF nets 1136, 11,7413 repons{\{.
This ks the 29th consatuiive month for record QN1 for the LN,

WBIHX 33, WBBSYA 52, WEBSWJV 25, WDBLIB KBOCP
WESCW 27, KIMJK 24, S
WBUSM 15, WaVIZ 17, WDBPAF 18, KBZJU' 14, WABMVH
B, WAHPIM 5, KFEM 4,
OHIO: SM, Jeﬁre{y’ A, Maass, KAND—
NET GNI - O9G  Sess. Time jLocal) Freq,  MGR

1845 2577

N M7 31 WEIMD
BN%} 198 106 01 2R00 1577 WBBD
22 149 oA 1800 W80 'WBEK
BESN 411 21 &) 0945,1500 2873 x4
NN 325 b 1826 a.me  WDHRKBW
O8N 324 129 N 1810 A57F  NBAEH
OSSEM 2319 BeT 493 10?3;115515 25725 WBAMZZ
&
OSSN 1% 13 N 0B45 MF 3577 RARGIV
0500 85 38577 - BABGIV
O8MN - 81 ] 13 2100 5118 WIBCTX
Jhio Secticn ARES Net 1500 Sun. 2478  WDEMPY

Hamiests for June: Golumbus, Jung 1; and Goodysar {Akron),
June B, Oon forget that Jung 1s Field Day month: see last
manth's QST for rules and information, and den't forget to
send a message to your Section Manager! Belated congraty-
lations to the Buckeye Beflas urganization on their 25th an-




ands

or less at resonance.

tts output.

‘Dimensions: 18%"D. x 17"W.x10"H.
Weight: 77 Ibs.

TC70-1

SEE US AT DAYTON
BOOTH 359

rage: 1.8, 35, 7, 14, 21 MHz
. Export model also includes

Circuit: adjustable pi-network, VSWR

: Bandwidth: 20% for 2:1 VSWR or better
rive Requirements: 90 watts typical for 1500

$299 delivered

AL-1200
'LINEAR AMPLIFIER

~The Ameritron AL-1200 Linear Amplifier is designed for
1800 watts output (ver 2500 watts input) on all modes with
high efficlency and total reliability. The AL-1200 covers the
amateur radio bands 160 through 15 meters. It also features
wide frequency coverage for MARS and other services
authorized to operate at high power.

The AL-1200 uses the rugged, inexpensive Eimac
3CX1200A7 high-mu ceramic/metal triode in a Class AB,
grounded grid circuit.

The built-in ALC circuit prevents the amplifier output fromex-
ceeding 1500 watts if the exciter gain is inadvertantly set too

high.

The power supply has a commercial service rated 32 Ib.

hypersil transformer and heavy duty rectifiers in a full wave

bridge circuit with computer grade capacitors. No load

voltage is 3600 V. full load voltage is 3300 V.,

Two bias settings allow either high efficiency RTTY and CW
operation at 1500 watts of continuous output at nearly 709
plate efficiency or low distortion 1500 watt PEP, SSB, SSTV,
or AM output.

Al.-80A LINEAR AMPLIFIER

The Ameritron AL-80A combines the economical 3-500Z with a heavy
duty tank circuit toachieve nearly 70% effictency from 160 ta 15 meters.
it has wide frequency coverage for MARS and other authorized ser-
vices. Typical drive is 85 watts 1o give over 1000 watts PEP SSB and 850
watts CW RF outplit. A new Pi-L output circuiit for 80 and 160 gives full
band coverage and exceptionally smooth tuning.

The AL-80A will provide a signal output that is within /2 8" unitofthe
signal output of the most expensive amplifier on the market—and at
much lower cost. Size: 15%2"D.x14"W.x8"H. Weight: 52 ths,

AMERITRORM. DIVISION OF PRIME INSTRUMENTS, INC.
9805 WALFORD AVENUE -

CLEVELAND, OHIO 44102 « {216) 6511740

P.C. ELECTRONICS

Maryann 2522 PAXSON
WBeyss ARCADIA, CA 91006

ATV APPLICATIONS: you can show the shack, projects, home video
tapes, computer graphics & listings, repeat SSTV, or even Space Shuttle
videa & audio if you have a home satellite receiver. Do pubiic service
avents such as marathons, races, parades, search & rescus, major fires,
repeat weather radar, etc. DX depends on terrain and antenmas, typ. 1 to
?D ?lless, For greatar DX we have 20 watt amp for $109 and 50 watts
or $185.

WHAT (S REQUIRED FOR A COMPLETE OPERATING SYSTEM? The
TC70-1s dowriconverter outputs to any TV on ¢h 3 for receiving. Connect
a good 70 om antenna and low loss coax. Plug in camera, VCR,

*FULL COLOR, SOUND & LIVE ACTION just like broadcast TV. Get on
this exciting amateur video mode at our affordable ready to go price.

*FEATURES: small 7x7x2.5", Push to look {PTL} T/R switching. GaAsfet
downconverter tunes whole 420-450 mHz band. Two switch selected

video & audio Inputs . . .10 pin color camera jack & RCA phone jacks,
xmit video manitor autput. Over 1 watt pep RF output on one or twa (add

£15) selected crystal controtled freq. 439.25,434.0, or 426.25 mHz.  class or higher amateurs verifiable in 85 catibaok or copy of new license,

computer, etc. or any composite video source. Plug in mic for standard
4.5 mHz TV sound. Connett to 13.8 vde for base mobile or portable, SEE
Chapt. 20 1985 ARRAL Handbaok, That's it!

CALL (818} 447-4565 OR WRITE FOR OUR CATALOG, mare info, or who
is on in your area. Downconverters start at $49 to receive. We stock
antennas, modules and everything you need for ATV, Prices include UPS
surface in cont. US. Transmitting equipment sold only to licensed Tech
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There are two ways you can

operate an amateur dual band

F/VHF radio: you can go
through the extra expense and
bother of using two antennas...
or, you can install the new
Larsen 2/70—ihe single
antenna that brings you both
bands..

The Larsen 2/70 blends a
half-wave element for 2-meter
{144-148MHz) amateur band
and collinear elements for
70cm (440-450MHz) amateur
band. One antenna serves both
bands, and is available with
three different mounts for any
mobile needs.

The self-resonant design of
the Larsen 2/ 70 allows mast

rsen fintennas
The Amateur’s Professional

See your favarite amateur dealer or write for a free amateur catalog.
IN UUSA: Larsen Electranics, inc./ 11611 N.E. 50th e /PO Box 1798 /Vangouver, WA BBG0B/ 206-5753-2742
IN CAMADA Canadian Larsen Electrorics, Lid. /149 Wast 6th Ave. /vVancauver, B.C WAY 1K3/604.872.8517

LARSEN® KALAGD® AND KALDUCKIE® ARE REGISTERED TRADEMARKS OF LARSEN ELECYRONICS. INC.

applications for vessels and
base stations outfitted with
standard Larsen BSA-K hard-
ware. With or without a ground
plane, the Larsen 2/70 gives
vou the highest performance
dttamable whether you are
using a dual band radio o two
separate radios.
If your radio does not have
a bu11t-m band splitter, we can
even provide that.
Performance. .. savings..
convenience. ..and a no-
nonsense watranty— four
great reasons for banding
together with the Larsen
2/70. See your favorite
amateur dealer or write for a
free catalog today.
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i | Cangratufations also o Bob Adams, WBBKO,
District Emergency Caordinajos of the Cantral Ohfo area, 01
is tenth anniversary at the halm of the vary aciive Centrat
Qhio ARES of anizatxon Dn March 15 your M Vlca Direc-
1or ABSP, Asst. 8M NSAUH KFal,’s and
ACC KJ3O atiended the Lucas Cuunty AFIES Banquet on
March 15, and the Toledo/Maumes hamiest an the fol [owing
ay: ta s2e all the Narthwast Ohin telks out in forcal Gor
ratu atlons to Pat Smith, KABGVZ, on her selection as she
955 Lucas County Ham of the Year! In Scuthwaestem Qhig,
KDSIF is OH-KY-IN's Ham of the Year for 1985, OH-KY-IN
received a 650-watt Honda generator from the Cheviof Kiwanis
Club to ald in thair emergency praparedness program. On
March 10, we had our {irst taste of tornado season, with 11
qeparnta ‘tornadoes causing three deaths end slgmﬁca.nt
property damage. Wa showeg that the changes that have hes|
put into place |n the past two years have made 43 somewhat
betier organized 1o raspond to'disasters, but we still hava room
or Improvement! How about Jalnin% the affort; contact r
Emergan Coerdinater! In "Mar we had abcut
registarad S members in Ohio, With ov teur:
inour State. According to the Fcf‘,- Ghio has :he 1|fth largest
number of amateurs, after CA, NY, FL, and TX. Ohio i siill
the largest of all ARRL sactians in tarms of Le: ue membors.
Cangratulations 1o chk Lockhart KASYYS on s upgrada to
Technitianl Dick is Deputy Director of the OhID Isaster
Services Agencx (DSA) l On Saturdag March 8, a ?roup from
the Davion ARA (D ). laad b € wallc, cured 1ha
Emergency Operations Canter (ECGC) at Ohlo State D54
quarters northwest of Columbus, I our rcu wobig Illm ]
tour this important facxl contact D or infer-
mation. The Colum nnsoring 2 booth at the Chio
State Fair, Augusm 1?’ CAFI s providing an opporiunity to
have any club sponsor & day and heve club members man
the hooth In ratum for & full-day admission and parking permit,
The purpase of the booth is to demonsf.rala ham radic and
to provide educational materials la fairgoers who may be in-
terasted in “joining In"", and sama radlogram traffic will be
sant for visilors, Gantact NBEFB lar dntails, New appointees
this month: KABRBG ORS and QES; WBAYFL ORS and OES;
WABDYS ORS ang DES; AN NEFWA ORS, Cnngramtaucnsi
Septamber will be Ohio’s *Traffic Monih™: please thaks a point
of checking inte a net and sending at least twe messages
durin lhe month' J Land bﬂl}%& idemdlj Traffic: WBBC) &
KV, WBPMJ 32 K80 TG 238,
o4 ?b WEBJaW 228, VBADME 210, KOBKL 204,
KEND 197, 'WDBMIO 163, WD&KFN 189, KBZOL 1
WDERAQ WEIMD 152, KHS 144,

43, NCEI 45, NSHAZ 44, KABTNT 42
KABUYM B

HUDSON DIVISION
EASTERN NEW YORK SM Paul S Vyde.rany. WB2VUK—
ASM: K2ZM. STM: 2MCO, 1 "AKZE, & BC:
N2BFG. BM: WB2EAG. SGL: KBEHQ. TC: KCEZO ATC:
WAVGM. NET ESN 60/ N
188 CON 549/64 EBS 4 HYN 282073 NYPON 713!395
NYSM 410/268 NYSE 420/242 NYEL 3624204 SDN 339/102
Fab, CON 528/71. GLUB NEWS: Albany ARA had ile annual
dinner with Hudson Divisicn Vice Director WARDHF speaking
and Hudson Division Directar N2YL msmtmsu ARR
c:emﬂcate Naw members include W s BAZVZW,
CCNR h WAZDHF talk about antennas and towers and
e‘lohlarns wuth zoning boards. Overtook Mtn ARG also heard
DHF en antenna ordinances. Hip Van Winkle ARS heard
N?YL spapk on current happanings in amateur radic particy-
ARRBL itarns. Thay are amn&re 1o celabrats thair
351 anniversary, Saratoga N2AYY spaak on
SBS. WARA heard W2AL) speak an Yagi .ﬁntannas WECA
heard Hargrdurls of Westchlstar HEACT 1ol how ham radio
and REACT can work together, New (HS A&gu from
WBEMCO: WAZAWG NZA NZ2EGS N2EPT N2FRZ N2FTR
K W2PCY KARTOW, Pi

0ase
thera are 'mll posmons l:I:.um in ENY cabmet staft in¢cluding
Coardinator P & contact me if you
would like to volunteer Wa need tha haln!!U Let‘n all hal out
with upegming Public Service Activities. Fab. PSHR: AG
MAR. PSHR: WBZEAG W2PKY WB2VUK WA?JBD KAEMYJ
KCZTF K22V WBZMCO Tratfic: WB2EAG 4 ﬁbKCﬂ’F 2,
WzPKY 214 WB2VUK 189, K.A2MYJ 185, WB2MCO 149,

BO 70, K2ZM 66, AW 6 K2H 45,
KAE‘ICIW 42, WB2VVS 32, NzFJa k’. (Feb.) WBzEAG 397,
WAZYEM 19,

NEW YORK CITY—-LONG [SLAND: SM Juhn H Smale,
K212 ASMIACG: WB2IAP, ASMIVE: W2NL. SEC; KAZRGL
QOC; NBZT, ICCIHFI WZJU STM; WA2AHG. BIC: WaTYA,
Ths fallowing are trattic neis in and around tha section:

! I530kHZ 190072200 F mgr
NCGVHF  &.745rpt 1930 m4 KeMT mgr
BAVHF  &.87rp 2000 m-f K2YOK rngr

HF  5.57n 2030 m-f
ESS 3580KkHz 1800 ‘-'ZWS'.: mgr
NYg/M  36Y7kHz 1000 w32EAG mgr
N 3B77kHz  1900/2200 WB2EAG m

*Benctas saction net, gl imes are local, ?leasa iy and help
out by ghackin P%in whenever possible. It i with deap ragrat
that | hst K2R Goodman, as a Silant Key, wsga
Sunday March 30, 1986. wralg 4 vary nics amicle abcut‘ St»u.
an\,'cna readm this l:ulumn from au of stata that wauld like
icle plaase write to ma, or diroetly o Nawsday
Siwe endelsohn AZDHF, Vice Diraotof Hudson Div
the guest speaker, along with K21Z and WHzlAP, at the
Knickerbocker RC, Steve had a very nice slide shaw, along
with tape, on some of his fravels with his work and with the
Prasident. LIMARC wilf contmus 1o sponsor axamination ses-
sicns on the second Baturday of the manth at #.Y, Inst, of
Tachnology, Rt 254, Qld Wastbury in Balten Hall, Am2, ap-
phcants ate reminded to brin orms of 1.0, onglna! and
a coﬁ;g U\}zcur FCC licanse, check jor $4.50, mads payahle
EC, 2 ens.'penmls ard a calculator for the math
uestions, for lurther inte contact Woudy Gerstner WR2IAP,
? Mo Ave_, East Atlantic Beach NY 11581, I'm sure mest
of u raad the articks that appearet in Newsday the last week
arch about the FUG fining & persen on Long Island for
use of radio whara they weren't suptpose te be ahd the sub-
saquent fine for complaining about it on the air. Anyway,



MULT} BAND TRAP ANTENNAS

TRAP DIPOLES:

Modal  Mands Temps Llnqlu Frlca

D-42 04150 A 40 Fi 59 45

5% 107157207408 F Iﬂg B495
4 1041520740, 40 B Wy
e 10/15020/007800180 6 lh-} 129 95

TRAP VERTICALS -*SLOPERS " *

w341 10015/20740 } 4 9h
V507 (5015020740280 ® 49' 59,55
¥5-53 101572074080 3 @8 €4 55
WEEL10/15/20/ 80780/ 150 L] N'ﬂ‘s 2985
*LAn ha user wilkcul radals AL

“Fead linW can ko buriad Jf gesred “ Farmanent Pﬂ“nr@ﬂ“

ALL TRAP ANTENNAS are Ready to use - Factory assembled
-Gommereil Qualty -Handle Jull power -~ Comes complete
with: Deluxe Traps, Deluxe center connector, 14 ga Siranded
Copperweld ant. wire and End Insulators. Automatic Band
Switching - Tuner usually rever rsquired - For ail Transmit-
ters, Receivers & Transceivers - For all lass amateurs - Ong
feedling works all bands - Instruchions included - 19 day
money back guarantes!

SINGLE BAND DIPOLES (Kit form):

Moded 8ant Lengin Prica
pAE) a 2 18495
L] <) kil 1993
40 40 [y 2293
g-Bi figd] 13 pey )
0-180 160 60” 34 45

Includes assembly instructions, Defuxe cenler connegter, 14
f1a Strandad Goppertveld Anlenna wirg and End Insulators.

COAX GABLE: (includes PL-259 connector an each end)
fype Length Whha anleans purchase Slp_mlllg
HG-5p Al 3500 311 9
A58 50 1240

DELUXE CENTER CONNECTOR

# WU RUST Brass Terminals

* N Jumper Wires Usad

¥ NO Selder:

« Huillan Lighining Arrestor

+ With 50-239 Recagtacie

& Handles Fun Power

* Camplatety Sealed. Weatherprosl
# Edsy Elemeal Adjusiments

* Cammerziat Guaksly

CE-1
$3.95

DELUXE ANTENNA TRAPS: Completely sealed &
weatherpriot -Solid brass terminals - Handles Full

Fower - NO jumpers - NO Soklenng.

g Instructicns inciuded.

L for_4-band Dipole Ant.
40/20/15/10 $36.004pr.
: For 5-hand Dipale Ant.
] 8074072071510
$38 00/pr.

ORDER DIAECT FROM FACTORY. il orders shpped US
Postpard. VISA/MC - give card #, Exp. date, Signature

A

oy
DA

JahA° COMPUTER
> CREE. o0 GRADE
weﬁ,;%eﬂ v AlL ELECTRONICS CORP. | = C01°
E Y N
o . 2,000 mtd. 200 Vdc
- yﬂ‘ ) e w‘_’hﬂﬁl‘ﬂ-ﬁr Ag: i) 134" 5" high 2,00
S 10 AMP 138VDC REGULATED TR
.} 138 k334 high  $250
SOLID STATE FIELAY {f’///ﬁfﬁf,—,, POWER SUPPLY 9,700 mid, 50 Vde
CONTROL: 3 - 32 vl | ’//”/’//;Ef 138" x4 12°Hgh  $300
LOAD: 140 vac IO amp . _j 3 These are solid state, ully regutated 13 A vde 31,000 mid. 15 Vde
SIZE. 2% % * powelr £ ;llnnlls: Hoth ltea:ure 1003%!- sgllg state 134" x 47 high 3250
IM con 00, fuse pro! "
$9.50 EACH 10 FOR sgn op 5 ; pensiructian, tuse protection, an pwer 39 ;"é’é'm-“‘h‘ga a0 Vdcﬂ .
v (A Zamp constant, § amp surge  $18.00 anch ss,ﬁnu mid, 15 Vde ’
48 KEY ASSEMBLY Jampcenstant, Samp surge  $25.00 each 3 X334 high 100
60,000 mid, 40 Vde
RECHARGEABLE EDGE 65,000 mid. 15 Vo
NI-CAD BATTERIES CONNECTORS 3'xavahich 5300
i
owme ez D.RS.T. LIGHTED
. RO R SWITCH
AMASIZE 125 5o00man 51,85 | ALLARE 1.58° SPACING. 115 vac ,,c::f, rocker oS
NEWTI KEYBOARDS. Onginally [ AR SIZE 1 25V 500mAH $1.B5 |  22/44 EDGE CONNECTOR stap B e LA
ggeadmgmgggggi}gegﬁgﬂ * JAA with solder tab $2.00 PC style $2.00 wach ' X T%W" hale
anieal swiches, Terminates to 16 SIZE 1.V 1200miH  $3.50 22/44 EDGE CONNECTOR Orange lens. 16 amp
15 Din GoRRactor. Frame 4~ % DSIZE  L2v 1200maH $3.50 cantact. gy kg
CAl#KP-42 $8.50 pach solder lug styis  $2.50 wach
; 2 {or 311.00 MINIATURE TOGGLE Pi!f:‘GI:DGECO:QN;CTU:
e d S0 eac
; 1 e _?WITCHES Y ULTRA-MINIATURE
XENON FLASH TUB g';r[-olni (oiﬁ%jgn) MLI*LI;PTUSH BUTTON Hgﬂi\:’ﬂbc RELAY
d Solder lug Salder lug normally:‘;r::n ey ; Rh211NEP?05M20
tube designed for use n tarminals. terminals. be ' bushing y .,,”{‘;?o'"“,’.,?‘n, $1.2% each
compact carmera flash unils, Red butten. CONT 1 10 for $10.00
: Ideal lor expenmentors. $1.00 each $1.00 anch a5¢ anch Mounts n 14 pin 1P sockat
] rs 0for$8.00 100 for $80.00 10 for $3.00

SPI-RD MANUFACGTURING, INC.
Dapt. 106, P.D. Box 1538
Hendersonville, NC 26793 ..

Deater inquiries Invited g

m

AUTHORIZED KENWOOD
I-COM RADIO DEALER

H. L. HEASTER, INC.,, 203 Buckhannon Pike,
Clarksburg, W. Va. 28301 Clarksburg Phone
(304) 624-5485 or W. Va. Toll-Free 1-800-
352-3177

HARCLD HEASTER KAZCHX, &1 Ridgetield
Place, Ormond Beach, Fl. 32074 Florlda #hone
{904) 673-4066 .

NEW NATION-WIDE TOLL-FREE TELEPHONE
1-800-84-RANIO
1-800-84-72346

Call us for & quotation,
WE WILL SAVE YOU MONEY!

NYE VIKING
RUGGED 3KW
TUNER

AMTENNA MPERARCE
WATCHENG HETI FDAR

()

angingered to do the
job over wide operal-
Ing onges. Compare
Huallly, features and
the miusive
VIXING
TWD YEAR
WARItAN.TYI

rasmym  powar raester

Pi Nelwark Low Foss Fi Network tuning — 18 to
IMHE  Heovy duty. silvel piated cantrugusiy
varkhie Induclot with 25 1 varnier diol 7000 wait
vaiagle copaditor and AS000v sweteh selacted fisedt
CORGEOrs wi stpOr sda. Tunas A0 fo 2000 ohm antennas
Aly Provides harmonic supprassion

Automaile SWR. Haonds es melenng of SWP Mo sasat or
callration neades Saparate powsr mieter — 300 or 3000
wotls — Gutomatically swllched Easy o tegd Mo radwssad,
backlighted melers show SWF and powet conhruoushy,
Fracision Jowai maters

Antenna Switch, Newil FUEH-BUTION antenna swfchmg lod
antanngs (2 coo $ngle wire and twin leadi Turer bypass
o fisf coox culpul We designed this wugged swifcn 1o
nandle the powsr,

W Balun  intigr wesrd, pie e tanald gives balonged
cutgut to bein feaders fram A0 to 1000 ehms ond
unbalancad output down to 20 ohms

Model Options. MEB-IV.A1 Includes gl ME--A Teclures less

antannd switch and baun. MB-TV-A Z s identical taMS-Tv-A §
~1th the addhion of o tiple cote Halin

W M ONYE CEORPANY MG
BELLEVUE, WASHINGTON

261 AUTCHSATIC PUSH-BUTTON CONTINUQUS PLRSH-BUTION Easy GRIP
VERNIER DTAL SWR ANTENNA SELECTION POWER MONITORING CAPACITOR $HITCH TUNING
Dln:owr rhls durablv bult, tasiure DTHER NYE VIKING PRODUCTS.
VA na funet. You'll find shalght kevs Fiuseze  davs
] upe{ail mmnlaﬂcm that maie anfan- Coda Practice Sets Hlectrone
B no !unfnq & snup. The MBV-A s voiue ond Memory Kevars, Fhone

Potchas KW Low Pass Filtars
agtemghc SWR and  Fower
Maoters tor HE ared 7m fplus o
el tor tha bind) 200w PER
antenna tunar Ali-Band
Antenna ond morat

Asik for o Irse calaleg.

WM. M. NYE
COMPANY
14614-130th Avertie NE
Bollavua, WA 8005
{206} 450-4524

SEE IT FOR
YOURSELF
AT YOUR

DEALER!
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One New-Tronics Place
Mineral Wells, TX 76067
(817) 325-1386

100 O58T=

Newsday first listed the person as an “Amateur Radia Dpar-
atar,” even though this person had no license, | feel that a
few Ietters {o the Editor would be quite approprla.tﬂ and Iet
these repariers get thelr facts straight and not “lump” amaieur
operators in with people who know:n iy break the law by o
ating 'on bands whers thay're not su ose ta be. The follow-
ing Statians u'agvaded at fhe LIMAR VEC tast: KA;.’NJC
Ta Ganeral, WB2VGD, N2FIG, N2GBC
wmmc to Advanced, and Ki2a fo Exira, Tran‘c K2YGK

NORTHEHN NEW JERSEY: 5M, Rebert R, Andersan,
KZBIG=ASH IVE aison): Mg Nax.} SEC: KBZZM, STM!
KAZHNG. OO/ C KY2S, PIO. WEENOY,
SGL: WakB. To: K2BLA, BM' NZGXX, | am pleased to an-
rnounce the seclion leadarshrp appointment of Kennath
Hamptan Jr, KY2S, as Affiliated Clut Coardinator {ACC). Ken
had mvluusly servad as an assistant n this functional area.
Comact data is: 1119 Grassmere Ave, Wanamassa, NJ 07712,
Phone 531-0791. March 1988 station appoiniments are: OBS
WB2GWD {FBBES), OD W2WCE and KD2JIC. If vou as
an ARRAL member of the NN.J saction ara interested in a fleld
organlzatlon appointment, pleasa cantact me, or the éuphca-
e Iaada:smp ufﬁclal listed above, Need mors info? Contact
i for & ew ARRL bockiet describing the ARRL
rleld orgamzaﬂon ESD 300} Please note 5M Fhona number
change 10 337-9644. Tha Sirst NNJ section field organization
meating was held May 3rd at Somerset, All leadership and
station appointees were invited 1o attend. Reports irom leader-
ship 2ppointess, subordinate Ieadershiﬁﬁpmemees and the
section managar wate presented. Qur 2ZNQV is
the national communications coordinator far “Hands Across
Amarica”, Our AHRES organizations in the countias ut Bargan,
Hudson, Essex, Union, Middlesex, and Somerset are par-
hclpating in pmwdmg communications along the foutg. any
others have vo!unteered Qur Hudson Division Vice Director
Steve Mendelshen, WA2DHF s at the eastern national com-
mand post. Congrarulmlons 10 the following who warg nawly
IIWnsed ar u%g raded dunng March sessions ccnductedmy
Sussex Al avanne EM, NNJ VE ﬂuard Ramiapo Mountain
ARC, OcsanlMonmuuth ARG, and Bergen AHA. Novice: E
Gold, 17 Yatkaw ‘Stemhauser Technician: KA2KJL
kaAz C, KAWEL, KAZZJS, KEZADZ,
KAZCET, KASDPZ, VKM, KAZZNG, KA

2270, I\AZZ T
J Williams Sr, and KAZZMB, General; KAZEMZ, KAZKMO,
WAZVMH, 2 KAZWLE, KAZKJM

T‘i“G, ;
WAZPNI, Ka2¥20, KA2ZVL), and F Ga arint. Advanced:
NIEHG, NZFGY wzem 'N2EJQ, NEFEM. WAZYWA,
WARZKT, KAZIVS, KeGYH, WASNPQ, KZPFS, KA2GAS,
WAZIHS, WB2UJD, N2OHP, W2.IEK, and KAZTTG, Extra:

WeGPE, KAZY,IT, W2ESW, KD2QR, H Murken, KAZVSX, and

W2TVK March data
Net Fraq  Time "EessQNS aNl QsP
KM \%%n.nx 9 1000 Dy 212 10
MPH W 650 1800 Dy 35 W2 o7
AZR 38095 1900 Dy 31 215 154
MINL  AGIR 3885 220 Ty 31 D95 954
OBTTN WB2OMP 14712 B0 ©y 31 38 187
TCETN Opom  ideess e oy u oso 45
MIVN K 148.49 Dy 244

MIPTM  (PBBS) 14541 WA?SNAA and WB2GWD
UPLINK  Amateur Radio News. call 261-735-8850

Traftic: KAZSPH 154, WB2QMP 136, W2ARX 125, N2DXP 89, K2vxX
28, W2NKD 41, W2XD 31, WatG 18, .

MIDWEST DIVISION

IOWA: SM, Rallin S:evers. WBGAVW—SFC KDF&B(‘ BM
ke, ACG: WERIGAM NGO,

KEDAS SGL: AKEQ, The Des Moines R :s:er annua[
AGBAA is starbng July 19th from Coungil Blud anutharofx
portunity lo increase third party traffic. KABJAO will cparate
mobile packet lor this evant. Congrats to Connie Pitls of
iscatine tor upgrading to General. She is 10 years old, There
are 140 Sth graders of James Madison Middle schiool in
Burlingion thaf are studying code. i will be interesting to know
how many will become novices. Cherokes hams are yeatin

up to join the list of affiliated clubs, "'Ottumwa Comman:

Genter” now Fridays an 146.41 MMz —WBOV'YV ropeater.
Plaase note Bill Bishop's new call, NQOW (formerly NCEBA).
‘taur 5M Intends 1o aitend all hamiests ang conventions in
the slale this year, it possible, to meat as many hams as pos-
sihle, A& meeilng at each site is planned.

NET FRED Tima Day  Mgr.

78 mir noon 1033 ﬁP. J970 1830 Dy WEIJIFF
75 mtr eve  T78 48 W0 2330 NBAEF
27 12 70 2230 Sun KOPBG

3 D

1TEN
IGN (2 sogs) 1 1 W05 BPM MW-F NORJ
TLC 325123 3560 QDA0- Dy WIYLS

Q400

KLOBG-ED repors that the Siate Disaster Services are very
laased with the ia;pab:lmes and cocperanon of amalaur radic.
raffic: Wo3S WAYLS 100, K@GP 70,
KABADF 59 WL 39, WBﬂAVW au KoL 28, WBRAJFF 24
KenaE 1 KM}S L13, 012 WEBW 1a, KDBB(:B KaJGI

5 NQDW 3, (Eab) NOMW
SAS 5¥, Rebert M. Summers. KﬂBXF-«SEC NOBLD.
STM: WEOYH. ACC: KEBXF. TC: WEENQM, BM: KaJbD.
56L; bélDBLD, hbs CW-

Wt
. , WBEE and WDRCFZ, 1t is with
deep regret | must repert another Silent Hey for Kansag—
WAQPM orOn a Nat activity for Februa? wasasfallows
KSBN QNt 205. KPN QNI 384 OTC 45,
63/695, KMW 72:'6 3. CSTN 2216/94. QKS 219/54, C!KS-
85 25/6 and Ks RTTY 67/5. Tnx again goes 1o NBFNL, Kxgl,
WBOYH, KSgl), NBE!Z and WBAZEN jof TEN Representation
CWandto NGGCC PQMT, WAOCFX and KCBHF for DTEN
re resentation, KABPVY | back as an NCS an OKS-5, new

QTH is SharonLE%rlngs NOGCC now refransmitting ARRL
QFFICIAL B on RTTY—faq is 3605 at 13302 Mon
- Fri. Hg i% also helding & daify skad at Y0d3—1730Z tor the
bulletins. Rick, WBZNCIM our state TECHNICAL Co-Ordinatar
is raguesting | aach club to select 8 paraon wha Is qualified to
act as an Assistant Technical Co-Ordinatar. Full ARRL men-
bership is required for the appointmant as ATC, Let us build
Wp our resources to help us all, Either drop Rick or m If a
ling for more details o your selection Traffic: NOG
WEQHIK 291, WEEIR 220, WOFAC 101, KSEU 147, uovl-i
IOU WoH] 94, WeFDJ 85, KoBXE 33. WMHOZ?Q W

7, WHRZEN 39, WeKL 27, WIPB 18, WoMYM 10, NOBDED.

MISSOURI- SM, Ben &mith, KBPCK—The Southwest ARC

hosted a Severe Weather Seminar March 15, Fifty tw

amateurs from 12 counties attended the saminar at the Sprl

figld Heg{ionﬂl Airpon. The Kansas City area has g anketr
ub With around 80 members, the officers are:

WBOEZR and Seo-Tres. WBEKSI, Contact anyoﬂhese
o?hcers far information. The Harnibal ARC has 2 naw repaater
un the air. It Is on 146.625. The Heart of America Radio Club
%ves an award to the lacal Novics or Techniclan who scores

e highest points in the ARRL Novice Rnundup Tha high
scoter on tha local level was KABUMG. We are hal? to an-
neunss the new Net Manager of MTTN is NBS i?v
meets Monday-Saturday at 6:30 PMon 3.730 kHz. 1t is a great

place for Novices to maet other amateurs, learn how to han-
dla traffic and hetp gat their tode speed up, The Callaway
Amateur Badio Leagie operated 2 special even: station at the
Winston Churchitl emnna.l in hancr of the 40th anniversary
of the Churchill speech at Fulton. Even with the bands inbad
hape they made 105 contaclts. A special QSE will ba sant
f;&aall coniacts magds on request. Sileat Report for March—

TJ. Nets reporting:
Time BM Freq MHz  Mgr
TOHDAS 3585 hos]

NET  Ses ONI OTC Day
MON B2 WD 152 Dby ?
MOSS8 a1 340 103 Oy &0 183 KI5y

NEDW M 565 44 Dy ) EE S Ko0sny
HBN ME A MenFrio 1205 3880 HIGSQ
MITH 21 8 28 NooSa &30 3370 HeBKE
PHD 5 166 13 Men &00 14543 HARUH
ZAEN 5 @2 11 Twe a0 4r8424  NOSE
AHRABN 31 43 @ Dy 300 146.38/79  KARLIN
TCN 4 = & Thuy 900 147,000 KADLO
MOFON 4 % 4 ‘Aled 218 PERAZLR ABD
CMEN 5 97 1 Wed oo 1463678 1RPCKC
ARESN b 86 1 G w0 147 BSSI2EE NOFOW
JOON 5 B 1 wod 2400 148.40/7.00 WERDZX
WIBC 2 B4 O Monsial GO00AM  MEINTI  WERTL
LOZFM 4 8 O Fri 900 14813073 WeRTL
LARES 4 33 4§ Wed 200 14510070 WEERHC
SkH.N 29 0 T'!‘lu am 146437.(}@ WEENW
]

WRRTL,
Traf‘ll\: WEBMA 158 KBSI 145 NDDN 145 AlBO 137, NQDG
58, KTY 87, KD nu\?m WABY.JX 67, KBPEK 58, NOBKE 51,
A0S0 41, 'WAOLD 3 Kaoaa si NoSS 78, NIDR 28,
KS!JCU 18 NCZES, R
NEBRASKA: 5M, Vern erka WBDGQM S1M: Jarry Kohn,
WDOEGK, The AKSAR-BEN Radio Club of Omaha has as-
fablished a ﬂ‘ﬂhal commumcaﬂoﬂs committes with Frank
Walczak, Soott Parsson, WBOQPP as Co-
Chairman, lhsAK-éAFl—SEN Club now has a me: center
bulletin board systam accessible by phona line 402-
300 baud, no parlty, 8 data bits and 1 stap bit. OnecrtheAK-
SAHBEN d‘glta] CommHtoe S Gals 1 the marriage of packet
radio and tha massage center. The PineRjdge Amateur Hadio
Glub of Chadron will hotd their annuel hamfest and picnic
Sunday, June 1 at Camp Norwesca, onae mile south of
Chadron State Park. On the evening of 31, the Pine Ridga
Club will serve a light meal ior anyone in the area at the Red
Cloud camp ground which is two miles sputh of Chadron State
Park. The Northeast Nebraska Radio Club was racognized
for being an AHHRL affiliated club for 50 vaars st the 1988
Nabraska ABRL Spring Convention in Kearnay, Chuck Carey,
WAZDXY, of Narfolk, the Northeast Nebraska Club Segretary
for 20 years, acteptad the 50- glaa us from Midwest
Division_Directar Paut Girauar BF[ angratulations o
Reger Ghormley, WBKK, of Lincoln, for beig a licensed
atnateur for 50 yaars. Also. oangrakulaﬁons to the Grand Island
Amateur Aadio Scciety Ham of the Year Cargl Thavanet,
BOMST of Grand Island. Traffic: KBIKM 145, WBOTED
WﬂKK 94 WAPJBUK 18, KADECE 16, NOBA B, WDEBOX 4,

NEW ENGLAND DIVISION
CONNECTICUT: 5M, Roban J. Kaczur, mweo—srm

FAEIC, szc KA1 ECL. 8M; KazZu. ACC KG1M. OO/RFI:
NATL TG W1HAD. mo ma Sgl: K1AH
NET Q LOCAL TIME

FRE Qic ANl NM
3640 012000 238 =g KAER
N 3966 1800 M-S 193 282 KATBHT
NVTN 22/88 2130 26 WBI1GXZ
‘-IHVEN 134"1!3 gmn K.MJAN

2030 B1GXZ
Flald Day is upen us, 1 think that Ma 4NME said it vor
wall in the THI CITY ARC FEEDBACK and | quats, “Thin
Field Day s # bunch of claptrap, 2 weekend contest that faLls
up the bands? Think again, How many major disasters oz
curred in ‘857 Those hdms in huricané-atéctod areas, The
Wast Virginta Flood disaster, Mexican Earthquaks and Colom-
bian voltano disaster set up portable, mohile and base with
ganera!ors and hastily erectad antennas. They got the ob
one in difficult circumstances, Field Day preparas ug for
can and as of late does happen. One amaleur along doas not
canstitute a nat, but hundreds, even thousands need to par-
ticipate, Likewise, the ¢lub needs morg than & few good oper-
ators, Whether your bag is Fone or CW, lend & hand. Like
Mister T says; Be theral”” Wall said, Mark. i hope to see record
numhers eratm on Field Day News from John Ronan,
K3ZJJ, 8 &A Is mstallln%va new 440 MHz rapsater
on 447, 125 FARA, & and G C arm
devekFa&ing pre[nmman,' plans far a Fairﬂald Coun hamlast.
3. FARA is praducing & TV program “Thia is F, which
will be felecast in May or Juna en all Gonnecticut Public 1e!e-
vision channsls 1ogather with the ARAL's second Ham
Space program. The FARA program will emphasizs £3X, pubhc
sarvice and amerﬁency communication and how newcomers
can get into Ham Madio. 1 attendad the O Hadio club mestin
in March where averyone was treatad to an interesting 121!
by Brad Fleld, WVIT Channel 30 meteorologist, That |s thu
news for this month. [f thera is some more that any
wauld kke to seq in this column, pleass let me knnw Th is
ur column, 80 if therg |s someth n‘%&ou would like to ap%e
ore, $end it to Robent Koczur, K O; 84 Whelstona .
Harwinion, CT, 08781. 735. Trafflc; WH1GXZ 386, KA
, KATND 204, WIEFW 157, KAIGWE 142, NIV 131
OW 83, 1 N DNA 49,

w1 BDN 47, WIWP 48, K1AGE 39,
153.1 2&3 WMNL[’J 17, WIQV B, w1cu X
SACHUSETTS: M. Luck Hurder, KY1T—
ASM K!-:IHI SGL K3HI OD/AS: KATKF, SEC: KB1PA, STM:
. TS KATIU, PIO: KIHLZ.
MGH 0 TIMELOG) /DY QTG QN
NIAL 3858 190072200 DY 338 349
EMBIPN N1BGW 3880 i Y d08  pas
EMZMN  KATAMA 14523 2000 188 374
NEEPN K1B2D 4945 0830 SN 12 65
HHTN  WBiCMO 0484 2230 ay {7y 445
EMRISS N1CVE 3715 1B00M2030 DY 152 229
greN 7451045 1330 0Y 180 350

A warm "Wek: ame Aboard!" to State Govermnment Llaisen
K3HI of Cambridge, ShaWn will be he Lﬁmg us 0 keep abraast
of lagislative propos 3 and actions that affact the Amateur
Badio Sve. here In the EMASS Seetian, Welcome also to new
EmergencyCoordjnamra WYACE of Papparell and KZAJY of
Swampscott, an well as to new Cificial Emergency Stations
WAIB[ G and KT1K, Does your town have an EG? Do vou
know far sura? Are you interastad in ermelgency conEmuNica-
tions? Why not contact SEC KB1PA or myset for infarmation
and epplications - do your community A favar; put somathin
back mto Amateur Radio for 8 most walcoma chi ange! TG
Direcior KN1K renons wsut i Wanﬁ ARC whera hé spoke
abmg\facket radio & the ARRL's National Trafflc System.
KB12J is looking far ARRL certified Volunteer Examiners to
nssist with Boxboroconvantion exams. They noed exammers
tor 4 sessions from Fri. Oct 17 thru Sun, Oct 18th. Cantagt
Alan Kline at 59€-8010 or 595-0873 if you can help cut. PIO
K1HLZ and SEC KB1PA worked with Sharon ARA as well es
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FIRST
STIE'PS

|
RADIO

By DOUG DEMAW, W1FB
HAS BEEN COMPILED
INTO A SINGLE
PUBLIGATION!

Criginally appearing in 1984
and 1985 issues of QST, the
wide-ranging First Steps in Ra-
dio series helped newcomersto
learn the electronic theory
needed for licensing exams and
to gain some insight into how
their radio equipment works.
The entire QST series is re-
produced. You will find basic
explanations of ¢ircuit compo-
nents, see these components
assembled into practical cir-
cuits, and see how the circuits
make up yourradio gedr. Addi-
tional segments cover anten-
nas, propagation and radio-fre-
quency interference at a he-
ginner's level. The purpose of
this book is 10 open the doors
to those who wish to [earn
more about the technical side
of Amateur Radio.

Copyright 1985, $5.00 in the
LS, $5.50 elsewhere, Add $1.00
for postage and handling on or-

ders under $10.00.

THE AMERICAN RADIO RELAY LEAGUE
. .225 MAIN ST.

~

T

g BI7H W, GOSH[—;NA\{E.M.MVISALIA, CA 83291

Fastest Shipments 1!
in the Industry.

MA SERIES CRANK-UP TUBULAR TOWERS
Will hanale 10 sq. f1. antennas at 50 MPH winds.
MODEL

HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED

NO. MAX  MIN. SECTIONS POUNDS Top Bot. HAM PRICE ]
MA-4G 4 218" 2 242 'sq. L $ 73500 % I
MA-550 55 Zee 3 435 3'sq. B $124500  Chowhw L
MA-SSOMDR® 55 oy 3 620 d'sq & 5264000 4, n ko
MA-770 o pen 4 645 asq B §2385.00 " oter e
MA-7TOMDP* fa i 2210 4 830, 3"sq. 8" $3780.00 Al e
MA-S5OMDP* 85 236" 5 1128 3sq  or 508000 nwtor dnva §

“MDP models complete with heavy-duty motor drive
wilh positive pull down,

FREE STANDING CRANK-UP TOWERS

e: Will handle 18 sq. ft. antennas af 50 MPH winds.

:4 MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.O0D SUGGESTED

;g NO. MAX. MIN. SECTIONS POUNDS Top Bol. HAMPRICE

Fl TX-438 a8 218" 2 36 1gmn 15¢ § 925,00

g TX-455 55 28 3 T B S - £1395 00

* TX=477 kg 22" 4 1040 2% 2i%m $2295,00

: TX-472MDP" 7 228" 4 1210 12%" 21 §4195,00
TX-489 au 234~ 5 1580 12%T 25%" $4995.00
TX-4B9MDPL" a9 23'4" 5 1800 120 28 $5495.00

"TX-472MDP includes heavy-duty motor drive with postive pull down. TX-483MD
comes with heavy-duty motar drive with dual level wind and positive pull down.
(Both motor drives models include Himit switch bracksts).

FREE STANDING HEAVY.DUTY CRANK-UP TOWERS,
Wil handle 30 sq. fL. antennas at 50 MPH winds.

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED

NO. MAX, MIN, SECTIONS POUNDS Top Bol. HAMPRICE
HDX-538 < 218" 2 660 18" 18 $1195.00
HDX-555 85 2z 3 870 5" kak $2085.00
HDX-572 ra 28" 4 1420 15" 26%" $3595.00
HDX-5T2MDPL® 72 229" 4 1600 187 25%" §5495.00
HDX-589MDPL* a9 238 5 2440 15" 0% $7195 00

‘Includes heavy-duty moter drives with dual level wind and positive pull down,
HDX-572MDPL includes timit switch brackets only. HDX-589MDPL includas limt
switches and limit switch brackets.

FREE STANDING “LOW PROFILE” SOMPACT

XD

) CRANK.JP TOWERS. )
i!é Will handle 18 sq. {t. antennas at 50 MPH winds. ( TMM-433HD handles 24 sq. ft.]
‘3 MODEL HE{GHT HEIGHT NUMBER WEIGHT SEC. OD SUGGESTED
| NO. MAX, MIN. SECTIONS POUNDS Top Bot. HAM PRICE
ﬁ TMM-43358* 43 wlomast 11'4" 4 315 * 18 $ ous.00
'g TMM-433HD* 3% w/omast 11'4" 4 400 120" BO%" $1195.00

v TMM-541S8" 41" w/amast 12 5 430 e 2on” $1295.00

J

"Hy-Gain and some Afliance rators when installed inside tower will restrict retragted
height by approx. 24”. Maost Kenpro models allow full retraction.

bR

|

Standarg bases included with all towers

(exgept MA-770, 770-MDP and 850-MDP)

ALSO AVAILABLE: ® Motor drives for mast lowers

® 57to 24’ antenna masts ® Coax arms  Service platforms

® Mast rajsing fixtures ® Special bases @ Limit Switch Packages

FOR ADDITIONAL INFORMATION Gontact:
Amateur Electronic Suppiy (All Locations) ® Texas Towers
Ham Radio Qutlet (All Locations) ® (1.5, Tower {209) 753-2438

Prices are FOR factory vsala, LA, Prices and speaticabans e stiberd to change without notice,

NEWINGTON, CT 06111

COMPACT 75M SSB TRANSCEIVER 1985-86
CATALOG
Complete Kit $1.00
$199,95
p:lus si:ioo e '
shipping ana
. - s i o handling i
Dimensions 2° x 67 x 6" IJJF
RECEIVER:
Frequancy 2.8-4.0 MHz /' .
Sensiwity 0.5 uVf for 10 dB SN r
Stlectivity ~5oB @ 2.4 kKHz i
AGL Ranga +B0 0B in = +3 dB out ',/
Audie Quput =380 mW into § ohms - RADIO KIT
TRANSMITTER: BOX 411 H
Fratuenc) 31840 Mz
Qu qut g ansgaétg into 50 ohms g;:guﬂfe, KH
Harmanics z'aﬂ -7 15,3 55 0B POWER ﬂE"“'?EMEr"f: {603) B78-1033
SWR Immunity  30:1 Il phase angles Valtage 28 vdc regulate
ALG Amplified, rla%t respulﬁearalg [quasi-gmcassing] Gune?ﬂ 2ZA transmit, B mA raceive alex 887697

June 1986

101




e
L
It

HANDHELDS

New compact general coverage
receiver/ham band transceiver,

Call to Place
Your Order

HANDHELD ACCESSORIES

LC-14 Viryl Case for IC-D2AT ..., 51849
BC-35 Drop In Charger ......o.v 04, 74.5%

BP-2 425maA 72V NICAD Battery ... 4250
BP-3 250mA B4V NICAD Batl:efy ve 3125
BP-4 Alkaline Battery Case. . .. 13.75
BP-5 425mA 10.8V Battery. . L4980

BP-7 425mA 13.2% NICAD Bat!e:y L67.50

BP-8 800mA 84V NICAD Battery ., . 56250
HM-9 Speaker Mic ................ 39.90
CP-1 Clgarette Lighter Card. . ....... 16.75%
RCIDCOPPAcK o vusvissiiannnss 18.75
Leather Case for IC-2AT. . ... iaaes 39.9%
HSIC Headset for HTS........... ... 19.50
HS105A VOX Unit for IC-Q2AT ...... 19.50

HS1058 PTT Switch Box

102 0O5%=

1~ 30MHz deluxe general coverage
recefver

A .

FC-R 7000
25 - 1300MHz receiver direct entry ana
scanning

e Aj| Ham Band Transceiver/General
Coverage Receiver

* New Design

® [00% Duty Cycle Transmitter
® 105dB Dynamic Range

* Al Modes Built-ln

* |2 Volt Operation

o (OSK up to 40WPM

& Built-in FL-32A 9MHMHz/500Hz CW/
Filter

& Electronic Keyer Unit Included
* 100 Watts Cutput

& 32 Memories

New LED Annunciator

mLL MODE YHF/ UHF
BASE STATION

CA A
IC-271A/H 2 Meter
IC471A/H 430-450MHz

$C-3200A
Dual Band
ZM and 70CM

IC-28A
Z METER MOBILE
* Compact size
e Large LCD readout
& 21 memory channels

Call for YOUR Low Price!




TS-4308

Popular transceiver with general
coverage receiver for fixed, mobile
or portable use.

Call for Low Price

KENWOOD

TM-2550
Call For Your Price

TM2570

T$-9408

A new standard for competition
grade transceivers and an out-
standing value,

The Popular
TS-9305
Still Available

KENWOOD

HANDHELD ACCESSORIES
HMC-1 Handset w/AVOX .., .., 53905
SMC-30 Speaker Mic .............. 3495
57-2 Base Charger for TR2600 ...... 89.95

MS-1 Mobile Charger for TR2600 ... . 4295
PB~26 NiCd Battery for TR2600 ... .. 34695

LH-3 Leather Case for TR2600 ... ... 37.9%
SC-9 Soft Case for TR2600 ., .....u. 2095
87-3 Battery Case for TR260C,....... .95
PB-21 NiCd Pack for TH-21/4% ....... 19.95
PB-21H 500 MAH NiCd Pack.

for TH21/47. . ..o ae o, 30.95
B7-2 Battery Case far TH-21/41.......7.95

5C-8T Soft Case for TH-21AT/41AT, .. 10.95
BC-& Two-Pack Quick Charger ... ...
BC-2 Wall Charger for BP-21H ... ..
Al-3 BNC Adapter for TH-21/41

HANDHELDS
' =

THZ2IAT
TR2600A TH31AT
TR3600A TH41AT

Full line of accessories available,

FREE UPS GROUND SER

KENWOOD |

ANTENNA PRODUCTS
SALE

TOWERS

HG5238
HG3755
HG54HD
HG70HD

ANTENNAS
TH7DXS
TH5MKi1S
EX-14

ROTATORS

T2 X
HAM Iv
coas it

* Spedial pricing includes free
shipping in the 48 contiguous
states,

* Alaska and Hawaii orders shipped
freight collect-charges from
Seattle only.

* Free shipping applies to prepaid
orders for towers or tower/
rotator/antenna packages.

K7HBN
George,

W7GAB Dale K7DS$ Frank

George, Da'le, Frank, Craig and other knoWIédQe-
able professionals are willing to help you.

»COIYIM

NG7N
Craig

excluding antennas.

8115 15th Ave. N.\V.
Seattle, WA 98107
(206] 784-7337

 ATTENTION \WATS CALLERS: We have expanded our telephone
: hours Monday thru Friday 7:30a.m.-5:30p.m, PST{10:30a.m.~8:30p.m. EST}
... for the convenience of our East Coast.and early morning buyers.
Washington Residents: Call {206) 784-7337

All prices, specifications and avatlability subject to change without notlce. Washington residents add
applicable salas tax, Free LIPS Ground Service applies ta most transceivers with related accessoriss

STORE HOURS:
Mon.-Fri.
Saturday

it el

waii.

g

H

9:00a.m.-5:30p.m,
10:00a.m. - 4:30p.m.

June 1986
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WE SHIF ﬂO.LOWﬂ'It

Barry Electronics Corp.

D WIDE AMATEUR RADIO SIRCE 1950 212-925-7000
Your one source for alk Radio Equipment! Los Precias Mas Bajos en

—— - Nueva York. .,
i KITTY SAYS:WE ARENOWCOPENT DAYSA WEEK, .

‘ Saturday & Sunday 10 1o 6§ P.M.

R Monday-Friday 9 1o 6:30 PM Turs, to 8 PM

Gome to Barry's tor the dast buys In town,

CNY Salaty

. beltedn stock

t;t + NG-ATLA, TE1A, T45. 2000H, I7A, 47A, R-7000,
-‘;3 12714, 27IAM, 32004, 4TI, 735

MAY W Help \'lu With the Bast in Commaz:
clal and Amsteur Radlaa? fan KBZRY, Tonl,
| Kitty WAZEA®, Mark K2CON
5% You al HOSA Hamiest Quasns, NY/Newingzon,

£ dunwth See You 1 WGV Hamiest O el lon, 3 i
" +
p M June 2l Antennas HESY

KENWOOD " FT.OME, ET-560. FT-?E?G)( FRG800 =3
h:““' #1.726R, FRG-H00 Wﬁm‘:r;‘nﬁ%mﬂﬁﬂ SMART PATCH
o yagsu ICOM  idienilasdan ) $319.85
e FRaRTear 1G2AT  wuien Maran Uiseof Inls devica ontreguencizs balow o
il Proessy FYarmgonH (COZAT yagy FYG.200% FT 4701 2xrEMHz 15 illegal unless & separais

FRAGOSIAT, R1000 2000 MM"GSIA"F FEAWET129 IGOAT teomic W12 Marinel M790 zontrol ink o provided

S4505/4T, , B 394 1G-AZAI8 A M. 1 PRIVATE PATCH Il J

TH-2016, TRZESEO0A , TMESTOARDAIZ0A | n stock

TH-7861A Kanmwood ServicerRepair FLUKE 7T Mul‘llmlilr

THZ1ATAAT, TMINA
4114 & TST11M8114
TM-RS30A

COMPUFRE EXTINGUISHERS.
EXLS00E RTTYIAMTAR TERMINAL R

YoCamiMirage/Daiwa Allnco

CP-100, PK-84, D, 480,
JB‘C‘;H‘I‘;.!EEH% m.‘.ffmu Morae Univ,, PM-1
MICROLOG-AIA |, Air Disk,
SWL, Morsa Gouch
KANTRONICS

ALPHA AMPLIFIERS

Compiete Butternut Antenna
inventary In Stock!

SANGEAN Portabls Shortwave Radias
MIGITAL FREQUENCY COUNTERE = .

Tokyo Hy-Powar Power Supplies
Amplidlers & SANTEC i
SIMLHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER 2} g;lrup :
Antennas IN STOCK Yaesu ETR-2410, Wilson ST uzlup z
4"! 3 ICOM IC-RP 3 1(1‘110(:420 MEZ) o ;
\ 3 Bcidering  Computar Intartaces 3 422, 3139898 & 5410 Rt é
Siation, ~ stocked: mFJ.s224 ‘ as e W
AEA CP-t, PK-EO, DR.DX im stock 7
%

HEIL

TU, Intertaca I, TLLXT,

Chalianger, Fackat Camm. 1 et u.;’;,f“ Byt EQUIPMENT
E EIMAC [ glF e sk s IN §TOGK

Langrainge Witnhesd

5728, 6JSAC Tstaphans far sxpart in stock

JiyrAiaah P GENCHER PADDLES,
" : BALUNS, ALIDIC FILTERS,

hih towers k
Hyiai

i Townma
& Anlgnnas, sagd
Rote:s wiil Do

AEA 144 MHz

P e A e e e R

BIRD ﬁ : N STOCK | atopee dimet 44
AEA 220 MHz Wottmaters & &'fv . MIRAGE AMPLIFIERS Eping et
AEA 440 MHz Elements f;-g : ASTRON POWER SUPPLIES Now TEN. Tec h

ANTENNAS In Stack - Saxten Wire & Cable 239INT, Gornalr I1, Argosy I, Contury 22, 1510

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012

N X Na Stock: AEA, AARL, Aipha, Ameco, Antanna Spaciakists. &slatic, Astron,
New York City's LAUGESTSTOCKING HAM DEALER P BLW, Bencher. Bird, Bugemut, CE, CES: Colllns, Gommunicalions.
¥'3 COMPLETE AEPAIR LAB ON PREMISES 2';27‘:5 oo "‘g;"“" ﬁ"‘&"“d %m 5’.“"‘{1"“(»‘?‘&'&“"”'&{“#;
7] It phay, Elmac, Encomm, Heil'Saund, Henry, Hustler ok
Aqul $e Habla Espsnol ~ commereln_Gpment | ST Li?“‘n"‘?e Katrn cs, Lavser, Mm; @apies, WEJ, LW Wiler, il
BARRY INTERNATIONAL TELEX 12.7670 Stacked: IGOM_MAXCN. | gnatpys Gallbook, B Collins, Siaxton, Shure, Tatex, Tempa, TanTac,
MERCHANDISE TAKEN ON CONSIGNMENT g“qﬁ‘f;'""w'f “Wj'e Tekvo 1 Bowar, Tronyw TUBES, (28U, Wabar, Wisor, vastu Hum ind
FOR TOP PRICES it oy, | Gomnaral B, Uieam, Vniopex, G, 1 b, s i
Monday-Fridey $ A M. 00830 PM  Taursday to B P " "

A
mmll, Civlt t:nf-nn Bybiications.
Saturday & Suncay 10 AM. o B P M, {Frae BRmiog

atg. Partables, moblles,
578 MCKAY DYMEK FOI TAvE, rpealans .

%ﬁgﬁ%ﬁ% RINTENNA:‘S;& F?&(,EIVERSH WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

IRTILEX"$pring St. Station™ DEALER INQUIRIES INVITED PHONE IN YOURORDER & BE REIMBURSED

Subwaysl BMT.Prince 51, Statlon” R —— 'ﬁéﬁﬂ RADIOS & sarviced on

IKD.7E" Train Bwy. Btation” | yeiewae®D|  Amateur Radio Courses Glven On Our Pramises, Call  (A'Es

- Sl it vw.“ orow Export Orders Shipped Invmediately. TELEX 127670 ~41 FINAL
Path—sih SLIGH Ave. Station. e

For the best huys in town call:

CODE*STAR——PRICED FROM $129.00

et

* iceal for Novices, 8WL s Copies Marse, Baudot

and sessoned amateurs B ASCII codes
Built-in ende practice E
* y ; CODE & srAR T'wo optimized Morse
oscillator & speaker ranges

4 12 VDX Qperation ar
120 VAC with adapter
provided

Digital & Analog filtering
with 16 db AGC
* Optional serial/parallel Adtomatic speed tracking
£5CI| output port : = 3 — 70 WPM
More Features Per Dollar Than Anvthing Efse! CODIE! cnde from vour recaver! improvas your code speed tool
Large LEDs, Easy to connect and vperate, Compact. 2lbs. Connect compurer (hke VIC-20)/printer with
optional ASCIE output port.
CODE « STAR™MKIt,, . CS-K $129.00 CODE # STAR Wired , .
ASCI Port Kit, , . C8-1K 549,95 ASCIL Part Wired . .
Add $5.00 shipping and handhng tor cantinental WS, Send check or money order, Lse VISA or MasterCard.
Gall or write for FREE hrochure, Factory [lirect — WE'RE AS NEAR AS YOUR PHONE!
: Corporatiaon Telephone: (414 241-8144
®, 0, Box 513Q, Thiensville, Wisconsin 53092

. CSF $168.00

. CSIF 569,95

104 OS5

Sharan C0 and the Civil Alr Patral in conducliiraa sgarch on
Mareh 22nd. Amateur Auxnharg; Cooardinator KATKF reporis
a larga increase in number of Amatours epplying for OO
ositions. Be sure fo ¢ontact him |fYOUve;i( wha |ttakasl
‘Ia.rch trahlc KWL 782 N1B
F 370, WA‘!TBY w«szHc 220 N1BHH 23

wmcquzo KyiT 139, NTC\} az, N
128, KATAMA 125, NiAJJ 110 KME[D 1, x1SE
K1ABO &8, K1GAP 68, W1CE 58, KATLIH 50, W1DMH 8
WATENM 37, WA‘IBNH 24, K1 20, NiDVI 12, KT1K 8,
KILCQ 9, KATKCU 3, HAVE YoU EXPRESSED YOUR QPIN:
IONS TQ'YOUR DIVISION DIREGTOR AND YOUR SECTION

MANAGER LATELY
MAINE: SM, Clitt Lav , WIRWG-~ASM; WO SEC: g’i
cam} ARV, ! KY

C, BM: W1JTH, OCC; W1
PIO:KY1E SGL KNI, TC: K La.rry,W PAT, with ma.ny
raots in Maine, Moosehead Lake and Bath, ovar past 23 yrs
becamaasuentl{ey.qpra Arogstook ARA elacted Presidant
hvan, KATKAD: Vica Pmsldentﬁo er AD1G. Sacrotary Don,
KATHIW; Treasurer Fon, KATKME, ach Mgr Mag, KA ETH,
Ellswor:h AWA elactad brasident Bill, WESV.JP. Vice Prest
Sacre aryfTrsa.surer Evie, KA1BRA;
Trustee Elmer WICt-‘N Congrats Ellsworth on new newslat-
tar, Ground Wava, Androsc glnAFIAalactad Prasident Sal,
WICLIW,; vice President Nals, WA1SAL, Sacretary =,
W1OKS: Treasurer Aogat, NTCWG. Congrats to Andy Club
h their successiul March 1 Paland hamfest, On-the-zir cabi-
net mestings of the Malne AAAL Ipadership gecur the {irst
Sunday each month on 3940 kHz af 8:30 AM. Evaryong ls -
wtad 1n partlclpate ln the forum at the end of the maelm
A WB1 WAIYNZ, WIRWG.
g’iess.fQNSiQTCIM ) SGN 26, ged 160, K1GUP; PTN 31,
TN'19, 68, 17, WATYNZ: MPSN £, 81,
, 70, 10, WiRG: AEN 4 65T,
NZ If'leas 180,

ny draffic re;
AK1W 167, W1[SO 120 ND1A&
N1BJW 49, KATAVU 48, W, AIYNZ 30, WiJTH 26, W1

25, KATFTL 13, WIVEH 12, N1BME 10, W1GCB B 'KINITE.
NEW HAMPEHIRE: 5M, Bill Burden, WB1BAE--TC: W1JY.
Sl N1ALX, March was a hua¥ month across tha state with
a Heamarket, preparations for fleamarkets and planning for
public servica activities in protess. | operated the ARRL booth
at the Interstate Aepesier Society fleamarket in Hudson and
saw many section voluntears and league members. ¥Yhanks
to Ken, WA1DX0, for helpanq with tha Bocth. The Nashua club
sponsored a VE on 6 and the CVFMA spensored 8

E an March 8. Both were wall ettended with pass rates of
B1% and 58% resnectively, New appeintments in the sectian
Include—Ken K1SHA. and Dan, AJTT, ag awards managers
and Dale, AFiT, as ATC. Dale reports that ha was active an
202 MHz dunng the YHF contast, and suggests that activity
on the new barid will have to increase sighificantly it we are
to justify 1he allocation. The GSARA in Manchaster is running
Monday night W training nets on 15M to assist local Ham:
who want 10 increase their code spead for up%:;ade Ed, Klm
has ralocated 1o N. Carclina, Ed held oftice CVEMA
and KARA and was NC5 of the Twin Stale Emargenl:y Net.
(‘ood luck Inﬁ'our new andeavers, I:dt

ME FREQ MGR

GSF‘N §:30pm 3870 N1AKS
NHN 7pm 3547 N1NH
GSMs  Suoom  Taged  Kay
SEM 830 KBl
Vraftic: GSEM 194, NHN 153 BEPN 58, MSOVIP 23, W1PEX
687, WB1DSWIP44‘E NACPY 314, NINH 248, WADYY 166,
1M 1 1AKg 107, KeU . WiTN 58, KV1S 74,
K1PGQV 70, WBIGXM S5, KKIE 50, KEITX| 45 W1ALE 38
KATHPO 38, K LEW 23, KATLBH

1TCY 30 4, KA1LI
18, WIMHX 17, WIHJF 10, NTALM 8, WILGQ 8, N1DOA 4,

RHODE ISLAND: SM, Johin {Bob) Viota, WB1FEY—Tnx to the
5. Prov. Amateur Radio Club and the other clubs In A1 for
tha work put Into the Annual No. Prov Memorial Day Parade
and Muster, ancthar job wail dore. Trix all. The Ocesn Stale
Amateur Hadio Group will be the Official Radio Club o the
States 350th Anniversary, and they thir help of other clibs
will run & special Event station tar this event. ha N.P.ARC,
had a Special Evant station on the air May 25, and had a good
time with it. VE Exams still going strong Iy FH Most clubs
have test sessions planned. No news latters this monlh—come
on, help me aut. Trathe! K.A1..IXH 287, PS 138. W1EOF 154,
KA KML 197, WAICAY 32, KAIDYD 178, Enjoy your summer
and good luck 1o all on Flald Da'y
VERMONT: 5M, Raiph T. Stetson, KD1R-—=CGioad nows fram
BARC. Rumor has it that this year's hamfest will bs held at
the Easex Fair Grounds on August 8 and 10. Plaase write to
Ho er, WA10ZE, c/o BARC, P.O. Box 312, Burdingten, VT
02 for further infarmation regarding camping and set-up
accass times. Look forward to saning alt of you there, Con-
gratlations 1o 1he Northern VT Repeater .Assoc for their new
machine on St Albans H|II Fron is 145.15 Input -600. | under-
stand the repegter (s running 50 walts with axcellent cover.
age of the northerm L.hamplain Vellay to Montreal The call
i8 K1CQL | wish to all Graduates of the “Class of ‘85" best
ot luck in thelr future endeavars, Some calls o watch for trem
e BARC classes KATMIG, KATNPN, N1DY KAINUK,
N1DZX, KATNRR, KA1NWF, KATNUL. From CV. 1 5
NiDIP, Grenn Min Wirslass Soc. KA1's NZB, NYX, NZ],
NWH, NQI 102, NYW pius & more that haven't receive their
calls yet. | sxpact that there are more new hams out thera
that | didn't :eco?]nlze this monih, As sonn ag | know your call
it wilt get iisted hera. | hope that all of these new ham: dq
their fee% wet in FD) 86 Iatar on this month. Ban't Iet the idea
of & contest scare you away. Field Day is a lot more than a
contast; it is time o fenew and make iriands, see how the other
?uy gets the job done. and an axcuse o get out and hava
n in our hobby, To all of you who took the time 1o return
the ballgts for the recent alection, & hearty thanks from those
of us renning for SM in VT, Getting some really ;faod partici-
tion on the traffic nets tor the ilrst tsme since | have hgen
involved in NTS activities, We had 2 folks eam BPL: KT1Q
and WA25PL. THANKS 1or all that ha.rd wcr% \? ants. The VTN
anhual Picaic is to be at the QTH of the weekend
of July 28, 27. The exact date hasn't baan resolved &et. 30
sot aside the fime and check in on 3.530 MHz at 7 F dally
for updates. K710 NM assures me all newcomers are ve
welcarne, 50 join in the fun when u Trathe; KV1Q
AZS AV 84, AETT 81, NTOHT 54 W10AK16
Nt rogofs: VD IR a1/ 189, S BT 2145, N, DRr9B4TSs,
B0MA. CVFM /1261
WESTERN MASSACHUSETTS' SM, Don Haney, KATT—
PIOIACC: KTBE. SEC/SGL: WB1HIH. OOMFT: N1GM. §TM:
WIUD. TC: KAtJJM, NOBARC has created new Coordina:
tor posttzons far Media, Welcome wagon, Spaclal Event
Racruiting, Training, and Public Sarvice. Sounds like a good
way for aclub to be sure it s fccusln? on a wide cholte of
activity for the membars. Many thanks 1o WB1DZK {or his gif}
of 2 Sfatignmaster and ha:dlme foz 1he Insta]laﬂon at National
Woaathar in Worcestar, New ARES net on Sunday maornings
at $:00 an 449.175. June is hera and uma {or warm weather
activities. HORA Annial Banguet is on.Juna 6. Yankee Howa
tast is an June 11. Ang Field Day is just around the comer,
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EGE VIRGINIA

13646 Jefterson Davis Hi%hway
Waoodbridge, Virgima #2191
Information: (703} 643-1063

Service Department: (703) 494-8750

Stare Hours: MTh: 10 a.m. —@ p.m.
Tu: Closad
WF; 10 a.m,—8 p.m,
Sat: 10 a.m.—4 p.m
Order Hours: M-F 49 am..

fpm
Sat 10 a.m.-4 p.mn.

EGE NEW ENGLAND

# $iles Road

Salem, New Hampshire D307
New Hampshlre Orders, *

Information & Service: (603) 898 'iibU i

Store Hours, Monday: Closed
Tuwsat: 10 a.m.—4 p.m.
ThE: 12 noon—& p.m.
Aun: 12 noog=-5 p.m.**
*Urder and we'l} credit you §1 tor the cali,
**Ciosed same Hamiest Sundays,

ﬁuyer’s Guide-Catalog
Available -Send $1.

IASOMBEDD

[jur assogiate store
Davis & Jackson Road, P.0. Box 293
Lacombe, Lowsiana 70445

Information & Sernice: (504) 382-5355

Tarms: o personal checks acoepler
Prices do not include shipmng. YES
GOl tee; §2 3b per package Frices are
subect 1o change without notee or
ohlgation. Prodycts are nat seid tor
gvaiuaton. Autharized refurns ate
subject fo a 15% restocking ang
handing fes ang cremt wit he 1ssueq
jor use oA vour qext pyrchase. £GE
supports e manufacturars’ wartan-
bes o gel @ copy of @ warcanty prior
lo purchase, calf customer service at
#05-643-1083 an0 if will he taraished
At o ekt

Dealer Inquires Invited

Hard to get
through on our
800 number?

Galf befare 14 a.m. or atler 5 p.m.,
of call one o aur regular numbers.
M vou pay for the calt amg rder,
we W eredit vour order with 31

BEARCAT

INDXL 16-channel handheld 149 95
AO0XLT 44-ch, 800 MHz. 319 00
145XL 16-ch. 10-band G4 495
175%1. 16-ch with airerait 154.95
S0¥L 10-ch, handheld 190.00
ZI0XW .. 199,95
UNIDEN

Radar Dedecters . Ll
U Radios . Edll
SONY

2002 SWL Receiver . 199.95
NEW 2010 SWL Recewar 78,495
4910 SWL Recaiver... . 59.49h
PANASONIC SWL CALL

COBRA CTBs/RADAR DETECTURS
MIDLAND CBs, UALL
WHISTLER RADAH DETECTOAS

HARDWARE

MEJ 1224 with MR C-647¢-20 Solt 85.95

MFJ New 1229 159 95
tantranics Interface It 71094
antranics UTU Interface 16995

Kantranics UIU-XT .

SOFTWARE
Kantronics Hamtext
Yie-20 C-h4, Apple, Atar
Kantronics Hamsoft
Yic-20, Apple. Atari, T]-99 all

Kantronics HamsoﬂrAmtor
vie-20, G-64 Atan L. 9.95

Kantronics Amtorsoft
Yiee20, B4 ... 74,95
Apple

Microlog Air Disk

vic-20 and C-64 Disk .
Cartridge . .

#99.95

cail

516U HTTY Demadulator
T 2200 Communications Term
GRE 20U RTTY/CW intertace ...

PACKET
MF. 1270 Packet
taw Kantronics Packet P12

o

Cteaan
199 45
Amateur Software
for the VI1C-20 and
Commodors 64
Spectty tape or disk

We-20  e6d
Gonlest Log 7495 495
Antenna fesign - 9,95
Computer Marse .95 R
Prapagatian charl hys 16885
Super Log 1995 1698
et Contralier i85 1698
X inol Kit . 24 9%
Master iog (Disk} L]

Outstanding in

m TE SYSTEMS
A With receive
Authorized GaAs FET Preamplifier

for superior weak signal
reception with improved
strong signal
intermod retection,

Service Center
for icom, Yaesu,
& Kenwood

EGE otfers extended
sarvice contracis
on Yaesy, Kenwood,
and Icom groducts.
Prices from $10-210.

Ask for details.

Y

LLE I

14106 2m Amp 10Win-16D out . 309.00
14126 ?m Amp I0W m- 1R out  2R9.0
44106 440 Amp 10W 1n- 100 out . 30%.00
44126 440 Amp 30W In- 100 out . 30%.00
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MIRAGE

BZ34 2m Amplitier 7-30 .84.95
B1016 2m Amphiher 16160 242 95
B3016 2m Ampliher 36- 160 198 95
D100 10-100 Amp tor 430-50 . 268 95

[HO10N UHF Amp/N connectars 279 95

8215 2m Amp: 21n, 150 out 74k 95
A1015 6m Amp: 1018, 150 00t 742,95
AMERITRON HF AMPS
ATATE Anf [unar 1500 walt ~ 289.45
ATA10 Anf Tuner 1kW .., 242 35
RCBS Remote Coax Switch 113.95
NEWAL12001 5 kW Amp . 1399 9%
NEW ALBOA 1200 walt Amp . 659 95
ALBAHE Amp 160415 .., ..., 389.95
AMP SUPPLY

LA AQ00A 160-15m Amp . .. _J98.95
LK SO0ZBNT HF Amp notune | 1399.95
AT 12004 1200 PEP Tuner 3L
LK S00Z8 2.5 kW hipersil . 1135.95

This is a partial list—
IF YOU DON'T SEE

WHAT YOU WANT.. CALL

I
DAIWA

LA-2065R 2m Amp, 2 in, 60 out . 125.95
LA-2035R 2m Amp with preAmp 74 65

VOCOM AMPLIFIERS

< walts in, 30 watls out 2m Amp . .66.95
2 walls in, 60 watts out 2m Amp 107,95
2 watlls In, 120 watts out 2m Amp 16Y.95
200mW In. 30 watls out 2m Amp | 84.8%

KENWOOD TLS22 2kW . ... CALL
ASTRON POWER SUPPLIES

-39.95 RSOM ... 104.95
..69.95 RSIGM ... 149.95
..B2.95 VS2OM .. 124.95
(13385 VSM . 16985
188,95 ASSOM ...209.95

ST-20T 2m HT
ST-400ET 440 MHz HT
ST-200ET 220 MHz HT

KDK
FM240 2m, 25-walt

TEN-TEC

&
SCANNERS
HX1200 20-ch Handheld, ... . 229 95

MX4000 mobite 30-800MHz. . 289 95
MX5500 20-ch 25-512 MHz cont 3459 95

MXT0O00 25 MH2-1.2 GHz 399 95
R1060 10-ch, §-band 99,95
POLARIS™ MARINE AND

REGENCY LAND MOBILE

BENCHER PADDLES

Black/Chrome . .. .41,.85/53.95
B&W

375 6-pasition Coax Switch . 24 50
376 5-position Ceax Switch 4,50

425 1 KW Low Pass Filter
£83 3-position Coax Switch 2528
58% 6-position Coax Swich. ... 79.95
AP-10 5-band Apartment Antenna . 39 95
J70-15 All-band Dipole Antenna . 129 95
~QOther antennas in stock—

DAIWA

78 50

CN-620/0N-540 Melers . . 59 95/69.85
GN-620B Meters 08,00
ON-630 Meter 12600

UN-720B ZkW HF Watt Meter 420,00
GNW-418 Antenna Tuner 500 W 17455
CNW-518 Antenra Tuner 2,5 kW 278 85
CN410M SWR/wt miT 3 5-150 MH; £4.95
5201 2-position Swntch 21 9%
(5401 4-position Switch . B4.95

ANTENNAS & TOWERS

CUSHCRAFT

Ad B-element 10-15-20m ... 205.00
A4 4-glement 10-15-Y0m .. 264,95
A3 10-15-20m Vertical .. . |, 256.95
ZINWE SSB/FM 2m Boomer .. 75,85
ARX-2B ZmRingo Ranger ,, ... 9485
AZE8XL 2m Boamer. . 2800
16-4G0 4-element 10m . . {0595
15-400 4-element 15m . ..., 118,95
40-2L0) #-element 40m . 279.95

Other Cusherafi models avaﬂéﬁla CGALL

LM
KT344 d-clement 10-15-20m . 334.95
HT34XA Benlomant 10-15-20m . . 47995
2m-11X 11-element 2m . | h
m-16LBX 16-glement 2m

MOSLEY

£L-33 3-element Tribznd Beam  265.6%
TA-33 3-plement 10-15-20m ., . 239 95
Pro 37 f-element 10-15-20m . 465.8%

HUSTLER
&-BTV 10-80m Vertical with 30m 123,95

&-BTV 10-80m Vertical ... .. 108.95
4-BTV 10-40m Verhcal . . .87 95
(6-440 440 MHz Base Vertical . 99.95
G37-144 2-meter Base Vertical , . 115.9%
Gé-144P 2m Base Verlical . . 8795
MO-1/M0-2 Masts 21,50
BM-1 Bumper Mount. -14.95
MOBILE RESONATORS Standard Super
10 and 15 meter . 11495 17.95
meters .. 15450 21,85
30and40 meters . 17.95 2595
75 meters 1495 36,95
HY-GAIN ANTENNAS

3815 THYDX V-ele 10-15-20m . GALL
3835 THSDX B-ele 10-15-20m . . CALL
3958 Explorer 14 10-15-30m. .. GALL
2038 3-alement 2-meter Beam . SALL
208S §-element 2-meter Beam .. CALL
2145 14-glement Z-meter Beam .. SALL
BNBA Beam Balun . ... .. .. .GALL
V7% 2-metsr Vertical . GALL
V45 440 MHz Vertical . .. CALL
AEA ISOPOLES

144 2-meter Antenna . 42,50
720 220 Mz Vartical . 4250
440 440 MH7 Vertical 58 50
MORE ANTENNAS

AVANTI HM 151.3G ?m On-glass 31,94

LARSEN LM-160 5/8 Mag Mount 39.95
MINIQUADHO-1 . . 141,88
BUTTEANUT HFGY 10-80m Ver! 115,55

AUTTERNUT HF4B 2-ele Beam . 189,95
BUTTERKUY 2MGV5 2m .42.25
VOCOM 5/8-wave 2m Handheld = (5.9

ANTENNAS FOR OSCAR

Lusheratt 415TB Twist . 58 95
Gusheraft 4144107 10-ele 46,95
Gusheralt A144207T 20-ele .. B4.55
Cushcratt ADP1 Package. ... 137.95
KLM 2m-14C 2m 14-ele Circular .88 95
KLM 435- 180 t8-ele Circ Polar {1119
KLM 2m-22C 22-etle Gire 2m - 109.00

TELEX HEADPHONES

Frocom 350 ultra light set 58.95
Frocom 248 soft phone/mike 7290
Procom 450 padded phones .. ., . 35.50
Pracom 400 desk miks . AT TR
Beocom 460 padded phones 3ra0
SWE-A10 ight headphone . ...875
G-810 hght headphone .. L. 795
Othersmstock, ... ... Please Calt

BIG DISCOUNTS
I —

MFJ PRODUCTS
9893 kW Antenna Tuner. .
952 1 5 kW Tuner switch/meter . 189,95
440 300-walt Deluxe Tuner, . .. 129,95
941D 300-wail Tuner swr.h"‘rneier £9.95
10204 Antive Anlenina . b° !-ib
2028 Nolse Bridge . ...

1528 Dual Tunabla SSBJ/CW Filter ?9 95
Kevers—407, 422,484 ., .. . GALL

(ther MF) pruﬂucls nstock ... GALL

295,95

Unarco-Rohn

Limited Quantities

Self-supporting lowars:

HEx40 aD-feet with Base .. ... 209,95

HAX48 48-1eet with Basa ..

HBXS6 56-feet with Base . .349.95

HOBX40 Higher load with Base pky .45

HDBx48 Higher load with Base ,339.95
ther BX, HBX, HDBX in stock

Guyed foidover towers:
FK2558 98-feet, 256G . ..940.00
FK4554 54-feat, 4504, . 1296.00
Other sizes at simflar savmgs
Foldovers shicped fraight pdig,
10% higher west of the Rockies,

Straight Sections;
206 Sheaight Sectlon . . ... 38.95
256 Straight Section . 49.95
456 Straight Section ., 110.95
Completa Tower Packages:
256G 45G
407 Call Call
507 Galf Gall
[0 Call il

Each package welides fap sechon.
seclion. base, rolor sheit, quy brackels,
Qquy wire, torabuckles, equilizer plales,
guy #nchars, cable clamps, thimbles.
Ask aboul substitutions and custom
rlesions. Tower packages dre shinped
iraight colfect FOB our warshouse

HY.GAIN TOWERS
HG378S 3 deettall ..., ...
HiS258 S2-teet tall L. !
HGS54HD 54-Test/higherload . . . . . DALL
HGTOHD BD-feet/higher fnad , GALL
Dretar My-Gain tower, Hy-Gaint antarnna,
AN Hy-Gaim rofor and recerve
treg stupping on all.

W36 SB-festtall, . .. . 549.00
WT51 §1-leefiall, .. __ ... 42900
LM354 5d-lestfhigherfoad . 1575.00

DX86 B6-teat/mater/highest load . _Gall
Shipping not inchided. Shipped direct
from taclory to save you money.

CABLE BY SAXTON

RB213 MilSpec ............. 26/}
RiB/U Foam 9h% Shield 25t/
B-wire Ralator 2 #18, 6 #22 17471t
Miri-8 95% Shierd .. . .. 1301t
Cablewave Hardline, .. CALL
ROTATORS

Alllance HD?3 105,00
Hy-Gain GD45 1l GALL
Ry-GainHam v .. .. ... CALL
Hy-Gain Taifwster I‘x L. CALL
Hy-Gain Heavy-duty 300 GALL

kenpro KRS0 Elevation Rotater _ 159,95

AMPHENOL CON NECTORS
A21SP PL253 silver

821SP 1650 Nickel PL253 ,l) 75
8261 Type N RGS . L 2hD
2800 $0239-BNG . 299
3112 BNC RG49 AU -]
J2BNCRGSS ..., ... ... 128
53185 Reducer RG58 028
A3168 Reducer RG59/mini 8. . a2
831RUHF parel .., 0.79

Spmgial dfscaunls on 180-piece purchases

Call Book Sale
Geagraphic Req $26— Sale $18
Name Iadex Req $25— Sale $18

Buy Beth for $30
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Telephone (305) 8933924

NEMAL ELECTRONICS

Your Authorized 4]
Distributor For | cooeen BELDEN
HEIRTRIES
INTRODUCTORY SALE
Eelden Nemal Desc, Par  Por
R,  Ne 109F. R
#2146 11028 RGE/U boam 96% 500 30
8231 11008 RGRA Poly 95% 00 44
RI41 15008 RGBIN Poly 96% 1300 13
§267 11308 RGZI3U Poly 96% B300 5%
YEY 16008 RGE2A/U Poly 96% 1ho0 1
5216 14508 RGIT4/U Paiy 96% 12400 14
W13 1J80  Low toss 50 ohm §h.00 58
QTHER QUALITY CABLES
HEMAL PER PER
HO. BESC, 0.
L0 RGEA 95% Shiedd (min: & 1500 L
130 RG213/U Ml Spar. 96% shield 3400 36
1140 RG2LL/1 Ml Spec, - Silver 19500 165
1705 ER142B/1 Teflon/Siver 14000 150
1310 RENT/U 574" 50 ohm Dbi
Stield 8000 8h
1470 RG22/ Mil Spec. Siver FLLRE B
ROTOR CABLE — 8 COND.
81822 218 Ga b2 Ga o A
81620 2-16 Ga b-20 Ga Heavy Luty Moo b
CONNECTORS — MADEIN U.5.A.
NE720  iype N for Balden 9913 475
PLIYS  Standard Piug tor RGE 213 A
PL259AM  Amphenol PL259 89
PL25YTS  PLZ5Y Teflon/Silver 159
UGPLE  Type N for RGB.213.214 100
UGL7S  Adapter for RBSE e

Cail or wiite for complete Price List
Shipping: Cable — $3.00 per 100 ft.

Conngctors —gdd 10%, $3.00 minimum
COD add $2.00. Florida Residents edd 5%.
Orders undar $20 Add $2 Handling

NEMAL ELECTRONICS, INC.

12240 NLE. 14th Ave., Dept. Q1. Miami. FL 33161

f

(USA).

\,

Mineral, Virginia 23117

703: 894-5777

Y
EVERY ISSUE OF

QST on Microfiche!!!

We are now accepting orders for the
entire run of QST from Dlecernber 1915
thry December, 1985,

Now vou can have access to the trea-
sures of QST without several hundred
pounds of back issues and the space
they take on the shelf. Qur 24x fiche
have 98 pages each and will fit in a card
file on your desk. We offer a hand held
viewer for $50.00 and a desk model for
$135.00 (or use vour library).

The price is $350 for over 1600 micro-
fiche. Please include $5 for shipping

Your full satisfaction is quaranteed or
vour money back, VISA/Mastercard
accepted.

BUCKMASTER PUBLISHING
‘Whitehall' — Route 3, Box 56

108 05T=

A bit further out, New Engiand Division Convention is October
17-19 at Boxboro. KB1DU is already fining up VE help for the
axams. Contact Alan if you can assist. Gongrats to N1DMU
tor Brags Poynders for second consecirtive manth, PSHA:
W31HIH, R1DMU. Trafic: N1DMU 585, KATEKG

119, WiUD 115, W1KK &2, WB1HIH 51‘ K1JHC 45, K1lJV
42, WAIDPN 13, W1ZPB 11, {Feb.} WB1FSV 12.

NORTHWESTERN DIVISION

ALASKA: SM, Jim Moady, Jr,, NLTC—I misse writing fast
menth's column dus to a call for exira amateurs fo provide
communications on the iditarad Trail. &n educational ex-
pertance was had by all who participaisd! Congratuiations to
ne Kodiak amateurs for conducting the first AHHL VEC tasts
in Mareh, They are scheduling tests monthly, contact KL7AF
for move info. The Arclic Amateur Radio Glub is proparing for
their public service event of the yeas, which is held on the same
times as Field DaY each year. All ather clubs are pcr:rarlng
for the annual Field Day svent, The Juneau clubs calendar
is alsp tull of events, ton numerous to mention this month.
IDAHO: 8M, Lam Allen, WAIMH-CLLE NEWS: PARC
({Pacatello) sponsoring “Cafise Hour"' 9 AM First Sat. each
month at Oliver's Rest. on 5th 81 acress from Fed. Bldg.
PARC also nas Amateur Examns June 7, Coantact N7XS ar
AKTP, KARS Hamfest at Goeur d’Alene Fairgrounds June
14-15, AV Parking available—no hookups, ISRA Magic {Twin
Falls) Swapmeet Juna 14-15. BCARC (Sandpointy meets 7 PM
at Federal Bldg, 1 mi. W Sandgoint on Hwy 2, Firsi Enday
gach month--all walcoms. ARAL MATTEARS; ARHL hab
ralaxed thair raguirament for wanmggo daxfs after tmimg an
Amateur Exam betora retasting. PEOPLE AND THINGS: Cane
rats to N7GIV, WB7PFO new Extras; KATWIA. KATANM,
C7DXU naw Adv: N7HYY, NL7FG, KATWYY, KATWFS,

KATVIN, KATYGX new Gen's: KA7CIME, KATOP and Bill
Patersan, new Tak's.

NET REPORTS:

Met Freq-Tima Ses QNI QTC
FAAM 3937 1sb 7P Da 31 2450 19

}D CD 3990 Lsb 810 A M-F 21 28 2

MN 3635 Cw B P Da 3 413 78
NWTFC 1463888 FM 730 P Da 81 1011 35
GENERAL: Take a Buddy with you on Fietd Day. Do not allow
Mobile QSO's 1o distract you from driving salely. Get involved
with a new maede. Traffic N7BHL 197, WrGHT 198, W7JMHK
34, N7GTU 15,

MONTANA: SM, Les Belyea, NVAIK—WATDEQ in Missaula
repotts the following ugﬁrades. o Extra—K7MEA, 10 Adv.—
KAFDUO, to Gen.— N7HXI, KATVPG, KA U, to Tech.—
KATYCV, KATSUH. Also Lg:gradm in Libby wat®, to Gen. -
KATEVQ, 1o Adv.—WBTFGO, N7HVB. The 1886 officars for
the Butte ARC are, pres~WATFLG, vp—K7KCR, sau’f—
WATFOB, The Butte club was formad in 1938 (50 yaars ol d%.
Plan on atlending the annual Fathers Day Picnic'{June 15}
in Walf Point, coﬂlam WB7QDN for details. Was very nice to
have our division director, W7QGP, in our section last April,
she made a visit to as many elubs as time permitted, and ?ave
qut lols of info an many subjects, also askad iots of questions.
Congrats to KB70 jor WAS—on 2 meters (via EME], he is also
the first in Montana to get a VUCC award, #81, Also, NTAIK

t an award for WAS on 75 meters 2-islter astra-class.

SHA—KF7R, WB7WVD,
NET  SESS [« a1 MGR
MIN 30 2209 185 KF7R
IMN 413 78 WATGQO
MSI 2 1" J

N 7]
Tratfic: KF7R 62, WB7WVD 32, N7AIK 20.
QREGON: SM, William R, Shrader, WTAMU—STM: WTVSE.
SEC- NFCPA, PIOr KCTYN, 8G1: KAZKSK, S§TC: N7ENL
ACC: KBTCC. OO: NYSC, RFI AK?T. Ugrades: KATWYW,
KATYIL (Novice): KATMDG, KAZSKL (Tech), KATNXH (Gen);
NS7D (Extra), WTIMZ retired from Burington Northern, Con-
gratulations o all. WA? who is working as 2 missionary
in Paru came back t Mediord 1or short visit. His tales of the
;émgle are Inleresting. Spocial note o those who can't make
Saturday VE exams, Portiand Adventist Radio Amateurs are
sponsoring exams on Sundays, Contact KR7P, KATZ or KTTY
for information. The Eugena Ham Falr Cammittee found it
necessary to cancel the scheduled HamFair due to non-
participatien ot a commercial Amateur dealar. We will sure
miss that cne! Fire complatel des:rglyad tha 449.67% MKz
and 144,10/70 repeaters on Mt Scott b ongir;? to the Farmer's
Mtn Repaater Group, A spare unit was also destroved. There
was no insurancs, sa the tuturs is still un-dacided at this tima,
In this line, we must ramain alart 1o increasing amounts of
vandalism at some repeater sites, If you have intormaticn, con-
tact your local club of Section official to find out who to report
te. Your name wil be held in confidence. Traffic: W7VSE 451,
KTOVK 215, NTELF 188, WTZB 103, KAZAID 77, WTFBP 40,
NTBGW 38, WATVTD 33, W7FDU 21, WTLNE 15
WASHINGTON: SM, Gene S(?r ue, KD7G-=TC: WYBLIN,
SEG: NYORT, ASM: KR7L. ACC: KGTPH. OOG: N7IL, STM:
KD7ME. June avents: SEA-PAC Ham Convenlion at Seaside
QR on June 6, 7 & §- Centrai Washington AWBnaichee Ham.
fest at Rocky Reach Dam, Wenatches WA on June 14 & 15.
The clubs that have these hamfests and conventigns work
hard for our enjoyment, TNX folks! This may be the tima 1o
anjoy meating the guys and gals you have been talking to this
Fast winter of see old friends. June 15 also Field Day month
June 28 & 20). This is a %ucd time to put your communica-
tions skills to work and have tun at the ‘same time. New
Amateurs o those who have not been on a Field Day, con-
tact a local club, the above listed Staff or me and we will try
to get you in touch with a group that is having & Figld Day
axgrcise that you can observe or participale in. Club ngws:
A:rj]ain it is great to et nows latters from so many ciubs, TNX.
Also TNX to the DX Club for printing the Mamiest Galen-
dar for '86, If you are not & club member, are you missin
sotnething? Lots of infe, help on whatever, friendships, an
a chance to promote our service are some of the advantages.
Yol may wish 1o irquire, as there are several typas of clubs.
I you want more info contact the Affiliated Cluby Coordinator
(ACC) or me. Drills/exercises: “Amateur Radic handled a
major the massage traffic passed 1o and from DES," irom
an Interasting article in the Yakima ARC (W7AL) news letter
abeut a 4-holr simulated emargency exercise on 2/6/86, Lon-
grats on & goeod job. General comments: It has come to my
attantion séveral limes that there are guestions about the
AHAL field organization, Who does what, how do we refate
with the NW Bhvision and Head%uanars, sic. [f you have quos-
tions on what the Secilon StaR tisted aboveai jobs entai or
what thay can dn far you ate., plaase contact us, we 2re herg
o sarve you, Do you need a spealar at one of your meetings?
Contact me and we will iry t¢ provide one, Budget limitations
rastrict unlimied travel, a& the section Is larga, but we wil tr{.
March 88, Traffic: WBPWOW 352, KFGXZ 198, KR7F 174,
NB] 95, W7LG Bt, WATCBN 60, W7GB 51, KTSLIX 51,
WYIGE 50, W7IEL) 45, N7GG 38, KS7I 25, KAYTCE 27,
KTAJT 20, KCTPH 18, WAZCTS 10, KD7MW 8, KATAEF B,
\ , WTAPS 4. W7AIB 3. KATIVA 2. (Na scores to be
listed) KD7G, KRTL, & KD7ME Note: Several Trafie Handlars
do not wish their tatals to ke listed, same not their calls, end

gome donot
lic service. TN
upgrades. 73.

PACIFIC DIVISION

EAST BAY: 5M, Bob Vallio, WERGG--ASMs: WEZF, N6DHN.
ﬁE_C? WELKE. Wel anks 10 new STM

art, but evervone provides the excellant pub-
to ALLI Congrats 1o all new Amataurs and

= ejcome abcargd and th .
SAPW. § expect Jim will be in touch with all of the EB tfc
handlers saon, WABTGF was awakaned by the March 31st,
4 AM sarthquake. Fon acted as NCS on Livermore HACES
147.12 repeatar, and checked in 22 stations from San Ramon
{o Livermore, As thera werg no damage reports, the net was
sacured at 4:15 AM. N6DRT i spearheading the drive tn have
EBARC bacome a corporation, They recently spproved a new
conatitution and by-laws with KBEP as ehair of the Censtiti-
tien Revision Committee. NBARA members manned ciub sta-
tion K8LI during the recent floods In the Napa amaa. )
welcomed new member WASEAR, and NF65 wan thewr
coveted Klutz-of-ha-Month Award., MBARC is lonking for 2
naw editor for their awarci-wlnmm“The Carrter.” HARG club
actvities are being handlad by NEIQX and KASVHY. Traffic;
g\{]GVOM 195, WEBBDOH 136, KEAGD) 120, NIBA 47, WBELZEX

HEVADA: SM, Joe Lambert, WBIXD=—Congrats to newly ap-
pointed ASM, Curly Silva, K?HAW. Thanks o those who at-
ianded the Nev, Sar. Mig. May 17. Newly tormed Sa. Nev.
club, FARS, oflicers are: pres. WaRU, V.P.: N7BYZ, Seqr
WBSPTC, Treas.: WrIZU, t?s. ara 18t Sat. at 5:30 PM, Talk
in 148,39 Contact N#CXD for Field Day infe. WIRH was
awarded 'Merito Amateuristioe™ award by LIGA Mexicana de
Radie Expgrimantadoras, A.C. for work during Mexican sarth-
cuake, WEJHB, WABJZ(; & WAZNLC provided PH paiches
for patients at VA Hosp. Easter using the newly installed ham
sqpt. SNARS raports KA7(J'Y X, and cthers are conducting a
Novige class on Wed. eves. at Sparks Public Werks Shop.
WADG elocted new officers as follows: Chalrman: KC7EE, Co-
chairman: WABICB, Sec.: N7EQV, Treas.: NYDOD, Board
Membar: KATMIP. NARA meets evary 3rd Tuas. at 1900 In
Savings and Loan near Sears n basement. LVHAC meets on
second Sun, Talk in on 146.94.

PAGIFIC: SM, Amy Custis, AHGP—STM: KHERL. SEC:
KHEB. AGC: KHERZF, PID: KH6IJ, Aloha and hata adai to all
of the Pacific. | am verglgleased 10 annolnce the apgoml:mept
of an Assistant SM, KHEBZF. |ee will play & valuable rela in
roviding a local contact on Qzhu, Please feel free o contact
im. Maui ARES active dunnﬁ Mauti Marathon with AHGAM,
AHSAL WHEBFT, AHEDV. NEEEV, AHGGP, KHEH, KHeEHA,
KHBHHG, KHEMO, KHESO, K758, and WOSDDT all par
ticipating. Outstanding! KD6ZV visitad Hawall and mat with
Clanu hams at Caco's, angd with BIARC at special mesting in
Hilo, Vary nice meeting Hod. | attended HAAC and EARC
meeilngs In Henolulu, nice seoing evaryone agan. Tratfic:
KHBS 31, KHGM 9.
SACRAMENTO VALLEY: SM, Bob Watson, WEIEW-—BTM:
WABWJZ, SGL: NBIG, ACC:_& TC: WEHFF, DEC NORTH:
KFGHJ. BEC Siarra: KABGHI. There are two new appaintmants
as EC. For Yuba/Suttar Counties: Barry Barnes, LW and
PLACER County: John Winans, KEBHRP, SECTION NET:
First Sunday each Month, 730 PM, Nat Controi: WEIEW or
WARFF. Hald on 148,085 iinput + 600} repaatar WDSAXM/R.
Glenn Koropp, WEYFW, 2 former Assistant Pacific Division
Director, Intarim SV SM and the man 1hat initiated the VE test
activity in Sacramento has decided to [et someone eise carry
an——hencetarth he 18 just going {o sit back and entoy ham
radio, Have fun, Glenn, we really appreciate all you have donel
Rich Lawion, NBGG, has been appointed HF and VHE Awards
Manager,bg the Amador County ARC, a Special Service Club,
Thase wishing to apply tor WAS, 5- kand WAS or VUGG
Awards can have your apphication certified by Hich probahly
fasier than Newinglon can, Contact him at 14385 Beavers
Way, Piongar, CA BSGES. Phone (209)295-5043, | have just
lgarned that Volunteer Exasminers are giving test sessions in
Rutding, By the time this is printed their first session will be
history. The contact there is Aiva Bromwell, NTSE, Contacts
for sasslons In Ghico, Jackson, and Sacramento are, respect-
ruai)g,c KEBEP, KEBNS, WEGROS, Traftic NeLUY 319,
WHBCLD 190, WASWLIZ 131, WDEBZ0 111, KGSRF RY.
KESCFX 85, N6CVF 46, WSRFF 0, WOGEEZ 10, WASEAZ
&, WABZUD 6, WBBSRQ 5, KEBFXY 4,
SAN FRANCISCO: SM, Bab Smith, NABT—Tha entire sac-
fion was ve%actuve In the FLOQDS of 1986 In ARES-RACES
erations, We had a good chance to dermpnstrale AMATEUR
DIC to focal city and county govts. DNARG DX AWARD
far 1985 was won by WENAT, cohgrats! New club 1s farming
in 5. Humbolt Co., interestad? Contact KEEWC:. New cHicers
elactad In FWRA, also decision made to limit FWRA RPTR
SYSTEM o 3 mpirs. !:)ougﬁv_\umna is new pres. for REDXA
he will be caER}ain of the HEXDA tedm for the SGRA-REXDA
FD CHALLENGE! SFRC |s swaﬁpmg the 10 & 2 mir net
nitea—Wastlini will be timely, and hava more shocksins to both
nets, F2 at SFAC will be on the JEREMIAH O'BRIEN at FT,
Mason, sae Gireg, WABDQP, about atlonding, Don't forget to
gave tha first weekand in Qclober for Pacific Div. convention
in San Jose See you all therell Traffle: NEFWG 140, ReTP
89, WEPW 162, KK1A 223, KETWJ 87,
SAN JOAQUIN VALLEY: 5M, Charles McConngll, WEDPD—
SEC WABYAB. 5TM: NBAWH, TC: WABEXV, ACC: NEECH.
Asst, SMs: WETRP ancl KBYK. Aé)gglmmants ranewsd: EC
WABKZY, KABLILL), WABEWR. KEMALL. The Sopora
Pass Amatewr Klub (SPARAK) started Fab. 15, 1886, The Club
rieats tha 3:d Wednesday 2t the CDF Mess Hall in Twain
Harte. Officers are Prag KIBAD, VP KIGAA, Sac WABLOQ,
Treas WEFGC, New officers of Gentral Cal. Amateur Comm.
are Prags WBEBFWO, VP WEBBC, Seog WHBJIT, Tr&% wagJll,
the Club meats 1ha 2nd Monday in Fresno. WaKGW is Extra
NBJAC s Advanced, NBJOL has a TS 940. WODBCRH is
NENIV. NEMZF is General. KBELQV and KBSLET ara Tachs.
KABDION is Eﬂrasaagxi; now WOEBS. NSMKT is Extra and is
a

)
ow VOB 6 nd KABVEC have I 7E7GXs,
IBWG, WEEQ, WAS , KBH d WOBS have
FT 97008Hs, NBAK, has an (G QORAT. NEMZH has a TH 2600

and FT 270HH. NEMXG has a Tempo 52 and 54, WBGAEA
hag a T8 4303. The ARBL National Convention is Sept. &7
m San Diego. CGantagt WEGEIG tor ragistration Informatian. The
1986 ARRL Pacudic Oivisian Conveantion is Oclober 3-5, 1988
in San Jose. Lontact AEEZ for more information. [raffic:
NAAWH 151, KEPMG 33, WEDPD 9, WASYAB 8§, N6MXG 1,

SANTA CLARA VALLEY: §M, Glonn Thomas, WBSW—BM:
WRBLCY (Slg PIO: (WIR TG: WAGPWW, SEC: KeITL. ACC:
WEMKM. ASM: NSBS & NBJGJ STM: (vacant). If it's not one
thing, it's ancther, On March 28, at 3:55 AM, many of you were
awakenad by the inot so) gentle motion of the gtound 'neath
your home, “Yar SM lives within 10 miles of the reported
aplcenter, so vou can imagine the rocks rollin’ here! Much
thanks to all of you wha respanded and ¢ame up an ene af
the ARES repeatars In the saction. SPECIAL THANKS to all
of you who came up and just listened without keying up to
say ''no damags hers” .. We arg saddenad to repon the
passing of our Bulletin Manager, WEBCY. John was an ex-
ceflent team member and will be sorely missed by all of



HOUSTON HAM'S
HOME FOR SALE

Enjoy a QTH with no antenna
restrictions {common in Houston).
Clean 5 br., 2% bath, 2-story home
on wooded lot. Inciudes 40-ft,
tower, TA33, inv, vee. GE kitchen,
LR, DR, 3-car garage. Sale priced
at $110,000.

W1HEO
17802 Birch Forest
Spring, TX 77379

(713) 376-0626

-T and EMP Series™ . -
-PlUg® cartridges are designed
0 protect against nuclear electro-
magnetic pulse (EMP), as wall a5
lghtning surge vottages. .

. ‘The EMP Series design is based

© on the National Communications

Systern Technical Information
Bulletin 85-10 covering EMP protec-
tion for communications equipment,
All Transi-Trap Protectors feature
“isolated ground” to keep damag-
ing-arc energy from the chassis.
Don't hook up your coax without one!
The 200 W models are most sensi-

BARKER & WILLIAMSON |

OFFERS A SUMMER SPECIAL PRICE ! |

(BUT HURRY ! QUANTITY IS LIMITED !)
MODEL VS-300A
ANTENNA TUNER

GUARANTEED THE BEST VALUE YOU'LL EVER FIND !
REGULARLY $99.95

NOW ONLY $89.95 WHILE SUPPLIES LAST

® BUILT-IN WATTMETER WITH FORWARD
AND REFLECTED POWER FOR SWR
MEASUREMENTS.

* WATTMETER ACTIVE EVEN WITH TUNER
IN BYPASS POSITION,

® ATIRACTIVE CHARCOAL GRAY FINISH
- AT HOME IN ANY HAM SHACK,

® RUGGED 4:1 BALUN FOR BALANCED
FEEDLINE.

FULL COVERAGE - 1.8-30MHz
HANDLES UP TO 300 WATTS
MATCHES VIRTUALLY ALL ANTENNAS;
DIPOLE BEAM

INVERTED VEE RANDOM WIRE
VERTICAL MOBILE WHIP
ACCEPTS COAX, BALANCED LINE OR
SINGLE WIRE FEEDLINE

BUILT-IN ANTENNA §

ors. ‘.ot
CVRS 'and XCVRS.
KW models. designad for ampli-

. fiers, For maximum protection use
.- both, with 200 W mode] between

XCVR and AMP. All models include
replaceable Arc-Plug cartridge and
are designed for 50 ohms.

UHF ““T-type’” Connectors, for use
through 30 MHz:

MODEL LT, 200 W . ... .., $18.95
Super Ruggedized Super Low Loss
Models (0.1 dB at 500 MHz), for
use through VHF/UHF, with UHF
connectors:

MODEL R-T, 200 W . ... ..529.85

MODEL HV, 2 kW .. ..., $32.95

At your Alpha Delta dealer. Or order direct In U.S.; add $2 far postage and
handling. MasterCard and VISA accep

7 Data Sheet for surge limitations.
B () oo vt e

ted. Qhio residents add Sales Tax..

LECTRONICS Catalog

ng for the electionics

enthusiast The dota section alone

isworth the price: of admission. Send
for your copy today.

o —— a5 3 " q
Please resarve my cog:wofthe 1986 Dick Smith
Catalog. | enciose $1 to cover shipping.

DHCK SMITH ELECTRONICS INC.
P O.Box 2249 Redwood Clly CA 94063
EVERYTHING FOR THE ELECTRONICS ENTHUSIAST

June 1986 109



NEW!
Model WM1
$89.00

{Includes
AC Supply)

¢+ AUTOMATICALLY COMPUTES * AVERAGE & PEP READING.
SWR. No adjustments needed! Allows compliance with latest

¢ READS SWR D!RECTLY. Even FCG rules,
when you're talking on SSB! * THREE RANGE SCALES. 2000,

e GREATLY SIMPLIFIES TUNER 200, 20 watts. Usable to less
ADJUSTMENT. SWR reading not than 1 watt.
affected by forward power. No ¢ TWO TOP-QUALITY METERS.
confusing readings. Large 2%" meters.

. ' 1.53-30 MHz 5% F.8, Accuracy. Uses 8-18
REMOTE RF HEAD. Amust!Up to VDG or 115 VAG. B x3%"x2%", Attrac-
four feet from meter. Coax cant

tive light/dark grey stvting.
pull meter oif fable. WHY PUT UP WITH AN INFERIOR METER
OURS DOES IT ALL — AUTOMATICALLY!

r THE AUTEK “QRM ELIMINATOR”

Also re-

i comaeter Model QF-1A

CRTTY For SSB & CW
{Includes AC

$73.00

supply)

115 VAC supply built:  Auxiliary Notch re- Four

in. Filter by.passed jecis 80!0 11,000 Hzl modes for any QRM  able main selectivity

when off. Covers signals other situation. fto an incredible 20
notches can't touch, Hz!}

ALTEK pionaerad the ACTIVE AUDIO FILTER back in
1972, Today, we're still the engineening leader. Qurnew QF -
1A is the [atest example. 1t's INFINITELY VARIABLE, You
vary seieciivity 100:1 and frequency over the entire usable
audicrange, This lets you reject whisties with dual notches
{to 70 dBY, or rejert SSB hiss ang splatiar with a fully ad.
justable lowpass plus aux, notch. Imagine what the NAR-.
ROWEST CW FILTER MADE wifl due to QRM! HP reects
|low hraquencies. Skirts excerd 80 dB. 1 watl speaker amp,

oCuteh WResearch

BOX 302 DEPT J
ODESSA, FLORIDA 33554 » {813) 920-4349

main filter Continuously vari. Continuously vari-
able main frequancy.

(250 to 2500 Hz)

Builtan 116 VAG supply. 8% x%22%. Two-tone grey styling

Eyen latest rigs include only & fraction of the QF-1A
selectivity, Yet of haaks up in minutes to ANY ng--Yaesu,
Kenwood, Drake, Swan, Atias, Temapo, Heath, Colling, Ten-
Tec, etc. Just plug it into your phone jack and connest sphe
ot phones 1o the gutput Jain the thousands ¢l owners who
naw hear stalinns they couldn't copy without a GF-1A1 It
really works! 1f 1t can't pull him aut, nething carn,

NO LONG DELAYS, WE SHIP 95% OF
ORDERS FROM STOCK

We sell only factory direct, No dealer markup in our price.
Drder with ¢heck, MO, v C. We pay shipping in 48
states. Add 5% tax in Fia. Add $3 to Ganada. Hi., Ak Add
$18 each elsewhere. (Shipped air.)

Turn a few hours work into years of
fun with Amateur Television.

Convert any TV receiver to a fast scan ATV monitor is the incerporatian of a pest amalifier stage
with the Communication Concepts ATV.2 converter, [ . 16dB min gaim following the double-
It allows you to monitor 430 MHz ATV signals using «=—  halanged mixer. This 15 especially
channel 2,3, 0r4 on a standard TV set, apertant and most neticable on
without medification to the set The cir- vty weik signal reception. The
uit uses durable microstnp converter requires an exter-
design tor stability and nal 12 voit DC regulat
simplicity. The com- ed power supply at
bination of a duai RF 50 milliamps.

stage, the microstrip
design, and the hot-cartier
diode double-balanced mixer
reduces UHF TV intermod prot-

ATV-2-PK  Kit includes detailed
step-hy-step Instruchions, printed circuit
hoard, and all electronics cnmponﬁnts as shown

lerns, An additiona! feature not . $44.05
found on other ATV downconverters ATV-2- W erpd and rP‘H@d . 550.98
== CCI S g
oncepts Inc.

2648 North Aragon Ave.» Dayton, Ohlo 45320+4513) 296-1411
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ug... The AFES groups in both Palo Alto and alsa in Mo
Hill has been praised by ity officialy for their help during hn
heavg]rains and iloods Jast month. The respactive ECs, Jim
IL and Dave NEIGWJ, and their ARES groups are » raal
asset ko our communily. .alse, Dave, N 15 8 now Assig.
tant Section Manager with spec:al res| Dnsxbllmr for ARES
training in 1he sacticn, If you have any ideas concerning how
:0&9 abaut doing ARES training, give them to Dave...Cyn
has been vary GBL with wdrk, and sq has had tn m-
gF any thanks for & job weli done, Cyn...Tha ha
in ostsr cn (wn s0Mme assigtance trom SE KSITL] have
seored a rnaror victory, Singe ils mcaption marny yoars ago,
Foster City has had an ordrnance gﬂrohnhmn? antannas of any
kind. When local hams showel he city atlorney,
the wheals worg set in motzon, &nd & new ordinancs wak
snacted that allowed towers as lall as the average ham HF
tower, Hats ol ta the Foster City gang for their achiave-
ment..PAARA has an Interesting varsion of their club naws
iattar for Aphl, the "PAARAnCIA™. verm'v mteresting. ..the
Gabilan AR haa.rd w.lks from KESDN and REAEP of fastsiow
angrats to KEGDN on his appointment as ATC
tor A‘l‘v the Lockhead ARC heard from W60OLO an "iject
Moonrav , Thera aze rumars cursently circulating that LW
Yaggy will be mpunting & DXpedition {o Gilligans |stand m
May, assuming ihat his admittance encounters ne resistance
cr reiumance s call is said to pe FgOt., Local plans to par-
n the “An'nadnllo Flun are procedi%a%ce ar-
1Im ailng will be WBBW B&EMLTC,
5L, and NEBIS, amon o:hera Let's sau those club naws-
1etiars! It's much egasier 10 raport on ¢lub happonings whaa
| know what thay are. Also, good luck o all Fielgd wy
tlcigants this. Juna Q0 repons from K6AYR, Trattic: EYBV

ROANOKE DIVISION

NORTH CAROLINA: SM, Rae Evarhar, K4SWN—SEC:
AB4W. STM: KANLK. BM: KAIWW. AGG: WC4T. PIO:
WA4OBR. QOC: KIPLA. TC: K4ITL, SGL: KR4ML., IV's FIELD
DAY 1988, This is the time for each amatetr 1o do your thlng
under emergency cenditlons, Also send the M a fadlegram
of your activity or exira points. Alsa get publigity of your FD
for more painis. Maks a video racordm and play on local ca-
hle TV. Nice tq see everyone at Charloita Hamtast. With new
VHF awards don’t targat the VHF Contast this manth. Alse
the Ho[[erln Comes! a1 SBlvegrs GCo mer. Longrals o naw up-
8T, KB4PZM,

KJ4RW, Silent Key' AA4PS. Congrale to our newest Affiliated
Club, Coastal Caralina Communaty College Cnrnrnunlcanons

Club. Ta K&HPV new EC Henderson County; To N4MBI naw
EG f-nrs\ﬂh GCounty. This month the State General Assembl
meets {or the short session. Please contact your Senator N
and gat the vole in favor of the License Plate Bill--HB 952,
DON'T DELAY—WRITE/CALL TODAY. It is now a very dry
saason and state has alerted the ARES/NTS on callup for halp
in 3his volatila situation, Govarnor Martin will declare Amateur
Radio Week Ieadmg up o Field Day. FCC exams in Lexangton
June 21, August 16, Gclober 18, Decsmber 20, Walk-Ins

Contact WARND, WD4ICK kas new Jr, E
QN MGR.

NET TS TRC OND  SESS, . FREQ.
NCMN 1236 454 387 1420 60 WHAHRRA 3327
NCEN 2084 567 508 2189 89 WEIWI el
N 1778 845 835 7B 1M MJaL B3
LBN 8 20 20 259 W NaLST 3rib
¥l 438 575 43 W WAIMNR B8l
PCTN 1602 43 s W NE4) G285
Mr o™ 80 e W KA4ARS B.04/64
MEMEN 2331 109 (W 1 m KF4MZ 4525
GFARS 1178 59 130 %0 WAEHF  4a181
THEN 137'1 1?6 14D4 38 X

iy 3
PETN FAHAR 575,17
Totals 16,443 3992 3205 16878 883 o, Fab Mt B8 Tratl:

IR i
S, me'g? NTAK 65, K45WN " WAV 59,

9
17, WD4H| 4MQU 13, N4JE 11, N4UE
9, NvdF v, WDEDQL & NaKYD &, WAEOM 2, KEB4NUH Z,
KJ4AX 1. Totals: 41 SAFls 2474 Tie,
SOUTH CAROLINA: 5M Jimm\,' Walker, WD4HLZ...| axiend
my GONGRATS to the Carolina OX Assoc, for becoming a
new ABRL aﬂlllaled clubs int our section, A reminder far clubs

- the afhliation repnnior 1988 is now due. If you are a mem
bar ot lhefollowin clu 5, pleasa ramind your secretary to

are the 1986 UAL CLUB REPGHT and mail 1o

arth Au us:a-Belveﬂare. islander, Chesterfiald, Columbla.
FPea Deg FM, Blug B ge Flarence, Oldileld, Greenwood,
Graater Pee DPe Gran dtrand, Lancaster, York, Epartan.

w;;S Toxaway. & special note 1o the Spe-
clal Service Clubs (SSC] T 1ernain 8 5506, you must renaw
¥our commitmant by completing & naw set ot ;Fplu:atlans
rms and a current membership roster for the ne;

month was a test for sending SM reporis aver the ]ﬁaone line
via computer toa BBS in HUs. This und all future SC reports
will be sant using that mode, Maybe this will eliminate the *got
Fa r mhron two waeks iate’ s&;\drume that has pla ued me

taly. Nets Jan-Mar; SCS! Blue Ridge 5
Graater Pes Deg 24004'24? Yaork 1476/213, Lancaster 417!63
Carolina State Line 160010, Traffic: K4ZN 294, KB BIA 71,
W4FM2 6, W3ANK 65, KA4LRM 49, WOIKT 4. K4ZB 47,

RARRA 35, WEAOK 35, KAGYEA 26, WD4HLZ 1

VIFIGINIA. 5M, Clauda Feigley, W3ATQ--5Th: KBJWT SEC:
54 0OC: WaHU. ACC: NT48. BM: AB4U. TO:
VTN 1 PM J90T  AAGAT
VSBN 6 PM 494y [K4VIWK
VSN 6:30 PM 1880 NN4]
VN (EARLY} 7 PM A680  N4GH!
VN (LATE) 10 M 13680 K4AXF
V| 115 PM N4KSO
lt is with d%&mge ret that | report Al Martin, W4THV as a Silent
ay. Al was L, (State wemmem Liaison), and he held
that |f°3t wor saveral years. Al was a very active mambar f
the Richmond Amatei: Radio Ciub and sarved amataur radio

in many ways over many years. Walcome ta the Chasapeake
Amateur Service Club as the saction’s ngwast aftiliated ¢lub,
Trnx to the Fauquiar and the East Rivar ciubs for their news-
leltars and to the clubs in; Lynchburg, Wiltamshurg, Sterling
ark, Portsmouth, Mt. Vermon, Woddbe ridge, RoRfioke, VA,
Beach and Va. Tech fof their newslatiers they are L] great haelp
in kee‘:ping apreast of saction activity. WB4AXY, DEC, for
RES re nns KHEHI isthe new Net Manager. The

T meats & PM Tues/Frion 148,37197. EX-
CLASS Itcenseas ARRL offars you a beautitLl diploma
!y pe cartificals, similar 1o that formerly lssued by the FGG,
intarested send $3 D0 and a phctocopy of your Extra Class
licanse to AHRL Awards Dept. To date’| have received tnlo
from AHRL HQ that only 16 of the sections 52 afiiliated club
have submitied 1986 Annwral reports. If your club neads report
torms, contact the ACC ar SM. Aeports must be fifed to keep




HY-GAIN KIM
THTD oo C KT34A e, 335.00
TH5MK2........ e A KT34XA s, 478.00
Explorer-14........ L 40M-1.... ... 169,00
30/40 add-on......... L 40M-2.. 300.00
204BAS......ooooonoonns 40M-3.... .. 449,00
205BAS.... FooAOMA 639.00
155BAS ..... DAL N S—— 56.95
105BAS...... 2M-13LBA oo 76.95
Disc. 7+1..... . B 2Ma8LBX............05.00
DISC. 7-2.eerrs e 220-14X ..o 78.95
Dir. Kit 7-3.. P 220-LBX.oreen, 95.00
R  432-20LBX...........67.85
| 43230LBX.een... 95.00
C  2M-22GC..rnn 112.00
£ 435-40CX......m.... 147.00
S KLM WORLD CLASS
NEW HYGAIN ANTENNAS IN §TOCK!
OSCAR SYSTEM CUSHCRAFT

ALL TELEX/HY-GAIN
PRODUCTS IN STOCK! s

...... c
A
L
L
F
........ 0
R
COA147-22..... .
A147.20T.. . P
....... . R
|
C
. E
. S
PROST....ovroveor 485.00  AOP-Tureoomrrorn
LARSEN VHF/UHF ANTENNAS
HUSTLER MOBILE ANTENNA SYSTEMS
N.H'IA' M.TA RCS-8 and RCS-4
LT 200W.............. coax switches......118.95
HT 2KW.........
RT 200W DIx... Hm
HV 2KW Dlx... - 1.1 Balun.........ou...... 11,00
DX-A Sloper.......... 46,95 Cir. insulator............ 6,00

New! Coax Switches

COAX-SEAL ..... $2.00/roll

7" end insulator........4.95 per pair
1/8" nylon rope......0.05/ft

>
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ANTENNA
FOR YOU.

. 14 ga.

UNR-ROHN HY-GAIN CRANK-iP
FREE-STANDING: TOWERS
HBXAD o 198,00 s
HBX-48. oo 265,00 CALUWRITE
HBX-56........oo 33500 LG oa0S oo Bpiome
HDBX-40.... 24900 HoariD

Hy-gain towers shipped
freight prepaid in
continental U.S,

Today's best buy in a tower.
All steel, gaivanized and
Rated at 10 and 18 sq. ft.

FOLD-OVERS: ROHN GUYED TOWERS:
25G sections...........48.00
45G sections......... 109.00
TB-3 bearing............49.95
Full line of genuine ROHN
accassorles for complete
tower Installations,

PHILLYSTRAN (Non-conducting,

electrically transparent guy
systems) in stock.

FK4564................. 1368.00
Fold-over towers shipped
frelght prepaid. Prices 10%
higher in western states.

WE STOCK: Root Towers and Tripods, Masts, Guy Cable,
Anchors, Guy Insulators, Brackets and Bases.

KENPRO

¢ KR40 145.00

KR-B00....eerverssrvuans. 220.00

A KR-2000RG . 439.00

L KR500......crnn 175.00

L KR-5400..... e 285.00

KR-5600.................. 369.00

ANTENNA WIRE BELDEN COAX

Copperweld........... 0.121ft 9913 low loss.........0.42/ft

12 ga.
Copperweld...........0.10/ft

RG-213/U (8287).....0.40/ft
RG-8/U  (8237).....0.32/ft
RG-B/U  (8214).....0.35/ft

Ladder line.............0.1004t RG-8X  (9258).....0.19/ft
450 ohm RG-11A/U(8261).....0.37/ft
RG-59/U (8241)......0.14/ft
ROTOR CABLE RG-58/U (8240}......0.13/ft
Std: (6-22, 2-18) ... 0.19/ft QUANTITY DISDOBNTS
Hvy: {6-18, 2-16)......0.35/ft ON WIRE AND CABLE

GOAX AVAILABLE |N PRECUT LENGTHS WITH CONNECTORS ATTAGHED
GOAXIAL HARNESSES MADE T0 YOUR SPECS

ANDREWS HELIAX®

antennas & towers
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HI-Q BALUN &

s Por dipoles, yags, invartad
vers and doublets
Heplaces center insulator
Puts power in antenna
Broadbanded 3-4% MHz.
Small, lightweight and
waatherproof

1:1 Impedance 1atio

For tuil legal power and more
Helps aliminate Tv!

With S0 239 connector
Buil{-in DC ground helps
protect against lighining

Only $14.95 _
HIF) fiNTENNA CENTER INSULATOR

{ﬁ « Small, rugged, Hght-

weight, wentherpraof
* Feplaces canter insuiator
* Handles full legal power
and more
» With S0 239 connector.

56.95
THE ALL-BANDER DIPOLE

-
S £ (S
THE RERFECT MATCH POR
ANTENNA TUNERE WTH
A BALANCED OUTAUT

Completaly factory assembled ready to use
Heavy 14 (7122) gauge stranded copper antenna
wire o sutvive those savere storms

Cantar tad with 100 feet of low loss PVC coverad
450 ohm balanced transmission line

Inziudes centar insulatar with an eye hook for
cantar support

includes custom molded insulators molded of {o
quality material with high dislectrlc quallties an
axcellent weatherability

Complate installation instructlons Inciuded
CQvarall length 135 feat, less when erected as an
invarted ves or sloper

Handles 2 kw PEP & covers 160 through 10 meters
May be trimmed to tit small gity lots

»

Only $28.95
MODEL BANDS LENGTH PRICE
Dlgglu
[ HTS 1y 3145
40 40/15 [ 28.95
D20 Ed] 33 27.05
18 15 2 28.95
D1Q hith i3 25.85
Sharianed dipoles .
SD-80 2loTb L] w0 35.585
S4¢ 43 45° 33,95
Paraliet dipales
PD-8D10 80,40,20,1018 130 4398
PD-4010 40.20,1915 L kr )
PD-5040 4001 130 38.95
PQ-4020 40.20115 ' 3395

glggr- shortenars —'only. same a9 included In 5D modaln'
amrh F13.95

B,
540 40 12.950pr,
ATl antennas are sonipleta with a Hi-Q Balun, No. 14 antenna
wire, Insulators, 100° nylon antenna suppert rape (S0 models
aniy 507, zated for fuil legal powar, Antennas may He used ay
an invertad V, and mey a1sa ba ysad by MARS or SWis,
Antenna accassories — svaiiable with antenna ordars
Nylar guy rope, 450 Ib, test, 100 fest $4.49
Molded Dogbone Type antenna insulators 1.90ipr,
BO-F9 codx connectors 55
Me. 14 722 Stranded hard drawn coppsr antenna wire a8,
ALL PRICES ARE LIPS PAD GONTINENTAL, USA

Augiipble &F YOUT 1AVOTING deaker OF srier Mot fom:

Van Gorden Engineering
P.0. Box 21305 « South Euclid, Ohio 44121

Cealar Inguirtas Invilad

\y GROTH-Type
P COUNTS & DISPLAYS
‘YUURIU_R.NS_QQ;

Panel Meount
® Handy Logging Area

e Spinner Handle Available
Casa: 2x4”; shatt %" x3"

Exop] $12.50 Modsl TC2: Skirt 2-1/8":

iTC3 $13.50 Knob 1-5/8"
f Spinner s[-landla Model TC3: Skirt 3';

| Add.... $1.50 Knob 2-3/8"
Prices include LIPS

RS R, H, BAUMAN SALES
P.Q. Box 122, Itasca, 1ll. 60143
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your ¢lub on active mailing from ARRL. Intarest in Packet ra-
dio continues, ace e man N4EXD, the latest canvert with a
Pakratt TNG and Commodare computar, KA4NWEK is the new
EC for Augusta county. STARES ARES supplied ¢ommuni-
cations fot the Shamrock Marathen with 36 stns participat-
mg‘é B?r this time all clubs should have made plans to cperata
in Figld Day, Jurne 28-29. | hape 1o sas many of you at the
Manassas hamfest, June 1, Make plans to attend the Bempville
hamtast, Aug. 3, and the Roanoke Division Conv, Aug, 23-24
at Va, Beach, Upcoming VE Exams for Tidewaler; June 7, con-
tart WB4BAB, Portsrhouth; July 12, Va Beach contact
KAMUNC: Aug. 2, Ghesapeake contact AA4ME. Tic on the
NTS centinues to be heavy with both N4GH; and NAEXQ mak-

g . o
ing. (raffic: N4G N4EXQ 711, AA4AT 318, K4JUM 289
KAMTH 215, KBAWT 203, AR4GL 180, WBIPNY 170, W4JLE
168, K4J5T 187, WIATC 167, WDLOEW 151, KBSNGO 140
WD4ALY 127, K 119, WD4MIE 80, , WadLJl

K

73, K&JM 68, MN4| 66, NAKSO 83, WATZC 48, NT4S 45

WBAKIT 33, WB4UHC 20, WB4ZNB 19, KAZILM
18, K4MLG 15, KB4PW 11. N3RC 8, W4YE 6, WA4TVS 5
WEST VIAGINIA: SM, Karl S, Thompson, KaKT—SEC:
KBREW, S5TM; KD8G. TC; KICG, SGL: KBAS. ACC:
WAZCTO. Jax Mill Conv, will e July 5 and 6. A special meet-
ing of interest to repeater trustees will be held. Those inter-

ssled In rpir coordination should attend. New novices are
Debbie DN, and Reneg, KABZDQ. Chas H.F. will be July
27 at Civie Ctr. Contact WDBOZT far infa,
Net Eral ‘Tima QNI GTC Sess NM
WVFN 386! 400 1258 115 3N wayp
WYMD 7235 11:4% 818 42 A WeFZP
WyN 3567 70 281 89 A0 K8

2640 &30 343 4¢ N KDsRD
WVNN 3730 &1 142 28 a0 wpaLoy
Hillbilly 142

00 MNoon Su 182 20 5 WRYP
Trafic: WDELDY 285, WAYP 190, N8GJO 158, WAINUI 114
KASWNO 103, WBFZP 71, KBUQYY 52, kDaRD 51, KBQEW
43, KBTPF42, KBKT 37, KASTIK 35, NG8G 21, KABQGF 11,
KDBG 11, WHEBMX 7, NJ8J 6.

ROCKY MOUNTAIN DIVISION

COLORADO: SM, Bill Sheffiald, KQBI—SEC: WBIFQE. 5TM:
NOOZA. AGC: WBROLY. PIO: NEFOE. TG: NCBF, BM:
KADCZW. This menth's column is devoted 1o saying thanks
to same Colorado Hams who have worked hundreds of holiss
on & major internationa %lrple::t, "“Qscar Phase lll C Batellite™.
Surmetime in Octobar, this communication satellits will be
launched. Constriction has been gaing an at the AMSAT Lab
in Goidan, Co., undsr project manager WIGEY/0, Some of
the most progressive and elactrenic-oriantated hams in the
saction have donated their time and talents io this ’_poro]ect.
Lank for a future articla in QST detailing the pro!ect. I ROW
lats just say thanks anct pass elondg our respect for the blood,
swaat & sometimes tears {o these dedicated section armnateurs!
WRBPBTY, KE3D/0, NOFVGE, WBFAR/Q, WIGEY 0, WOBHHL,

P, WDSIBS, WAGION, KaKE, AADL, KX0O, AADP,
WEDHLY, KERZ, KYES, NFBU, WevD, WABVSL, WBAWES,
f m' ather areas NECA., WEXJ, W4PUJ,
DJ4ZC, DISKQ, DK1YQ, Further mnfo may be obtained from
ahg‘?r of the Area Coordinators for AMSAT, WHBALY or

556, 31 sess. HHN; QNI 1842, QT
N: QNI 328, ATC 138, a3 a7, o

52 19 sess, Trafic; NOBOP 2162, WAPHJZ 1233, KBJAN 458,

ATXX 220

SAUN 375, KPAXK 542, 552 3
WAPOYI 210, WDERSZ 190, KREZ 142, NODZA 137, WBBFFY
100, KECI 58, AOW 54, WENFW 34, W5SHAS 31, KASNLI 19.
NEW MEXICO: SM, Joa T. Knight, WEPDY—ASM; W5HD.,
DEC: KBSXD, STM: NDST. NMs: WASUNO KaLL W5VFQL
TC: WBGY, ACC: WEHD. Southwest Net sSWN) meets dail
on 3583/7083 at 0230 UTC and handlad 171 msgs with 23
stations in. New Mextco Hogdrunner Net meets daily an 3939
4t 0100 UTC and handled 53 msys with 1354 staliosis in, New
Mexico Braakfast Club mests daily on 3939 at 1330 UTC and
handled 109 msgs with 785 staticns in, ¥ 2:mir Net 7818
handlad 18 msgs with 510 checkine, Caravan Club 2-mir Net
B6/06 handled 41 msgs with 178 checkins, SCAT 2-mtr Net
86106 handied € msgs with 581 chackins, WHKWH honared
by Santa Fa ARC fof his many vears of servica, \Vy sorry to
rapozt the passing ot WASRGI in a plane crash near T of C,
KNBED t BB 402 connecis. NM QS0 Pa% Aug
16-17, contact KNSD. Traffic: NDST 514, WEDAD 218, 1
UTAH: SM, James R. Brown, NATG—SEC: NSTK, 8TM:
WYOCK. Davis County hams are farming a new club: K7LGP,
Pras: NSYK, VP KBYXO, ST, Contact ang officer for more
info, Packet link now. tIP on 2 meters from the Wasatch Front
into Calif, Gheck WATUZO mallbox or N7BHC for details, VHF
Sccm?g held FB swap mest. WATMEL and KE7LO active on
180. 73 da NATG, Tratfic: K7HLR 224, WA7ZKHE 57, WATMEL
48, NS7K 36, NATG 18, WFOCX 8.

WYOMING: 5M, Dick Wunder, WATWFC--Asst. Section Mgr:
KATAWS, Steve Cochrane. Sec, Emergency Coordinator:
K, Jim Andersan. Sec. Traffic Manager: NS7X, Mary

Ann Lenth. WyommP Harfest is July 12 & 13 at Wyo. Stalg
Fairgrounds In Deuglas, . Rapresantatives from each club
andlor repeater shouid ba present and attend the arganiza-
fional meeting of the Wyo Repeater Coardinating greup. This
is your group and a new Freguency Coardinator needs to be
elacted To fill the vacaney, ongmts to KD?CF on upgrads
grade to TECH, KG7AHR reparis

to Extra and KATUSF on u
the Wyo Cowbgg Net held 21 sessions with 855 QNI & 20 )
Traffic: NN7H 221, WTHLA 51, NQ7Q 15, in, man

y thanks
to all the Volunteer Examiners for the fina job you'ra doing.

SOUTHEASTERN DIVISION

ALABAMA: SM, Joseph Smith, Jr., WA4R \
SGL: KAGWV, BM: KFAVV. GOSA ALIX: AAGBL. TO: N4AL.
ATC: WB4BYQ: ACC: WA4ANP, Hare are the new zlub
afficers of tha MARG (Montgomery Club) President KK4A, Jim;
Yize Prasident AA4EL, Wayne; and Seg/Treasurer NaLiKM
Roger. Two new rgpemers are'on the alr near the center of
the siate in Dallas Co. One on 145.31 MHz 600 MHz and one
un 447.025 MMz -5 MHz. Also on the tall tower of WDBB in
Tuscaloose Co is a palr of repeaters at 2200 ft 146,35 and
444.700. Packet radio is en the meve in Alabama with new
digipeaters coming on line aach month, The fatest 15 'MOB™
in Mobile and ""'W4AP-1" in Montgomery. Who will be next.
1 have ons Silent Key 1o raport this month: KAYWW, Emest
. Knight of Roanoke, Ala. He will be missed. Bes! of seven
three, Jow. Treffic for Feb: GAND reparts 997 messages in
25 sessions with DRNS rep 1008 by W4CICS, DRNS reports
1004 massages in £6 sessions wilh Alabama rep B7.5 bg
WALIDH, WZCKS, NW4X, KC4GS, and WAWUF . The AEN
“Hi Spead CW Net” reparts 240 chackins with 74 mossages
passed in 28 segsiona. The AEND “'Slow Speed Novica Net™
regoﬁs 190 checkins and 91 messages fassed in 28 sessions.
BPL; WA4IDOH PSHR: WA4SDH, W4CKS, WDANYL, and
WA4RNP. Totals: WA4JDH 1018, W4CKS 108 NW4X 86
WD4NYL 68, WASJF 52, K4AOZ 4D, WA4RNP 34, WADGH
25, and WB4ATVY 8. Trafflc: (Mar) WA4IDH 1058, WACKS
119, NWw4X 84, WDANYL H3, W4WJIF 54, KIAQZ 40,
WAJFNP 39, W4DGH 25, W4CNQ 18,

NP—STM: N4JAW,

GEORGIA: SM. Eddy Kosobucki, K4JNL—ASM & EM:
KAVHC, SEC: NC4AE, STM: WAPIM. ACC: WA4ABY. DAC:
NA4L PIO; WASPNY, SGL: W4BTZ. TC: K4UDR. Well Alban:
kicks off the month with their annual Hamfest on Fri at 5 P
on June 6th & normal hrs on Sat the 7th. Rossville ARG has
theirs scheduled for June 7th & &th. Halg sugpon rgour 580-
hon affairs. WAPIM, WBARUJ, K4MOG, K84JPN, KAEV,
KI4M{Q, KFAFG, KA4HHE & WB4DEQ all made PSHR far the
muonth of March. Club officers gea that vour annual ARRL af-
filiated club form is sent into HQ. Tnx io all the amateurs who
helped with the tornado that hit the Marigta area. As of this
writing, we gtill don't know what the situation is with the words
“AMATEUR RADIQ"™ on the GA STATE tags. | am sure that
fram new on we'll be inere informed with some of the lagisla-
tura involving amateur radio in the Georgia section. Two of
iy local legiglaiors have giver me their word that | will be -
formed ahead of ime. Get o knaw yours better, it will halp.
Remember that they are elected by you. If ur area doesn’t
have an EC who has setup an I:merg ncy plan for your area,
please cantact the state SEC, NCAE. There e soma greas
in the section that still need coverage in ¢asa of an eamergency.
If ur club or group has any injormation or adickes that you
dasire to have published in Q&T, it shaulkd be sent diractly to
HQ & not to me. It saves lote of time, Traific & nets are still
a major backbone of this great hobby, Traific handlers
throughout these 50 states devota themseives o handling it,
Pigasa criginate a message te a friend or refative and put it
in the systam. Remember the Atlanta Hamtestival wmiﬂ%ln
Julg. “Trafic; W4PIM 200, WABKEK 182, WAWXA 165, KaMUG
108, WBAWQL B3, N4LIF 55, K4EV 51, WBARLL 46, KFAEG
39, KAGHHE 39, WB4DVZ 24, K4BA| 48, WANXC 24, KANM
EG.KVI\:'&E%N 18, WB45FE 17, WEMHS 18, NAMWR 33, KadnL
NORTHERN FLORIDA: SM, Phil O'Dwyer, WE4X—ASM,
ACC: N4ADI, STM. WB4BHU. SEC’ WA4RUP. FIO:
WAAPUOQ, BM: KBALB. SGL: KC4AN, QO K&JJE. TG: NAKF.
Lat me reming you o gat vour BARS and PSHRSs ta me by
the 5t of each month as the new schedule for QST publica.
tion compels me 1o have my reports in the mail on the Bth
ot the month, Plaasad to report that we have a new VOLMON
here in Okaloosa County as Slim_ Petrasek, W3IGTN, has
maoved to Crastview and we are delighted to have him in pur
QO programl | have recalved sgveral new newslotters this
monrth, and am impressad with the fine quality and send rmy
thanks 1o the club that sent them. Despite some problems
in sshedules for ARRYL Meetings at the Crlande Hamfost, it
was a8 huge success, and | rezlly enjoyad sesing all of the
friendly facos. Let ma urgs all of our Extra Class members
to gtei g:laliﬂad a8 Volunieer Examiners ag some of oUr cur-
terit VEs are starting to show 1ha stram. This program is here
in stay, and we need to start sharing the work load with thase
hard-warking traeps. Field Day is June 28:29 and will be on
us, 8o it is time to start getting paople and equipment linad
up for this Important exercise. As many of you know, we had
some 22 hams earn citations as a rasult of discussing ptices
on the ak during a traders net, & questionable practice at best
and clearly illegal if the trading is for other than personal equip-
ment. Agaln, i Jooks like we will all pa{ the |!mce {or this In-
discration as the worg | have is that the rules will now be
clarttied and stiffanad! Traffic; WD4IIC 1322, MAP1, 958, WX4H
713, WFLX 875, WA4QXT 818, WB4 4,

WE4GHU 221, AALHT 212, WF4Y 196, K 1

174, WCAD 163, KIaVK 157, WalX 158, WD4MLG 149,
NaGMU 139, KI4PB 118, WAJEYL 115, N4DY 103, N4JACH
93, KEAMHH/N 93, WBATZH 74, NF4O &7. KEILE 64, KFAU
53, KBAFIY 47, WA4SXW 47, KFATM 44 wmecé% 43,
WADTV 37, W4LDY 20, KAJKAH 28, KI4C0 28 WaMEO 27,
NZADX 25, WB4AWG §3, WB4H 4Hg 22, RIENL
16, WBIM 13, WD4FJI 10, N4ADI 10, KF4GY 10, WD3RJI10.

SOUTHERN FLORIDA: SM, Richard D. Hill WMPFK—-SE%:
W4SS, STM: K4ZK, TC: KIAT, BM: WDAKBW. P10: Wa! "
SGL KCAN. 0O Wass, AGC: WA4NBE. KI4T wrote that
K4CAG addressed & group of 50 Nationg) Guerd communi-
cations specialists on amateur radio and that it was a great
success. | am sarry to report that two waell known traftie
handlers became silent kays during March—Herb, WaYGL,
and Marle, KBAKB, WATJM, the cluf gtation in Laialand, han:
died 255 originations for the Sun and Fun Fiy In. They raperted
that there was 97.8% succass In messag# handlirg a8 indi-
catod by the number of service messagés. Theme wara 381
in atteridance at the Fly In and 216 of these were hams.
WAWYR reported that there were ovar 100 amateurs active
with the Dade County Youth Fair March 13 threugh March 30.
WINJM leaves for Connecticut in Aprit and will return in
Decarmber—Wii miss your help on 48N, Gecrgs! KA4FZI,
menager of QFANS, has come up with an intarasting statlatic
for nat managers 1o conslder—QOTC/QNI gives an “activity™
ratio for the nat. GEN, the All Florida CV\? Traftic Net had a
nice compliment—W5TFB in Texas, called the NCS after ane
of the late sessions and said the net was so well run that some.
ane should write up QFN’s procedurss and have them Eub-
lished! A tip of the hat to ail you guys and gais on QFN!

month's column was quite long—this menth | gueas eveny-
ang was husy handlinq(WdN a2nd WATJM falr trafiic, so
this will be a short pne. 73 de W, ! 11 3402
WIVR_1281, WD4KBW 926 W4NVU 818, K4ELIK 808
WA4PFK 587, WATJM 521, KE4JA 459 WASEID 378, ki
323, Kascl £19, WB4WYG 208, WablL 267

, K

P 105, WATAH 68, NaMxH 90, i
84, KI4ZW 53, NAET 63, KBAMON 52, KF4RL. 52, KA4YHS
52 WALIR 51, WASHXU 40, WASME 40, WT4F 38, N4IXO)
5, WAWYR 35, KTLCA 24, WRAGCK 31, K4FOL) 31, N4MML
30, K4,J| 29, WASYND 28, KY@T 25 KBAIAW 28, K2BLM 25,
N4JOA 20, KBALKT 19, WATLY 18, WA4HDH 1B, WO4NXE
15, KB4LPL 15, KD4GR 13, WADWN 12, K8BXT 11, WaUIO
10 KSEHP 9, WVAF B, WABBOM ¢, NSFEL 9, KB4EWD B
KAIAT B, KAONC &, NAMEQ B, W4MFD 5, KAAGDLI 5, RA4SIH
&, KABAKY 4, KA4kDD 3, WKAF 3, NAILN 2, WaMC.J 2, AAdIF
1, (Fab) WiNJM 81, NAHAS 38, KYAU 21, K4JI 18, Aad4M|
18, KAGKDD 6, AAIM 3.

SOUTHWESTERN DIVISION

ARIZONA: SM, Jim Swafford, WIFF—STM: W7EP. NMs:
KELL, KATHEV, WBTCAG. WTTB of Oak Creak fs founng the
5o. Pacific and has besn operating from South Cook |sland
as ZK1XU. Law warked several stns in the Flagstaff area in-
cluding NN7A, WTYS, N7HQI and KATWNY. ewlwalectad
officers of Tucsen 1B8M BG are: NTEAG, Fres. KBTW, VP,
WEGMO, Sec.: and KE7W, Treas. Wondar if N7ERC warks
QRP? hi.. Gongrats 1o KATMUL, Mike, who made BPL in
March. Your S| ergevved meeting 1ot of AZ Sect. mambers
at recant So. Mtn. Swaptest including KEYGE and KATVTM
from Mavaje Co., among othess. Many Phosnix area hams
slipporied the Phoanix Marathon fof benefit of Explorer
Scouts, and Am. Caricer Snclmg‘s ‘Climb the Mountain® ex-
erciss. OPRC sponsared angd el{:ed produce an oxcellent
radio show explaining ham radio [0 tha general public. For-
mat used interviews with local amateurs explaining all phases
of ham radip. Was 2ired by KUAT-FM, the Public Sarvice Stn.
in Tucson. FB. Heceived B Cluk annual reparts fram Lontion
Bridge ARG, No, AZ DX assn,, Green Vallay ARC, Arizona







The HF4B **Butterfly”’™
A Compact Beam
for 20-15-12-10 Meters

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparable sizel

sUnique design reduces size
but not performance. Model HF6V
*No lossy traps; full *80, 40, 30, 20 15 and 10 meters |
element radiates on automaﬁc bandswitching.
*Add-on kit for 17 and 12 meters
all bands. available now.
*Retrofit kit for *26 ft. tall
17 meters com-
ing S00n. Model HF2V
oTurns with TV *Designed for the low-band DXer
rotor *Automatic bandswitching on 80 and

40 meters
*Only 17 Ibs.
y eAdd-on units for 160 and 30 or 20
meters
+32 feet tall - may be top loaded for
additional bandwidth.

For more information see your
dealer or write for a free brochure

BUTTERNUT ELECTRONICS CO.

w 405 East Market Lockhart, Texas 78644

Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms ‘ s
Ferrite Rods; Pot Cores, Baiuns, Etc. - !

Small Orders Welcome
Free 'Tech-Data’ Flyer

AM'%&‘% Since 1963
12033 Otsego Street, North Hollywood, Calif. 91607

In Germanry  Elektranikiaden. Wilhelm — Melties Sir. 88. 4930 Detmold 18, West Germany
In Japan: Toyomura Electromics Company, Lid., 7-§. 2-Chame Sota-Kanda, Chiyoda-Ku, Tokyo, Japan
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ARC, Sun S‘l_?r ARG, and Coconino ARC. Kgap up the good
work. Bo. BX Assoc. announces new officers: i
Pras.; NN7C, VP.; and WASNNC Sac.Treas. ARCA members
husg 21 wark planning Ft. Tuthill hamiest at Flagstaft July
25-27. And dan’t farget ARRL National Convention at San Dig-
ﬁo Sept 5-7, Marks:( hams alr‘aa%%sigaed up, Cangratula-
ons to Walt, KZKYW, and Doris, KC7AQ, who tied the knat
on St. Valenting's dayl arently 1 was incorrect in previous
rapert about M. Eemmon Aptr. being rameoved from 214 link.
Am informed that 147.75/15 will continue In the system
aithough some of the links are being re-arranged. | gaofed|
Raminder: Look at expiration date on your licensa, Thare are
a numbar of five-yaar term licenses aut there that will be gx-
piring in the nexd year or two. Send renewal epplic. before
expiration date or ¥ou will have 1o caase operating while await-
Ing renewal, Don’ ?gai caught shortl Tnx for repons, and see
you next month, 73 JIM.
LOS ANGELES: SM, Bob Poole, AJGF—ASM: KBIY K. SEC:
AKBY. STM: WaINH, ACt: K¥70Q. OOC: KeBMG. The
wal R group again handled a phenomenal volume of
emergency traffic: 723 vahicular, 18 firg and 5 medical emar-
gencies for a total of 248, Thanks 1o KABZOL for this Infa. If
you sae & problem like these, call for an op on 146.82(-] and
add 1o the total. Additionally. mountain rescue eHorls wara
conducted on FNO thanks to WASVXC, WABOMW, WELKN,
WABVXD, KFEQR and NBHOW. I8 vour annual affillated club
1886 rapart in 10 HQ vot? WELS, WEUE. WEBAB, KASNCRIA,
the LAACARC, WBHO, WSYHA, WESD and WBBKQY have
recenly fisc theirs, Things ara railing on the VOLMON as.
tivities here; contact AJBF regarding how to bacome invalved
with this. Hundreds of Hams participated In the Hands Across
Amarica projact on May 25th. More next month. Six-meter araa
nals are; 8:00 PM {lacal} Tuesdays on 50.15 SEB; 8:00 PM
local) Thursdays on 52.28/88 EM. Manv ssction VHE/UHF en
husiasts attended the West Coast VHFIUHF Conferancs in
tigarby Fullerton Mag 2,3 and 4. Shentf Bloch of Los Angelas
has commended WBENG for over THIRTY years of coRtiny.
ous RACES servics. Congrats, George! The Hughes ARC
again pulled off the communications for the Jimmy Stowart
Relay Marathon: KN&F, of recent LA Marathen plaudits, did
@ fine fob hare too, Rosemary Willls received a very nice
plaque fram the LAAGARE in tacognition ot twalve vears of
Socretarial duties. Westsiders have formed a radio club and
will become aifiliatad shortly, Contact Aob, WKBY, for into,
The City of Rancho Falos Verdas recently appointad WASHXM
as Chairman of the Planning Comaussion tor 1986; others in
the city's Bovernmsm arg Mayor Pro-tam KBKSY, and Coun-
cilman WDBGBG, Porsistence is impontant in dealing with
some problams; NGBTT, for example, endured a sagd frarm
June 1981 to December 1985 trving to resolve & CATV leak,
Ernie suceeeded in having the Century Cable’ Company
ramove channsl “E” from tha system thus eliminating the
Z-mater interterence in kis ares. ra-registration is still open
for the ARRL National Convention in San Diega Sapt 5, & and
T Speakln? of conventionsg, the DX Cotvention In Visalia sure
was g lot of fun, Our own 8o, Cal. DX Glub hosted the event,
Remember to participate in the June VHF QSO party on 14/15;
yau need not be in the conlest. Just learn your grid squars
and give out a few fomtsl | mentioned abaut WEADO send-
Ing cods practica 22 hours a day. it has come to my aftention
that he is curtading his activities fo fewer kours since his power
bills went up. | suggast that yau drop him a line advising your
rafarrad limes far this practice so that ha can arrange his
imes on the air to sult the most peopie. As | mentiondd be-
sore, the frequency 1s 7099 kHz all speads, He would epprec
ate hearing from you. Still no news on the recrganizing of 2
new 00 J:hatvter keap your tingers crossed, SUN net mem-
bers please gel in your manthly reports batong the tourth of
the month. Dan't fo':geégaur monthly traffic r%%om © to the
STM. Traffic: KBUYK 755, WaINH 524, WBSVPY 110, NGLHE
105, WEORF 32.
ORANGE: SM, Joe H. Brawn, WEUBQ—AGC: Phill, KEGFRW,
the Leaa_lua's_ Exacutive Committes has approved the affilia-
tion of the Yucaipa VaIIaY Amateur Radin Club and the
Norco/Corana Amateur Club. WELCOME ABOARD! The
ANZA VALLEY BADIO CLUB has embarked on relocating
tHeir repeater to Thomas Mountaln, This prggacz has the
backing of the Riverside County Fira Dept and the RAGE
Orﬁanlzahnm Site and construction permits now in US
haiids. St Juda Hospital Rehab Adminlstration has naminated
the Ladies Amateur Radio Associatian 1o the Calit Associa-
fion of Hehab Facllities Investors Hall of Fame. Good show
ladies. Edilerion Radio Cluk T-Hunt report Mareh winners,
WEBYVPWABHXL) with 18,9 regufis. The Lee Detorast Radla
Club and the VESGOMM HACES groups have successully
Pemaoned tha Hemat City Cauncil to loak Into the antenna res-
rictions in efiect in Mobila Home Farks. An info lettar was
sant to Mobile Home Organizations pointing out the vital rolf
Amatedr Radio plays in 4 disaster. The South Orange Amateur
Fadic (SOARA) Assacialion will spansor FCG exams. Tast now
helmil Eivan by SOCATT the first Saturday of each Month.
SOAHA will now conduct exams on alternate months. SEG-
Jim, AEBN. Section aciivity, Hands Acrcss America, May 25,
at 1200 noan, This will raquire an Amateur Qperator each miie
from Biyth, CA. on [-10 ta Banning, CA. Down Highway 50
1o ths LA Co. ling. This is the big cne. Need &l the cparators
wa can get from ours and adjcining sections. For gelting in-
volvard, contact Jim, AEEN, PO Box 1452, Wrightwood, CA,
(619-249-5523). Fiekt Day will be June 28-29 (last waskend
of June), Si% Lg:\ now, sin imarastin% and anivyable svent.
STM. Ernis, WAGQCA, RTTY/V 145.1% net has been discon-
tinuad due to lack of Liason and NCS Stations, PSHR WEEO,
WABQCA, WESQRZ, KASHJK. March 1986 NET R
FREQ TIME SES QNI FFG N
SCN/M CW 3598 1830 3 284 256 WFBO
SCNiz Cw 3593 2015 29 189 80 WFED
SONIV FM 6645 200 31 431 327 WABLCA
RITYIV 146,12 0800 59 dgd 103 KASHIK
RN6/D 8SB 7275 Daily 0945 and 1500, Stations unable 1o use
or excess the CW or 2 meter NETS should use RN&/D. 75:
Jabn, KDZX(G, Assistant Tech coordinalors am neadad, there
is much work 1o ba done on this pragram. Beglnmn somg
software duvelopment for packat, satellite oshit predictions,
and propagation predictions. OOM: Breoks, K6GGS. Warking
on & systam to pass on new/bullsting of vital interast thru bulle
tin stalions, net manzgers and bulletin boards to reach the

amaleur commun AP, Tratfic; WEB0 441, KABH.IK 1%@]1
WSBB%%E‘IE% WABQCA 155, K6VGE 139, K8bD 80, NeG:
[ i

SAN DIEGO: SM, Arthur . Smith, WEINI=STM: NEGW,
SEC: WEINI PIO: KGELE, TC: NENF. 's not 0o Iate to plan
gﬁr vacation for the 1986 National Cenvention, Sep 57, in
Diego. Write to ARRL 1986 National Convention, P08
B2642, San Diego CA 92138 far info. or call (818)292-7918.
Banquet seating limited. Having a iachnica.l'e)mb em? Con-
1act one of the nllowxré% ATCs! WABCFM, KGRCM, K6DQ,
N6GZI, WBEHHV, KJEY, NBJZE, WES|LO. KBEM
W6RHV, Blus AlbBon Committee mariber KGALE thanks &l
those who responded with suggestions for the Committeq,
New ARES membars: WDEBKC, KBEODL, NEDUR. NeHII,
WASHTF, WASIHV, WEROM, WEQGD, KGsvQ, KaBYRA. Up-



ﬁrades: WABHYB, WBJBP to Extra; NGELP, KABAGQ to Ady;
BMVZ to Gen, Assxstin?a:he Red Cross with iire evacuation
communications n Vista wete Z}I&‘LY)& WIFQN, NBHKF,
GQ, WBEZIX, New call signs; KBGDNA 1o WQSV,
KBEXUM to NENEH. A challange

) clubs! Help bring young
ﬁeupla into Amateur Radio by adopting a high st:hool or junior
Igh school. Organize Amateur Radia club and/or licensin:

¢lass tor thern. CoumEch Net mat 30 timas, handle
104 msgs. Traffic: NGGW 4B.
SANTA BARBARA: SM, Byron Looney. KEFI—SBARC Emer-
Fan Van commissionad on March 28 complete with [etter
rom the White House, It's & beauty and will be on display at
the National Copvention in San Diggo; The lleod exercise in
Santa Barbara County almost hacarna a reatity with many les-
sons laarned. WKEK and his Ventura gang scheduled 1o put
on thair packet show at Estere Club in April, That hard-warking

G from 5YV, KFSOY, is now frout fishing in Argentina,
WEBMUS raports that 14.1 MHz NCDXG beacons being wiped
out by HF packet. Poinsettia Club will 2e assisting with the
‘Ventura City Baach Party on April 27 and Marathon on Ma
4ih, March earthquake clagses at CSTi assisted by N6LFJ,
WBBPLZ, WBZGI, W5GZ, KABPYE and KBBW.l Santa Bar:
hara antenna mozatorium is now history, Thanks 1o all who
assisted. Traffic: NBHYM 55, KEYD.

WEST GULF DIVISION

NORTHERN TEXAS: SM, Phil Clements, K5PC--Asst,
SMIAGC: NISY, STM: AES]. TG: WSLNL, SGL: WSUXP. BM:
WSQXK, RFEl: WBSJBP, PIO: K5HGL. The Migtand swapfest
ra{:onec[ ta be great this year, with fots of barqlains and guod
fellowship, plus a fantastic turn-cut. Sorry | codld not gat there
this year. Let's all put this on our calendars far St. Patrick's
weekand next year. The bali has started rolling for West Texas
10 become the 74th Section in our ARRL organization. | have
wohdered for a long tima wh\{‘some intarasied paries did not
bush for this ysars ago, it is hard for two Section Mgr's, who
liva hundreds ot miles trom EI Paso and the Panharidie ta do
justice to the mambership. Evan with three sections, each ane
will still be l[arger than mast states! | have always felt that the
Inarlership in a Section neaded to be closer to home, and the
Section budget will be balter spant by local leaders. | ¢on-
%ragulaia the mambers who are spearheading this Plan, 28
it will 1ake a lot of dedicatad workers to fill the sight leader-
$hip positions that will become available should the new Sec-
tion be created, | am sure W5KH joins me in pledging our
supﬁort far 2 smooth fransition when the time comes FSHR
for March: KBSUL AES| KASSFT, Traflic: WSTNT 350, NSBT
239, WIDYL 264, KB5LUIL 182, WB4HML 171, KDSRC 169,
KASSPT 165, AESI 162, KASAZK 68, NSTUI 62, NSHEN 30,
KASQYV 12, KEPC 1,
OKLAHOMA: Dave Cox, NBSN—Hamiest season is now in
tul swing. Just passed, Green Country Hamfest - ARFIL State
Conveniion, bigger and betier than ever In their new location,
Broken Arrow ARG and Tulsa ARG welcome the assistance
of the TRQ and the Musko&ea ARG this year. Next up, Ham-
Holiday 86 - ARRL Wast Gul? Division Convention, August
2.3 in Oklahoma Clty, CORA has made several changes to
ia;hat prg?'nses to bahune %t 1hef Ia{gest hiamfesis In 1h€| regian,
gny gthar groups have hamiests coming Lp soon, drop me
NESN) & nofe, N'Eﬁ:v APPOINTEE- EG " WHLSAX, Okdaoma
ounty. Fallowing is e listing of Baction net stats for March.

Net Managers refay report of your nets activity to the STM,
KVEX, and NBSN,

NET = FREQ TIMEDAYS GTG QNF SESS NM

QL 325 000ZiDy we nfa na NG5O
ONON - 067 3020 135 456 W5AS
OPEN 3900 1400Z/8n na g na WSZIN
QTWN 2500 ZMEEMS 365 378 28 WASOUY
QWA 3855 1430Z/Sn 23 H5 5 WEAS

STN 3650 2R0IMS 80 444 26 WODSIFE
TR 2888  0100ZTu na nla na

EATIN 77037  23302Tx 2 235 AN KDSKY
Traffic lgrea:ar than 25)" WBSSRX 296, KACXP 290, WEAS
201, Kv5X 92, NX5¢ 86, WSRB 74, WEREC 71, WASOUV 68,
NGSW 63, NBIKN 56, NX5E 52, WB50MK 50, NBSN 44,
WDSIFE 45, NR5L 85, KEGEN 32, WEVLW 20, WASOGE 27,
SOUTHERN TEXAS: SM, Art Rogs, WAKR—STM; KSQEW.
SEC: KASKRIL ASM: NSTC, ACC: KS5v. PIO: WASUZE, OOC:
WA2VJL, CBM: WSOVH. Bun City ARC, Ei Pass, gelting same
bulletin articles via packet; is initiating action to become af-
filiated with ARAL F reat mova); six new Novices emarged
from radio classes; WOGOW !a:gmg new tile on club housa
flaor. San Antonio ARC looking Tor scx_lri%ment donations fer
use by club station WSSO, PIA/ORS/, WASWCY raporis
Houston Echo Society provided communications for Pre-
Ol{mpic Equastrian Cross Cauntry Event near Bellvilla; those
he) qug: RASZBK, WABQXE, KASWYI, WD4PPG, KFEEM,
NEID0, KESGP, RASDBI, KESQK, NIsl, KDEXC, KASWYB,
P> WASUZB. Williamson County ARG had a %d VE test
session; Coordinator AGSC repotts 1 Extra, 1 anced, 4
Ganeral, 2 Technician and 2 Novica type licensees resuited,
ORS WOSGKH upgraced 16 Extra, will kesp same call, Great!
OBS WSKLY raporis 4 bulletins, 31 satellita bulletins, 5 proipa-
gation forecasts, 4 DX bullsting, 4 CRRL builstins given 158
readings on 9 nets. The Blue Ribbon Commities has ona
A?gie NETC) and one Longhom KBGM) assigned; good
things are surg to ha;ff)en! AND Mgr WSKLV reports 843
messagas passed in 31 sessions; DRNS reprasantad 100%,;
STX stations nelping ol WEBYLID, NX5V, KDSKG, WEKLY,
WHSEQU, WBSEPA, NSDFO, NSGRU, WECTZ. Rié Grande
Vallay Live Stock Show had help from Amateurs; Coardina-
tor KDSIU raparts 44 Amateurs hefped out during the fowr days
of the show, lest chiidren kept them busy more than anything
alse. DRNS qulg WBS5YDD ceports 781 massages %assed in
62 segsions; STX r?rasented 100% %{WSK vV, WBSEPA,
WBEFQL, W5CTZ, KD5GB, , KDSKC), WDs2Z, NSDEQ,
AJSK_W5TUK, WESYDD, Traffic: WEKLV 418, WBAYDD 412,
WECTZ 286, AJSK 210, K5GM 159, WBSEPA 113, WEBEFQU
A7, WDSGKH &1, WD Al 38, K5HZR 28, WASWCY
11, KC5T B, WABUZE b, (Fob.) KSGM 85, KSCVD 56, WEBGE
42, (Jan.) KSGM 125,

the
good
neighbor.

The American Red Cross

avertiuing ceatributsd tor 1he public good

WHERE

IN THE

WORLD?

32,400 Maidenhead

cators may be found in the atlias.

Dean LeMon, KRBV sure is! Dean
got active in Amateur Radio when he
was 16 years old and earned his Extra
Class license In less than four years!

“It's a fascinating hobby and a great
way to meet all kinds of new people
from all over the world.”

I Dean has cerebral palsy and got
started in Amateur Radio with help
from the Courage HANDI-HAM Sys-
tem. The HANDI-HAM System is an
international organization of able-
bodied and disabled hams who help
people with physical disabilities ex-

@

Now there is an atlas showing all
locator
squares in the waorld. First used in
Europe and now a popular pas- -
time among VHF/UHF operators
in North America, exchanging
“grid squares” is now becoming
popular on a worldwide basis on
our HF bands as well. The atlas
was designed and copyrighted by
Folke Rosvall, SM5AGM in 1984, It
containg maps, a computer pro-
gram for direction and distance
calculations and an index of coun-
tries showing where their grid lo-
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The 24-page ARRL World Grid
Locator Atlas is availabie for $4.00.
Please use the order form else-
where in this issue.

pand their world through Amateur
Radio. The System matches students
with one-to-one helpers, provides in-
struction material and support; and
Ioans radio equipment.

Isn't it time you got radicACTIVE

with the Courage HANDI-HAM

System?
Call or write the Courage
HANDI-HAM System
WHZSW at Courage Center,
3915 Golden Valley Road,
Golden Valley, Minnesota
55422, phone (612) 588-0811,
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_Tech Talk from ICOM

ICOM_

Let's Compare Handheld Transceivers

very model of handheid

2-meter transceiver adver-

tised today seems o feature
some special gimmick or attraction.
Some units boast easy use, some
highlight complex frills, some inciude
special squelch circuits, and some
flash their lights while beeping an
enthusiastic “buy me, buy me” from
dealers’ shelves. [COM urits are not
significantly different from competi-
tive units in many of those respects,
however, the classic [C-2AT and
deluxe 1C-02AT include one feature
which ICOM is especially proud
of...uncompromising quality.

Compare, for example, any com-
petitive handheld transceiver with
the popular IC-02AT. Notice [COM’s
professionally crafted case and
smooth balanced design. Nothing
flops, wiggles ar bends. The knobs
and speaker are dust and moisture
insulated to protect internal circuits;
a reassuring aspect when the unit is
operated during inclement weather.
The transceiver's molded metal back
also acts in a ground plane manner
for the antenna while effectively heat
sinking the transmitter. Monitor a
weak repeater or operate the
IC-02AT in a high intermod area and
notice the receiver's impressive per-
formance. Llisten to the IC-02AT's
transmitted audio on an auxiliary
receiver and note its ¢risp and clean
quality. ICOM brings you commer-
cial type performance at amateur
competitive prices.

Sure ICOM’s IC-02AT is loaded
with special attractions. There’s
three to five watts output depending
on the battery pack used {and .5

watt jow power output), i40.00 to
151.995MHz frequency coverage with
any frequency split directly pro-
grammable [it's MARS/CAP ready),
and a multi-function display with
S/power output indication plus
night light. There’s also three
scanning methods (manuai, pro-
grammable limits, or memory scan),
ten memory channels, five frequency
step rates, 32 subaudible tones buiit-
in, and much more.

The unit, however, can also be
used in a quite simple and basic
manner:. enter a frequency directly
by pressing its last four digits on the
keypad {example: 6.940/, or switch
to memory mode by pressing "B” on
the keypad. Any memory can then
be recalled by pressing its respective
number.  Likewise, full memory
scanning s  achieved anytime by
pressing “C.”

Like to monitor one frequency
or repeater while conversing on
another? Load the “monitored fre-
quency” into memory four, enter the
“conversing frequency” directly on
the keypad (dial), then press
“priority.”  The unit will operate
normaily on the “dial frequency”
while briefly checking memory four's
contents every five seconds.

Want to recall a favorite fre-
quency or repeater regardless of any
other transceiver operation? Merely
press the D" on the keypad, and
memory three’s stored frequency {in-
cluding subaudible tone and trans-
mitter offset} is immediately accessed.
Any of the previous functions can be
cancelled by pressing the pad’s “A”
(clear] button.

If some of the previous operation-
al procedures become confusing, you
<an merely use the convenient pocket
guide supplied with each 1C-02AT
for reference. The IC-02AT can thus
blend and grow with one’s needs,
calling special features into use
when and as needed. Meanwhile
you enjoy superb performance from
a transceiver including both high
tech RF and microprocessor
designs; not only a cosmetically
attractive unit with basic circuits.

The deluxe IC-02AT is com-
plemented by a full line of mating
accessories, most of which are also
compatible with the ciassic IC-2AT
transceiver. These supporting items
include six battery packs and
chargers of various ratings, battery
separation cables, DC converters
and cords, four styles of vinyl and
leather cases, plus an all-weather
operating bag, shoulder strap,
mobile hanging bracket, and a ten
watt mobile amplifier. ICOM'’s
especially exciting accessories in-
clude the popular speaker mic, and a
small headset that can be fitted with
PTT or VOX capability. The latter
feature is unsurpassed for such
hands-free operation as tower
climbing/antenna tuning, bicycling,
or beach walking. Any way or
anywhere you go, ICOM units will
keep you communicating in top style!

An integral part of professionai
quality is customer support and a re-
liable warranty program. [ICOM
stands proud in this area, and under-
stands that a nonfunctioning unit
isn't beneficial to [ICOM or to you.
That's why prompt attention is a
daily policy at ICOM.

ICOM

ICOM America, Ing, 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 125, Irving, TX 75063
All stated specifications are approximate and subject to change without notice or ebtigation. Al ICOM radies significantly exceed FCC regulations lmiting spurious emissions. TT485
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- UPGRADE EASILY!

WITH AMECO BOOKS & CODE COURSES

¢ CODE COURSES o

< | Courses contain high guality

- 1 60 min. cassettes made by
CBS, with 32 pg. book on code
learning. Randorm groups,
words, practice exams, QSO's, etc. Sr.
course has 2 casseties,

Novies (#100-T) ... 0B WPM .. $495

¢ FCC TEST MANUALS »

Each test manual containg the
latest FCC/VEC test questions
i PLUS the ARRL multiple choice
answers, PLUS & complete simplified dis-
cussion to each question written in Ameco's
proven, easy-to-understand style.
Novice {#27:01) ..........200 questons ... 53.50
200 questions ..., $4.95

5 X ) General {#12-01)

gg:?or;ﬁﬁ%a R SrvivEs N §§;§§ Advanced (#28-01) ......500 questions ..... 34.95

Extra [#104-T) ., ) . 5405 Exira (#1701 cernronans 400 ruestions ... $4.95

General 050 (#106-0T) ... 12-15 WPM $4.95

: ) Radio Amateur Theory Course. Complete

Extra G50 (#1060 .. 19-22 WPM ... $4.85 easy-to-understand theory[courss. Thés "bib[e‘; O%f

ham radia theory has 15 lessons and over
CODE PRACTICE FCC-type questions. No experience required.

OSCILLATOR/MONITOR Staris with basic electricity and ends with trang-

mitters and receivers. Excellent background for

i H
Uses a 3 speaker with | LSS &nc i pages. Cat #102-01...36.95

" volume & fone controls.

Has advanced IC circuit with attractive
2-color panel, Easily converts to a CW
monitor. Kit or wired. Model QCM-2 Kit-
$16.95, Wired-$21.95.

At your dealer or add $1.50 5 & H ma:
AMECO PUBLISHING CORP.
220 EAST JERICHO TPKE. MINEOLA, N.Y. 11501
(518) T41-5030

v Power rating 2 Kw, P.E.P, or over on B0, 40, 15
LRL-66 ANTENNA o8 LoNG. 80 THRU foM 0On 20 andgi.o 1 Kw. P.E.2. Transmitter input

-~
: H.rum_uu)
Cl. \\\\)\\\ - n e = = :
¢ 5 5
[
2
price OPERATESON 5 BANDS AUTOMATICALLY/READY TQUSE —NOTAKIT
59500 1. Loading coils for 80 & 40M doubiet oparation 5. Cenfer insulator with female coax
In Cont. 2. Aﬁ{l).lstahle ends to set 80 meter resonance cannector fo take PL-259 plug
USA PPL. 3, 4, Decoupling stubs for 20 & 10 meters 6. Fittings on insulators to tie on rope

LATTIN RADIO LABORATORIES * Box44

Owenshoro, Kenfucky 42302

{ntroducing the MICRO REPEATER CONTROLLER APT-2A, 8
newconceptin LOW COST, EASY TG INTERFAGE, micracom-
puter repeater contral. Replace old logic boards with a state of
1he art microgemputer that adds NEW FEATUARES, HIGH RELL.
ABILITY, LOW POWER, SMALL S12F_ and FULL DOCUMEN-
TATION to yaur system, Direct mterface {drop in) with mast
repeaters, Delailed interface intermation Ingluded. Criginal
MICAO REPEATER CONTROL articie faatured in (18T Qe
1983,

TWO CW 1D MESSAGES
“TIME OUT TIMER
"PRE-TIMEQLIT "HIGH CURRENT PTT
WARNING MSG. INTERFACE

"POST TIMEOUT CW MSG. *SINE WAVE TONE GENERATOR
*COURTESY BEEP ‘LOWPOWERS-15 VDG @ztima
TAUXILIARY INPUTS RITE 36" w3 s

“alL CONNECTORS INCLUDED
FPT-2A KITONLY . . .$120  pius $3 0% shipping

PROCESSOR CONCEPTS
: P.0. BOX 32906 -
MINNEAPOLIS, MN 55432-0908
612:780-04727 PM - 10 PMWEEKDAYS =~

“RECONFIGLIRABLE-
COR INPUT

CALL QR WRITE FOR FREE CATALO® ANDSPECIFICATIONS

* WORLD FAMOUS
GRS
GTEVERS

Write for Brochures
8044/80448 still $16.70 ppd
o

P,

(plus $1.75 shipping)

CURTIS ELECTRO DEVICES, INC.
{415) 964-3846

_ qu 4040, VMnun_lam View LA 94040




AETY 75734

o5, $71HTIBS




-'?Grand prfze
=fori in- store rawing

,,607_?Buford nghway
__AtlantaizGA 30340

(404) 263’0700
"“(’80'0)"85416046

Crystal Filters, 8 & 10
Pole for Kenwood,
ICOM, and YAESU

NEW 8-POLE CRYSTAL FILTERS FOR KEN-
WOOD T5-4408
NEW TS5-440S S3B 2.1 kHz matched filter set:
consists of one each 455kHz and one 8. 8MHz 8
pole crystal filters - $150,00.
T5-4405/430 2 Crystal Filter Package consists of 2.1 or 1.8 kHz S&B 400 Hz or 250 Hz CW
filtars - $110.00; Individual crystal filters - $60.00 each.
TS5-840/930 CW 400 Hz 8-Pole matched set, mounted on printed circuit boards - $150.00.
T&-240/930 SSB - 2.1 kHz §-pole matched set. - $150.00.
930/840 8SB - Electronic Switch Kit - Transmit through originai {itiers - $30.00
T8-430 - 8B 2.1 kHz Cascade Kit - $75.00.
NEW FOR ICOM RADIOS
IR455H1.2X SSB 2.4 kHz EXACT replacement for FL-44A 1G-730/740/T45/R70 etc. ~ $99.00
IR455H400X CW 400 Hz EXACT replacement for FL-52A 1G-751(A)/745/T40 etc. - $85.00.
For ICOM 271/471/720A:

8-Pole SSB 2.1 kHz crystal filter wire in - $75.00. 10-Pole S88 2.1 kHz crystal filter wire in
-$110.00. 8-Pole CW 400 Hz crystal filter wire in - $85.00. ICOM SSB 2.1 kHz wire-in Replaces
FL.-30-5$60.00. ICOM CW 400 Hz Wire-tn Replaces FL-32 - $60.00. ICOM CW 400 Hz Wire-in
Replaces FL-45 -§60.00,
We can insiall any of our crystal fillers In your radio at our new headquarters in THREE
working days. IRl MONTHLY KENWQOD, IGOM AND YAESUNEWSLETTER AVAILABLE,
ALSO5-YEARS OF BACK ISSUES. SEND $.A.S.E. for FREE brochure. internationai Radlo,
Inc., 747 5.W. South Macedo Blvd., Port St. Lucie, FL 33452 Telephone 305-879-8868,
Master/Visa orders accepted. When ordermg please specify radio and crystal filer ordered, Flease add
$5.00 shipping and handling USA, $10.00 Air Mail, COD atld $1.90, $13.00 overseas. FL resident add 5%
sales tax, INTERNATIONAL RADIO INC.

747 8W SOUTH MACEDQ BLD., PORT ST. LUCIE, FL 33452 (305) 879-6868

E@@E& 7/ TIE TACE

Yull s1ze color replica of She
1964 amateur radic stamp: rios
enamel, 24k gold plate pn brass
intra. $5.95 + 105 ship/handle

" AMATEUR RADIO MAIL LISTS )
Salf-stick 1x3 labels
*ne NEWLY LICENSED HAMS #+%
ok AL NEW UPGRADES ¥+
**% JPDATED EACH WEEK #*#**
Totel List = 462,728 (£IP sorted)
Price is 2.5 cents each (4-up Cheshire)

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

i ABATEUR
N o

Degert f]estq%atwns

CHELKD  BALY LiEk

ADJUSTABLE TO 45" WAIST
Extra $10,00 Large to 55°

ONV Tool Pouch 15 95 95
VISR MfC CHECK $74

UPI Comm. Systems Inc.
Box 886 » Saddle Brook, N.J. 07662
?01-368-3655 * Telex: 844-106 - (UPICOM)

WIREMAN
1-800-433-W[RE

EOR ALL AMATEUR WIRE & CABLE
Belden & Equivalent
(803) 895-4195 {So. Caro. & Ragchew)

CERTIFIED COMMUNICATIONS
ROUTE 2 -

jf-‘m{ Maqs Rt 9 Box B5-H, SHanta Fe, NM BYH05

o e s e 2 | 703:894-5777 y,

OWORITY CW RTTY OW RTTY CW RTTY Ow

APPLE 11 USERS

TRAMNSMITRECEIVE SOFTWARE FOR THE APPLE I
NO OTHER HARDWARE REQLIRED

71
Cd29.95

COOF MACHINE
RITY MACHINE

e

13462 HAMMON% AVE — SARKTOGA, CA 95070

PITTMAN RD., LANDRUM, SC 25356 |




COM IC-28H

THE ONE FOR THE ROAD

» Compact Size

» Simple to Operate

» Large LCD Readout
® 25 or 45 Watts

» Packet Compatible

8 21 Memory Channels

The IC-28H has ail the features
rou need for carefree 2-meter mobile
aperation. The only thing it doesn't
have is a big price.

45 Watts. The |C-28H provides a
ull 45 watts of powerful output. The
IC-28A 25-waft version is also avail-
able. Both units have a selectable
ow power,

Large LCD readout. A wide-view
.CD readout can be easily read even
n bright sunlight. An automatic dim-
mer circuit reduces the brightness for
svening operation,

Wideband Coverage. The (C-28H
performs from 138-174MHz (specifica-
tions guaranteed from 144.00-148MHz)
and includes weather channels. Ideal
for MARS and CAP operation,

Compact Size. The IC-28H meas-
ures only 2 inches high by 5% inches
wide by 7V inches deep (IC-28A is 5

The IC-27H 45 watt and IC-27A
25 watt ultra compact 2-meter
maobiles continue to be available.

inches deepl. Great for mobile instal-
lations where space is limited.

21 Memory Channels. Store 21t
frequencies into memory, or lock out
certain memary channels. All memories
are backed up with a lithium battery.

Scanning. Scan the entire band
or the memory channels from the pro-
vided HM-12 mic,

Easy to Operate. with only 11
front panel controls, the 1C-28H is
simple to operate.

Availabje Options. [C-HM14
DTMF mic, PS-45 13.8V 8A power sup-
ply, UT-29 tone squelch unit, SP-10
external speaker, IC-HM 16 speaker mic
and HS-15/HS-155B flexible boom
mic and PTT switchbox.

IGOM America, Inc., 2380-116th Ave NE, Bellevus, WA 98004 / 3150 Premier Drive, Suite 126, lrvirng,‘TX"T:"‘SOGa

Al staled specifications are approximate and subject to change without notice or obligation. All 1GOM radios significantly excerd F GG tegjuiations imihing spunous amissions. 28H48€"\,._




FM-240 2 Meters
FM-740 70 cm

* Superlor features, simpler fo use for 2 meters, MARS, CAP
= Compact size for better fit in today’s automobile

= 16 fully programmable memory channels, ptus priority call channel, plus
2 VFOs for today’s user

* Subaudible encode and decode standard for today’s
2 meter bands

» Subaudible lrequency programmed by freq, no chart needed
h synthe pRtien o i

-~ 10 de.,C- to 60 deg. C.
40H x 140W x 170D mm (B
1.DKg {El'od,y ohly)

Low= tWi ~ - (FM. 740 High
‘Variable reactance frequency modulazlon
Tx8KkHz o
More than 604B down from artier
1 Programmabie = Tic T
1 factony)

Programmabie 74- 250 3 [34 EIAtone-s} Encode ant

1506 CAPITAL AVENUE, PLANO, TEXAS 75074 PHONE- 214-423-0024 Gl FAX - 214-423-008
NATIONAL DISTRIBUTION FOR SANTEC - KDK - KENPRO - THL - WELZ PRODUCTS



Ju f all
| Cts, but also, figures about all th
countries included! You'll wonder how you ever got
along without the Britannica Atlas! R
A Decade in the Making! It took ten years of research to
create this outstanding atlas, but it was worth it; the
Britannica Atlas is a truly international world atlas.

Big 11" % 15" format, in fuxurious
brown binding with the look

of fine leather A handsome
addition to any ham shack

or library.

568 pages in all, with 320 pages
of full-color maps with unique
cartographic design fora
lurninous 3-dimensional effect!

International S'-language
glossary of terms and symbols,

© SAVE$15.00
when you order now!

By special arrangement with
Encyclopaedia Britannica, ARRL
Members save a full $15.00 off the

CALL

&
wh
i
&
o
it
&

- usu1g mapinakers from 14 different countries.
€= A Masterpiece of Accuracy! The Britannica Atlas is the
. first ever to show all the world's countries in the exact

- 160,000 item, 232-page index
pinpoirts needed information
including population
and geo-coatdinates.

atl e country where they're
ublished, the Britannica Atlas covers the world equally, -

size relationship to each other; rather than enlarging or

reducing individual maps to fit the page size! So you'll

see at a glance which countries really are farge or small!
Bl detailed maps of the

world's major cities
and urban centers,

36-page World Scene—a
unique, fully-illustrated
section featuring world-wide
facts and figures.

Statistical tables show land area,

population, palitical status, and other

details of each country,

L W

TOLL-FREE 1-800-558-1204 N 1LLINOIS 1-800-231-7693

or mail coupon to BRITCOM, 2200 S. Main St., Lombard, I 60148

E:l YES please send me The Britannica
Aflas at $15.00 off the regular cost

of $79.50. .. [ pay just $64.50 twith shipping,

handling. and applicable taxes the total

cost is $71.50) lunderstand that if I'm not

L] Check enclosed for $71.50 which includes shig;)ing &
handling, and all applicable taxes, made payable to
Encyclopaedia Britannica.

CiCharge ittomy [ VISA [ MasterCard

regular $79.50 price of this magnificent completely satistied, | may refum it within ~ Account # bxp. Date
Britannica Atlas. And you can examine e Ararmica’s expense for a LTI “ [ L I l LIJ/
it FREE for 15 days so there’ no risk. . . .
Mail to me at this address: Signature
To order, call the toll-free humber or
return the coupon promptly. Your NAME
Atlas will be shipped promptly, within ADDRESS
CITY. STAlE patd

23 weeks at the most. C)rder now;

2866



NEW EDITION!

136 CHANGES ¢ A BIG 30"x40"
DETAILED CARIBBEAN INSERT

The ARRL Amateur Radio Map of the World has just been updated from the 1980
version by the League and Rand McNally. The colors are brighter and bolder, and
we have added an eniarged and detailed insert of the Caribbean. The country
index lists countries alphabetically by prefix and shows 1TU and CQ Zones as wel!
as continent. On the map itself you will find ITU Regions, time zones and great
circle bearings centered on the United States as well as prefixes and call districts.
This new edition will brighten any ham shack wali! Price is $8.00.

The American Radio Relay League, Inc.

225 Main Street
Newington, CT 06111 USA

124 0OST»
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Doug DeMaw’s
QRP Notebook!

Doug DéMaw, W1FB, has been
writing articles about QRP oper-
ating and equipment construction
for many years. In this new ARRL
publication, Doug presents con-
struction projects for the QRP
operator, from a simple ons-watt
crystal-controlled transmitter to
more complex tiransceiver
designs. Rather than simply
presenting a collection of com-
pleted units, Doug guides you
through the project “buiiding-
block™ style. This way, you gain
an understanding of how the cir-
cuits operate and learn how the
building blocks might be put
together in other configurations.

Experimentation and low-power
operating go hand in hand. Con-
struction of a complete modern
transceiver is a major under-
taking, but some of the circuits in
this book can be put together in an
evening or a weekend from a few
dollars’ worth of parts. Once built,
the equipment can be tested and
improved as your understanding
and skill grow. Many of the
simpler circuits can be used later
as parts of the more complex
projects.

The QRP Notebook is now
available. 112 pages, #0348,
copyright 1888, $5.00, plus $2.50
postage and handling ($3.50 for
UPs).

THE AMERICAN RADIO RELAY LEAGUE, INC.

225 MAIN STREET
MEWINGTON, CT 06111

drima 1008
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Regular SALE

HF E urpment
IC- 735 HF franscewer/SW rcvr/mic  889.00 769"
P§-55 External power supply....... _169.00 149%

AT-150 Automatic antenna tuner. 399 00 35985
Fi-32 500 Hz CW filter............. 59 50
£X-243 Electronic keyer umt ....... 50.00
UT-30 Tone enceder .vvvenvaivine. TBA
IC-745 S-band xevr w/.1-30 MHz reve 999.00 799%
PS-35 Internal power supply ....... 159 00 149%
EX-241 Marker unit..covveeeennnn 20.00
EX-242 FMunit.......... rrenvaan 39.[1[]
EX-243 Flectromic keyer unit ~..... 50.00
FL-45 500 Hz CW filter (1st1F) ..... 5950
FL-54 270 Hz CW hiter {Ist iF)..... 47 50

FL-524 500 Hz CW filter (2nd 1F) 9650 8%

FL-53A 250 Hz CW filter (2nd ) 9650 B89*
FL-04A 5B fiter (2nd IF}.......... 159,00 144%
SM-6 Desk microphong.............-- 40.00
HM-12 Extra hand microphone.. ... 3?,38

MB-12 Mobile mount

1C-751 O-band xevr/ 1-30 MHz reyr 139900 599

PS-35 internal power supply ....... 160,00 149
FL-32 900 Hz OW tilter {Ist(F) ..., 59.50
FL-63 250 Hz CW filter {Ist IF) ... 48,50

FL-52A 500 Hz CW filter {2nd IF)... 96,50 8%
FL-53A 250 Hz CW filter (2nd IF] 9650 B9
Fi-33 AMfilter . ......oovoiiianens 3150

FL-70 2.8 kHz wide 538 tilter ...... 46.50
H¥-12 Extra hand microphane..... 39.50
SM-6 Dask microphons. .. oo 4000

RC-10 External frequency contraller  35.00
MB-18 Mobile mount.......svevene- 21.9%

1C-720A 9-band xcvr @ (CLOSEOUT)» 1349.00 589%
PS-15 204 external power supply 149,01) 134%
FL-32 500 Hz CW filter.. 50,50

FL-34 5.2 kHz AM fikter .. .. 4950
BC-10A Memory hack-up ........... 3.50
SM-5 8-pin electret desk mic ....... 40.00
MB-5 Mobile mount.............co. 2189

Other Accessories: Regular SALE

PS-15 204 external power supply ..... 149.00 134%
CF-1 Cooling fan for PS-15..,...... 45,00
EX-144 Adaptor for GF-1/PS-15 .. 6.50

P$-30 Systerms o/ w/cord, &-pin plug 259,95 234%
OPC Qpt. cord, specify 2 Zoré-pin 1000

SP-3 External speaker .....cocveseas, 54.50

SP-7 Small external speaker ... ... 45.00

CR-64 High stah. ref. xtai (745/751] 56.00

PP-1 Speaker/patch (specify radin)... 139.00 129%

SM-8 Desk mic - two cables, Scan...,. 69.95

SM-10 Campressoc/graph EQ, 8 pinic  119.00 1099

AT-100 100W 8-band auto. antenna tuner 399.00 359%

AT-500 500W 9-band auto, antennatuner 49%.00 449%

Order Toll Free: 1-800-558-0411

ICOM

Check the Prices at AES"!

Other Accessories cunt, Regular SALE
AH-2 8-band tumer w/mount & whip 549.00 489

AH-24 Antenna tuner system, only.... 429.00 389%
GC-4 Warld clock e (CLOSEOUT) @ 89, % 65%
GC-5 World 2lock ..oovviniivnriiiins 799

HF linear amplifier Heg uiar SALE
iC-2KL 16D-15m schid state amp w/ps 1795 D0 1389

6-meter VHF Portable Regular SALE

IG-505 3/10W 6m SSB/CW portable 469.00 419*
BP-10 internal Micad battery pack 7550
BP-15 AC charger.........ccoeee 12,50

EX-248 FY ENIE .o ororrrvires 1950
10-10 Leathiercase ....oovvivivnns 3495
VHF/UAF base multi-modes Regular SALE

IC-551D BOW 6-meter SSB/GW ....... 735.00 649%
EX-106 FMoption.......oveierein 125.00 112%
BC-10A Memory back-tup......vess 4.50

1C-2714 25W 2m FM/SSB/CW ....... 735.00 649%
AG-20 Internat preampiifier ........ 56.95

16-271H 100W 2m FM/SSB/CW...... 944.00 789%
AG-25 Mast mounted preampiifier  34.95

IC-471A 25W 430-450 SSB/OW/EM xcvr 839,00 729%%
AG-1 Mast mounted preamplifier 89.00

IC-471H 75W 430-250 SSB/CW/FM 1149.00 989%
AG-35 Mast mounted preampliter  24.95

Accessories common ta 27TA/H and 471A/H
PS-25 Internal power supply for $A)... 9500 89%
PS-35 Internal power supply for (H]... 169.00 149%
PS-15 External pawer supply ......... 14900 134%
SM-6 Desk micropheng ..vveesern.... 4000
EX-310 Voice synthesizer ....ovvennnns 4135

15-32 CommSpec encode/decoder....  59.95
UT-15 Encoder/decoder interface... 12,50
UT-158 UT-158 w/TS-32 installed,.... 79.95

VHE/UHF mobile multi-modes  Regular SALE
1C-290H 25W 2m SSB/FM, TTP mic... 549.00 479%
IC-430A 10W 430-440 SSB/EM/CW  649.00 569%

VHE/UHF/T.2 GHz M Regular SALE
1C-278 Compact 25W 2m EMw/TTP mic 389,00 349%
[C-27H Compact45W 2m FMw/TTPmic 429.00 379%
1C-37A Compact 25W 220 FM, TTP mic  449.00 349
IC-47R Compact 25W 440 FM, TP mic 489,00 429%
PS-45 Compact 8A power supply . 11295 99%
T-16/EX-388 Voice svntheszzer.tlm 31.00
$P-10 Siim-line external speaker,.. 3195
IC-32008 25W 2m/440 FM w/TTP.... . 569.00 499%
UT-23 Voice synthesizer............ 31.00
AH-32 2m/440 Dual Band antenna ?" 95
Larsen PO-K Roof mount...........
Larsen PO-TLM Trunk-lip mount 20 18
Larsen PO-MM Magnetic mount 1963

1C-1271A 10W 1.2 GHz $SB/CW Base 1049.00 929%
PS-25 Internal power supply ... 99.00 89%
£X-310 Voice synthesizer........... 1125
TY-1200 ATV intertacs unt......... 115,00 106%
UT-158 CTCSS eacoder/decoder ... 79.95

Ic-120 1W 1.2 GHz FM Mobile........ 499.00 449%
ML-12 1.2 GHz 10W amplifier ...... 339.00 299%

Repeaters Regular SALE

RP-3010 440 MHz, 10W FM, xtai cont. 1049.00 949

RP-1210 1.2 GHz, LOW FM, $9ch, synth 1259.00 1129
Cabingt for RP-1210 or 3010........ 269.00

i Hand-held Transceivers

b Deluxe models Regular SALE
IC-G2AT for 2m ....... 369.00 239%
1£-04AT for 440 MHz 3499.00 339%

t Standard models Regular SALE
- 1G-2A for 2m.ueeiie 23900 189%
IC-2AT with TIP,...... 269.50 209%

[C-3AT 220 MHz, TTP 299.95 249"
IC-4AT 440 MHz, TTP 20995 249*

Accessorfes for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 #0mah/8.4V Nicad Pak - use BC- 35... 6250
BC-35 Drop in desk charger for all hateries 74.95
BC-60 6-position gang charges, &il batls SALE 349,95
BC-16U Wal charger for BPT/BPS.......cocu.. 18.95
LC-11 Vinyl case ....vuvmrcrerrecnisiines .. 1849
LC-14 Yyl case for Dix using BP-7/8 18.49
LC-02AT Leather case for Dix models w/BP-7/8 39.95
Arcessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.,.. 4250
BP-3 Eutra Std. 250 mah/8.4V Nicad Pak ... 3125

R
VISA

BP-4 Alkaline batfery case....ovveumrninicinsn, 13.75
BP-5 475mah/10.8Y Nicad Pak - use BC35 4%.50
CA-5 5/8-wave telescoping 2m antenna ,..... 18.95
FA-2 Extra 2m ilexible antenna .. 10.00
CP-1 Cig, Lghter piug/cord for gP3orDix.... (075
GP-10 Battery separation cable w/elp........ 19.99
DC-1 DG operation pak for standard models 18.73
EX-390 Bottam slide €20 .vvvrvrveereciininiiine 4,85
MB-16D Mohile mig bit far all Hls........osis . 2?1,99
LC-2AT Leather case for standard models..... 3995
RB-1 Vinvi waterproof radio bag........c.ceus 3 30.0D
HH-58 Handheld shoulder strap.,...orerrase. 14.95
HM-9 Speaker micTophong........iivviniens 39,00
HS10 Boem micraphonesheadset ... ...oveie. 1950

HS-105A Vox unit for H3-10 & Deluxe only 1950

HS-1058 PTT unit for HS-10., . 19.50
ML-1 2m 2.3w in/ 10w out arnphher ..... "SALE 89.95
$5-32M Commspec 32-tone encoder .......... 2995
Receivers Regular SALE

R-71A 100 kHz-30 MHz, 117V AC..... $849.00 685°¢
RC-11 Intrared remote controller... 55.95 49%
FL-32 500 Hz CW tilter.. vovveuense. 5850

FL-63 250 Hz OW filter {1st1F) ..... 48.50
FL-44A S5B filter (2nd iF).. ennenns 159,00 144%
EX-257 FMunitoeass s i 800

EX-310 Voice synthesizer........... 41,25
(CR-64 High stability ostillater xtal  56.00
SP-3 External speaker.......ovrmme. D4.50
CK-70 (EX-299) 12V OC option..... in a5
MB-12 Mobile mount. . 2199
R-7000 25 MHz-2 gtz scannmg revr 969,00 8491
RC-12 Infrared remate controller .. 1BA
Voice synthesizer ... ...oveveennees . TB
#9.95  (6)

AH-7000 Radiating antenna

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3
Milwaukee WATS line; 1-800-558-0411 answered
svenings until 8:00 pm Monday thre Thursday,

Please use WATS lines for Ordering
use Regular fines for other Info and Service dept.

All Prices in this list are subject to change without notice.

in Wisconsin foutside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 e Phone (414) 442-4200

AES* BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 85106 GHICAGD, IMinois £0630

WICKLIFFE, Dhio 43092
28940 Euclid Avenue
Phone (216) 585-7388
(hio WATS 1-800-362-0290

621 Commonwealth Ave,
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

1898 Drew Street
Phone (813} 461-4267
No [n-State WATS

1072 K. Rancho Drive
Phone {702) 647-3114
No In-State WATS

Associate Store

ERICKSON CUMMUN[CATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Ouside 1 800-321-3594 Fhsie1-800-327-1917 No Nationwide WATS Qutside 1 _800-634-6227 iteice 1-800-621-5802
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= Reliable, all solid staie design. Optional acces ories:
. ‘ ¢ Solid state design permits input power & PS-430 compact AG power supply
Digital DX-terity—that outstanding of 250 watts PEP on $S8, 200 watts DG @ 5P-430 external speaker » MB-430

attribute built into every Kenwood on CW, 120 watts on FM foptional), or mabile mounting bracket e AT—K’;Q B

TS-4308S lets you QSY from band to A0 watts on AM, Final amplifier protec-  compact antenna tuner covers _'fso-w

band, frequency to frequency and fian circuits and a cooling m:e_t_e_rs_. incl. WARC bands

mode to mode with the speed and fan are built-in, & AT-7450 agtamatic

ease that will help you earn that ® E‘Gmorv channgls. | ?sz?ga tu?e; w\érr\?\/ ARG
i iti = memory channels -10 meters, incl, b

dominant DX position from the d y bands o TL-G23A 2 kWY PER

shack or from the mobile! store fraquency, mode

o ’ ; and band data. Channel 8
may be programmed for
split-frequency operation.
A front panel switch
allows each memaory
channel to operale as an
independent VFO or as a
fixed freguency. A lithium batiery backs

2 lingar amplifier € FM-430
FM unit e YKk-88C

{500 Hz) or YK-88CN
{270 Hz) CW filters
e YK-883N (1.8 kHz2)
nanow SSB filter » YK-884A
8 kHz) AM filter  MT-423
JPIDOWN hand mic. & MC-60A/

up stored information, 80¢85 deluxe desk mics. e SW-2000/
= Programmable, multi-function scan.  200A SWR/power meters @ SW-100A
@ Speech processor built-in. SWR/poweri volt meier  PC-1A chone
RS . » Dual digital VFOs. patch & HS-4, HS-5, HS-6, HS-7
» Covers all Amateur bands e VOX circuit, pius semi - headphones
e

160 through 10 meters, as well as the break-in wiith sidetone.
new 30, 17, and 12 meter WARC bands,
High dynamic range, general coverage
receiver tunes from 150 kHz to 20 MHz,
Easly modified for HF MARS operation.
= Superh interference recuction

Eliminate GRM with the IF shift and
tuneable notch filker. A noise blanker

suprésses ignition neise. Squelch, RF ' ' %

aftenuator, and RIT are also provided, KE NW : : D

Optionai IF filters may be added for TRIO-KENWOOD COMMUNICATIONS
aptimurm interference reduction. 111 West Walnut Stregt

- . Compton, Calitornia SQ220

l'fr',lmplete AREWICE ERtRIS are avadnhfe fnor ,,’IH Ir_:o‘hénwond transeeivel s INg mest accesiornas
Epeemealinns ano prces dre subiect o change without notce or abligation
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SPRING SPECIALS

POWERFUL PACKET.

New rlgs and old favorites, plus the best essential accessories for the amateur.

36821 FANNIN BTC
HOUSTON, Tx 77004-3913
CALL FOR ORDERS =~
171352073007 OR .
1-713-520-05950 T
Al 1TEMS ARF GUAHANTEED OR SALES PRICE
REFLINDED

EQUIPMENT
Kenwood | Caltfor prices anall Kenwood
Kunwood T594U8, wntet:lerqdphqht Ll
Kenwond TS q4ﬁ . . for trade
.. 849.00
< 489 95
Santec STZ0T Handi Talkie . .. . 289,00
leom (G735 L.789.00
len-Tec 251G (Fasy ()‘S(“AFH ..489 00

ACCESSORIES

BAW VIFWSTAR ANTENNA TUNER..

Hell HC3MCAHCS e

Hel BM10 Boom Mike hea Yo

C5i Private Patch il ..., —

FLUKE 77 auto-ranging qu tal mufhmeter

Bird 43 Watimeter .. ...,

Bud Elerments ...

Dalwa CNEEUB 20~2(30 ZUOOW
Stabvlex 2088, 2% ainp 12vDC, 16 arnp mni

avervaliage protected .

Alinco ELH 230D- Exgellent hu\,-

Nye MBS-A (for the big boys!).....

Shure 444D .. ..

Wahl 7470 ‘-?clderlnq Station .

Kenwood IF 10A, B, C. . . .

Kenwood IF 222071 eyl lranqlator ...... e 4900

Miller C5141 { ow pass iter e i 350

liNEW]‘

ALPHA DELTA 4

HEAVY DUTY COAX SWITCH
«ith ground pas. & lightning pmrecnun . . 500
Culling KWMZ2/S line «lals . ... 10K each

~in br‘c;r‘k, Cal
108 85

FR1A. List 1489 00 ... .. four Cost 1289.00
KEYS
Bencher & Vibroplex. ... |oas 10%

Bancher 18 now improyed Screws & f-prmqs all stanless
stael and extra hand pobshing.

Trade in your oid hand key on new \.f\broplex:E!endiPr&OU
Nye £3K-001 KEVE . s . 5800

TUBES
Caliing & Drake Replacemennubes TP shock
GF B146R ... . . ;
Eimac 3-500% ., R L
GE Industia! Tebes . .. oo
GE12BY?A. ... .. SR
GEGJSBC. oo i v
Celron 8728 ... ... ... ..
T3F B98O s

CALRAD 85-287 SWR, Relative Pawer Meter , ... 32.95
3= 160MHz, KW +

BOOKS

We stock SAMS, TAB, ARRL, RSGRB, Ameso Rado
Pubs . Call
Some of rhe he-st buvs dI’E' lhe RSL:B bouks

ANTENNAS
lsopole.....

Z15W8 New 15 Ei, 2M beam .
AOP-1, Complete Osear Antenna ... . .
f%unpmmHEEv 80-1averheal... e
HFY, 80 & 40 venrical. ... ...
HF48..

Hustler (:? 144
Hustier 88TV e
Harmd Rotator, FEK LD45 e
KLM HF World Class Senes Anlennaq

Alpha Delta Twin Sloper ...

Goax Seal... . N 2 uoirolt

Baw [‘leoles [F TR o Less 109

Hy-Lzain THYDXS e e e ..A89.00

Explorar 14 . e 234900

Discoversr e-!emem 4UM A€9.00
Zelement 40M . 369.00
3 loment anly....... 24500

G 452 Great Tribander Rotor . ... .. 16900
Va5 (Pmeten ... [T BB 00
HGHISE 521 crankup OWEr e 1199 00
brepad iresght when you order olhnr Hv <.za|n tems with
tower

KLMKT-34A.., 33800
40M-2 . I _. 298060
OTHER ANTENNAS

L zsen Ruiduck. .. ....ITIJO
l arsen 440 HW 1 2 w-we Kuiduck. - a 0o

Avant AP151.3G on Glass Antenna. .. ...
Antecs 2M, 58, Mag. Mount. Comp ... . el B
Avantt APR450-5G onglass ... .
Orion 2M 1/2 waye handy Anterna ...
Van Gordon SLA-1 160-80-40 bloper
Valor AB-& Mobie, .
Staner BA100 D Active Ri Anterna

SURPLUS

24 Pin Soidertait dip sockets ... e EBfeach
150MFLZ400V DG Loo1es
1 5 Amp/400V ull wave brldqe rectiier . 95

2. 5AM000PIV Epuxy dicde
U[)15f1UKV or QO1/20KY
aN201.. . L
4 fnch ferrite red... .
3850F 6aY e [FT
Sanye AMAAA Nicads witabs ... .
2,4.5,6.8 pin mic plugs...,

1!8 144, watt carbon ramstors

. Z9each or 19 00/100
. 195 each

T b8 each
Meters 0-3000 VOC 2t ¥ Squareo 1 Amp be. 9.959

Drake—Colins mike plug.

Miniature fogales, SA/125 140 each
Close out on ngs & accassories AII 1h9 hme e fSall
We may have what vou're locking tor.

BELDEN

uc|1 3low loss, solid center, foilbrad shield ., .31

8067 RG213
#0000 14 Ga alranded oopper ant wire

8448 & caonductar rotor cable. ..
9405 Heavy duty 2 16 GAR-18Ga
2253 HGOX. . .
FR6Y9 RG-HZAI.
8403 Mic C,able 3 conuctr & ahn:
1002 teet 8214 w/ends installed
#8689 7187 linned copper brawg |,
international Wire HG214. norn- -l good cable. . Torit
Internatianal Wire S086 exact replacement for Bplden
9913 . IR 1> o7 | 8
Inlernannnal Tb (:a sirandpd anlvnna wire . ...Bofft

AMPHENOIL.

B31SP-PL259 Silverplate.....

L3176 reducer RGEX. .

231, Double Female UHF.

B2-61 NMaje .. e e
8297 N Female Hulkhead .

82-63 Inline Fernale N ...

52-98 N elbow ..
31-212 BNG-RGS3,

31-2 BNC-RG5B. . o
34025 N Male, AGSS ..
14125 N Female-UHF male .
3128 BNC Female-PCR53 . .

TOWER ACCESSORIES
1147 £ H 8 Guy cable, Rohn US, 1000R..
316" £ H.§ aable, Rohn US, 10004 ..
1id" Gy Cable, 5100 #7 <7 urrand import
16" Gy Cable, 3700 87 < 7 strand, 1mport
53 x 6 E&J Tumbuckle. ..
316" Wire Hope Clips ...
14* wire clips. ...

t#4 Thimbles.....
Porcelain 5000 Guy Insulator [& ims]
Poraetain 502 Guy msulators ( 14y .

COMPUTER STUFF

Kantronies UTU-XT S,
Fits anv computer (even voursh

Marse Lnwersity [Great GW program for C-84).....34 00

PACKET POWER
AEA PK-64, does RTTY ASCILAMTOR also,...... 19'3! 00
AEAPKABOTARPHE ...
NEW Kantronics Packet 1 . s
o 2714 Great packet cadio.......

SERVICES
Aligniment, any late madel rig ...
Flat tee Colling rebld ...

USED EQUIPMENT

Alteguinment. used, clean, with 90 day warranty and 30
day rial. Six monthstull rade against new equipment, Sale
prce rejunded if not satished,

POLICIES

Mimmurm order $10 0C. Mastercard, VISA ar QD All
prices FOB Houston, except as noted. Prices subject o
shangewithoutnolice items subiect lo prior sate. Call any-
time to check the status of vour order. Texas resicents acd
sales tan. All itlems full factory warranty plus Madison
warranty

te H
'vmwaks SONOH

MADISON

Electronlcs Supply




...pacesetter in Amateur rad :

Power-Full...70 Watts!

TM"'257OA/ 2550A/2530A/3530A

Sophisticated FM transceivers

Kenwood sets the pace again!

The all-new “25-Series” brings the

industry’s first compact 70-wait

2-meter FM mobile transceiver.

There is even an aufo dialer which

stores 15 telephone numbers! There

are four versions to choose from:

The TM-2570A 70-watt, TM- 2550A

45-watt, TM-2530A 25-watt and the

TM-3530A 220 MHz, 25-watt.

» First 7C-watt FM mobile (TM-25704A)

# First mohiie transceiver with tele-
phone number memory and auto-
dialer (up to 15 seven-digit phone
numbears)

e Direct keyboard entry of frequency

e Automatic repeater oftset selection—
a Kenwood exclusivel

s Extended frequency coverage
for MARS and CAP {142-149 MHz;
141-151 MHz maoditiable}

s 23 channel mamory for ofiset,
frequency and sut-tone

*® Big multi-color LCD and back-lit
controls for excellent visibility

+ Front panel programmable 38-tone
CTCSS encoder includes 97.4 Hz
(optianal}

s 16-key DTMF pad, with audible monitor

® Center-siop tuning—another
Kenwood exclusive!

s Frequency lock switch

e New 5-way adjustable mounting
system

* Unique oifset microphone connector
—relieves stress on microphone cord

e High performance GaAs FET front end
receiver

e HI/LOW Power switch {adjustable
LOW power)

-225 MHz

Large heatsink with bullt-in cooling
far iTM-2570A)

o TM-3530A covers 22
Introducing...

KL Digital Channel Link

Compatible with Kenwood's DCS
{Digital Code Squelch), the DCL system
enables your rig to automatically QSY
to an cpen channel. Now you can auto-
matically switch over {0 a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches for an
open channel, remembers it, returns

to the original fraquency and transmits
control information to ancther DCL-
equipped station that switches both
radios to the open channel. Micro-
processor control assures tast and
reliable operation: The whole process
happens in an instant!

QOptional Accessories

o TU-7 38-tone CTCES encader

« MU-1 DCL modem unit

* V8-1 voice synthesizer

o PG-2K axtra DO cable

& PG-3A DC line noise filter

¢ MB-10 axtra mobile bracket

e CD-10 call sign display

e PS-430 DC power supply for
TM-2550AFZ530A7/35304

s PS-50 DC power supply for TM-26704A

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

» MC-48 extra DTMF mic. with URP/DWN swiich

s MC-425 UP/DWN mic.

» MC-55 (8-pin} mobila mic, with tme-out timet

& SP-40 compact mobile speaker

¢ §P-50 mobile speaker

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

* SW-100A/SW-100B compact SWR/ power meters
= SWT-1 2m anfenna fumer

Larnelete serviee maaugls @i avatiable for all fro-Ketavond ranscuvels 200 must aeeesianes
SEBCNCADONS A0 QIICRS ATE SUALT IO CRANgE wWilthout Fotice of Obagahon

Speciicaions guarantecd on Amaten bangs oy

Actual size front panel

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
1111 Wast Walnut Street
Campton, Calitornia 90220
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YAESU % Large Stock * Low Prices % Top Trades at AES®
Call TOLL FREE for DISCOUNT Prices or TRADE-IN quote on your clean, late model equipment

FI-Ta7EX docessones. LST | VHF/UHF - continued LIST
SP-102 Speakpr with audio hlter.......... $ 59.95 | YH-1 Headset with boom mic only..........s $ 26.95
SP-102P Speaker/pafch...........oovie. 99.95 8B Switchhox only.veenscivivnn e 20.00
MD-1B8 Desk microphone ...........o.co. £9.00 | YH-15B Headset/mic/switchbox combination  46.95
FRB-757 Exiernal refay box.. vian . 10.95 | MF-1A3B Flewsble visor mount mic only...... 5.00
MMB-20 Mobile mount . 24.00 $B Switchbox anly.. ceas 20000
FIV-707 VHF/UHF Transverter, no module 129.00 | FTR-2410 2m 10w repeater (specml order] 1095.00
2M/FTV 2m module anly .. 129.00 FTR B410 440 mw repeater (special orderj 1119.00
6M/FTV 6m madule only................ 139.00
. ’ . . . g%gm/mfﬁl] Rmdule only covvirines Zgggg
o T . I¥-65A interface; Apple lle .............. | .
HF Egquipment LIST } ; X F15-6
FLONE fen/Reved Hlers/RA/TN...... $2858.00 252 for VIG-207T1/most R6232..... 630 encoder/decoder
KY-ONE Keyer unmt oo S5O0 1 Y560 18.60 1tz i PEP wattmeer....... § 86.95 FREE
CADIE 101 B 1ANE soseevereere "¢ | ¥5-500 140-520 MHz 200w wattmeter. 69.95 ( f
g.g {g‘fw geakir v.;rlthia%dlo filtEr + aaemeenes gggg YH-55 Lo-7 headphanes. ...... 1900 with purchase o
MO-1B8 Dk miophone -1~ §.00 | {H77 Lightueght headphones 1940 FT-209RH or
MH-188 Mobile micraphone ..»...r.rrr...  20.00 FF-5010X Low pass filier......oovememennins 34.00 FT-709R
Galt TOLL EREE for DISCOUNT PRIGES e T —
. , B 2 9
All items are shown with the Manufacturer's | { Handhelds LIST

Suggested LIST Prices. On Major items and some | | FT-200RH" 5w 2m FM HT/TTP/batt/cgr..... $359.95
accessories, we can offer a Substantial Savings. | | FT-708R* 4w 440 FM HT/TTP/hatt/rgr...... 349.95
FT-103R/TTP 2.5w 220 tM HT/batt/car/1TF 279.95
FT-203R/TTP 25w Zm FM HT/batt/car/TIP 259.95
ET-703R/TTP 2.5w 440 FM HT/hatt/cgr/ TR 299,95

Accessones for (9-senes. (0d-senes LIST
o F15-6" Encoder/decoder...... . 49.00
HE Equipment LIST - FBA-5 Alkaline battery holder . . 1200
F1-980 9 band CAT Xcur/SW Revr......... £1795.00 FNB-3 425ma [0.8v battery..... . 4800
$P-980 Speaker with audia filter...... ... 89.95 FNB-4 extra 500ma 12v battery . . 5300
SP-980P Speaket/patch......cvvvennnen, 99.95 NC-98 Wall charger for FNB-3..... . 10.00
FC- 7%7?4 l%u}t{nﬂ'ﬁtn‘ ant. tuner w/memury 2§g gg E ﬂgﬂ{gBD&sk"qugck chaf@e;ﬁ&ps ..... o ?ggg
FA emote antenna selector..... " - all charger for FNB-.. ...... R k
E-380 Intertace cable; F1-980/757A7 .. 46.50 | YHf/URF Equipment ‘ LIST | MH-12A28 Speaber/microphane n 300
XF-8.9HC 600 Hz CW filter {1t 1F)......... 45.95 | FT-726R VHF/UHE Xeur w/2m, TTP mic..... $925.00 | uMB.2) Mobile bracket . raerens 1500
XF455.8MCN 300 Hz CW Filter (znd 17) ... 59.95 | BE/726 10-12-15m unit . 225.95 | PA-3 Mabile adapter and charger.............. 39.00
XF.OB/XF8.0GR AM fiter..... .....n... 4500 | GM/726 Bmunt......... T - 215.95 | a2 O 157 teles-:upmgwhipant e 110D
KY-ONE Keyer Ui .o.....oovononnenns 4500 | 430/726 430-440 MHz unit (0SCAR]...... 233. VOX headsel...
MD-1BB Desk microphone ................ §3.00 | 4407726 440-450 MHz unit (F band)
MH-1B8 Mabile Microphone ... oo, 20.00 |  SU-726 Satelite dupiex module
FIF-65 Computer interface; Apple lie...... £9.00 a‘dﬁg‘% BEU Hz C"‘{] flter
FIF-80 Intertace; NEC PC-8001 .. . 119.00 SP-102 S eskm'“fp dmt i
FIF-232C for VIC-20/TI/most RS-232..... 69.95 DC726 D%ea fﬂ aurrl%zlerer . -
FRB-1 External relay Dox .....oovvennnns 19.95 CADIE IO F /LB wsevsrr e . Receivers  FRE-9600

FRG-8800 150 KHz-29.9%9 MHz Shortwave $599.00
FRA-7700 Indoor active receive antenna  49.00
FRT-7700 Antenna tuner............ocevss 59.00
FRV-8800 118-174 MHz VHF converter. . 99 00
FIF-232C Interface; VIC-20/TI/RS-232.... 69.00

5C-980 General caverage kit..............

— 439.95 §P-102 Speaker with audio fitter.......... 59.95
""" - FF-5 500 KHz low-pass tiiter (for VLF)..... 20.00
TS DC-8800 DC kit for FRG-B800............. 3.50
encoderrecoder | | FRG-9600 60-905 MHz recewer............. 67%.93
FREE VU-9600 NTSC wideo unit.....oovvvvnene.s 25.00
$P.55 Compact remote speaker........... 24595

with purchase of

Hr Eupment | 1 ?72277"0%%" HOURS @ Mon. thru i, -5:30; Sat. 9-3
FT-757GX 9-band Xcvr/$W Revr/mic R i Miiwaukee WATS line: 1-800-558-0411 answered
E;-;g;ﬁ)é tIT_Iumnacé power SII!pplyl:l ........ %gg gg FT-FZ?TTSOQRHE Zﬁziw 2?11/411&0 FM w/TEP mic ... 595, gg everings until 8:00 pm Monday thru Thursday.

- eavy duty supply with fan.,. * Encoder/decoder oveveeeeiiiiinnn .
FP-700 Power supply.oce.ceiiinviiinnns 179.95 FVS-1 Voice synthesizer ..ovveeveearannees 29 00 Ph;asg L(:Ise_WATS Illnele forRQuotIes
FC-757AT Automatic ant. tuner w/memory 289.95 | FSP-2 4 phm remote speaker........ I 2495 || @n rdering only. Use Regular
FAS-1-4R Remote antenna selectar, ... 79.95 | SP-55 Compact remote speaker ............. 24.95 || lines for other Info and Service dept.

Order TOII Free. 1_ 800-558 041 1 in Wisconsin (o:;;lgezfzg:vsa;:;see Metro Area)

AMATEUR ELECTRONIG SUPPLY .2

4828 W. Fond du Lac Avenue; Milwaukee, W1 53216 - Phone (414) 442-4200

AES BRANCH STORES Associate Store

WIGI(I.!FFE. Ohio 44092 ORLANDO, Fla, 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 GHIGAGO, lllinois 60630
28940 Euclid Avenys 621 Commonwealth Ave, 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
?hune {216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone {702) 647-3114° 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS [-B00-432-9424 No [n-State WATS No In-State WATS Phone (312) 631-5181

uside 1-800-321-3594 D 1-800-327-1917 " No Nationwide WATS  favsds 1-800-634-6227 15 min. from O'Hare!
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...pacesetter in Amateu

- HandyH

-'..-.-...."'ﬁ} i & P ( B F --  F s Fa
1% ﬁ .;-ﬂﬁi,,jé w&%i&@@@ﬂ

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
toa “group_ call” or “oon]mon call” code. There are 100,000 different
DCS combinations possible. The Kenwood TR-2600A and the

s g 1R-3600A pack “big rig” features
R B into the palm of your hand. It's
' O really a "handy handful™!

ST S Optionai accessories:
LW TONE M sP s TU-355 bullt in programmabie

o ; sub-tone encoder
& VB-2530 2-m 25 W RF

P power amp.

e 5T-2 hase stand/charger

& MS-1 mobile stand/charger

¢ PB-26 Ni-Cd battery
2 DC-26 DC-DC converter

= Simple io operate s HMC-1 headset with VOX
Functicnal design 1s "user friendly” + SMC-30 speaker micraphona
Built-in 18-key autopatch encader, e LH-3 deluxe leather case
TX STOP switch, REVerse switch, 2 3C-9 soft case with belt haok
KEYboard LOCK switch, high effi- & B[-3 AA manganese/alkaline
clency speakar, battery case

st arge LCD # EB-3 external C manganese/
Easy to read in direct sunlight or in alkahne battery case
the dark with canvenient dial light & RA-3 Z-m telescoping antenna
that also lluminates the top panel e RA-5 2-mi70-cm telescoping
S-meter. antenng

e Extended frequency coverage ® AX-2 shoulder strap w/ant, base
Allows operation on most MARS = CD-10 call sign display
and CAP freyuencies. Receive = BM-2A beit hook

frequency range is 140-160 MHz. More TR-2500A and TR-368004 infor-
{TR-3600A covers 440-450 MHz.) mation is available from authorized

¢ Frogrammable scan Kenwood dealers,
Channel scan or bang ‘
scan, search for open
of busy channels.

e SLIDE-LOC hattery
SHRe

210 Channels
10 memories, one for
non-standard repeater
offsets,

= 3.5 watts high power,
350 mW low
TR-3600A has 1.5 watts
high or 300 mW low.

KENWOOD

FR-26004 shown TR-36004 15 avaltable for 70 om opetstion TRIO-KENWOOD COMMUNICATIONS
Compjete service manuals are available for all Trio-Kenwoad Iransceivers and most aceesseries. 1111 West Walnut Strast
pecifications and prices are subject to change withornt notice of nbligatinn. Comptor, California 90220
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ALM-203T List$345.00
2m FM Handheld Transceiver
*2 Band HT
Band A 140-150 MHz
Band B 150-160 MHz (Receive Only)
=10 Channel Memory
*Builtin Sub Audible Tones
«Battery Save Function
+3 Watts Output Standard; 5 Watts with
12 V adapter
«Don't decide on a handheld until you have
seen Alinco’s newesi!




Your guide to every-

thing that's new in elec-

tronics, computers and technical

education. Over 400 items. Discover
fascinating Kits to build, enjoy and learn

with, as well as assembled high tech products
for home, business and hobby.

Get our
fumous

Zenith Electronics Corporation

Heath COmpany.
Dept. 009-424 '
Benton Harbor, Michigan 49022

MAIL COUPON TODAY and receive the latest
issue of the Heathkit Catalog free of charge

|
I
I
I
|
Name . - =
Address ]
City ; l

|

I

£

CL-783BR3

,.
i
l
|
i
I
I
I
I

A |
|
|
1
I
I
I
|
I
I
!




When it comes to getting

maximum HF performance
for vour dollar, the choice is clear
Yaesu's F1757GX.

Nowhere else will vou find
s0 many HE features packed into one
compact. mobile-ready package. At a
price thats got the competition
haffled.

For-starters, each 757
includes an electronic kever. 600-Hz
CW filter. AM and FM modes, AF
speech processor. And a 25-kHz
marker generator, All at no extra
charge. -
o - And working the DX has
 ever heen egsier iwith dual VFOs,

wele-hutton VFQ/ me:

Celebrate your b

supply

memories, and push-button quick
memory and hand scan.

The 757 also lets vou listen
fram 500 kHz to 30 MHz with its
high-performance general coverage
receiver. The transmitter covers 160
through 10 meters, including the
riew WARC bands. with 100 watts out-
put on sideband, FM and CW.

(W buffs will enjov the
delights of full QSK operation. Plus
the massive heatsink and duct-tlow
cooling system allow continnous
RTTY operation for up to 30 minutes.

~[Ise the FP757HD heavy-duty power
option for continuous-duty -

. uyin
with the money you've save

cIsion
d.

pertect way to get all the HF perfor-
mance vou desire, with money left
over to apply toward other ham geur.
Perhaps a power supply for hase sta-
tion use, An antenna or antenna
funet. Or whatever else makes vour
operation complete,

S0 ask vour dealer today
about Yagsu's FI7S76X. The most
celebrated HF price/performer on
the air.

YAESU

Yaesu LS4
17210 Edwards oad, <.




SAVE on these AES/KENWO0OD Specials!
FREE FM Unit! | FREE:

Foralimitedtime!

Purchase a TR-2600A |
{'Snown,l at our normal
ow Sale Price and
receive an extra PB-26
battery ®« FREE}
or
Purchase a TH-21A/AT,
TH-31A/AT or TH-41A
/AT at our Low Sale
Price and receive an §
gxtra PB-21 180 ma.
hattery ® FREE!

Call for Sale Prices |

$50
off!

Headphanes
T $1998

KENWOOD R-11 Receiver: 11 hands - AM, M
broadeast + 13, 16, 19, 22, 25, 31, 41, & 49m SW. No
BFO! Bandspread tuning, meter, 3" speaker, record &

phone jacks, whip & territe antennas, 74"w=<4%"h WIth_ KENWOGD 15-4305
= 11", Carrying case & earphone, uses 4 'AA calls. | For a Limited time - purchase a
Shown w/optional headphones....... Closeout $69% | TS-430S at our normal Low Sale
Price & get the optional FM-430*
FM Unit at NO EXTRA CHARGE.
*The FM-430 option provides FM
transmit and receive capability on
HF bands where authorized.

KENWOOD THM.201A ¢ CLOSEOUT ca" fﬂl" our LOW

Ulira compact! Covers 142- 14f9 uog Mll-lam 5 Tldéétgpsb - '
25W out, Gahs FET RF amplifier, dual digita

memories plus "“com” channel w/back-up. Pronty alert sale Prlce-
scap, mgmory and programmable band scan. Yellow . ) " — : !
LED dmplay LED S/RF meter, Ext. spir, 16-key TP | Due to changing prices and limited quantities, all | kENwOOD DEC-230 Digital Frequency Controller

UP/DN microphone, mobile mount. 5% w=1%"n= § listings on this page are subject to change without | 1 151208 1308/SE 5305, 8305 20 Hz steps 4
715°d, 28 ths, List $329% _...... Closeout $259% { notice. Please check with salesperson when ordering. | memaries, scan, Up’/mj mic..:...,CI:;QaeoSt si%séﬂﬁ

Order Toll Free: 1-800-558-0411 """ aozzsies "

AMATEUR ELECTRONIG SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 GLEARWATER,Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
28940 Euclid Avenuse 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone {305) 894-3238 Phone (813) 461-426 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

| Outside 1 200-321-3594 2L99°1.800-327-1917  No Nationwide WATS  fevsgs 1-800-634-6227 15 min. from O'Hare!

Please use WATS line for Ordering and Price Checks. For| __ __ C/ib out this handy Coupon and Mail Today!
other Info and Service Dept., please use our Regular lines. I

I TO: AMATEUR ELECTRONIC SUPPLY® i

® | 4828 W. Fond du Lac Avenue I

ContaCt | Miwaukee, Wi 53216 I

I | am interested in the following new KENWOOD Equipment: |

for all of your I |

KENWOOD needs! | |

* Low Prices % Large Stocks % Fast Service | . , I

* Top Trades % Toll Free Ordering line : | have the following to TRADE (What's your DEAL?) :

* AES® Ships Coast to Coast I I

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3 } E

/_YN USE \— i Rush me your gquote - understand thaf t am under na ohligahon. i

YOUR s i 1

CARD T e l Address l

Note: Our TOLL FREE Ordermglme 1-800- 558 0411 : :
is answered until 8 pm CST Monday thru Thursday. § city/State Zip
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Rob, WA3QLS

71 Meadow Road, New Castle, Del. 19720

302-328-7728

Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

KENWOOD YAESU ICOM TENTEC

MICROLOG KDK SANTEC KANTRONICS]
AEA, AMERITRON, AND MUCH MORE!

Large Inventory, Daily UPS Service 80 0 - 4 4 1 = ? 0 08 Katherine, KA3IYD

New Equipment Order & Pricing

Prices are subject to change without notice or
obligation. Products are not sold for evaluation.

NO Sales Tax in Delaware! one mile off 1-95
SERVICE, USED GEAR INFO: 302-328-7728

[T NOW FULL BREAK-IN — 7| ITNETELG
| WITHANY AMPLFER || MEMISTEMOI
. . s hfﬁf‘.'i;““a PoderehLL vl vemsarine s Rrouny
= odeals- stpporting =taray
. IF YOU OWN ONE OF THE NEW FULL BREAK-IN S et H iR HoEARUASE” Tsing
SIGHTLY !:LAMPS needed = Slzp 1 m.-' all the way up -
QSK TRANSCEIVERS W | | s s R s
. YOU NEED A QSK 1500 g o whurl minimum  shace and neat  sppemrence s MANC -
. & ATOlF‘lhﬂngmt:‘n’::Er&o lr|:| wol.&r:\d mount Uncluded")‘ uxél\;r:r;
) p COMBLETELT Y PRETUNED NO. AnJuaT T, -
] T UNER NEEDED gs? Pie-
%{WEIRE: Ua-- thauef;e :n h"ﬁ‘tl on\:il.::.
. I; IOIM:!:S;.BJ:::‘:;‘:W |o|?owdﬂver WE'T. Fl%
| : Eg';gg%fsioo WPM Keying ' \ No- AVTaSI0 4 Kt = 5‘:§§ 52
o AVT 2010 — and e
. ‘ * Llltra high speed PIN dicde switching. No.- AVT80-10-3—1 Basd —24'87 §229.95
. — Rated 1500 watts output CW @& 40 WPM inta 50 OHM load. ’ g;ﬁﬁa:f :glgs BFS;MPP DE! mm USA (cﬂf:.s:
* No modifications needed to either vour transceiver or amplifier. 1000 sxirh fox postnne, clsrl:.l:‘ ustoms )or order g
. * Compatible with lolnégia;l%;;:gg’t‘ ?\?ef'll iﬂlgggig?‘laawys . 538-5:3::: Actencnr G &r"‘:mﬂ*r il :':':2::;:3
nys . ntenrar  Guarantead for 1 yaar =
. . Iﬂfrt‘a”z in mlr;utes mlthtoniyzl agdltronal coax cables (AGB) and 2 additional shielded leads . N B et CTRONICS
with phono plugs. (Not supplied) -
= Euily automatic bandswitching from 1.8 to 30 MHZ. . e e —
. * Dasigned and manufaciured in U.S.A.
* Permits high power AMTOR with your amplifier.
. * Includes a custam built continuous duty pawer supply.
* 1 Year warranty, .
| AVAILABLE FROM EITHER DEO or UAR Y
. E"E;_‘J B UNIVERSAL AMATEUR RADIO, INC. | :
e Bt [_ $299 @] (“ONTACT E_%ALPH RICKETT
.CONTACT DR.J R.SHELLERA 1260 Alda Drive
AROVEPORT, OHIO PLUS $700 SHIPPING s Reynoldsburg, Ohlo 43068 ‘
. {614) 836-3929 IN LS. mam  PHONE: (614) 865-4267
|
Master code or upgrade in 2 matter of days. Code Quick
) Is » unique breakthrough which simplifies isaming
10 AHP REGI'“"TEB POWER SUPPLY UR TR[POLE ANTEN NA Morsa Code. instead ot a contusing maze of dits and
OMN/OFF SWITCH+NICE METAL CASE dahs, each letter will magically begin to eall out its own
The TRIPOLE~ covers the 1608 m ¥ ) o
OVERLOAD PROTECTED $ 54 PLUS bands, Inchiding Aew bands, with: name! Stop torturing yoursell Yaur amazing kit
AUTOMATIC RESET out ratuning, N 1aps, ne traps, containing & powar-pacived cassattes, visual break-
N.P-S.Inc.1138 Boxwaod Rd. Jenkintown, PA19045 cnﬁon_:sm:;: El:zll:t-:?l l;?&:d Aamst:3 . through cards and original manual is only $39.95! Send
ice ’ u chach or money order today to WHEELER APPLIFD
CES-DIALER-T.T. MIKE :;Amemw% RESEARCH LAB, PO, Box 3261, Gy of industy,
KEY PAD MIKE AUTO DIALER MIKE Prices postpaid cash. TX resi- CA9I744 Ask for Code Quick #1058 Californlz
3Ggoo + sg700% dents add 5% sales lax. residents add 6% sales tax.
WITHLED UGHTED KEY PADADD $1000 a‘:: UNWEHSAL RADIO CO. “:;?EAmfrd You gan't lasel Follow each simple step. You must
MPSInc. (138 Baxwooa Rd. Jenkintown.PA 19046 584-6010 | | Dent. it £ fox 20061 5 Paso, Taxas 76928 13 ezt | || succeed or return the kit for a total immediate refund!
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Prices are subject to change without notice. Shipping and handling: add $2.50 for book rate or $3.50 for UPS.
Payment must be in US funds.

ARRL, 225 MAIN STREET, NEWINGTON, CT 06111

THE ARRL HANDBOOK

1186 pages and 40 chapters make this the
most comprehensive edition since the Hand-
book was tirst published in 1928, Itis updated
yearly to present the cutting edge of rf com-
munication technigues while presenting
hundreds of projects the average Amateur
Radio operator can build..

The&3rd edition ts packed with information on
digital communication modes as well as new
power supplies, amplifiers, and a digital PEP
Wattmeter. Heady-to-use etching patterns are
provided for many projects. This Handbook
befongs in every ham shack.

Paper #0631 $18 US, $19 elsewhere. Cloth #1638 $27 US, $29 elsewhere

ANTENNA BOOKS

THE ARRL ANTENNA BEOOK represents the
best and most highly regarded information on
antenna fundamentals, transmission lines,
and propagation. There are practical con-
struction detaiis of antennas for 180-meters
through microwaves, and those for mobile or
restricted. space use, Covers lise 0f Smith
charts and equipment for antenna and trans-
mission line measurements. 328 pages copy-
right 1982.

Paper #4149 $3 US, $8.50 elsewhere

Cloth #0038 $12.50 US, $13.50 elsewhere

ANTENNA COMPENDIUM Packed with new
material on quads, vagis and other interesting
topics.

#1985 178 pages #0194 $10US, $11 elsewhere
HF ANTENNAS FOR ALL LOCATIONS
G6XN's laok at antennas with practical con-
struction data.

©1982 264 pages #AS76 $12

YAGI ANTENNA DESIGN a new hook pub-
lishet by ARRL coming soont Watch QST
for details.

PASSING POWER! - THESE PUBLICATIONS
WILL HELP YOU THROUGH THE EXAMS

Beginning with Tune in the World with Ham
Radio tor the Novice and progressing through
the critically acclaimed ARRL License Manual
Seties for the Technician through Extra Class;
you will find passing each exam element a
snap! There dre accurate text explanations of
the material covered along with FCG question
pocls and answer keys. The latest edition of
The FCC Rule Book is invaluable as & study
guide for the regulatory materiai found on the
exams and as a handy reference. Every ama-
teur needs an up-to-date copy. The ARRL
Code Kithas a booklet and two G-80 cassettes
to take you from 5 to 13 WPM quickly. Morse
Code the Essential Language has tips on
learning the code, high speed operation and
history. If you have a Commodore 4™ or C
128 computer, Morse University* provides
hours of fun and competition in improving
vour code proficiency. First Steps in Radio
from QST presents electronic principles for
the beginner. _

*MORSE UNIVERSITY is a trademark of AEA, inc.

ADVENTURE

Tommy Rockford, KBATX is back on the trail
of high adventure! In Death Valley QTH, what
starts as a typicai field day operation becomes
a matter of life and death for KBATX and the
Santa Bonita Amateur Radie Club, SOS at
Midnight finds Tommy up against the Purple
Shirt Mob and ham radio saves the day!t The
beachcomer seemed like a harmless charac-
ter, but what did he have to hide in CQ Ghost
Ship? Underwater adventure and ham radio
join together to form the exciing conclusion
te DX Brings Danger. Coming soon is & fifth
ham radio acventure, Grand Canyon QSO.

140 OS5

Tunein the World with Ham Radio 1986 edition
Kit with book and cassette ...... #0232 $10
Book only ... .. N #0240% 7

License Manual Series

Technician/General Class....... #0143% 5
Advanced Class................ #016X $ 5
ExtraClass...covovevrinnainins #0178 ¢ 5
FCCRUIEBOOK v vevovae e ans #0216 % 4
Code Proficiency

CodeKit ........c.oviei e 55018 8
Morse University ............. . #0259 $40

C-60 Code Practice Cassettes

30min.cachatbSand MaWPM* ... #1030% 5

30 min.eachat10and I3IWPM*. .. #1040 % 5

30 min. each at 15 and 20 WPM .. #2050 % 5
‘Same tapes included in Code Kit

Morse Code the Essential Language: available

S00N.

First StepsinRadlo ............ #2286 % 5

The author of this series is Walker Tompkins
who is KEATX in real life. He is noted screen-
writer, newspaper columnist, historian and
biographer. His knowledge of the areas where
these stories take piace makes them even
more true-to-lite. You'll want to read all of
these classics in Amateur Radio fiction.

S0OS at Midnight oo avenn i #5005 % 5
CQGhostShip ...oovveivnens #5013% 5
DX Brings Danger.............. #50216 5
Death Valley QTH.............. #503X 8 5

Grand Canyon QSO Available soon.

OPERATING

The ARRL Operating Manual 192 pages packed with
information on how to make the best use of your
station including: intartacing home womputers,
CGSCAR. VHF-LIHF, contesting, DX traffic/emergency
matters and shortwave listening.

=1985 2nd ed. #1086 $7 US, $7.50 elsowhere

The RSGH Operating Manual The third edition pub-
tished in 1885 is packed with practical operating tips,
techniques and tables,

HHB9X $10

The ARRL Repeater Directary ........ #0267 $3
The ARRL Net Directory-fres shipping. .. . #0275 $1
Radio Amateur Callbook pub. 12/1/8%

North AmericanEd, ............... #CO086 §21
International (outside N. American) . .. #C186 $20

PACKET RADIO/COMPUTERS

Computer Networking Conferences 1-4 irom 1381-
1985, Pioneer Papers on Packet Radio #0224 $18.
RSGB Amateur Radio Software Contains 56 BASIC
pragrams, & in assembly fanguage covering CW,
RTTY, Amtar, Packet, Antenna Dasign, Satelfite Pre-
dictions, Distances, Bearings and Locators.

#1985 328 pages, hardbound #R711 515

5th Compuler Networking Conference Papers

C2a L - #033X $10
AX.25 Link Layer Protogol L. ..., ..... #0110 %8
DX

The Complete DX'er by WSKNI covers all aspects ot
the DX'ers life both in and out of the pile=ups: listen-
ing, the chase, capture and quest for elusive GSL
cards. #0283 $10 US, $11 elsewhere

DX Power by KSRSG . ........... .. ¥T740 $10
DXCC Caountries List - free shipping . .. . #0291 §1
QRP

QRP Notebook by Doug DeMaw, W1FB. Anexciting
book tor the low power enthusiast and experimenter.
There are many useful construction projects de-
scribed. Copynght 1986, 112 pages ..., #0348 §5

OTHER ARRL PUBLICATIONS

Fifty Yearsof ARRL ................ #0135 54

Instructor Guide-Novice .. ........... 40305 84
Instructor Guide-Tech./General ....... #0313 %6
Oscarlocator . . . . #3037 $8.50 US, $9.50 elsewhere
ARRL RF! Book ... #4254 $3 US, $3.50 elsewhere
200 Meters and Down ............... #0011 54
The Satellite Experimenter's Handbook by Martin
Davidoff, K2UBC. Packed with information an ama-
taur salellites and how to communicate through
them. 208 pages, copyright 1985

#0046 $10 US, $11 elsewhere

FMand Repeaters. ... #4548 $5 US, $5.50 elsewhere

Understanding Amateur Radio
. . #6036 %5 US, $5.50 elsewhere
Fie1d Fles Dlreclory ................ #0321 $10

OTHER RSGB PUBLICATIONS

RSGE Radio Communications Hdbk. . . #R584 $22
RSGB Telaprinter Handbook ..., ... #R532 %21
RSGB Test Equipment .............. #41X 51
RSGB DataBook ........ ., e HRET3 $15
RSGR Microwave Newsleﬂer Col.. . #1000 $10



Bumper Sticker
“Amateur Hadin—A National
Resource”. ..., ... e #1010 § 2.00
The ARRL Flag
g xS CiothFlag o, ... .. ..., #:aogg gm 00
2 S # 250
License Plate ................, #1080$ 500 | JOIN TODAY! Take advantage of these membership benfits: QST The interesting, tively
cl 9
Sloth Patch L. o000 oL L., #1090 8 5,00 X \ \ . .
Amateur Radlo Emergency Sarvice way to keep on top of everything that is happening in Amateur Radio: Coverage of
Black and Gold ptavh g.-gkg_ Y 100 $ 0.50 regulatory developments: Washington news: operating — DX, VHF-UHF, and repeaters,
Red White and Slue Sticker OSCAR, SSTV, RTTY; new youth column; lists of hamfests where you can meet local
Black anc B ot S/pke, | b1ie § 080 hams, hear interesting talks, and possibly find a bargain at a fleamarket; and you will find
Red White and Blue Decal technical articles atmed specifically at the beginner's level. W1AW is the voice of ARRL.
alfgs: gﬁgkcas%?dorggréh """"""" ﬁﬂ;g: ;gg This station transmits daily code practice sessions and regular builetins. LOW COST
Red White and Blue Paich ... .. #1125§ 280 | INSURANCE for your ham gear. OTHER SERVICES: Outgoing QSL Bureau, Operating
Member 5" Diamond Decal Awards, Amateur Radio Emergency Service, Field Organization'and much, much more!
berpackageof2...... ... #1130 § 0.50 The League is a democratic organization, of, by and for its members, The members
Lite Member Decal 2/pkg. ... .. #1138 % 050 | determine policies of the League through the Board of Directors which is elected directly
Cloth Patches i H
e ARR: Biamond ............ #1140 $ 1.00 by the membership. The League is YOU!
5" ARRL Diamond .......,..... #1150 § 2.00 ARE YOU AGE 17 OR YOUNGER? ARE YOU THE
L'fAe R“’Ai"‘ggmﬁ goes with 3" 41160 § 1.00 OLDEST LICENSED AMATEUR IN YOUR HOUSEHOLD?
te Membership goes with 5" ' ,
H inaeL“‘DZﬁ;ﬁdg"ﬁ?‘?’! ,,,,,,,, MI170$ 125 U.S. Elsewhere| |f you answered “YES” to both questions then these
Membership Pins 1 Year $25 $33 special rates apply: Age 13-17 $12.50. Age 12 and
g‘lenrbersh;pt.F.“. FRSATASRIETIN, #1180 § 250 2 Years 47 63 younger $6.25. Evidence of your date of birth is
Membership - e #1190§ 250 | 3 Years €5 89 required. Attach a copy of your birth certificate or have
League Appaintes (state title) . ... #1200 § 2.50 Amateurs who are age 65 or your parent or guardian certify vour date of birth, A
Charms 2108 250 | OVE with proof of age: listof all othet-amateurs in your household is required.
enie Apboiniees (sta i) | asa s 22 [ 1 Year $20 $28 [ Family memberships, club commissions and rebates
Banner 14" x 16" gald with 2 Years 37 53 and multiple year rates do not apply.
ARRL Qiamond ............. #1230 % 7.50 3 Years 50 74
Life Membership Plaque ........ #1240 $25.00
Member Statione i B . o P — - ——— e = - —— T ——
i}gegl‘ec‘-‘es ot stati(;;ery and anvs. . ﬁ}ﬁgg g g,gg USE THIS FORM OR PHOTOCOPY
50 pi tationery . . ........ . I . . -
50 2;;‘;2‘?;",5’;:" a'onew ,,,,,,,,,, #1470 $ 5.00 ORDER BLANK Shipping and handling charges do notapply to membership, the DXCC
Log Books List or Net Directory, or membership supply items. Please ailow 1 week for us to receive’
3.,,°x 18piral ..ovooons. .. #1250 $ 250 U.S. your order, 1 week for processing and 1 to 3 weeks shipping time after your order
Mini-Log, 4" x 6" Praos jaous | leaves ARRL
mi-Log, ... H K N x -
N $ 1.50 Elsewhere O YES! Sign me up for membership at the rate shown above:
3-hole Loose Leaf, 95 8% « 11 -
SheetS .. i vunennns, #1265 § 3.00 Product # | Quantity Title
Maps and Atlasas
LS CallArea . ..o..vivu...... #1270 § 3.00

World Map—tull color great
circle map centerad on the

United States . .............. #1280 $ 8.00
Grid Locator (US and Canadian

Grid Squares) ... ............ #1260 $ 1.00
ARRL World Grid Locator Atles . , . #1460 § 4.00
Folar Map (tor OSCAR) . ..., .. .. #1300 § 1,00

For Traffic Handlers:
Message Delivery Cards per

packageof 10............... #1310 $ 0.50
Message Pad with 70 sheets ., ... #1320 % 1.00
Message Pad with 70 sheets

perpackage of3......... ..., #1330 § 2.50

Antenna and Transmission Line Design Aids
Standard Smith Charts per

heets .. ........ — :
B St s het #1340 $ 1.00 Shipping/Handling O Parcel Post or Book Rate $2.50 0 UPS $3.50
k heets ..., ..... 50§ 1 .
Anﬁg;n:gga%fe?: ﬁﬁ}ﬁshe&ts 350§ 1.00 Payment must be in U.S. Funds drawn on a U.8. bank TOTAL
100 8% x 11 sheets . ........,. #1360 § 3.00
QST Binders

6% x Q% for Q571975 and priar .. #1370 $ .00

814 x 11 for QST 1976 and after , ., #1380 $10.00 Charge to L VISA O Mastercard 0 AMEX

Apparel Name
Blue tie with ARRL diamond
mprint L .. #1390 $12.00 Catl Card Number
Maroon tie with ARRL diamond s12
imprnt L. e, #1400 .00 Street ~ -
Searf L. ...l #1410 § 6.00 Card good from
Video Tapes City
SAREX WOQRE/Challenger VHS . . #1420 $25.00 Card good to Expiration Date
SAREX WOORE/Challenger P ’
SMBHC s #14 1 — - )
A,#agﬁtr"fqa diors Newest Frontror 30 $35.00 State/Providence. Zip/PC Country Signature
VHS .. ... e ... #1440 $25.00
e T asosmos | ARRL 225 MAIN STREET  NEWINGTON, CT 06111 US.A.
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This may be the world’s most popular 3 KW roller inductor t
matches virtuaily everything and glves you SWR/Wattmeter

all at a great price!

Mont *Versa Tuner V", Ithasall the 4
features you askoed for, including the §
new smaller size to match new smaller
rige-only 10%4' "Wdl2 Hx14 7/8°'D.

Matches coax, balancad Hnes, ran-
dom wiras—1.8 10 30 MHz. 3 KW PEP
~tha power rating you won't sutgrow
{250pf-6KV caps).

Rotler Inductor with a 3-digit turns
counter plus a spinner kncb for pre-
cise Inductance control {o get that
SWR down to minlmum every time.

Bull{-In 300 watt, 50 ohm dummy
load, bullt-in 4:1 ferrite balun.

MFJ-368

325

urer becauss it's smail, compact, reliable,
antenna switch, dummy load and balun —

Accurate meter raads SWR plus
forward and reflected power in 2 ranges
{200 and 2000 watts). Meter light re-
guires 12 ¥DC. Optional AC adapter,
MFJ-1312 is available for $9.95.

6 position antenna switch (2 coax fnes,
through tuner or direct, random/ba-
(anced line or dummy load). 80-239
connectors, ceramic feed-threughs,
hinding post grounds.

Daluxe aluminom low-proflle cabinet
with sub-chassis for RFI protection,
black finish, black frent panal with
caised letters, tilt bail,

MFJ’s Fastest Selling TUNER

Mr-ai10 $99.95

features. New styflng! Brushed aluminum front.
All metal cabinet. New SWR/Wattmetar! More
accurate. Switch selsctable 300/30 watt ranges.
Read forward /reflected power.

New antenna switch! Frant panel mounted. Se-
jact 2 caax linas, direct or through tuner, random

wire/balanced line or tuner bypass for dummy toad.

New alrwound Inductor! Larger more efficient 12
position airwound inductor gives lower losses and
more watts out. Run up to 300 RF power output.

tatches sverything from 2.8 to 30 MHz! dipoles,
inverted vee, random wiras, verticals, mabile
whips, beams, balanced and coax lines.

Built-in 4:2 balun for balanced lines. 1000 V ca-
pacltor spaging. Black. 11 x 3 x 7 Inches. Works
with 211 solid state or tubs rigs. Easy to use any-
where.

MFJ’s 1.5 KW VERSA TUNER Il

mrso6z $229.95

Run up to 1.5 KW PEP and matsh any feadline
continwously from 1.8 to 30 MHz: coax, balanced
lina ar randem wire.

Rullt-In SWR/Wattmeter has 2000 and 200 watt
ranges, ‘orward 2nd reffected power. 2% meter
movement. 6 position antenna switch hantdles 2
coax lines {dlrect or threugh tunar), wire and ba-
lanced lines. 4:1 batun 250 pt 6 KV variable capac-
tors, 12 position inductors. Ceramic rotary switch.
All metat black cabinst and panel gives RFI pro-
tection, rigld construction and sleek styling. Flip
stand tilts tuner for easy viewing. 5x 14 x 141in,

MFJ’s Best VERSA TUNER
g MFLB4SC 3149.9

3

MFJ's best 300 watt tunar Is now eve |
The MFJ-848C all-in-ons Deluxe Versa Tuner |
glves you atuner, cross-needle SWR/Wattmeter,
dummy load, antenna switch and balun in a new
compact cabinet. You get quality conveniences

and a clutter-fres shack at a super price.

A aew cross-nesdle SWR/Wattmetar gives you
SWR, forward and reflected power—all at a single
glance. SWR Is automatically computed with n¢
controls to set. Has 30 and 300 watt scale on easy-
to-read 2 coler lighted meter (needs 12 V).

A handsome new black brushed aluminum cabi-
net matches all the new rigs. Its compact siza (10 x
3 x 7 inches) takes only 2 little room,

You ¢an run fulf transcalver power output—up to
300 watts RF output—and match coax, balancad
[ines or rancom wires frem 1.8 thru 30 MHz. Use
It to tune out SWR on dipoles, vees. long wires,
varticals, whips, bearms and quads.

A 300 watt 50 ohm dummy load glves you quick
tune ups and a versatile six pasition antenna switch
lats you select 2 coax lines (direct or thru tuner),
random wire or balanced line and dummy load.

A larga stflcient alrwonnd inductor—3 inches in
diameter—gives you ptenty of matching range
and lass losses for more watts out. 100 volt tuning
capacltors and heavy duty switches gives you safe
arc-tree operation. A 4:1 balun Is bullt-in to match
balanced lines.

Order your convenlancs package now and anjoy.

2 KW COAX MLt it
SWITCHES  $19.95

MEJ-1702, $19.95. 2 positions.
80 dB isolat;og é':\t 450 MHz.
Less than . las3.

SWHR below 1:1.2. ., 9'95 F
MFJ- 1701, $29.95. B By
6 positions. White 33
markable surface ¥
for antenna positions.

MFJ's Smailest VERSA TUNER

copx, random wires and balanced lines contin-
uously from 1.8 thru 30 MHz. Works with all solid
state and tube rigs. Very popular for use between
transceiver and final amplitier for proper match-
ing. Efficlent airwound Inductor gives more watts
aut, 4:1 balur for balanced lines. § x 2 x 6 inches.
Rugged hiack al! aluminum cabinet.

MFJ’s Random Wire TUNER

MFJ-16010
$39.95

m—-—
. ) R l.mr
;‘*1':‘1"!2?«_-& TUREN

MFJ’s ultra compact 200 watt randem wirs tuner
lets you operate all bands anywhere with any trans-
ceiver using a random wire. Great tor apartment,
motel, camplng operation. Tunas 1.8-30 MHz.
2% 3x 4 inches.

MFJ's Mobile TUNER
e

e dw
]

Deslgned for mobile operation! Small, compact.
Takes just 2 tiny bit f room in your car, SWR/dual
range wattmeter makes tuning fast and easy. Care-
ful placement ot controls and mater makes antenna
tuning safer whiie in motion.

Extends your antenna bandwidth so you can op-
erate anywherae in a band with low SWR. No nead
to go cutside and readjust your moblle whip. Low
SWR also gives you maximum pawer out o your
solid state rig—runs cooier for Ionger life.

Handles up to 300 waits PEP AF output, Has ef-
ficient airwound inductor, 1000 volt capacitor spac-
ing and rugged 2iuminum cabinet. 8x2x6 inches.
Mobile mounting brackst available for $5.00.

CRDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND fless shipping).
» (ne year unconditional quarantee = Made in USA
» Add $5.00 eath shipping/handling « Gall or write

{or free catalog, over 100 products.
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YO ORDER OR FOR YOUR NEAREST  pmmmm
DEALER, CALL TOLL-FREE VA
800-647-1800 o
Call 601-323-5869 in Miss. ahd outside MaoxtarCand:
fox gjhﬁg;gf;g?g;& !r::gssrsz continental USA Telex 53-4500 MFJ STKV




MFJ 24 HOUR
LCD CLOCKS

These MFJ 24 hour clocks make
your DXing, contesting, fogging
and SKEDing easler, more precise.

Read both UTC and local time &
at 2 glanca with tha MFJ-108,
$19.95, duat clock that displays
24 and 12 hour time simultaneously.!
Or choose the MFJ-107, $9.95 :
single clock for 24 hour UTC time,

Both are mounted in a brushed atuminum fraine,
feature huge sasy-to-see 5/8 Inch LCD numarals
and a sloped face that makes reading across-the-
shack easy and pleasant.

. ol W T :
You can read hour, minute, sacand, manth and
day and operats them in an aiternating time-date
display made. You can also synchronize them to
WWV for aplit-sacand timing. Both are quartz
controllsd for excelfent accuracy.

MFJ-108
$ 1 995

MFJ-107
Eer vd

$ 9 95
: BF Lt HOUR LED CLOCK

BASTE L 88 G ind

They ars battery opsratad so you don't have to
reset them after a power failure, and battery
operation makes them suitable for maobile and
portable use. Long life battery included.

MFJ-108 is 4¥x1x2 in. MFJ-107 is 2%Axix2 in.

RTTY/ASCII/AMTOR/CW wFJ-1229
COMPUTER INTERFACE $179.95

racelving RTTY/ASCII/CW on a Commoadors 64
or VIC-20 and your ham rig. You get MFJ's most
advanced computer interface, softwara on tape
ahd afl cables. Just plug in and operats,

The MFJ-1229 Is a general purpozs computer In-
terfate that will never be cbsolete. An Intarnal
DIP switch, TTL and RS-232 ports lets you adapt
the MFJ-1229 to nearly any home computer and
even opergte AMTOR with appropriata softwate.

A crosshalr “scope” LED tuning array makes
atourate tuning fast, easy and precise.

You can transmit both narrow (170 Hz) and wide
{850 Hz) shift while the variable shift tuning lets
you copy ahy shift (100-1000 Hz) and anhy speed
{5-100 wprn, 0-300 batid ASCII).

Automatic threshald correction and sharg: multi-
pole active fliters give good copy undsr savers
QRM, weak signal and selective fading.

Thera's aa FM {limiting} moda for sasy trouble
~free tuning that's best for general use and an
AM (nan-Hmiting} mode that glves superior per-
formanece under weak signals and heavy QRM.

A handy Normal/Reverse 2witch eliminates re-
tuning while checking for inyeried RTTY.

An axtra sharp 300 Hz CW {ilter really sepatates
the signals for excelient copy.

12V2 x 1212 x & Inches. Usas floating 18 VDG or
110 VAC with MFJ-1312, $4;85.

MFJ PORTABLE ANTENNA
MFJ’s Portable Antenna [ats you operale 40, 30,
20, 18, 15, 12, 10 meters from apattmants, motels,
cacrg{: sites, vacation spots, ahy alectrlcd?lg clear
incafion where space for fulfi size ahtenna’ls a*
problern. i
A talescoping whip (sxtends 54 in.) is mounted
on self-standing 5% x 6% ¥ 2% inch Phenollc
case. Bullt-in ahtenna‘tunergield strenght meter.
50 teet coax. Complete mul§-band portable an-
tenna system that you cah ‘
300 walts PEP. G

MFJ-1621
$79.95

Everything you nead Is includad for sending and

MFJ ANTENNA BRIDGE mrs-2048

Now you can quickly optimize your  $79,95
antenna for pask performance with .
this portabie, totally salf-contalned .
antanna bridge thal you cah take to
your antenna site—no other equip-
mant {5 needad.

You can detarmine If your antenna is
too long or too short, maasure Hs
rasonant fraquency and antenna
rasistance te 500 chms. [t's the
satiest ahd most convenient way to
determine ahtanna performance avall-
able today to anyone. Thera's nothing o
oisa like it and only MFJ has it. Buil-in resistanice
brigge, nuil meter and tunable oscitiatar-driver
{1.4-30 MHz). Uses 9 V battery. 4 x 2 x 2 inches.

REMOTE ACTIVE ANTENNA
Thh authorftative ‘‘World Radie TV Handbook™
rate the MFJ-1024 &5 “‘a flrst-rate sasy-to-oper-
ate gitlve antanna ... Quiet, with excellent dy-
nale range and good gain ... Very low nolse fac-
tor 1. Broall fraguency coverage ... the MFJ-
102# is an excellent choice in an attive antanna™
§4'inch romote active antenna mounts outdoor
away from electricat noise for maximum signal and
mingmum nolse plckup. Often outparforms fong-
hundreds of fast long. Mount anywhere-atap
es, buildings, bafconies, apartments, ships.
with any radto to receive strong clear signals
a over the world. 50 KHz to 30 MHz. High
mic range eliminatas intermodulation. Inside
| ynit has 20 dB attenuator, gain control,
Switch 2 recelvers ahd altiliary or actlve
antsnna. “'On™ LED. 6x 2 x5in.
B0ft. coax. 12 VDG or 110 VAC with
g MFJ-1312, $9.95.
MFJ-1024

$129.95

200 WATT VERSA TUNER
mrs18 $59.95

MFJ’s smallest
200 watt
Varsa Tuner T it
maiches coa, - . R
random wires L g N
ahd batanced —— -
lines from 1.8 thru 30 MHz. Works with all solid
state and tube rigs. Very populat for use between

transceiver ahd finat amplifler. Efficient alr-wound

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIED, RETURN WITH-
\N 30 DAYS FOR PROMPT REFUND (less shipping).
» One yeat unconditional guarantee » Made in USA

ROLLER INDUCTOR TUNER

mFs089 $329.95
Mest the ““Vorsz-Tems a-gbmpact roller
Irductor tuner that lets you run up to 3 KW PEP
and match everthing from 1.8 to 30 MHz,

Dosigned to match the new smaller rigs, the
MF.J-989 is the bast rofier inauctor tuner pro-
duced by MFJ. Our roner Inductor tuner features
& 3-digit turn counter plus a“spinner knob tor re-
cise inductance control tar maximum SWR raduc-
tlon. Just take a look at alf these other greal fea-
tures! Bulit-in 300 watt, 50 obm dummy fcad,
bultt-In 4:1 balun and a bullt-in fighted meter that
reaus SWR and forward and reflected powsr In 2
rahges (200 ahd 2000 wafts). Accuracy +10% full
scaie. Meter Jight requlres 12 VDC. 6 position ah-
tenna switch. 10% x 4% x 15 inches.

MFJ “DRY”’ DUMMY LOADS

MFJ-262
$64.95 3

MFJ's “Dry” dummy loads ars alr cooled—na
messy ofl. Just right for tests ahd fast tune up. Non-
inductive 50 chm reststor in aluminum housing
with 50-239, Full load to 30 seconds, de-raflng
curve to 5 minutes. MFJ-260 (300 watt), SWR 1.1:1
10 30 MHz, 1.5:1, 30-160 MHz, 21ax2VaxT in. MFJ-
262 (1 KW), SWR 1.5:1 10 30 MHz, 3x3x13 Inches.

MFJ ELECTRONIC KEYER

MFi407 :
$69.95 |

A

MFJ-407 Doluxs Elsctrunlc Keyer sends [ambic,

attomatic, seml-alito or manual. Use squaezs,
singla lever or stralght key. Plus/minus keying. 8

to 50 WPM, Speed, walght, tone, volume controls.
On/0ft, Tune, Semi-auto switches. Speaker. RF
proof. 7x 2 6 Inchas. ses 8V battery, 59 VDC
or 110 VAC with AC adapter, MFJ-1305, $9.95.

inductor gives more watts out. 4:1 balun, 5x2x6 In,

T0 ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800

* Add $5.00 eath shipping/handling « Call or writa
for free catalog, over 100 products.

MFJ ENTERPRISES, IKC.
Box 494, Mississippi Stafe, MS 39762

Call 601-323-5863 in Miss. apd outside - MastecCard
continantal LISA Telex 53-4580 MFJ STKV .~
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Computer control

your HF operation
with GX Turbo.

Your computer belongs in your
ham shack, especially now with
powerful GX Turbo software.

GX Turbo runs with any Apple
or Commodore 64/128, and really
supercharges your FT-757GX
operation.

Via computer control, you'll
enter frequencies directly to VFOs
and memories. Tune up and down,
manually or automatically. Edit,
save and load memory files.
Exchange and copy frequen-
cies between VFOs and
memories. Even time a
QSO and more.

So get the DX advan- -
tage with GX Turbo. For all
the details, make a pit stop by
your Yaesu dealer today.

Apple is 2 registered trademark of Apple Computer, Inc.
Commedare 64 and Commodore 128 zre registered trade-
marks of Commedore-Amige, Inc.

Our 30th Anniversary.
Yaesu USA 17210 Edwards Road, Cerritos, CA 20701 (213) 404-2700

Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamilton,
OH 45011 (513) §74-3100

Prices and specifi-
cations subject to

¢ BUY — SELL — TRADE
Vi ALL BRANDS NEW & USED

DRAKE KENWOOD COLLINS ICOM YAESU HEATHKIT
SEND $2.00 FOR CATALOG & WHOLESALE LIST

L ASSOCIATED RADIO ——
8012 Conser - Box 4327 i
QOverland Park, KS 66204 » (913) 381-5800
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" Only the genuine has these trademarks

Spider Antenna >

U5, Patents 4349025, 4460694
They are your assurance of qualily
and performance

Is Factory Pre-Tuning Good?
No—It Just Does Not Work!
Every HF obile installation has its
own charucteristics, and the antenna
snust be tuned to fit them. Only the
Spider™ Antenna with its patented
tuning sleeves can be tailored by the
user to fit his own requirements. If the
antenna is later moved to a dilferent
installation, the Spider'™ can always be
re-tuned as needed,

Beware of Cheap Imitations!

The Most Convenient
Antenna for
Mobile Work
No more stopping to
change coils, Once
the Spider’™ Antenna =777
is tuned for 10, 15,
20 and 40 (or 75}
meters, just switch
your transceiver from -
band to band—the
antenna will follow gz
by itself, A

e

change without notice.

WANTED
Marine Coast Station Operators

Martne Coast Station WNLI Slidell{Loui-
siana} Radio has immedIate openingsfor
persons interested in Morse Code com-
munications. Must have First or Second
Class FCC Radiotelegraph License and
able to type 40WPM. Interested and qual-
ifled persons call 1-800-258-7073, Mon.-
Fri. 8A-4P GDT or send resume to:
Assistant Manager

TRT Telecommunications Corporation
P.O. Box 1748
Pearl River, La, 70452

An Equal Oppaortunity Employer M/F

Foid, Crystal
T Filfers

for KENWOOD TS820, TS930, T8940

Our hilters have received universal praise. A famous con-
tester VEIBMVY wrota recently in Radiasnorting™s raview: ...
Kanwood filters arg great hut §-pole Fox Tdnge fiters are
batter .. 1have putapar in my 930 and the imoravamént is
fanlasiic. .

FOX TANGO MATCHEDG-PAIR FILTER KITS
2.1KHz for SSB; 400HET tor CW . .. ... $170/palr
$6B and CW (4 fters) SPECIAL .. .. .. §318
Kits include datailed instructions and all npeded parts.
Sgecﬂv bandwidths and Kenwocd Madsl when ordening.
FOX TANGO filters equal or axceed the elaims of imitators.
Why nisk disappaintment? Get the raa/ thing!

SHIPPING: $5 U and Canads, $12 Eisewhare

Grder by malor phone » VISA!MC or COD accapted
Ask About Our Fiters Far Many Other Rigs.

FOX~TANGO Gorp.
Box 15944, W. Palm Bch, FL. 33418
Tetephone: (305) 683-9587




KENWOOD

T5-8405 LIST $1899
NEW Top-of-the-Line
HF Yransceiver
*100% Duty Cycle
* 40 Memory Channels

CALL FOR SPECIAL PRICES!!

T5-9308 LIST PRICE $1649
CALL FOR SPECIAL SALE PRICE!

TS-4405 NEW! NEW! NEW!
CALL FOR SPECIAL SALE PRICE

75-4308 LIST PRICE $898.65
CALL FOR SPECIAL SALE PRICE!

TS711A LIST $799.95
TS-811A LIST $899.95
CALL FOR SPECIAL PRICE!

TW-40004 LIST $599.95

CALL FOR SPECIAL PRICE!

COMPACT 2M FM MOBILE

IC735 NEW General Coverage
HF Transcaiver Full Featured
-Ultra Compact - Economical
List Price $849

CALL FOR SPECIAL PRICE!

IC-751A New Full Featured

HF Transceiver. Top of The Line.
Warranty

CALL TODAY FOR L.OW

TEXAS TOWERS/ICOM PRICES

10271A List $699  1C271H List $85¢
ICA71A List $799  IC471H List $1099

GALL TODAY FOR SPECIAL
LOW ICOM PRICES!!

IC27A List $369 IC27H List $409

ICIATA Ligt $449 ICA7A List 5469
CALL TODAY FOR SPECIAL
COM PRICES!

&/ YAESU

FT-757GX LIST PRICE $829
CALL FOR SPEGIAL SALE PRICE!

FT-726R LIST PRICE 5889
CALL FOR SPECIAL SALE PRICE!

FT2700RH NEW 2m/T0em
Dual Band Transceiver
Full Duplex — Cross Band

ATR-15 15000 Antewha Tuner, ,

ALS0A NEW 1000W 3-5002 Amplifier $68
Al-84 500W PEP Dustput

{4-6MJ6 Tubss)........ .............
RC§-4 4 Pos Ramale Antanna Switch. .. .$115.9
RC3-0V 5 Pos Remot Anisnna Switch  .$119.5!

TEN-TEC
SALE!

NEW CORSAIR Il
CALL FOR PRICE AND DELIVERY INFBHMATIOH

425 Titan New 3KW ampliifier
in stock - Call For Special Pric

O eration! List $§579
LL FOR PRICE—SAVE $5!

FT-200RH

NEW High Tech
2mtr HT

5 Watt Output
NOW IN STOCK

CALL FOR YOUR
SPECIAL PRICE!

FC3200 NEW 2mi70cm
Dual Band Xcvr List $549
CALL FOR SPECIAL PRICE !

ICOZAT - 2miv
ICO4AT - YUcm
High Tech
HT XCVR

ICZAT - 2mir 3
# |1C3AT 220 MHz ¥
IC4AT 440 MHz

WEW PACKRATT Model PK-64
Pavkat Controlier $215.95

ELH-230D

LIST $89.95 .
H) Watt 2M Amp wareamp
Special $79 00
Other Alinco Amps in Stock Call For SDECIaI Fnca
POWER ;
SUPPLIES

EP-3030 LIST s208.00 §
SPECIAL $180.00

P80 Packet Cantrofier zu 25
CPM-1Computer Pateh. , ‘ 80.9%
GP-1/64 Computer th W.’CM MBATEST 3219 95

GP-100 Dalue Computer Pateh . . .$299.95
PG4 C64 Packet System, . . §219.95
MBATOR Sctiware C64 urUlczﬂ(Splcﬂy) 139.85
Doctar DX CW Band Simulator SoHware, . . . $99.95
Dostor Q80 Morse Gode Tewiner Saftware. . §79.95

isapols 144MHz, 220MHI & 440MHz Antanpas
In Stock — CALL FOR SPECIAL PRICES!

/ALL IN STOCK — :
V" __CALL FOR SPECIAL PRICES

TM 26T0A (T0W) LIST £549.95
TM 2650A (45W) LIST $459.95
TM 2530A (25W) LIST $398.95

CALL FOR SPECIAL PRIGE

RS TR2600A . 2mtr
TR3G00A - 70cm
i High Tech

HT XCVRS NEW
Ultea-
Compact
HT XCVAS

TH21AT 2mir
TH31AT 220 MHz K 4

THA1AT 440 MHz )
CALL FOR SPECIAL PRICES—
SAVE s$si!

e

B Model

‘Cont, Amps  iCS Amps Price

i RS4A 3 4 $ 89
 RsTA 3 7 a9
H RS124 9 12 89
RS20A 16 2 g

{ RSZ0M 1% 20 199
R555A 25 35 135
RS36M 25 35 149

ASTRON POWER SUPPLIES
Heavy Duty - High Quality - Rugged: Reilable
 Inpul Voltage: 105125 VAG Gutpul 13 BVIC + 053
* Filly Electranically Regulated—
SV Maximum Rippte
¢ Cureept Limiling & Growbar
Protection Circuits
¢ M-Series With Melar—
4-3enes Without Mater

AAURAGE AMPLIFIER
SALE!

B3016

ONLY 31991
Mcdel  Band rﬁ‘.li-’ Input  Qutput sﬁlo
AIE 6M Yes DWW 150W
8235 M No W 30w
B234A M Yes W 30w
B215 4 Tes AW 1s0wW
B108 M ves 0w a0
R1M6 “M Yes  1GW 1BOW
B3U6 &M Yes  30W 160W
D24 440 No 2w AW

440

Div. of Texas RF Distributors inc. 1108 Summit Ave., Suite 4 ¢« Plano, Texas 75074
IFrices & Availability Bubject To Change Without Notlce)

Call For Speclat Prica

& THL CORP.

CALL F
-

; o
9 - NEW KPC-2 Packet Coniroller

FM-240 . ® '“
NEW COMPACT P> —_—
£M-25W FM Transcaivar ’
s 16 memory channels  » ; YEOs

* Programmable sub audible tone unit
inciuded no extra charge

= dphonal voice syninesizar avaiable

preamps In s10ck
SPECIAL PRICES!

Power arnps a.nd facek

List$219.00 ONLY $189.95
The Interface. . . List $169.95, .. SALE $129.95
Intorface Il .. .LIst $269.95. .. .SSALE $239.55
Universai Torm Unit. List $199.95, SALE $189,95
UTY Tucwninal Saftware (IEM/CPM/TRS80)$15.55

Mon-Fri:
Sat: 9am 1pm

June 1 986 1 45




KENWOOD
HF Equipment List Juns
209995 Call$
180995 Call$
809.95 Call$
999.95 Call $

70095 Call$ I, ' .
74905 Call$ [ FRG-9600 60-805 MHz Receiver

: k HF Equipiment List Juns
iC-751 9 Band Xevr, 1-30 MHz 629.05 Call$ HT ONE Xovr 285900 Cali$
HF Equipment List  Juns Sioos Cals B FT757GX Xewr 87995 Call$
IC-751 Xovr 1399.00 Call$ | ‘ FT 980 CAT System  1658.00 Sall §
IC-751A Xcvr 499.0 : eceivers
Gras o el an B FriG 5800 150kHz-30 MHz 569.00  Gall $
P55 Power Supply 16300 Call$ B TS-440S AllNew Compast HF Xeyr Wl FRG 960060 -805 MHz - 64900 Call
1S-35 Power Supply 169.00 Call $ VHE/UH A VHF/UHF os006  Call §
Receivers TR2500A2m FM.HT 34995 Call$ B (TR IS oo callg
Callg [l 11 2000400 HT 35985 call$ M LI o Mhz 27095 Call$
IC-R-7000 96900 Cal% [l TH21AT Compactzm 20995 " Cat$ g O M 59995 Oall §
IC-RT1A 849.00 Ca B TH31AT Compact 220 249.95 Call$ B E{'ngF;”HTmOMH 2 T aMe00 200.05
VHF/UHF T 41AT Compact 440 2499 Call$ B NG-15 Quick Charger 7900 Cail$
IG-U2AT 2m, HT 369.00 Call'$ (@ tp 2570A 70w, 2m Zao9e Calls B FT-270RHw/FTS-82m 43900 Call$
IC-2AT 26000 Call$ [ 131 25504 45w 2m 46995 Call$ [ FT-2700RHw/FTS8 50995 Cali$
1G-271A 2m, Base 73500 Call$ &Y T 2530A 25w, 2m 39995 Cails [ FT-726R All Mode
IC-27A CGompact 380.00 Call$ B8 Ta21942m, Mobile 36985 Cali @ OSCAR 92600 Call$

IC-3AT, HT— 299.00 Call $ TM 411A 70 ¢ 44905 Calt @ ©6m Module 21585 Call$
C-37A Compact Mobile  449.00 Call ™ List § SU-726 10085 Cal$

IC-D4AT 440 MHz, HT 399.00 Call$ TM-201B 2m, FM Mobile 33885 Call§ & 430/728 29995 Call$
|CG4AT 299.00 CQall§ TM-401B 70 ¢m Mobile 36895 Calls W 440726 29995 Call$
IG-471H 75w, 440 MHz  1149.00 Call § TS-711A 2m, All Mode 79985 Cals @ HE/728 995095 Call$
[C-4TA 48800 Call § TS-811A 440, Base 899.95 Calls @ FTR-2410 2m Hepeaters 107500 Call §
IC-3200 25W, Dual Bander569.00 Call $ | TS-711A2m, AllMode 83895 Call § B FTR-541070cm Repeaters 1249.00 Call §
IC-200H 25W, 2M, SSB/FM $549 Call $ @ TS-811A 440, Base 94995 Call $ |8 ——
IC-490A, 10W, 440, SSB/FM $649  Call $ TL-922A HF Amp 139995 Call$ B e e . .
RP-3010 UHF, Repeater 1049.00 Call $ $5M-220 Moniter 37995 Call$ i TE Systems Jurs .
IG-1271A 1.2 GHz Base  1049.00 Call$ [ TS5~H0s w/AT 100985 C g Mirage Call § |
1C-120 Mobile 499.00 Call$ | TS-440s we/ AT 949 95 Ameritron Call$ |
‘ Amp Supply Co. Call § §
3 EE,E%MM List Bird Products In Stock Call$ |
$7-20T 2m HT 349.95 KLM Antennas Call § §
| Welz Power Meters, Acces. Hustler Antennas In Stock all § |
| Tokyo Hy-Power Larsen Antennas In Stock Call § 3
VHF/UHF Amps/Tuners AEA Products in Stock
o Kantronics  Froducts in Stock
Astron Products in Stock
Bencher Products in Stock

AIR CONDITIONED - ALL INDOORS - AIR CONDITIONED

———Atlanta HamFestival—
WORLD CONGRESS CENTER-ATLANTA GEORGIA

SATURDAY, JULY 19TH & SUNDAY, JULY 20TH

-Location-Georgia Worid Congress Center +Admission-$6 Advance-$7 at the Door

«indoor Airconditioned FleaMarket (All Admissions Valid Both Days of HamFestival)
«License Exams Given Both Days -Reservations Encouraged & Accepted ‘
-Plenty of Parking Nearby -Make Checks Payable to: Atlanta HamFestival

FOR  INFORMATION WRITE:
ATLANTA HAMFESTIVAL-P.O. BOX 77171—ATLANTA GA. 30357
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Ham-Ads

(1) Advertising must pertain to products and services which
are related fo Aunatene Radio.

(2) The Ham-Ad rate is K% cents per word, This includes firms
ur individuals offering products at servicss for sale, A special
rdre of 25 cents per word applies to individuals sseking to dispose
ol or acquirs persehal station eguipment, and to hamiest and
convention announcenients.

31 Remittance in full must accompany copy since Ham-Ads
dre pot carried on our books, Each word, abbreviaizon, model
nomber, and aroup of numbers counds as ane word. Entire
telephone numibers count ag one word. No charge for postal Zip
vade. No gash or contract discounts or aeetcy comsnission will
be allowed. Tear sheets or praofs of Ham Ads cannot be sup-
plied. Submitted ads should be typed or clearly printed on an
§-142% x |1* sheet of paper.

14} Clasing date for Ham-Ads is the 13th of the second month
praceding publicatian date, No cancellations or changes will be
accepted after this closing date, Example; Ads received August
14 through September 3 will appear in November Q5710 (f the
2th fafls on 2 weekend or holiday, the Ham-Ad deadline js the
previous working day.

{51 N Ham-Ad may use more than 100 words, No adver-
tiser may use more thao two ads in one issue. A last name ot
cill must appear in sach ad. Mentinn of lotteries, prize draw-
ings, games of chance, ete, is not permitted in QST advertising,

(61 New firms or individuals offering prodyets or services far
wile must submit a production sample (which will be returried)
for olir examination. Dealery are exenmpted, uniess the product
is unknown to uy, Check with us if you are in doubt. You must
furnish a statement in writing that you will stand by and sup-
pott all claims and specifications mentioned in their advertising
before their ad can appear.

The publisher of (3T will vouch For the integrity of adver-
tisers who are obviously commercial in character, and For the
grude or <huracters of their products and services, Individual
advertisers are not subject to scrutiny.

. The League reserves the right to decline or discontinoe
advertising for any reason.

Clubs/Hamfests

PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
mission.

l SMALL: 13/74" X 21/4" X 516"
Perfect means of RTTY code D

PRICE  $49.95 Ppd.
+$3.00 for Calif. address,

Full feature repeater 1Der with timer
$79.50 Ppd. +$4.77 for Calif. address.

WARRANTY
Returnable for full refund within

repair or replacement.

GCWA Quarter Century Wirelass Assaciation Is an interna-
tional nonprofit arganization founded in 1947, You are sligi-
bla for membership if licensed 25 or mare years ago, and
prasently licensed. It is not necessary o have been licensed
the entire 25 years. Members receive QCWA publications and
participate in QCWA activities. Come grow with us! Write
QCWA, inc., 1409 Cocper Drive, [rving, TX 75061,

PROFESSIONAL OW operators, retired or aclive, commer-
cial, military, gov't., police atc. invited 10 join Scciety of
g\girl-,;lzass Pianears — WYGALMG Box 530, Santa Rosa CA

IMRA-International Mission Radin Assoclation Helps mis-
sionarias by supplyfing equipment and runningoa net for tham
daily except Sunday, 14.280 MHz, 1900-2000 GMT, Br
Bernard Frey. 1 Pryar Manor Ad., Larshmont, NY 10538,

THE Veteran Wireless QOperators Association, 2 nen-profit
organization of communications penple founded in 1925, in-
vites OX)UT lnguiries and application for membaership. Write
VWOA, Ed. F. Pleuler, Jr., Secretary, 46 Murdock Steest,
Fords, NJ 08863.

JOIN the OId Old Timers Club, an International nen-profit
organization.  you operated a radio station, commercial,
amateur or Armed Forces 40 o mare years ago, and have
an Amateur license at present you are eligible. Join the real
pionears of ham radio, Write (LO.T.C. {41} Stoneybrook,
Mamaroneck, NY 10543,

HAVE A-M capability? Join §.P.A.M. (Society for Promation
A-M) Membership is free. Write: F.A. Dunlap (S.P.A M.}, 14113
Stoneshire, Houston, TX 77060 (5.A.5.E. piease),

MORASE TELEGRAPH CLUB, established 1942, sesks
fandling and radio operators interested in telegraphy and
Morse history, 46 chapters UGA & Capada. For information
and sample paper contact W, K. Dunber, ADSE, 1107
Maplewood Dr., Normal, IL 81781 508-454-2029,

THE FLORIDA Amateur Digitaf Cormmunications Association
(FADCA} publishes & monthly newslattar, the FADCA Bsacon,
about Packet Radio, Wrile far a sample copy, FADCA, 812
Childars Loop. Brandon, FL 33511,

FCC EXAMSB, Novice-Extra. Sunnyvale VEC ARC,
408-255-9000, 24 hour. 73, Gordon, WENLG, VEC.

THANK YOU for attending Warren Ohio Hamfest, Ses you
August 17, 1988,

INDIANA (MUNCIE} June 8: The Muncie Area AHC (MAARC)
will hold ®s Annual Hamiest at the Dalawars Coun
Fairgrounds from B AM till 3 PM Sunday. Admission; in ad-
vance $2. At the door $3; tables $5. With elactricity. Overnight
camping hook-up $5 per space. Amateur Upgmde Test will
bes given n a separate building from 9 AM to 17 AM only, Fres
parking and tood available, security will be on site at ail tirmes,
Far more info contact Robert A. Casada, KCATY, 2608
Sycamore Ava,, Muncie, [N 47302, Tel, 317-P88-9449,

PENNSYLYANIA (MEADVILLE)—July &: Firecracker Hamfest
by Crawford Amateur Radio Society, Elestronics, tadios, com-
puters. New location at Meadville Recreation Center just off
Rt 27E in Meadville. All ircioors; no rain-out. One olympic and
twa child-size deluxe swim pcols with lockers and showers
and other sports avaeilable In Center. Free indoor fleamarket
space; bring table. Dsalers: free indoor space and table(s)
available by preregistration; resetve early. Admission
aduli-5$2.00, children fres, swimmin? for smali extra. Talk-in
142.53145,13, W3AMIE/R. For information: write CARS
HAMFEST-86. PQ Box 853, Meadville, PA 18335 or call Ben
Farer, KF3F, 814/724-2432,

NORTHERN NEW JERSEY—Sussex Gaunty ARG Hamfest,
July 16th. Bussex County Fairgrounds, Augusta, N.J. 8:00 AM.
indoor/Qutdoor space. Acras of parking. Rafreshments, Talk-n
147.90/30 and 148.52. For information call Donald Stickle,
K20X, 201-863-0677.

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 « LIMA, DHIO - 45602

I ten day trial period. One year for

Your call sign programmed at factory,
please be sure to state call sign when
ordering,

Inquire about commercial models.

AUTOCODE
P.O. Box 7773 Dept. Q
Westlake Village, CA 91359
(805) 497-4620

L)

R-390A HF RECEIVER

Famous military receiver
tovers 05-32 Mhz AM-
CW In 31 one Mhz bands
using mechanical digital
tuning. 455 Khz IF; has
feur Colling rmechanical
i filters for selectable 2-4-
8-16 Khz bandwidth. 100 Khz calibrater; BFG. No covers.
1157230 VAC 60 Hz: 10Y2x18x1634", 495 [bs, sh. (UPS
In 2 pkgs.). Used-reparzble $215. Checked $335.

Manual, partial repro . . . ... $15,
PARTS FOR R-390A, used-checked:

PTOVFD assembly $48  If Colfins Mfyg. ......... 560
Mechanical filters 2 ar 4 KHZ .......................535
BKHZ .o $27 IBKMZ .o $20

Set of four mech-filters............c...eoeee... .. 585

Power supply less 2625 tubes....$30 Most other
parts available, except meters, Write for listing.
Pricas F.0.B. Lima, 0. + VISA, MASTERCARD Accepted,
Allow tor Shipping &  Semd for Mew CATALOG
Address Dept. UST < Phane: £19/227-6573

Save Time-Money with HAZER

® Naver climb your tower again with this elevator system,

* Aptenna and rotater mount on HAZER, complete
system trams tower n verticle upright position.

* Safety lock system on HAZER operates while raising-
lgwaring & normal position, Never can fall,

* Waight trenstarred diractly to tower. Winch rable used
oniy for raising & lowering. Easy to install and use.

= Wil suppert mest antenna arrays.

* Satety - speed - corverience - Inexpansive.

* Complate kit includes winch, 100 . of cable,
I;ardwa:a and instruetions. For Aohn 25 G

owar.

Hazer 2-Heavy duty alum,, 12 sq.1t i, $297.00 ppd.

Hazer 3-Standard alum., 8 sq.f. Joad ZI&MEE&

Hazer 4-Heavy galv. steel, 16 sq.ft load 278.00 ppd,

Ball thrust bearing TB-¢5 for any of above 42,50 ppd.

Satiziaction guaraniesd. Gall taay and chargs to ¥isa o

MasterCard,

Lz an alternative, purchase a Martin M-13 or

M-18 aluminum fower engineered specifically

ior the HAZER system, or & truly self-

supporting steel tower. Send for tree details.

GLEN MARYIN ENGINEERING INC
P.C Box O 253 Booaville, Mo. B
. B1B-3H2-2734

HW-8 Mabile FG Gray 18.95
Squalo Horiz. Polarity 33.95
AR-6 Ringo 38.95
DI-6 Mosley 5/8 wave 65.95
617-6B 6el. 34' boom 218.95
A50.3 3el. &' boom 56.95
220 MHz,
AP220.3G On Glass 37.95
SF-220 Hustler 5/8 wave 14.95
CGT-220 Colinear TLM 44 .95
CG-220 Colinear 3/8-24 26.95
AR-220 Ringo 29.95
ARX-220B Ringo Ranger  42.95
G-7 220 10-2" 114.95
A220-7 7el., 69" Boom  34.95

A220-11 11el., 144" Boom 52,95

A220B 17¢l., 19' Boom 99.95
440MHZ

AP450.3G 6" On Glass 37.95

AP450.5G 30" On Glass 41.95

TA440KW 1/2 Wave for HT 22.95

G-6 440 Hustler 88" 109.95
AR450 Ringo 29.95
ARX450B Ringo Ranger |l  42.95
A449-8 6el,, 35" boom 34.95
A449-11 11el., 60" boom 45.95
4108 12el., 6 boom 59.95

17'-4" boom

84.95

Diamond Antenna
DPEL770H 144/440 120W 39.95
DPSR770 Fiberglass, spring34.95

DPBDY770 150W Fiberglass79.95
Larsen
NLA2/70 or NMO 2/70 44.25

Dunlexer 144/430 50Watts 29.95
Send 50¢ for 64 page antenna catalog.
All prices plus shiping.

1-800-

H. C. Yan Valzah Co.

I 1140 Hickery Trail
Oownars Grova, IL 60515

Satisiaction Suarantend
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{abar warranties on selected pieces.
And, remember .. .

— WE SERVICE WHAT WE SELL —

have been serving the amaleur

=3 community with QUALITY PRODUCTS and
REPENDABLE “SE-RVI-CE” and, we fully intend to
cary on this proud kadition with even MORE new
product lines plus the same “'foir” trealment you've
come to rely on. Our reconditioned equipment is of the
finest quality with 30, 60 and even 90-day parts and

AEA DRAKE MOSLEY
AMECO ENCOMM NYE
AMERITRON HUSTLER
ANTEX 1C0M
ARRL JANEL
ASTRON KANTRONICS
ANTENNA KDK
SPECIALISTS KM
BLW LARSEN
BENCHER ME]
BUTTERNUT MINI-PRODUCTS
CUSHCRAFT MIRAGE
DAIWA

Sarious Mobile Radio installations
Require JLX. . Equipment
MM 100 Mount Systums

Mm10e13

13" width MM1009

S"width

The MM100 Mount System is available in 8% and
13* widths to accommodate all types of radios,
suanners, navigational alds. siren or lite bar con-
trols, and othatr mobil communication equipment,
Any desired viewing angla can ke set with posi-
five Iocking adjustments that swivel, tilt, or tale-
scope out. Constructionis heavy gauge steel with
all necesssary hardware included. The fiat mount
hase shown will fit vans, FV's ar vehicles with flat
finors. Gustorm mada bases are available such as
the home pedestal base pictured. Price on
maounts MM1008 or MM10013 15 $239.50 LIPS in-
cluded. Request FREE Y-3 cataiog and MM1C0

info sheet.
mm___nx EQUIPMENT LTD. ‘@l

i P.Q. Box 4, Oaklawn, IL 60456
o (312-423-0605)

148 OS5

STORE HOURS:
9-5 P.M. {CST)
MONDAY thes FRIDAY
OPEN SATURDAYS
from 9-1 P.M. (CST)
CLOSED
SUNDAYS/HOLIDAYS

&=

P.O.Box 73
208 East Kemp
Watertown, 5D 57201

“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER’’

SELL-TRADE

New & Reconditioned
HaMm EQUIPMENT

Call or Write Us Today For a Quote!
You'll Find Us to be Courteous, Knowledgeable

and Honest

rone (605) 886-7314

AEA AMT-i. REGULARLY $479.95
NOW ONLY $299.95

THE AMTOR TERMINAL UNIT!1!
ASCII terminal or personal computer with a terminal
program. Also works RTTY, CW, ASCII.

ORDER YOURS TODAY! Limited quantities.

Works with any

ECM Electronics

_For more |nformat|on w

t o

ELECTRONICS | ™

ROUTE 2, BOX 489
MURA. MINNESDTA 55051

WEW! cope

DSCILLATDR

introduces the most
convenient way yet to learn code. This
totally portable, hand-held unit sends
vou code no matter where you are and
it's easy to use.

@ 2 to 30 WPM code speed ® Four vol-
ume settings ® Weighs only a few ounces
and can fit into your shirt pocket @ Pow-
ered by a 8 volt battery @ Eight practice
texts to choose from @ Advanced circuit-

ry design ® Rugged, impact resistant plastic $79 95

case @90 day warranty on parts and labor

INCLUDES
EARPHONE ATTACHMENT

COMPLETE

Only personal checks and
postai money orders accepted.
F(rst quantltles hrmted

HI'VOLTAGE RECTIFIER§|

14, OOO VOLTS' { AMPERE

REPLACES
B66-872 B
3828 ETC.

IDEAL FOR 2 KW.
LINEARS
2504, SURGE .

4 FOR_$20.22 POSTPAID

| T5 FRIENDS LANE

K2AW's "SILICON ALLEY"

+«F

WESTBURY, NY, 11590 |

WRIGHTAPES:! (Since 1976) Unconditionally guaran-
teed Morse Code Practice on 60 min. casselie tapes.
Heginners 2-tape set 5 WPM $7.90. Alsc 3, 4, b, &8, 10,
911, 12-14, 14, 18:20, 22, 24.28 WPM. Specify Plain
Language or Code Groups. Also plain lang. only
%0-35, 35-40, 4560, FCC type tests: 56, 1112, 11117,
13-14, 4024, Cali gigns: 12-15, 20-24, Nos.: 522, 1318,
18-24. Checl, MIC, Visa $3.95 ga. PPD 1st claas USA,
Can, Printed texts add $.50 per tape. Call anytime.

vo instant Service 4.
ST PH: 5174849784 WRIGHTAPES %,
235 E. Jackson &1 = Lansing, M1 48308




1986 "BLOSSOMLAND BLAST" Sunday, October 5, 1986,
Write “Blast” PO Box 175, St. Josaph, Ml 49085.

THE BTH ANNUAL TSRAC Wheeling Hamtest/Computer Fair,
Sunday, July 20, Whesling Parl, 9 AM to 4 PM. W\'s largast,
Dealers welcome 20,000 square feet under rook: 5 acres flea
market. Family activities at Park. Admission $3 In advance-$4
at daot, Tq tesarve space contact: Jay Paulovicks, KDBGL,
HD 3 Box 238, Wheeling, WV 26003 304-232-6706, for tickets,
TSRAC, Box 240, RD 1, Adena, OH 43501, 614-548-3930.

asL Cards/Rubber Stamps/Engraving

POST CARD QSL, Kit - Converts Pust Cards, Photos, to QSLal
Stamp brings circular. Labselcraft, P.Q, Box 412, West Sand
lake, NY 12196,

DON'T buy Q5L cards until you see my free samplas — or ’

draw your own design. | specialize In custom cards. Send
black and white sketch: wil give quote. Little Print Shop, Box
9848, Austin, TX 78766,

FREE samples — stamp appreciated. SGonner, 522 Notre
Dame Ave.. Chattanooga, TN 37412,

QSLs & tubber stamps, Top guality, QSL sarples and stamp
gﬁmaﬁc{n S0c. Ebbert Graphics D-3, Box 70, Wastarville,
43081,

EMBROIDERED emblems, cusiom designed club pins,

medallions, frophies, ribbons. Highest quality, fastast dalivary,

ng’eést grlcas anywhara, Frae info: NDI, Box 6865 M, Marietta,
0065,

QS5ls — 1) Famous KPAAB custom collection. 2) Railroad
emplorees and railian’s speciais, 3) Front repart siyles. 4)
Mulliple salisigns. 5) Ham “'businass cards.” State your
yample wants, 39¢ sslf addressed business size envelope re-
quired. Marv Mahre, WOMGI, 2095 Prasperity fve,, St. Paul,
MN 561093621,

QSLs Samples 40¢ (stamps Oggl Fred Leyden, W1NZJ, 454

Proctor Ave., Revers, Ma 02151,

BE SURPRISED - get & variety of cards - 100 for $8 or 200
for $13. Samples $7 refundable. All three calors, fast servics,
satistaction guaranteed. Constanting, 1219 Eflington, Myrtle
Beach, SC 29577

FINEST CUST. M QSLs AND AUBBER STAMPS: Largs cut
catalog and samples $1 refundable on first order. Ritz Print
Shop, P.0. Box 45018, Westlake, O 44148,

QSL’s — since 1956, iree samples, Busprint, Box 7575,
Kansas City, MO 54114,

FAEE, 100 Q5Ls wih first ordar. Samples 50¢, Gazsho Press,
At 4, Box 4145,7 LaPlata, MD 20646,

ENGRAVING, CALLSIGNinarma badges by WALCV. SASE for
price sheet. Box 4133, Querland Park, KS 68204,

CADILLAC of QSLs — Completely ditferent! Samples $1.
(E[;fu%tﬁt;;le) Mag's Shack, P.O. Box No. 43178, Seven Peints,

PICTURE Q5L cards of your shack, etc. from your phatograph
or black ink art work. 500 $24.00; 1000 $36.50. Also unusual
non-picture designs. Send stamp for llustrated literature.
Ganerous sampte pack $1,00; half pound of samples $2,00,
Custom printed cards, send spacilications for estimate.
Raum's, AD 2, Orchard Read, Coopersburg, PA 18036
(Farmerly of Philadelphia). Closed July 15 ta August 15,

QSLs, QUALITY and Fast Service for 26 Years. Include Call
furUDecal. Samples 50¢. Ray, K7HLR, Box 231, Gleartiak, UT
84015,

BROWNIE QSLs since 193¢ Catalog & Samples §1
(rg:lérédable with order) 3035 Lshigh Stréat, Allantown, Pa
i .

QUALITY QSLs, Samples 506, Glde Press, WBSMPP, Box
1252, Kankakes, IL 60901,

FIRGT CLASS, Full Golor QSL from your prints or slides. Con-
firming regort and address printed on back, $199/2,500, Smith
Printing, 20420 Cathaven Dr., Saugus, CA 91350,
BO5-251.7211.

QSL CARDS - Look good with top quality printing. Chocse
standard designs or fully customized cards, Better cards mean
mara returns to you. Free brochure, samples. Slamius ?JJ-
praciated. Chester QSL’s, 310 Commercial, Emporia, KS
01.

Q8L samplas — 25¢ Samcards — 48 Monte Carle Dr.,
Pittshurgh, PA 15239,

FREE QSL Card Sampfes—Quality cards atf low prices, wide
sefaction available. Send for free samplas: KE7GY, INSTA.
COPY, AL #1, Box 1486, Roosevell, UT B40BS.

RUBBER STAMPS and Ultragraved Business Cards. 5L,
card brings Free Literaturai J, Glass, WB6ZT], 14316 Cerecita
Drive, East Whiltiar, CA 90604,

THE ULTIMATE QSL . .. your photo in full color on the front
and all other info on backsida, Fram §295 for 5,000, made
from yaur color print or shde. Write for free sarnples, QSLs
By WAMPY, 705 Auduban Circle, Belveders, SC 29841,

Q5L CARDS, Jree samples. Shell Printing, KDIKW, PO Box
50, Rockion, IL 61072,

ANTIQUE-VINTAGE-CLASSIC

CANADIANS—WANT Mint Collins KWM-2 and 755-3C.
VEBVX 306-652-6328.

COLLECTORS: AARE Davee DR-30 Aacaiver, w/DR-30/ps,
Manuat, Spotless, mechanically perfect. Information 1/67 QST.
\@EFW. 514-482-1984.

WANTED; eld micr%phones for my mic. museum, Also mic-
felated items, Writs Bob Paguette, 107 E. National Ava., Mibw.

MANUALS FOR mest Hamgear made 193711972, plus
Kenwaod. No quotes. Qur current catalog 'F at $1 required
1o ardar. Over 2,000 models listad, Hi-Manuals, P.O. Box
FB02, Council Bluffs, 1A 51502-0802,

HALLICRAFTERS Service Manuals, Amator and SWI.. Write
for pricas, Specity Model Nurnbers desirad. Ardco Electronics,
.0 Bax 95, Dept. Q. Horwyn, I 80402,

WANTED: radios, magazines, horn speakers, pre 1930,
WATHU, 1545 Raymond, Glendale, CA 41204, B18-242.6961.

MICRQPHONES and related momgrabilia used in radiorTV
broadeasting prior to 1960 wanted. Cash paid; trade itams
avallable, Write: James Steele, 80 Central Park West, New
York, NY 10023-5206.

RECAPTURE EARLY DAYS of Ham raclio, professicnal radie
and broadeastingl Our baok Vintage Radit {263 pages) takes
you fram the watllest days up thraugh spark to early ‘phone
days. A Flick Of The Switch (312 pages) covers Ham, com-
marcial, wartime and broaccast radio from 1930 to 1950,
Rekindle that axciement of early ham days! Discover the
pieasures of collacting cold radio gear! Just send $10.95 for
gg;h baok to NEVY. Box 2045, Palos Verdes Pnsla., CA
74

WANTED: QST VOLUME 1, W6ISQ, 42 Belbrook Way,
Atherton, CA 84025,

SCHEMATICS: Radio raceivers 1920's/60’s, Send Brand-
name, Model No., SASE. Scaramella, Box 1, Woensocket, B,
028950001,

WANTED. OLD Western Elecirlc, Gunaingham, FICA,
Mclatosh, Marantz, Telefunken, tubes, speakers, ampfiiiers,
713-728-4343, Maury Corb, 11122 Atwell, Houston, TX 77096,

VINTAGE TUBES, Books, Magazines. Dollar and wants,
WAZRUG.

EARALY ELECTRONIC and Mecharical Telavision Sets, parts,
Iterature wante! for substantial cash. Finder's fee paid for
successiul Jeads. Amold Chase, % Rushleigh Road, West
Hartford, CT Q6117 203-521-5230.

8UY, sell, collact and rastore #arly tube equipment? Early
receivars, tubes and telegraph gear? Jain AWA which spon-
sors old time "meets,” flea merkels, museum and journat with
free want ads, Annual dues only $8. Write: Bruca Kellay,
W2ICE, Hte. &, Holcomb, NY 14469.

WANTED: GRYSTAL $ET Parts: Varlomaters, Variocouplars,
Gandensars, Detector Helders, Detectors, Calwiskers, Dial
#nobs, Tap Switches, Tap Points, Binding Posts, Head-
phones, Ml , B30 N, Dixie Highway, Hollywood, FL 33020.

TELEGRAPH BUGS WANTED. Collector needs all models

and vatialions of Vibroplex, Marin, Bunnell, McElray,

Melshan, efc. including military and madified. Donations of

parts or damaged keya appreciated. Literature needed. Wrile

.lJ-oAh%Haensley, WJ54, 5054 Holloway Avenue, Bator Rouga,
D3,

NEW FOR Antique Radie Coliectors! A comprehensive direg-
tory to radie broadcas! receivers, 1921-1941, an up-to-date
price guide to thair cutrant valugs, and a tascinating history
of radia broadcasting and manutacturing. The Radio Coller-
tor's Directory and Price (uide by Grinder (KTAKY and
Fathauer (300 pp.) identifies thousands of models, will halp
you make intormed decisions at swap mests, lea markets,
auctions. As Invaluable %uide for appraisals. Send $15.95 plus
i%p;géasga to Ironwood Press, Dept. M, Box 8464, Scottsdale,

TRANSMITTER TUBES wanted, Amateur and Commercial for
inuseum, Help preseive the old bottfes. A_ ¢ Jones, KEDIA,
PG Box 97, Urescent City, CA 95531,

WANTED—BRETING 12 - Central Electronics RF Analyzer
- Panadapter ... Frank Andersen, 3801 Fifih Ave. Souwth,
Great Falls, Mont, 59405,

SELL RECEVER: Hammarlund HO-150 and Maiching
Speaker. Looks real nice and works, for $125, Will serd phots,
you pay UPS. John Warren, 2908 Jamison, Mt Vernon, IL
62884, Phone 618-242-7189,

OLD AAF Manuals BCB24-348-B(224-375E-BC274N Radio
Handbook 11 Ed,, D. Bronstein, 140-14 28 Ad., Flushing, NY
11354, 718-461-7028,

HALLICRAFTERS SXT01/Spaaker $150. SXauSpoaker §135.
Gionset G50 $95. Harvey Wells T90/Speaker $95. Excaliant
condition 617-628-1810 W1UZR.

FOR SALE—Halllcrafters SX-101A recetver with speaker in
axcellent working condition. Asking $125. N2DTO
201-528-92456. .

TELEGRAPH KEYS. Collector seeking pre-1935 bugs.
Vibroplex, Martin, United Efactric, Delaney, Boulter, stc. Also
need spark keys and pre-1915 lelegraph (keys, sounders,
books, cataloguas). Visitors welcome, KSRW, Neal McEwen,
1128 Midway, Richardson, TX 75081, tel. 214-234-1453.

OLD AHRL Hand Books - OST's ass't 1923 to 1960 - old radio
honks - old Radio News - 1911 Vibroplex (first) - SASE list -
WazZh, 520 Centennial Road, Warminster, PA 18874,
215-675-4539.

General

CANADIANS—WANT Mint Colling KWM-2 and 755-3C.
VESVX 306-652-5328,

TELETYPEWRITER parts, sulgfllesi gears. Toruids. S.AS.E.
list. Typetronics, Box 8873, Ft. Lauderdale, FL 33310, Buy
unused parts, cash or trade,

HAM TRADER Yellow Sheets, in our 23rd vear, Buy, Swap,
Ssll ham radio gear. Published twice a month. Ads quickly
sirculate — no lang wait for results! SASE tor sample copy.
&10 for one year (24 issues). P.O. Box 2057, Glen Ellyn, iL
60138-2057.

TEFLON, 5.a.5.6. WSTFY, Alpha I, 61413,

COLLING Aepair and Alighment, former Soliing orgingar,
Hesaarch and Consulting, Glenn A, Baxter, £.E., Registered
Protessional Engirear, K1MAN 207-495- 2215,

WE Buy Electron lubes, diodes, transistors, integrated circuits,
serniconductars, Astral Electronics, P.O. Box 7 7, Linder, NJ
07036, Call toll-free BOO-528-2052,

FAST, ACCURATE, readabie, nonsensational — The ARRL
Letter! Every two weeks, we fill vou in on what's happening
In Amateur Hadio. But, you have 10 be an ARKL member ta
get it. For 2 one year subscription, send $12.50 (U5, funds)
and we’ll send you the Leter first class mail anywheare in the
gi’sbg]?? 1Canac!a. The ARRL Letter, 225 Main 5t., Newington,

STEPUPTO

ELREX

ANTENNAS
ANTENNA SYSTEMS

TIRED OF WIND
DAMAGE ?

Some of the WORLD'S finest.

TB4EC 10, 15. 20 Mir. $310.00
TBSES 10, 15, 20 Mtr. $425.00
TBSEM 10, 15, 20 Mtr, $530.00
TBEEM 10, 15, 20 Mtr. $640.00
20M326 3 elem. 20 Mtr. $385.00
20MS36 5 elem. 20 Mir, $635.00
20ME46 6 elem. 20 Mtr, $1075.00
15M532 5 elem. 15 Mtr, $510.00
15M845 8 elem. 15 Mtr. $1010.00
10M523 5 elem. 10 Mtr. $340,00 |
1OME36 6 elem. 10 Mtr. $705.00

2MVS814, 2 Mir. phased %269.00

Pnces subject to changa,

149

June 1986




_1COM DAY!

Presented by:

RIVENDELL
ELECTRONICS

8 Londonderry Road
Derry, New Hampshire 03038
(603)434-5371

Saturday,
June 21, 1986
9:00a.m. til 5:00p.m.

ICOM

WIN!!

* [n-store drawings each hour. Come
and register to win!!

* Grand prize.
for in-store drawing:

IC-02AT 2-Meter
Digital Readout
Handheld

* No purchase
necessary to register
for in-store drawings.

* Special in-store pricing.

* [COM Personnel to demonstrate new
equipment.

* Refreshments will be served.

+* See the new line of ICOM equipment.

* New equipment available for your
inspection and purchase.

16th ANNUAL

INDIANAPOLIS HAM

July 12-13, 1986

0R CALL: (317) 745-6389

: And INDIANA STATE ARRL CONVENTION

Marion County Fairgrounds — Gates open 6:00 AM both days

2 Full Days of: FREE:
Commercial Exhibitors Parking
l.arge Flea Market Kids Awards
Hourly Awards Camping
Forums Womens Awards

Indiana’s Largest Electronic Flea Market
and Amateur Radio Display

INDIANAPOLIS HAMFEST, P. 0. Box 117786, Indianapolis, IN 46201

machine?

MULTI-BAND SLOPERS

ALsoc UIPDLES ) UHITED-SPACE \CE ANTENNAG
Outstanding paTTGININCS of WAINN BNTADNAE 18 WeiiKnownl _How on-
oy mu:llhund!llﬁ-SIGNAL raporisl Automatic hlnmllchlna \ﬂery

w SWRH* » 1kw powar « Gompact ﬁ_m,’.‘f ASSEMELED
lu ynunmcukd cantu (nquanwnmb:nd + ESwy tu RSIATT v Yar
low proille » Complela Instructions - Your parsons! chm:k zccoplod

ABANIY SLOPER + 160, §0, 40, 40, ar 20M_. 5'61‘” rmn i"unna
= T o, AL 40M.

THIS MONTH'S GOODIE FROM THE
CANDY STORE ICOM IC-751A
UNDER $1280.00

X HUSTLER 6-BTV $119.90 LT.0. again.
LD osmBigne Gha i) | e s e >
.;‘,"Nmﬁ,,f*’ggg EAERDIPOLE T m;m,umg,mg -§ 83opd PRICE LIST. More specrals in classifieds. l'ﬁ B (\] f’« H P ] ﬂ Q
BEND $ASE Iar Gaijio16 (Al of do and oieT inigas Sniannas ROSS DISTRIBUTING COMFANV 19 W, LAKE ST, GHIEAGT (| AOG05m2) 263458
WYINN Amg Has 5‘:1435‘4"‘“:;14 78 South State Street, Presten, tdaho 83263
BOX 393 MY PROSPECT, 1L 600% Telophona (208) 852-0830 Closed MON. & SAT. at2:00

| QZHZZZHZZZZZIZZZZZZZZZZZZZZZZZZZZZZZZZIZZZZZZ;ZZZZZZZZZZZZZZ

But you want a new excitement

Are you everin luck! For awholelot
less than the price of anew 2", you
can buy a new Bencher paddle -an
investment for a lifetime of
responsive, smoath keying that "Z”
owners can only dream of. Seavour
8encher dealer. Ask for a test drive.
Check out the model and color
selection. And get set for a thrilll

from Bencher - ws make CW fun

TZITIYITITTITITILITITIIZIIT




HOSS-TAADER, Ed Says, Shop Around for the best price then
talephone the Hoss last, for the best deat.

Mostey Classic-33 Beam regular 5388, cash $275. New
Display ICOM IC-2AT $189, New Display Azden PCS-5000
%263, New Display |CTM-735 Transceiver reqular $849, cash
$699. New Display ICOM-751 Transceiver regular $1379, cash
5925, Naw Dis(glay ICOM-T45 Transeeiver regular 5999, cash
5669, New ICOM 02-AT $285. New Nva ME-VA 3kW Antan-
na Tuner ragular $585, cash $469, New Display LK-500ZB
2500 Watt Amp Supply Linear/tubes/Hyparsil Transtormer
regular 31119, cash $379. New Display Kanwood 430-8 $819.
New Display 940-Siwith Tunar $1879, VISA/MasterCard Ac-
capled [l Moory Electronics Company, P.O. Box 506, DeWit,
ARK 72042, 501-846-282D

KEYER KITS, $15. SASE for information MSC, 1304 Toney
Drive, Hunisville, Al 35802,

EIMAC-3-500Z"s. New-very limited quantity! $85 each, cash,
COD, MO, Add $3.50 per tube for shipping and handling. |
pay cash or trade for all types of transmitting or special plir-
pose fubes - Mike Forman, 3740 Randolph, Qakland, CA
Q4802 415-530-8840,

SOLAR ELECTRIC panels, components, inverters. $3
catalogs, technical information, price lists. SPECS Ing, B.0.
155, Montrose, CA 91620,

MAGICOM RF Speech Processors for selected Kenwond,
Drake and Yaesu equipmant, Excetiant spaech qiuality—sdB
added aver%%e oueruL Attardable prices! SASE for data and
cost. MAGICOM, P.Q. Box 6552, Bellevus, WA 98007,

T199/4A Ham Computer Programs. 39¢ Stamp for Brachure
o Sam Moore, ACSD, Eox 368, Stiglar, OK 74482,
1SAL$%2 38 Price ot alt ACSD Programs. Any five programs
or $32.00.

RTTY HEADQUARTERS: Autharized Dealers for *'Hal'* and
“Info-Tech™ products. ‘fou can't beat our prices! Call or write
[Halta Amateur Radio Supply, 22-46th Street, Aapid City, &0
57702, 605-343-8127,

AIGID PLEXIGLAS Key Cover. Bencher $9.95; MFJ-422
$9.95. Mercury $16. Geodtge Chambers, KOBEJ, 302 5. Glen-
dale Avenue, Coffeyville, K8 67337._

QRPers/BUILDERS: New-parts bargains! 5.A.5.E. for fiver,
KA1BUQ, Box 249, Luther, MI 49656.

GHASSIS & CABINET Kits, 5120 Harmony Grove Ad., Dover,
PA 17315 SASE KalWK,

23 CM "READY-TO-GO™ 100+ watt knears and 2039
amplifier cavities. Hi-Spec, Box 387, Jupiter, FL 33468,

FANTASYLAND BALE, New Units; Ten-Tec Corsarr li, $1117,
Argosy Il, $560. Cent. 22, $345. Drake R7 $1099, WIADN,
B15-836-1580, Box 117, Lockport, IL 60441

HAM RADIQ REPAIR, tube through solid state. Robart Hall
Elecironics, P.O. Box B383, San Francisco, CA 94128;
408-723-8200.

FREE RECORDINGS of exciting Mexico City and Columbia
smerﬁfnw nets, Send two C-80 cassaties and return postage
1o KIMAN, Belgrade Lakes, Maing 04918, Join Intarnational
Amateur Radio Net on add Saturdays of month: SSB 14,160
at 14:30Z, RTTY 14.09¢ at 15:30Z.,

SPY RADIOS And “'Bugging” Equlpment Wanted! Buying
radios baglnning with letters S8 or “SAR" {Exampla,
S5R-8, SRR-5, e-tc:.kl military radios In civilian suitcases,
“bugging devices! MUSELM, Box 18521, Wichita, KS 67218,
call 316-684-6254,

CLIMBING BELTS & Accessories. lllustrated brochura.
WOAJVF, 1147 N. Emarson, Indianapolis, IND 46219,

OMPREHENSIVE APPLE SOFTWARE Transmitfrecsive
CW/RTTY with/without TU. Variable speed code practice.
Caleulale/displayibeam headings on world map. More, $49.95
and callsign brings disk and good manual for 11 + /8. Send
now for iree brochure. W1EQ 39 Longridge Road, Cartisle,
MA 01741.

NICAD HATTEAY PACKS - Exact replacament FNB-2 Nicad
packs for Yaesu FT-207/FT208 with case, $24 + $2 shipping.
Kenwaod, ICOM and other inserts and cells also available,
send SASE for list. Periphex, 149 Palmer Aoad, Southbury,
CT 06488, 203-264-3985,

FREE STANDING Towers manufacturad by Trylon Manufac-
nng of Canada, wa have the height and wind load to suit
your needs. Up to 98", also guyed towers comptete with gggs
and anchors up 1o 180°, Writé to BJX Supply Ce., P.0. Box
388, Cortu, NY 14036 or call 716-599-3791 after 6 PM east.
FOB Buffalo NY.

ICOM, KENWOOD & ‘Yaesu Separate Newslettars: 5 years
of back issuas for [COM & Kenwood., Cumulative tndex
available on each. TS530S & 4305 Uisers Modifications Sup-
plament now available. Sand SASE for Free Brochurs 10! I
ternational Madio, In¢., 747 5.W. South Macedo Blvd,, Port
St. Lueie, FL 33452,

TENNATEST - Antonna noise bridge out-periarms others, ac-
curate, cost less, satisfaction guaranieed, $41. Send stam
for details. WBURR, 1025 Wildwood Rd., Quincy, ME 43082,

ELECTAON TUBES--Radio & TV types 76% off List Price
» Huge Inventary! Also industrial types. Send for Frae Catalog
today or call Toll Free 800-221-5802, Box GQe, Transletaronics,
Ing,, 1365 39th St., Brooklyn, NY 11218,

C-128 LOGGING and QSL Program., 80 Column manitar ra-
quired, $12.95 W6SBW, WSR Box 9447, Orovills, CA 85986.

VACUUM TUBES: 20,000 in stock, Business SASE for list.
WR3GND, PQ Box 7560, Clinton, MD 20735, 301-248.7302,
WANTED: DRAKE AGCESSORIES for TH-7, TH-5. MN27D0
Ant Tuner. RV.75 efc., MN2000 Kenwood HGC-10 Clock.
SP-520, efe. Vasiaus medels of Antenna Tuners 200 Wis to

3 W, Call: 215-271-8898. KUKW, Tony Musero, 1609 So.
lseminger 5t., Phila., PA 19148,

WANTED; 8574 K4NBN “No Bad Nows",

INTERESTED IN SELLING your Ham Hadio-Related
business? Call or write SVS Inc,, With complete uuniiden:ialng.
146815 NE 190th St., Woodinvilla, WA 98072, 206-485-0745.
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MUOSLEY for t

The "Flying Horse"”
has a great new look!

It's the biggest change in Callbook history!
Now there are 3 new Callbooks for 1986,

The Noarth American Callbook lists the
amateurs in all countries in North America
Plus those In Hawail and the t).S. possessions.

The International Callboaok lists the calls,
names, and address information for licensed
amateurs in all countrles outside North
America. Coverage Includes Europe, Asla,
Atrica, South America, and the Pacific area
(exclusive of Hawaii and the U.S. posses-
sions).

The Callbook Supplement is a whole new
Idea in Callbook updates. Published June 1,
1986, this Supplement will include all the
activity for both the North American and
international Callbooks for the preceding
6 months, .
Puplication date for the 1986 Callbooks is
December 1, 1985, See vour dealsr or order
now directly from the publisher,

B North American Callbook
in¢i. shipping within USA
Incl. shipping to forelgn countries

$25.00
27.60

a international Calibook
inct. shipping within USA
incl. shipping to foreign countries

$24.00
26.60

o Calibook Supplement, published June 1st
Inci, shipping within UsA $13.00
Incl. shipping to forelgn countries  14.00

SPECIAL OFFER
o Both N.A. & International Callbooks

incl. shipping within UsSA $45.00
incl. shipping to forelgn countries 53.50

AR Rk Rk kR kR

Hlinols residents please add 6%% sales tax,
All payments must be in U5, funds.

RADI0 AMATEUR I I l: I(
ca o0 INC.

At Dept. A

925 Sherwood Dr,, Box 247
Tel: (312) 2306600 w5

Lake BIuff, IL 60044, USA
June 1986 151



YAESU

10 Memories |
45 Watts

With FT3-8 3

ORDER NOW §

the AN A .
HAM STATION

P.O. Box 4405
220 N. Fulton Ave.
Evansville, IN 47710

Store Hours
MON-FRI 9AM-6PM
SAT 9AM-3PM

FT270R

TENTEC

2510 Mode B §

WARRANTY SERVICE CENTER FOR: Satellite Station|

ICOM, YAESU, TEN-TEC

TERMS:

Prices Do Not Include Shipping.
Price and Avatlability Subject to
Change Without Notice
LJPE COD $2.50 Per Package

iICOM

4 +all modes builtin
*QSK up to 40 wpm
ehyilt-in 500 Hz CW filter
sgiectronic keyer included Ji
+100% duty cycle O

IC-751A  am Net $1496.00 Call for §
HF Transceiver gpeciai introductory Price §

MOST ORDERS SHIPPED
SAME DAY

AEA ®» ARRL » ALINCO » ALLIANCE »ALPHA DELTA » AMECOQ '+ AMERITRHON ¢ ANTENNA
SPECIALISTS =« ASTACN » BAW « BENCHER *» BUTTERNUT = CSi « CALLBOOK

* COMMUNICATION BPECIALISTS  CUSHCRAFT » [DAIWA o DATASCAN « HEIL » HUSTLER

* HYGAIN + ICOM » KDK = KLM * KANTRONICS « KEN PRO » LARSEN » MFJ » MICROLOG

« MIRAGE » NYE = AOHN = SANTECsSHURE » TEN TEC » TOKYO HY-POWER + UNADILLA

. VALOR . VIBFIOPLEX * WELZ « YAESU

When You Buy From
Williams - You Get More:

* Has o 24-hour clock
* Has two T-digit autodialer memories

ICOM

+25 watts
#large LCD readout
rwideband coverage

21 memory channels §

1C-28A Ham Net $418.00 Call for
2 Meter Mobile spscial Introductory Price

WELZ
lLots of Welz  §
Meters in Stock

Call for Special |§

Pricing and
Details

YAESU

YAESU FT209RH §

5 watls
Free FTS-6
10 Memories

CALL FOR YOUR §

SPECIAL PRICE

the. M A
HAM STATION'

* A simple mod enobles you lo receive
the 162 mhz weather channeis

in oddition - The 5T-207
Has thete oitvar oulsionding features:

» FREE SHIPPING » FREE COD
o FREE BATT. CHG. e FREE MOD.
INS. ® FREE RADIO CHECKOUT

NO CREDIT CARDS.
* Memory channais  » Automallc standard o “Oddball™ ——r—

wifsel and sub-audible ione programmable per chennel.

« Betery savar on squelch receive  »Fourmodes ofscan,

Ineiuding “Scanlock” # A fui §-wals whan

sparagting ondirect DG # .5 and 3-4/2 watts with slide-an

nlead batterypak  # Analog lighted “$"meter  =Lghted

oipha-numanc LCD eeadowl o Simplified jeyboard

X qperdiion {No ¢rib cards nesded) » 142450995 mhx

All handhelds cre bom with Idenlical spacifications. What hey are

capable of doing, and how sasy His to got them fo do Itis where Sankec

beals them all. Numes mean nothing - what your H/T will do - means
something. jhe Sanlec ST-20T Is something!

. ATIENTION SANTEC QWNERS
[i SANTEC

BATIERY PAKS
We have 1he new 31400/ B3 nlcad pais
FINAL 440 MHZ EQUIPMENT CLOSEQUTS!
B KOK FM-7033 Lim 8379 SANTEC S1-442 List 5389
19 memores, Kcan, Closecut Ficed 10 Mam. son, Closecut Miced

{puenly [CD readout £ ne0 e reatiout. mire. 242.00

i mike. mare
Haqse add 3700 UP5 Browr stipping 403 $1 90 tor GO, Cais
LIMITED SUPPLIES Sate eads when Seck depleted

FM-240|
§299 |

S ENCORM Ads in Nehional Mogezmes o Dalails

' kY The Nakion’s Premier KDK & Suntec Dealer!
VILLIAMSER
- S

600 LAKEDALE ROAD, DEPT. S
COLFAX, N.C. 27235

(919) 993-5881

Noon to 10 P.M. EST

$29.00

Audd 5450 UPS Shlpoing

¥0-220 VOLTAGE REGULATORS i .
oee e W ma adio World %
’ 1 H 1AM Lo L Pl
“inion vy e X300 1AMP 1S . h
ey ol i )¢ Ausuate OUR NORTHEAST'S FAVORITE HAM STORE
A m: ;m 3:;;":‘*”'"8 bl FEATURING; Kenwood, ICOM, Yaesu and all other
s . a4 rajor lines of Amateur equipment and accessorias. Write
190 1100 29 4 K00 ALLON IME it
LIWITED qu“mm; or cail for quotes.
L IBARKER WARRANTY/NON-WARRANTY REPAIRS
LR TERMS. VISA & MC ACEEFTED SORRY Nd WE'RE JUST A FEW MINUTES m
[ T E D R L DS st OFF N.Y.5. THRUWAY, 1-50, EXIT 32
i ONEIBA COUNTY AIPGRT TERMINAL BUILDIN
ORISKANY. NEW YORK 13424
TSR BT 0 tor 4 vun . omey Call (315) 736-D184

152 0OsT=

START COPYING CW THE EASY WAY1

**Start copying words instead of letters!**
**Master the standard exchange
in just a fow evenings!**
**@Gain on-the-air contidence quickiyl™*

THE QSO-TRAINER™ Code Course - For the
ham who already knows the code. It you have
besen & ham for a while, trled the “traditional”
random-letter approach to code practice, and
still don't have the on-the-air confidence
vou'd like—this course may be exactly what
you need.

Easy-to-learn lessons on two 60-minute audio
cassettes,

Send $14.95 + $2.00 shipping and handling
({IN residents add $0.85) to:
AVC INNQVATIONS, INC.
Dept. Q, P.O. Box 20491
Indianapolis, IN 46220-0491
=B USINESS SIZE SASE GETS DETAILS ==

WANTED

FOR IMMEDIATE PURCHASE
GALL COLLECT: (201} 4408787

RT-1185/A IP-480MER
AT-12ARC-105 TiU205CIE
HT-850A/APX-72 OAIBE(AQA-G
AT-1022/ARN84 ANIAWM-21.30 or B2
RT-105TIARN-103 ANIARC-114,115,116
HT-g23ARC-131 ANJARN-89
RT-S68AVAPX-76 ANITPX-46
RT-9B3/APK-T6 ANJAPQ-120
RT-547/ASQ-19 MKA94/AR
RT-857/ARC-134 MK-1004/ARG
AT-1004/APQ-122 DT-37ASQ4
RT-624iVRC DT-238/A8C-10
RT-865DIFRC-66 RO-32AZQ

WE BUY MILITARY PARTS

AND NEW TUBES,

SPACE ELECTRONICS

358uta Ct. So. Hackensack, N.J. 07805 {201) 440-8787
“QUR 24th YEAR"




NEW!

Lower Price
Scanners

Communications Electronics*
the world’s largest distributor of radio
scanners, introduces new lower prices
to celebrate our 15th anniversary.

Regency? MX7000-EA

List price $689.95/CE price $399.95/8PECIAL
10-Band, 20 Channei ® Crystalless ® AC/DC
Frequencyrange: 25-550 MHz, continuous coverages
and 800 MHz. to 1.3 GHz continuous coverage.
The Regency MX7000 scanner tets you monitor
military, F.B1, Space Satellites, Palice and Fire
Departments, Drug Enforcement Agencies, Dafense
Department, Aeronautical AM band, Aero Mavigation
Band, Fish & Game, mmigration, Paramedics,
Amateur Radig, Justice Department, State Depart-
ment, plus thousands of other radio frequencies
most scanners can't pick up, The Regency MX7000
is the perfect scanner tor Intelligence agencies that
need to monitor the new 800 MHz. celtular telephone
band. The MX7000, now at a special price from CE.

Regency® Z60-EA

List price $299.85/CE price $179.95/SPECIAL.
8-Band, 60 Channeal ¢ No-crystal scanner
Hands: 30-60, B8-108, 118-136, 144-174, 440-512 MHz
The Regency Z60 covers all the public service
bands plus aircraft and FM music for a total of
eight bands. The Z&0 also features an alarm
clock and priority contral as well as AG/DC
operation. Order today.

Regency® Z45-EA

List price $259.95/CE price 8159.95/SPECIAL
7-Band, 45 Channel ¢ No-crystal scanner
Bandy: 30-50, 118~136, 144-174, 440-512 MHz

The Regency Z45 is very similar to the Z60 model
listed above however it does not have the commer-
cial FM broadcast band. The 245, now at a
special price from Communications Electronics.

Regency® RH250B-EA

List price $613.00/CE price $329.95/SPECIAL
10 Channel & 25 Wait Transceiver ® Priority
The Regency RH250Bisaten-channel VHF land
mobile transceiver designed to cover any fre-
quency between 150 to 162 MKz Since this
radio Is synthesized, no expensive crystals are
needed to store up to ten frequencies without
battery backup. All radios come with CTCSS tone
and scanning capabilities. A monitor and
night/day switch is also standard. This trans-
ceiver even has a priority function. The RH250
makes an ideal radio tor any police or fire
depariment volunteer because of its low cost
and high performance. A UHF version of the
same radio called the RU150B covers 450-482
MHz. but the cost is $449.95. To get technician
programming instructions, ordera service man-
ual from CE with your radio system.

NEW! Bearcat® 50XL-EA

List price $199.95/CE price $114.95/SPECIAL
10-Band, 10 Channe! ¢ Handheld scanner
Bands: 29.7-54, 136174, 406-512 MHz,

The Uniden Bearcat 50XL Is an economical,
hand-held scanner with 10 channeis covering
tenfrequency bands. Itfeatures akeyboardlock
switch to prevent accidental entry and mare,
Also order part # BPSO which isarechargeable
battery pack for $14.95, a plug-in wall charger,
part # AD100 for$14.95, acarryingcasepart#
VCOO01 for $14.95 and also order optional
cigarette lighter cable part # PS001 for$14.85,

Regency
RH2B0

NEW! Regency® XL156-EA
List price $239.95/CE price $129.95/SPECIAL
#-Band, 10 Channel ¢ No-crystal Scanner
Search » Lockout ® Priority 0 AC/DC
Bands: 30-50, 144-174, 440-512 MHz,

Cover your choice of over 15,000 trequencias
on 10 channels at the touch of your finger.
Display messages. External speaker jack, Tele-
scoping antenna. External antenna jack. AG/DC.

NEW! Regency® R1060-EA

List price $149,95/CE price $92.95/SPECIAL
8-Band, 10 Channel * Crystaliess s AC only
Bands: 30-50, 144-174, 440-512 MH:

Now you can enjoy computarized scanner ver
satility at a price that's |ess than some crystal
units. The Regency F1060 tets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobila telephonas.

Bearcat® DX1000-EA

List price $649.95/CE price $349.95/SPECIAL
Frequency range 10 KHz to 30 MHz
The Bearcat DX1000 shortwave radia makas tuning in
Lendon as easy as dialing a phone. i features PLL
synthesized accuracy, two time zone 24-hour digital
quartz ¢lock and a buiit-in timer to wake you to your
favorite shortwave station. It can be programmed to
activate peripherzl equipment like a tape recorder to
recerd up to five different broadeasts, any frequency,
any mode, while you are asleep or atwark, it will receive
AM, LEB, USB, CW and FM broadcasts,

There's naver been an eesier way 1o hear what the
world has ta say, With the Baarcat DX1000 shortwave
recelver, you now have direct access to the world.

NEW! Regency® HX1200-EA
List price $369.95/CE price $214.95/SPECIAL
8-Band, 45 Channel ® No Crysts! scanner
Search & Lockout ® Priority & Scan delay
Sidelit liguid crysial display * EAROM Momory
New Direct Channef Access Foature

Bands: 30-50, 118-136, 144-174, 406420, 440-812 MHz
The new handheld Regency HX1200 scanner is
fully keyboard programmable for the ultimate in
versatility, You can scan up to 45 channels at the
same time including the AM aircraft band. The LCD
display is even sidelit for night use. QOrder
MA-256-EA rapid charge drop-in battery charger
for $84.95 plus $3.00 shipping/handiing. Includes
walt charger, carrying case, belt clip, Hlexible
antenna and nicad battery,

NEW! Bearcat® 100XL-EA

List price $349.85/CE price $203.95/SPECIAL
9-Band, 18 Channel ¢ Priority ® 3can Delay

' Search ® Limit » Hold ¢ Lockout ¢ AC/DC

Fraquency range: 30-50, 118-174, 406-512 MHz
The world's tirst ne-crystal handheld scanner now has
a LCD chapnel display with backlight tor iow light use
and aircraft band coverage at the same low price, Sizeis
13" x 72" x 2%" The Bearcat 100XL has wide frequency
coverage that Includes all publiic service bands (Low,
High, UHF and “T bands), the AM aitcraft band, the 2-
meter and 70 ¢m, amateur bands, plus military and
federal goversment frequencies. Wow...what a scanner!
Inciuded in our low CE price is asturdy carrying case,
warphone, battery charger/AG adapter, six AA ni-cad
batteries and flexible antenna. Ordaryour seanner now.

Bearcat® 210XW-EA

List price $339.95/CE ptice $209.95/SPECIAL
8-Band, 20 Channel ¢ No-crystal scanner
Automatic Weather & Search/Scan e AC/DC
Frequency range: 30-50, 136-174, 406-512 MHz
The new Bearcat 210XWisan advanced third generation
scanner with great performance at a low CE price.

NEW! Bearcat® 145XL-EA

List price $179.95/CE price $102.95/SPECIAL

10 Band, 18 channe! ¢ AC/DC » InstantWoather
Frequency range: 29-54, 136-174, 420-512 MHz,

The Bearcat 145X, makes a great first scanner. Its low
costand high performance lets you hear allthe action with
the touch of a key. Order your scanner from CE today,

TEST ANY SCANNER

Test any scanner purchased from Communlcations
Elactronics™ tor 21 days before you decide ta keep #. t for
any reason you are not completely satistied, return it in
original condition with all parts in 31 days, for a prompt
tefund (less shipping/handiing charges ard rebate credgits),

Regency
Regency HX1200
MXT000

f:‘:L'"—-___ g

NEW! Bearcat® 800XLT-EA
List price $499.95/CE price $317.95
12-8and, 40 Channel ® No-crysial scanner
Priority control ® Search/Scan ¢ AC/DC
Bands: 28-54, 118-174, 406-512, 806-912 MMz
The Uniden 800 XL T receives 40 channeis in twa banks,
Scans 15 channels per second. Size 9% x4%* x 12%."
OTHER RADIOS AND ACCESSORIES
Panasonie RF-2800-EA Shortwave recever,. .., $179.95
RDUS-EA Uniden Ramate mount Hadar Detector . . .
RDS5-EA Un:den Visor mount Radar Detector. ... . $98.95

RD9-EA Unidon " Passpon” size Radar Detectar , , . $239.95
BC 210XW-EA Bgarcat 20 channel scanner SALE. . . $209.95
BC-WA-EA Boarcat Weather Alert™ ... ...... ..., $49.95
DX1000-EA Bearcat shortwave receiver SALE, .. $349 9§
PC22-EA Uniden remote mount GB transcewver. ... $99.95
PC55-EA Uniden mobile mount CB transceiver. . , . $59.95
R10B0-EA Regancy 10 channel scannar SALE. . $67.05
MX3000-EA Regency 30 channel scanner ..., . $198.96
XL158-EA Regency 10 channel scannetr SALE.  $129.45
UC102-EARegency VHF 2 ch. 1 Watttransceiver ., . $124.95

RH2508-EA Ragency 10 ¢h, 25 Watt VHF trans. .. . $329.95
RHBO0O0B-EA Regency 10ch. 60 Watt VHF trans. .., $454.95
RUTS0B-EARegency 10 channel UHF transceiver .,
RPH410-EA 10 ch. handheld no-crystal trans.. . §399.95
LC10-EA Carrying case for RPH410 transcerver. .
MA181-EA Ni-cad battery pack for RFFHA410 trans. . . .
P1405-EA flagency 5 ampregulated power supply..,
P1412-EA Ragency 12 amp reg. power supply ...
BC10-EA Battery chargar lor Hegency APH410 ...
MA25&- EA Drop-in chargertor HX10004 HX1200 , .,
MA25T-EA Cigaretie lighter cord for HX1200 ...,
MA91T-EA Ni-Gad battery pack for HX1200... .. ..
EC10-EA Programming tool for Regency RPHA10 |,
SMRH250-EA Service man. tar Begency RH250 ... . $

SMRU150-EA Service man. tor Regency AU1S0 .. . | .

SMRPH410-EA Service man. for Regency APH410. . . $24.95
SMMXTOOG-EA Sve, man. for MA7000 4 MX5000. .. $19.95
SMMX3000- EA Service man, for Reganey MX3000, . _519.95
B-4-EA 1.2 V¥ AAA Ni-Gad batteries (set of four) .... $9.95
FB-E-EA Froquency Directorytor Eastern U B A ... $12.65
FB-W-EA Fraquercy Directorytor Western U.S.A ... §12.95
T8G-EA"Top Becrat” Reqgistry of L1 S, Govt. Freq. ... 514.96

TIC-EA Techniques for Intercepting Comm......... $14,895

RRF-EA Railroad lrequency diractory........... ..$10.85
CIE-EA Covert Inteiligenct, Elect. Eavesdropping .., 514.95
ABC-EA Magnet mount mohile scanner anterna. .. $35.00
ATO-EA Base station scanner antenna. ..., . .....$35.00
USAMM- EA Mag mount VHF/UHF ant wy 12° cable. . . $39.95
USAK-EA %" hole mount VHF/UHF ant. wy 17 cable . ., $35.00

USATLM-EA Trunk lipmount VHF/UMHF antannz . . . . $35.00
Add$3.00 shipping tor all accessores ardered at the sametime.
Add $12.00 shipping per shortwave receiver.

Add $7 .00 shipping per scanrer and $3,00 per anfenna

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
send or phone your order directly to our Scanner
Distribution Canter® Michigan residents please add 4%
aales tax or supply your tax LD, number. Written pur-
chase arders are accepted from approved government
agencies and most weil rated firms at a 10% surcharge
tor net 10 billing. All sales are subject to availability,
acceptance and verification. All sales on accessaries
arefinal. Prices, terms and specifications are subject to
change without notice. all prices are in U.S. dallars. Ou?
of stock itemswill be placed onbackorder automatically
unless GE is instructed difterently. A $5.00 additional
handling tee will be charged for ali prders with a
meichandise total under $50.00. Shipments are F.O.B.
Ann Arbor, Michigan. No CQOD's. Most oreducts that we
sell have a manutaciurers warranty, Free copigs ot
warranties on these products are available prior to
purchase by writing to GE. Non-certified checks require
bank clparance,

Mail orders to: Communications Electron-
ics." Box 1045, Ann Arbor, Michigan 48108
U.8.A. Add $7.00 per scanner for L.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, ar
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
ar Master Card, you may call and place a credit
card order. Order {oll-free in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling B00-221-3475, Telex CE anytime, dial
810-223-2422, If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distnbution Center” and CE logos are trade-
marks of Communicatians Electronics Ine
t Bearcal is a registered trademark ot Uniden Corporation.
t Regency is a registered irademark of Regency Electronics
inc, AD #040186-EA
Copyright® 1986 Communications Electronics Inc.

Forcreditcard orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division
.. Box 1045 [3 Ann Arbor, Michigan 481061045 U.S.A.
Call800-USA-SCAN oroutside U.5.A. 313-973-8888
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=ATER DIRECTO!
10,320 LISTINGS 29.5 MHz-10GHz

———————— ——— —— VI — S — iy W O ——

We've made the ARRL Repeater Directory even 29.5 — 29.7 MHz

R . Location input  Dutput Celt Notes Sponsar Source
more practical to use. Now you can carry it ALABAMA
around in your pocket and it will fit in most Bimngnim  To8 2085 Kearg o ona ARR
glove compartments. Even though we shrunk Pothoosa 958 som fas o A AR
the size of the book to 3% x 5% inches, the ALIPORNIA A AREA
listings appear in the same size as the previous T e O & N Nama
editions. In this handy book, you'll find much gggmgﬁgggg R KK o MRRR~
useful information including: CTCSS (PL) Tone Folood Hiss958 2968 WBORD o
Frequency Chart, Addresses of members of Jonnsione P 2956 7258 wgg'&“ g \‘\G%
both the ARRL VHF-UHF and Repeater Advi- Patomar e~ oos Zare S a NBRHW
sory Committees, separate listings of digipeat- COLORADO \’\,\ Soes
ers and other special mode repeaters, band GONNEr \C% e giLLB savaRC 3CARBA

plans, repeater operating practices and a com-
pilation of frequency coordinators and ARRL
Special Service Clubs. 15th Edition, copyright
1986. Still only $3.00. Please add $2.50 for ship-
ping by parcel post or $3.50 for UPS for each
order or available from ARRL dealers.

THE AMERICAN RADIQ RELAY LEAGUE, INC.
225 Main Street
Newington, CT 06111

Bl~ ,ﬁ%?

NIPL

2966 WA
L 11CUT
~omfleld 2058 2968 KBIGA
Cotumbla 2055 2965 WAICBY
Glastonbury  29.68 147.89 KINQJ
Hontville 2087 2957 KAIDR
N Coventry 2954 29684 K1JGL
DELAWARE
Claymont 2056 2986 KOCIAM

DISTRICT OF COLUMB

Fairfax, WA

Grithrsbrg MD29.58

Sterling, VA

FLORIDA,
Clearwater

1A
2858 448,725 KDADN
20,66 . NaaUY

2068 2088 KD4DN

2858 2068 HWF4ZC

(<]

RMVMHFS CCARG

RB1GA

KTJCL

KCIAM
KD4DN
KD2R

KB4DN
KF4ZC

TSARG
TSARC

TMARC

TMARC
TMARC
TMARC

FRC
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WANTED: AEA KT-2, CK-2 or MM-2 and Benchar Lamblc Pad-
dia. J. Wa.skowitz,‘s_so 83rd, &t., Brooklyn, NY 11208,

FOR SALE; DRAKE MN-75 Ant Tuner 10-B0 maters. New $185
(excellent buy) { + UPS), AK-75 D|gole Antanna 10-75 Meters,
new 529.9%5 { + UPS). 215-271-8883, Tony Musars, K3UKW,

WANTED: 2M all-made Xevr 25W Base Station 2 yrs ofd or
riewer, Gushoralft 4218XL, 215WB, 32-19, Heath Weather Sta-
tioh 1D 1280, W2L3GM, 56 Columbus Ava., Clostar, NJ 07524
201-767T-0123.

H-390A RECEIVER, .5-30 MMz ali modes, 4 mechanical filters,
eters sealed (Government removed, oparation unaffected):
campleteichecked $195, complotefreperable $115, spara parls
unfl (30% gomplate) $65, K-3904 parts, {ubes, seqtians. Info
SASE, Bhipping charges collect. Baytronies, Dapt. GST, Box
531, Sandusky. OH 44870, 419-627-0460 evenings,

ARCOSB VHFMUHF amplifier parts and kits. Hazold **Connig™
Bramstedl, 6104 Egg Lake RAd., Huge, MN 55038,
612.420-9397,

BELDEN 9913 Coax Special 39c/ft. to 100 feet, 38c/R, 100
feat & up. Beldan 9258 AG-6X 17c/f. Amphenal N-type fitted
for 9913 $4.50. Other connectors and adaptors In stock. 8
gauge hook-up wire $.28/oot. U.8. Geclogical Survey Maps,
compiete N.J. index in stock, $2.50 ea, inquire for other areas.
Sama day shipping. VISA & Master Charge accepted, Call Bili,
KAZQEF o7 Jim, KAZRVG at 201-887 6424 or write QEF's
110-4 Raute 10, Easi Hangver, MJ 07936,

DISCOUNT TOWER ACCESSOHIES: 1" EHS Guy Wire
15e/M~—Preformed end grips $1.90—B" Ground Rods
$10.50—Slrain insulators $2.25—Galvanized Anchors
3i2--Profassional Climbing Belts, More! KME Enterprises
(ABBY} Box 25, Richfand, MI 49083,

COMMODORE 54/128 "COMKEY™ Pragram turns computer

inta sophisticated memory keyer. Send characters as you typs
them or load 16 message areas (256 characters each) with
Gall, Nama, ATH, Rig, Contest Exchange, efc. to ba sent later
with a single keystrake. More. Write for free details. $15 for
progtam and instructions for building simpia intarface of $28
postpaid for program and homemade interface (nothing else
needed o make your computer key your transmitter). Spacify
tﬁgeﬁ]%gbskelte. ritz Reuning, K4OAQ, 120 Elk Rd., Bristol,

SHOAT DIPOLES for 180075, 160/40, 160/30 . coax-fad,
o tuning. $59.50 postpaid, Tom Evans, W1JC, 113 Stratton
Brook, Simsbury, GT 05070,

THE DX BULLETIN — America’s Olklest Weekly Amateur
Radio publicaticn ¢ontains complete DX information. SASE
or call for sample. Box 4233, Santza Rosa, CA 95402,
707-523-1001.

EXPERT HEPAIR on afl fypes of ham gear by WABSRX, P.O.
Box 2064, Idyllwild, CA 82349, 714-£89-4018,

HEATH HW-16, HG-10B YFO and Speaker. Clan, works
good. | UPS for §115 cashier's check. David Combe. WEVLIW,
2000 Victory, Wichita Falls, TX 76301.

WANTED OTH Northem New Jersey. Small, Simple, Hifltop,
WAZVHO, 2125325845 eve

HAM AGCESSORY CATALOG-Send lagal size SASE to
H.AM. Sales, .0, Box 497, Finksburg, MD 21049,

WANTED: MOTOROLA or GE VHF Hepeater; leave moadel
and price on machine. 718-783-3188. N2HA,

ICOM *745 with Intarnal P.5. and SSB Filter for sale. Never
used, W52Z, 214-235-6927

DON'T CLIMB? Helghls/Universal 50 ft,, screw-pperated,
foidover Hinge Towsy, excellant, pickup only $600. Almost new
Cusheraft A3 with A3SK $145 and HD73 Rotor $75. WB4ZC0D,
606-441-9684,

WANTED: DRAKE RV-75, 8PR4. Call Reiner, WAZVHO,
212-532.5845

INFOTECH M200F & 97 monitor 5350, Sonar 2M FM wiPS
$45. Computer Power Supply +12, - 12, +5 at 5 Amps $30,
6 fi, rack 525. 2AP1A scope tube, shield & bazel $20, Drake
FLI80D §30, UT-2 $20. ICOM TTP Mike $15. Dave, K3KD.
1-215-754-6286.

HAM PADO SOFTWARE for CA4 or V20 12 programs on
disc. Includes Morse Code, WAS, WAZ, DXCC and more.
Send $14,95 chack or MO, to H.AM, Sales, P.0Y. Box 497,
Finkshurg, MD 21048,

CODECOPY program for IBM-PC and compatibles. Copies
LW using simpie interfaca through RS232 DSA line. $15.00
postpaid includes intarface plans and sofiware. SASE tor in-
formation, OPS SOFTWARE, POB 866414, Plano, TX 75086,

KENWOOD AMATEUR REPAIR, Exparlenced Professional
Servioe, Visa/MC accepted. Mon-Fri 10:00 to 4:00 PM., Pacific
Rim Communications, 23332 58th Ave West, Mountlake
Terrace, WA 90843, 20B-776-9593.

GET YOUR "'F.C.C. Commercial General Aadiotelephone
Licanse.” Eloctronics Homa Study. Fast, inexpansivel "'Fres'
details, Command, D-215, Box 4224, San Francisco 94128,

8877 VHE AMP KITS. HV power supplies, CX600N relalv,-s,
MuTek LTD front end boards for IC25TAC271, EME newsled.
ter and QRO parts, SASE for new catalng‘. KBTQ, '
Products, 417 Staudaher Street, Bozaman, MT 55715,

1985 CALLBOCK SUPPLEMENT, $9. Both Callboaks & Sup-
plement, $44, Callbooks only; either, $20; any two or mors,
%18 each. Posipaid U.S. Flsewhere, add $dfitem. Century
Print, §059 Essex, Riverside, CA 925014-1568, 714-687-5910,

DX ANTENNAS FOR 160 - 10 METERS! Small size, broad-
band, high perfarmance, Alsc many antenna parts, Beverage

insutators, wire and cahle for do-itvourselt amateurs. Low .

prices, fast service. S.A.S.E. for calalug. WIFE, Qak Hills
Research, P.O.B. 250, Luther, Ml 406585,

NEEDED: DRAKE 4-NB Noise Blanker, Gordon Moss, 1221
Formasa Ave., Los Angeles, A 90046, 213-851-2262,

National Tower Company

P.0.Box 12286 Shawnee Mission, KS. 66212 (1

Hours #:30-5:00 M-F 913-888-889&

ROHN

256 100 segtion... ... ., $49.00
254G model 2 or 3 top Seclion ... .. ... 360.00
25804 model 4 top seclion ... ... .. ..., $E5.00
450G 10" section ... .. . $110.00
45863 & 4 model 3 or 4 top section. $123.90
556G 16" section ... .. §133.40
TH3 thrust bearing . 56,25
M200 10" mast, 270, .. ..o, . $22.00
H1-40 AD'salf supporting 16 s tt] $170.00
ax-48 44self supporting [5 sq.ft $216.00
BX-56 56'self supporting [6 sq.f1. $240.00
BX-64 t4'selt supporting [6 sq.tt 31500
HBX-40 40" selt supporting |10 sq #t 187,00
HBX-48 43'selt supporiing |10 sg ) ... £55.00
HBX-56 46'self supporting [10 sq .
HDBX-4i 40'selt supparting [18 sq.f,

HOBX-48 18 sq.it.

A48 selt su&purtin . E
WE STOCK A COMPLETE LINE OF ‘ROHN' ACCESSORIES

ALL OF OGUR ACCESSORIES ARE MANUFACTURED BY ‘ROHN
* % CALL FOR PRICES + +

HYGAIN/TELEX ANTENNAS
HF ANTENRAS Tribands
TH3JAS 3 glemant 'Juniar Thunderbird® . 209.00
THEMK2S % element 'Thunderbird: . ..., .. .. $429.00
THZMKS 2 glement *Thunderbird’. . 189.00
THTOXS 7 element "Thunderhird', . .
[HEDXX conversion kit fo THYDXS . X
EXP 14 Explorer 14 tnband beam .. . 5349,
AK710 30440 M conv. Exp 4. ... $78.00
Monoband
1058AS ‘Long John' B element 10 mtr .. . . $149.00
156BA% ‘lang Jehn' 5 element 15 mir $229.00
2U5BAS ‘tong John' 5 element 2¢ m |
704BAS 4 elsment 20 meter, ... %2850
715 ‘Miscoverar” rotary dipole 30s40mtr. 5159.00
f's) ‘thscoverer' 2 elem. 40 meter beam. 5359 00
735 converts 7-2S to 3 elem heam, 522500,
Maltiband Verticals

18HTS ‘Hy-Tower' 10 ihru 80 meters. . . ... $433.00
14RMG mol mt kit for 12 AV 14AVD. L,

and 184tV/WB. ., . ... . 83540
18vS base lnaded, 10 thru B0 metars £33.00
124V08 trap vertical 10 thru 20 meters....... $53.00
T4AVD/WBE  trap verfical 10 thru 40 meters ... $72.00

18AVT/WHS  trap verhcai 10 thyy 80 misters $117 00
Mulilband Doublets

1870 poriahle tape dipote 10-80 meters . $134.00
2BDOS trap doublet 40 and 80 meters... $58 00
S8D0S trap doublet 10 thru B0 meters... , . $123.00
WHE ANTENNAS Beams & Verlicals
7385 2 meter 3 element beam, $23.00
258% 2 meter 5 element beam.. .. 2800
28BS 2 heter 8 element heam.......... ... $40.00
2148% 2 meter 14 element beam Lo 3dEG0
64BS 4 element B meter beam,...... . ... 373,00
V-28 colinear gan vertical 138-174 MHz . 545900
V-35 colingar galn vertical 220 MHz... . 549,00
v-48 colingar gan vertical 430-470 MHz..  $58.00
‘ GPG2A tase. 2 mir ground plane . 528.00
VHF & UHF Mahiles .
HA144GRI hgergiass # mie 3824 mt 36Y9.00
HB144GRI  HyBander 2mir A mt 35600
HB144MAG  HyBander 2 meter..... . ... 19,08
BNBE ferrle balum for 10-80 meters $23.00
GUSHCRAFT ANTENNAS
83 3 element triband heam ., ... . §204 00
A7da 7 & 10 MHz add on kit for A3 . ... $89.00
A7s4 7 & 10 MHz add on kit for A4 .. .. $69.00
A4218 18 element 2 mir. 28.8' hoomer ... $84.00
Ad 4 element triband beam ..., . ... 3269.00
Av4 40-10 mir, vertieal ... .. 0
Avh H0-10 mir. vertical .. .. . G5,
ARXZB 2 mitr. "Ringo Ranier L X
ARx4h08 450 MHz "Ringo ‘ané;e_::‘ . 34,
At4d-11 {44 MHz 11 ela VHF/UHF . 444,00
L147-11 11 element 146-148 MHz. bean 544 00
Al47-22 27 elament “Power Packer s1e2nn §
B A144-107 10 element ¢ mir, 'Dscar’ ... 347,000
A144-207 20 element 2 mbr “Dscar’ | $58.00
715W8 15 element 2 mitr. *Boomar’ | 574.00
214FB 14 glement 2 mir. FM *Boomer . 37400
2M8 17 element FM ‘Boomer’ ..., ... . §
228FB 78 elament 2 mtr. ‘Boomer’
319 19 element 2 mir. "Boomer'
4248 24 element 'Hoomer' . .
R3 20-1530 mtr. vertical ., ..
10-4CD 4 element 10 mtr, ‘Skywalker' ...
15-4C0 4 cloment 15 mtr. “Skiywalker' ...
20-4G0 4 elemant 14 mhz *Skywalker’ .

HUSTLER ANTENNAS
4BTY

4010 mir. vertical . k1.0
SBTY B0-10 mir, vertical .. - 510500
6BTV £ hand trap vertical $174.00
ROTORS
Alliance HET3 T sq. 1t $104.00
Alliznce [ L R §47.00
GDE GDas-(l [8.5 squ.it.| . 155,00
GOE HAM IV 16530 Rj. £248 90
GDE 12X §20 sq. ] ... $2499 0n
HYGAIN HOR3ND (24 s ft ] . ... §569.00
ROTOR CABLE
218 3 6-22) 4080 - perfoot .. ... ., .. $0.18
2-16 & 6-20f 4090 - perdoot . ... .. $0.85
GBU Mim 8 low loss foam per fgot $0.17
00" roll .. $79.00
% §29/100" or 500° for 512500
N L L

BLAONL,.ccrmrrrmcrrnierinin 4 90

-
10 hand 10 chanrel hand held, Buil-in delay,
diraet channei access, track tuming, channel
lockout, battery low indicator.

BBZ1DXL...§ 1 59 -nu

18 channgl & band. dual $can
spegd, auto squelch, direct chan.
decess, limit. search , pragrem-
maale, auto lockout, AL/0G.

16 chan_ B band_ programmable hand held .$179.00
... 598.00

BCAQOXI,
BC145XL 16 chan, 10 band, weather, AC/DC... .,
BC175X). 16 ch. 11 band awcratt. ..., .$159.00

BLZIOXW 20 chan B tandiz ham), programmable. . §178.00
BCBOOXLT 40 chan_ 12 band, aircraft & BOD MHz...... $299.00

\\if:
ﬁqe&wﬁ_

B

XL156 $119.90

10 chan, B band, programmable, freq. searchfscan, priarity con-
frol. dual leval display, 1ockeit scan delay, ex. speaker fack, AG/DG.
40 4 chan. 3 band. crystal, AG oniy....__.. ... _$Si’.90

R106 10 char. 6 band, Crystal, AG/DG,

HX?50 & chan, aircratt, hang hefd .. ... ._5A0 8}
HX1200 44 oh. 8 band hand held. 2ircratt 218 00
MX3000 30 chan, 6 hand AG/DE c L B21800
MX4000  multl band. 20 ch, AL/DC. . .., . . %2980
MXS50G- 20 ©h. 25-550 MHz, arcralt..... ... ... ..,.$359.90
MX7000 20 Ch. 29-940MHz 800-1.3GHz, . ... . $399.00

J.L.L.

SCANNER/RADIO

SXAND-stanner/radio, ... Lo . 359.00

Mult band, programmable, synihesized swanner/radio. 20 chans-
nels with 12 block chan, space switches, 26-520 MHz. 1reguency
range. AM/FM change made, momentary merory resall, birdie free
seek, [1G or optional AC power . pnority, muting circult. dual squeich

contral, auto noise himiter/FM 15 filler.
$149.00

SX200 - svannelsiadio, .. ...
Covars aircr4ft, military, FBI, sateliitos, nalce, tire, detense, agra
navigation, amateur radio plus AM/FM radio on 16 channels, seek
and scan, digital readout, AU/DC

SUPER HET RADAR DETECTORS

Uniden RD9  ddsh/vigor or hidden superhet.... ...8199.90
Uniden RDIS  dash/visor superhet......... . 5B
Uniden RD&5 dash wsor, audio alent.,... ... ... ...
Umden ROAS remote maunting superhet
Fox Super £k LED dash/visor mit,_...
Fox Vixen i Supgrhet, dashrvisor,
Fox Super Aemote  Superhel dejeator.
51 dash/visor, audic & LED's.
small dashsvisar, . . .. . L8
sensitive dash/visor, LEQ & audio... . $145.00

BEL 834
BEL 837 smialiest cemale, qudio for X & ¥ bard.._$156.00
BEL 870 super sniafl with GaAs diodes

Whistler SFEGIRUM  supertiet dash/visor .
Whistler SPECTRUM Il super small.travel ca
Whistler Q2000 dashsvisor, filter.... ... ...,

ASTATIC _
0104 SLYER EAGLE........... 3 99,90

Chrome plated base s| mateur microphone_
Factary wired to he wasily converted to electronic
al telay operation. Adjustable gain for aptimum
modulation

MAXON.....$26.95

mode} 485

49 Miz, FM 2-WAY RADIO

hanas iree operahon. voice activated
transmit up 19 2 mile, Batterias gptional

model 49B..... ... ... . $§34.9%
sdine as 495 except uses "*AA" nicad bat-
tenes and comes with battery charger

B8
5229 90
. §toa.9n

TENNA PHASE I POWER SUPPLIES

[ T oeT—. 1 | i
Output:13.8Y DG - 5 amp requlated Tow
ripple, electmnic ovarioad protechion w/in-
stant aulo reset, fuse protecled.

P87 $19.95
Fully requiated, 7 amp constant. 10 amp
5Urge capacity,

Praselll o

.

[ ]
! i THN

ps20 $59.9
Fully regulated, 20 amp surgs capacrly, 13.8 VDL, 17 amp constant,

YLy
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.I.ISED GEAR BLOW-(

We Must Make More Room For Your Trade-ins!
{We're Stacked To The Walis With Previously Owned—Bench-Tested Warranteed Gear)

CALL TOLL FREE FOR QUOTES

1-800-328-0250
- 1-612-535-5050
e= (INMINNESOTA- COLLECT)

UT?

156

ATLAS FLA4, FLAS, EX241, TS-§205 HF xcvr, ET-101EE HF xcvr w/cw & am FC-707 antenna tuner PANASONIC
180, Base Statis pks., EX243 §T90 digital 3499 filters $389 w/meter & dummy RE-4900 $244
Dig. $349 I¢-101 HF savr TS-8308 wrYGASSC, FT90HDM HF xove $599 load §$129 RF-6300 $249
COLLINS A f::;fit ‘;:9 :‘K_B’l;s m:x’r s993 Fr-901DM r;r XEVT Wi Shure TENTES HAL
. - Wi A mint! $049 wr
KWM-E o waters, 1G-745 mint! current T5-1208 HE transceiver, FT-TROR 440 miiz  $199 st e e naby ¥ 52000 4199
314F2 495 medel $639 mabile $37¢ FT-2R7RE “Memorizer 10 Corsalr v/ narow Sols ST-5000 58
513 4999 1C-78% HF wovr, current top- PS-A30 $115 wath, 4 memory $179 fiter $B49 DENTRON
DRAKE wi-line $949 DFC-730 remote FT-4B0R all mode  $33% Centure T1 ATTK 1KW wrmeter &
TE-4 HE transceiver 1C-286 10 watt, § Mmary sentroller $14% $7.008 18 ttal control $89 o calibrator $199 antenna switch §129
wips $98¢ woremote kit $189 AT-120 mobile tuner $7% FT-208R 2M, 10 Omni-b series B w500 Hx ow Clipperton-L  $599
TR-3 HE transceiver CRAT 4135 AT-230 §14% memory $199 fiter $499 HENRY
wigs §219 UCAAT S0 MHZ w/PL 219 TRESO0 3199 FT-108R 440 JaHz. 10 Tritan IV $235 10-130 watt 2 meter
RAC w/MES, Jate 570 $249 AT-100 suto tuner 239 TR-2600A wicase  $249 memory, LD $209 228 T-match w/meter S99 FM 3109
RAR receiver, w s §$199 AH-1 mobile antenns  $1359 SP-230 speaker $49 Fv-101 "mm‘ Vo $9¢ HALLICRAFTER 4
14X transoutte? wips §$179 R-70 mint' $449 VFG 240 remote analag FTY-8508 § meter 5 ;a‘};g'*'g“g’m“"
TbA receiver woms4 $179 R-70 w/FL-A4 & FM §549 vo $1 ransverter $189 H-190 529
¢4 station control console KENWOOD VFO £30 remote digital FTAG7I HE xevr, seint HEATH KiM
{missing AC strip)  $193 TS-1305 . DFC, S§K, WARC o 3999 WARC %589 L] HR-1680 wieat, 10-160 watt # meter
) - DFC, S58, EM/SSR §139
Theta 7000E Dedicated mad $499 S8E FI-T28R w/10M, 410, 446, speaker 51469
Hity/asciizew 4989 TS-520 HF xcvr, ideat first $K 34 HE xcyr wrAL/DC & satellite $1399 S8200 very nlce? $32% HEIL
1com g $289 mic $179 FY-101Z remote vio 3169 NATIONAL Mic Equalizer 345
KC-T40 HF scvr w/int. ps, 15-330% 3409 $3-2LA 1 KW linear  $209 FV-1010M digitel remate vfo HRO-500 $439 Mic $4%
mintd $675 T5-3205E HF xcvr YALSU w/memary $199
WIAD w/PSTHO, EXT5T, FLE2,  wiow 4449 FT-101ZD mark il $449
VISAIMAS‘I;EH CARD §.A.S.E. FOR OUR MON-FRI 9 AM - 6 PM CENTRAL TIME
FREE SHIFPING BENCH-TESTED SATURDAY 8 AM - 5 PM
ON MOST RIGS FOR CASHI USED EQUIPMENT LISTING

The only repeaters and controllers

with REAL SPEECH!

No other repeaters or conirollers maich
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterm real speech » voice
readout of received signal strength,
deviation, and frequency error & 4-
channel receiver voting ® clock time

announcements and function control ¢ 7- .

helical filter receiver # extensive phone
patch functions, Unlike others, Mark 4
aven includes power supply and a
handsome cabinet,

Call or write for specifications on the
repeater, controller, and receiver winners.

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique |D and tail messages, and the
ultimate in a real speech user mailbox - only with a

Mark 4.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc,
23 Elm Park, Groveland, MA 01834 (617) 372-3442

asT=
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CALL TOLL FREE FOR QUOTES
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ABTRCN — SALE!
RSTA 45, 0 RiE-35A 123
HS-124 B2 RAS:35M 138
120 TH WE-35M 156
RS04 T R&-504 175
AS-20M S ASHOM 203,08
VE20M 1805 YS.50M 243

i KM
2M1ELEX.220-22L8X 432.20L8X.90 3

2M-140-85 % 2M-22C-108. %

435.18€-150 % 435400114420

KENPRQ RQOTORS
KRA0MKRa00) 125 PG 9
KH-5400/KR- 5600 AT SIS 0

HENRY AMPS

2 KD CLASSIC FEL
2002A/2004A Less Alalay - 1250./1350.
002AI30044 Less Ralay - 21002100,

NYE-YIKING
WayA $4849 ¥5
MIRAGE
ATD15 - 2353 C.2Eh - B5b
BedA . a1 108 - 14595
B215 . 245 % C-1012 - 246 %
6108 - 149 55 D-ZaN . 177 32
B1015 - 2a5m DAMON . 2o %
BING - 199 % G-3010N . 251 0
MP-t . gy MP-2 . ap v

4 EL 6 METER YAGI [ B
21 Bl Toem YAGI &6 ®
ATV MODELS IN STOCK)

maem OSCARTWIST
7% 19 EL.(3Bel)

RD -1, Box 570
Berwick, PA 18603

ceeceeeceeceeee

LIKE TO OPERATE BY1PK BEWING CHINA?
HAMS TRAVELLING WITH US DO!

Escorfed and hosted by Radio Peking. O
0 Most comprehensive 22 day tour. O
For brochure send 5.A.S.E. & phone number

Paul Hale, 1619 N. Royer St.
Colorado Springs, CO B0907

e
ceeeececeeoeceee

We must make room for your
'NVENTOHY REDUCTION * trade-ins. Check now for lowest prices GNEWEH!GOQI thlUPP RCVH
PRICED TO GO' on previously owned bench-tested gg‘ﬂfnﬁias::g:mfa;zm? *
] squipment! Loaded with features, Available November, 1985,
VISA/MASTER CARD 8.A.8.E. FOROUR
REE SHIPPING " K " MON-FR!1 ¢ AM - 6 PM CENTRAL TIME
ON MOST RIGS FOR CASH! O MERT LisTING  SATURDAY 9 AM - 5 PM

THEVHF SHO P auortes onwy -800- H

| FOR THE BEST DEAL IN TOWN CALL THE BEST K1 8 To T e I e
NUMBER ARQUND 1-800-HAM-7373 Kot 2 To 0 DG KOV CONY 3188
i J .
CUSHCRAFT ADP.1 OSCAR PAK-123.% RINGO RANGER Il (2-220-440)-33.10 K2301G 2lem. T 10 oy Hew
KENWOOD T§-9405/AT - CALL US!I YAESU FT-TEIGK - CALIL US! CONY 5 F FRONT END AND DM tag
KENWOUD TR26Q0A H.T. - CALL USI  vAESU FT-7266  GALL US! T iddab10 10W ZMIX XVRTA 2ow's
B TVA332810 W0W 7iem XVATR e
KENWQOD YAESU = FacIory sutHORIZED — TV-Z2020-10 10W LM XVRTH 728 os
FACTORY AUTHOBIZED DEALE R DEALER GALL FOR THE DEST OEAL (1708 PREAMENF = idb Lo
CALL US FCR AMERICAS (OWEGT *ROUND ON ‘THE RADIS' FULL LINE  [%220 PRAEMMP ME. < bdb T
PRICE ON ALL YOUR KENWOOD NEEDS MUTEK LTD. mfwegﬁus%;muptﬂsus GONTEST
B0 ¥OU CWN AN IGOM VHF XCUR? ! b HmaM
DO YOLWANT 1O IMPROVE [HE RECEIVER  D¥-2330 PREAME NF < Bay il g
CLSHCRAFT - THY OLR MUTEK FRONT END SOARD . FA-2310 12631296 10W LINEAR AMP 275 %
218WD - Faee A2 p 6 YOUML  9F  GlaD  you o Dl LTZI5 1206 10W LINEAR TRANSVEATER
W i
21X - 8100 Aa T o o ol TEND 3R e 12698 OSGAM MOGE L XMIT Gty
R-3 - 250 40200 BB S abcpzr) FRONT END FOR wen W
OTHER MODELS IN STCKK —~ CALL  (00M 2714 OR 2 H OUTRUT. 2MIF o
PCHIS FROMT END FOR s MICADLIE 53 4w 2 35HZ XVRTR SYSTEM
CUE DEE THE SWEEDISH paomes  [MESUsbEs gave  MICAOLINE 18 9 23GHZ XVRTR SYSTEM
USED BY MANY TOP 10' CONTESTERS  37N.1a8 o8 PRE WS pin  BMIF (3
144-15AN 2MTRY5EL TR HaOWRF SWITCHED NP < b GAIN 16db  ShA-12 2904 3W AMP ik -
SBLAT4SE PMTA MAST WOUNT A F
PARABOLIC SWITCHED PAEAMP 250w THAL POWER, MAST MOUNTED PREAMPS
120620 W TRANSVERTER 139,95 ?TN N Idgéidhgm AS i " M;:;d:" I:?(an“':lr-' SWITCH witH ?! ‘2.\:
9. A 4358 70 T MOUNT RE SWIT-  SUPPL o 175
1268.144 3W UP CORV IS CUen PREAMPAOW THRU NF cidy  WMvdazv 180w RF SWITGH  WITH
1296 DUAL TURE AMP CAMITY 33855 G sah 172R INTERFACE 15 v
FORT POWER DIVIDERS (2220-432) 60,9 GFBAAE IMTR MAGT MT PREAME, TKW WITMSTI KW THRU WA WITH
APORT POWER DIVIDERS 1 550 THAU POWER Gatsdh NF < Bk WITH NCER e
Haon SPORT OrraEn o gras  AMP SEOUENCER Y MYAIZES1 A00W THRALL PWR WITH
1206 $PORT DIVEIER w2 ss  GLNALIZE 20ces MAST MT PREAMP, 500w SEQUENCER H1g ™
! ! s THRU Getsds ME cidh, WITH AMP. NV 12085 100WTHRU PWA  WITH
1269(96 GISH FEEDS 899 ceAUENGER MaI®  SEOUENCER "
230¢ DISH FEENS 898 oatceeetisame here Ol (of Quoles  OTHEA HIGH QUALITY PRODUCTS IN
1295 SLUG TUNERS 8% 95 STOCKGALL FOR CATALOGUE
TONNA FOFT ANTENNAS FHEE UPS On Mutek And $$8 Products!
TONNA 902 ANTENNAS ARE HERE CALL FOR QUOTES
THER GHEAT, HIGH PERFOAMANCE ARTENNAS BY TONNA (CALL FOR SPEC, SHEETID
13 EL 2MTH YAG b M 2R MU Quad Array 35 95
HIEL 1296/69 TAGI S695 10 EL TOcm YAG) wn
17 EL ZMTH SUPER YAG| A ayTR OSCAHTWIST 5595
S5 EL 1296 SUPER Yag 655 w9 EL {180
o OSCAR ANFENNA M & Pocm ON 4 CAMMONRCOM.GREAT

a9 + 19
WATCH QUR AD  FOR NEW LINES! FOR STACKIN
HOURS: Monday thru Friday 10:00 a.m. - 4:00

Infygiviagt o K P Bemogue s

Call (717) 752-4470

ORDERS &

M-7373

Saturdays 10:00 a.m, - 1:00 p.m.

200 METERS & DOWN by Clinton B. DeSoto. Chronicles the exsiting

evolution of Amateur Radio from the pioneers who perfected the “"wireless art”

- up through the technical advancements of the mid-1930's. Telis tirst-hand

how the ARRL came about and how the League saved Amateur Radio from

certain oblivion during the early years. Copyright 1938 (reprinted in 1981).184
pages $4.00.

Available from: ARRL, 225 Main St.
Newington, CT 06111
June 1986 157



Frag. 1 dB
s Raceive Range N.F.. Gain Comp. Devica
Cnly (MHz) {dB} _ (dB) {dBm) Type Price
2830 =11 15 0 DGFET £29.95
50-54 <13 15 a DGFET %2095
50-54 <05 24 +12 GaAsFET $79.95
144.148 <18 15 Q DGFET $29.95
. 144-148 =10 15 0 DGFET §37.95
- 144.148 <0.5 24 + 12 GahsFET $79.95
- 225 <18 15 ) DGFET $29.
be 220225 <12 16 g UGFEY
e 220225 <08 20 By GaAsFET $79.95
[ 420450 . <18 16 ~20 Bipaiar $32.95
- 420-450 <11 17 w20 Bipolar £49.95
L P432VDG 420-450 <R5 6 +12 F £79.95
- Inline (rf switched)
5P2BVD 2830 <12 15 o} DGFET
5054 «1.4 15 Q . DGFET %59.95
54 < (.55 24 +12 GaAsFET ~  $109.95
144-148 <18 . - 1§ o} -DGFEE
e 144-148 <13 15, 4 DGFET
© 5P144VDG 144-148 <55 24 - +12 GaAsFET $00.95
- SRZONT 20225 - <19 15 o] FET
SPE2OVDA 20-225 <13 15 0. DGFET 5
SP22QVDG . 220-225 <055 20 +12 - GaAsFET  -3109.95
SPa3aVD . 420450 <19 15 ~20 - Blpolar §62.95
SP432VDA 420450 <12 17 -20 - Bipolar _ 379.95
5PA32VDG - 420-450 «10.55 16 12 GaAsFET $109.95

‘mater. RX only praamplifiers ars for recelve appiications only, Intine preamplifiers are ¢f switched (for use
with transceivers) and handls 25 watis tﬂnsmﬁur power. Mount inline preampiiflers batwéen transceivar
and pawer ampllfiar for high power applications. Other amatsur, commerclai and special preamplifiers avallable
_ In the 1-100C MHz range. Please include $2 shipping in

sales tax. C.0.0, orders add $2. Alr majl to forsign coun-

S nd vn n,‘ e d - trles add 10%., Qrder your ARR Rx only gr inling

n ecelLy er preampiifter today and start hearing Illga never bqfogui
Rescarch

Box 1242 * Burlington, CT 06013 208 582.9400

“Every praampiifier is pracision aligned on ARR’s Hewlett Packard HP8570A/HP246A state-of tha-art noise figurs

i
U.s. ard Canada. Connacticut residents add 7-%% i

Custormn Consoles
Applications
Personal
Commercial
Industrial
(Governmental
Available as Complete
Systems ready fo install
your equipment or in
“Dro-1tYourself” kit forms.

‘fo learn more about the
B(S Console system

¢ all Today for our FREE
intormation package!

(305) 989-2371

5817 SW. 21 Street
Hollywouod FL. 33023

YAESY OWNERS—Hundreds of modifications and im-
provemants for your tig. Select the best from fourtean yoars
of ganuine top-rated Fox-Tango Newsletiers by usingour new
Comprehensive Index, Only $4 postpaid with Rebate Cer-
tificale creditable toward Newslotters purchases. Includes
tamous Fox-Tango Greansheat and Filter infarmation far your
rig (if specitied). NAML, FTC, Box 15944, W, Palm Baach, FL
43415, Telephone 3056-6B83-9587.

MADISON-BELOEN 8214 lowloss foam caax $31/100 & only
100 multiples at this price; 9913 lowloss, sohdcenter, fail’braid
shield 5QGIf; 8267 RGZ13 550/H; 9258 RGBX 20¢//. Belden
specs availabie, Amphenol PL259 silverplate $1.25; adapters
stack; Prices FOB Houston. Madison Electronics, 3621
Fannin, Houston. TX 704, 1-713-520-7300 Master-
cardMISAICQD.

WANTED: BC1000A/SCR300A, BCB1D, also schematic copy,
for &ir Charnp one-tube & 2 tube racaivers. ﬁ%dy Herrin%
131(:!i Andover Rd., Charlotte, NC 28211 T04-366-66
avenings.

WANTED: KWM-2#, 305 and 40L Linears. Any Condition.
?gnslﬂ Ioné%rmaticn to; M. Gonzales, 3737 Red Cedar, Harvay,
¥ -

WANTED: REMOTE VFD, Drake RVT ar BV75. KBSL, Aolf,
FOB 51174, Ralaigh, NG 27609,

1BM i’;OMPUTEFl program, “'Hamlog."” 16 maodules; logs,
aute-sorts 7-band WASIDXCC, Full featura editing, Much
more. $24.95. KATAWH, PB 2015, Peabody, MA 01960,

WANTED: ASTATIC Mictophona Model 1004502, Call
collect, 804-249-0483, K4PYT,

TRADE OR SELL: Hava two Alpha 77 Amplifiers in fine con-
ditign with frash 8877 In each. Trade both on Alpha 778X (two
1ul|>|e} or sell for $2500, each. Chris NQSG 408-372-4348
collact.

0 CONTEST: VHP ers and epntesters averywhere ara in-
vited 1o join In the fun of the 2nd annual CQ World-Wide VHF
WP Contest, scheduled for July 19-20. 8 categories of com-
petition, ingluding QRP, portablefbilltep and FM only! If you're
aquipped tor the bands abave 50 MHz, get out Inthe sun and
have fun i this international gperating event. Lugsfent{;y
shieets available for free (B.AS.E, appreciated) from SCORE,
P.0. Box 1161, Denville, NJ Q7834 or trom CQ Magazine.
Rules in QST "Contest Corral” and other eading journals.

COLLINS 18051 1 kW Antanna Tuner with Shockmount.
New!never-used (Round] $300, DL-1 Bummy Load {Found
$60. Directional Coupler and SWR meter far 312-B4/85 (new)
S40. N.Y.C. area, Dengel 212-884-7064.

TEMPO ONE, AC/One, mic. fan, new finals. manuals. $225.
“You ship. NOEFG, Indepandanca, A 319-334-2182 avanings.

WANTED: The tuitowm%aguipment on VHF-High, UHF ar 800
MHz. Repeaters; MSF-5000, MSR-2000, MICOR, MASTR-1),
UMSY." Portables: STX, MX, MX300T, MX300S, Expo.
HMobiles: Syntor-X, Syitor, Mitrak, Privicy-Plus 1000. Pagars:
PC-58-TVD, Spirit. Misc: Dyna-Tac 8000, Dyna-Tac 6000, 174
KW Micor or MASTRH Repeater. Call Chuck, NBCAM,
303-692-8413.

APPLE COMPUTER program, “Hamlog.” 15 moxiulas; Iom,
auta-sorts 7-band W, C. Fuil feature adiing, Also TH/M.
$14.95. KA1AWH, PB 2015, Peabody, MA D19E0,

TECHNICAL PLUBLICATIONS, 1935 to dats, for safe. W3AFM
is retifng. The ofter includes BSTJ, Hecord, IRE/NEEE,
PGCTICS/APNVC. QST. CQ. 73, Ham Radio; British 1EE,
POEEJ. A tor. Microwave Journal. Virtually unbroken muns.
Telephone 01-654-7669, for discussion of cosis. Excellent
condition, Ideal for emerging-national universities, librarias,
colleges, PTT's, laborataries. Paul Rockwall, W3AFM, 5800
Hillburme Way, Chevy Chase, MD 20815,

THE RADIO CLUB OF JUNIOR HIGH SCHOOL 22 N.Y.C,
INC. is 2 nan-profit organization incorporated under the laws
of the State of New York with the goal of using the theme of
Ham Radio to further and enhance the sducation of young
people, Your eguiprnent donation would be graatly a
preciated. WB2JKJ via callbook ar telephone (516) 874-4072,
24 hours, seven days a week, THANK YOU.

COMMODORE 64 QWNERS, exiend the kfe of your computer|

Use my soft raset switch to get out ot a program or lock-up.

Stop shocking your comnponents by turning your cemputer off

and ¢n. Plugs into serial port and has a connector tor yaur

%:???heﬂr%s 14,95, Harvey Baron, Box 198, Bathpage, NY
4 )

IGOM 730 $400, Excellent. KBSFIC. 313-352.3952.

WANTED: GOLLING 3051, Frefer round emblom, original
owner. | would pick it up. Giardon Skul, 312-672-6757.

54 FOOT HEIGHTS aluminuzmn fres standing tower. Hy-Giain
Mark 3 tri-band Yagt. 10-15-20 maters. One and one third
aures, three bedroom, two bathrooms, twa fireplaces and walk
out basement. Basement hnished with wet bar. $68,900-,
WBBZMV Westland, Michigan 313-522-2067.

AOHN TOWERS-Whelesale direct 1o vou, 34% discount from
the Rohn dealar price. All products available, Alsc, very low
prices oh Antenna Specialists antennas and Andrews Haliax.
Write or call for catalog and price hst. Hill Radio, 2503 GE
Raad, Bloomingtan, 1. 61701-1405, 309-663-2141.

WANTED; Advaneced Elactronic Applications—(MBA-RCY in
working condition. Don Morar, W3QVZ, PO Box 129, Great
Cacapon, WV 26422, 304-258-5351.

WANTED: MiNT AL-80 Ampliler, K7XR, 26102 1311 PI. Sa.,
Kent, WA 58032,

TAESL) FT-980, SP-940, md mike, MARS kir, fillars, kéyer!
module, kaying relay, manual, control cable for Yaesu 757
mne[r. 51,100 for all. Gall Mike KASRCS, 817-677-3358 alter
Aprd 27,

YAESL) FT-202R HT Speaker mike and desk charger S$75.
GLB 300 2 matar synthesizer $45. Heath HW-202 2m Xevr
and ac supply 81Q. Madsl 33 (ASCIl) TTY’s, you pick up BrO.
WB2FTX 201-838-90%3.




COLLINS KWM-380 N,B., Key Pad, 1.7 kHz filtar, all mods,
like new $2,750. K4BOK, Dwight, 205-979-8005,

FOR SALE: Drake TRAC Transceiver, AC-4 Puwer sup,aly,
MS-4 Matching Speaker and WH-7 Wattmater. All in excellent
condition $400. 8id Barnett, 277 W 21st, Daer Park, NY 11729
B16-667-2213.

WANTED: SMALL 20 MHr Diual Trace Scope, and alsa Sta-
tion Monitor Scopa similar to $B-614. John Davis, 415 Moun-
tamview Ava., Staten Jsland, NY 10314 718-698-3690,

PEAFECT HAM HOME—Three badrooms, dining room, 2
bath, finished watk-out Gassment and ham shack, garage, out
buildings, ¥ acre rura! lot, blackiop road, 10’ complete satsliite
system, tower, beams and other antennas, sits higk on hill
with 3 state view, gocd hunting. fishing and boating. $79,900
GSL Ken Norpel, WOBCN, RR 2, Box 425, Dubuque, 1A 52001,

SELL—SWAN 500C Transceiver 117C Power Supply $225;
Collins 758-3 racaiver $250; Drake T4-X Transmitter and
Powar SugpIsy $250. WIFBI, Pelers, Pittsburgh, PA 15241,
412-221-2974,

DHAKE MN-2700 Tuner w/B1000 Balun $250 and W-4 wait.
meter $45. Kenwood Speakers SP-930 wiFillers §40 and
SP-520 525, YK-BRA-T AM filter for TS-9303 $30. Amaco Xow
Praamp PY-2 $35. MFJ Electronic Keyer MFJ-407 $40. Astatic
[-104 mic wistand $25. Numerchron 24 hour clock $10. Yo
ship. W1SD, Shore HRoad, Sebago Lake, ME (4075,
2071872021 7-11 P.M. EST.

TEN-TEG Delta 580 8 band 200 Watls PEP Transceiver $399
mint condition. Glan Davison, K@SQI, Buifalo, MO 65622,
417-345-7682.

1COM 254, mobtle 2 mtr radio, memogalback-up. touch tone
mike, ariginal box, manual, Excellent. Call Bob, N6FQP, atter
T P.M. PBT, 213-426-1259 $175.

HW-15, HG10B VFO $125. Bearcat 270%L $120. ST, 73,
1875-1964 Telelype free. Pickup only. N2ZY, 718-745-3218.

FOH SALE: DRAKE TR-4 (w/noise blanker), A4, Shure mike,
Viking phone patch, manuals. $300 takes all. FOB K2EWA,
17 Crommalin Ct., East Brunswick, NJ 08818, 201-297-5057
oves.

FOR SALE, Tan-Tec 509 Argonaut $175, ICOM PS-15 Power
Supply new $100. KTaF, 812-473-0424.

QUALITY REPAIRS at very affordable prices. $25/hr, Skylab
thanks everyona for their patronage. We have moved 1o a
larger location where we can batter serve you. Nan-warranty
repair of all H.F. Kenwood, Yaasy, and [COM equipment. Amp
Supply, Ameritron, Dentron, #50M, Kenwood and Yaasu,
Amplitiers. Any Heathkit equipment, T.V. boards and High
Voltage smplies at 20% less than Heath. Most TV monitors,
tuners, VHF/UHF, satellite, computers, drives, ielephones,
CB's, We do modifications and filter installations. 30-day war-
ranty ar parts and Jabor, We fix aimost anything! Be sura to
file our new addrass for later raterance, Skylab, Tne. 5514 W.
Lisban Ave., Milwaukes, WI 53210 414-87-12345, 24 hours,

COMPUTER PAPER and D1SKS: Compatitiva prices, SASE,
FCE, 9307 Worley Milt Rd., Hiitshoro, OH 45133,

DG Power Supply-Vista X-8 8 amps, $49, W2QUT,
1.718-¥26-6759,

SWAN &00T Transmitter and 600R Raraiver, $285. KAIOBP,
60B-742-6965.

SURPLUS J.AN, Tubas: 4CX2E0B $40; 811A $9; J04TL $55;
813 $22.80; 2E26 $6.50; 807 $3; 592 545 4X150D §30; 7-8-9
pin receiving tubes $1.25 each, Sord SASE for list. All tubes
new. Solidstate 865, 872 and H.V, Plate Transiormers,
WATOPY 406-728-2359. 1740 8. 13th W. Missaula, MT 59801,

CALL
toL rree 1-800-238-6168
({in Tennessee, call 901-683-9125)

For The Deal You Want—On The Brands You Know!

Authorized deaier for; ]

KENWOOD, ICOM. NYE-VIKING, TEN-TEC, WE TRADE!

BUTTERNUT. HUSTLER, MIRAGE, MFJ, AEA. R PRAISALI

B&W, ASTRON, CUSHCRAFT, LARSEN, HI- Somd Us your name &

GAIN & MORE! Also many fine used rigs, too! address. We will put

CALL FOR DETAILS. you on our catalog
mailing list!

@ MEMPHIS AMATEUR ELECTRONICS, INC. |

1485 Wells Station Rd., Memphis, TN 38108
Open 9 to 5 Weekdays, Sat.: 9-12, Central Time

NEW DESIGN! )
MEMBER STATIONERY

Show your support of the League by
using this high quality bond paper for
your correspondence. Printed in black
with & red border.

Set of 50 pieces of stationery

and 50 envelopes....... #1460 58
Package with 50 pieces of

stationery. .............. #1465 §4

50 envelopes.............. #1470 $5
ARRL

225 MAIN STREET
NEWINGTON, CT 06111

THe f ERICAN RALK [ Ar LEACLE

WANTED: KENWDOD 9130 and 9000 Multi-Mode Two Metar
Rigs. George, KABFXB, 618 Omega, Longview, TX 76801,

FIELD DAY for Appla I) +/eic. Other contests toal Walk away
fratn Field Day with the papar work done. Accidental powet
failurg-no problam $18, Demonstration disk §3, KBOVT, 1.0,
Box 1185, Das Moines, 1A 50311, 515-274-2094,

FOR BALE: Drake FS-4 mint $125. Call Lou, NQ8S, AC
415-992-5330.

WANT: HY.GAIN 40-10 M Mona-Band Beams; CE MM-2;
3-1000Z, 8877, WPAIM, Paul Bittner, 1616 South St, Eau
Clairg, W) 54701, 715-632-8510,

TRADE, YAESU 757GX, Astron 35 Amp Supply, Manuals,

Mike, Cables. Keyer rot warking, otherwise periect, Want nice

clder rig with 160 and CW such as: TS-820/5301520, Drake

8iC line, FT 101/102/801 Twins atc. Will pick up and deliver

grxﬂg] E?‘G rlz.iles. George McCouch, WASDNC/4 502-885.1553
allbook o

WANTED: AMICW Xmir, such as Viking or similar fig.
WA2HLM, B62 Wh‘ﬂn%y Avanue, New Haven, CT 06511,
20%-789-2276, Jetirey Barkin,

HOMEBREW 2 METER kilowalt; PR 4CX250B's, complete
with powar supgla in rack, $300 pick up only. Heath SB200
amplifie: $250, PR 572B finals for SB200 and othars $54.95.
PR 3-5007 finals $100. Michaet Bloom, WA2RAT, 3 Kaywand
Court, Baypart, NY 11705, 516-472-0228,

CALIF. HIGH SIERRA Mountain Retreat For Rant in Amold,
with antennas, 2-80 meters. Da)& r weskly rales. Send SASE
far details, Don, NSKGE, 4690 N. Clubhéuse Dr., Camarillo,
CA 93010 or call B05-4B5.2718,

FOR SALE; Heath $B-230, fike new 5350, | ship, W4PKM,
703-977-7292,

ICOM F20A/fiters, PS-15. Excallent condition, $699. N7AHI,
503-648-1617.

CUSHCRAFT A3 4 mos old, cannot use in new apt residence
§100. Pickup preferrad-Doug Frick, 215-323-152¢ avanings.

DRAKE TR-4CW with HIT & 500 cycle OW Filtar, Remote YFO
BV-4C, MS-4 Speaker, AC4 P/, Exira set of final, $500,
George Wachtar, WALISM, 205-852-4962, Atter 5 PM GST,
5003 Nafi Road, Huntsville, AL 35810,

Later CrnteelieR

* Autopatch/Reverse * Clock & Calendar » Control receiver interface
Autoparch * Logic input and ouiputs * CTCSS Port

* Polite ID, CW messages e Exclusive & Quick "Macro™  » Fully Remotely

* Paging commants Programmable

T — e — e e — — I —— A — ———— o _—r}

BOf) PO. Box 892 Dot o O Reck

fa)
Fort Collins, C0 80525 Top Mount

R A e g et g | 0 e e
SATISFACTION GUARANTEED
Camplete 30 Day |

Money Back Guarantee

| . o ,
Full 2 Year Warranty On Parts & Labar § U% Ta Order, Send $595 plus 57.50 shipping & handling for complete con-

liadies  troller, documentation, power supply, telephone cord and all cornectars.
I Credit Card Orders| o225 Acouns Exp.
Call Toll Free loCeck  Name
1-800-621-8387 ext. 244 |
\ Som -5 pm Mountain Time | & Money  Address
Mondsy thru Fridey | T oy, State _ Zip
e o e v
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FRG 8800

High-Tech
Shott Wave Receiver

CALL FOR PRICE

EAVNESY)

FRG 9600

L e
60-905 MHz Scanning Receiver
INSTOCK FORIMMEDIATE DELIVERY

Bob Ferrerc WERJ
President
Jim Rafferty N6RJ
WP So. Calit thy,
Anaheim Mgr.

FREE SHIPMENT
MOST ITEMS UPS SURFACE

RNAHE]M. {:A 92801
2620 W. |
714y 761- 3033 (A13| 860-2041
Hatween Dlsnpyland &
Knalts Berry Farm

ATLANTA, GA 30340
H(71 Butord Hwy. %
140d) 263-0700

Neil. Mar, KCAMJ
Mrawlle 11 norih ot 1-285

BURLINGAME, CA G440

999 Howard Ave

(415 342.5757

fearge, Mgr. WB6DSV

5 miles south on 101 from SFO
OAKLAND, CA 94606

2210 Livingsion St.

14151 534-
Joe, Mgr. KS0S

17N-5th Avp F175-16th Ave

FT 757GX

Compact HF Mobile Transceiver

CALL FOR PRICE

NOW! RAPID DELIVERIES
FROM OUR QUTLETS

Full Duplex FM 2M/70em

CALL FORPRICE

PHHENEK. AZ 53015
1702 W Camelback Rd.
1602} 242-3515
, K7RDH

Eas of Hwy 17
SAN RIEGD, TA 92123
53?5 Kearn anla Rd

bienn Mqr KGN
Hwy 183 & Claremont Mesa Hlvd.

57

4 AESY

HANDHELD

l

FT 209RH

5 WATT 2M/HT

CALL
NOW
FOR
LOW
PRICE

O AESU

FT726R

Great for OSCAR 10 and VHF DXing .

YOURBESTBUY!

WE SHIPDIRECTTO YOU
FROM ANY ONE OF OUR
NATIONWIDE OUTLETS.

VAN NUYS, CA 91401
6265 Bepulveda Blvd.
1818 983-2212

Al, Mgr. KEYRA

san Mego Fwy.

at Wictary Blvd

STORE HOURS

10 AM-5:30 PM
CLOSED SUNDAYS

‘CALL TOLL FREE (800) 854-6046

Toll free including Alaska & Hawaii. Phone Hrs: 700 a.m. 10 5:30 p.m. Pacilic Time. California and Arizona customers call or visit nearest

store. California and: Arizena residents please add sales tax. Prices, specifications. descriptions subject 10-change without natice.
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MPHA 374-3 KW no tune (band pass) finsar ampiiier.
10-80-three 8874 tubes-Hypersil transformer-manufacturad
1975, Laoks new, works pertect - $1145 includes shipping.
Jack, NQ2G, 201-488-0039.

“OO ANYONE with operational FlesharHAL T.V.'s for stan-
dard RTTY machinas, ga:henng dust. USAF Auxiliary-Civil Alr
Patrol can use them! Donate for tax writg-off or state salling
prica: Major Gene R, Pleiffer, Suffolk County Group Gome-
munications, 2032 Saint Paul Avanue, New Yark, NY
10461-3906 212.839-9000,

1COM R-71A Becelver, $475; New CI-45 rotor with 100 cable,
H100; Mostay TA-33 Jr. pickup only, $100; RS B4K Color Com-
puter, $85; Disk Drive, $125; many other accessorias; KI4SU,
321 Buttenwood, Lake Mary, FL 32746

‘A'\IQKJATED ICOMIC-211 for cash. K2AK, 718-358-6637, after

ICOM '740, Internal Powar Supply, FM Board, CW Filter, Dask
and Hand Mikes, excaellant ‘condition. $500. W6STLK,
415-586-4196,

DQVETRON MPCI1000C deluxa RTTY TU. Manual, cables.
%250, Harvay, NGHL, B18-784-9501,

KANTRONICS HAMTEXT for VIC-20. Mint. $45. WSMCH,
304-354-1134.

DIGITAL AUTCMATIC DISPLAYS for FT-101"s, T&-520%, Gol-
fins, Swan and all cthers, Six %*' digits. 5% wide by 114"
metal cabinet. Send $1 for Information, Receve a $25 dis-
coggg Be spacific. Grand Systems, POB 3377, Blaine, WA
aB230.

YAESU FT227R $240, TI-99 Com@uter stand alone RS232
(new) $90, TI Thermal Printer 560, Hoyal Business Computar:
separate DSDD drive, Peachtres’s Paachtext, Paachealt soft-
ware, parallel and serial parts, RGB and composite outputs
{new) $250, K2UOR, 124 Winding Lane, Avor, CT (G001
203-673-2399,

IG-735, GW ‘ilter, §675. Autek MK1 $60. W9ZH.
1-414.434-2938.

SELL: HEATH SB-102 Transceiver, SB-600 Speaker, SB-850
Digital Frequency Display, HP-23B Power Supply, Johnson
Malch Box, Realistic Mika, complete $390. K1Z8D, 19 Moss
Road, Monroa, CT 06468, Tel, 203-268-0057,

AMPLIFIER, HY Power Supply components, Drake, Coliing

Qg g::ment and many station accessories SASE fo WABYVR,
4139 Doyle, Bleomington, IN 47401,

CRYSTALS: BUILD something! QIRP, guick and sasy with In-
expansive FT-243 crystals, All bands FT-243's 160M to 2M
made to arder. See page 168 April classitied, Crystals Since
1833. Stamp or long SASE far 1700 - 60,000 kilocycles,
listings-circuits, WELPS. C-W Crystals, Marshfisld, MO 85706,

SALE: ICOM IC-25A with backup supply $18%. WEWHK,
716-892-5451,

HAM.ID'ar - Lets you gquickly identify call vs. name and other
into. For use on Repeaters, Nets, Schadules, Hamtests, sic,
For shack ar mobile, 32-page spiral bound. Room for 2,240
antries. Sond $6.50 (includes posiagaéfcr each copy to K4LDI,
2920 Shillingtord Gt., Maristta, GA 20087,

1G-735 WITH B-pole, 400 Hz GW Filter, SM-8 amplifier desk
mike. special tuning knob, Astron 204 p/s. Low hours, absolute
mint. $700 firm. N2BFL, 212-873-9659,

*NOVICE RADIO QUTLET* New and used equipment dealor!
*Usad Heathkit HW-100 transcalver, wmanual, power aupglx.
$195. Large SABE for equipment list! Free ship Ing_’U LA,
915-286-7827 1604 Delaware Ave., Durham, N

SALE - NEW Kenwood T5-9408 with ant. funer, YR-88CT,
¥G-455C1 filters and V&1, factory warranty $1695. Also have
MC-50, HS-5 and SP-940 spaeker. Unable 1o obtain zoning
variance for ant. system at QITH, K7BP, 6335 E. Marilyn Road,
Scotisdale, AZ B5254 502-996-8656,

HEATH CLEARANCE - ET-3400 Microcomputer $50; [0-4650
Dual Trace Scope. Factory aligned $199; 1C-5218 Sine/5Q
Audio Generalar, factory aligned $50; IM-28 VTVM, needs
wark, $10; ask about most Heath Continuing Ed Courses.
Shure PESE Microphone, $35: E.Y. 864 Micrcphone, $25;
Military rack mi. 28 pos palch bay with cords, $25; Dantron
W-2 Wattmeter, $35; 6 LED VU Maters, 55 aa.; RAG-53 S.W.
Antenna Switch, $20; Strip Chart Recorder wipaper, $45;
Fredrick 1202A VF Radio Teletype Receiver (Type-8), 5225,
Walter Anclarson, 3168 Star Lake Dr,, Birmingham, AL 35226,
WE-933-2858.

ROLUGH WINTER? Ham heaven. 2br2ba home of approx 2000
5q. feat, Located in activa Sun City, with tower, quad, and
gnslé%hzmore. §110,000, WYLOL, PG, Box 1368, Sun City, AZ

WANTED: HyGan, 18 HT Hightower antenna, NCBN,
316-421-8468, 3154 Belmont, Pargons, KS 67357,

WANTED: ANY USA Ham Stamp First Day Covers post-
marked Ancharage, Alaska, December 15, 1864, for Amataur
Radio stamp collsction, KL7HBY, 4118 Mendenhall Blvd.,
dJuneau, AK 89801,

COMPLETE DRAKE Ham Staticn, amplifier, matching net-
wark, mike, phone patch, Telrex ant. beam and tower. All or
soparate. Must retirel KEBUR, phone 608-423-0484.

HW-100 XCVR, $B-201 Linear, HP-23 Power Supply, MM-35
Tristao Mini-Mast, TA-44 Roter, TA-33JR Antenna $400.
WBZAYF, 238 Sheraden Ave,, &taten Island, NY 10314,

NEWSOME RTTY-CW Interface and ROM cartridge for C-64,
&?ﬁéﬂéé manual 380, Hardly used, See Navember CQ.
a8 E

COLLINS 30L-1 REAMP (Round) with 18 newiextra 8114
tubes. $600. Plckup N.Y.C, area. Dengel, 212-884-7054,

MOVING SALE: Kenwaod T8-5205, SP520, MC-50, CW Filter,
Dantran GLT-1000, 35° tawer, Ham 1V, TH3-MK3 Tribander,
other aceesserias. 516-541-8172, Jorry, KW2Y,

AEA MICROPATCH MAP-84/2 Amtor, RTTY. ASCI, Morse.
Complata with MBA-TOR grogram. $85. Morrman Smith, 5455
E. McMullen Rd., Fioral City, FL. 32638, 904-344-3423

WANTED: PLATE meter for Model SBE-34 §5B Transcaiver
or brokenfwarking rig of same madel. Richard McMahon,
NSGA Box 316, FPO NY 08518,

WANTED: TEN-TEC Delta, 580, P’S, Filters, State condition
and price. WBJKB, 2359 Woodford, Toledo, QH 42605,

2 KLM 16-L8 Antennas good condition with Baluns $45 sach.
Micro Wave Module 432-100 100 walts amp mint $200. Bird
43 thruling wattmeter mint $100, T2-X Tailtwister extra heavg
rotor 200 mint. Lunar PAG 432 GaAs. FET Preamp 0.4 d
noise fig, $50. Two Mtr. 3877 smplifier 2 kW plus, plus! with
brand new spare BEYY. No power supply $1000, Yaesu
F¥-101E needs werk $175. Yaesu Landiiner Phane Patch $50,
N2MB 347 Beach 43rd. Street, Far Rockaway, NY 11691,
1-718-327.4952,

3X4 CHAVERIM Octobar 1986 lour. WAGXT, 2156766768,

SLEP SPECIALS: Marconi TF-10688/6 signal generator 19
MHz thru 47¢ MHz, both AMIFM.FpIus deviation, calibraled
AF output. [deal for AM/FM, VHF/UHE, stareo/TV, repairs
$4550, Military OS-8C/U small gor:able 3" oscilloscope, ideal
tor bench work ar meculation/HTTY testing, $59.50, Lampkin
107C communication servica monitar 5859, HPS03A VHE Im.
pedance Bridge, 50 MHz thru 500 MHz, measures directly 2
fo 2000 ohms plus phasa angle $125, Collins 180S-1 antens
na tuner for S-line/KWhE-2 $275, HPG60SF signal generator,

vo ALPHA TTDX

if you want the finest

Eﬁf‘;ﬁ?{gﬁi@%gﬁa;’ggj%“*;ﬁg:ﬂ?;?}{?‘;a%“;ﬁﬁ% SPECIAL SALE — ALL ALPHAS
f-’lrigcmﬁ:y'w?gto. NG 28763, o onies Gompany, Model List Sale
770X $5450
78 $3495 CALL
374A $2595 FOR
76A $1985 | ATEST
T6PA %2395 PRICE
Stop By Your Local 76CA $2635
Phone Don P » K4D, for Broch
A R R L BOO k D a ler' Personal Phaoynnee— {615) 3;4—;1?:4 Hre
P.0. Box 100

Springfield, Tenn_ 37172

'He’d Like To See Yo

* REALLY cramped for space? e j B4

* Want a 10, 15 or 20M
concealable or portable antenna?

Wanta“bird dog"” for your beam?
* Want 40M in a small space?
Try the new WARC bands?

MICROLOOP

These compact moncband loops
provide omnidirectional (no rotator) hork
zontally-polarized (low-noise) coverage when parallel to ground, or performance
approaching a full-size dipole when vertical. Tunable (SWR < 1.5:1) to your favorite
band segment via built-in adjustable coaxial capacitor capable of continuous 200
watts CW or PEP. Cover other band segments via antenna tuner. Rugged low-loss
copper with stainless steel hardware. 2 PYC mast required (not provided), or suspend
from tree or ceiling with nylon rope. Prices include US shipping (except HI, AK).
Florida add 5% sales tax. Send check with your order or call us with your VISA or
MasterCard.

10,12, 15, 16 or 20M MICROLCOP (20M is 54" across, others smaller) ... $83.50
30M or 40M MICROLOOP (108" across for 40M, 30M smaller) ,..........$93.50

ADN rdvanced Design Networks, Inc. CALL TODAY
8601 66th Steet North ®Pinellas Park, AL 33565 (813) 544-2596

20M
MICROLOOP
SHOWN

FIFTH ARRL AMATEUR RADIO COMPUTER NETWORKING
CONFERENCE PROCEEDINGS

Covers the 1986 conference which was held in Orlando, Florida, Over twenty topics
are covered, This booklet shouid be of great interest to the over 10,000 amateurs
interested in packet-radic. $10. Use the order form eisewhere in this issue.

THE AMERICAN RADIO RELAY LEAGUE
225 Main Sireet
Newington, CT 06111
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CRANKUP 'SALE!

All Models Shipped
Factory Direct—
Freight Paid*!

Check these faatures:

» All steel construction

» Hot dip galvanized atter
fabrication

* Complete with base and
roter plate

* Totally self-supporting—
ne guys needed

Sale

Self Supporting Towers
On SALE!
FREIGHT PREPAID

Al Steel Construction—
Rugged

sGalvanized Finish—Long Life
+Totally Free Standing—No
Guy Wires

eAmerica's Best Tower Buy—
Compare Save §

*Cemplete With Base and
Rotor Plate

*In Stack Now—

ROHN

Guyed Tower Packages

* Worid Famous Rohn
Quality and Dependabitity

. * Rugged high wind survival-
provides safe installation
* Mulli purpose towers
satiafy a wide range of nesds
* Complele packages
include: guy hardware,
turnbuckles, guy assambHes,
witarg bars, concrate base,
rotor plate and lop section
por manufacturars spacs.
Packages shown below are

_J ratad for wind zone “B" (86

il

CEORARPORATIDN

These rugged crankup

towers and masis new avail-

able from Texas Towars)
Chack thess features:
«All stesl construction
wHotdipped galvanized
wTotally self-supporting- L
« No guys needed

Coax arms, Thrustbearings,

TEXAS TOWERS

Fast Delivery mph wind). Zone “C” {100 Masts, Motor drives, Re-
Modef  Height Load Price mph wind) design prices |slightly mote controls, Hinged
H@arss I 9sqft SCALL ’ higher. Alltower packages shipped bases, rotor bases, & raising
| Hiooatid satt toonic soart | wade @ttt Wegn Piee | ot callect from our Plano, TX , fixtures alsoin stock—
5q el Hei * i wareliouse, in stock tor prompt
TOft J6sqft SCALL | HEX4D 40# 10sgft 164 $329 delivery. p p CALL FOR SALE PRICES! -Lh.
HEX4B  40f1  0sqft 303 s420 Mode) 256 Model 456G Model 55G | Model  Min HL Max.Hi At ked® Saieprios
HBXS6 561 tsglt 385 §499 50§ 57 1078 1439 MALO meat 21 40° et $ B4
goste—Thiust Bearings— | upgxao 40n  tasgn 21 sa@ | oo e 1209 1609 MAmat 2z M ddet 800
Other Accessories Available 00 880 X436 b3 »n 1Bt o
HDEX48 43R 18sqht 353 3489 1329 1759 Boays z W imedn 1248
~Calll Prices Shown Are 80 84D 1479 1929 By = - R
Your Total Dellvered Price *Your Total Deliverad Price Anywhere in Con- o0 919 1748 2089 HOXAES 22 [y m.z,, 1879
In Continental U.S.A,! tinantal 45 States. Antennz Load Based an 70 MPH 100" 9sg 1869 2259 HOXS72 23 7 Mgkt 220
' Wind, 190" 1189 2019 2839
120 1250 2179 2819 “Note—rowars ratad a1 50 mph to EIA specifications
RG-213U ALPHA DELTA BUTTERNUT ELECTRONICS GO ROHN GUYED TOWERS
% & 2641t 527873000 f —"—E,fs’:,éf}aﬁ s — HFBY $129 Dellverod (Gont. USA) 104t Stack Sections
Up to &00 ft via UPS A% 38! Tribander B § 206§39.50 456G §712.50
*RG-213/1)~yb% Bare Copper Shiold ATis 0 Kby Se0e | *Full Legai Power 80/ 10 theters 2563549.50 356 $148.50
»Mil-Spec Non-contamirating Jacket for longer 1 R E P ELTIREAS L $o5 | 0ptional Stub Tuned Aadial it All 206, 255, 456 and 556 Accessaries
fife than RG8 cables aras w;'mm" p tei?)Ttha w "e7g | Model STA 11 529 In Stock at Discount Prices - CALLI
*0ur RE-213/U uses virgin materials. A3 20, 15, 10mtr Verical. $95¢ *Optional Roof Mounting Kit Foldover Mogal  Halght Anttoad* Frice
*Guaranieed Highest Quality! AV BD—10m1rmVertica\ 590 Mods! RMK I $49 (Includes STR il Towsrs K548 481t 1hdsqft  $A90
: s sUptional 160 Mater Resonator Kit FK2558  S8h 133sqft 8549
RE-8X e 840 4gmir Dipels.. . ... ., §199 1\ fodel TBR 160 $49 FHIEE B3N 11 7sqn 3899
o ey $.15/1 817971000 fr | 40-2C0 2-elélmtrBeam ..., $279 FRASH 441 J4Asqh 81198
_ . . ASO-55-el6mirBeam. ... ... ... £79 | HF2V 20/40 Meter Fhdbbe  ndft 29 1sgh $1209
*RGBX—95% Bare Gopper Shiald sLow Loss > a
oNan. ; . 215 WB NEW 15-ei 2mbr Beam. . ..., $75 | Vertical Antonna $129 FK4a54 B4t fH4sqft §1399
Non-contaminating Vinyl Jacket Foam Dieleciric 4 188l 8 5 tinental US
Coudal Gabla Lvzs Charactoriatics (08,100 1y “218 XL 18-81 2 mtr Beam . ., 5495 | Delivered {Continan A) 243 Foldaver Double Guv Kit $245
Labi Type L L 4219 18-l 2mtr Beam 889 £ cphanal 160 Meler Resonator 456 Foldover Bouhle GLy K. $265
RG-213/1) b 9 23 $2 | 2i0B17-al220MHzBeam . . 389 | it Mowe! TBR 160 549 *Abovs antennz tgads tor 10 MPH winds
G5x ).v B 12 3§ 58 5 - k
:ﬁ 5 4 B aa  ae | 4edB24-el43zMHzBeam. .. ... §7h and Glys al Hings & dpex
‘,’; :,‘;:L ;u M 1 : 52 27 | _ARXZB 2mir Vertical 3391 Hram “Butierlly"" All Faidover Tawers Stpped Fretght Prepaid Contin-
Wil 50 » F 9 VB 3 $189. [dl. conl, USA) ental USA' Foldover Prices 10% Highar Wes) of
b AL S U « Covers 10, 12, 15, 20M Buckies
HARDLINE/HELIAXTM Dlsnmrerz-el 40-mtr Baam ~vve woo | = Compact Beam Design TUWERIB‘U'{ HA_HW’“‘E
Digcoverer 3-¢l Canversion Kll ............... » Max. Element Length of 12,57 3!16\&!-1_5\Guv\_vnreg3‘99ﬂlb rangy . 3 15/1t
Lowaesl Loss EXPLOAER-14 SUPER-SPEGIAL, . » Light Wesght. Dnly 17 Ibs. 1{4&{45 Guywire (5550 b raling) 3 18/t
it for YHE ZUHF! G710 30/40 mtr. Add-On-kit, . = & | Usewith TV Rotor 5;]GE.HSGuywlre(13,200Ibrallnm ) S.29/0
V28 2-mir Base vertical 5£32 { % 7 Atrcraft Cable (2700 (b taling) $ 1541
B Aum. wipoly daskes ... 5.790t] v4s 440MHz Base Vernsal 'g _g Freg Shipping On Bulterqut Accessonies 3H16CCM cahtacumplafls_' or&e32” 545
V: |.0F4-50 Andrew Helia ™ 0 gt 7gm THEMK2S Broad Band 5-8f Triband Beam. @ a Aisn When Purchased With Antenna 1/4CCM ;ahfeﬁqmpﬂM lr,abls]‘ . §.55
% * LOF5-50 And M o 174 TH Thimble flits ali sizesi. . . . LR L]
W ndrew Heliax 5398/ ) THFDXS 7-al Tnband Beam. .. 4 3/BEE (348" F
o & /BEE (348" Fye & Fye Tumbuckies $6 95
seiect cannaciors below, TH@JR'% 3-8l Triband Beam - KLM 3/BEJ (378" Eye & Jaw Tumbuekle}. 37 45
™ 205BAS 5-6f 20-mir Beam . S. c ool 147 @ 9EE (1/2%% 9" Eva I By Turnbuckle) 35 95
HARDLINE & HELIAXTM cONNECTORS 155348 5-al 15-mir Bears, . .. e g | KT3AelBroad Band Tnband Beam. . 8339 |5 L qc 17 e q-bye faw Turnoucklel 31095
Cable Type  UHF FMLUHF MALEN FML N MALE | 1058AS 5-el 19-mir Seam . | @ o | KTEAXAGlBroadBand Iriband Beam . $4800 1 ore 117012+ bya & Eye lurnpuckle) . 312 95
WeAlaim 816 $1¢ $10 825 | 204BAS 4-el 20-mir Beam. . 28 | em1dC 1del 2omir Sateline Avenna. 889 11 17 (1127 v 17 Fve & Jaw Turnbucklel$13.95
" HellaxIM  §285  §25  $25 825 | 485 d-al G-mir Beam. ... o aE | A ABLEX NEW-16-el 2-mir Beam. o 898L 5081760 5787 % 127 Eyn & Jaw Turmbuckle§16.95
4" HellaxT™™ 549 §48 549 348 | 17 AVO20-10mirvertlcal ... .. C'm | 2m22CNEW-22-e 2-mir Saelllte Antenva_ . $119] 314~ pretarmed Gy Grip $2 49
18 AV 40-10 mir verlical . . . 5 | 432-30LBXNEW-30-al-432 MHz Antenna. . $98] (74 “Pratarmed Cuy Grip, $7 58
AMPHENDL CONNECTORS 18 AVT /WE 0= 10mir Vertical, . .. ... O 5 | 435-16C 435 MHr Salellite Antenna W/CS-2 $119] 8* Oiam - ¢ 1t Long Earth Serew Anchor $14.95
Blver PLEDY . 51.dh 18HTS B-10 mtr Hy-Tower Vertical .. - g 435-40CX 435 MHz Satellite Antenna W/GS-23158] 500 D Guy msulator (5/32* or 3516 * Cabley $1.69
VG218 N Male . $2.95 UG230 N Female. $2.95| 238S 3-of ? mtrBeam. . . @ T 2302 Guy [nsulator (174 ~ Cable) 3298
58S 561 2 My Beam = & | ROTORS 548 Diam - 8 Copper Clad Sround Rod $12 b
Antonna Wit & Accossaries 2BAS B-ol 2 mir Beam . - E I | Aliance HD73 10,7 5q ftrating), $119
SOIOLODPENWER  foye 51240t 1402.5.00/1t | 21485 Mol 2onrBeam, . =46 | Allance L1103 5ol ating). ... Mg m%;]"ﬂs:g”z i?'g';?hﬁ " < o
Stranded Copper 149 $.10/tt 169a.$.09/t | 2BDA B0/40 mir Trap Dipole .. ... ;::::ﬁg&s{;l:]ﬁébs?tf: rtahn;;] gga:: HFT84000 uﬂﬁcﬁngma o rjl:ng; ;EWIT
5B0DQ 80-10 mir Trap Dipole, .. ... ... sgftrating).. .. .. .. ... El iy G
% mile 18 9 copper-cladsteglwire... ... 530 { BNSS 50-10 miv Kw Balun W/ Goax Seal elex Talltwister (20 5q firating) . . sCall g;gf Fﬁg %g;&ﬁ%lfu:azﬁ%%%r;;g'gzhle. Sf?ggg
inohhemy-duty end insulator . ... $3.00/81 [Mpieer e oy Dy (2954 ",;a{“}g:‘ | enzi0 Cave End for 6o catier swas
- i P npro v avator Rotator . . $1A¢ - :
Ong-bone insulator. $.79 Goax seal - 32 50, BTV B0-10 mte Vert$129 5BTV 80-10 mir Verrs109 Kengro KA5400 w{-u. HoS:urPac.kage 77777 #31 | Seckettas| Potnng Compound rdoes -8 ends)  §14.95
Van Gorden :{HTV 40-10 mtrBVel't 389 G7-144 2-mlr Base. $118 GALVANIZED STEEL MASTS
11 Balun... . §1% Center Insulater g6 | GG-1448 2-mirBase S89 ROTOR GABLE Hisavy Duty Sleel Masts 2 in 00 - Galvanized Finish
DipoleKils. .. ...... ..... DB0S31/D40$7R| Mobile Resonators 10m 15m 20m 40m 76m | Standard 8 cord cables §.18/f1 : Length SFT  10FY  SFT 20T
Shaort Dipole Kits. .. SDB0$35/5040 $43 | 400W Standard S16 817 $19 §22 §26 | (vinyl |acket 2-#18 & B-#22 g2) dmsmasss 12 10 Wall 529 t24 559 $589)
All-band Dipole w/ladder kne ... .. ... $29 § 2KW Supar 320 322 825 $29 339 | Heavy Uuty ¥ Cond cable § 36/ 12 tn Wall $39 169 $99 $179
GEAY alt band antenna. $49 | Bumper Mourts - Springs - Folding Masts In Stock! | (vinyl jackel 2-#16 & 6-#18 ga) 5

Mon-Fri; 9am - 5 pm
Sat: 9am -1 pm

b Div. of Texas RF Distributors Inc. 1108 Summit Ava., Suite 4 » Plano, Texas 75074
(Pricas & Availaptlity Subject To Change Without Notice}

{Antenna/tower graduct prices do not include shinping uniess noted otherwisa)
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TSg4OS "Dellence“

= Programmable Scanning

» High Statulity, Dual Digital VFO's
s 40 Channal Memory

» (Ganeral Covarage Heceivar

TS4308S -cigia xriyy TM2570 winewe

* juneable Notch Filter X » First 70 Watt FM Mabile -

* 250 Watts PEP on SSB = Frst With Memery & Auto Dialer

= General Covarage ', + 23 Channe] Memory

= Mobile or Base » Frant Panel Programmable CTCSS

FT‘TS?GX “GAT SYSTEM™

= 4]l Mods Trangcever
= Dual VEQ's

« Full Break-in CW

* 109% Duty Cycle

FT-2700R =u* @] FRG-9600

+ Dua-Band Full Duplex .: « 60 MHz-905 MHz Cantinuous
= 25 Wart A = 1o Memories
« 144/430 MHz : » Ciock

1C-735 new

= HF Ttansceiver

« lltra Compact Mobile

= Simplitied Front Panei

» Continugusly Adjustable
output Power upto 100 Watts

|'751 “One Year Warram“ [C'27A “Callfor Prica”

« 100 KHz - 30 MHz x * 25 Watts

*FM Standard : + 32 PL Frequencies
= 32 Memories 3 +4 Memoaries

+ Q5K {Nominal Speed 20 WPM) X * Breanning

TR2600 ~speciaL

* 5 W/300 MW 2 Meter HT
= LCD Readout

= 1) Memarles

» Band And Memory Scan

FT209RH

“Powerful HT”

o 5Walts

= 10 Memaries
= LoD Readout
= Battery Saver

_EdKantronics B ALINCO

PACKET COMMUNICATOR

= Fully Assambled

*Jne Year Warranty

* R5.232 Compatible
Fort

ALR-206T
*More For Your Money™

« Completely -
Programmable ALM-203
Equcm h = 5Watt
Microphone * Sibaudible Tone
» 25 Watt * 10 Memories
= Built-in “S" meter

—GUATRON

"OUR ASSOCIATE STORE AM-6000G - $109.00

IN THE ST. LOUIS AREA"

frag, selector

IC-02AT

+ [TMF Girect
Keyboard Entry
* 3 Watts Standard
« & Watts Optional

ASTRON

CORPORATION

s Ve cs ' g ©(omdcrn: St
Collinsville, IL 62234 | ZEL’n’kc:;r?;mmp..ﬁe;
618'345'6448 : = Condaensor Microphane

“'Adaptable to Any Radio™
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Presenting two s;ll cases
for a lot of mobile power.

You won't find a 45-watt, 2-meter
FM mebile rig that's built smaller than
the Yaesu FT-Z0RH,

MNor will you find a dual-band FM
mobiie that offers the crossband
full-dupiex capability found in the
25-watt Yaesu FT-Z00RH,

it shouldn't be surprising, We've
been coming up with a lot of inno-
vative concepts lately,

The FT-20RH measures just
2 x 6 x 7 inches, Conveniently fitting
its high-power punch into many
small spaces of your car: Places where
other 45-watt mobiles just won't fit.

The FT-Z00RH is small too.
Smaller than other dual-banders. But
with one big difference: 2 "DUP"
button. Push it, and you're operating
full duplex, 2 meters on one VFO,
440 MHz on the other Each at 25
watts. So you can simultaneousty

transmit and receive in true tele-
phone style,

Once installed, you'll find the
FT-Z70RH and the FT-2200RH equally
simple to operate, Just turn the rig
on, dial up a frequency; select offset or
duplex split, and you're on the air

Each rig gives you 10 memories
for storing vour favorite frequencies,
Dual VFO capabiiity. A clean, unclut-
tered LCD display for easy readout.
Push-button jumps through the band
in 1 MHz steps. Band scanning with
programmable upper and lower limits
And priority channel operation.

You don't even have to take your
eyes off the road to determine your
operating frequency and memery

channel. An optional voice synthesizer

announces them both at the push
of a button on the microphone. The
FT-ZO0RH announces both your

2-meter and 440 MHz opereting
frequencies.

Also, tone encode and encode/
decode capability is programmable
from the front panel. using an optional
plug-in board.

S0 when you need a lot of power
in & compact mobile radio, discover
Yaesu's FT-ZORH and FT-ZZ00RH.
Theres nothing else like them on
the road.

YAESU

Yaesu USA

1710 Edwards Road, Cerritos, TA, 50708
{213) 404-2700

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, GH 4501
(513) 874-3100

Prices and specifications subject to change
without notice.
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The new TS 9408 is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter

* design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
‘graphically illustrates VBT, SSB
slope, and other features.

2 100% duty cycle transmitter.
Super efficient cooling system using
special air ducting works with the inter-
nal heavy-duty powst supply 1o allow
continuous transmissian &t full power
-cutput tor penods exceeding one hour.

s High stability, dual digital’ VFOs.
An optical encoder and the flywhesi
YFO knob give the 1S-940S5 a positive
tuning “teel’

= @Graphic dispiay of operating

features.

Exciusive mutti-function LCD sub-

m VAR FHLY MONE DIM

A MAN  SEMI QFF NON

HF TRANSCEWER T5-9405

©OATT AGC METER
= SEHD AUTO NAH~ *i

F, ’is qma e

& HEC IHRI WIDE v
NET NBZ' D FmOT
I B -
1 FROC] OB
NB LEVEL ;
w RE

dispiay panel shows CW VBT, SSB
slope.tuning, as weall ds frequency,

time, and AT- 840 antenna tunsat status. -

= Low distortion transmitter.
Kerwood's unique transmitter design
delivers top “quality Kenwoad” sound.

e Kevhoard eniry frequency sziection.

Operating frequencies may be directly
entered into the TS-9408 without using
the YFO knob.

e QRM-fighting features.
Rermove “rotten GRM” with the SSB
siope tuning, CW VBT, notch filier, AF
iune, and CW pitch controls.

2 Built-in FM, pius $S5B. CW, AM, FSK.

¢ Semi or full break-in (GSK) CW.

= 4() memory channeis.
Mode and trequency may be stored in
4 groups of 10 channels each.

¢ Programmable scanning.

e {yeneral coverage receiver,
Tunes from 150 kHz to 30 MHz.

&1 yr. limited w arranty
Another Kenwocd First!
Optional accessories:
= AT-940 full range (160-10m) auto-:
matic antenna tuner e SP-940 external

Compiele soivice maials Aie dvaljabie
for all rio-Kenwood transralver s and
‘molt aecesstrles.

Specilicabions_and prices are subfect to
ahange without notice ot nbiigatign.

Interface IF-232C/IF-10B

speaker with audio filtering ® Y(G-455C-
{500 Hzi, YG-455CN-1 (250.Hz,
YR-88C-1 (600 Hzy CW filters; Yi-88A-
{6 kHz) AM filter » V3-1 voice synthesize
= SC-1 temperature compensated
crystal oscillator e MC-425 UP/DOWN
hand mic. = MC-B0A, MC-80, MC-85
deluxe base station mics. @ PC-1A phon
patch o TL- 9224 linear amplitier

& SM-220 station moniior » B5-8 pan
display ® SW-200A and SW-2000 SWR
and power meters.

' NOTCH~#~ SGL
. 'k 5

PITCH 8- AT FUNE
N [
N ;

MT—mKAF—="CLEAL  NOTEH AF TUNE
IR M EER Imm

AT AP RE
i) n

More TS-040S information is available
from authorized Kenwood dealers.

KENWOOD

: 'TR[O-KENWOOD'CQMMUNICATIONS
- 1111 West Walnut Street
~ Compton, Caiirmnia90220
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