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Both the 2002A and the 3002 A operate In the 2 meter
band (144-148 MHz), but are also available for fre-
quencies between 100 and 300 MHz. Theyare biased
for linear operation so that they operate for CW, FM,
SSB, AM or pulse applications.

The 2002 A uses a single Eimac 3CX800A7 ceramic
triode offering up to 2000 watts for puise operation,
up to 1200 watts for SSB operation and up to 400
watts for continuous applications.

The 3002A uses a single Eimac 8877 ceramic triode
mated to a heavy duty power supply offering full legal
powaer at 2 meters as well as rugged reliable opera-
tion in a variety of commercial, industrial and scien-
tific operations.

Ali of the amplifiers above 100 MHz employ simple
reliable and elegant strip-line tank circuits which give
unexcelled performance with a minimum number of
components. Both models include adjustable input
circuits for good input matching to your exciter. Both
are also available as rack mounted units.

Tolt free order number: (BOO) B77-7979 TELEX 67-3625(Henradio)

3002-A Console

2002-A Desk model

25 years of producing power amplifiers has made
Henry Radio THE amplifier specialists. With 13
models to choose from we offer more amateur
bands, more power ranges and a broader price range
than anyone else.

HENRY AMPLIFIERS AVAILABLE:

2KD Glassic Deskmodel  3.5-30 MHz 5K Glassic (Not available to LS,

2K Classie Conscle 3.5-30 MHz amateurs) 35-30 MHz
2K Classic X Heavy duty conscie 3.5- 2006-A Dask model 50-54 MHz
30 MHz 2002-A Desk model  144-148 MHz
3K Glassic Mk 11 3.5-30 MHz 2002-& Desk model 220 MHz
3KD Premier Desk model  1.8-30 MHz 3006-A Console 50-54 MHz
3K Premier Console 1.8-30 MHz 3002-A (onsole 144-148 MHz

Please call or write us for literature or information on our
broad range of UHF, YHF and HF power amplifiers. If
you have a requirement for a special purpose amplifier
please call Ted Shannon, Meredith Henry or Ted Henry
at our Los Angeles office.

2050 5. Bundy Dr., Los Angeles, CA 90025

(213} 820-1234
Butler, Missouri 64730

{816) 679-3127
FAX {213) 826-7790



Affordable HT!

% 12 VDC input terminal—allows # Heavy-duty final amplifier and heat

AT

direct mobile or external j.;-” sink, The die-cast rear pansl ussures
power supply operation. £ reliable operation. With the optional
?ﬁordab!e %I:vattthzr;? hdeig ifity! When 12 VDC is applied, £ 12-volt PB-1battery pack, the TH-205AT
fansceiver. Uilimate Affordaniiiy: power cutput increases to [/ provides 5 W output, The standard
It's here now! The affordable 5 watts! | 7 8.4 volt PB-2 provides 2.5 W output.
* 3 g

“Kenwood Quality” hand-held trans- ﬁ/ (500 MW low power).

ceiver. Standard features include
a large, easy-to-read LCD display,
wide-range power requirements
(operates on 7.2 VDC—16 VDC),
3~channel memory, built-in
battery saver circuit, and, when
operated on 12 VDC, a robust
five watts of power! The die-
cast metalrear panel/heat sink
assures cool, reliable operation.
Receiver frequency coverage
from 141—163 MHz is also
standard—you can even listen
to the “weather channels” at
162.40 or 162.55 MHz!

e Monitor switch—to check fre- —
guency when PL encode/
decode switch is on.

» Extended frequency coverage —
for ceriain MARS and CAP
operations.

& 3 memory channels store fre- —
guency and offset. And so easy
to use! Simply press the
memory channel numbet o &
recall your favorite channels!

s Night light, oifset/reverse, ey

J» Large, easy-to-read LCD display.
 Frequency, offset, mermory channel,
TX RX, and battety indicator.

& Frequency UP/DOWN keys, Used o
" select frequency or scanning direction,

£ Scan function

e Automatic battery saver circuit exiends
battery life. No buttons to push!

« Supplied accessories include: Rubber
flex antenna, belt hock, 8.4 V, 500 mAH
NiCd battery pack, wall charger,

= '|6-key DTMF pad for repeater“—w"'f
autopatch is standard.

Jptional Accessorias:

1) PB-112 V BOR mAH NiCd batt. pack {5 W out-
puty. 2) PB-2 8 4 V 500 mAH NICd ball. pack (25 W
cutput). 3) PB-3 7.2 V BOO maH NiCd batt, pack
{15 W output), 4) PB-4 7.2 ¥ 1600 mAH NiCd batl.
pack 1.5 W autpui). 5) 871-5 AA rmanganess/zlkaling
battery case. ) BC-7 Rapid charger for PB-1, 2, 3,
or 4. T) BC-8 Compact hattery charger

8} SMC-30 Speaker micraphane. 9Y SC-12, 5C-14
Sl cases. 10) RA-3, RA-5 Telescoping antennas.
11) RA-8B StubbyDuk antenna ® 1SU-3 CTCSS
sricode/decade unit ® VB-2530 2 m, 75 W RF
powet booster ® LH-4, LH-5 Leather cases ® MB-4
wWlobile bracket ® BH-5 Swivel mauni ® PG- 2y DG
cabile: ® PG-G0 Hitered oigar fighter cord.

KENWOOD

KENWOOD U.S A. CORPORATION

el . ;
oimplete serwce manuals are svaiiable for all Ketwond Hanscavers and most a0Cessones :{‘4_01 &. Domingues 5t Lang Beach, CA 90810
Gpecilicatins and prices st subpoct to changa without notice o obhigation. FO.Box 22745, Long Beach. CA 908M-5745
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e NEW! Twist-1 ok Positive-Connect™
battery case. A wide range of guick-
change commercial duty battery
packs are available.




UBLE YOUR PLEASU
UBLE YOUR BANDS

Bual Bund Radios from ICOM! Priority Watch. Monitor any channel for calls
tI})oué)lﬁ: ygénlroopergﬁing ;gciasuéeA ;fg}ﬁl; Iggrri:i; g‘&w tual while continuing operation on another frequency.
and [C- mobile and 1C-3 ndhe trans- . . .
ceivers. Each unit incorporates a wealth of special B%nogjgll Beeperk; Mo_mtor:-‘i for, cal]g with your
features and options designed to move you into the fore- ~ Subaudible fone, then gives alerting beeps.
front of today’s expanded 2-meter and 440MHz activity.  Doukle Your Bands with Icom’s dual band .
fcom dual banders: the FM enthusiasts dream rigs! [C-32AT handheld and IC-2210 mobile, and double

Wideband Coverage. Both the IC-3210 and vour operating pleasureon 2-meters and 440MHz.
[C-32AT receive 138 to 14MHz including all NOAA
weather channels, transmit 140 to 150MHz including
MARS/CAP, and operate 440 to 450MHz. Total
coverage of today’s hottest FM action!

Full Dupiex Operation. Simultaneocusly transmit
on one band while receiving on the other for incom-
parable dual band autopatching!

20 Mlemories. Store any combination of standard or
odd repeater offsets and subaudible tones.

Powerful! The 1C-3210 delivers 25 watts output on
hoth bands. The TC-32AT is five watts output on both ‘

bands. Selectable low power for local use on both units. I CO M

Programmable Bond and Memory Scanning.

includes easy lockout and recall of various memories. First in Communications

Exceptional flexibility! KCOM America, e, 2380- 16 Ave. N, Belle, WA 58004 Customer Servios Hotine (206) 454-7610

. 3150 Precier Drve, Sute 126 Ining, TX 75063 1777 Phenix Paskviay, Sute 201, Atiana, GA
Repeater Input Monitor Button. Opens the V00 CARADA, A Duion o COM Ao . 071 - e P, UnE . Fchond B VEX 214 Caraca

squelch and checks Ty offset simultaneously. Al oo spechcatons b ulfed b chapne witiut ke o sigaon. A 10OM rcios sepcanty exceed FUC
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operation. The adventure begins on page 54.
(Photo by Tomn Hopkins; W1AW photo by W2ABE)
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Others May Try to Imitate, But...

Only One Can Be Th

Advanced Electronic Applications,

THRESHOLD M4+———5

. ERROA IDLE , PHASE STBY STBY MODEL FEC
-

- - = * ~ -

MULT  SEND  CONV

PAKRATT 232

A

RG TFC  OVER

Lo - * " - ” -
CON  CMD  THANS

STATUS MOBE

A3CH  BALIDOT

aapic1 B ORF

ARQ  THECK FKT  MORSE

RADIG ? e

‘Morse Code - Baudot - ASCIE - AMTOR - Packet - Facsimile - Navtex

Amatt.m Net Price $319. 95

It’s a lesson you learn very early in hfe Many can be 0ood some may be better but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 shouid be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be wsed with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHEF/HF/CW internal
modem with an eight pole bandpass
filter followed by a Ilimiter dis-
criminator with automatic threshold
control.

The mtcmal decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display
O5%

écslmile Screen Display

2 Software Support

While you can nse most modem or
communications programs with the
PK-232, AEA bas two very special
packages available exclusively for the
PK-232...PC Pakrat with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128,

Each package includes a terminal
program with split screen display,
QSO baffer, disk storage of received
data, and printer operation, and a
second program for  transmis-
stonfreception and screen display of
facsimile signals. The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

No matter what compuier or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller.  Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask your friends, or call the
local amateur radio store. We're con-
fident the PK-232 reputation will con-
vince you that it’s time to order your
very own PK-232,

Call an authorized AEA dealer
today. You deserve the best vou can
buy, you deserve the PK- 232.

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

Brings you the
AEAE 00



2 METER
< BLEMENT SKYWALKER

Enjoy the most popular WARC band.
Whether your interest is friendly rag chewing
or uperating awards and DX-ing, the Cush-
craft 12-4CD is designed to punch your
signat through on this active new band.

Farward Gain excellent
e Front to Back Ratio  excellent
,,,,,, . - SWR 1.2:1
- - | Boom Length 18 ft (5.6 m)
Longest Element 19 ft 10.5 in (6.1 m}
Turning Radius 15 ft (4.6 m)
Wind Surface Area 4 #2 (.46m2)

Weight 21 1b (9.5 kg)

THE PREMIUM
10-15-20 RETER BEAM

s steel rods. This system -~ f
for mutmhng inanyloca- - .

The A4S is the true high performance tri-
bander. Precisely tuned high power traps,
carefully selected element lengths and pro-
per spacing combine to make A4S the pre-
ferrad antenna. It has pinned boom sections
and former aluminum brackets to keep els-
ments straight under ail conditions. All hard-

ware and clamps are stainless steel,
Forward Gain excellent
pat Front to Back Ratio excellert
- Broadband impedarnce matching SWR 1.2:1
Hi Q frequency selecting traps.” Boom Length 18 (6.5 m)
SWR: 1.2-1 typical = o - : : Longest Element 3 ft45in(0.6m
: : Turning Radius 18 # (5.5 m)
2:1 SWH bandWidth A0M-1.7 MHz 12M-100 KHz : 3 ) Wind Surtace Area 5.5 f12 (51 m2)
15M-450 KHz ~ 20M-350 KHz- == Weight 37 Ib (16.8 kg)

Power handling watts: 1800 PEP
Connectar: UHFE Feimale 80-239
Self-supporting

Height: 18 ft. 5.5 M §
Weight: 8 ths. 3.7 Kg :
Mast mount, in (cm}): Min.-Max. 1 5 {3.8)—1.75 (4.44) : E

CORPORATION

AMTENNA, CUNWPANY

48 PERIMETER ROAD, MANCHESTER, NH 03108 USA
603-6277877..2 » FAX 803-627-1764 » TELEX 4949472

September 1988
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TM-B21AI7T21A
1344/220 and 144/450 MHz
~M Dual Banders

Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re-
defines the original Kenwood “Dual
Bander” concept. The wide range of
innovative features includes a dual
channe! watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large muiti-color dual
digital LCD displays, programmable
scanning, and more!

¢ Extended receiver range (138.000-
173.995 MHz) cn 2 m; 70 am coverage
is 438.000-449.995 MHz; +-1/4 m cover-
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only. Two
meter transmit range is 144-148 MHz;
Maodiftable for MARS/CAP, Permits
requiracd.)

= Separate frequency dispiay for
*main” and “sub-band’

= Call channel function. A special
memgory channel for each band stores
frequency, offsiet, and sub-tone of your
favorite channel. Simply prass the CALL
key, and your favorite channel is selected!

QOptional Accessories:

& RC-10 Multi-function handset/remote
controller » PS-430 Power supply ¢ TSU-6
CTCSS decode unit « SW-100B Compact
SWRipowerivolt meter « SW-2008 Deluxe
SWR/power meter « SWT-1 2m antenna
funer » SWT-2 70 cm antenna tuner « SP-40
Compact mobile spaaker « SP-508 Deluxe

RENWOOD

SHIFT
AL

AN ! Bl
[ RN ERRRE]

144/ 4A0MHz FM DUAL BANDER

MUT

TONE ARV
k e

VHEL  BTER
BRI
BALANGE

TM-D2T1 4

VO, —#y— MAIN
]

ACTUAL SIZE FRONT PANEL

« 340 muiti-function memory channeis.
14 memory channels and one call
channel for each band stare frequency,
repeater offset, CTCSS, and reverse.
Channels "&" and "b" establish upper
and lower limits for programmable band
scan, Channals "C" and “d” sicre transmit
and receive frequencies indegendently
for "odd spiits?

e 45 Watts on 2 m, 35 waits on 70 cm.
25 watts on 1-1/4 m. Approx. b watls
low power.

+ Automatic Band Change {A.B.C.}
Automatically changes between main
and sub-band when a signal is present.

= Duai watch function allows VHF and
LIHF receive simultaneousty.

= Programmabie memory and band
scanning, with memeory channei
iock-out and priority waich functlon.

= Balance controi and '
separate squeich
s:ontrols for each

hand.

TM-727A shown with opticaai K010

mobile speaker e PG-2N DC cable » PG-3B
D¢ line noise filker « MC-80A, MC-80,
MC-85 Base station mics. # MA-4000 Duai
band 2 m/70 cm mokile antenna (mount not
supplied) » MB-11 Mobiie bracket « MC-438
UPIOWN hand mic. » MCG~-48B 18-key DTMF
hand mic.

¢ Pual antenna ports.

¢ TM-821A has auio offset.

= Full duplex operation.

e DTCSS encode/decode seleciable
from front panei or UP/DWN kevs on
ricrophone. (Encode built-in, optional
TSU-B needed for decode.}

» Each function key has a unique tone
for positive feedback.

= [luminaied front panel controls
and keys.

= 18 key DTMF mic. inciuded.

= Handsei/femote control option
{RC-10).

® Erequency (dial) loci.

¢ Supplied accessories: 6-key DTMF
hand mic., mounting bracket, DC cable.

Coinpiele servics (G ais ace avaiable 10r all Kepwoor!
Iransceners and Mmost actesiones Specificatons, features.
i pnces aie subject io change without notice or ohilgahon

KENWOOD
KENWOOD U.S.A. CORPORATION

2201 E. Dominguez St., Long Beach, CA 90810
RO, Box 22745, Long Beach, CA 908(H-5745



in Amateur Radjg

“DX-citing!”’

Lompact high periormance HF transceiver

S-A408
i) -‘Jy ' e i
‘“E“% "ig"'&ﬁgj ﬁi\:@ 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 speciai
feeling you get every time you turn the
power on!
@ zovers All Amateur bands
General coverage raceiver tunes from
100 kHz—30 MHz. Easily moditied for
HF MARS operation.
= Birect kevboardg eniry of frequency

= Superior receiver dynamic range
Kenwoed DynaMix™ high sensitivity diract
mixing system ensures true 102 dB receiver
dynamic range. (500 Hz handwidth an 20 m)

= 100% duty cyeie transmitter
Super efficient cooling permits continuous
key-down for periods exceeding one haour,
RF input power is rated at 200 W PEP on
S5B, 200 W DC on CW, AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
neaded for continucus duty.)

@ Adjustable dial torque

@100 memory channeis
Frequency and mode may be stored in
10 groups of 10 channetls each. Split fre-
quencias may be stored in 10 channels
for repeater operation.

& TU-8 CTCSS unit {optional)

= Superb interference reduction
IF shift, tuneable notch filter, noise blanker,
alli-mode squelch, RF attenuator, RIT/AXIT,
and optional filters fight QRM.

= MC-438 UP/DOWN mic. included

» Computer interface port

¢ All modes buiit-in &
USE,LSB, CW, AM, FM, |3
and AFSK. Mode
selection is verified in
Marse Code.

@ Built-in automatic
antenna tuner
ioptional)

Covers 80-10 meters.
= ¥5-1 veice svnthe-
gizer {optional)

Untional accessories:
e AT-440 internal aute. antenna tuner (80 m—10 m)
8 AT-250 external auto, tuner (160 m—10 m)

e AT-130 compact mobile antenna tuner {160 m--
10 m} » [F-232C/1C-10 level translator and modem
IC kit » PS-50 heavy duty power supnly s PS-430/
P35-30 BC power supply » SP-430 external
speaker » MB-430 mobile mounting bracket

= YK-BBLC/BBCN 500 Hz/270 Hz CW filters » YK-885/ §
BBSN 2.4 kHz/1.8 kHz SSB filters « MC-60A/80/85
desk micrephenes « MC-55 {8P) mabile micro-
phane @ HS-5/6/7 headphones ¢ SP-40/508
mobile speakers  MA-5/VP-1 HF § band mohile
helical antenna and bumper mount « TL-9224

2 kw PEP linear amplifier « SM-220 station manitor
= V3-1 voice synthesizer « SW-100A/200A/2000
SWR/power meters » TU-8 CTCSS tong unit

@ PG-25 extra DC cable.

Kenwood takes you
from HF to OSCAR!

Complete service manuals are avalable for all
Kenwonod transceivers and most accessones.
Specifications and prices are subject to change withaut
aotice or ohligation

& & IF filter functions
= Dual SSB IF filtering
A built-in 58B filter is
standard, When an
optionai 538 filter
{YK-88S or YK-88SN) is
installed, dual filtering
is provided.
= WOX, full or semi
break-in CW

= AMTOR compatible

' soL-®-NoTCH
CTa 7 8

LECTIVITY
L
o Ml
-t

KENWOOD

KENWOOD U.S.A. CORPORATION

2201E. Gominguez St., Long Beach, CA 90810
PQ. Box 22745, Long Beach, CA 90801-5745
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Atlantic Division

HUGH A. TURNBULL, W3ABC, 6903 Rhode island
Ave, Collage Park, MD 20740 (301-927-1787)
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Central Division
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Delta Division
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Judsonia, AR 72081 (501-729-3301)

Vice Diractor: Josaph A. Butlar, KEQS, 242 Woodland
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Great Lakes Division
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ARRL is an Incorporated association without capital
stock chartered under the laws of the Stata of
Conneclicut, and is an exempt organization under Section
501(c}3) of the Intarnal Revenue Code of 1986, Its affairs
are govorned by a Soard of Diractors, whose voting
members are elected every two years by the genaral
membership. The officars are efacted of appointed by the
Directors. The League is noncommercial, and no one who
cauld gain rinanc]all%from the shaping of its afiairs is
eligible for membership un its Board.

“Of, by, and for the radio amateur,"” ARRL numbers
within its ranks the vast majority of active amateurs in the
nation and has a proud history of achievement as the
standard-bearer in amateur affalrs.

A bona fide interest in Amateur Madio is the only
essantial qualification of membership: an Amatewr Radio
licensa 18 not a prerequisite, although full voting membar-
ship Is granted anly to licensed amataurs in the US.

Mambership inquiries and general correspondsancs
should be addressed to the administrative headquarters. at
225 Main Street, Newington, ©T 06111 USA
Telephone: 203-666-1541 Telex: 650215-5052 MCI,

MCI MAIL (slectronic mail system} iD: 215-5052
FAX: 203-685-7531 {24-hour direct ling)

Canadian membership inquiries and correspondance
should be directed to CRAL Headquarters, Box 7009,
Station E, Londan, ON NSY 4J9, tel 518-650-1200,

Founding President

Hiram Percy Maxim, W1AW (1863-1936)

Officers

Presideni: LARRY E. PRICE,* W4RA,

PQ Box 2067, Statesboro, GA 30458

First Vice President: JAY A. HOLLADAY,” WGEJJ
5128 Jessen Dr, La Caznada, CA 91041
(B18-790-1725)

Vice President: GEQRGE WILSON IIl, W4OYI
1649 Griffith Ave, Owensboro, KY 42301
{502-326-1122)

Vice President: CLYDE O. HURLBERT, W5CH
400 E Water St, Biloxi, M3 39533

Intemnational Affairs Vice Presidont: TOD OLSON,
K@T0, 282 Heather Ln, Long Lake, MN 55356
(612-473-6478)

Executive Vice Prasident: DAVID SUMNER,* K1ZZ

Secrefary: PERRY F. WILLIAMS, W1UED

Treasurar: JAMES E. McCOBB JR, KiLLU

Staff
Washingion Area Coordinator
Parry F. Williams, WIUED
Publications
Manager: Paul L. Rinaldo, W4RI
Depuly Manager: John Nelson, W1GNC
Adveﬂfsmqﬂoeparfment
Bruce O, Williams, WABIVC, Manager
Circulation Departmernt
Debra Jahnke, Manager
Katherine Fay. Deputy Manager
Production/Editorial Dapartment
Laird Campbsll, W1CUT, Manager
Joel Kieinman, N1BKE, Deputy Manager
Technical Department
Charles L. Hutchinson, KBCH, Manager
Gerald L. Hall, K1TD. Deputy Manager
Membership Communications Services
Manager: John F. Lindholm, W1XX
Deputy Manager: Robart J. Halprin, K1XA
Volunteer Hesources
Manager: Stephen C. Place, WB1EY!
Volunteer Examiner Department
Jim Clary, WB9IHH, Manager
Fleid Services Departrment
Richard K. Palm, K1CE, Manager
Administrative Services
Controlter: Larry J. Shima, WoPAN
Purchasing/Office Services Department
Kathy McGrath, Managar
Assistants to the Executive Vice President
Michael R. Riley, KX1B
Robert Schetgen, KU?G
Counsel

Christophat D. Imlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

Repeater Coordination Redux

Three years ago, FCC proposals in PR
Docket 85-22 (and the ARRL response
formulated by the Board at its July 1985
Meeting) moved us to devote this page to
the subject of repeater coordination. At the
risk of being accused of saying ““We told
you $o,”” here is an excerpt from that
September 1985 editorial:

... The ARRL further recommends that
consideration of the procedural frame-
work within which frequency coordinators
are recognized and conduct their opera-
tions be the subject of a future FCC
proceeding.

[This] guideline represents the longest
“loose thread” in the finely woven fabric
of repeater coordination policy. A
coordinator’s authority is detived from the
consent of the governed, but how is that
authority conferred? Generally it has been
by default: repeater coordination is a
thankless task, and if someone has been
willing to take it on they’ve been more
than welcome to do so—and most have
done an excellent job. But increasingly,
we're hearing of groups wanting to
coordinate an impossibly small area, or to
set up in competition with an existing
coordinator—and there has to be a
mechanism for mediating such situations
before chaos erupts. Once the commission
has established the basic principles under-
Jving repeater coordination, addressing
this issue is the logical next step.

Linfortunately, the ‘‘logical next step’’
was never taken, Instead, in its Report and
Order in Docket 85-22 the FCC said simply
this:

Several coordinators urged us to estab-
lish some mechanistn to officially recognize
local or regional coordinators. Others were
concerned about abuses of power at the
local level. Another concern was exclusive
right to coordinate within a geographical
area. It is essential that repeater coordi-
nators respoud to the broadest base of
local amateurs and consider the concerns
not only of repeater owners but also of
those users of spectrum affected by
repeater operation. Their authority is
derived from the voluntary participation
of the entire amateur community; their
recognition must be derived from the same
source. We believe the new rules will
assure that a coordinator is representative
of all local amateur operators.

The rules adopted in Docket 85-22 shed
no light on the question of how a
coordinator’s authority is conferred; a
‘“frequency coordinator”’ is simply defined
as being ‘‘recognized in a local or regional
area by amateur operators whose stations
are eligible to engage in repeater or
auxiliary operation,”” The Commission line
is, “The amateurs must decide” —but no

decisional process is mandated or even sug-
gested. In other words, the FCC wants a
group of volunteers to accept responsibility
for certain functions without providing the
authority needed to do the job.

In the Docket 85-22 Report and Order,
the Commission said coordinators were
able to, among other things, ‘‘deny
requests for coordination in congested
bands or require the use of less congested
bands.’” When a coordinator finds it neces-
sary to do that, it’s bound to make the
would-be repeater operator unhappy. On
the other hand, if a new repeater is
coordinated into a crowded band it may
well make existing repeater operators and
users unhappy. It’s a no-win situation for
the coordinator, made worse by the lack
of clear-cut authority. Under the circum-
stances, it’s remarkable that the system of
voluntary coordination has worked—and
in most of the country, continues to
work—as well as it has. This is not to say
that coordinators-are perfect: some have
fallen short of meeting the standard that
justice must not only be done, but must
appear to be done, But remember that
amateur frequency coordination has
evolved from nothing over a period of two
decades, and continues to evolve. Evidence
of the latter is the considerable work that
has gone into the drafting of a “*Coordi-
nators” Code”’ through the mechanism of
the Repeater Coordinators’ Newsletter,

Longstanding ARRL policy has been
that the League is not a coordinator, nor
does it certify coordinators, and publica-
tion in the Repeater Direcrory does
not constitute or imply endorsement or
recognition of the authority of such
coordinators. But it is also longstanding
policy to support local coordination, not
just in principle but by such tangible means
as the National Repeater Data Base. At its
most recent meeting, the Board took two
more actions in support of coordination.

The Board established as League policy
that the league .. .shall offer repeater
owners, trustees, and repeater coordina-
tors/spectrum managers its good services
in arranging binding arbitration through
the American Arbitration Association or
similar forum.”” This will only work if both
parties to a dispute agree in advance to its
being resolved in this fashion, but it should
at least serve as a reminder that there are
ways, short of legal action, to fill the void
left by the Commission in Docket 85-22.

In its other action, the Board restated the

{continued on page 13)
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Yaesu’s F'1-7360R.
Because you never kKnow

Why just dream of talking
heyond earth?

With Yaesu’s new FT-736R
VHE/UHF base station, you
¢an discover some of the best
DX happening in harn radio.
Via moonbounce. Tropo. Aurora.
Meteor scatter. Or satellites.

You see, the FT736R is the
most complete, feature-packed
rig ever designed for the serious
VHF/UHF operator. But you'd
expect this of the successor to
our legendary FT-726R.

For starters, the FT-736R
comes factory-equipped for
SSB, CW and FM operation on
2 meters and 70 em (430-450
MHz!), with two additional slots
for optional 50-MHz, 220-MHz,
or 1.2-GHz modules.

Crosshand full duplex capa-
bility is built into every FT-736R
for satellite work. And the satel-

lite tracking function {normal
and reverse modes) keeps you
on target through a transponder.
The FT736R delivers 25
watts RF output on 2 meters,
220 MHz, and 70 ¢m. And 10
watts on 6 meters and 1.2 GHz.
Store frequency, mode, PL
frequency, and repeater shift
in each of the 100 memories.
For serious VHF/UHF work,
use the RF speech processor.
IF shift. IF notch filter. CW and
FM wide/narrow IF filters.
VOX. Noise blanker. Three-
position AGC selection. Preamp
switch for activating your

whos listening,

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on

DX links.

And to custom design your
FT736R station, choose from
these popular optional accesso-
ries: lambic keyer module.
FTS-8 CTCSS encode/decode
unit. FVS-1 voice synthesizer.
FMP-1 AQS digital message
display unit. 1.2-GHz ATV mod-
ule. MD-1B8 desk microphone.
E-736 DC cable. And CAT
(Computer Aided Transceiver)
system software.

Discover the FT-736R at
your Yaesu dealer today. But
first make plenty of room for
exotic QSL cards. Because
you never know who's listening.

YAESU




UP FRONT in

Please Don’t Let it Rain: Twenty people, all boaters
cruising in the Caribbean, took Amateur Radio exams
at the U3 Coast Guard facility in 5t Thomas, U5 Virgin
Islands, on May 14. The exam session, sponsored by
the St Thomas ARC, was held outside due to
construction work in progress at the Coast Guard
building. Looks like the weather cooperated. (photo
courtesy NP2AZ)

A sk onct s T

81 Years Young: Svlvester Stolzenberger, W7IVM, of
Clarkston, Utah, must be young at heart. jed Owen,
WZCDH, reports that Sy, as he's known, is still active
and runs a well-organized station. In addition to his
Amateur Radio activities, Sy has also put many miles
on his motorcycle in recent years. Just goes to show
you're as young as vou feel. (photo courtesy W7GDH)

Swaying in the Breeze: |ohn Risch, WHFEV, of
Florissant, Missouri, sent along this picture of his
40-meter phased verticals in a 50-mi/h wind. john reports
that they are still perfectly vertical after weathering
many storms. {photo courtesy WBFEV)

Home Brewing Isn’t Dead: Who said that today’s
Novices are only appliance operators? Joshua Mason,
KB7HFE, of Port Orchard, Wakhington, is shown here
with his home-brew 6C4 Pierce crystal oscillator with a
2E26 final that puts out 15 watts, and his Heathkit
SB-300 receiver. His grandfather, Murray Ehrlich, K7AU,
supervised as Josh drilled, bent and soldered; Murray
reports they both had a ball. Josh operates Murray’s
station occasionally, but Murray’s personal incentive plan
is in effect—josh cannot operate T6-meter or 220-MHz
voice until he has his General! He operates on 7102 and
7126 kHz—give him a call! (photo courtesy K7AL)
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Titan Missile Museum
Green Valley, Arizona

Among the Titans: The Green Valley (Arizona) ARC
operated a special-event station from the Titan Missile
Museum in April, making over 700 contacts. The
station operated under thé call of Phil Doersam, KX7],
who reports that many of the contacts were made on
the Novice segment of the T0-meter band. {photos
courtesy kX7])

Wrong QTH

Several amateurs have
written to report that the
QTH given for the Ham's
Station {fuly 1988 QST,

p 12) was incorrect. The
correct CQTH is on
Highway 88 about 70 miles
east of Stockton,
California. Tom |ones,
N7KTQ, of Gardnerville,
Nevada, reports that the
owner clipped the Ham's

Station item out of the
UpFront section of his
QST and have placed it
in a prominent position
behind the bar. Tom
reports that the owner
thought it was kind of
nifty.” Thanks to all
who wrote in with

this correction; you can't
slip anything past a
ham!

On Track: The 1987-88 iEEE Vincent Bendix Award was
given to students in the Temple University Electrical
Engineering Department for their Senior Design
Project, “Synchronous Amateur Radio Satellite (AMSAT)
Tracking System.” The award is a monetary grant for
tunding imaginative projects likely to contribute to the
professional development of students, This is the
second vear in a row students in Temple’s EE
Department have won the award in Region II. The
project members, Elaine Friel {left), Susan Wilkinson
{right), Nicola DiToro and Eugene Heuschel, are
sponsored and advised by Dr Dennis Silage, an EE
professor at Temple. {photo courtesy WB2LG/)

Ham Hospitality: Ray Johnson, W7QDM (right), of
tdaho Falls, Idaho, recently visited Hannover, West
Germany on business, but was unable to get lodging
reservations. However, Ray had previously contacted
Franz Nieberding, DK11l, who found him bed and
breakfast, met him at the airport and generally made
things pleasant during his visit. Ray wishes ke could
hand deliver all his QQSLs this way. (photo courtesy
W7Q0DM)

Light Show: Lightning--Mother Nature’s way of
balancing the electrical forces that exist between the
earth and the upper atmosphere. For more on this
striking natural phenomenon, check out the Public
Service column on page 81 of this issue. (photo
courtesy WB7OMY)
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Don’t Give Up:
Ronald Mudersbach,
NARRM, of Winter
Garden, Florida, lives
in a subdivision where
outside antennas are
prohibited, so he
strung up three
dipoles (10/15/20
meters) through his
living room and
kitchen. Ron has
worked 34 countries,
11 islands and 40
stales since becoming
a ham in December
1987. He would like to
thank all the nonham
spouses who allow
wire antennas and
cables throughout the
house. (photo cotirtesy
N4RRM)

A Cure for What
Ails You

15 multitransmitter
operation giving you
or your club
problems? Check out
K4VX's article on
band-pass filters on
page 17 of this issue
and start enjoying
multi-transmitter
operating again.

Take the 610

Is your 610 on the

track to Gettysburg,
Pennsylvania? For vour
map to the FCC Licensing
Division, turn to page 50
of this issue,

Repeater Coordination Redux

{continued from page 9)

eenerally accepted principles that there
can be only one recognized frequency
coordinator per band per geographic
area, and that the authority of such
coordinators is derived from recogni-
tion accorded them by the entire
amateur community in the area. The
sole departures from past policy are (1)
that the motion adopted by the Board
includes a list of those coordinators
who appear to have such recognition;

and (2) that no coordinator shall be
listed in the Repeater Directory when
there has been a Commission finding

that no coordinator exists or the
existing coordination mechanism is in
signiticant dispute until the dispute fias
been resolved by mediation, arbitration
or ather means. We are aware of only
two such Commission findings at
present. What the Board has said, in
effect, is that the ambiguity perceived
by the FCC in those two locales should
not cause the work being performed by
voluntary coordinators in all the rest of
the country to be called into question.
We'll continue to urge the Chief,
Private Radio Bureau, to try to bring
those disputants together (see Minute
91 of the January Board Meeting,

March ST, page 53}, recognizing that
it’s not likely to be an easy job.

We’ll close this month with another
brief quotation from the FCC Report
and Order in Docket 85-22:

We are not prepared to impose so
drastic a remedy as a requirernent that
all amateur repeaters be coordinated
without first determining whether the
rules we adopt today will suftice. If
repeater-related interference problems
continue to increase in the Amateur
service without adeguate voluntary
resolution, then perhaps we may need
to examine whether to pursue such a
course in the future,

—David Sumner, KI1ZZ
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League Lines

By the time you read this, the FCC may have reached a decision on General Docket 87-14, the FCC proposal to take
away the bottom 2 MHY of the 220 band from amateurs. A Commission meeting on the proposal is scheduled for
Aungust 4—iwo days after this issue of QST goes to press. Check W1AW for the latest bulletins.

The 1988 ARRL National Convention is September 9-1T in Portland, Oregon! For more details, see page 55 of July QST.

The League will hold a four-hour PRB-I seminar entitled, ‘*Land Use Regulation of Federally licensed Communications
Facilities and the Doctrine of Federal Preemption’ at the National Convention on September 10 at 9 AM. The seminar
is primarily intended for ARRL Volunteer Counsel, attorneys and municipal officials, and has been approved for
Continuing Legal Education (CLE) for attorneys. Registration will be handled at the door. The charge to participants
and anyone ¢glse who wants a copy of the course materials is $50, which covers reproduction of course materials. There
is no charge for those not wanting course materials.

Because of the annual office outing, ARRL HQ will close at 11 AM EDT on September 1.

ARRL was represented at the 75th Anniversary luncheon of the Radio Society of Great Britain by President Larry E.,
Price, W4RA, and Executive Vice President David Sumner, K1ZZ. The luncheon was held July 15 in Birmingham,
England, in conjunction with the RSGB National Convention. The highlight of the affair was the opening of the
Convention by His Royal Highness, The Duke of Edinburgh, Patron of the RSGB,

The following day, Amateur Radio representatives from 18 countries gathered in informal session io compare notes
on allocations conference preparations, stimulating Amateur Radio growth, attracting young people to our ranks, and
other topics of international interest.

Six regions of the National Forest Service have again proposed new rental fee schedules for the various radio and
television services, including amateur, that rent US Forest Service land for communications sites. Last year these
Regions had separately proposed fees ranging from $100 to $1200 for amateur repeaters and the ARRL had filed strong
comments urging that the fees be reduced drastically or eliminated. In the new proposals, printed in the Federal
Register July 28, all six Regions propose a $75 yearly fee for Amateur Radio repeaters. Comments are due September
26 at each Region headquarters. For background, see Happenings, July, September, October and December 1987.

NTS historical info needed! ARRL Honorary Vice Presidents ““Doc¢”” Gmelin, W6ZRJ, and George Hart, WINJIM,
recently spent some time at Headquarters researching historical documentation on the founding of the National Traffic
System. They are interested in drafting a series of articles for QST on this subject.

If you remember anything historically significant abous NTS operations in late 1949-50, or have any related
correspondence or documents, you could contribute significantly to the project by sending them to: A. Gmelin, W6ZR]J,
10835 Willowbrook Way, Cupertino, CA 95014 or George Hart, WINJIM, 66 Highland St, Newington, CT 06111.

Wi1AW open house: The ARRL HQ building and W1AW, the Hiram Percy Maxim Memorial Station, will be open
Saturday, October I, from 10 AM to 4 PM. Normally, the station and HQ building are closed on weekends. The open
house is the same weekend as the ARRL New England Convention in Boxboro, MA, about a two-hour drive from HQ.
1f your club would like to schedule a visit on this date, please notify HQ. If you're visiting New England to experience
the brilliant fall foliage, don’t hesitate to drop in. Remember to bring a copy of your amateur license if you’d like to
operate WIAW,

The Constitution Bicentennial celebration continues with special 268" prefixes from preregistered club stations in the
following siates:

August 20-26—Hawaii

September 3-9—California

A special enroliment period Is currently in progress until November 1 for the ARRL ‘*All Risk’* Ham Radio Equipment
fnsurance Program. All members may enroll with guaranieed acceptance. For further information on this program,
see this month’s Happenings column and page 158.

The resuits for the June VHF QSO Party, which have been published in the September issue of QST in the past, will
appear in December QST. This new schedule is necessitated by earlier QST press deadlines and because the DX Contest
and Field Day results are already earmarked for the October and November issues, respectively. High claimed scores
will appear in the next issue of the National Contest Journal. The winners of the new plaques will also be announced in
the results.

The 7th ARRL Amuateur Radio Computer Networking Conference will be held Saturday, October 1, at the
Johns Hopkins Applied Physics Laboratory in the Columbia-Laurel, MD area. Gareway has details, or call
Maty Weinberg at ARRL HQ.
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Project Suncoast Seniors:

The ARRL

New-Ham

Recruitment Project

“Roger, old man, the name here is Frank.
Age is 65. I've been a ham for all of six weeks

Pilot

and I'm enjoying every minute of it!”’

By Michael R. Riley, KX1B

Assistant to the Executive Vice Prasident, ARRL

arely do we hear such an exchange
R on the air. We've grown accus-

tomed to the fact that most hams
who have reached retirement age have been
licensed for decades, not weeks, The small
flame of a new-ham recruitment project in
south Florida is glowing brighter and is
well on its way toward changing that
perception!

Local amateurs from Hillsborough and
Pinellas Counties, Florida are initiating a
new-ham recruitment pilot project which
targets nonamateurs aged 30 and over, This
project will coordinate the many strengths
of the ARRL Field Organization, affiliated
clubs, registered instructors, Volunteer
Examiners and others toward one cohesive
goal: Bringing the fun and excitement of
Amateur Radio to more people. In fact,

After recently taking classes sponsored by the Metropolitan
Repeater Association of Pinellas Park, Florida, these proud
upgrades smile for the camera. (photo submitted by WATDHM)

more than 130 hams have become advisors,
providing assistance and soggestions.
ARRL, in conjunction with ongoing recruit-
ment of youth and other age groups, is
supporting efforts in every manner possible,

Weicome Aboard!

If you're an amateur residing in
either Hillsborough or Pinellas
Counties, Florida and would like to
participate in this unigue new-ham
pilot recruitment project, there is still
time to jump aboard! Send your QSL
card to ARRL HQ, Attention: MS.
Within a few days you'll be notified of
your local preject coordinator,
Thanks!

to help these volunteers succeed.

A Combination of Old and New
Recitment Techniques

This beld new-ham recruitment effort is
unlike any program attempted previously
by the ARRL. Although many of the
techniques are time-honored, coordinating
these and other approaches is a radical
change from past recruitment practices.
Local cable television channels are airing
videotapes about our hobby on a frequent
basis, and commercials and public-service
announcements will air on local radio sta-
tions. There will also be advertisements in
senjor-oriented newspapers on a regular
basis.

““Brainstorming’’ sessions are being used
to develop unique recruitment posters and

WA4ILE, N4LYT, WD4FNX, WD4FOB and VE3HVQ manning the
operating positions at Clover Leaf ARC station WD4NIO., (photo
submitted by W4iLE)
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that they were the only ham residents.

as an ARRL Special Service Club!

Special Service Club Sets the Standard

The Clover Leaf Amateur Radio Club in Brooksville, Florida (just northeast of
Hillshorough and Pinellas Counties) is a superb example of successful new-ham
recruitment of peaple aged 50 and over. Regis, W4ILE, and Angie, WB4JJH,
Kramer moved into this retirement community several years ago and discovered

They introduced their friends to ham radio by operating from a card table
during an Arts, Crafts and Hobby Show in 1977, and later gained the support and
encouragement of the retirement community’s management. Today, tha club has
31 active members and has earned ARRL 100% Club status and been accepted

Today, these enthusiastic club members delight in increasing their ranks. Their
club meetings are well attended because they invite speakers to talk on topics of
diverse interest. They advertise regularly on the local cable television channel and
in the local community newsletter. After attempting to increase their club's
treasury by having cake sales and even building and selling birdhouses, club
members began attending local tlea markets, selling items donated by residents.
Their strategy has paid offi—their treasury is in excellent condition. Club members
travel throughout the South {from Atlanta to Miami) attending one hamtest after
ancther—proudly wearing their distinctive green Clover Leaf ARC vests.

Does the club provide a public service?
axample, hams riding adult tricycles around the grounds have become a famitlar
sight at Cloverieaf Farms. The hams ride trikes to pick up and deliver radiograms
to the residents-—while also getting a little exercise! There are also three
radiogram drop-off points in the community recreation halls and laundry tacilities.
The Brass Pounders’ League listings in the Public Service column of any recent
QST attests 1o the public service offered by Clover Leaf ARC station WD4IlO.

The success of the Clover Leaf ARC is testimony to the recruitment goals that
any active club can reach. As one club member said during a new-ham
recruitment discussion on a local cabie television program, “If you have the time
{to take the Novice class), we hava the desire and enthusiasm to do the rest.”

ou bet it does! As a more unusual

brochures for regular distribution at senior
centers, mobile home parks, grocery stores
and ham radio demonstrations. Volunieers
will maintain regular contact with senior-
oriented agencies and organizations in the
area. Every recruitment avenue is being
pursued in this all-volunteer effort.

Project Depends On People

Now that you know how the project wiil
publicize Amateur Radio, you’re probably
wondering how prospective hams will

K4EUK, WA4LLU, W4RH and WD4HHA

{along with others) represented Amateur

Radio at a recent National Association of
Betired Federal Employees convention in
Tampa. (W4RH photo)

05T
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become interested in our hobby, atiend
classes and eventually become Novices. In
a nutshell, the heart and soul of this pilot
project depends on people. One-on-one
contacts, building friendships and offering
personal assistance are the simple tools
necessary to get interested nonhams into
Novice classes. Continued personal support
will aiso get them on the air.

Although quite a bit of work has already
been done toward the success of this
project, the most important work will be
done by the volunteers in the test market.
Novice classes will be scheduled so prospec-
tive hams can “*hit the books”” while their
interest levels are still high. Volunteer
examiners are already giving tests twice
monthly. Recruitment volunteers will
attend large civic events whenever possible.
Local politicians and personalities will be
asked to jump on the bandwagon. These
new-ham recruitment pioneers in the Sun-
shine State are actively participating in the
development of a pilot project which, if
successful, will be offered as a thoroughly
developed, tested and documented
approach for use by ARRL-affiliated clubs,
Field Organization Leadership Officials,
ARRL Registered Instructors and
individual hams nationwide.

But why recruit nonhams aged 50 and
over? For one thing, they have more free
time on their hands than those who are
making a living and/or raising children,
and the number of people in this age group
is rapidly increasing. People over 50 usually

enjoy attending social activities such as club.

WB4JJH at the worlkbench of WD4HO. (W4RH
phofo)

meetings. Many of them still remember the
grand days of radio when the ability to send
Morse code placed one in high esteem
among hams and nonhams alike. Many
potential hams who have reached the age
of 50 remember the excitement of talking
to loved ones via the Military Affiliate
Radio System. Hillsborough and Pinellas
Counties in Florida were chosen for the
pilot project because they have an unusual-
ly high percentage of residents aged 50 and
over, as well as an active ham comrmunity.

In-Home Novice Class Tutor Program

Along with those mentioned previously,
there are several other unique aspects of
this pilot project. One is the development
of a volunteer in-home Novice class tutor
program. Hams will be available to visit the
homes of potential hams and teach them
the basics of our hobby in a relaxed setting.
Another key aspect is that coordination,
information Flow and cooperation among
local amateurs will be emphasized. Every
ham in the two-county area will be kept
informed regularly about the recruitment
program, who to contact if they know of
a potential ham, and how to volunteer their
assistance. Also, the program is designed
so that the results will be measurable. Prior
planning, documentation of efforts and
results, and objective evaluations are the
keys toward reaching this goal.

Praject Suncoast Senlors Affects You

This pilot project may affect you more
than you realize. The knowledge of field-
proven new-ham recruitment techniques
will be available to you in the future. By
using those techniques and adapting many
to your particular circumstances, you'll be
more successful in recruiting hams in your
area. The result will be more hams, a
stronger voice in Washington, more
members in vour local ¢lub and an
increased awareness of our hobby by the
public. B3



Band-Pass Filters for
HF Transceivers

Do your multiple-transmitter

Field Day or contest
efforts suffer from

intrastation interference?

These handy and
inexpensive filters
can help!

By Lew Gordon, K4VX

PO Box 105
Hannibal, MO 63401

ne of the more aggravating aspects
O of competitive Amateur Radio

operation comes when you're all
set up for Field Day or a DX contest in a
multiple-transmitter category and you dis-
cover an intrastation interference problem.
All that planning and anticipation appears
to be headed down the drain! Frustrations
and tempers immediately mount: Someone
yells ““Eighty meters is wiping me out!’” or
someone else screams ““Every time you
transmit, zll I hear is noise!”” Anyone who
has participated in a Field Day operation
with more than one transmitter can prob-
ably relate to this situation.

Although interference caused by receiver
front-end overload from adjacent trans-
mitters has existed since the earliest days
of multiple-transmiiter operations, the
mutual interference problem has been
exacerbated in the last few vears by
widespread use of all-solid-state synthesized
exciters. These rigs have not only greatly
espanded operating ease and capabilities,
but recent designs are providing recejvers
with greater stability, sensitivity and selec-
tivity, and, as new devices and techniques
are introduced, greater dynamic ranges
than have previously been possible.

There is a shortcoming in the new
generation of transceivers, however: Phase
noise.’ Reducing phase noise is a problem
that radio design engineers have been
attacking for years with varying degrees of
success. Not only is phase noise transmitted
(and propagated by the ionosphere) along
with your signal on the band on which you
are operating, but some noise energy is also
transmitted on adjacent bands. Adjacent-

Notes appear on p 23,

band phase-noise interference is not usually
a major problem unless stations are
operating in close physical proximity, as is
the case in Field Day or multitransmitter
contest operations.

In seeking a solution to the intrastation
interference problem that I could apply in
my multitransmitter DX-contest station, I
first entertained the idea of constructing
large, high-power-handling band-pass
filters for each transmitter. These filters
would not only reduce the transmitted noise
spectrum from each exciter, but would
reduce receiver front-end overload
problems as well, because each operating
position would transmit and receive
through a band-pass filter, | quickly
retreated from this idea, however, as the
expense of the components required to
handle 1500 W of RF while providing an
acceptable SWR to the transmitter would
be excessive.

After considering the problem for a
while, it occurred to me that the phase-
noise spectrum Is not generated in the
amplifiers, so filters between the exciters
and arplifiers, constructed with com-
ponents that could handle 100 W of exciter
output, would do the job nicely. In addi-

tion, this scheme would provide filtering
during receiving, heiping to reduce front-
end overload problems. The best part is
that even if you use all new components,
the cost of these filters should not exceed
$10 each. All that’s necessary for tune up
is a dip meter and a general coverage
receiver. These filters were first described
in an article I wrote for the National Con-
test Journal.®

Filter Design and Construction

The filter design I chose is a three-section
Butterworth band-pass filter {See Fig 1). I
chose this design to minimize insertion loss,
produce a flat response across each band
and maintain a 50-0 impedance. The
impedance match is very important with
solid-state transceivers, if maximum power
output is to be obtained from the exciters.
I derived the component values in Table |
by iterating the design formulas until
standard-value capacitors could be used
without compromising insertion loss, band-
width, or performance.

A single-sided 2- x 4-inch PC board is
used to mount the components for each
filter. Three square pads, each approxi-
mately 0.4 inch per side, are required

9]
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Fig 1—B8chematic diagram of the three-pole Butterworth band-pass filters.
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Table 1
HF Band-Pass Filter Specifications
T-68-6 core 7-80-6 core
Band C1/C3 C2 L3 L2 Li/L3 L2 L1/L3 L2 F
(MHz) (pF) (pF) (wH)  (gH) {no. furns} {ro. turns) {MHz)
1.8 4000 400 22 22 22 69 23 70 1.75
3.5 2000 200 1.1 11 i6 48 16 50 3.38
7 1000 100 0.55 5.5 i1 35 11 35 6.78
14 500 50 028 28 8 25 8 25 13.56
21 330 33 018 1.8 7 20 7 20 20.65
28 250 25 014 1.4 6 17 6 18 27.3%9

Toroidal inductors

The induciors used in Lew's filters can be wound on a number of different
toroidal cores, or they can be made from air-wound inductor stock. Toroidal
inductors are preterred o air-core coils because the magnetic field of a toroidal
inductor is contained almost entirely in the core, so toroidal inductors usually
need not be shielded from other circuit components. This property allows filters-
with toroidal inductors to be built more easily, and into smaller enclosures, than -
those with air-wound coils.

The choice of toroidal cores for the inductors in Lew’s filters depends mostly on
exciter power level, For 100-W transmitters, cores as small as V-inch QD
{T-50-XX cores) can be used for the coils if thers is little perceptible heating of
the inductors when power is applied to the filters. If the core material saturates—
which occurs when the flux density in the core rises beyond the safe region as a
result of excessive applied power—the core can be destroyed. This is lass likely
to occur in the 0.68- and 0.80-inch OD cores (T-68-XX and T-80-XX, raspectively).

Mix-8 powdered-iron material is used for the inductors in this arlicle bacause its
frequency response and Q characteristics are suitable, and because, for the
inductances needed in these filters, relatively few turns are required on mix-8
cores. Which core to use is related 1o a2 compromise between the number of turns
on the toroids and the ease of tuning the filters. Inductors made using T-80-6 or
T-68-8 cores require about the same number of turns for a given inductance, but
the turng will be spread over a larger area on the larger core, leaving more room
for turn-spacing adjusiments. If smaller (T-88) cores are used, the turns come
closer to filling the core, making tuning easier.

Similarly, if you wind the inductors on T-50-8 cores (V2-inch OD), the inductor
turns will cover the cores more completely. Also, an inductor wound on a T-50-6
core requires more turns for a given inductance than one wound on a T-68-6 or
T-80-6 core. Tuning these smaller inductors is easier, bacause removing one turn
from a coil with 20 turns of wire is easier than removing %z turn from & coil with
10 turns! Aiso, the placement of the remaining tumns is less critical to inductor
value on a coil with more turns. Using smaller cores is fine as long as the core
material doesn’t saturate when power is applied to the filter.

Choosing toroidal cores Is easy to do. Using a scientific calculator, the
inductance values given in Table 1 and published values for the number of turns
necessary for a given inductance on a certain core, you can delermine the coil-
winding information for that core. Each toroidal core has an A; value, which
simply represents tha number of microhenrys that 100 turns of wire will produce
on that core. The A_ values for common cores are given in manufacturer’s litera-
ture, Tha ARRL Handbook and other sources.t To calculate the number of turns
necessary for a given inductance on a toroidal core, use

N = 100 x /A,
where

Eq )

N = number of turns

L = required inductance in xH

Ay = no. of gH per 100 turns
For a 5.5¢H inductor (the value of L2 in the 40-meter filter) on a T-68-6 core
(AL = 47},

N = 100 x 5547 = 34 turns. (Eq 2)
Wound on & T-50-6 core (A, = 40), the same inductor would require
N = 100 x +/55/40 = 37 turns. {Eq 3)

The smaller size of the T-50 core and the few extra windings makes tuning a bit
@asier, and reduces the chance of changing the inductor value by accidentally
rearranging the winding during handling. After building filters using smaller
inductors, make sure the cores don’t heat perceptibly during operation, or they
may be damaged.—Rus Healy, NJ2L

tA,_ values and other winding information for pawdsred-iron toroids is given in M. Wilsan,
ed., The 1988 ARRL Handbook {Newington: ARRL, 1987}, p 2-34.
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(see Fig 2). This layout is simple enough
that the boards can be prepared using an
X-acto® knife, although if construction of
many boards is anticipated (or if **ugly”
construction offends vou), etched PC
boards might be desirable. Bach filter is
mounted in an aluminum enclosure. Install
50-239, BNC, or phono connectors at each
end of the enclosures for input and output
connections. The filter pictured in the
title photograph is built in 2 Hammond
1590N enclosure.

A parts-placement diagram for the filter
components is shown in Fig 3. All inductors
can be wound on Amidon or Palomar
T-68-6 toroids, although larger T-80-6
toroids may be used, if desired.? In an
carly design using T-50-2 toroids, the
windings became warm with 100 W output,
50 [ decided to use larger T-68-6 cores. (See
the sidebar, *‘Toroidal Inductors.””) All
inductors are wound with no, 20 enameled
wire, with the exception of L2 on the 3.5-
and 7-MHz filters, which must be wound
with no. 24 or smaller wire if T-68-6 cores
are used. If you use T-80-6 cores, you can
use larger wire for these inductors. [n
winding the inductors, start with the
number of turns specified in Table 1, and
space the turns evenly over about 75% of
the core. Leave three or four inches of extra
wire on each inductor for adjustments.

i used silver-mica capacitors in all the
filters, but polystyrene capacitors can be
substituted, and they're cheaper. The
capacitors you use should be rated at
500 V or more. If you have access to an
impedance bridge or capacitance meter,
you could use 20%-tolerance disc-ceramic
capacitors with adeguate voltage ratings,
after finding those close enough in value
to do the job.

Tuning the Filters

Final adjustment of the inductors
requires a dip meter. {If you have access
to a network analyzer or impedance bridge,
so much the betier, but a dip meter will
work fine for this job.) Solder each
capacitor across its corresponding inductor
to make a parallel LC circuit. Leave
sufficient space between the leads to couple
the dip meter into the circuit. The values
for F in Table 1 are the resonant frequen-
cies for C1/L.1, C2/L.2 and C3/L.3 for each
filter. Adjust the dip-meter frequency and
watch for a dip. Be sure to couple the dip
meter very lightly to the circuit being
measured, and look for the frequency that
produces a barely observable dip. Because
ty dip meter is 25 years old, 1 use a general
coverage receiver to verify the meter’s fre-
guency readings. Of course, this is a good
practice any time you use a Jdip meter.

Fine adjustment of the resonant frequen-
cies specified in Table 1 can usually be done
by spreading or compressing the coil turns
on the cores. If necessary, add or remove
one turn at a time from each coil until
resonance occurs near the specified F..
When the resonances correspond to the Fy



Fig 2--Full-size, foil-side PC board paitern tor the three-pole band-pass filters. Shader
areas represent unetched copper foil. Components are soldered on the foil side.
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Fig 3—Paris-placement diagram for the three-pols band-pass filters. Input and output
connections can be made with small coaxial cable or short lengths of hookup wire. Be
sure to make a good connection from the ground foil of the PC board to the enclosure
and connector grounds. See the title photograph.
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Fig 4—Schematic of a tive-pole Butterworth band-pass filter. The same construction
techniques as used for the three-pole filters should be used when building five-pole
versions,

values in Table 1, unsolder the capacitors.
Then, without disturbing the placement of
the turns on the core, coat the inductors with
Q Dope® or spray paint, and trim the leads
to about ¥ inch. When the inductors have
dried, solder them to the designated spots
on the PC board, Solder in the capacitors

and mount the filters in the enclosures.
If yon have access to a network analyzer,
you can use it to help optimize the overall

filter performance. Using a borrowed
HP-8656B signal generator and a 50-0
terminated RF voltmeter, I measured the
filter characteristics shown in Table 2.4
The insertion loss of these filters is less
than 0.5 dB across the bands for which they
are built, so obtaining adequate amplifier

drive when transmitting through the filters
should not be a problem, The major
advantage of these filters is the near-total

Table 2

Filter Loss v Frequency*

Band (MHz) Loss (dB) at freq (MHz)
14 21

3.5 7 28

35 <05 29 50 »65 >B65
7 3 <05 a2 41 49
14 56 32 <0.5 16 40
21 63 44 8 <05 15

*Not measured at 1.8 or 28 MHz.

elimination of the phase-noise interference
they provide when transmitters and receivers
are operated on adjacent bands in close
proximity to each other. Although the
isolation they provide between the 14- and
21-MHz bands, and between the 21- and
28-MHz bands, is less than the isolation
possible between bands that differ in fre-
quency by a 2:1 or greater ratio, the filters
are good enough to practically eliminate
phase noise and effectively reduce inter-
modulation problems at my station. On 28
MHz, I can barely detect the noise from the
21-MHz transmitter, where the filter
attenuation is only 15 dB (I don’t use
a filter on the 28-MHz rig). The relatively
low attenuation of the 21-MHz filter at
28 MHz may be a result of the fact that the
21-MHz filter [ use was constructed using
air-wound no. 14 wire in self-supporting
coifs (instead of toroidal inductors) for L.1
and L3 in that filter. The close proximity
of these air-wound coils allows mutual
coupling, which deteriorates filter perfor-
mance, If vou build these filters using air-
wound inductors, use shields between the
inductors to reduce coupling. Toroidal
forms should be used, if possible,

If problems with phase-noise interference
persist after installation of these filters, five-
pole Butterworth filters may solve the
problem. (A five-pole filter is essentially two
cascaded three-pole filters.) The center
section of the filter combines the output
section of one three-pole filter with the input
section of the other, and should have twice
the capacitance and half the inductance of
the end sections of the corresponding three-
pole filters to maintain 30-0 impedance (see
Fig 4). Rejection should be considerably
more than the values shown in Table 2, F,
is the same for the center section as for the
others. Insertion loss for the five-pole filters
will be slightly greater than the three-pole
versions, but this is a small price to pay for
interference-free operation. If a five-pole
filter doesn’t do the job, you may want to
seriously consider replacing the troublesome
transceiver!

In the past, vast improvements in selec-
tivity, sensitivity and dynamic range that we
enjoy today in Amateur Radio equipment
have come about as direct resuits of
amateurs making their feelings about equip-
ment performance known to manufacturers.
Manufacturers should seriously consider
incorporating additional bidirectional

filtering in their transceiver designs—users

(continued on page 23)
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Baudot and

Programs
for Atari

Computers

You can put Baudot
and ASCIHl RTTY

at your fingertips
conveniently—and at
low cost! Why wait 1o
join in on the fun?

By Steven Stuntz, NOBF

1656 South California St
Loveland, CO 80537

ere are two more plug-and-play
H programs to add to the existing

library of CW, RTTY and packet-
radio sottware published in Q87 for Atari
computers.!® Now there are five
programs—covering four modes—-that you
can easily run on these [ow-cast computers.
If you haven’t already bought one of the
inexpensive 8-bit Ataris (or dug one out of
your ¢loset or attic), do it! Some Atari 400
and 800 computers can be found at yard
sales for nearly nothing, and the Atari
65XE and B00XL c¢omputers can be
purchased from mail-order houses for $100
or less. For such a small cash outlay, using
one of these compact computers as a dedi-
cated communications terminal is not only
a temptation that’s hard to resist, but a
good idea, too! If you already have another
computer, you can free it up for other,
perhaps iess enjoyable, uses—such as
work. ..

General Description

I'l describe two programs: one for
Baudot RTTY, the other for ASCII RTTY.
There are some fundamental differences
between the two programs, The Baudot
code uses five bits per character; the ASCIT
cowde uses seven bits per character, Baudot
RTTY allows the use of a maximum of 63

INotes appedr on page 23,

20 15T~
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characters, and all aiphabetic characters are
uppercase only. On the other hand, ASCII
RTTY permits the ase of 128 characters,
including upper- and lowercase alphabetic
characters. Another difference is speed.
The Baudot RTTY program runs at g
maximum of 100 WPM; the ASCIIRTTY
program hits 300 bit/s.

Both the programs ['ve written run on
the Atari 400, 600X1I., 800, B00XL,

ASCIl RTTY

12001, 65¥E and [535XE computers.
Each program offers the following
features:

® A split-screen, scrolling display.

» A 255-character type-ahead buffer.

¢ Three 235-character volatile

{temporary) message buffers.

* Disk storage and retrieval of messages.

¢ Printer output.

» Word-wrapping for received and

aND
g PORTION
SFLDH FHE

Fig 1—A sample of how the terminal-mode display screen appears during Baudot RTTY
operation. A portion of the transmitted text previously stored in the fransmit buffer can be
seen below the lower screen-dividing line. Note the RY-1 {Baudot RTTY program)
identifier in the upper-left corner of the screen. The current speed of operation is
displayed in the upper-right corner of the screen.
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Fig 2---Here’s what the ASCIl RTTY terminal-mode screen fooks like. At the upper-laft,
AS-1 identifies the program; data-transfer speed is shown in the upper-right screen corner.
Here you can see the use of lowercase letters (not available in Baudot RTT Y}

transmitted messages.
* Baudot RTTY speeds of 60, 67, 75 and
100 WPM.

* ASCI RTTY speeds of 75, 100, 150

and 300 bit/s,

With the two-window, split-screen
format I devised, the upper window dis-
plays received messages in normal video,
Transmitted information is shown in
reverse video. The lower window displays
the type-ahead buffer contents. (See Figs
1 and 2.)

Word-wrapping is used in the upper
window, This feature prevents words from
being split between two lines. Any word of
14 characters or less that extends beyond
the 38th screen column is moved to the next
line. Carriage returns are converted to
spaces to make maximum use of the
40-character-wide display.

The word-wrapping technique used for
outgoing information prevents data from
being lost by mechanical teleprinters
{because of type-over) when long sentences
are gent. Both programs automatically
generate a carriage return when a space
appears after 57 characters have been sent
without the operator having issued a car-
riage return. Also, a carriage return is
automatically generated after 72 characters
have been sent without an intervening
space.

Of course, you need 2 modem or com-
munications processor. (See *“A Cheap n’
Easy Modem™ and **A Simple Tuning
Indicator,”” described in the June and July
issues of QST."*) The modem or com-
munications processor (CP) converts the
teceived tones to TTL levels for the
computer, and turns the TTL-level output

of the computer into tones for the trans-
mitter. f your CP requires RS-232-C
levels, there's a simple and inexpensive way
to provide them.®

Program Design

I wrote the Baudot and ASCI RTTY
programs in assembly language. Because |
wanted the programs (o run on any 8-
bit Atari computer with a minimum of
16 kbytes of RAM, the programs couldn’t
be combined. Therefore, each program is
contained in a separate 2732 EPROM.

A keyboard-and-screen Ioop and an
interrupt loop similar to those described in
my November QST article (see note 6) are
at the heart of each program. The key-
board-and-screen loop polls the keyboard
for a keypress and stores a bit representa-
tion of the character in the transmit buffer.
For the Baudot program, this character
representation requires 8 bits: one start bit,
five bits for the Baudot character and two
stop bits. In the ASCII program, 10 or
11 bits are used: one start bit, seven
bits for the character, one parity bit (not
used) and two stop bits—one stop bit for
speeds other than 100 WPM., A more
detailed description of these formats can
be found in Chapter 19 in recent editions
of The ARRL Handbook,

The keyboard-and-screen loop also
checks the receive buffer for data. In both
programs, this loop converts the incoming
character to an Atari screen code before
writing it to the screen,

Received and transmitted data is trans-
ferred between the computer and CP by the
interrupt loop. For each bit sent or
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Fig 3—Flow chart for
the receive algorithm.
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received, this loop is executed three times.
The interrupt timer is a divide-by-N counter
running at 1.79 MHz. The length of time
between interrupts is determined by the
number (N) stored in the audio-frequency
registers AUDF1 (low byte) and AUDE2
(high byte) where:

1,790,000 = (L.996
3 » data rate

N o= (Eq 1)

A multiplier of (.996 is used to reduce
N by 0.4% to compensate for the time
required to process each interrupt. For
example, N equais 13,075 when the Baudot
program is set to 60 WPM (45.45 bauds),
and N equals 5403 when the ASCII pro-
gram is set to 100 WPM (110 bauds).

Recetving Algorithm

A flow chart of the receiving algorithm
is shown in Fig 3; it’s the same one used
in my packet program (see note 6). Fig 4
shows the waveforms that are present on
pin 2 of CONTROLLER jack 1 when
receiving the letter Y. The routine begins
by sampling the voltage on pin 2, looking
for a start bit (a transition from +5 V to
0 V) to tell it to build a character. Once a
stari bit is detected, the routine waits for
four interrupt intervals, then samples the
voltage on pin 2 during the fifth inferrupt.
The value of this voltage sample is stored
as bit 0 of the character. Bit Ois a | if the
voltageonpin 250 V,and a 0 if +5V
is present.

Mext, the routine determines bit 1 by
waiting for three interrupt intervals and
sampling the voltage on pin 2 during the
eighth interrupt, The remaining bits that
make up the character are determined by
sampling the voltage present on pin 2
during every third interrupt until the entire
character has been read. The routine finally
stores the character in the receive buffer
and repeats the entire process for the next
character. As shown in Fig 4, the bit
pattern for the letter Y stored in the receive
buffer is 10101 for the Baudot program and
1011001 for the ASCII program,.

Program Operation

Fig 5 shows the connections required
between the computer’s CONTROLLER jack
1 and the CP. No pin numbers are shown
on the CP connector as they vary from one
unit to another. Two displav screens—a
disk menu and a terminal mode—are used
in the Baudot and ASCII programs.

Terminal Mode
When the computer is turned on, both

programs come up displaying the terminal

screen, ready to receive, On the terminal
screen, received and transmitted messages
are displayed (see Figs 1 and 2} above the
screen dividing line. The transmit buffer is
shown below the line, Tuble 1 lists the com-
mands used to switch back and forth
between receive and transmit status, edit
user buffers and change the data rate.
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Fig 4—ASCII (A) and Baudot (B) waveforms prasent on pin 2 of the Atari CONTROLLER Jack

1 when receiving the character Y.

KEY THANSMITTER

TRANSMIT DATA [

A
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l  RECEIVE DATA
I
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COMMUNICATIONS
PROCESSOR
CONNECTOR

ATART CONTROLLER
JACK NO.Y

Fig 5—Pin connections for CONTROLLER jack
1 nf the Atari computer. This is an outside
view of the jack.

To transmit, press CONTROL T and begin
typing. Qutgoing messages up to 255
characters long may be entered into the
type-ahead buffer while receiving data.
This buffer will hold the outgoing message
until CONTROL T is pressed.

Messages can also be stored in three user
buffers. The information is first entered
into the type-ahead buffer, then moved to
the chosen user buffer by pressing the Tag
key followed by the chosen user buffer
number: 1, 2 or 3. A [message in a user
buffer may be moved to the type-ahead

buffer by pressing the Esc key, followed
by the user buffer number. As mentioned
earlier, all buffers are volatile so, when
you turn off the computer, the information
is lost.

Disk Menu

Press the SELECT key to bring up the
disk menu shown in the title photo. From
this menu, vou can store and retrieve
messages to and from disk, and send
information to the printer. The commands
to perform these functions are shown in

Table 1. Pressing the sTART key returns
both programs to the terminal screen.

U&ing a Printer

The following steps describe how to send
information to a printer.

1) Press the SELECT key to bring up the
disk screen menu.

3 Press the & key.

3) Press the START key.

4) Perform the terminal work to be
printed.

5) Press the SELECT key.

6) Press the p key to print the message.

7) Press the START key.

Storing a Message on Disk
Information can be stored in a disk file



Table 1
Command Functions

Tarminal Menu Commands  Function

CONTROL T
CONTROL A
CONTROL §
GONTROL CLEAR
BACK S

TAB (1, Z ot 3
ESC (1.2 or 3)

Disk Menu Commands Function

VW o oD~

Toggle transmit mode on

Toggle receive mode on

Change data rate

Clear type-ahead buffer

Backspace in type-ahead butfer

Move type-ahead buffer data into user buffer 1, 2 or 3
Move user buffer into typse-ahead

Transmit message from disk buffer to the CP

Store received data in disk buffer

Clear the disk buffer

Toggle receive mode on or off

Save the message in the disk buffer to a file on disk
Load a message from a disk file into the disk buffer
Print a message from the disk buffer

by replacing step 6 with the following
procedure:

6a) Press the s key,

6b) Enter the file name (D:rY1.LS, for
example).

6c) Press the RETURN key.

Transmitting a Disk File

1)} Press the SELECT key.

2) Press the 1. key.

3) Enter the file name (D:rY1.LIS, for
example).

4) Press the RETURN key,

5) Press the T key.

The information stored in the file named
O:RY1.L1S will be transmitted after the T key
is pressed. Both programs are returned to
the terminal screen before the disk message
is sent.

Obtaining The Programs

Plug-in cartridge versions of both
programs are available from me for $35
each, Disk, cassette and EPROM-only
versions are %15 each. (The ARRL and
ST in no way warrant this offer.) The
assembler source-code listings for each

Band-Pass Filters for
HF Transceivers

{continued from page 18)

not be forced to add these devices, We
cannot control the received spectrum before
it reaches our gear, but we can control the
transmitted spectrum. | think that a few less
memories, fewer confusing front-panel
buttons, and a little more attention by some
manufacturers to a clean output spectrum
would be appreciated by everyone.

If your local radio club plans a serious
multiple-transmitter effort for Field Day,
you may want to consider making if a club
project to construct these filiers. Many of
the components are probably available

program are available from the ARRL for
$5 each to cover photocopying and
handling costs.

You can purchase the EPROM only and
build your own cartridge'® by following
the instructions given in the August 1986
article (see note 3). The cartridges are by
far the easiest to use. This is particularly
true if you change operating modes often.

Sumrmary

Pve enjoyed operating Baudot and
ASCI1 RTTY with these programs. They're
similar in structure and, with a lttle
practice, are easy to use. The disk-storage
and user-buffer features greatly enhance
performance. Disk files can be used to store
all sorts of information about vour QTH,
equipment, other hobbies and pictures or
calendars!

Most any modem or CP will work with
the Baudot RTTY program, but some
modems, designed to accommodate Baudot
RTTY only, may require modification to
operate properly on ASCIL, That’s because
the ASCIT RTTY data rate is higher than
that used with Baudot RTTY. Check your

among your membership from junk boxes
or “retired”” projects. These filters could
keep your club’s Field Day effort, or your
next multitransmitter contest effort, from
turning into a disaster!

Notes

fFor more information on phase nolse, see
J. Grebenkemper, “*Phase Noise and its Effects
on Amateur Communications,” QST, Mar 1988,
Ep 14-20, and Apr 1988, pp 22-25. Also sge
gadback, QST, May 1988, p 44.
2. Gordon, “Bandpass Filters for Transmitters,”
Nat%ngé Contest Journal, MarfApr 1987,
P -£0),
2Amidon toroidal cores are available fram Amidon
Associates, 12033 Otsego St, N Hollywood,
CA 91607. Palomar toroids ¢an be obtained
from Palomar Engineers, PO Box 455, 1924-F
W Mission Rd, Escondido, CA 92025,
tol 619-747-3343.

“Rejection valuss for 1.8, 24.9 and 28-MHz filters
were not measured. Because of its close
proximity to the 21- and 28-MHz bands, no filter

modem specifications; the maximum data
rate should be at least 110 bauds in order
torun ASCIL RTTY at 100 WPM. If neces-
sary, contact the modem manufacturer and
see if they can supply you with any required
modification information.

You can test both programs by copying
ARRL bulletins transmitted by W1AW.
The bulletins are first transmitted in Baudot
at 60 WPM, then in ASCII at 100 WPM.,
Check QST for the current WIAW
aperating schedule.
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"Cartridge cases and PC boards are available
from Best Electronics, 2021 The Alameda, Suite
290, San Jose, GA 95126, tel 408-243-8950.
Cartridge cases, $1.50 each; PC boards, $1
each (minimum order, $5). The ARRL and QST
in no way warrant this offer.

Steve Stuniz has @ BSEF degree and is a ficensed
professional engineer in the state of Colorado.
He is the Director of the System Planning and
Analysis Division of the Western Area Power
Administration. Steve’s responsible for planning
improvements to the high-voltage transmission
system in Colorado and Wyoming to accommo-
date future energy requirements, Steve has been
« ham for 28 vears; he received his Novice ticket
when he was 13 years old. As an amateur. Steve
enjoys QRP CW work and designing computer
applications for Amateur Radio. Steve’s other

component values for the 24.9-MHz band are
given In Table 1.

Lew Gordon has been a licensed ham since he was
17 years old in 1947, and earned his Extra Class
ticket in 1952, He has held K4VX since 1973, Lew
camned a BS degree in physics from Purdue
University and did graduate-level work at George-
town University. Presently, Lew is a semiretired
s¥stems engineering consultani for government
und private agencies. Lew’s wife holds NSOZ, and
his daughter Is licensed as NOHVY,

An active member of the Society of Midwest
Contesters, Lew’s main love in Amateur Radio
is antenna-system design and construction. His
antenna farm is currently composed of eighi
towers ranging in height from 50 to 170 feet, and
includes rotatable antennas jfor 40 through
10 meters. All his antennus are homemade, except
Jor one 2-clement 40-meter bearn, His other radio
interests include using computers to optimize
entenna designs and to perform conmtest-log
duping. (EET]
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A Dipper Amplifier for
Impedance Bridges

Planning to work with |

antennas? This dip-
oscillator amplifier is

iInexpensive, compact

and can be
constructed with

readily available parts

in one afternoon.

By Andrew 3. Griffith, W4ULD

203 Lord Granvillie Dr, Rte 2
Morehead City, NC 28557

impedance bridge is a useful tool.

Many bridges are designed to be driven
by a dip oscillator. Solid-state battery-
powered dip oscillators, however, some-
times do not have enough output to drive
an impedance bridge. 'T'his simple amplifier
solves that problem.

My impedance bridge is patterned after
one in The 1988 ARRL Handbook.' The
battery-powered amplifier shown in Fig 1
operates class A and draws about 32 mA
from a 12 V dc source. The amplifier drives
the bridge to at least half-scale meter
readings from 3 to 60 MHz when used with
my Heath® solid-state dip meter. The
combination provides useful readings up to
100 MHz.

I f you experiment with antennas, an

Building the Awmplifier

Construction of the dip-oscillator
amplifier is simple and parts are readily
available. The circuit board is made from
a [-3/8- x 2-1/4-inch piece of double-
sided, glass-epoxy board; no etching is
required. Following the pattern in Fig 2
cuts in the foil on the top, or component
side of the board, are made with a hack-
saw.? One way to do this is to first drill
the mouating holes, then screw the board
to a small block of wood to keep it tlat.
Place the block of wood (with the board
attached) into a vise such that the block is
befow the top of the vise jaws and the sides
of the jaws are aligned with the cut to be

INoctes appear on page 76.

24 O5T=

made. The sides of the vise jaws act as a
guide for the hacksaw blade. Keep the saw
hlade parallel to the vertical edge of the cir-
cuit board and cut through the copper foil
only. Componenis are mounted to the side

of the board (see Fig 3) where the saw cuts
are made. Ground leads are passed through
countersunk holes and soldered to the
bottom foil. Other leads are soldered
directly to the pads formed by the saw cuts,
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Fig 1—S8chematic of the baitery-powered dipper amplifier. All resistors are %-W units.
Capacitors are disc ceramic uniess otherwise noted.

J1—Phoho jack.

J2—80-239,

L1—11% turns ng. 16 enam wirg, 5/8-inch
1D,

Q1—2N2222A or Radio Shack® 276-2009
NPN transistor.

RFC1—3 turns no. 26 enam wire through
an Amidon FB-43-101 bead (about
4.6 uH).

T1—Primary: 17 tums no. 26 enam wire

covering entire circumference of an
Amidon FT-23-43 core; secondary: 6
turns no. 28 enam wire over primary,
{For use on 1.8 MHz, use 25 turns on
the primary and & turns on the
secondary; see text).
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Fig 3—Parts-placement guide for the dipper amplifier. Parts are placed on the saw-cut

side of the hoard.

The pick-up coil, L1, is made of no. 16
wire and is self-supporting. It has a
5/8-inch inside diameter to allow the coils
of the Heath dipper to fit inside the loop.
¥ mounted my amplifier in a 4 x 2 x
1-5/8-inch aluminum box. L1 projects
beyond the end of the box by 1% inches.
The coaxial output connector is mounted
in the opposite end of the box.

The assembly shown in Fig 4 is mounted
on a |4 x 4%-inch piece of Y“4-inch-thick
plywood. The amplifier box is screwed to
the plywood platform, and the dipper sits
on the platform between two wooden rails,
These rails keep the dipper coil aligned with
I.1 and permit the dipper to be moved back
and forth to make coupling adjustments
between the dipper and the amplifier. Two
heavy rubber bands hold the dipper in place
on the platform.

Using the Dipper Amplifier

Connect the amplifier to a 12 V dc
battery. 1 use a [.2-Ah gelled-electrolyte
battery. When the amplifier is turned on,
check that the current drawn is about
32 mA. If the current drain differs signifi-
cantly from this figure, recheck vour
wiring. Since the amplifier draws only
32 mA, a battery made of eight AA cells
should last quite a while,

To use the amplifier, connect the
impedance bridge to the amplifier. Adjust
the position of the dipper 50 that one-third
of the dipper ¢oil is inside L1. Turn on the
amplifier and the dipper, and advance the
dipper level control until the bridge meter
deflects. If no reading is observed, change
the position of the impedance dial on the
bridge. Slide the dipper back and forth,
near and into L1, until a maximum reading
is obtained on the bridge meter. Adjust the

(continued on page 76)
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A Simple Resonant ATU

Eliminate roller
inductors and tapped
coils with this simple
HF-band Transmatch.
This circuit is suitable
for QRP or QRO.

By Doug DeMaw, W1FB

ARRL Contributing Editor
PO Box 250
lLuther, Ml 49656

re you weary of looking for
A expensive roller coils? Do tapped

coils in ATUs (antenna iuning
units) fail to provide the inductance
resolution you need for matching a broad
range of impedances? We are kindred souls
if your answers to these guestions are
“‘yes.” The roller-coil problem is even more
acute for a QRPer: Tiny roller inductors
that fit the small format of QRP gear are
not available. The remaining option is a
tapped coil and switch.

The circuit I shall discuss in this article
is by no means new or original. The manner
in which 1 am using it is, however, a bit
uncommon. Fig 1 illustrates the circuit.
tInlike other Transmatch circuits, this one
is resonant at the operating frequency.
Most tuners contain elements of L. and C,
which are used to cancel inductive or
capacitive reactance in an antenna circuit.
(lircuit resonance is not a criterion. The
popular T match that is used in most com-
mercial Transmatches is an example of a
nonresonant ATU. A resonant Transinatch
offers the advantage of simplicity and
harmonic reduction.

A Closer Look at the Circuit

Please refer to Fig 1. The main part of
the circuit is L1 and L2, along with C1.
Here we have a standard tuned circuit or
resonator. L1 is the coupling link into the
tuned circuit. As shown, C1 and L2 form
4 resonant 80-meter circuit, €2 has been
added to permit matching the signal source
(transmitter) to the load, A matched con-
dition will prevail at some setting of C2.
This is a very old trick that has been with
us for decades.

There is considerable interaction between
Cl1 and 2, since the greater the
capacitance at C2, the less capacitance we
need at Cl to maintain tuned-circuit
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Fig 1—8chematic diagram of the SWR bridge and Transmatch. Fixed-value capacitors are
disc cerami¢ unless noted otherwise. Fixed-value resistors ara carbon composition.

C1—Miniature 100- or 140-pF air variable.

C2—10-100 pF trimmer with shaft (see
note 1} or 100-pF air variable.

D1—S&ilicon high-speed switching diode,
type 1NS14 or equiv.

J1, J2—Singie-hole mount phono jack or
S0-239,

L1—6 turns of no. 22 insulated wire over
ground end of L2.

L2—28-uH inductor. Use 70 ciose-wound
turns of no. 22 enamel wire on a 718 x
2-inch length piece of PVC pipe.

L3--10-pH inductor. Use 30 turns of no. 25
enam wire, closely wound, on a 5/8 x
1-inch piece of FVC pipe.

L4—2 6-pH inductor. 16 turns of no. 20
enam wire, closely wound, on a 5/8 x 1-
inch piecs of PVC pipe.

L5—0.85-xH inductor. Use 9 turns of
no. 20 enam wire on a 5/8 x 1-inch
piece of PVC pipe. Epace turns to
veeupy 5/8 inch.

M1—Small edgewise tuning meter, 200 xA.
Surplus S meter used here with scale
from page 35, July 1986 QST glued to
meter tace.

Ri1—Linear-taper, 10-k@ potentiometer,
carbon composition.

RFC1—Miniature 750-zH or 1-mH
RF choka.

31, 82, S3—8PST slide switch (see lext).

T1—Torgidal transformer, Use 35 furns
of no. 26 enam wire on an Armidon
FT-50-61 ferrite toroid {p = 125). Primary
has 1 turn of no. 26 enam wire.




resonance. In other words, the C2
capacitance adds to that of Cl. For this
reason we must adjust C1 and C2 alter-
nately as we tune for mininmum SWR, just
as with conventional ATUs.

How do we solve the problem of multi-
band operation? A simple solution is
provided by adding 1.3, L4 and LS. These
coils are switched in parallel with L2 by
means of 81, 52 and 53. A single-pole,
three-position wafer switch can be used in
place of the individual switches, although
it would limit the flexibility of the circuit.
b will discuss this later, As is the situation
when we place resistors in parallel, coils
that are piaced in paralle] have a net value
that is less than that of the smallest coil in
the combination, Therefore, we simply add
L.3 to the circuit for 40-meter aperation, L4
for 20 meters and L5 for 10- and 15-meter
operation. The 30-meter band can be
covered in the 40-meter range, and 12
meters falls into the 10-15 meter range.

The advantage in placing the smaller
coils in parallel with the large one is that
the L1/L.2 turns ratio remains the same as
when only the main coil is being used. L1
can be eliminated by tapping the coil six
turns above the grounded end. I chose the
link method because it is easier to deal with
than a coil tap. | wanted to avoid the
potential of shorted turns with small wire.

The main coil has an inductance of
28 pH. The effective circuit inductance is
7.5 pH when L2 and L3 are in parallel.
L2 + 14 = 24 uH and L2 + L3 =
0.82 pH. If all four coils are placed in
parallel the net inductance becomes 0.6 gH.
The singular coil inductances are given in
the Fig 1 caption.

SWR Indicator

You may eliminate the SWR-sensing cir-
cuit in Fig 1 if you have a separate SWR
meter to use with this tuner. I included this
circuit for my convenience when operating
afield with QRP equipment. 1 did not
include the circuitry for reading the for-
ward power. My concern is for obtaining
a matched condition between the trans-
niitter and the antenna. Therefore, I need
only the reflected-power information. T1
samples the RF current (reflected), D1
rectifies the current and produces a dc
voltage that is indicated at M1, The ATU
is adjusted for minimum needle deflection
at M1. R1 is a sensitivity control that
prevents the meter from reading off
scale during tuner adjustments. The SWR
bridge is designed for QRP operation, as
shown. A transmitter power output of
| watt or greater will provide full-scale
deflection at M1.

Construction Data

Fig 2 shows the first-run constructional

detail of the coil subassembly. You will
note the presence of two shaft-driven com-
pression trimmers. I later changed C1 of
Fig 1 to a small APC style air variable. This

Fig 2—The ATU subassembly before C1 was replaced with a small air-variable capacitor.
Hales are punched in the base plats (PC board material) to accommodate the OD of the
coil forms. The coils are cemented into the holes with epoxy glue. A small shelf is
soldered to the base plate to allow mounting C1 and C2. A plastic block insulates C2 from
ground. Wooden dowel rod is glued to the capacitor shafts to allow the use of knobs with
la-inch holes, The ends of the dowels are ground down to a trus %-inch diameter.

was done to eliminate mechanical problems
that resulted in very ““touchy’’ adjustment
of C1. The trimmers are 10-100 pF units
with 1/8-inch OD shafts.' I drilled holes in
the ends of two '4-inch wooden dowel
rods, then glued the trimmer shafis into the
dowel rods with epoxy cement. This
allowed the use of standard knobs with
Vi-inch holes.

Schedule<40 PVC tubing is used for the
coil forms. PVC is not suitable for high-
power use, since it will heat and melt in the
presence of high RF voltage., PVC is
entirely acceptable for power levels under
50 watts. L2 is wound on 3/4-inch PV(C
pipe, which has an QD of 7/8 inch. The
remaining coils are wound on 1/2-inch
PVC pipe (5/8 inch OD). All of the coils
are mousted on the subassembly bage plate
by gluing them into holes (5/8 and 7/8 inch
diameter) that are cut in the PC-board base
plate. Epoxy cement is good for this pur-
pose. The coils are spaced apart 1 inch,
center 1o center. The base plate is made
from double-sided PC board (212 x 3%
inches). The grounded ends of the coils are
soldered to the base plate.

Fig 2 shows a 114 x 2-inch shelf upon
which the trimmer capacitors are mounted
by means of metal L brackets. A plastic
insulator is bolted to the shelf to allow €2
of Fig 1 to be isolated from ground. The
PC-board shelf is soldered to the base
plate, and a small triangular PC-board
bracket is soldered between the bracket and

Notes appear on p 28.

base plate (at each end of the shelf) to
strengthen the shelf. Two no. 6 spade bolts
are used to affix the subassembly to the
main chassis of the ATU, You may use
brass or aluminum for the base plate and
shelf if you prefer.

! made my chassis and panel from PC-
board material, The sections are soldered
at the joints to form the main frame, The
assembled unit is shown in Fig 3. The
dimensions are (HWD) 3% x 5% x 3
inches. A 1 x 5-3/8 strip of PC-board is
soldered across the back of the chassis to
contain J1 and J2 of Fig 1. Two strips
(1% % 3 inches) are used at the sides of the
main frame to serve as panel braces, I
polished the copper on the PC-board
material, then coated it with clear lacquer
to prevent tarnishing. The panel is sprayed
with gray automotive primer paint. | first
sanded the panel to provide a rough sur-
face. This helps the paint to adhere better
than it would on the smooth surface. Gray
Dymo™ tape labels identify the control
functions. Four adhesive-backed rubber
feet are affixed to the bottom of the
chassis.

1 used a technique that some call “‘ugly
construction”” when [ built the SWR cir-
cuit. A neater job will result if you assemble
the parts on a PC board, although the per-
formance will be the same. 1 used a
muitilug terminal strip to contain most of
the SWR-bridge parts. QOther components
have mid-air joints.

I used inexpensive slide switches for 81,
52 and 83 of Fig L. Miniature toggle
switches may be substituted, or you may
prefer to use a single rotary switch, as dis-
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Fig 3—Iinterior view of the assembled ATU. “lUgly construction’ (see text) is used for the
SWR-bridge circuit, lower right. The subassembly, chassis and panel are made from
pieces of single- and double-sided PC board. The seams are solderad to hold the sections

together,

cussed earlier. Trimmer C2 may be replaced
with a 100- or 140-pF air variable. If this
is done, you will need to isolate the stator
and rotor from ground. The circunit will
function satistactorily if vou use two
100-pF capacitors (Cl and C2).

Circuit Performance

1 tested this ATU at power levels from
i to 15 watts. [ used resistive loads from
15 to 1000 ohms, and obtained an SWR of
I:1 in all cases. No arcing occurred at
trimmer C2. [ later connected the ATU to
my 80-meter dipole (coaxial cable feed) and
ran it through its paces from 80 through
10 meters. Despite the complex impedance
the feed line presented above 3.5 MHz, 1
was able to obtain an SWR of [:1 on all
bands.

Adjustment is done by setting the coil
switches for the proper amateur band, With
RF power applied to the circuit, adjust C1
for the fowest SWR attainable. Next, adjust
C2 slightly and readjust C1 for minimum
indicated SWR. Repeat this process until
the SWR is i:1. Caurion: Use the greatest
amount of capacitance possible at C2, con-
sistent with a 1:1 SWR. Although smaller
values of capacitance at C2 will result in
an SWR of 1:1, the loss through the ATU
increases at such settings. All Transmatches
introduce some loss, but it is insignificant
(less than 1 dB normally) for the most part.

Some Final Thoughts

Keep all RF leads as short as you can.
This will prevent unwanted stray
inductance, which cun lower the tuned-

28 n5T=

¢ircuit Q. Long RF leads, such as those
marked ““RG-174" in Fig 1, should be
made from coaxial cable. RG-174 is
miniature coaxial line that is suitable for
short runs and for power levels up to 40
or 50 watts al the lower amateur fre-
quencies.

There is no reason why the circuit of
Fig 1 can’t be adapted for high-power use.
The coils would need to be made with large-
diameter wire, and the coil forms should
have good high-voltage, low-loss proper-
ties, Lexan™ or fiberglass tubing? is good
material for the coil forms. Surplus ceramic
coil forms are also suitable, C1 and C2 of
Fig 1| must have wide plate spacing for high
power, since substantial RF voltage is
present at the top of L2, 51, 82 and 83 need
to be high-quality RF ceramic switches if
QRO use is contemplated. Fair Radio Sales
in Lima, Ohio sells surplus RF power
switches.’

You may use toroidal coils for vour QRP
ATU. This will enable you to make the
tuner smaller. For example, L2 would have
33 turns of no. 24 enamel wire on an
Amidon FT-82-63 core. L1 would consist
of 3 turns of no. 24 wire over L2. For L3
use 24 turns of no. 24 wire on an FT-50-63
toroid. L4 would have 23 turns of no. 24
wire on an Amidon T-50-2 toroid, and L5
would consist of 15 turns of no. 24 wire on
a T-50-6 core. There is no reason why you
can’t design a PC board that can contain
the four toroidal coils, plus the SWR
bridge. This would result in a low-profile,
compact ATU,

I wrote this article in order to share some

old ideas that may have been forgotten by
some of you. I hope vou have found the
circuit and construction hints interesting
and useful.

Notes

1Trimmers with shafts are available from Hosfalt
Electronics, 2700 Sunsat Blvd, Steubenville,
OH 43952. Sales line: 800-524-6454 (catalog
available}.

2Plastic rod, tubing and sheeting (many types of
plastic) are available by UPS or truck line from
1).8. Plastic Corp, 1390 Neuhrecht Rd, Lima,
©OH 45801, Sales line: 800-537-8724 {catalog
available).

3Fair Radio Sales, Ing, Box 1105, 1016 E Eureka
St, Lima, OH 45802, tel 419-227-6573. T8
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QEX: THE ARRL EXPERIMENTERS®
EXCHANGE AND AMSAT SATELLITE
JOURNAL

This month, QEX presents an 1F switch that
provides you with a simple and nearly tool-
proof means of interfacing a 144-MHz IF
fransceiver and a transverter. You'll also find
a simple circuit that allows you to test for
high-voltage breakdown of components, and
a discussion of some of the systems available
for use in computer-aided antenna control.

The August issue of QEX includes:

* A VHF/UHF/Microwave Transverter
iF Switch,”” by Zack Lau, KH6CP

e ‘A High-Voltage Breakdown Tester,”
by Richard Measures, AG8K

s “Automatic Antenna Controllers,” by
Peter Prendergast, KC2PH

* ‘=50, by Bill Olson, W3HQT

& “Components,”” by Mark Forbes, KC9C

QEX is edited by Paul Rinaldo, W4RI, and
is published monthly. The special subscrip-
tion rate for ARRL/AMSAT members is 38§
for 12 issues; for nonmembers, 316, There are
additional postage sutrcharges for mailing out-
side the US; write to Headquarters for details.

!

I would like to get in touch with. ..

(1 anyone with instructions on adding an RIT
control to a Heathkit HW-101 fransceiver.
David Smith, N4PRI, 5424 Kinsale Ln,
Charlotte, NC 28215,

{71 anvone who has copies of Radio News or
Radio Amateur News from the early "20s,
especially the article “*Radio on the Farm.”
Russell Erickson, NBERR, 4699 W 69th Ave,
Westminster, CO 80030, tel 303-430-1821.

LI hams who enjoy building model tanks and
other repiicas of. military vehicles. Bill
Copeland, WB6RVE, 21786 Markham S5t,
Perris, CA 92370.
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The Coplanar-Twin-Loop
Antenna

Build this compact,
unidirectional HF receiving
antenna for ground- and
sky-wave interference
rejection and direction finding!

By O. G. Villard, Jr, WBQYT

SRl International
333 Ravenswood Ave
Menio Park, CA 94025

little directivity on certain sky-wave signals because

some signal components arrive at different vertical
angles. As a result, directional bearings obtained with con-
ventional loop antennas can be blurred, and can fluctuate with
time.

This article describes the design and construction of a
compact, portable receiving antenna with a unidirectional null.
Null depth is 20 dB or so. 1 call this antenna the coplanar-twin
foop (CTL) because of its physical configuration, It consists
of two concentric loops instead of one (see the title photo).
When station bearings are reasonably well separated, a CTL
is capable of greatly reducing sky-wave in-
terference, even if an interfering signal is on
exactly the same frequency as the desired
signal. This is something a notch filter or
Q multiplier cannot do. Accordingly, the
designation *‘spatial notch filter” seems
appropriate for the CTL’s function. The
CTL also adds a new dimension to ““fox
hunts': sky-wave direction finding (see the
sidebar entitled **How the CTL Responds
to Propagation Modes™),

CTL Description

The CTL works, no matter how many
vertical-plane modes are present, as long as
all the modes travel along the shorter great-
circle path from the transmitter to the
receiving site, and their arrival angles are
below 45 to 50°. (This is usually the case
when the received signals originate more
than 400 km from the receiving site.)

For receiving ground-wave and low-angle
sky-wave signals, the azimuth-plane pattern
of the CTL is basically cardicidal (a heart-
shaped, unidirectional pattern). The pattern
is somewhat sharper than a classical car-
dioid, though, and has nulls {or near-nulls)
at 90°, 180° and 270°, These low-angle nulls
can be seen in Fig 2 (slightly filled in, as this
pattern shows CTL response at a somewhat
higher wave angle). This added directivity
is especially helpful in locations such as  Fig 1—Photograph of an offset-twin-loop antenna for 15 MHz. This mode! uses offset
cities, where there are multiple local inter-  loops and a coaxial-choke balun to isolate the feed line from the antenna.
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C onventional, compact loop receiving antennas exhibit




Sky-Wave Signal Characteristics

lonospheric propagation
complicates direction-finding and
signal rejection by nulling because
of polarization rotation and the
presence of signal components at
muitipte vertical angles. These
circumstances are more trouble-
some when, for practical reasons,
an antenna’s size must be small
compared with the wavelength
(which must be the case if the
antenna is to be portable).

MNear most types of ground, the
vertically polarized component of an
incoming sky-wave signal is
considerably stronger than the
horizontal componegnt. Nevertheless,
the horizontal component cannot be
ignored, especially when operating
in the upper floors of wooden
buildings or other tall structures with
relatively low signal attenuation.
Many antennas, such as conven-
tional loops, will respond to both
vertically and horizontally polarized
signais, but their directive patterns
are usually quite different for the
two. A null in the pattern in one
plane is not generally a null for the
other. With the CTL, however, in the

W

Fig A—Measured azimuth-plane
radiation pattern of a conventional loop
antenna receiving a multimode signal.
This pattern was measured during the
same perlod and on the seéme signal as
the CTL paitern shown in Fig 2.

null direction the component loops are
oriented end-on, The planar design
makes CTL sensitivity to horizontaily
polarized sighals in this direction

s0 low that it can be ignored.

CTLs do respond to horizontally
polarized sky-wave signals from ather
directions. This response does no
frarm beyond filling in the pattern
nulls which would otherwise appear
at 90° and 270° {these are
observabie in the reception of
ground-wave signals).

Whaen the | loop is deiuned, tha R
ioop functions as a simple vertical-
loop antenna.t, Tt Fig A shows the
polar pattern of a simple vertical loop
when receiving a sky-wave signal.
Nulls are filled in when signals are
horizontally polarized.

Q. G. Villard, Jr, K. J. Harkaer and G. H,
Hagn, “'Interference-Reducing
Reaceiving Antannas for Shortwave

_Broadcasts,” Final Report, Jan 1987,

Contract |A 22082-23, US Information

A%sncy, Vaice of America, 601 D St
Patrick Henry Building, Washington,

HO G Vlilard Jr, *Portable Unidirectional
HF Aerial for Reducing Co-Channel
Multthop Sky-Wave Interferance,”” Pro-
caedings of the Fourth International
Conterence on HF Radic Systams and
Techniques, April 1988, Epp 141-144,
Institution of Electrical Engineers,
London, England.

Fig 2—Measured azimuth-plane radiation
pattern for a coplanar-twin-loop antenna
while receiving a ground-wave signal from
an elevated local source. The antenna was
located 3 feet above ground for this
measurement.

ference sources in different directions. In
addition, the ability of the CTL’s 180° aull
to reject signals over a wide range of verti-
cal angles often makes possible near-
complete rejection of ground-wave signals
that consist of several vertical components.

A hybrid schematic diagram of the CTL
shown in the title photo appears in Fig 3.
For convenience and portability, a small
receiver is included with the loop. This com-
bination is particularly convenient for
exploration of local signal fields, both
indoors and out. It is especially useful for
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finding the best location for .reception
indoors, where both direction of arrival and
directional discrimination are strongly
affected by reradiation from conductors.
Since reradiation fields depend on the details
of building construction and furnishing, the
best location for receiving must be found by
trial and error. This is particularly easy to
do when the receiver and loop are a single
package.

Advantages of a self-contained device—
apart from portability—inciude the
avoidance of feed-line pickup or RF energy
conduction along power lines. Larger
receivers thaa that shown can be used with
a CTL, if the loops are scaled up appropri-
ately in size. [t is desirable—though not
essential—that the radio be only an inch or
50 thick, because this keeps most of the elec-
trical components in the plane of the loops.

The CTL design does have drawbacks.
The penalties of good performance in an
antenna structure of small size include the
reduced sensitivity that results from
increased losses, and diminished aperture
(energy-collecting area). Relatively narrow
bandwidth is also a characteristic of
reduced-size antennas, and the CTL exhibits
this trait. The effects of losses and small
aperture are compensated in the CTL design
by making the loops resonant. Reduced
bandwidth is overcome by using tunable
loops.

How the CTL Works

The CTL consists of two resonant loops,
one inside the other, having a common
center and lying in a common plane. (It is

also possible to use two loops of nearly the:
same size, concentric and side-by-side, as
shown in Fig 1.) The smaller loop is con-
nected to the receiver (as explained [ater} and
is therefore called the R (receiver) loop. The
oufer loop is not connected to anything else,
thus it’s dubbed the [/ (independent) loop.
It is roughly analogous to a parasitic element
in a two-element broadside array or Yag
antenna, but its action is quite different.

The R loop of a2 CTL is a single-turn, low-
impedance loop made of a wide strip of
metal. It is tuned by means of a standard
medium-wave-band tuning capacitor (350 to
600 pF—C2 in Fig 3). R2 is included in the
R-loop assembly to allow variation of the
amount of signal supplied to a receiver, as
I'll explain later.

The R ioop responds primarily to
magnetic fields. The I loop, on the other
hand, has a relatively high impedance. The
I loop responds well to both electric and
magnetic fields, lts tuning capacitor has a
maximum capacitance of about 20 pF. Both
loops are tuned o resonance at the
operating frequency. The low-impedance
{R) loop is set first and nesds no further
adjustment for a given band. The | loop,
however, must be retuned whenever the
operating frequency is altered by more than
10 kHz or 50, depending on the desired null
depth. The I loop is loaded by L1 and tuned
by C1. The Q of the I-loop assembly is con-
trolled by RI.

Directional Properties of the CTL

The null direction of a properly adjusted
CTL is in the plane of the loops {instead of



How the CTL Responds to Propagation Modes

There are two fundamentally
different situations encounterad In
practice with sk‘y-wava signals:
sln?le and multimode propagation.
{Polarization effects and uppar-ray
propagation are less Important and
can ba Ignored here for simplicity.)
In the first situation, an ordinary
loop---or the R loop of 2 CTL by
itself—will give deep bidirectionaf
nulls suitable for diseriminating
hetwesn two signals when their
directions differ. The only difficuity
is that this propagation mode is not
ancountered most of the tima. When
two or more modes are present, an
antenna such as the CTL is needed

The way in which single and multi-
mode propagation varies with time is
ilustrated In Fig B. This shows a
typical daily variation of the major
modes for a fixed distance on two
bands (14 and 28 MHz). Path length
is agsumed to be about 4000 km. In
the eatly morning, 28 MHz I8 usually
not open and 14 MHz generally
supports only one-hop propagation.
{The elevation angle of this hop Is
small, because of the path length).
Under such conditions, a simple
loop—aespecially one with its tuning
capacitor In a horizontal segment of
the loop—gives a figure-eight
patternt, and is therefore ussful for

made, low-angle, sky-wave signal
is—as far as a simple loop is

- .concermed-—equivalent to a ground-
wave gignal.

As the sun rises farther, 14 MHz
supports multimode propagation.
“Under such conditions, a simple loop
antenna will give bearings that
“wander.” This is a situation in
which the CTL works very wall.

TH. Whiteside, and R. W. P. King, “The
Loop Antenna as & Probe,” IEEE Trans-
actions on Antennas and Propagation,
Vol AP-12 (May 1864), No. 3,

to give good unidirectional rejection. DFing. This is because a single- pp 281297
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Fig B—Typical vertical-angle propagation modes on 14 and 28 MHz over the course of a day. A CTL antenna performs considerably
better than a conventional loop antenna for receiving signals with more than one vertical mode.
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Fig 3—Hybrld schematic of a CTL antenna. The Ioops can be supported by & single sheet
of plywood {or any lightweight nonconductor). or they may be built as shown in Fig 1. A
small portable receiver can be connected directly to the R loop (as shown in the title
photo) or operated separately from the CTL. 1f the antenna and the radio are mounted
independently, the radio ground must be connected to the end of the R loop as shown. In
either case, all other antennas (such as built-in whips) should be disconnected from the

radio when the CTL is in use,

Parts list for a 7- to 21-MHz CTL antenna

C1—5- to 20-pF receiving variable.

C2---300- to 600-pF receiving variable
(RS 272-1337).

L1—23 turns of no. 18 insulated wire
wound on a 1-inch diam wood core
approx 6 inches long (approx 8 xH for
15-MHz reception). Open at center for
connection of R1.

being at right angles to that plane, like
conventional loop antennas}. Let’s assume
that a signal arriving from the null direction
has vertical components whose elevation
angles are no higher than 50°, "The function
of the | loop is to generate a local magnetic
field that cancels the incident field and
produces a *‘shadow’ in the total magnetic
field at the position of the R loop. When
[-loop tuning and station direction are cor-
rect, this shadow completely surrounds the
R loop (as shown in Fig 4) so that the R-loop
vutput goes to zero.

The position and depth of the shadow
{the region of field cancellation) at the R
foop depend on the azimuth direction of the
incoming signal. Once a magnetic-field
shadow has been genecrated around the R
ioop, that loop is effectively isolated from
the outside world insofar as the nulled signal
is concerned. When changes occur either in
signal direction or in loop direction with
respect to the signal, the I-loop current
changes, the region of incident-signal
cancellation around the R loop becomes
incomplete, and energy can be picked up by
the R loop.

32 O57=

R1—50-{} carbon-composition potentio-
meter.

R2--5-kN carbon-composition potentio-
meter,

I loop—Approx 50 inches of no. 18 in-
sulated wire.

B loop—9-inch 0D, 2-inch wide piece of
thin sheet metal.

For relatively small changes in vertical
angle of arrival in the null direction, the I
loop’s output, and the shadow **darkness”
{the degree of incident-signal cancellation),
change very little, As a result, once adjust-
ments are made to produce a null in a given
direction, the null is independent of eleva-
tion angle over a considerable range of
angles {Fig 5). At sufficiently high elevation
angles, however, the null depth decreases (as
it must if there is to be a useful reception
in the direction opposite to the null).

Incident signals cause current to flow in
the I loop. This current generates 2 magnetic
field. When the T loop is tuned near
resonance, the local magnetic field it
generates has the correct phase to cancel the
incident magnetic field at the position of the
R Ioop. For this cancellation to occur, the
locally-generated field must also be of the
correct magnitude. This is controlled by
either adjusting the axial spacing between
the loops, or the Q of the [ loop (by
adjusting R1).

The 1 loop generates a local electric field
in addition to the desired magnetic field.
The electric field of the I loop (which could

Relative Loop Positions in a
CTL Antenna

it Is easlest to obtain a good front-
to-back ratioc when the two loops of a
CTL are concentric, of roughly the
same size, and spaced apart a
distance of one third or one half their
diamester, with their planes parallel
(ses Fig 1). However, with the
coplanar arrangement shown in the
title photo, the loops are less dis-
turbed by field gradients associated
with standing waves created by near-
by reflecting objects. (This is because
when coplanar loops are in a fleld
having an intensity gradient along a
line roughly perpendicular to the
plane of the loops, both component
loops respond o this gradient in .
more nearly the same manner than if
they were parallel and spaced some
distance apart, as in Fig 1.)

As an example of insensitivity to
local effects, the portable antennas
shown in the title photo and Fig 1
can he usad to estimate signal arrival
direction when operated inside a
small carl

disrupt the R-loop response) is kept from
affecting antenna performance by keeping
the R-loop impedance iow.

Bailding the CTL

The parts that make up each loop of the
CTL should be as nearly in the same plane
as possible (see the title photo and Fig 1, and
the sidebar entitled ‘‘Relative Loop
Positions in a C1'L. Antenna'"). Physically
small components are preferable to large
ones. (1 should have a relatively simall
capacitance, although the exact value is not
critical--10 pF at 15 MHz is about right for
the middle of the HF range (from about 7
to 21 MHz). C1’s value can be altered
proportionally as the frequency is changed.
Once C1 is set, L1 is adjusted by adding or
removing turns so that resonance can be
found in the middle of the range covered
by C1. Band changing with the CTL is dis-
vussed in detail later,

The I loop should have only one turn.
Improved front-to-back ratio can be
obtained if the I-loop conductor is made of
two wires spaced roughly an inch apart, and
connected at the ends. This increases the
electrical width of the conductor and
improves the I loop’s sensitivity to electric
fields. The 1 loop should be larger than the
R lcop; the size difference is not critical.
Loop spacing can be much closer than that
shown in the title photo; 1% to 2 inches is
a pood distance.

Since high Q is needed, plug-in loading
¢oils are probably best for L1 if the antenna
is {0 be used over a wide frequency range
(more than a 3:1 ratio). Swiich-selected
separate coils are preferable to one coil of
which turns are short- or open-circuited
when frequency is changed.
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in Fig 1 are designed for the 15-MHz broad-
cast band, and will cover the [4-MHz
amateur band without modification. The
loops are usually operated in the vertical
position. To prepare the CTL for operation
at a given frequency, first detune the [
loop by means of Cl by setting it to
maximum or minimum capacitance (see
Fig 3). Initially, set Rl to minimum
resistance. Then, tune the R loop (with C2}
to peak the desired signal. Usually, no
further adjustment of C2 is needed unless
the operating frequency is changed by a few
bundred kilohertz.

Next, tune the I loop to resonance at the
signal frequency as follows: Assume that the
direction of the received station is known,
Orient the loops with their common plane
in that direction, and with the loading coil
of the I loop on the side closest to the
desired station. A pronounced dip in
receiver output will cccur when Cl s
correctly tuned. With the CTL pointing in
the opposite direction, the decrease in signal
strength is all but unnoticeable. Because the
dip will be deepest when the loop plane is
precisely aligned with the station direction,
readjust Ioop direction as you approach a
signal-strength null while tuning C1. Signal-
strength null depth can be in excess of
20 dB, so C1 must be tuned with care to get
the best rejection.

[ncrease the value of R1 from minimum

Fig 4—Current flowing in the | loop as a result of an incoming signai creates a shadow in
the magnetic field around the inner (R} loop. {f the I arid R ioops are in the same plane
(as shown at A}, the magnetic-field shadow only oceurs around the R loop itself, inside the
1 loap. If the loops are offset, however, shadow regions exist around the R loop and in a
position the same distance away from the | loop as the R loop, but in the opposite

direction, as shown at B.

Fig 5—Measured elevation-plane radiation
pattern of a CTL antenna located near
ground level.

1t is important that the tuning capacitors
be located in the center of one of the verti-
cal sides of each loop, and that these sides
be adjacent to each other. The R loop can
have multiple turns if desired, although one
should be wide, as shown in the title photo.

Building a CTL is straightforward.
Plywood and dowels are about the easiest
materials to use for constructing the frame-
work. A hand saw and a drill make the
frame building easy. Small blocks of
plywood can be used to set the I loop away

from the board (giving clearance for the
loop and L1, and keeping losses to 2
minimum). A dab of silicone sealant where
the T loop crosses each block will hold the
loop in place. Use the litle photo and Fig
1 for reference in building the CTL.

Adjusting and Using a Coplapar-Twin-
Loop Auntenna

The use of lightweight, good-quality
headphones—such as those shown in the
title photo—is strongly recommended.
Changes in signal level resulting from loop
and receiver rotation can more readily be
distinguished when headphones are used.
{Headphones provide an acoustic path of
constant length and attenuation.) Because
the R loop has a low impedance, there is
litsle hand-capacitance effect, and presence
or absence of the headphone wires has little
or no effect on receiver and antenna opera-
tion. Even touching the R loop with a finger
has little effect, The general proximity of the
body to the assembly can, for all practical
purposes, be ignored, as long as nothing
comes within a few inches of the I loop.

The antennas shown the title photo and

CTL Performance with High-
Angle Signals

The CTL rejects incoming vertical-
plane signal components very well
from 0 to about 45° in elevation (see
Fig 5). This range usually includes
the most important angles from the
standpoint of long-distance propaga-
tion. From 45 to 80°, the amount of
rejection talls off. Signais from trans-
mitters.at short ranges, delivering
only high-angle components, are not
rejected as well. In those cases, if is
possible to obtain signal rejection by
placing the CTL on its side. The
antenna is then sensitive to :
horizontally polarized signals. In that
position, the antenna can be rocked
or tipped so that its null provides the
best rejection. The pattern null is
wide in azimuth in this configuration.

Because vertical-plane modes fade
indepenidently, the strongest one at
any given time will usually yield a
good drop ih signal strength when the
antenna is positioned and tuned '
correctly. By successive obsetvations,
fraquently you can estimate which
propagation modes are active at a
given time, even when there are
several present simultaneously. Low-
angle signals from distant stations are
easily identified in this way. The
amount of attenuation on low-angle
signals resulting from nearby
obstacles, such as trees and

buildings, can also be estimated

this way.
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(while readjusting loop direction and I-loop
tuning slightly, if necessary) until the nuil
depth on a particular station is as deep as
you can make it, An RI value of a few ohms
is about right, Outdoors, with favorable
propagation, the null can be made extremely
deep. As propagation conditions change
over the course of a minute or so, the null
depth typically decreases somewhat. Once
the proper setting for R1 is found, there is
usually no need for readjustment unless the
operating band is changed,

As C1 is tuned through its range, some-
times there is a setting at which the receiver
audio output increases. This is most notice-
able if R1 has been initially set to zero.
When this happens, increase the value of
Ri. When R1 is close to the optimum value,
only a dip in signal strength will be found
as Cl is tuned through its range.

As mentioned previously, the purpose of
R2 (Fig 3), is to vary the amount of signal
supplied to the receiver. (Unfortunately, few
broadcast receivers have provisions for
disabling the AGC and controlling gain
manually. AGC smooths out amplitude

changes and makes direction judgement .

difficuit, especially in the case of sky-wave
signals with fluctuating amplitudes.) When
the CTL is initially adjusted, R2 should be
set to reduce signal input to the receiver to
somewhere below the point at which AGC
action is pronounced. Ongce the antenna has
been adjusted, R2 can be set to minimum
resistance, and need not be adjusted Further.
if your receiver has defeatable AGC, there
is no need to adjust R2; just disable the
AGC during antenna tuning.

Proximity of the radio to the metal com-
prising one side of the R loop capacitively
vouples the radio ground to that side of the
loop. Improved results can sometimes be
obtained if the radio’s ground is physically
connected (with a piece of wire) to the same
side of the loop. The hest point of connec-
tion is close to the tuning capacitor, C2. The
radio’s chassis ground can usually be
accessed at cither the earphone jack or the
external power-supply jack. Some small
portable radios become unstable when oper-
ated in close proximity to metal. If this is
a problem, move the radio to the space
between the loops and install a separate
ground connection to the radio as previously
described.

Once tuning is complete, turn the antenna
50 that the desired signal lies in the direc-
tion of maximum response. Alternatively,
the antenna can be rotated so that the null
direction coincides with that of an undesired
signal. Useful sky-wave signat discrimina-
tion can usually be obtained when the
angular separation between stations is as
small as 45°¢,

As a result of the resonant-loop, wide-
metal-strip design, the sensitivity of the
setups shown in the title photo and Fig 1
is surprisingly high—in fact, it is compar-
able to that of the receivers’ built-in whip
antennas. To prevent overloading in areas
where very high field strengths are
encountered, it may even be necessary to
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couple the radio’s antenna connection to the
loop via a small (10-pF) capacitor in series
with the wiper of R2.

Indoor and Qutdoor CTL. Operation

Best resuits are obtained when the
antenna is operated outdoors, in a location
that is reasonably clear of reflecting objects.
Familiarize yourself with the CTL tuning
procedure outdoors; it is not necessary to
go more than a few feet outside a building.
A “‘reasonably clear’” area can be a parking
lot—proximity to automobiles has surpris-
ingly little effect at HF, because cars are
usually small compared with the wave-
length, and are insulated from the ground
by their tires,

CTL height above ground is not impor-
tant, Best interference rejection is often
obtained when the antenna is physically
close to the ground. (Indoors, this means
close to the floor of a room, especially when
the building is made of reinforced concrete.)
Indoors, the best place to operate a CTL is
close to outside walls and, above all, to
windows. If there are several windows side
by side, the best place for reception is in the
middle of the window area.

Although CTL performance—as
measured by directional discrimination—
suffers when the antenna is used indoors,
the degradation is not as serious as you
might expect. In general, some degree of

directional discrimination is possible
wherever a signal of usable strength can be
found indoors using a receiver with a built-
in antenna.

When a CTL is operated indoors, the
following performance changes usually
occur, in addition to a reduction in average
signal level:

¢ The indicated direction of arrival may
be more related to the direction to the
nearest window than the direction to the
station.

® Once a null has been obtained on a
particular signal, it will tend to drift more
rapidly than when outdoors—that is, the
amount of rejection decreases appreciably
over 4 minute or itwo. This is caused by
reflections from local conductors. The origi-
nal rejection level can be restored, but a
slight change in azimuth and/or tuning
setting is usually required.

* More than one null {often two) in
the otherwise unidirectional pattern may
be observed.

Move the CTL around and find the spot
where these effects are least noticeable.
Many reflections encountered indoors have
a surprisingly short range, A location change
over a distance of a few feet often makes
a signiticant difference.

Band Changing
The R loop can be tuned over about a
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Fig 6—Two methods of connecting a coaxial feed line to a CTL antenna. At A, the feed
line is wound over a wooden dowel in solenoidal form. At B, a shlelded link is used to
couple snergy from the loops into the feed line. No direct connection to the CTL is

required for this feed method.



three-to-one frequency range (such as 7 to
21 MHz), without band switching, because
its tuning capacitor is quite large. For
operation at lower trequencies, switch-
selected additional turns made of insulated
hookup wire can be added to the R loop.
These can be wound right over the metal
strip, if desired,

Using the CTL with a Separate Receiver

I you want to use the CTL with a
separate receiver (instead of a small portable
receiver like that shown in the title photo),
there are a few approaches to use in
attaching a coaxial feed line. One approach
is to connect a coaxial cable across the high-
current part of the R loop, as shown in
Fig 6A. A convenient means for reducing
RF current flow on the outer conductor of
the coax is to use a small-diameter coax and
to wind a portion of it in the form of a
solenoidal RF choke, also shown in Fig 6.
A coupling loop like the one shown in

Fig 6B is another good way to attach a
coaxial feed line.!

Summary

Although the 2amount of energy received
by a coplanar-twin-loop antenna is consider-
ably iess than that of a good Yagi antenna
on a tall support, the CTL performs
adequately for most amateur HF inter-
ference rejection and DF work. If desired,
a CTL can be operated by remote control
on a rooftop or tower much more easily
than a Yagi can be brought indoors!
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New Products

PACKET RADIO PLUG-IN TNC AND
HF MODEM FOR IBM PCs

[ Digital Radio Systems, Inc (DRSI) has
introduced the PC*Packet system for the
iBM® PC/XT/AT and compatible com-
puters. PC*Packet consists of a half-
length, plug-in PC board that provides the
capabilitiés of two conventional TNCs. The
PC*Packet board has two ports, One port
has a 1200-bps CMOS crystal-controlled
AFSK modem that connects directly to a
VHF FM transceiver; the second port is
configured for use with an external modem
that uses RS-232-C or TTL signal levels.
When used with the DRSI HF*Modem, the
PC*Packet system provides two-port

(HF/VHF) operation, featuring the ability
to connect to stations on both ports—
simultaneously. A version of PC*Packet
with two built-in VHF 1200-bps modems
is also available.

The software included with the
PC*Packet system features a split-screen,
menu-driven terminal program, ‘TSR back-
ground AX.25 device driver, a stand-alone
TNC emulator and a calibration utility
program. The terminal program offers
pop-up windows, on-line help information,
a scrollable buffer to review received text,
ASCIl and YAPP binary file transfer,
printer support and more. For the more
technically inclined, the PC*Packet system
includes the developer’s software documen-
tation for the low-level TSR driver, and

information on how to write an original
software application for the system. Prices
for the components of the PC*Packet
system are: PC*Packet system (including
PC board, terminal program, AX.25
protocol support software, RS-232-C serial
port and 1200-bps modem), $139.95;
HF*Modem with LED bar-graph tuning
indicator and selectable 200, 400 or
L000-Hz shift, $79.95; TNC-232 (RS-232-C
adapter for TNC-2 and clones), $24.95,
Cable sets for the PC*Packet system are
also available. A package of two cables (a
5-foot shiglded RS-232-C cable and a cable
for connecting the PC*Packet board to the
HF*Modem) is $12.95, and a cable for con-
necting the PC*Packet board to a VHF EM
transceiver is $12.95. The PC*Packet
system {5 available from DRSI, 2065 Range
Rd, Clearwater, FL 34625, tel 813-461-0204
or 800-999-0204.— Rus Healy, NJ2L
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Product Review

Conducted By Mark Wilson, AA2Z
Senior Assistant Technical Editor

ICOM 1C-761 160- to 10-Meter Transceiver

Reviewed by Tom Miller, NKIFP

With the introduction of the 1C-761,
1COM has once again proven their ability
to complement operator convenience with
superior performance. The [C-761'¢
standard features include a newly designed
internal antenna tuner, memories and
scanning, general coverage receiver,
internal power supply, internal iambic
keyer, 500-Hz CW filters and much more.

The first thing that most people notice
about the 1C-761 is that it’s in a big box.
Lnlike most of the previous LCOM models,
the *761 has large controls and switches that
are easy to find and grab ahold of. With
the internal power supply and antenna, the
radio weighs in at a hefty 38.6 pounds.
Don’t worry about trying to find a place
for this transcetver in your car, though—
there is no provision for connecting it to
an external 13.8-V dc supply.

Frequency Control

A large, white, fluorescent frequency
display dominates the top center of the
front panel. There should be no complaints
about the legibility of this display—it’s
large and easy to read. Some users comn-
mented that they think the display is too
bright even in a bright room. There is no
dimmer switch—the *761%s operating and
service manuals contain no evidence of
one—and operating the *761 in a darkened
room is actually hard on the eyes. Here’s
a plus for display-accuracy fanatics,
though: The IC-761 has a front-pane!
display-calibration contro}!

The [C-761’s frequency display resolves
frequencies only to the nearest 100 Hz
{U0.1 kH=z) even though the '761’'s
synthesizer tunes in 10-Hz steps at the
*761's slowest tuning speed. (There are
enough digits on the fluorescent tube’s {re-
quency field to display frequencies to
0.01-kHz digits, and you can light &/ the
digits in the field from the rig’s keypad
[more on this later], but the receiver’s
central processing unit ignores the extra
information.) How about including 10-Hz
display resolution, 1COM?

An optional voice synthesizer provides
audible confirmation of operating fre-
guency. The frequency display indicates the
carrier frequency in AM, FM, SSB and CW
modes (CW signals must be tuned to the
proper pitch for display accuracy); the
mark frequency is indicated in the RTTY
mode. However, the '761's control
program doesn’t keep the rig tuned to the
same carrier frequency when jumping
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Fig 1—Carrier frequency versus made
selection for the ICOM IC-761 (from the
iC-761 service manual).

between modes. Fig 1, from the 1C-761
service manual, describes this characteris-
tic better than words. Yes, jumping to CW
or RTTY from LSB, AM or FM changes
the 1C-761%s frequency display by — 600
Hz; jumping to USB from LSB, AM or FM
changes the display by —3 kHz.
Receiver or transmitier offset tuning (up
to £9.9 kHz) is displayed to the right of
the operating fregquency. Operating mode
(USB, LSB, CW, RTTY, AM or FM) is displayed
above the frequency readout. indicators for
SPLIT operation and VFO A or VFO B selec-
tion are located below the frequency
readout. Other indicators: scan lights
when a scan function is selected; MEMO
lights when a memory mode is selected;
NARROW lights when the narrow CW or
RTTY filter is seiected; GENE lights when
the general-coverage mode is selected.
The IC-761 has two *““VFQOs! and iy
capable of split operation. The radio tunes
in 10-Hz steps at its slowest speed. Tuning
speed is a comfortable 5 kHz per revolu-
tion when the knob is turned slowly and
25 kHz per revolution when it is turned

10, Newkirk, “View: DigiVFO," Tachnical Gor-
respondence, QST, Sep 1987, p 43.

rapidly. A third speed, 500 kHz per
revolution, is available when T$ (tuning
speed) is pressed. A LoCK switch inhibits
the main tuning dial (only) to prevent an
accidental QSY. The large inain tuning
knob is weighted and has 4 silky smmooth
feel. The manual shows how to adjust the
brake pressure on the tuning knob shaft to
suit individual preferences.

You aren’t limited to using the main
tuning knob to change frequencies. A
numeric kevpad located just to the right of
the main tuning knob may be used for
direct frequency entry. For example, if
vou want to QSY to 28.885 MHz, press
2888 50ENTer. The keypad has the same
resolution as the frequency display: It
allows direct entry of frequencies only to
the nearest 100 Hz even though the tuning
knob can tune in 10-Hz steps—another
candidate for a fix. Leading zeroes must
be included during entry of frequencies
below 1 MHz; there is no decimal-point
key. A nice feature is that you don't have
to enter trailing zeroes if you want to move
to an even multiple of 1 MHz. For example,
press | 4 ENT to move to 14.0 MHz.

To change bands, you can enter the new
frequency on the keypad, vr you can use
the up and pOwWN switches located below
the keypad. When the *761 is in the general
coverage mode, these switches move the
frequency up and down in i-MHz steps. In
the ham band mode, they move the
operating frequency to the next higher or
lower amateur band (including i0, 18 and
24 MHz).

Use of the up/DOWN switches proved
frustrating. In the general-coverage mode,
pressing these switches moves you up or
down exactly 1 MHz {for example, 7.885
to 6.885 to 5.885 and so on). In the ham



Table 1
ICOM 1C-761 160-10 Meter Transceiver, Serial no. 01440

Manufacturer's Claimed Specifications

Frequency coverage: Recaiver, 100 kHz to 30.0 MHz; transmitter, 1.8 to 2.0,
34510 4.1, 6,95 to 7.5, 9.95 to 10.5, 13.95 10 14.5, 17.95 to 18.5,
20.95 to 21.5, 24.45 to 25.1, 27.95 to 30.0 MHz.

Maodes of operation: USB, LSB, CW, FM, AM, RTTY.
Frequency display: 7-digit white fluorescent.
Frequency rasolution: Not specified.

Power requirement: 100 to 120 V ac, 650 VA max on transmit,
80 VA max on receive.

Transmitter

Transmitter output power: Max 100 W PEP on SSB, 100 W on RTTY,
CW and FM, 40 W on AM.

Spurious signal and harmonic suppression: Greater than 80 dB below peak power
output.

Third-order interrnodulation distortion products: Not specified.

CW keying waveform: Not specified.

Transmit-receive turnaround time {PTT release to 90% audio output with an 59
sighaly: Not specified.

Receiver

Receiver sensitivity (preamp on):
S5B, CW and RTTY: (bandwidth not specified)
<0.5 gV for 10 dB S/N from 0.1-0.5 MHz; < 10 dB S/N from 0.5-1.6 MHz;
<015 gV for 10 ¢B S/N from 1.6-30 MHz.

AM: (6.0 kHz bandwidth) <3 xV for 10 dB S/N from 0.1-0.5 MHz:
<8 gV for 10 dB S/N from 0.5-1.6 MHz; <1 pV for 10 dB S/N from 1.8-30 MHz.

FM: <0.3 pV for 12 dB SINAD from 28-30 MHz.
Receiver dynamic range: 100 dB (preamp on), 105 dB {(preamp off).

S-meter sensitivity (uV for 59 reading); Not specified,

Squelch sensitivity: <0.3 pV.
Receiver audio output: >2.6 W at 10% distortion with 8 ohm load.

Color: Black.
Size (height, width, depth): 5.9 x 168.7 x 15.4 inches.
Weight: 38.6 Ibs.

Measured in the ARRL Lab
As specified.

As spetified.

100 Hz.

Transrmitter Dynamic Testing

Typically 125 W PEP on SSB, 115 W on CW,
RTTY and FM, and 63 W carrier on AM. Power
output varied slightly from band to band. Minimum
SSB/ICW/RTTY output power: 7.6 W.

See Fig 2.

See Fig 3.
See Fig 4.
20 ms.

Receiver Dynamic Testing

Minimum discernible signal (noise floorj with 500-Hz
filter:

Preamp on
1.0 MHz: -125 dBm
3.5 MHz: - 140 dBm 3.5 MHz: -135 dBm
14 MHz: -138 dBm 14 MHz: -132 dBm
6.0 kHz bandwidth, test signal signal 30% modulated
with a 1 kHz tone, preamp on:
1.0 MHz: 0.9 a2V
3.5 MHz: 0.48 pVv
14 MHz: 0.55 pV
Preamp an: 0,25 xV for 12 dB fram SINAD at 29 MHz

Blocking dynamic ranget:

Preamp off
1.0 MHz: - 125 dBm

Preamp off Preamp on
3.5 MHz 126 dB 3.5 MHz: 120 dB
14 MHz: 131 dB 14 MHz: 122 dB

Two-tone, third-order intermodulation distortion
dynamic ranget:

Preamp off Praamp on

3.5 MHz: 100 dB 3.5 MHz: 95 dB

14 MHz: 102 dB 14 MHz: 96 dB
Third-order input intercept:

Praamp off Preamp on

3.5 MHz: 15 dBm 3.5 MHz: 2.5 dBm

14 MHz: 21 dBm 14 MHz: 5 dBm

Preamp on Praamp off

58 at 1 MHz 58 at 1 MHz

10 at 1.9 MHz 26 at 1.9 MHz

10.5 at 14 MHz 27 at 14 MHz

8.5 at 28 MHz 29.5 at 28 MHz

Min, 0.7 4V; max, 0.5 pV.

2.76 W at 10% total harmonic distortion (THD) with
an 8 ohm load.

tBlocking dynamic range and third-order IMD dynamic range measurements were made at the ARRL Lab standard signal spating of 20 kHz.

band mode, however, you end up on each
band’s *‘initialization frequency.” The
initialization frequency is about 50 kHz up
from the bottom band edge. For example,
if you're operating SSB on 21.255 MHz
and press the DOWN switch, vou’ll move to

about 14.050 MHz. This characteristic is
annoying, especially if you do a lot of band
changing (in a contest, Tor example).
Fortunately, there’s another way to
change bands. The IC-761°s 32 memories
store operating mode and filter selection,

as well as frequency, and all 32 memories
are funable. Once you get used to the
memory system, it’s like having 32 other
“YFOs” in addition to YFO A and
VFO B. During a CW contest, | found it
convenient to program the first six
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memories for the low end of each band, 160
10 10 meters, and use the memory selection
rotary switch at the lower right corner of
the front panel as my band switch.

The *761 can scan all 32 of its memory
channels. Iif vou like, you can scan only
those channels with the same operating
mode as the main VFO, or you can scan
between the frequencies stored in channels
one and two. A switch accessible through
the bottom panel determines whether
opening the squelch gate will suspend or
terminate scanning.

The *761 is capable of remote control by
means of a serial port located on the back
panet. [COM uses a LAN-type system
called Communication Interface-V (CI-V).
According to 1COM literature, remotely
controllable functions include frequency,
mode, VFO selection and memory opera-
tion. There isn’t any specific information
on remotely controlling the '761 in the
instruction manual or the service manual.

(Good news: The operating program for
the 1C-761s microprocessor is contained in
ROM., not in RAM. This means that when
the transceiver’s memory-backup lithium
cell is exhausted, the transceiver stilf works.
In ICOM’s words, **The transceiver trans-
mits and receives normally if the backup
battery is exhausted but the transceiver can-
not memorize frequencies.”

Receiver

Signals can enter the receiver chain either
from the S0-239 ANTenna connector or
through the RECEIVE ANT iN phono jack,
allowing use of separate receiving and
transmitting antennas. Signals then pass to
a 20-dB attenuator, a preamp or directly
to the first mixer (a doubly balanced pair
of 25K125 JFETs operating at 13.8 V). The
corresponding front-panel switch positions
are labeled PRE, ATT OFF and 204B. The pre-
amplifier works—the ARRL lab measured
a change in the minimum discernible signal
{MDS) of 5§ to 7 dB with the preamp on.
{t would be nice to have a choice of attenu-
ation, though. There are times, especially
on 160, 80 and 40 meters, when 10 dB or
30 dB are more appropriate choices.

The IC-761 employs a quadruple con-
version scheme for 8SB, CW, RTTY and
AM, and triple conversion for FM. Inter-
mediate frequencies are 70.4 MHz,
9.0 MHz, and 455 kHz for FM, with a
fourth IF of 9.0 MHz employed in afl other
modes, (The return to 9 MHz allows the
inclusion of passband [variable bandwidth]
tuning, IF shift and other features.)

The "761 certainly doesn’t lack when it
comes to filiers. Different combinations of
filters can be selected by pressing the
FILTER switch, located just above the IF
shift and notch filter controls. As the radio
comes from the factory, this switch
provides bandwidths of 6.0 or 2.6 kHz for
AM; 2.6 or 2.4 kHz for S8B; and 2.4 kHz
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or 500 Hz for CW and RTTY operation.
FM operation is limited to a single band-
width of 15 kHz, This range of selectivity
is accomplished by choosing one of four
filters in the second IF (9 MHz), and one
of six in the third IF (455 kHz). The stock
1C-761 is equipped with 2.4-kHz and
500-Hz crystal filters in the second IF and
third IF. Optional filters for the second IF
and third IF provide 250 Hz bandwidth for
CW and RTTY. These filters were not
installed in the review unit. There is also
an optional 6-kHz second-IF filter for AM
operation.

Some other receiver features worth
mentioning include the QRM fighting team
of passband tuning (PET), 1F SHIFT and the
{audio) woTcH filter. p8T and IF SHIFT
work in the CW, 5SB and RTTY modes.
A single control is used for both PBT and
IF SHIFT, and both functions cannot be
used at the same time. PBT and IF SHIFT
function differently, and both are useful.
PBT narrows the passband from either the
high side or the low side, while 1F SHIFT
moves the center frequency of the passband
without changing the passband width. [
found combining the use of the notch filter
and PBT to be just about fail-safe when it
came to adjacent channel interference.

Three controls are used for the noise
blanker. The NB switch activates a noise
blanker that is fairly effective against
ignition noise and power-line noise.
Although this blanker didn’t work on alil
noise I encountered, it did work most of
the time. NB 1L.EVEL varies the threshold of
the blanker. The third conirol, NB WIDE, is
used for noise with long-duration pulses,
such as the Soviet **“Woodpecker” over-the-
horizon radar. Again, this blanker was
effective much of the time, but not all of
the time. Receiver dynamic range is notice-
ably degraded when the noise blankers are
in operation—an effect common to most
receivers.

The AGC in the *761 is a joy to use. For
casual S8B work with strong signals, the
SLOW time constant position (fast attack,
slow refease) is the right choice. AGC
action is stmooth, and signals are easy to
listen to. For CW and for 3SB contesting
and DXing, though, ¥AST AGC is the better
choice. FasT AGC doesn’t thump at all.
Also, the AGC has depth—strong signals
sound louder than weaker ones, making it
easier to dig out weak signals sharing the
passband with strouger ones,

The "761's clean receiver audio is com-
promised just a bit by a hissy audio power
chip. Adjiusting the rig’s TONE control
doesn’t touch this hiss—a pity because the
*761°s quiet IF strip can't be fully enjoyed
in the presence of such noise.

Transmitter

With harmonic suppression approaching
60 dB on all bands, the IC-761 is definite-

Fig 2---Worst-case spectral dispiay of the
ICOM IC-781. Horizontal divisions are each
2 MHz: vertical divisions are each 10 dB.
Qutput power is approximately 110 W at
1.85 MHz. All harmonics and spurious
emissions are at least 56 dB below peak
fundamental output. The IG-761 complies
with current FCC specifications for spactral
purity.

Fig 3—Spectral display of the I[COM [C-7B1
during two-tone intermodulation distortion
(IMD) testing. Third-order products are
approximately 37 dB below PEP output,
and fifth-order products are approximately
45 dB down. Vertical divisions are each

10 dB; horizontal divisions ara each 2 kHz.
The transceiver was being operated at

100 W PEP output on 14 MHz.

ly one of the cleanest new rigs available (see
Fig 2). This can be atiributed to proper
filtering and five relatively low-gain stages
in the transmit amplifier chain. Of course,
there is no need to tune up the *761—just
set drive level and audio gain (if applicable)
and you’re ready to go. Fig 3 shows the
transmit audio during two-tone testing.

Antenna Tuner

If you're like me, with narrow band-
width antennas, you'll appreciate the 160
through 10 meter built-in antenna tuner.
ICOM claims a matching range of 16.7 to
150 ohms, and a maximum tuning time of
three seconds. The internal tuner uses a
tapped coil and two motor-driven variable
capacitors, forming a T match,

To achieve the fast tuning specification,
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Fig 4—CW keying waveform for the ICOM
IC-761. The photo at A Is with the IC-781 in
the semi-break-in mode. The photo at B is
with the IC-761 in the full-break-in (QSK)
mode. In each photograph, the lower trace
is the RF envelope: the upper trace is the
actual key closure. Each horizontal division
is 5 ms.

ICOM uses a clever scheme (o preset the
capacitors for each band. When initializing
these presets, you transmit at low power
and let the 1C-761 find the right match on
its own. Once a match is found, you open
a cover on the top panel of the transceiver,
flip the PRESET/AUTO switch to PRESET and
adjust a pair of potentiometers (there is one
pair per band) until four LEDs go out.
Repeat the process for each band. From
then on, when a band change is made, the
tuning capacitors move to the preset posi-
tions and fine tune from there. The result
is an automatic antenna tuner that works

quickly and is almost transparent to the .

operator.

As with any automatic antenna tuner,
there are times when it is not capable of
finding a match. This is not a dead end in
the case of the '761, as the preset
potentiometers can be used to manually
tune the T match capacitors. This proce-
dure worked for me when | tried to match
a 40-meter dipole on 160 meters! (No, [
don’t rormatly use my 40-meter dipole
on 160.)

CW Qperation

Another nice feature of this rig is the
built-in jambic keyer. (Of course, you can

still use the external key or keyer of vour
choice.) The keyer is enabled by pressing
ELEC KEY located to the right of the noise
blanker conirols. A speed control is pro-
vided just above the enable switch, and a
weight control is located inside the rig.
Whether or not the internal keyer is used,
key(er) connection is made via a Y4-inch
stereo jack on the rear panel.

CW offset is set at 700 Hz. Some
operators prefer a lower offset, and inter-
nal adjustment—to about 550 Hz—is
possible.

Both full-break-in (QSK) and semi-
break-in operation are available. The QSK
mode sounds a bit thumpy because of side-
tone transients, but receiver blanking is
perfect. Unfortunately, the transmitted
CW sounds choppy in QSK, especially at
speeds of about 20 WPM and higher (see
Fig 4). This occurs because of a delay
between the time that the key line is closed
and the transmitter RF output is generated.
It is possible to compensate for this
problem by adjusting keyer weighting.

Phone and RTTY Qperation

For phone ops, the KC-761 has a good
sounding speech compressor {(according to
numerous reports) and a transmit audio
monitor, which | think e/ rigs should have.
At the beginning of the review, [ used
ICOM’s SM-10 desk microphone. Many
reports indicated that although the audio
*‘wasn’t objectionable,”” it sounded kind of
“*blah.”” (Several people who used the
*761/SM-10 combination reported similar
on-air comments, so the problem probably
wasn’t my voice.) Adjustment of the micro-
phone’s equalizer and compressor controls
didn’t improve the audio—in fact, many
settings made the transmit audio sound
awful. Note that the SM-1{}'s built-in com-
pressor has only LOw, MED and HIGH
positions—but no OFF position! Later in
the review period, 1 switched to a Heil
HM-5 microphone. The Heil worked very
well with the 1C-761, and [ received a
number of excellent audio reports,

RTTY operation is also a snap, with
capabilities for AFSK and true FSK in-
cluded, For AFSK, all connections can be
made through the microphone plug on the
front panel or through the &-pin Accw)
jack on the rear panel. For FSK operation,
a key line is provided (called r¥vK) in the
Acoql jack. Switches inside the rig select
850 or 170 Hz shift and reverse mark/space
relationship.

Synthesizer

ICOM has a relatively quiet synthesizer,
as shown in the ARRL Lab phase-noise
photos in Fig 5. In use, this translates to
an absence of pops, clicks and birdies in
the receiver. During contest periods, even
on bands filled with sirong signals, I did
not notice any phase-noise problems.

The IC-761 is not without synthesizer-

(B)

Fig 5—8pectral display of the ICOM 1C-761
transmitter output during phase-noise
testing. Power output is 100 W at 3.5 MHz
(A} and 14 MHz (B). Each vertical division
is 10 ¢B; each horizontal division Is 2 kHz.
The scale on the spectrum analyzer on
which these photos were taken is
calibrated so that the log reference level
(the top horizontal kine on the scale in the
photos) represents - 60 dBefHz and the
baseline is — 140 dBe/Hz. Phase-noise
levels between —60 and - 140 dBo/Hz
may be read directly from the photographs.
The carrier, which would be at the Ieft
edge of the photographs, is not shown.
These photographs show phase noise at
frequencies 2 to 20 kHz offset from the
carrier,

related problems, though. Synthesizer
phase noise is relatively low partly because
the acquisition time is relatively long. That
is, when you change frequency, it takes a
relatively long time for the synthesizer to
lock. We're only talking milliseconds here,
and the longer acquisition time is not
apparent to the operator and causes no
probiems except during QSK CW operation
when the transmitter and receiver fre-
quencies are offsei more than 300 to
500 Hz. During split-frequency QSK
operation, the synthesizer lockup time is
longer than the transceiver TR switching
time. The transmitter puts out RF before
the synthesizer locks. The result: The trans-
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Fig 6—Thase spectral photographs taken
in the ARRL Lab show CW keying -
sidebands when the |C-761 is used for
full-break-in (QSK) CW operation. See text
for further discussion. Vertical divisions are
each 10 dB; horizontal divisions are 1 kHz.
Bandwidth is 300 Hz, In all cases, the
transceiver is in the CW position and is
being keyed with a series of pulses 30 ms
on, 30 ms off. The photo at A shows the
transmitter output of the unmodified IC-761
operating full-break-in (QSK). The receiver
is using VFO A and the transmitier is using

VFO B; both VFOs are set to 14.0495 MHz.

Everything looks normal. The photo at

B shows what happens to the unmodified
IC-761 during QSK operation when the
transmit and recesive frequencies are off-
set by as little as 500 Hz, In this photo,
the transmitter is using VFO B, set for
14.0495 MHz; the receiver is using VFO B,
sef for 14.0490 MHz. Note that the signal
is broader and that thers are a number of
discrete spuricus signals near the carrier.
The on-air signal sounds broad and has a
noticeable chirp. The photo at C shows the
results of ICOM's suggested modifications.
Here, the IC-761 is operating full-break-in
with the transmit and receive frequencies
offset by 20 kHz. The signal appears
normal, and the on-air sound is fine.
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mitted signal sounds chirpy, and the trans-
mitter puts out spurious signals. See Fig 6
for ARRL Lab spectral photos of this
effect.

Let me emphasize that there is no
problem with the unmodified [C.76i
during CW semi-break-in operation or
voice operation at any frequency split, or
during QSK operation when the transmitter
and receiver are on the same frequency.
This problem only occurs during CW QSK
operation at frequency splits greater than
about 300 to 500 Hz.

Tom Moore, KFTGH, and Russell
Dudley, KW50, of ICOM acknowledged
the problem and provided us with four
modifications for the [C-761. These
modifications are described in ICOM
service bulleting 24287-002, 24287-003,
24387-001 and 7088-001. Two of the
modifications (24287-005 and 24387-001)
had already been incorporated in our
1C-761 <during production; the other two
were performed by ARRL Lab Engineer
Ed Hare, KAICV. The remaining two
modifications involve changing resistors on
the main board and the PLL board, and
readjusting a potentiometer.

Did the modifications work? Yes—to a
degree. The modifications improve the
situation dramatically at frequency splits up
to 30 kHz or so. Lip to about 30 kHz, the
chirp and spurious signals are gone, and the
radio is perfectly usable. At wider fre-
quency splits, the synthesizer still has
problems locking before transmitter RF
output, and a very rapid chirp is noticeable
on. the signal, as are clicks several kilohertz
either side of the main signal. Although the
modifications don’t solve the problem
perfectly, they are a tremendous improve-
ment and make the *761 usable for most
split-frequency QSK operation.

If yvou have an iC-761 and want to
attempt the modifications yourself, you’ll
need a copy of the 1C-761 service manual,
a <dual-trace oscilloscope and some
experience working on electronics equip-
ment. According to [COM’s customer
service people, they will modify—free of
charge (except to-ICOM shipping costs)—
any [C-761 with split-frequency QSK CW
problems. This appiies to all units—even
those outside the normal warranty period.
If vou have questions about modifying
your 761, contact [COM’s customer
service department.

ICOM deserves recognition for being
very responsive to fizing a major flaw in
an otherwise fine radio. It’s also reassuring
that they stand behind their gear after the
sale and update older transceivers at no
charge.

Operation

Hooking up the 1C-761 was easy. lt's
worth reading the manunal first, however,
The CW key jack is a two-circuit unit to
allow the dot, dash and common connec-

tions required for the IC-761°s internal
keyer, and probably 1sn't compatible with
whatever vou’re using with other radios.
The wiring instructions tor this jack are
clear, however, and ICOM even includes
4 suitable plug. Assuming you've plugged
vour paddle into the rear panel KEY jack,
the *761's electronic keyer circuitry makes
a straight key unnecessary for key-down
tests: When the kever is not selected (ELEC-
EEY button out), the paddle dot lever func-
tions as a straight key.

[f you plan to use a linear amplifier with
the *761, you'll appreciate the fact that the
amplifier key line terminates in a phono
jack instead of being buried in a multi-pin
connector. What you may not appreciate,
however, is this warning in the instruction
manual; “D0O NOT aftempt to switch
greater than 50V DC, 0.5A." If you use an
amplifier with a higher relay keyving voltage
{a Heath SB-220/221 or Alpha 77, for
example), plan to add a relay or transistor
switch between the IC-76] and your
amplifier.

I must say 1 was intimidated at first by
the apparent complexity of the *761°s front
panel. After spending some time reading
the instruction manual with the rig in front
of me, though, operating technigues
quickly fell into place. Control feel and
placement complement the rig’s superior
design, resulting in a quality piece of equip-
ment. Sioce | find myself operating at a
number of locations, having the built-in
kever and antenna tuner saved trunk space
and reduced setup complexity.

The 1C-761 received a thorough workout
in several phone and CW contests. it per-
formed very well under extreme conditions,
and its superior receiver performance was
noticeable. Even on 40-meter CW, it was
usually possible to find a spot to call CQ—
sandwiched in between a couple of strong
stations!

The IC-761 includes an excellent general-
coverage LF/MF/HF receiver. Its AGC
works as well for reception of full-carrier
AM stations as it does for CW, 58B and
RTTY. Short-wave [listening enthusiasts
may find that the IC-761 exhibits a few
rough edges, however. The transceiver’s
trait of not staying tuned to one carrier fre-
quency during all possible mode changes
is particularly annoying during reception of
full-carrier AM signals as SSB—a tech-
nique in which sideband switching is
routine for listeners intent on dodging
interference. The transceiver’s stock “AM
wide™ selectivity—6 kHz at ~6 JB and
18 kHz at — 50 dB—is a bit too wide for
comfortable reception in crowded short-
wave broadcast bands. {Addition of the
optional 9-MHz AM filter [6 kHz at
-6 dB and 138 kHz at — 6( dB] may tighten
up somewhat, although 4 kHz at -6 dB
would be a better choice for both filters.)
This isn't much of a problem, though,
because the "761 does a superiative job



receiving full-carrier AM signals as SSB
signals, carrier tuned as close to zero beat
as possible with the rig's 10-Hz tuning
steps. (Note: In some spots throughout the
world, 1C-761 users may experience ¢weer
interference in the medium-wave broad-
casting band. You’ve bheard of birdies, of
course; fweet is the decades-old term for
interference caused by harmonics of a
receiver IF beating with incoming signals.
Sound impossible? 1t's not: Tweet inter-
ference oceurs in the IC-761 when the rig
is tuned to Connecticut local broadcast
station WRCQ, 910 kHz—twice the *761°s
second [F (4355 kHz). Luckily, the tweet is
close enough to zero beat to be inaudible
with 'RCQ tuned on the nose—but its
presence prohibits 1C-761 owners wanting
to listen to their 910-kHz focals from off-
setting the "761°s tuning for better recovery
of high modulating frequencies.)

I really enjoyed using the [C-761 and
found it an excellent transceiver, except for
the problems with split-frequency QSK
operation. It is easy to use, it looks great,
and the controls feel good. ICOM has done
an outstanding job with both the operating
and service manuals. Both are easy to read
and informative.

1 would like to thank Bill Myers, K1GQ,

New Products

MN ANTENNA ANALYSIS SOFT-
WARE FOR THE IBM PC

['] Brian Beezley, K6STI, has dramatical-
ly enhanced the MiniNEC antenna analysis
program developed by NOSC., MN (for
iBM® PC and compatible computers)
allows modeling of almost any antenna
made of wire or tubing, at any frequency.
Antennas can be modeled over real or
perfect ground, or in free space. MN gives
forward gain, front-to-back ratio,
maximum sidelobe levels, beamwidih,
vertical radiation angle, input impedance,
SWR, element currents, far-tield radiation
patterns and near-field intensity. MN also
allows performance comparisons between
antenna designs.

MN is menu driven, and has extensive,
casy-to-read documentation. Basic system
requirements include an {BM PC or com-
patible with a single floppy disk drive, at
least 300 kbytes of free memory (450 kbytes
if the plotting routine is to be used during

Dave Newkirk, AK7M, and Mark Wilson,
AA2Z, for using the IC-761 and providing
comments that were incorporated in this
review,

Price ¢lass: 1(C-761, $2700; SM-10 desk
inicrophone, $140. Manufacturer: ICOM
Aumerica, Ing, 2380-116th Av NE, Bellevue,
WA 98004, tel 206-454-7619,

SOLICITATiON FOR PRODUCT
REVIEW EQUIPMENT BIDS

[tn order o present the most objective reviews,

.ARRL purchases equipment **off-the-shelf”’ from

Amateur Radio dealers. ARRL recsives no
remuneration for items presented in the Product
Review or New Products columns.—Ed]

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

Sealed bids must be submitted by
mail and be postmarked on or before
September 27, 1988, Bids postmarked after
the closing date will not be considered. Bids
will be opened seven days after the closing
postmark date. In the case of equal high
bids, the high bid bearing the earliest post-
mark will be declared the successtul bidder.

MN operation), a CGA, EGA or HGC
card, and a text editor or word processor
(for creating and modifying antenna files).
A math coprocessor will speed up MN cal-
culations by 15 to 20 times, but is not a
system requirement, A hard disk is not
necessary. The basic MN package includes
MN.EXE (executable program file), sample
antenna files, a demonstration plotting pro-
gram, and documentation. The complete
MN package consists of all the files in the
basic package as well as MNPLOT.EXE
{executable plotting routine for graphics
cards), the complete antenna library {over
50 antennas}, the plot library (antenna-file
plots), a guide to plot comparisons, and
additional documentation.

Antenna patterns can be plotied using
the MNPLOT program. Azimuth- and
elevation-plane far-field polar patterns can
be plotted on the standard ARRL log-
decibel grid {so that patterns generated
using MNPLOT can be compared to those
in ARRL publications), or patterns can be
plotted on a linear-decibel grid, MNPLOT
also allows plotting patterns in rectangu-
lar form. MN is provided on a single
360-kbyte floppy disk via first class mail.
Price: Basic MN Package, $25; Complete
MN Package, $75. If vou purchase the
Basic MN Package and order the Complete

Please clearly identify the item you wish
to bid on, using the manufacturer’s name,
model number, or other identification
number if specified. Each item requires a
scparate bid and envelope. Shipping
charges will be paid by the successful
bidder, FOB Newington. The successfu]
bidder will be advised by mail of the suc-
cessful bid. No other notifications will be
inade, 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.

Kenwood TS-1405 160-10 meter trans-
ceiver, s/n 8101427, with 500-Hz CW filter
and PS-430 power supply (sold as a pack-
age only; see Product Review, Jun 1988
57). Minimum bid $784.

Kenwood TM-221A 2-meter FM trans-
ceiver, s/n 9020515 (see Product Review,
Jul 1988 OS7). Minimum bid $238.
Kenwood TM-321A 220-MHz FM trans-
ceiver, s/n 8090113 (see Product Review,
Jul 1988 Q8T). Minimum bid $248.
Kenwood TM-421A 440-MHz FM trans-
ceiver, s/n 8090067 (see Product Review,
Jul 1988 OST). Minimum bid $244. g

MN Package within 30 days, you’ll receive
full credit for the purchase of the Basic MN
Package. More information and the MN
software packages are avaifable from Brian
Beezley, K65STI, 507% Taylor 5t, Vista,

- CA 92804.—Rus Healy, NJ2L

ARD HEAYY DUTY ANTENNA
ROTATOR

3 Looking for a substgntial antenna
rotator? Advanced Radio Devices has
introduced the R9100—an RS-232-C con-
trollable monster rotator capable of 10,000
inch-pounds of torque and 23,000 inch-
pounds of braking capability. The R¥100
has a 2000-pound vertical-load capability,
weighs 230 pounds, and fits inside a Rohn
45 tower. Software to use the computer-
control capability is included with the
RS100. It allows you to enter a call-sign
prefix on your computer keyboard, and
turns the rotator fo the correct beam
heading automatically. The control unit for
the R9100 has both anatog and digital dis-
plays. The ARD R9100 is sold exclusively
by EEB of Vienna, Virgina. Suggested
prige: $3975. For availability informa-
tion, contact EEB at 800-368-3270 or
703-938-3350. ARD can be contacted at
103 Carpenter Dr, Sterling, VA 22170,
tel 703-478-3100.—Rus Healv, NJ2L
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Conducted By David Newkirk, AKTM
Assistant Technical Editor

Hints and Kinks

IMPROVING RIT AND SPLIT-

Falg - 3

FREQUENCY OPERATION IN THE LSROUND . s e
HEATH HW-5400 TRANSCEIVER - e o -~

1 found W operation in the Ty
HW-5400’s *‘split-frequency’® mode <
cumbersome because of a delay between BROWN o Rzhn
key closure and RF output. A call to

Heath® confirmed that this delay is *> e |

inherent in the HW-5400 because time s i 4

required to reset the frequencies of various y

X [OF)

oscillators—in particular, the microproces-

sor clock—when changing from receive to 50 » —— CR— 51
transmit. Wanting to reduce the delay, - l ‘CI I
L LSh ;
J

wondered if the oscillator-reset time could Bad ] ' N
be shortened. (I also wanted to be able to ]
operate at splits wider than those possible 3w5
with the "5400°s £ 350-Hz RIT [receiver FUNE
incremental tuning] range; increasing the
RIT range by adding diode D70iB per a
later revision of the '5400's assembly
manual did not increase the range enough - %,
for my purposes.) *M : > .
Finally, I hit upon a solution: Use two ; iy

tnicroprocessor clock oscillators—aone for
3
i
{

W4
NDR/ WIDE

Lo
i

S [ Y

- . . i FIE
receive and the other for transmit—and o
switch between them instead of tuning the f |
*5400°s crystal-controlled clock between _

transmit and receive frequencies. The
oscillator circuit I use (Fig 1) was designed
by Lyle Audiss, K6PJE, and has given
good results. This 1.C oscillator operates
at the same nominal frequency as

t
f

i
LONTHOLLER }
BUOARD

the HW-5400"s crystal-controlled clock
(8.04 MHz) and can be switched in to serve
as the clock on receive. Because the L.C
oscillator can be tuned over a wider range

Fig 2--The Audiss wide-RIT circuit uses
the HW-5400’s vox push button to
gwitch between normal and wide RIT.
Broken connects are indicated by X.
See toxt and Fig 1.

|
MJ

A

than the crystal oscillator, the LC oscilla-
tor allows a much wider RIT swing than
that possible with the clock. (The clock
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Fig 1—This osgillator allows Gary Audiss 1o use his Heathkit® HW-5400 transceiver at splits much greater than possible with the rig's
RIT circuitry. Decimal-value capacitors are disc ceramic (16 V or greater); the 22- and 236-pF capacitors are NPO or C0G discs.
{Although Gary specifies a 236-pF capacitor at G1, you can use several standard-value capacitors in paralle! to approximate that value.)
Resistors are 14-W, carbon-composition or -film units. See text and Fig 2.

42 N5t



Q701 and its associated 8.04-MHz crystal]
is retained as the microprocessor clock on
transmit.) | use the HW-5400's vOX/4PTT
switch, SW4, to switch between normal and
wide RIT (see Fig 2); [ don’t operate VOX,
and using SW4 avoids the necessity of
adding another switch to the rig's front
panel. PTT operation of the HW-5400 is
unaffected by this modification.

The wide-RIT oscillator circuit is built
on a double-sided PC board about 1 x 114
inches in size. L1 is wound on a junkbox
slug-tuned form approximately 1/4 inch
long and 1/8 inch in diameter. The winding
consists of 17 turns of no. 28 enameled
wire; place the tap at § turns from the
ground end of the coil.

Disconnect the VOX lead (a brown wire)
from terminal 5 of SW4, tape the end of
the wire, and fold the wire out of the way.
Disconnect terminals 3 and 6 of SW4 from
ground (the wire that goes to pin 3 of
P913). Install a 22-k2, “4-W resistor in
series with the TX line to SW4, pin 3. (This
resistor drops the TX voltage [approxi-
mately 12} to the 5 V necessary for biasing
Q701.)

Mount the wide-RIT oscillator board on
a standoff at the corner of the Controller
board (directly above the 8.04-MHz
crystal). Connect the collector of Q5 (the
wide-RIT oscillator’s output transistor} to
the collector of Q701 (on the '5400°s Con-
troller board} by means of a short piece of
RG-174 coax. Connect point A of Fig 1 to
pin A on the Controller board.

Assuming that you’ve successfully built
and installed the wide-RIT oscillator board,
and you’ve completed the necessary wiring
modifications around SW4, the only step
left is the adjustment of LI1. With the
HW-5400 on and receiving, switch SW4 to
WIDE RIT and adjust L1 so that the riT

control swings the receiver tuning equally
above and below the nominal transmit fre-
quency. That'’s it! The problem [ haven’'t
solved is that of labeling SW4 to match the
lettering on the HW-5400's front panel.
Any ideas?—Gary Adudiss, NGSI, 6540
Birch Dr, Santa Rosa, CA 95404

HW-5400 SPEEDY TUNE

(] After working a major SSB/CW
contest with my Heath HW-5400 trans-
ceiver, 1 realized that | need a faster and
easier method of changing frequency than
that allowed by the stock 5400. The cir-
cuit shown in Fig 3 is my solution to this
problem. Dubbed the 8peedy Tune, it pro-
vides rapid up/down frequency slewing and
is controllable by a momentary, DPDT,
center-off toggle switch. The Speedy Tune
is easy to build and does not affect the
"5400°s manual tuning.

The Speedy Tune circuit is based on a
555 timer, Ul. The 555 is connected as an
astable multivibrator that free runs at eight
times the tuning rate (in steps per second)
desired. The multivibrator frequency is
adjustable by means of RATE control R1.
U2 delivers two pulse trains 180° out of
phase which, when divided by binary
counters U3 and U4, produce two pulse
trains 90° out of phase (in quadrature)—
just as does the optical shaft-rotation
encoder associated with the HW-5400s
tuning knob. These signals are routed to
the ¢1 and ¢2 inputs of the HW-5400’s
controtler board by means of Up/pOWN
switch S1.

My version of the Speedy Tune is built
on a small piece of perfboard and mounted
near the HW-3400’s Controller hoard.
(Power for the Speedy Tune is obtained
from P703 on the *5400°s Controller board:
Pin 1 supplies 5 V dec and pin 3 is common.)

S1 can be mounted on the *5400's front
panei—to the lower right or left of the
tuning knob—with room to spare, The
Speedy Tune circnit may also be usable
with any other optically-encoded tuning
system that accepts TTL-level inputs from
its shaft encoder.—Dexter King, AB4DP,
6438 Pertus Rd, Antioch, TN 37013

THE WHIPPY WHIP

|} The 2-meter band bustles with repeater
activity in the Denver area: Even with
I5-kHz channel spacing, almost all the
possible repeater frequencies are Filled,
Having many repeaters to choose from is
great, but two aspects of repeater use give
constant trouble: Inadequate antennas and
battery packs on hand-held rigs. [’ve found
4 way to aftack both of these problems at
once: the Whippy Whip.

A hand-held rig works surprisingly well
if used with a decent antenna; the “*rubber
duck’ commonly used with hand-held rigs
might better be called a *“‘rubber dummy
load”! The Whippy Whip is a move toward
a decent antenna. It consists of a BNC con-
nector and a length of 0.025-inch music
wire (available at hardware stores; my wire
cost 15 cents). Disassemble the BNC con-
nector so that no insulation is left in con-
tact with the center pin. Sandpaper the end
of the wire and tin it lightly. Then, solder
the end of the wire to the connecior’s
hollow center pin. Assemble the BNC and
cut the overall length of the antenna to Y%
wavelength at the center of the 2-meter
repeater band (19 to 194 inches). (Make
the wire a half inch or so longer than neces-
sary to allow the wire end to be bent into
a small loop with needle-nose pliers. Don’t
use the Whippy Whip without adding this
loop because the end of the wire is danger-
ously sharp.)
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Fig 3—Dexter King’'s Speedy Tune circuit adds up/down frequency slewing to the Heath HW-5400 transceiver. R1 allows adjustment of

the slewing rate.
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With the Whippy Whip in place, you can
make many contacts impossible with a
rubber duck. Because the Whip is a signifi-
cantly better antenna than the duck, you
may often find that you can use your hand-
held at its low-power setting and get more
(Q50s per charge out of the rig’s battery
pack. Not bad for a buck’s worth of parts!
By the way, [ find the Whippy Whip to be
every bit as convenient as a rubber duck
because it can be looped into a circle or put
into a pocket. It literally springs into action
when released!—Nate Bushnell, KDBUE,
7I7S 8 Grant, Littleton, CO 80122

STRAY CAPACITANCE AFFECTS
INDUCTANCE MEASUREMENTS

[l As | calibrated my version of the
L-Meter,! measurement errors confused
me until T realized what was happening.
Although a coil of wire exhibits inductance,
there is also distributed capacitance
between the turns of the coil. Because the
L.-Meter {an oscillator) depends on tuned-
gircuit resonance to measure inductance,
the inductance and disiributed capacitance
of the inductor under test are factors in its
inductance measurements.,

When an inductor is measured on a
reactance bridge or Doyle Strandiund’s
gadget, the inductor’s capacitive
reactance cancels part of its inductive reac-
tance. This results in an inductance reading
less than the actual inductance of the
inductance under test. Distributed
capacitance has the opposite effect in
measurements made with the oscillating
L-meter: The measured inductance of the
component under test appears to be greater
than the actual inductance of the
part.--—Herbert T. Bates, KADCAG, 1622
Fairview Ave, Manhattan, KS 66502

BLENDING CIRCUIT-BOARD FABRI-
CATION TECHNIQUES FOR SUCCESS

[ Tn his August 1987 article on homemade
cireuit boards,’ Doug DeMaw mentioned
the unsuoitability of mechanically etched
boards for use with ICs or other compo-
nents with close pin spacings. (Generally,
mechanical etching isn’t precise enough to
make traces suitable for the 0.l-inch
pin spacing standard with 1Cs.} I’ve been
petting around this limitation by making a
gridded sub-board for the IC and mounting
to the main (mechanically etched) circuit
board with the piggyback method described
in Doug’s article (see Fig 4). Jumper wires
connect the IC sub-board pads to the main
cireuit board; glue holds the 1C sub-
assembly in place.—John Evans, K3500,
Box 84, RD #1, Kingsley, PA 18826

LAlf Reinertsen, “The L-Meter,” 28T, Jan 1981,
pp 28-29.

2Doyle Strandlund, ““Amateur Measurement of
R+ X, QST, Jun 1965, pp 24-27.

2Doug DeMaw, “Homemade Circuit Boards—
Don't Fear Them!,” ST, Aug 1987, pp 14-16.
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iTCH-RESIST PENS FOR HOME-
MADE CIRCUIT BOARDS

[C] Because *ve been fabricating circuit
boards at home for some time, Doug
DeMaw’s circuit-board article* was of
more-than-usual interest to me. In
particular, P’ve been involved in
“longhand” PC-board production (a
general term for hoards produced with
resist applied by hand with a brush or
marking pen) for quite some time.” Most
ptoblems with boards made by the
longhand method are caused by uneven
ink flow from the pen. Marcus referred
to this problem in a ' article.® This
uneven-flow problem can be corrected by
opening the pen and adding a solvent that
is compatible with the ink. (Usually, the ink
vehicle is an alcohol-based solvent.)

The ink in most felt- or fiber-tip pens is
stored in a fiber cylinder enclosed in a thin
plastic sheath. Add 10 to 15 drops of
alcohol or a similar solvent (rubbing
alcohol [T0% isopropyl], lacquer solvent
[denatured ethyi alcohol] and butyl acetate
[thinner for model paints] are satisfactory)
to the cylinder end that contacts the pen tip.
{Stop adding alcohol if it appears that the
next drop will cause leakage from the
bottom of the cylinder.) Replace the ink
cylinder in the pen and allow a few minutes
for the rejuvenated ink to migrate into the
pen tip. Now, the pen should produce
opaque black lines without smearing. If the
lines appear to be almost foo fluid, that’s
ideal. {By the way, overapplication of
aleohol to the ink cylinder can cause [eak-

See note 3.

YRobert J, Grabowski, ''longhand printed-circuit
layout,” comments, fram radio, Jun 1979, p 6.

salan Marcus, “'A Printed Circuit Board Primer,”
CQ, Oct 1882, pp 44 and 47.
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Fig 4—John Evans gets around the
incompatibility of mechanically etched
boards and ICs by meounting his ICs on
gridded, single-sided sub-boards. (Here,
the main board is also gridded for clarity.)
The sub-boards are mounted to the main
board using the piggyback technique
described by Doug DeMaw, See text.

age throupgh the pen’s tip vent hole. Watch
out for this so you don’t generate profanity
when & vent drop hits the board and spoils
your work!} Using this method, I've suc-
cessfully rejuvenated /0-year-old pens!

The best resist pens Pve found for
circuit-board work are produced in
Germany and sold in art stores under the
name Staedtler Lumocolor. Medium (no.
317) and fine (no. 318) points are available,
(I recommend the no. 318 pen for most
circuit-board work.) These pens contain a
high-quality waterproof ink and can be
opened by removing the top cap {pliers may
be necessary in some cases). Most of these
pens can be used for circuit-board fabri-
cation without the soivent-addition treat-
ment just described.

For builders who do not have easy access
to an art supply store, I recommend the
0.4-mm, extra-fine-point version of
Sanford’s® Sharpie® marker. This model
has & removable top that allows easy access
to the ink cylinder. Many supermarkets
stock this pen with stationery supplies or
laundry products.

Two types of medium-point Sharpie pens
are available. That labeled PERMANENT
MARKER is uefinitely better for circuit-
board work than the no. 3000 “*highly
water-resistant” model; the permanent
marker has the further advantage of easy
“openability.” (The tip end of the perma-
nent pen is pressed info the barrel assem-
bly portion and held snug with several small
rings. If the two parts are simultaneously
bent slightly and pulled, the two pieces
separate, allowing easy removal of the fiber
ink cylinder. Once you’ve disassembled one
of these pens, shave the rings with a file or
knife to make subsequent assembly/dis-
assembly cycles easier.) The second-choice
{no. 3000} pen is cemented shut; if vou
must use one of these, [ suggest sawing off
the top end of the pen to add solvent to the
ink cylinder. Reassemble the pen with tape
if you do this.

My ham radio letter suggests use of a
commercial metal-marking lacquer
(DYKEM®) as etch resist for the portion
of the circuit-board copper intended to
remain as a ground plane. if vou have
trouble locating this product,  recommend
thin lacquer, model paint or fingernail
polish as a substitute, Be sure the resist you
use tlows easily so that it can be worked
quickly. Also, the resist should be easily
removable after etching. (1 suggest using
acetone as resist-removal solvent.)

Be sure to take proper safety precautions
when working with any of the chemicals
Pve discussed here: Don’t breathe their
fumes and keep them out of contact with
vour skin, Further on the subject of
chemicals, [ add this: As a retired chemist,
I cheerfully object to the characterization
of home etched-PC-board fabrication as
requiring ““messy chemicals.”” Chernicals
aren’t messy, but the people who use them
may be!—Robert J. Grabowski, W5TKP,
Rte I, Box 388, Ozark, AR 72949
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IMPROVING THE TNC CONNECT
ALARM
(] February 1988 QST carried a very timely
TNC-connect-alarm circuit.” My version XOVE
of the connect alarm did not trigger
reliably, so I modified the circuit as shown L bIN PLUG
in Fig 5. Now, it works every time,
—¥Frederick D, Losch, KASCCZ, RR#4,
Box 207, Wiﬂches[ef, IN 47394 CABLE 3 {ALCY .
e T
o AMP
“NO HOLES” STANDBY SWITCH Sy —Ty, 1 L
MODIFICATION FOR THE HEATH  PHoho
SR-220/221 AMPLIFIER cabLe - TCONNEGTORS
[ Most of the standby-switch modifica- coNRo i A CARLE 2
tions I’ve seen for the SB-220/221 amplifier CONTRAL] - |
require drilling holes in or modifying the ‘ . ¥
amplifier jtself. [ prefer to keep my ham -0 O
equipment in its original condition, though, - m\'w Ay
because this helps in reselling the equipment _ : i kml:!ag INUM
later.
My solution to this problem requires that l
no holes be drilled—in the amplifier, that L
is! My standby switch is mounted external b
to the amplifier in a Radio Shack®

aluminum box (no. 270-235). The switch
opens the SB-220's antenna-relay line
to place the amplifier in standby., The
pictorial/schematic at Fig 6 shows how 1
installed such a switch with my Kenwood
T8-5308 transceiver and SB-220 amplifier.
Bought at my local Radio Shack store, the
components necessaty to add the switch
cost under $7.—Christopher B. Hays,
NTBW, 3675 Estates Dr, Florissant, MO
63033

CORRECTION TO THE IC-735
POWER CONTROL HINT

[l Missouri Section Traffic Manager John

"George Kammerer and Pat MacLeod, “A TNC
Connect Alarm,” Hints and Kinks, (ST,
Fel: 1988, p 39.

Fig 6—Christopher Hays added this standby
the '220's antenna-relay conirol line outside

switch to his SB-220 amplifier by breaking
of the amplifier box. Cables 1, 2 and 3

consist of shielded wire (Radio Shack patch cords ara suitable; RG-174 coax and phono
connectors would provide better shielding). Standby switch & is & SPST push-button type
(Radio Shack no. 275-1565), but a toggle is suitable. Hints and Kinks recommends that
you keep your transceiver and amplifier turned oft when unplugging or plugging in the
connecting cables in your standby-switch installation. Otherwise, the open-circuit voltage
an the 8§B-220's relay control line (about 125 V dc) can appear on the exposed center
pins of the pheno plugs on the transceiver ends of cables 1 and 2.

Turper, ND#N, poiats out two errors in
“*Smoother Power Control with the ICOM
IC-735 Transceiver”™ (QST, June 1988,
pages 48 and 49). In step 2 of the modifi-
cation, **pin 6 of jack 3'* should read “*pin
4 of jack 3. In step 3, “'pin 1 of jack 6"

should read ** pin 6 of jack 6.”” John also
reports that the colors of the POC and
SQLL wires can aid in their identification:
The POC wire (pin 4 of jack 3) is brown
and the SQLL wire (pin 6 of jack 6) is
white, —AK7M BEF]
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Technical Correspondence

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

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

MATCHING RECEIVERS TO
TRANSMISSION LINES

i Properly matching receivers to trans-
jnission lines is much more complicated
than matching transinitters to the line, The
{atter is relatively simple—just obtain the
fargest power transfer. With receivers, the
goal is a low system noise figure, The
relative cost of measurement techniques is
a good indicator of the difficulty invelved.
Lab-quality devices for measuring power
transfer cost hundreds of dollars, and
noise-figure measurement equipment costs
run into the thousands.

Fortunately, good receivers are optimized
for 30-chm source impedances. {if they
weren’t, they wouldn’t look good in QST
product reviews!) Notice [ said sowurce
impedance, and not input impedance, Just
because a receiver is designed to work well
with 30-ohm sources. doesn’t mean it has
a 50-ohm input impedance. in fact, the
receiver input impedaiice may be far from
50 ohms, particularly if the noise figure is
pretty good and obtained with an FET
amplifier. As a result, feeding & receiver
with an antenna matched to 50-ohm coaxial
cable usually works pretty well, at least on
HF.

‘I'he mismatch iy also important if you
have a big station with stacked beams. The
mismatch could upset carefully designed
combining and phasing schemes. There are
two common solutions to the iuput-
mismatch probiem. One is to minimize the
feed-line loss by mounting the preumplifier
at the antenna. The second approach is to
use a better preamplifier design with a guod
input return loss or SWR. An example of
the second approach is the 432-MHz
preamp designed by Chip Angle, N6CA,
and described in the recent editions of the
ARRL Handboof, These designs generak-
ly use some form ot low-loss fredback.

The difference between qvise-figure
matching and power-transfer inatching
explains why using 4 recuiver to tune a
Transmatch doesn’t always work. When
vou tune the Transmatch for maximum
signal, you are often tuning for & maximuin
power transfer into a load, which often
isn't 50 ohms. T'he receiver noise figure is
probably degraded, but that usually is
difficult to tell on the MF/HF bands
hecause of atmospheric noise. In fact,
amateur receivers often have 20 or 30 dB
more sensitivity than is required on the
Iower-frequency bands.

The RF selectivity of the inpuf filters of
the receiver is another consideration. Hope-
fully, the filters were designed to operate
with a 30-ohm input termination. Like
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amplifiers, the ftilters don’t necessarily
present a 50-ohm inpat impedance, even
when adjusted for lowest loss and termi-
nited in a 3U-ohm load! Even so, receiver
input filters need to see the design input
impedance to operate properly. {lnput
filters are often ovmitted tfrom low-noise
VHF preamplitiers in order to obtain the
lowest possible noise figure.)

Receivers operating in the MF/HF
spectrum often do just fine when the
antenna svstem is properly adjusted for
transmitting purposes, assuming that the
anfenna contains a single driven element.
Antenna systems using phased arrays may
provide hetter receiver performance with a
front end designed tor low input SWR or
high inpul return [oss. Because of inevit-
able construction ervors and connector
impedance mismatches, it may not be
worthwhile to obtain return losses greater
than 30 dB (SWR below 1.07 to 1.
wedachary Lau, KH6CP, ARRL Lab
Engineer

DIRECT-CONVERSION RECEIVER
NOTES

i) Gary Breed has achieved close to the
optimum expected performance from a
direct-conversion (D-C) receiver.! His
article brought back memories of my D-CC
558 projects of several years ago,>* Gary
obviously went through laborious von-
siderations of op-amp performance,
because the op amps (NES534s) largely
determine the receiver noise figure. Three
years apd, Bruce Trump of Burr-Brown
wrote a paper which, among other things,
guaitified op amp noise figures v source
impedances for various op amps.*

The NE3534 is an outstanding op amp
for the price. It’s used in expensive profes-
sional audio-recording equipment because
of its low noise and excellent linearity,
Many people don’t know that it is avail-
able in a quad version, the NE5514, which
is preferable to the TL.084s that Gary uses
i1 the all-pass networks. Also, there is a
low-noise version of the NESS534, the
INES534A, available from Signetics, Gaty’™s
veceiver can be improved by replacing the
MES534s with NE3534As, the TLO8L with
an NE5534, and the TLOR4s with NE5514s.

G, Breed, "A New Breed of Receiver,” €ST,
Feb 1988, pp 18-23. See also Feedback, QS8T,
Apr 1988, p 47.

25ignetics Applications Note AN1981.

*R. zavrel. “ICs Simplify Design of Single-
Sideband Receivers,” EDN, Apr 3, 1986,

8. Trump, *“Maintaining Accuracy in Signal
Procassing,” Proceedings of WESCON, 1985,

The ’5534 and *5514s have lower noise
levels, better linearity and higher saturation
fevels than the T1. op amps. All of these
qualities contribute to a higher dynamic
range.

After reading Gary’s article, 1 began
rethinking D-C SSB receivers. These
receivers offer freedom from spurious
responses, simplified design and can be
configured easily to detect UUSB and LSB
sitnultaneously. There is no reason why
D-C receivers cannot be built with
performance {evels approaching—aor even
exceeding—that of superhets. A major
problem of D-C 55B receivers has been
insufficient rejection of the unwanted side-
band. Here's a technique for improving the
unwanted sideband rejection of D-C
receivers. | call it the **Doubly-Nulled D-C
SSB Receiver.”

A block diagram/schematic is shown in
Fig [. By adding another quad op amp to
(Gary's existing circuit, unwanted sideband
rejection of over 30 dB is possible. LSB and
USB are detected simuitaneously using the
traditional phasing method. For additional
sideband rejection, the undesired sideband
signal is attenuated {about 30 dB}, phase
inverted and used as a second cancellation
signal in a second summing amplifier. (As
shown in Fig 1, the second summing
amplifiers are actoaily difference
amplifiers.)

After I discussed this technique with
Gary, he tried it and got an additional
4 dB of unwanted sideband rejection. This
limited improvement is caused by the band-
pass ripple of the all-pass sections in the
receiver. The ripple is attributable largely
(o pain variations, which in turn result
primarilv from the feedback resistors in the
all-pass filter sections, Much better filter
gain linearity is possible if 0.1% integrated
resistors are used instead of the 1%
10-kilohm resistors specified. The fact that
all eight feedback resistors have a value of
10 kilohms indicates that a singie (.1%
integrated multiresistor IC could reduce the
filter parts count. Alternatively, trimmer
potentiometers could be installed to replace
some-—or all—of the feedback resistors.
Furthermore, the additional nulling stages
shown in Fig 1 ¢ould be added for out-
standing unwanted sideband rejection.

The narrower bandwidths needed for
CW allow optimization of sideband rejec-
tion across the W passband only. Con-
sequently, for W receivers, greater
unwanted sideband rejection can be
expected.

Simultaneous LSB and USB detection
allows for an interesting twist to receiver
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design. The sideband selection switch can
have three positions: LSB, USR and DSB!
A stereo audio amplifier would aflow you
to listen to LSB in one ear, and 1JSB in the
other, presenting quite an interesting effect
when tuning across the band! Then, when
you want to concentrate on one signal,
switch over to a mono SSB mode. —Robert
Jo Zavrel, Jr, W7SX, ARRL TA, 3080
Olcott St, Swire 200d, Santa Clara, CA
95034

A POSSIBLE 2N3553 SUBSTITUTE

[ The 2N3553 transistor is quite popular
as an RF amplifier for HF QRP rigs. 1 first
recall it being recommended by Doug
DeMaw (WIFB) and Wes Hayward
{W7ZOD) in Solid State Design for the
Radio Amateur.® I have since seen it speci-
fied in several circuits in ST and else-
where. This transistor is relatively
inexpensive (under $3 in single-unit
guantities), but it is available t0 most
builders only by mail order.

I’ve built several 1%-W QRP-trans-

[The specifications for the 2N3553 and 2N3053
ara compared in Table 1.—Ed]

Table 1

Comparison of the 2N3553 and
2N3053 Specifications

2N3553 2N3053 Units
Vego 4D 40 V de
Veg 40 50 Vde
le 1.0 07  Adc
Po 7 5 W
Fr- 500 100 Mtz

SW. Hayward and D. DeMaw, eds, Solfid State
Design for the Radio Amateur, 2nd edition
(Newington: ARRL, 1986),

SRF Parts, 1320 Grand Ave, San Marcos, CA
92069, tel 800-854-1927. (Shi?ping and
handling, $5; see their ads in QST.)
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Fig 1—Boh Zavrel’s suggested modification
to Gary Breed’s receiver to create a
“doubly-nulled”’ D-C SSB receiver,
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SECOND NUILING

initters based on the Universal QRP Trans-
mitter design using the 2N3053, which is
available at Radio Shack (RS 276-2030) for
less than a dollar. 1've not used the trans-
sistor on any band above 30 meters, but it
performs flawlessly there, The 2N3053
appears to be a good, cheap, readily
available alternative to the 2N3553 in HF
QRP rigs.—Gery #. Mpyers, K9CZB,
28W135 Hillview Dr, Naperville, IL 60365

DTMF DECODER NOISE SENSITIVITY

[JIf you’re having strange and
unexplainable difficulties with the proper
operation of certain DTMF (dual-tone,
multifrequency} decoders, what follows
may be of interest to you.

Many of the popular DTMF decoders
use cigital high/low frequency filters.
These decaders include the Teltone® M947,
M957, et al, and the SSI 202, 203 and 204
units, The specification sheets for these
devices indicate that the wideband noise on
the 5-V power supply line should not exceed
10 mV P-P. They’re not kidding! If von
don’t have the power-rail noise below the
{0-mV level, the decoder will often fail to
decode an input signal for no readily
explainable reason.

Achieving a wideband (from audio to
over 100 kHz) noise level of less than
10 mV requires more than casual attention.
Proper operation can normally be achieved
by using a 10-mH RF choke in series with
the 5-V power source (see Fig 2), and by

placing a 4-uF (or greater value) tantalum
capacitor directly across the Vpp and Vag
pins. It also helps to locate the DTMF
receiver away from computer address and
data buses on a PC board.

Far those of you not interested in fussing
with a part that has this kind of wideband
noise sensitivity, the Mitel MTB870 offers
about 30 dB more noise tolerance for just
a few dollars more. However, the Mitel
device is still sensitive to power-supply
noise in the audio range, so good bypassing
of the power supply bus is essential.~~Joe
Mehaffey, K¢IHP, 6950 Hunter’s Knoll,
Atlanta, GA 30328
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Fig 2--Noise on the dc supply line can
cause mysterious malfunctions of soms
popular DTMF decoder ICs. The added RF
choke and bypass capacitor help keep
power-rail noise to an acceptable level.
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COMMODORE USER'S GROUP
ADDRESS

i In “*Pictures By Packet,”’ T noted that
the address of the Commodore User's
Group of Kansas City (CUGKC) was listed
as unknown. I'm the Disk Librarian for the
CUGKC. Interested readers can contact the
CUGKC at PO Box 36492, Kansas City,
MO 64111, The Koala Pictures disk refer-
enced in the article may be obtained by mail
for §10, including shipping and handling;
specify disk “KP.”" A disk containing the
club library catalog is also available for

G, Pratt and V. Yarbrough, “Pictures By
Packet,” QST, May 1988, pp 1517,

$5.—Neit Preston, WBDDQW, 1019 Noel
Ct, Lee’s Summit, MO 64087

DX-60 SWITCH UPDATE

i1 In the September 1987 issue of QST,
Gus White provided some information on
replacing the Heath® DX-60 transmitter
FUNCTION switch.® [ was unable to
purchase the recommended Centraiab®
switch (PA 077-0018) locally. Gus sug-
gested [ contact Centralab.

Kim Motl, Customer Service Represen-
tative of MEPCO/Centralab, Inc, indi-

5. White, “DX-80B Switch Replacement,”
Technical Correspondence, (ST, Sep 1987,
p 43,

New Products

Feedback

HEATH DUAL:BAND HAND-HELD
TRANSCEIVER

[ Heath® hasintroduced the HWS-24HT
dual-band 144- and 440-MHz hand-held
transceiver. The *24-HT features itwo
VFOs, 20 memory channels, frequency
entry via front-panel keypad or rotary
switches, a vacant-channel-search feature,
automatic power turn-off circuitry and
tone-operated squelch. Semi-duplex
capability is provided on either band
between the two VFQO frequencies, or
between one VFO and a memory channef.
Full-duplex capability is available during
cross-band operation.

(ther features of the HWS-24-HT
include optional 100-kHz tuning steps,
VFO and memory-channel scanning
modes, switch-selectable tone-squelch fre-
guencies, frequency fock, PTT inhibit and
a DTMF pad for repeater and autopatch
use. Included with the HWS-24-HT are a
NiCd battery pack, wall charger and an
extra battery shell. Price class: $450. For
more information, ¢ontact Heath Com-
pany, PO Box 8589, Benton Harbor, MI
49022, tel 800-253-0570,—Rus Heaiy.
NJZL

YEHICULAR CALL-SIGN DISPLAYS

I71 Sign On, of Merrick, New York, makes
vehicular call-sign displays in two varieties:
A magnetic sign for metal vehicle panels,
and a suction-cup mounted version for
inside-window mounting. The {lexible,
vinyl 2 x &-inch in-window signs are avail-
able in white lettering on black, blue and
red backgrounds. Magnetic signs, also 2 x
8 inches, are available in black, blue or red
lettering on a white background. Price;
$8.50 per sign, postage paid; volume dis-
counts are available. For more informa-
tion, contact Sign On, Dept PT, 1923
HEdward Ln, Merrick, NY 11566.—Rus
Healy, NJ2L
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1 Please refer to “‘A Simple Tuning
Indicator,”’ QST, Jul 1988, pp 28-31. On
p 29, Fig 1, +12 V should be shown con-
nected to the common point of pin 8 of U2,
the wiper of R12, the cathode of D5 and
the emitter of Q9. In Fig 2, p 30 (in the
upper-right corner of the PC-board

cated that she’s had many requests for
the switch and provided me with the fol-
lowing cost breakdown: For [ to 9 pieces,
$62.67 each; 10 to 25 pieces, $34.86 each;
25 or more pieces, $18.13 each. Also,
they've a minimum c¢harge order of
$250.—Howard Harizell, Sr, WA3YKD,
RD 2, Mifflinburg, PA 17844

[Here’s an opportunity for a parts distributor to
provide a service to DX-60 owners.—Ed.)]

Note: All comespondence addressed to this
column should bear the name, call sign and
complete address of the sender, Please include
& daytime telephone number at which you may
be reached if hecessary. 1G%F

pattern}, the trace connecting the com-
moned wipers and one end each of R8 and
RI12 to pin 11 of Ul is not needed {see
Fig 13. (That pin of the IC is not internally
connected, however, and the presence of
the trace in the prototype units presents no
problems.) On p 31, Table 1, the third entry
in the fourth column should be 850, not
250. Also, the fifth entry in the third
volumn should be 1360, not 1350, In
Fig 3, p 30, US and U6 should be labeled
D81 and D82, respectively. (Tnx Norman
Monro, K4FRY)

TRACE TO ELIMINATE

Fig 1—Correction
to the PC-board
layout Fig 2, p 30,
of "A Simple
Tuning Indicator.”
The trace indicated
may be physically
removed from an
existing PG board,
or the trace on the
original PC-board
pattern can be
gradicated before

copying.

el

Strays

QST congratulates. . .

[ ] the following radio amateur on 60 yvears
as an ARRL member:

* Glen F. Peterson,
Minneapolis, Minnesota

WAELY, of

(-1 the following radic amateurs on 3¢ vears
as ARRL members:

e Wilfred T. Siddle,
Birmingham, Alabama

W4ELB, of

¢ Harry R. Hyder, W7TV, of Tempe,
Arizona

* Theodore P. Cocores, WOCSP, ot South
Lake Tahoe, California

* Otto M. Arnguist, W5SNT, of Dallas,
Texas

o Camille S. Marie, W3EPR, of Pikesgville,
Marvland

¢ Earl W, Smith, WIBML, of Groton,
Connecticut



A W1AW Vignette:

The W1AW Dedication—
90 Years Ago This Month

How did W1AW begin and where is it going? Read on for a
fascinating bit of history that still lives.

By Charles R. Bender, W1WPR
Chief Operator, W1AW

he brick and stone colonial-style

I memorial building had been
finished, the state-of-the-art equip-

ment had been designed and built by the
ARRL Technical Department, and the
antenna farm was complete. There were
transmitters and amplifiers for each band

o ~—————— $450,000
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from 160 through 10 meters, with a com-
moen modulator, and there was an
automatic tape machine for sending perfect
CW. The station had actually been on the
air for almost two months, most of the
bugs had been identified and cleared, and
it was all ready to go on regular code

practice and bulletin schedules.

On what would have been his 69th birth-
day, September 2, 1938, the new W1AW
was formally dedicated to the memory of
Hiram Percy Mazxim, HPM, the original

{continued on page 57)

the W1AW Fund Drive:

W1AW Renovation Fund.

Eastern Time, weekdays.

Thank you.
Recognition

How to Contribute to the W1AW Renovation Drive

“The W1AW Dedication™ is part of the rich and colorful history of the
Maxim Memorial Station, a station that has served the Amateur Radio public
nonstop through daily code practice transmissions, amateur news bulletin
service and general on-the-air operating for the past 50 years. Today, the
W1AW installation needs to be completely refurbished, inside and out, so that
these services can continue to be provided into the year 2000 and beyond. As
indicated in April QST and succeeding issues, we need your support 1o make it
happen for a new dedication scheduled for 1889. Here's how to contribute to

* By Mail: Address all contributions to W1AW Fund Drive, 225 Main St,
Newington CT 06111, Please make your check or money order payable to

* By Phone: For your convenience, credit-card contributions can be made .
by calling Jennifer at ARRL HQ, tel 203-666-1541, between B AM and 4 PM

All contributions are tax deductible to the extent allowed by law, as ARRL is a
501(c)(3) tax-exempt organization. Please be as generous as you can fo help
W1AW maintain its leadership on the frontlines of Amateur Radio technology.

Contributors to the W1AW Fund Drive will be recognized as follows:

» W1AW Kifowatt Club: Those contributing $1000 or more.

* Hiram Percy Maxim Club: Contributions of $500-$999

* W1AW Cenlury Club: Contributions of $100-$499

* W1AW Booster Club: Contributions of up to $100
All contributors will receive a handsome certificate, suitable for framing.
Members of the Hiram Percy Maxim and Kilowatt Clubs will, in addition, have
their name and call sign Inscribed on a special plague that will be on permanent
display in the renovated W1AW Building. Members of the Kilowatt Club will
receive & specially inscribed personalized plaque, which you'll be proud to
display in your ham shack. in addition, special recognition will be given to those
who donate substantially more than $1000.
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All Aboard
the ““610 to
Gettysburg’. . .

... Your upgrade application’s
journey to the FCC.1

Jpp—— ot
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Rt MM LM A
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By Steve Place, WB1EYI
Manager, Volunteer Resources

And last night, under the watchful eyes of a local team

of Volunteer Examiners, you sat for the exam. The hours
you spent hitting the books proved to be a wise investment. You
passed! Now you’re faced with what will seem the hardest step
of al!, that familiar *‘rite of passage’ for everyone who upgrades:
THE WAIT.

What happens to an FCC Form 610 as it wends its way from
printing press to VE Team to candidate to VEC, and finally
reaches the end of the line in Gettysburg, Pennsylvania? To all
who have upgraded under the VEC
program. . .to 4ll who now await their
upgraded tickets...and to all who will
upgrade in the months to come, welcome
to ““The Saga of the Sent 610.”

Y ou put a lot of effort into your studies to upgrade.

T

4 Each candidate must take great care in
filling out his 610, making sure he or she
doesn't accidentally request a new call
sign, mistakenly enter the current date in
the “Date of Birth” block or carelessly omit
the signature.

B

2 &610s are routinely packaged with
ARRL/VEC exam materials and shipped to
VE Teams. ..

§ At the completion of an exam session, all
three members of the administering VE
Team must sign the appropriate hoxes on
the back of successful candidates’ 610s.

i i The Team Liaison must then send them,
isn’t the only source—the ARRL prints tens with the other session materials, back to
of thousands of 810s to FCC “‘spec” each 3 .. .who distribute them to upgrade the ARRL/VEC within 10 days of the
year. candidates before sach test session. exam.2

1 Your 610 begins its journey. The FCC



6 All post-session exam packages sent to
the ARRL/VEC are first opened in the
Controller's Office where exam fees are
immediately reconciled and logged, and the
contents dated.

7 Then, back in the ARRL/VEC office,
experlenced VEC Assistants carefully
screen all 610s for completenass and
accuracy, checking them against the VE
Team’s report to catch discrepancies
before the 610s are permitted to leave the
office. Most of the completed Form 610s
are sent to the FCC, though some are
returned to VEs for correction and some
are held for further action. Typically, a
Form €10 is held because an eager
candidate upgrades before the FCC has a
chance to issue an earlier license, In such
cases, the VEC must hold the 810 until the
candidate forwards a copy of that license
when he finally gets it; VEC staif then
attach the copy to the withheld 610 and
forward them to the FCC for final
procassing.

8 At the ARRLVEC, a staff member then
anters session results data into VE Team
computer records.

B 31 G

9 All VECs are required to retain tost
matetlals for 15 months,

10 The end of the line for your 610 is the
FCC Licensing Division in Gettysburg,
Pennsylvania 3.

11 Your Form 810 arrives at the FCC as
part of the carefully checked session
package shipped oft by the ARRL/VEC. It
is immediately date-stamped and forwarded
io the Amateur Processors. Here, every
Form 610 that is submiited to the FCC is
checked for validity by a professional staff
equivalent to only 212 people!

12 Once your Form 610 passes muster,
it's forwarded to the Support Services
Branch where your record is updated on
the FCC computer. Then, usually one day
per week, licenses are printed and mailed
to those radio amataurs whose transactions
have been entered since the previous
processing date. The time between your
exam and the day you receive your license
in the mail typically runs six to eight weeks.

13 Problems or questions conceming a
license? The Consumer Assistance Branch
is the public's contact point with the FCC
Licensing Division. Peopls seated at
terminals along the wall are not FCC staff
but visitors who are researching questions.

14 Your Form 610 has done its job. Its
final resting place is FCC storage. It's kept
on file in case the need arises to review
the original decument on which the
decision to issue your license was based,

The journey has been long from printing
press to ‘610 Boot Hill.,”” But the end
result—your FCC ticket to a lifetime of
radio enjoyment and adventure—has made
the trip one worth taking.

Notes

*Though the requirements are the same far all
VECs, this article deals with the procedures of
the ARRL/VEC.

*Thanks also to the Ploneer Valley Radio
Association VE Team (W1VMY, N1EAH and
AD1A) for thair assistance.

3Fhotcﬂ aphs of FCC Gettysburg were taken by
Lori A, Weikert. Thanks also ta Larry Weikert,
Communications Specialist within the FCC
Special Services Branch, for his gracious
cooperation. Cther photos by Steve Place,
WBI1EY), e
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o At the Foundation

Happy 15th Anniversary,
ARRL Foundation!

We take a look back at the founding and progress of ARRL's
philanthropic offspring. As a contributor, you have a right to be
proud. . .80, put on your party hat and join with us in a salute to your
Foundation’s accomplishments!

By Mary Schetgen, N7IAL

Assistant Secretary
The ARRL Foundation

walked on the moon, Robert York

Chapman, W1QV, then New England
Division Director, had an idea for an
ARRL first: An educational, scientific and
philanthropic entity, separate from ARRL,
that wouid be empowered to raise funds
and administer programs *‘for the advance-
ment of Amateur Radio.” The idea grew
into an Action Plan with the following
motion at the January 8, 1973 meeting of
the ARRL Board of Directors: *‘that the
Management and Finance Committee is
directed to proceed with further prepara-
tions leading to the establishment of an
ARRL Foundation...”

Sharing the same vision and enthusiasm
as Director Chapman in this creative
endeavor were fellow Management and
Finance Committee members Larry E.
Price, W4DQD, then Southeastern
Division Director, and Larry J. Shima,
WHPAN, then Dakota Division Director.
Soon, a framework was drafted for the
proposed new entity. The Foundation’s
structure and purpose were developed to be
distinct from, but entirely supportive of,
the programs of ARRL and its members.
At the July 19, 1973 Board ol Directors
meeting, the Board approved the creation
of THE ARRL FOUNDATION, INC with
these words: “NOW THEREFORE BE [T
RESOLVED, that the Management and
Finapnce Commitiee of ARRL is
empowered to do all acts necessary to
establish an organization to be known as
The ARRL Foundation, inc...” On
September 21, 1973, a corporate charter
and By-Laws were formally signed and
certified with the State of Connecticut,
bringing into legal existence The ARRL
Foundation, Inc.

kicking off the ARRL Foundation pro-
grams in the sarly seventies were a series

In 1969, the vear that man first
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What better namesake could we have
chosen to honor with our most prestigious
scholarship than our most famous Amateur
Radio advogate, Barry M. Goldwater,
K7UGA?

of OSCAR projects in association with
AMBSAT. Large seed contributions from
ARRL members and prominent industry
donors insured the successtul funding of
these pioneer satellite projects. To under-
stand the impact your support made to
these early, important exercises in Amateur
Radio experimentation is to consider the
OSCAR Program as it exists today—high
technology and state-of-the-art hardware,

Widening the emphasis to encompass the
preservation of Amateur Radio, fund-
raising energies were directed toward estab-
lishing a fund for the 1979 World Admini-
strative Radio Conference and future
WARCs. It’s a never-ending fight to
preserve our Amateur Radio frequencies,
and Foundation supporters are just as com-
mitted as they were in *79 to lend a hand

through their contributions to the ongoing
WARC Fund.

Recognizing early-on the need for up-to-
date and informative Amateur Radio
public educational materials, the ARRL
Foundation funded in part the production
of the SAREX and Amateur Radio’s
Newest Froniler video series. These
popular videos, as well as the most recent,
The New Worid of Amateur Radio video
cassette, are in continuing demand from
ARRL. Cable TV showings of thess videos
have introduced literally thousands to
the cducational aspects (amd thrill) of
Amateur Radio!

The ARRL Foundation Scholarship Pro-
gram has been enthusiastically supported
by contributors since the establishment of
the first ARRLF-administered scholarships
in 1979-80. Over the vears the sponsorship
of scholarships by several ARRL Directors
and prominent private industry members
has enabled more young hams to receive
financial assistance with their academic
expenses, With the addition of the ARRL
Scholarship Honoring Senator Barry M.
Goldwater, KTUGA, in 1984, a renewed
emphasis on outstanding scholastic and
public service achievement ingpired more
applicants to apply for all available ARRL
Foundation scholarships! Making contri-
butions to our Scholarship Program con-
tinues to bhe popular among ARRL
members. Memorial bequests have made
possible the creation of two recent scholar-
ships. At present, individuals and clubs
have established memorial scholarship
funds to honor the memories of Nonald R.
Riebhoff, K7ZZ, and Bill Bennett,
W7PHO—two men well known on the
international DX scene.

With the happy tasks of administering
the WVietor €. (Clark Youth Incentive
Program and the Jesse A, Bieberman



Meritorious Membership Program, our
busy Foundation looks forward to more
projects and programs to serve you, the
ARRL Member, and evervone interested in
the preservation and advancement of
Amateur Radio. Your help, through vour
contributions, is greatly appreciated. With
your support, we'll keep up the gowd work!

A NEW SHUTTLE AMATEUR RADIO
EXPERIMENT (SAREX) AND OTHER
HIGHLIGHTS OF THE ARRLF
SPECIAL MEETING

The ARRL Foundation Board of Direc-
tors convened for a Special Meeting on
Saturday, July 23, in Hartford, CT. Recog-
nizing an opportunity to discuss new
ARRL Foundation projects in the works,
President Paul Grauer, WAFIR, called the
meeting to follow the close of the ARRL
Board of BDirectors Second Meeting,
bringing together those Directors that serve
on both Boards and other ARRLF officers
and numerous observers. [n an upbeat and
expeditious manner, several items were dis-
cussed and voted on by the ARRL Founda-
tion Board. Highlights include:

* Providing funding in part for the pro-
posed upcoming Space Shuttle Amateur
Radio Experiment (SAREX) tentatively
scheduled for the fall of 1989, to be con-
ducted by shuttle astronaut Ron Parise,
WA4SIR. This SAREX project, in
conjunction with NASA and AMSAT, may
include new packet-radio experiments, a
first attempt at fast-scan amateur ¢ommu-
nications and longer operating times for
shuttle in-flight QS50s. Look for more
information about this mission in upcoming
€575, You can contribute to exciting space
projects by sending your donation to
The Satellite Fund, ARRL Foundaiion,
225 Main St, Newington, CT 06111,

* Providing funding for displays at
ARRL Headquarters of artifacts, gifts and
pictures of significance to Amateur Radio
history donated to the ARRL and ARRLF.
In addition, this supplement {o the ARRL’s
lobby museum will tell the story of the
progression of Amateur Radio through
wall displays and photographs adjacent to

T T UFAWARD .
7RG AKRLLIFE MEMBER
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The 1979 World Administrative Radio. Conference, OSCAR Program and SAREX are among the programs your support has made

possible.

in Gratitude to Qur
Contributors:

The Directors and Officers of the
ARRL Foundation would like to take
the opporiunity on this, our 15th
anniversary, to thank ail of our
generous contributors, Over the
years, it is YU who have made
Foundation programs possible.
Thank you for your continued
support!

the recentiv installed display cases. Your
Foundation’s commitment to the preserva-
tion, as well as the advancement of
Amateur Radio is realized in our support
of this project. We welcome you Lo view
the results of your contributions the next
time you visit HQ,

* The creation of a simple will kit to be
made available to all our Foundation
friends seeking beguest information. We
continue to receive requests for this infor-
mation and we hope to provide a plain-
language, easy-to-understand kit for use by
all inquirers by the end of the vear,

CONTRIBUTOR'S CORNER

We wish to thank the following for their
generous contributions to:

The Jesse A. Bieberman Meriforious

Membership Fund

Frankford Radio Club (Ft. Washington,
Pennsylvania)

The Satellite Fund

Tom Frenave, K1KI

The Dr James L. Lawson Memorial Fund
Amalia Lawson

The Victor C. Clark Youth Incentive
Program Fund

Tom Frenave, KIKI

The General Fund

John B, Rotondi, WAZOOB
Henry M, Haupt, KASQHE
Donald R, Mueller, KAGECH
Norman H. Johnson

Charlie J. Arnold, KA4OZD
John S. Bolly, Sr, WB3JZ3
Thomas B. Keller, Jr, KW3M
Klaus Ludwig Goebel, DF2ZH

Donald L. Fiynn, K3iMC
Donald W. Howe, WICIR
Jawn Jose Laguna, EABAKQ
Edward Dervishian, W9VSUJ
Ernst Haefeli, PY2EWZ
Bobby L. Smith, KAYRGK
Milfred L. Heldreth, WAZIAE
George E. Rowe, WIVVE
Joseph H. Calligan I1I, WSRVI
Sovanna Nhuong, AAGHX
Robert G. Truscott, WeLO
Harold E. Gillmann, WB6DOT
tMichael W. Thomas, KL7GBK
Adrian M. Zeffert, KAZMIF
Arthur J. Hay, W2JTH
Frederick Gilchrist, WIPDV & Family
in memory of Andrew T. Henderson,
W2GXU.
Al Vincent, KABQIK
Howard Daubman, WALLFZ
Richard G. Burggraf, W8PGP
Wyndham G. Mortimer, KGSEK
Heney E. Wells, Jr, KI1CIL
Gary E. Mayfield, WAOEAF
Louis Hubert, K8IXU
Leondard Meadows, K2ZHPW
Pedro N. Ortiz, KP4AQC
Harry L. Paulson, WAQJSSX
Ralph W. Arbuckle, W6FUZ
Samuel J. Cirino, KB4MPU
As received and acknowledged during the month
of June

DID YOU RECOGNIZE
“THE MYSTERY GUEST?”

On this page last month we featured the
youthful picture of Delbert Neil Rapp,
WBOVPG, acclaimed in 1976 (at age five) to
be the world’s youngest ham. Now an
Advanced class licensee, Neil is busy with pre-
medical studies at Vincennes University in
Indiana. Neil says, ‘*By receiving my license
at age five, 1 try to inspire hopeful hams to
put their doubts aside—if a five year old can
do it, they can do it!”* It’s no mystery that
hard working students like Meil are grateful
for vour support of the ARRL Foundation
Scholarship Program. We wish all Founda-
tion friends well in their studies!

e >
! (} THE ARRL FOUNDATION, INC,
\l".,f’f or e ddvaricoment oF amatenr tadio”
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The Eagle is QRV

By Rick Booth, KM1G
Offshore Publications

PO Box 817
Needham Heights, MA 02194

switch places with a rare one, to be

the DX instead of trying to cafch the
DX? I always had, and [ found a chance
when [ was granted permission to sail from
Long Beach, California to Acapulco,
Mexico aboard the US Coast Guard wind-
jammer Eagle,

Eagle, | reasoned, would be a sufficiently
rare catch to interest enough hams so I
wouldn’t be lonely. [ cxpected to work a
couple of hundred stations, wave the Coast
Guard banper on the amateur bands, and
perhaps generate some interest among the
crew and cadets from the Coast Guard
Academy in New London, Connecticut,
where Eagle makes her home. 1 got all that
and more, and found myself the center of
a firestorm, pressing my operating skills
and stamina to what aircraft pilots call ““the
outside of the envelope.”

E ver wonder what it would be like to

The Captain Contacts Me

It started with deceptive ease. “Rick,”
my XYL Jeannie called down the basement
steps early one March ¢vening, ‘‘telephone
for vou. It’s Ernie Cummings.”

That got my attention. C'apt Ernst M.
Cummings is commanding officer of the
Euagle, which is one of the world’s premier
tall ships, America’s only active military
one, and a pearl beyond price. 1 was
scheduled to join her on March 31 in
California, as she plied her way home
from being America’s ambassador to the
Australian Bicentennial. The trip, my
second on Eagle, was arranged through the
magazine [ work for. During a previous
trip, I’d hatched a plan to put her on the
amateur bands.

“Hi, Ernie,”” { szid. [’d made his
acquaintance while his wife pursued her
Novice ticket. She’s now KAIPJG.

“Hi, Rick,” said Cummings’ familiar
voica, “*Mary said vou wanted me to call
yvou. We're in Port Angeles, Washington.
Just came across the Pacific. What’s up?”’

It was now or never. [ took a breath and
plunged in, outlining my plan to run 2
special-event amateur station from Eagle
during my trip, Would he go for it? And
if he did, could I pull it off alone? One
thing at a time, | remember thinking.

“We'll play it by ear when you get here,”’
was afl be said. **Glad you can make it.”’
He rang off.

Well, he hadn’t said ves, but he hadn’t
said no. I was already playing it by ear. I
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had no idea whether Eagle’s radio gear
would be available to me, though I secretly
doubted it would. Being a tall ship, Eagle's
tactical importance is limited at best, so the
ship’s radio shack is not hush-hush, but red
tape is still red tape. Better 1 should treat
it like Field Day; whatever 1 didn’t bring,
I couldn’t count on having.

WCARC Offers Support

I glanced at the Ten-Tec Omni D on the
table before me. 1'd have to carry 30
pounds of camera gear for the magazine
assignments [’d do before joining Eagle.
Could I lug the Ten-Tec too? Not likely.
How to get a rig? Hmmm. Pondering that
hurdie, 1 returned to 15 metears which, true
to the legend of amateur miracles, held the
answer. | heard N6BNN with a strong
signal, and on a hunch called him, briefly
explaining my plight.

“[ don’t know if 1 can help vou,” he
said, “*but 1 think I know somebody who
might.”” He put the wheels in motion that
would lead me to the West Coast Amateur
Radio Club (WCARC), without whose help
and guidance the Amateur Radio aspects
of my trip might not have flowered.

When I boarded my plane at Boston’s
Logan Airport, [ carried an antenna tuner,
CW keyer and paddie. | also carried the
names and telephone numbers of three key
WCARC members, Dick and Marcie
Bruno, N6ISY and N6ISW, and Ken
Newkirk, N6JWX, Ken and Marcie are
former WCARC presidents and Dick is
activities chairman. The next day, I calied
Dick from a pay telephone across the street
from my borrowed, phoneless apartment
in Southern California’s Huntington
Beach. After eyeball introductions all
around, they began arranging for me to
borrow the WCARC’s club transceiver, an
ICOM IC-735, arig, incidentally, the club
won from the ARRL for having the most
club members join the League,

[ kept in touch with them through five
days of working magazine assignments,
with time out for a thrilling visit to W6RO
aboard the RMS Queen Mary. On the day
before 1 was to report to Eagle, Dick drove
me to the Naval Base in Long Beach, where
the ship had arrived from San Francisco
that morning. A call to the Officer of the
Deck got us through the gate, and I was
reunited with friends from my last Eagle
voyage. | spied Capt Cummings in the
waist, the middle portion of the ship’s

Capt Ernst M. Cummings, Commanding
Offlcer of the Eagle, who gave me
permission to use the ship's radio
equipment.

deck, and introduced him to Dick,
explaining that Dick wanted to confirm
arrangements for having the WCARC rig
shipped back from Acapulco or points
south. Cummings smiled. *“That won’t be
necessary,” he said. ““You can use our
equipment.’’

Though I felt foolish for having put
Dick, Marcie and Ken through se much
trouble, 1 was relieved at not having their
¢lub rig in my care, relief 1I'm sure they
shared. Still, their willingness to support
the adventure says much about the spirit
of Amateur Radio. 3o [ bid them farewell
and waited for the Eagle to sail.

Early next morning, | again spied
Cummings, this time with a young Coast
Guard enlisted man. He introduced me to
Radioman Third Class Brett Johnson,
admonishing him to help me in every way
he could.

Brett and I hit it off instantly. He showed

Radioman Third Class Breft Johnson, who
was assigned to help in every way he
could.




great interest in my project, and allowed
as how he’d won a keyer for copying CW
at 28 WPM in radioman school. “*Of
course, ['ve forgotten most of it,” he said.
““We mostly use RATT,” which is Coast
Guard vernacular for RTTY. Every so
often over the next few days, I’d catch him
in his off moments working with a code
oscillator, trying to get his speed back up.
It was the first feedback that my presence
was kindling interest in Amateur Radio
aboard Eugle. [t would not be the last.

The Fagle Shack

It took me awhile to get acclimated to
Eagle’s tiny radio shack, starboard side aft
in the deck house,

Euagle carries two Sunair Electronics GSB
900 RU HF transceivers, one connected to
a Sunair GSL 1900A amplifier, using a
single 4CXI1500B tube. Two RATT
(RTTY) terminals are racked under the
transceivers, which are above eye level in
front of the operating position. The amp
is down and to the operator’s right, and a
Collins R-651 receiver down and to the left
of the transceivers, just over the tiny
operating table at the operator’s nine
o'clock. Receiving is on a series of long
wires patched through N-connectors to the
Collins, unless the GSB 900 is used in trans-
ceive, which both transmits and receives
through a 14-foot whip on the front of the
ship’s mizzen mast. The mizzen is the
shortest and farthest aft, or back, on the
ship.

Passing time during the voyage, Brett
Johnson told me how the amplifier,
installed specifically for the Australia trip,
had caused arcing between the whip and
portions of the ship’s rig. Whichever

shroud was resonant close to the aperating
frequency at the time attracted the RF, and
apparently created real fireworks. By the
time 1 was aboard, however, the steel stays
had been replaced by synthetic ones, so we
experienced no trouble. But no one could
work aloft on the mizzen while we were
QRV, and signs were posted on the shrouds
to warn crew and cadets not to climb.
Boatswain’s Mate First Class Len
Romanick, charged with maintaining the
mizzen rigging, patiently scheduled his
crew’s work around my operating periods.
It wasn’t easy.

Onperating the Eagle’s Equipment

Setting up the rigs was very simple,
though for reasons I'll explain, not very
easy. The transceivers didn’t have con-
ventional VFQs, but keypads into which
send and receive frequency were
programmed separately.

In military use, the ship is told by the
controlling communications station, or
COMSTA, to use a certain duplex fre-
quency pair, or “window.”” The COMSTA
acts like an air traffic controller, ensuring
the frequency is clear of other stations, in
ham uvse, 1 had to use the Collins to spot
a clear frequency, and punch in the trans-
ceiver to go there. A quick twist of the
transceiver mode to “‘tune’ let the auto-
matic kilowatt tuner op the amp find
resonance. The needle dropped at SWR
unity. On 7, 14 and 21 MHz, that occurred
in a single try. On either 75 or 80 meters,
I needed several tries; loading a 14-foot
whip for 80 meters is no picnic. The tuner
didn’t like it, but it worked. As it turned
out, 90 percent of my operating was on 20
meters, though 75 provided the ship with

Main cperating panel of the Eagle, with the GSB 900 transceivers, RTTY equipment and
receivers. Note the ship’s call sign at bottom, NRCB.

The Eagle's Sunair Amplifier.

a vital piece of information for morale: the
final score of the NCAA basketball
championship, played while we were at sea.

Describing how to operate is much
simpler than deing it was. In practice, the
time between finding a clear spot and
tuning the rig to it often meant the frequen-
¢y was occupied, and the whole process had
to be repeated. Getting shoved around by
QRM on the 20-meter phone band is bad
enough with a conventional VFQ; with the
keypads it was murder, mitigated only as
[ got used to quick QSYs. Another
annoyance was that the microphones on
Coast Guard radios are hard-wired to the
rig, and in my case required unusually
heavy pressure fo keep the PTT down.
Through experience, I eventuatly devised
two or three different grips on the hand
eic, but not until I had made my right
hand (I'm lefty} very sore, Switching hands
wasn’t practical, since [ had to log.

Early on, I tried to use the Collins for
receiving during the QSOs, rather than just
hunting for a clear spot. But that required
switching the MHz switch on the recetver,
to save it from the kW. Until I got the hang
of transceiving, I was the proverbial one-
armed paper hanger.

I’ve Had Some Contest Experience, but. . .

So we were all dressed up and ready for
the ball, tuned for the [4.313 Maritime
Mobile net, i checked in, and learned two
things—my signal was covering a conti-
ntent, and my original Elmer, Chris Bowne,
AJ1G, was true to his word: He picked me
up right away.

Chris and I found a spot and chatted
awhile, putting him first in my log. He was
followed quickly by Carl Walther,
WIOPZ, a retired Coast Guard man, and
K188N, the club station at the Naval
Submarine Base in Groton, Connecticut,
Like AJ1G, both knew where £'d planned
to be. Unknown to me, as we talked
leisurely, a storm was brewing. A hundred
transceivers were tuning on my signal, with
scores of directive antennas whirring
around. As 1 broke with K1SSN and
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Close-up of the Sunair Electronics GSB-900s. The top one is connected fo the amplifier.

The bottom one runs 100 W barafoot.

announced my intention to work anyone
who wanted it, a completely new sensation
met my ears: a pileup, waiting for me.
1t’s an odd sensation to be at the bottom
of a pile for the first time. While undeni-
ably exciting, it was tiring. Like a surfer,
I had to expend energy to ride the wave.
Fowr or five hours of running three and
four stations a mimuite, with the occasional
break either for giving my call or QSL
manager {(John Carr, NIBPV), took a lot
out of me. 1’d intended to run some phone
patches that first day, but conldn’t. Only
the failure of propagation gave me rest—
that, and a Coast Guard schedule with
COMSTA San Francisco. Brett Johnson
found me shell-shocked, ready to surrender
my seat in the tiny shack. ['ve had some
contest experience, but never anything iike
that. If | was shocked then, [ hadn’t seen

Author Rick Booth, KM1G/MM, seated in
the main operating position aboard the US
Coast Guard tall ship Eagle.

anything vet,

Day Two QRY was a bust; propagation
was terrible, and even the Eagle’s comskeds
were postponed. [ asked Johnson if dead
periods were common. ““They sure are,”
he said, “*T’ve seen it stay dead for days in
the middle of the Pacitic.”” | shuddered,
appalled that the rest of my trip could be
ruined by an electromagnetic disturbance.
[ needn’t have fretted.

Piled-up traffic kept Johnson QRV on
RATT for a lot of Day Three, and 1 didn’t
get on until late afternoon, when he
cleared. | realized at once that 20 meters
was back, and the W call signs found me
in quick order. I hammered them until
midnight, when I realized US propagation
was dving, even to the West Coast. At last,
I thought, I’ll get some rest.

Not on vour life. Closure of the North
America path signaled a super opening to
Australia, and if there’s a country well-
acquainted with Eagle, it’s the folks down
under. Eagle had just finished a multi-port
tour there, and she was the darling of the
Ausste media throughout. The feeling was
mutual: All the Fagle talk was of Anstralia,
and if the crew had its way, the first order
of business would be phone patches to VK.
They had acquaintances to keep up!

Alas, the time difference was against me.
Virtually all of Eagle’s crew were asleep,
the rest on waich, 5o, I ran VKs and ZLs,
together with a smattering of such tidbits
as Tahiti, Norfolk Island (politically a VK,
if not for hams}, Guadaleanal, New Guinea
and New Caledonia (a2 mobile, no less). For
a ham licensed only since the decline of the
last sunspot cycle, it was Utopia, whether
it killed me or not. 1'd run DX until the
band quit,

Only it never quit! Brett Johnson opened
the door next morning for his (800

comsked, spilling morning light into the
red-lit darkness of the radio shack. 1 hadn’t
finished with the VKs, and the Ws were
beginning to wake up. I excused myself and
went below for a four- or five-hour nap,
intent on running some CW later to rest my
weary voice.

When I returned in the darkness of Day
Three, I learned that CW is not the strong
point of the GSB 900. Maybe an older hand
would have had less trouble, but my
experience with only new transceivers left
me stumbling—I couldn’t figure out where
to listen.  knew people were coming back
to my CQ on the bottom of 20, but only
occasionally could I snag someone. Later,
I went below to seek ET1 Ray Wiedower,
an electronics technician and custodian of
the radio manuals. The book said fisten up
i kHz: for reasons that still escape me, in
practice | learned | should have been
listening down 500 Hz. No matter, because
the three dozen or so stations | ran on CW
told me 1 had a chirp. [ abandoned CW for
S8B. On sideband, as station after station
told me, my signal was very good.

Quality Phone Patches

After Day Three | began to run phone
patches, the first for Capt Cummings, then
for officers, cadets and crew. | enjoyed -
terrific help from stateside stations, and
while the quantity of patches wasn’t what
i’d hoped, their quality was excellent.

I had underestimated one aspect of
patching, the organization required to
administer it aboard ship. All the various
random aspects of patching—time dif-
ferences, propagation, ‘‘long-haul’’
charpes—not only had to be explained, but
integrated into the ship's duty and training
schedule. By the time we got the hang of
it, the trip was over.

[ was particufarly proud of one patch,
between an £agle enlisted man and his dad.
The Guardsman had just returned from
emergency leave, during which time his
father underwent surgery which he was not
expected to survive, The father was still
recovering when the son’s leave expired and
he returned to the ship. We were able to
connect the two, and affirm for the son that
the father’s health was considerably (and
audibly) improved.

Other highlights of the trip ncluded
hearing from W3HIY, who hammered
through a pileup to inform me that his
granddaughter, Laura Dickie, was a Third
Class cadet (sophomore) on the ship, and
connecting some Eagle officers with a
colleague in Connecticut recuperating from
a motorcycle accident. Laura was able to
enjoy several conversations with Mike,
including a current rundown on her beloved
Baltimore Orioles.

Several members of the ship’s company
confided that the presence of a ham
operator on the entire trip would have
made the eight-month separation from
home easier to bear. Several approached



ET1 Ray Wiedower, an Electronics
Technician and custodian of the radio
rmanuals.

me about obtaining an amateur license, and
needless to say, were pointed in the right
direction, with a gentle reminder that a ham
is always a happy addirion to life at sea.
If 1 couldn’t use my paddle and keyer on
the bands, I could, and did, see to it that
many people tried it on for size,

Although 1 didn’t know it at the time,
another ham was preparing to join Eagle
for its Miami-New London, Counecticut
run. Jim Jacobs, K1GHT, subsequently
ran many phone patches, and at this writing
arrangements were being rmade to get both
Brett Johnson and Eagle’s leading radio-
man, RM1 Mary Johnson, licensed before
the ship’s early summer departure for a
European training cruise. Mary Johnson
was on feave during my trip, which avoided
the confusion of having two radiomen with
the same last name,

1204 QSO0s Later
Early on the morning of Day Eight, as

I was running Ws again, the door opened
and in from the darkness stepped
Lieutenant Bob Palumbo. *“Can you
secure?” he asked me. “We'd like to rig
the awnings for port, and we'll have to
climb the mirzen.”

It dawned on me that my adventure was
over, at least the Amateur Radio part, By
the time they rigged the awnings, we’d be
in Mexican waters, and I didn’t have a
reviprocal license (I’d kept close contact
with the navigating team to ensure we were
in international waters while 1 worked),

[ looked down at the legal pad, now
jammed with over 1200 Q8Qs, and for a
few seconds vignettes of the past week filled
my brain. I keyed the rig, and for the last
time gave my call, name and QSL
information. I shook my head.

“What's wrong?”’ Palumbo asked.

“Say, Mister Palumbg,” | replied,

. “How’d you like to help fill out a thousand

posteards?”’ R

The W1AW Dedication—50 Years Ago This Month

(continued from page 49)

IAW and founding president of the
League. By the start of the ceremony at
2 PM, the guests included a ““who’s who™
of leaders of the Amateur Radio fraternity.
Mr Maxim’s daughter, Percy Maxim Lee,
later to become famous in her own right
as national president of the League of
Women Voters, and his son and daughter-
in-law, Mr and Mrs Hiram H. Maxim,
were also present. Connecticut Governor
Cross sent General Ladd (Connecticut's
Adjutant General) as his representative,
and dignitaries from the Town of
Newington attended, as did ARRL officers
and Headquarters staff. The ceremonies
were broadcast locally over the Hartford
radio stations WTIC and WDRC and were
carried live nationally over the CBS Radio
Network,

The climax of the prograin was the dedi-
cation by ARRL President Dr Eugene C.
Woodruff, W8CMP, of a Memorial Tablet
in the lobby of the new station, In goid
lettering, the plague read *‘Dedicated
to the Memory of Hiram Percy Maxim,
Father of Organized Amateur Radio,
Beloved First President of the American
Radio Relay League.”

The evolution of the HQ station—from
a modest corner-of-a-room 20-watt outfit
into a multiband, maximum legal power
station ready to go on any mode at the
throw of a switch—is something that
parallels the growth of Amateur Radio and
the League itself. The first AW was
operated by HPM himself. When ARRL
grew to sizable proportions, a small station,
MK, was established at the HQ offices on
Main Street in Hartford in 1924, More
equipment was added when the League

moved to larger offices on Park Street in
Hartford. In 1927, the ARRI Board of
Directors authorized the creation of what
October 1928 (ST called **a real man-size
station.”’ By February 1928, this was com-
pleted. After eight years of fruitful service
and thousands of contacts, this HQ station
was brought to an untimely end in the
devastating floods of March 1936,
Temporary work continued through
WIINF, a smail station at the West
Hariford office on LaSalle Road, where the

ARRL President Dr Eugene C. Woodruff,
WBCMP, unveils the Maxim Memorlal
Tablet on September 2, 1938.

HQ had moved in 1932. In May 1936, at
the ARRL Board Meeting following
HPM’s death in February and the flood in
March, the Board determined to build a
new and better station to replace WIMK
and to make this station a living memorial
to HPM., Thus, the W1AW station at its
present Newington site—a location about
4'4 miles south of the HO offices in West
Hartford. (The entire HQ facility is now
consolidated at the Newington site).

The operating phase of the festivities
began at 6 PM with the Maxim Memorial
WIAW Dedication Relay. Amateur
stations all over the country had been
invited to originate messages of greetings
and good wishes, WIAW operators Hal
Bubb, WI1JTD, and George Hart,
W3IAMR (now WINJIM), kept the new
WIAW on the air all night receiving the
messages, and other Connecticut stations
{such as Joe Moskey, WIIMY, who
handled 102 from his home station)
handled the overfiow. Hal and CGieorge
copied 61 messages before finally closing
down at 6 AM. Allin ail, a total of 479 con-
gratulatory messages were received.

The general theme of the messages was
aptly expressed by H. L. Caveness,
WA4DW, then Roanoke Division Director,
whose message read, “*The dedication of
the Maxim Memorial is another important
event in the history of the ARRL. We are
happy that our founder’s memory will be
perpetuated among amateurs in this fitting
way and we hope the memorial will ever he
used for the advancement of the amateur
cause,”’

Nice thought! We stiil feel the same
way. L1 21
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The 1988 Second Meeting of the
ARRL Board of Directors

A brief summary of actions taken.

By Michael R. Riley, KX1B

Assistant to the Executive
Vice Prasident

uly 21-22, 1988 was a pivotal time for
thousands of Americans. The
Democratic National Convention was
in full swing in Atlanta, professional
golfers from around the world were
driving, chipping and putting at the
Canon?® Sammy Davis, Jr Greater
Hartford Open, and the ARRL Board of
Directors, meeting in Hartford, hit one
straight shot after another down the fair-
way when confronted with several critical
issues before our fraternity.
ltems on the agenda included the
ILeague’s defense of 220-222 MHz,
acknowledgement of sole VHF and UHF
frequency coordinators, the possible use of
binding arbitration by those embroiled in
repeater disputes, approval of VHF and
UUHF packet radio spectrum-management
guidelines, the substitution of VHF and
UJHF sub-bands for automatic beacon
operation, recommendations to amateurs
involved with the media, endorsement of
an ARRL-affinity credit card, an Amateur
Radio Public Awareness Day program and
much more, Each action taken by the
Board of Directors affects vou to some
extent—some more than others. (Refer to

Director Harrison, WB5SIGF, listens intently
to a motion being made.
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Vice President Wifson, W4OYI, smiles for
the camera during a break in the action.

Table I for a summary of actions taken.)

The 87-14 Front

As this article is being written, the time
is nearing for a decision by the FCC as to
whether 220-222 MHZ remains in the
Amateur Radio spectrum or is given to the
land mobile interests. It’s possible that a
decision will be on the books by the time
you read this. If it’s favorable to the
amateur community, we have every reason
to rejoice. If not, ARRL President Larry

Price, ‘W4RA, made it extremely clear

during the Board Meeting that the League
will not cease iis efforts toward the reten-
tion of this band until *Nothing else is
available [as an option].”” (Minute 6)

Frequency Coordinators

The ARRL acknowledged the recogni-
tion by the entire amateur community of
sole frequency coordinators for most areas
of the UUS. In areas where the FCC has
determined that coordination respon-
sibilities are in dispute, no listing will be
made in the ARRL Repeater Directory
until the dispute is settled by mediation,
arbitration or other means. (Minute 61}

Repeater Coordination Dispates
In an effort to assist in settling repeater

coordination disputes, the ARRL will offer
its good services to arrange for binding
arbitration through the American Arbitra-
tion Association or similar forum. This
offer is extended to repeater owners,
trustees and repeater coordinators/
spectrium managers. (Minute 53)

Amateur Awareness Day

ARRL Headquarters has been tasked
with determining the most opportune time
for an Amateur Radio Public Awareness
Day, developing guidelines for setting up
and operating an Amateur Radio display
and distributing handouts and materials to
groups wishing to participate. (Minute 68)

VHF/UHF Packet Radio Coordination
Guidelines

The Board of Directors approved packet-
radio guidelines for VHF and UHF
spectrum managers. (Minute 23)

Substitation of Sub-bands for Automatic
Beacon Operation

ARRL Counsel has been directed to
petition the FCC requesting the substitu-
tion of sub-bands for automatic beacon
operation in the VHF and UHF spectrum.
The ARRL band plans were amended with
regard to automatic beacon operation
above 450 MHz. (Minute 13}

Amatenr Radio and the Media Guidelines

The Board approved the recommended
guidelines of the ARRL Ad Hoc Com-
mitiee on Amateur Radio and the Media
chaired by CRRL President Tom Atkins,
VE3CDM. The guidelines are:

+ Amateur Radio operators may assist
news media representatives in their efforts
to gather information for relay to the
public from areas in which normal commu-
nications have been disrupted.

* Amateurs may ask questions of, or
relay media questions to, amateurs in the
emergency area. The responses may be
electronically recorded by media represen-
tatives.

¢ Amateur Radio should not be used to
assist the news media in gathering informa-



Table 1

Summary of Board Actions
Minute Purpose

Awards and Acknowledgments

36

Board applauds DXCC staff work

1987 ARRL Humanitarian Award to WB2GQW
1987 ARRL Technical Excellence Award to W7XC
1987 ARRL Professionat Teacher ot the Year Award 10 WB2JKJ

and WB2MGP

1987 Hiram Percy Maxim Award to KASWDE
1987 ARRBL Instructor of the Year Award to K7NUL

Resolution Yo staff

ARRL Organizational

15
34

35

39
41
44
45
49
51

55
58

59
63

70
71
73
74
7%
79
82

Change Category 4 Club criteria

Approval of Kansas City, MO as site of 1990 ARRL National

Convention

Mation te hald 1991 ARRL Natlcmal Convention in the Chicago,

IL area

Removal of restriction on names of youth clubs

Study of making ARRL Board meetings more open

Staff investigate costs of an 800-number at HQ

Approval of 1989 Central Division Convention in Indianapclis, IN
Approval of 1988 ARRL Kansas State Convention in Wichita
Approval of 1988 ARRL Pacific Division Convention in

San Jose, CA

Approval of 1989 ARAL Georgia State Convention in Albany
Study of support for local clubs in developing a class for

television use

Study of entry-level guide for ECs with voluntary self-test
Ad hoc planning committee for the 1989 Region 2 JARU

conference in Orlando, FL

Study of MOW's evaluating liability insurance coverage

Staft to negotiate with companies offering ‘‘Affinity credit cards”
Dates of 1989 Annual ARRL Beoard of Directors Meeting

SOP for the formation of new ARRL Sections

Establish goal of doubling the number of school clubs by 1981
Study the usefulness of the ARRL Simulated Emergency Test

National Traffic System Service Award

Amaleur Radio Operations

13

Petition the FCC re VHF/UHF beacon subbands
Support possible FCC rulemaking on 6-meter repeater

subbands

Guidelines for ocal packet-radio spectrum management bodies

Study of Field Day rules change

Arbitration arrangements in repeater disagresments

Acknowledged frequency coordinators

Recommended procedural and organizational guidelines for

frequency coordinators

Petition the FCC to allow SSB between 7075-7100

Study merits of 911 access on repeaters
Study new ARRL Life Membership card

Study ways of encouraging Novices and Technicians to operate

in CW

Fublications/Media

Approval of guidelines between Amateur Radio and the Media
Editor, QST to determine interast in propagation charts in QST
Study ways o encourage clubs to promote membership supplies

and League publications

Study placing ARRL publications in national booksellers’ stores
Study desirability of an *‘Op-Ed”" column in QST
Adoption of ARRL Education Task Force recommendations

Miscellanaous

67 Endorsement of Amateur Radio event in 1990 Goodwill Games

68 Establishment of ‘‘Amateur Radio Awareness Day”'
72 Board urges ARRL Foundation fo reimburse SAREX expenses

in Seattle

Disposition

Adopted
Adopted
Adopted

Adopted
Adopted
Adopted
Adopted

Lost
Adopted

Postponied
Lost
Postponed
Adopted
Adopted
Adopted

Adopted
Adopted

To Committee
To Conunittee

Adopted

To Committee
Adopted
Adopted
Postponed
Adopted

Ta Committee
Postponed

Adopted

Postponed
Adopted

To Commiitea
Adopted
Adopted

Lost
Lost

To Committee '

Lost

To Committes

Adopted
Adopted

To Committee
To Committee
Adopted

To Committea

Adopted

Adopted
Adopted

pahddys SlHpMNCUW Wil LY e ARRL/viEL, 1T

Director Mark, WQOZC, takes notes while
hearing a report.

tion when telephones or other commercial
means of communications are available.
* Amateur Radio should not be used to
facilitate the operation of any business.
s Amateur Radic operators should
depend upon their own judgement in
dealing with the news media and in
operating their station in the public interest,
convenience and necessity. (Minute 16)

ARRL Affinity Credit Card

The Board authorized an affinity credit
card program to be made available to
interested League members. Half of the
derived royalties from the program will be
allocated to the Fund for the Defense of
Amateur Radio Frequencies. (Minute 71)

Special Recognition Awards

Among those receiving special recogni-
tion for their efforts were: WTXC, Tech-
nical Esxcellence Award; K7NUL,
Instructor of the Year Award; KASWDE,
Hiram Percy Maxim Award; WB2JKJ and
WB2MGP, Professional Teacher of the
Year Award and WB2GOQW, Internationa!
Humanitarian Award, (Minutes 46, 66, 65,
48 and 38, respectively)

ARRIL National Convention

The Board of Directors voted to hold the
1990 ARRL National Convention in
Kansas City, Missouri on June 8-10.
(Minute 34)

Summary

The information mentioned previously
consists of excerpts or brief summaries of
the actual minutes. Rather than quickly
read this article to *get the facts,” you owe
it to yourself to refer to the actual minutes
of the Board Meeting for a more in-depth
explanation. igsF )
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Moved and Seconded ...

MINUTES OF THE 1988 SECOND MEETING
OF THE BOARD OF DNRECTORS

The American Radio Relay League, Ine.
July 21-22, 1988

Summary Agenda

. Roll Call
. Moment of Silence
. Consideration of the Agenda for the Meeting
. Election of a Parliamentarian
. Approval of the Minutes of the 1988 Annual
Meeting
. Reports by the Officers
. Receive Reports and Consider
Recommendations of the Committees
%. Report of the Host Director, 198% National
Clonvention
9. Consideration of the Site for the 1990
Mational Convention
i, Directors’ Motions

Ay b Tk Bop

~3 =

1y Pursuant to <ue notice, the Board of
Directors of the American Radio Relay League,
Inc.. met in second session at the Parkview
Hilton Hotel, in Hartford, CT. on Thursday,
July 21, 1988, The meeting was called to order
at $:32 AM EDT with President Larry E. Price,
Wd4RA, in the Chair aud the {ollowing Directors
present:
Frank b, Butler, Jr., W4RH, Southeastern
Division
Rush 8. Drake, W7RM, Northwestern Division
Thomas W. Frenaye, KIKI, New England
ivision
Paul Grauer, W@FIR, Midwest Division
Joel M. Harrison, 8r., WBSIGF, Delta Division
Jim Havnie, WBSJBP, West Gulf Division
Fried Heyn, WASWZO, Southwestern Division
Howard Mark, WOOZC, Dakota Division
Stephen A. Mendelsohn, WA2DHF, Hudson
Division
Edmond A. Metzger, WIPRN, Central Division
Gay E. Milius, Jr., W4UG, Roanoke Division
l.eonard M. Nathanson, W8RC, Great Lakes
iMvision
Marshall Quiat, AGBX, Rocky Mountain
Division
Rodney J. Stafford, KB6ZV, Pacific Division
Hugh A. Turnbull, W3ABC, Atlantic Division
Also present as members of the Board without
vote were: Jay A. Holladay, WeEJ ], First Vice
President; George 5. Wilson, 1[I, W4QYT, Vice
President; Clyde . Hurlbert, W5SCH, Vice
President; Tod Olson, E#TO, lnternational
Aftairs Vice President; and David Sumner,
K1ZZ, Executive Vice President. Also in at-
tendance at the invitation of the Board as
observers were the following Vice Directors:
Joseph A, Butler, K308, Delta Division;
Thomas W. Comstock, NSTC, West Gulf
Division; Evelyn D. Gauzens, W4WYR, South-
gastern Division; John €, Kanode, N4MM,
Roanoke Division: James Knochenhauee, K6[TL,
Pacific Division; Bruce Meyer, WOHZR, Dakota
Division: L.C.. ““Chuck” Miller, WABKUH,
Midwest Division; James M. Mozley, W2BCH,
Atlantic Division; Wayne Overbeck, N6NB,
Southwestern Division; Allan Severson, ABEP,
Great Lakes Division; William R. Shrader,
WIQMU, Northwestern Division; Paul Vvdareny,
WB2VUK, Hudson Division; Robert Weinstock,
KNIK, Mew England Division; and Hugh
Winter, WSHD, Rocky Mountain Division,
There were also present: Thomas B.J. Atkins,
VE3ICDM, President, The Canadian Radio
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Vice President Holladay, WBE.JJ, President Price, W4RA and Executive Vice President
Sumner, K122, during the discussions. Meyers Studio photos)

Relay League, Inc.; Harry J. Dannals, W2HD,
AREL President Emeritus; Honorary Vice
President Jean A. Gmelin, W6ZRJ; Secretary
Perry Williams, W 1UED; Counsel Christopher
D. imlay, N3AKD: Larry Shima, WOPAN,
Cuntroller; Paul Rinaldo, W4RI, Publications
Manager; Stephen C. Place, WBIEYI, Volunteer
Resources Manager; aud Michael Riley, KX 1B
and Robert Schetgen, KU7TG, Assistants to the
Executive Vice President,

2) The assembly observed a moment of
sifence in recollection of Radio Amateurs who
have passed away since the previous mesting of
the Board.

3} On motion of Mr. Milius, seconded by
wr. Mendelsohn, the agenda as amended was
adopted.

4) The Chair deciared nominations open for
Parliamentarian. Mr. Nathanson nominated Mr.
Heyn, but Mr. Heyn declined. Mr. Heyn
nominated Mr, Wilson, Mr. Harrison nominated
Mr. Hurlberi, but Mr. Hurlbert declined. On
motion of Mr. Hurlbert, seconded by Mr.
Mendelsohn, it was VOTED that nominations
are closed and Mr. Wilson is elected as
Parliamentarian.

£} On motion of Mr. Milius, seconded by
Mr. Mendelsohn, the Minutes of the 1988
Annual Mesting are APPROVED as previonsly
amended.

6) Mir, Price presented his report as President,
dealing first with the intense and many faceted
campaign to retain the entire 220225 MHz band.
“We shouldn’t rest on this one,”” he said, “*until
nathing else is available,” The President attended
the annual meeting of the Canadian Radio Relay
League, and the 75th Anniversary celebration of
the Radio Society of Great Britain. The latter
event provided opportunity for officers of several
societies present from every region of the world
to discuss the likelihood of a World Administra-
tive Radio Conference having allocations powers
in the early 1990s, und preparations to date for
any such meeting.

7 First Vice President Holladay presented
a written report highlighting the improved
performance of ARRL's Advisory Committees
in the past several months, and peak levels of
League membership. Solutions must be found
to the growing number of frequency coordina-
tion problems and disputes. The battle in General
Docket 87-14, concerning 220 MHz, has been
very well carried out: another matter is now
before us calling for close study and careful
response: PR Docket 88-139, the rewrite of
Part 97, the Amateur Regulations.

#) Next came an extensive written report by
Executive Vice President Sumner. Hard work by
staff and volunteers in the recruiting area has led
to the peak ARRL membershup figures. /A new
tool in that effort will be the “*Novice Survival
CGuide™ to be sent to each new licensee. Financial
performance for the first five months of 1988
is nearly $10{,000 ahead of the budget plan, led
by stroag publications sales and in spite of higher
operating costs than expected. Improvements ia
staff retention, the functioning of the Volunteer
Examiner Coordinator activitv and a shift in
emphasis of the Club Services program were
reported. There were appendices to the report
covering the WIAW renovation project, LARU-
related expenses, a possible Amateur Radio
archive, and a status report on previous Board
actions.

% Counsel Imlay covered the rewrite of Part
15, in Docket 87-389; the proposed rewrite of
Part 97, the Amateur Rules, Docket 88-139; the
status of the amateur band at 18 MHz, and
of course, FCC General Docket 87-14 regarding
220 MHz. Sections of the extensive report were
dedicated to local legal matters where there have
heen increasing numbers of local decisions
implementing PRB-1. Problems arising from
current FCC policies in radio frequency inter-
ference cases were also covered extensively,

{0) Mr. Grauer, as President, peesented the
report of the ARRL Foundation, lnc, The
Foundation's funds totaled some $265,000 as
of June 30, with more than $30.000 of new



donations during the pasi 12 months and an
average return on investments of 6,7%. New
activities are being undertaken to heighten aware-
ness of the ARRL Foundation.

1) CRRL President Atkins brought greetings
from our Sister Society. The Minutes of its
annual meeting July 2-3, 1988 were made
available to the ARRL Directors. In June,
publication began for QST Canuda, a2 monthly
magazine currently running 24 pages. ARRL’s
ST continues to be supplied to CRRL
members, though in the future it will be on an
optional basis. Mr. Atkins pradicted that ihe
widely publicized changes in the Canadian license
structure would take place about January, 1990.
The CRRL has emulated ARRL by seiting up
a fund for the defense of Amateur frequencies.
At the close of Mr. Atkins’ remarks, the Board
was in recess from 9:58 to 10:25 AM., at the close
of which Mr. Jo¢ Butler was presented with a
25-vear Award,

12) The Board then turned its attention to
reports and recommendations of the various
committees, Mr. Metzger, as Chairmasn, pre-
sented the report of the Administration and
Finance Committee which discussed legislation
pending in Congress regarding the unrelated
business income tax; a need for long-range
financial planning; increases in the costs of paper
and postage; investment matters; W1AW fund
raising; and the new 1BM System 3R computer
which 15 gradually being brought on-line at
Headguarters.

13) Mr. Quiat, as Chairman, presented the
report of the Membership Services Committee.
fts work centered on beacons, band-plans,
repeater coordination; field checking of QSLs
for DXCC was rejected, On motion of Mr,
Hartison, seconded by Mr. Hevn, it was
unanimoeusly VOTED that Counsel is directed
to petition the FCC for amendment of Section
97.87(e) to substitute the following sub-bands for
automatic beacon operation, in place of those
presently listed for the respective bands;
144.275-144,300 MHz, 220.275-220.300 MHz.
432.300-432 400 MHz, Further, the ARRE band
plans are amended to provide the following
sub-bands for antomatic beacon operation above
45¢ MHz: 902.300-802.400 MHz, 1296.300-
1296.400 MHz, 2304.300-2304.400 MHz,
3456.300-3456.400 MHz, 5760.300-5760.400
MHz, 10368.300-10368.400 MHz. The [.eague
shall seek appropriate madification to the Region
2 band plans at the 1989 [ARU Region 2
Conference.

14) It was moved by Mr, Heyn, seconded by
Mr. Harrison, that the following resolution ba
adopted:

WHEREAS, petitions for rule making have
been received by the Federal Communications
Commission looking toward expansion of the
repeater segment of the $0-54 MHz band, and

WHEREAS, the Commission may well adopt
a notice of proposed rulemaking in the matter
in the next several months, and

WHEREAS, the Board of Directors of the
American Radio Relay League agrees in principle
that expansion is warranted, and

WHEREAS, Committees of the ARRL have
besn studying the issue since the Executive
Committee request [Minute 3.3.1, Decemnber 4-5,
1987 meeting], now, therefore

BE IT RESOLVED that the Counsel s
authorized to file comments, subject to review
by the President and Executive Vice President,
in general accordance with recommendations of
the M3C on advice of YRAC and VUAC. After
discussion, on motion of Mr. Nathanson,
seconded by Mr. Grauer, it was voted to
POSTPONE discussion of this motion in-
definitely. Mr. Heyn requested to be recorded
as voting against postponement.

15} Mr, Mendelsohn, as Chairman, presented

the report of the Volunteer Resources Commit-
tee, It was moved by Mr. Mendelsohn, seconded
by Mr. Quiat, that in the Rules and Kegulations
Concerning Affiliated Societies, Item 4, per-
centage of League membership, third sentence
be changed for a trial period of two vears by
reducing the required percentage from 75% to
31% for Category 4 clubs, After extended dis-
cussion, it was moved by Mr. Nathanson,
seconded by Mr. Harrison, that action on the
motion be postponed indefinitely. A roll-call vote
being ordered on request, the motion to postpane
was decided in the negative, seven votes in favor
to eight opposed. Those voting in favor were
Messrs. Butler, Graver, Harrison, Metzger,
Milius, Nathanson, and Turnbull. Those voting
opposed were Messrs, Drake, Frenaye, Haynie,
Heyn, Mark, Mendelsohn, Quiat, and Stafford.
Proceeding then to a vote on the motion jtself,
and a roll-call vote again being ordered on
request, the question was decided in the nega-
tive, six votes in favor to nine votes opposed.
Yoting in the affirmative were Messrs. Drake,
Harrison, Hayuie, Heyn, Mark and Mendelsohn.
Thaose opposed were Messrs, Butler, Frenaye,
Grauer, Metzger, Milius, Nathanson, Quiat,
Staiford, and Turnbull. So the motion was
[LOST.

16) The report of the Ad Hoec Committee on
Amatenr Radio and the Media was presented by
Mr. Atkins, as Chairman. On motion of Mr.
Mendelsohn, seconded by Mr. Haynie, it was
VOTED that the guidelines set forth by the Ad
Hoc Committee for use during Amateur Radio/
Media contact are adopted, and the Committee
is dissolved with the thanks of the Board for a
job well done (applause).

17) Mr, Holladay, as Chairman, reported that
the Special Study Cowmittee on Advisory Com-
mittees had only one task remaining, that of
refining the mission statement for the YHF
Repeater Advisory Committee, and this would
be presented at the 1989 Annual Meeting,

I8) Mr. Wilson, as Chairman, reported brief-
ly for the Part 97 Rewrite Committee. On motion
of Mr, Quiat, seconded by Mr. Mendelsohn, it
was YVOTED that Counsel is directed to reguest
a 90-day extension of the deadline for filing
comments in the Notice of Propused Rule
Making, PR Docket R8-139, which proposes a
rewrite of Part 97 of the FCC Rules.

19) The written report of the RFI Task Group
was presented by its Chairman, Mr. Turnbull.
Issues receiving the Committee’s attention in-
cluded the rewrite of Part 15 of ECC Rules,
governing various unlicensed devices: prepara-
tion of a standard for appliance immunity;
alleged interference by an amateur to the
pacemaker of a neighbor; and FCC policies
toward neiphborhood radio frequency inter-
ference problems.

20) Mr. Mozley, as Chairman, reported for
the Committee on the Binlogical Effects of Radio
Frequency Energy. The Commmittee is preparing
material on radio frequency safety for the Micro-
wave Book, The ARRL HMHandbook, and the
Operating Mayual. Similar material was placed
in the new Antenna Book, now at the printers.
Material on RF safety has been added to the
Novice and Technician syllabus and will be
prepared for the question pool due or October 1,
Research papers on radio frequency energy are
being gathered by the Committee, and an article
on RF safety is being prepared for QST.

21) The Board was in recess for funcheon at
12:05 PM, reconvening at [:10 PM. with all
persons hereinbefore mentioned present.
Honorary Vice President [.. Phil Wicker,
WAACY, joined the meeting at this point
{applause),

22} A special technical report, RF Energy
Hazards in Amateur Radio, was presented by
Mr. Overbeck. It concluded with a number of

recommendations, which will be taken into
consideration by the Bio-Effects Committee.

23) Mr. Comstock, as liaison, presented the
report of the ARRL Committee on Amateur
Radio Digital Communications. On motion of
Mr, Haynie, seconded by Mr. Butler, the tol-
lowing resolution was adopted:

WHEREAS, packet-radio digipeaters, net-
work switches, computer based message systems
and other network servers often share a limited
set of designated frequencies, and

WHEREASR, the efficient use of such shared
resources requires cooperation among servers
and users within local areas and between adjacent
areas, and

WHEREAS, each area of the United States
has a local frequency coordinator having experi-
ence with the coordination of voice repeaters and
some other VHF/UHF operations, and

WHEREAS, some frequency coordinators
function not only as voice repeater coordinators
but also as spectrum managers representing the
user community in general, now therefore,

BE IT RESQLVED that the following guide-
lines are recommended:

1. it is the responsibility of the VHF/UHF
spectrurn management body to designate specific
VHF/UHF frequencies for packet use, in co-
ordination with other users and in consideration
of the ARRL band-plans.

2. It is the responsibility of the packet-radio
coimmunity in each frequency coordination area
to determine the need for, and extent of, co-
ordination of packet frequency use appropriate
to the area, and to determine what body is
competent to represent the needs of the amateur
packet community, For example, this packet
coordinating body may or may not be part of
or subsidiary to the spectrum management body.
Further, the packet coordinating hody may
determine that it is necessary only to establish
guidelines for the general type of usage according
to frequency or may find it desirable to co-
ordinate certain specific netweork servers. Packet
coordinating bodies are encouraged to cooperate
with neighboring counterparts.

3. The spectrum management body and the
packet coordimating body are encouraged to
establish a permanent relationship such that the
needs of the packet community and those of
other communities coniinue to he fairly ad-
dressed by the spectrum management body.

4. The packet coordinating body should
serve as packet-radio advisors to the spectrum
management bady, and serve as liaison between
the frequency coordinator and the packet-radio
community,

3. The packet coordinating body is en-
couraged to work with area packet groups in
order to avhieve an agreement on the orderly
usage of the designated frequencies within that
area and with counterparts in adjacent areas.

6. Packet radio groups within an area are
urged to consult with one another and with the
packet coordinating body on gnidelines for uses
of each frequency and the need, if any, to co-
ordinate specific network servers,

24y "The report of the Legal Strategy Com-
mitter was presented by its outgoing Chairman,
Mr. Nathanson. Topics covered at a recent
Committee meeting included repeater coordina-
tion, a system of arbitrating repeater disputes,
a comprehensive discussion of covenant prob-
lems, market values of properties near amateur
antennas, FAA restrictions on amateurs, and
pending local antenna litigation.

25) Mr. Haynie, as Chairman, presented the
report of the Publications Committee. Among
its tasks were reviewing publication lead times
for QST material; selection, review and approval
of articles for publication; a revived Operating
an Amateur Radio Station booklet; publication
of Q8T editorial policy and a cumulative index;
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and telemarketing, among other topics.

26} Mr. Frenaye, as Chairman, presented the
veport of the Education Task Force. There were
extensive recommendations from each of the
three Task Croups for elemeatary, secondary,
and adult levels of education. There were also
two extensive addenda to the report, one on a
review of existing training materials and one on
innovative ways to stimulate Amateur Radio
Clubs in Elementary, Junior and Senior High
Schools. There were also extensive recommenda-
tions from each of the three Task Groups for
elementary, secondary and adult levels of
education. The Board of Directors was in recess
from 2:50 PM to 3:20 PM.

27) Mr. Wilson, as Chairman, reported briefly
for the Election Comemittee, which has proceeded
midway through its tasks. A further meeting will
be held in August; some recommendations
shonid be available for the next meeting of the
Roard.

28) Mr, Stafford, as Liaison, reported briefly
for ANERCOM. That group, too, will have an
in person meeting in August, supplementing the
work which has been accomplished by cor-
respondence.

29) Mr. Shrader, as Liaison, presented the
report of the VHF Repeater Advisory Committee.
Topics covered included 2.3 GHz band-plan,
local coordination of digipeaters, pussible
procedural guidelines for frequency coordi-
nators, a 33 cut band-plan, and clarification of
rules for autopatches. At the conclusion of the
report, Mr. Shrader expressed the thanks of all
concerned to Karl Pagel, the outgoing Chairman,
for his work with the Committes (applanse).

30) Mr. Kanode, as Liaison, presented the
veport of the Contest Advisory Committee. The
Committee recommended action on several
jtems, including: a4 Novice/Technician entry
category in the [0-Meter Contest; Novice
Roundup and Field Day Rules to embrace newly
licensed Canadian amateurs; changing the
format of the Novice Roundup; and Maritime
Mobile competition in the VHE/UHF Contests.
A proposal to establish the ““First ARRL RTTY
Roundup” in January 1989 is presently under
study.

31) Mr. Drake, as Liaison, presented the
report of the DX Advisory Committee. Matters
of interest to the Committee were: computeriza-
tion of DX.CC records; QSL card check points;
country status of Western Sahara and Okino
Tori-Shima; RTTY DXCC; and the case of an
individual suspended from DXCC.

32) Mr. Yvdareny, as Liaison, presented the
report of the Public Service Advisory Committee
whose topics were certification of Emergency
Coordinators, ARRL training materials for
Emergency Coordinators, and access to the 9i1
system. 1t was moved by Mr. Mendelsohn,
seconded by Mr. Mark, that staff develop an
entry level guide for Emergency Coordinators
with a voluntary self-test included. On motion
of Mr. Heyn, seconded by Mr. Olson, it was
voted to POSTPONE consideration of the
matter until the morrow,

33) Reaching Agenda Item 8, there was a pre-
[iminary report on the 1989 ARRL National
{onvention celebrating the 75th Anniversary of
the League, by host Director Mr., Haynie.

34) The President invited proposals for the
site of the 1990 ARRL National Convention. Mr.
Grauer offered a presentation for Kansas City.
Mr. Heyn presented the application of San Diego,
A secret ballot was taken, and it was announced
that a majority of the Directors had voted for
the convention to be held at the Kansas City,
Missouri Convention Center, June 8-10, 1950
under the auspices of the PHD Amateur Radio
Assoclation, Ine. (applause.)

3%y It was moved by Mr. Metzger, secouded
by Mr. Mark, that the 1991 National Convention
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Director Stafford, KBE6ZV, makes a point with Director Gay Milius, WaUIG. After serving as
Director and Vice-Director (and alternate Director) for 14 years, Gay has announced he
will not run for reelection this year.

be held in the Chicago area under the sponsor-
ship of the Amateur Cross Link Repeater (lub
in July 1991. On motion by Mr. Frenaye,
econded by Mr. Nathanson, it was voted to
POSTPONE consideration of the matter in-
definitely.

36) On moetion of Mr. Harrison, seconded by
Mr. Frenaye, the following resolution was
unanimously adopted:

WHEREAS, new DXCC rules and awards
were authorized at the 1988 Annual Board
geting, and

WHEREAS, these additions presented an
increased work load to the Membership Com-
munications Services Group and the DXCC
staff, and

WHEREAS, the DX community has voiced
approval of the implementation procedures set
forth by staff, now, therefore

BE IT RESOLVED that the Board applaud
the hard and diligent work of MCS Manager
John Lindholm, DXCC Manager Don Search,
and their dedicated staff.

37) The Board was in recess for dinner from
4:50 to 8:12 PM, reconvening with all persons
hereinbetore mentioned present.

38) On motion of Mr. Mendelsohn, seconded
by Mr. Hurlbert, it was unanimously VOTED
that the 1987 ARRL International Humanitarian
Award is conferred ot the Reverend Michael F.
Mullen, C.M., WB2GQW. (Applause)

39) It was moved by Mr. Frenaye, seconded
by Mr. Stafford, that Rule 4, Rules and
Regulations Concerning Affiliated Societies, be
amended to remove the restriction on the name
of a youth group club; specifically, in the second
sentence, “In a Category 3 Society, affiliation
status may be granted if the sponsor, faculty
advisor, President or Trustee of the society is a
licensed amateur and a League member, and
where the society’s name clearly shows that it
falls within this grouping,’ to delete the last
phrase. A rtoll-call vote being required, the
question was decided in the negative, 4 votes in
favor to {1 votes opposed. Those voting for the
motion were Messts. Frenaye, Nathanson, Quiat
and Stafford. Those voting against the motion
were Messrs, Butler, Drake, Grauer, Harrison,

Haynie, Heyn, Mark, Mendelsohn, Metzger,
Milius, and Turnbull. So the motion to amend
the Rule was LOST.

400 At this point, 8:27 PM, Mr. Knochenhauer
took the seat for Mr. Stafford. On his motion,
seconded by Mr. Mendelsohn, it was VOTED
that the Contest Advisory Committee study a
change in the Field Day rules to provide 1) a
bonus of 250 points to stations which are physi-
cally located in public areas such as «ity parks,
school yards, shopping centers, etc., that have
easy access by the general public, and; 2) a bonus
of up to 250 points to be earned at the rate of
ote point For each non-ham related visitor at the
Field Day site. Score will be based upon a signed
“vigitor log book.” During the course of the
above, Treasurer James E. McCobb, Jr.,
KILLU, joined the meecting. Mr. Stafford
resumed his seat at 8:36 PM.

41) it was moved by Mr. Milius, seconded by
Mr. Heyn, that the Membership Services Com-
mittee study the feasibility of making ARRL
Board meetings more open to the members. On
motion of Mr. Metzger, seconded by Mr.
Mendelsohn, it was voted to POSTPONE the
matter indefinitely. Mr. Heyn, Mr. Frenaye and
Mr. NMathanson requested to be recorded as vot-
ing against postponement.

) Returning to Agenda [tem 6(g), Treasurer
McCobb presented his report. The League’s
portfolio, in the range of $5 million, is invested
largely in fixed income securities of fairly short
duration, three months to three years. Equity
investments are a small part of the portfolio and
are tn blocks which generally do not exceed
$35,000 for any particular company.

43) The Board was in recess from §:56 PM
to 8:37 AM on the morrow, reconvening in the
same place with all persons hercin before
mentioned present. John ¥, Lindholm, WIXX,
Manager of Membership Communications
Services, joined the meeting at this point.

44) On motion of Mr, Haynie, seconded by
Mr. Frenaye, it was unanimously VOTED that
staff investigate the costs and method of
implementation for the establishment of an
* %00’ number for membership use to purchase
products and/or ptirchase or renew membership,



and, if after review by the Publications Commit-
tee it appears feasible, to implement it,

45) On motion of Mr. Metzger, seconded by
Mr. Mendelsohn, it was VOTED that the Board
authorize the holding of a Central Division
Convention, July 8-9, 1989, at Indianapolis,
Indiana, to be sponsored by the Indianapolis
Hamfest Association, an association of Amateur
Radio clubs in the Central Indiana area.

46) On motion of Mr. Mark, seconded by Mr,
Mendelsohn, it was VOTED that the 1987
Technical Excellence Award is given to Mr. C.I.
Michaels, W7XC, and that he is awarded the
Pewter Cup for his article, “*Some Reflections
on Vertical Antennas,” which appeared in the
July 1987 issue of QST. The Board of Directors
thanks all Technical Advisors for their help to
the amateur community throughout the year.

47) It was moved by Mr. Harrison, seconded
by Mr. Mark, that the Editor of 087 is requested
to determine reader interest in the propagation
forecast charts in QST and if in his judgment,
the space could be better utilized for some other
purpese, to cease their publication. On motion of
Mr. Nathanson, seconded by Mr. Mendelsohn,
it was voted to amend the motion by deleting all
after ““charts in 87."" The question then being
on the motion as amended, the same was
ADOPTED.

48) On motion of Mr. Mendelsohn, seconded
by Mr. Nathanson, it was VOTED that the 1987
ARRL Professional Teacher of the Year Award
be conferred jointly on Mr. Joseph Fairclough,
WB2JKJ, and Mrs. Carole Perry, WB2ZMGP,

49) On motion of Mr. Grauer, seconded by
Mr. Mendelsohn, it was VOTED that the Board
authorize the holding of a Kansas State Con-
vention, in Wichita, on October 1-2, 1988,

50) On motion of Mr. Frenaye, scconded by
Mr, Stafford, it was VOTED, at 9:15 AM, that
the Board sit as a Committee of the Whole to
discuss advertising and product review policy;
members of the staff other than Messzs. Sumner
and Rinaido were excused. The Committee arose
and reported to the Board at 9:55 AM and the
staff returned, At this point, Mr. Holladay took
the Chair for Mr. Price,

31) On motion of Mr. Stafford, seconded by
Mr. Heyn, it was VOTED that the ARRL Board
of Directors approves the holding of an ARRL
Pacific Division Convention in San Jose,
California, on Cctober 14-16, 1988 to be
sponsored by the Santa Clara County Amateur
Radio Association, an ARRL affiliated club.

52) It was moved by Mr. Milius, seconded by
Mr. Nathanson, that the Public Relations
Compmittes investigate the feasibility of providing
support to local clubs in the area of developing
classes for use on TV channels. On motion of
Mr. Quiat, seconded by Mr. Heyn, it was voted
to POSTPONE consideration of the matter for
one hour.

53) It was moved by Mr. Nathanson, second-
ed by Mr. Mendelsohn, that the League shall
offer repeater owners, trustees and repeater
coordinators/spectrum managers its good
services in arranging binding arbitration through
the American Arbitration Association or similar
forum. [t was moved by Mr. Hurlbert, seconded
by Mr. McCobb, that the motion be amended
by adding at the end, **But shall take no part
whatsoever in the actual arbitration process; it
shall be the policy of the ARRL that no Officer
or Direcior of the ARRL shall serve ay an
arbitrator/mediator.”” Mr, Nathanson rose to
a point of order: the amendment was at
canfrary purposes to the motion being amended,
The Chair ruled that the motion was in order.
Mr. Nathanson appealed the ruling of the Chair,
but on vote of the Board, the ruling was
sustained. The question on the amendment
then being called, the same was LOST. Where-
upon, the original question being put to the

Board, the motion was ADQPTED.

54) The Chair recognized Hounorary Vice
President George Hart, WINJM, who entered
the meeting at 10:23 AM (applause).

55) On motion of Mr. Butier, seconded by
Mr. Quiat, it was VOTED that approval is
granted for an ARRI, State Convention to be
held in Albany, Georgia, on June 16-17, 1989,

56) On motion of Mr. Heyn, seconded by Mr.
Haynie, it was unanimously VOTED that the
Volunteer Resources Committes and the Pub-
lications Committee jointly study ways to
encourage affiliated clubs to more actively
promote and sell membership supplies and
League publications, particularly at hamfests and
other events that such clubs sponsor. The Board
was in recess from 10:25 to 10:50 AM, at which
point Mr. Price resumed the Chair.

37) On motion of Mr. Oison, seconded by
Mr. Mendelsohn, it was VOTED at 10:51 AM,
that the Board of Directors sit as a Committes
of the Whole to discuss international matters.
During the course of these discussions, the Board
was in recess for luncheon from 11:32 AM to
1:06 PM, reconvening with all persons herein-
before mentioned present except Messrs, Gmelin
and Hart. Deliberations as a Committee of the

Whole continued until 1:34 PM, at which point 4

the Committee arose and reported to the Board.
On motion of Mr. Milius, seconded by Mr.
Turabull, it was VOTED to adopt the report of
the Committee, Mr. Nathanson requested to be
recorded as voting against adoption.

58) The Board then considered Mr. Mitius’
motion at Minute 52, action on which had bheen
postponed at that time, and the same was
ADOPTED. Accordingly, the Public Relations
Committee will investigate the feasibility of pro-
viding support to local clubs in the area of de-
veloping classes for use on TV channels.

39) The Board then considered Mr.
Mendelsohn’s motion at Minute 32, action on
which had been postponed on Thursday. On mo-
tion of Mr. Heyn, seconded by Mr. Mark, it was
VOTED that the matter of an entry level guide
for Emergency Coordinators with a voluntary
self-test included is referred to the Publications
Committee.

60) The Board was in recess from 1:53 untif
2:37 PM, during which time members had the
opportunity, at the invitation of the Adminis-
tration and Finance and Membership Services
Committees, to hear a presentation on affinity
credit cards. At this point, Mr, Kanode took the
seat for Mr. Milius,

68) It was moved by Mr. Mendelsohn,
seconded by Mr. Quiat, that the following be
adopted;

1. After due consideration by the ARRL,
it has been determined that the authority of the
following listed frequency coordinators is der-
ived from the voluntary participation of the en-
tire amateur community in the areas they serve.

2. The ARRL, in recognition of the specific
terms of the FCC's Report and Order in PR
Docket 85-22, agrees that there can be only one
recognized frequency coordinator per band per
geographic area.

THEREFORE, the following are acknowl-
edged, by virtue of the recognition accorded
them by the eatire amateur community, as the
sole frequency coordinators in their respective
jurisdictions:

ALABAMA—Alabama Repeater Council, Inc.
ALASKA—Mel Bowns, KL7GG (western
interior and northern)—Jerry Curry,

KL7EDK (southeast area)—Edward Schilling,

W6SIJ
ARIZONA—Ralph Turk, W7HSG
ARKANSAS—-Rick Mobley, WBSFDP
CALIFORNIA—(northern) Northern Amateur

Relay Council (southern - 29, 52, 450 MHz,

ATV and Microwave)—Sounthern California

Repeater and Remote Base Association
(southern-144 MHz)—Two Meter Area Spec-
trum Management Association

COLORADO—Colorado Council of Amateur
Radio Clubs—Repeater Coordination Com-
mittee

CONNECTICUT—See New York City-Long
Island ‘

DELAWARE—See Maryland

DSTRICT OF COLUMBIA—See Maryland

FLORIDA—Florida Repeater Council, Inc.

GFORGIA—SouthEastern Repeater Association

HAWAII—Hawaii State Repeater Advisory
Couneil

IDAHO—(south and east) Ronnie E, Moss,
K7ENE (north and west) Larry E. Smith,
WTZRQ (panhandle and eastern Washington)
Doug Rider, KCTIC

ILLINOIS—Illinois Repeater Association;
Member, Mid-America Coordination Council

INDIANA—(50 MHz) David A, Epley, N9CZV
(144 MHz) Walt Breining, N9WB (220 MHz)
Paul L. Schmidt, K9PS (440 MHz) Richard E.
Shelton, N6RS

HOWA—Towa Repeater Council; Member, Mid-
America Coordination Council

KANSAS—(Except Kansas City metro area)
Kansas Amateur Repeater Council; Member,
Mid-America Coordination Council

KENTUCKY—(eastern) SouthFastern Repeater
Association (remaining areas) Larry Malone,
KC4TX

LOUISIANA —I ouisiana Council of Amateur
Radio Clubs

MAINE—See Massachusetts

MARYLAND—The Middle Atlantic FM and
Repeater Council

MASSACHUSETTS—New England Spectrum
Management Council

MICHIGAN—(lower) Michigan Area Repeater
Council (upper Peninsula) Upper Peninsuia
Amateur Radio Repeater Association

MINNESOTA—Minnesota Repeater Council

MISSISSIPPI—I.8. Grantham, NSDWU

MISSGURI—{Except Kansas City Metro Area}
Missouri Repeater Council; Member, Mid-
America Coordination Council

MONTANA—Repeater Advisory Committee of
Montana

NEBRASKA -—Member, Mid-America Coordi-
nation Coungil

NEVADA—(northern) CARCON (southerm)
R. Scott Fowler, WATGIV

NEW HAMPSHIRE—~See Massachusetts

NEW JERSEY—(northern) See New York
{(NYC-LD) (southern) See Pennsylvania
(eastern)

NEW MEXICO—New Mexico Frequency Co-
ordinating Committee

NEW YORK—(New York City-l.ong Island,
northern New Jersey and Connecticut) Tri-
State Amateur Repeater Council (TSARC)
(upstate-except: [Clinton and N. FEssex
Counties—see Vermont] {Franklin and St.
Lawrence Counties—St. Lawrence Valley
Repeater Association]) Upper New York
Repeater Clouncil (western New York [west
of Rochester]) Western New York-Southern
Ontario Repeater Council

NORTH CAROLINA—SouthEastern Repeater
Association

NORTH DAKOTA—William Ockert,
WBAVHW

OHIO—0Ohio Area Repeater Council, Inc.

OKLAHOMA —Oklahoma Repeater Society,
Inc.; Member, Mid-America Coordination
Council

OREGON—(also Vancouver, WA) Oregon
Region Relay Council, Inc.

PENNSYL.VANIA —(eastern Pennsylvania and
Southern New Jersey) The Philadelphia Area
Repeater Clouncil (TPARC) (western) Western
Pennsylvania Repeater Council
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PUERTO RICO—Puerto Rico ARC
RUHODE [SLAND—See Massachusetts
SOUTH CAROLINA —3SouthEastern Repeater
Association
SOUTH DAKOTA—Member, Mid-America
Coordination Council
TENNESSEE—5SouthEastern
Association
TEXAS—Texas VHF-FM Society, [nc.
UTAH—Utah VHF Saciety
YERMONT—(also Clinton and N. Essex
Counties of New York) Vermont Independent
Repeater Coordinating Committee
YIRGINEA —{northerny See Marvland
(southern) SouthEastern Repeater Assoctation
WASHINGTON—(castern, also Idaho pan-
handle) Doug Rider, KCTIC (western)
Western Washington Amateur Relay Associa-
tion (Vangcouver area) Oregon Region Relay
Conneil, 1nc.
WEST VIRGINLA-SouthEastern Repeater As-
sociation {eastern panhandle) See Marvland
WISCONSIN—Wisconsin  Association  of
Repeaters; Member, Mid-America Coordina-
tion Counci

WYOMING—Wyoming Council of Amateur
Radio Clubs

3. Tn those few geographic or political areas
in which no clear determination of the desired
repeater coordinator/spectrum manager exists ot
the existing coordination mechanism is in sig-
nificant dispute, based on a Commission
determination, then no caordinator is, or shall be,
listed in the ARRL Repeater Directory until, by
a settlement of ditterences within the area, a
recognition of a single coordinator can be made
by mediation, arbitration ur other means.

4. The President, Executive Vice President
and Counsel, together with such other persons as
they deem necessary, shall solicit from the FCC
a reaffirmation of the principles set forth in PR
Docket 85-22 in support of frequency coordina-
tion ettorts. It was moved by Mr, Heyn, seconded
hy Mr. Nathanson, that the motion be ameoded
hy striking all of the text except paragraph 4, but
the motion to amend was 1.OST. Whereupon, a
roll-call vote being ordered on request, the motion
was adopted, ten votes in favor to one vote
opposed, with four abstentions. Those voting in
favor were Messrs, Butler, Drake, Frenaye,
Harrison, Haynie, Mark, Mendelsohn, Milius,
Quiat and Stafford. Mr. Heyn voted nay and
Messrs. CGrauer, Metzger, Mathanson and
Turnbull abstained. So the motion was
ADOPTED.

%2} 1t was moved by Mr. Heyn, seconded by
Mr. Stafford, that the Membershup Services
Cormnmittee, with advice from the VHF Repeater

Repeater

Advisory Committee and the Legal Strategy -

Committee, be tasked to develop a set of recom-
mended procedural and organizational guidelines
for frequency coordinators. These guidelines shall
he prepared in time for review at the {989 Annual
Meeting. A roll-call vote being ordered on request,
the cuestion was decided in the negative. Those
voting in favor were Messrs. Frenaye, Heyn,
Quiat and Stafford. Those voting nay were
Messrs. Butler, Drake, Graver, Harrison, Haynie,
Mark, Mendelsohn, Metzger, Milius, Nathanson
and Turnbull. So the motion was LOST,

63) On motion of Mr. Butler, seconded by Mr.
Turnbull, it was VOTED that the President is
directed to appoint an Ad Hoc Committee
charged with the responsibility of completing the
planning for the role of ARRL as host of the 1989
Region 2 IARU Couference in Orlando, Florida.

64) At this point, 3:20 PM, Mr. Price resumed
the Chair, and Mr. Knochenhauer took the seat
for Mr. Statford.

£5) On motion of Mr. Mark, seconded by Mr.
Mendelsohn, it was VOTED that the 1987 Hiram
Percy Maxim Award is conferred on Stacey L.
Garner, KAYWDE. During the course of the
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above, Mr. Stafford resumed his seat.

66) On motion of Mr. Mendelsohn, seconded
by Mr. Drake, it was VOTED that the 1987
ARREL Instructor of the Year Award be conterred
on Larry Odoms, KTNLUL.

67) n motion of Mr. Drake, scconded by Mr.
Haynie, it was VOTED that the ARRL endorses
and supports in principle the <ffort to include a
competitive Amatenr Radio activity in the
program of the 1990 Goodwill Games in Seattle.

68} On motion of Mr. Stafford, seconded by
Mr. Mendelsohn, the following resolution was
ADOPTED:

WHEREAS, there appears to be a need to
make the geseral public more aware of the
existence, purposes and benefits of Amateur
Radio, now therefore,

BE IT RESOLVED, that the Board of Direc-
tors hereby establishes an *““Amateur Radio Public
Avwarensss Day.”” Further, that staff is tasked with
the following:

I. Tietermine the most opportune time for
such an Amateur Radio Public Awareness Day,
taking into consideration other operating events;

2. Develop a set of pupidelines or recom-
mendations for setting up and operating a public
display related to Amateur Radio. The guidelines
should include previously published articles or
papers on how to operate a public display on
Amateur Radio and suggestions by groups or
individuals who have operated such an Amateur
Radio display. Such guidelines shall include a
listing of the written materials and handouts avail-
able to such groups for the promotion of Amateur
Radio;

3. Upon request, make available to any
Amateur group desiring to operate a public
Amateur Radio display, the guidelines and
handouts referred to above;

4. Take additional steps necessary and
appropriate to promote Amateur groups® partici-
pation in said Amateur Radio Public Awareness
Day prograras,

69 The Roard was in recess trom 3:43 to 4:02
PM during which time Messrs. Hurlbert and
Atkins deparied from the meefing, and Mr.
CGimelin returped to it.

70) On motion of Mr. Kanode, seconded by
Mr. Stafford, it was VOTED that the appropriate
committes evaluate all cxisting national
NMemoranda of Linderstanding, especially address-
ing the issue of lability insurance coverage for
amateurs who operate with them (the served
agencies) and under what conditions the insurance
is activated.

71) It was moved by Mr. Metzger, seconded
by Me. Haynie, that the Executive Vice President
negotiate with appropriate companies for affinity
vards, that is, credit cards bearing the emblem and
name of ARRL, which can be offered to ARRL
embers, Half of all royalties to be realized from
these cards are reserved for the Fund for the
Defense of Amateur Radio Frequencies. After
cxtensive discussion, on motion of Mr, Heyn,
seconded by Mr. Grauer, it was VOTED to
terminate debate. A roll-call vote being ordered
on request, the guestion was decided in the
affirmative, ten votes in favor to five opposed.
Those voting aye were Messrs. Butler, Drake,
Frenaye, Haynie, Heyn, Mendelsohn, Metzger,
Quiat, Stafford and Turnbull. Those voting nay
were Messrs. Grraver, Harrison, Mark, Kanode,
and Nathanson, So the motion was ADOPTED.

72) On motion of Mr. Haynie, seconded by
Mr. Hoiladay, it was upanimously VOTED that,
consistent with Board policy adopted at Minute
34 of the 1988 Annual Meeting, the ARRL Board
urges the ARRL Foundation to reimburse
expenses for Shuttle Amateur Radic Experiment
{SAREX)} hardware incwrred by the Johnson
Space Center Amateur Radio Club to a limit of
$8,000, in support of the shuttle mission on which
Dr. Ron Parise, WA4SIR, is scheduled to flv,

+

73} On motion of Mr. Mark, seconded by dMr.
Harrison, it was VOTED that the 1989 Annual
Board Meeting begin on the third Friday in
January, that is, january 20.

74) {t was moved by Mr. Mendelsohn,
seconded by Mr. Drake, that a standard operating
procedure for formation of new Sections be
adopted ay follows: Should members of a Section
desire to form & new Section, or Sections, from
an existing Section, or Sections, the following
procedures shall apply.

{. The case is made to the Division Director
by members and/or Section Managers for dividing
present Sections. The case will include suggested
county or natural geographic boundary lines.

2. If the Director decides the case is
meritorious, then the Director prescnts the case
to the Volunteer Resources Committee for review.
‘The Volunteer Resources Committee forwards it
with a recommendation to the Hyecutive
Committee. The Executive Committee reports to
the full Board, with recommendation for action.
Maximum publicity, using all available media, will
be given {during this process) to the affected
section.

3. At any stage, upon petition of 10% of the
members voting in the previous Section election,
a referendum shall be held on the question.

4. If the referendum favors the creation of
a new Section or Sections, and the Board concurs,
then an interim Section Manager shall be ap-
pointed by the Field Services Manager in con-
sultation with the Division Director, and the new
Section is worked into the next available Section
Manager election cyele, following established
routine. On motion of Mr. Kanode, seconded by
Mr. Hevn, it was voted to POSTPONE considera-
tion of this matter indefinitely.

75) It was moved by Mr, Mendelsohn,
seconded by Mr. Mark, that the Rules and
Regulations of the Field Organization be amended
as follows:

“7(d) The Field Services Manager, at the
request of, or in consultation with, the affected
Bection Manager, and with the agreement of the
Executive Vice President, may cancel the appoint-
ment of any non-glected member of the Field
Organization.” Paragraphs 7(d) (¢) and () would
be renumbered to (e) {f) and (g), respectively.
Atter discussion, however, Mr. Mendelsohn with-
drew the motion with the permission of his
second.

76) On motion of Mr. Frenaye, ssconded by
Mr, Kanode, it was VOTED that the ARRL
Board establish the goal to double the number of
ARRL-affiliated Amateur Radic Clubs aiready
existing in schools duritg the next three years and
that staft’ members develop & pian to reach this
goal by the end of 1991, At this point, 5:04 PM,
Mr. Milius resumed his seat.

1) 1t was moved by Mr. Nathanson, seconded
by Mr. Milius, ¢hat the following resolution be
adopted:

WHEREAS, the e¢niire world and some
American possessions are active on 40-meter single
sideband on the 7075-7100 kHz portion of the
4{-meter band, and

WHEREAS, the American Amateurs are dis-
advantaged in international contacts as a result
of this condition, and

WHEREAS, the use of this portion hy
American Amateurs s reasonable and just, now
therefore,

BE IT RESOLVED that Communications
Counsel is directed to forthwith petition the FCC
to allow Advanced and Extra-Class Amateurs SSB
privileges in the 7075-7100 kHz portion of the
40-meter band. A roll-call voiz being ordered on
request, the guestion was decided in the negative,
three votes in tuvor to twelve votes opposed.
Those voting in favor were Messrs. Harrison,
Milius and Nathanson. Thoge voting nay were
Messrs. Butier, Drake, Frenaye, Grauer, Haynie,



Heyn, Muark, Mendelsohn, Metzger, Quiat,
Stafford and Turnbufl. So the motion was LOST,

78) On motion of Mr. Nathanson, seconded
by Mr. Metzger, it was VOTED that the Publica-
tions Committee study the possibility of placing
AKRL publications in national booksellers stores.

79) On motion of Mr. Mendelsohn, seconded
by Mr. Harrison, it was VOTED that the Volun-
teer Resources Commitiee review the Simulated
Emergency Test (o determine its timeliness and
utility.

80y On motion of Mr. Mendelsohn, seconded
by Mr. Frenaye, it was VOTED that the VHF
Repeater Advisory Committee examine the merits
of encouraging trustees of all repeaters that have
an autopatch to also provide a readily accessible
method for connecting to police emergency
telephone (911) services.

81} On motion of Mr, Mendelsohn, seconded
by Mr. Nathanson, it was VOTED that the
Executive Vice President and the Editor of QS7°
study the desirability of an opinion/editorial
{op-ed) column in Q8T If the idea is found to
be desirable, the editor of (ST shall implement
an “op-ed" feature, A report on their findings
shall be given o the 1989 Annuai Meeting of the
Board of Directors.

82) It was moved by Mr. Mendelsohn, second-
ed by Mr. Nathanson, that the Board of Directors
establishes a Natiomal Traffic System Service
Award to be presented to those who furnish as-
sistance in the way of FM repeaters, digipeaters
or similar systems through which NTS traffic is
allowed to flow. This award shali be presented
by ARRL Headquarters, upon the recommenda-
tion of a Section Manager, to the trustee and
support staff of the system being recognized.

Criteria: The system must exhibit sustained
support of National Traffic System operation for
dt least one vear,

Award application: Section Traffic Manager
sends a letter of recommendation to the Section
Muanager, who further recommends the trustee/
support group to the Field Services Department
Manager. The Field Services Department then
sends the certificate to the Section Manager/
Section Traffic Manager for presentation. On
Motion of Mr. Stafford, seconded by Mr. Heyn,
it was voted to POSTPONE consideration of this
matter until completion of a study of a similar
proposal by the Volunteer Resources Committee,

R3) It was moved by Mr, Mendelsobhn, second-
ed by Mr. Nathangon, that the appropriate com-
mittee study furnishing both current and new Life
Members with a plastic membership card similar
in size to a credit card to foster pride in belonging
to ARRL. The card should have an appropriate
League symbol and the name, call and member-
ship number of the Life Member; but the motion
was LOST. The Board was in recess from 5:31
to 5:44 PM.

84) Tt was moved by Mr. Frenaye, seconded
by Mr. Stattord, that the Board adopt the recom-
mendations of the ARRL Education Task Force
to revise the order of presentation of material in
all ARRL license manuals and Training Guides,
and that the Volunteer Examiner Coordinators
Question Pool Committee be urged to make
contemporanecus changes in its materials, On
motion of Mr. Haynie, seconded by Mr. Heyn,
the matter was referred to the Publications
Committee,

85} On motion of Mr, Stafford, seconded by
Mr. Milius, it was VOTED that the Membership
Services Committee study ways of encouraging
Novice and Technician licensees to operate in the
CW mode.

#6} On motion of Mr, Mendelsohn, seconded
by Mr, Nathanson, it was unanimously VOTED
that the Board of Directors thanks the staff,
especially Robert Schetgen and Maty Weinberg,
for iheir support of the Board Meeting.
{Applause}

87 There followed an opportunity for all
present to make final comments. Mr. Milius
observed that this would be his last meeting, since
he is not running for re-clection after having
served eight years on the Board, and expressed
thanks for the courtesies extended to him during
that time {applause). Mr. Weinstock announced
that he, too, was not seeking reefection, since he
is contemplating entering a doctorate program,
which might well oecur outside the New England

Division. He also expressed his appreciation for
the courtesies extended by Board members
(applause). There being no further business, on
motion of Mr. Milius, the Board adjourned sine
die at 6:30 PM. (Total time in session as a2 Board:
11 hours, 49 minutes: as a Committee of the
Whole: | hour, 49 minutes.)

Respectfully submitted,

Perry Williams, WIUED

Secretary [G8%)

Strays -8

EXOTIC DX CALLING

(1 T'was fishing for DX on 20 meters CW one
evening when | heard a weak and raspy
station calling CQ.

Chunker ching chunker ching, chunk
chunker ching kerchunk, he went. On and on,
then more of the same.

Sometimes his CQ sounded like several
stuttering Ns (chunker chings) run together,
but he kept up a certain rhythm and had an
interesting swing in his fist.

I smelled exotic DX from the beginning,
and visualized some indigenous genius on a
remote island who had salvaged a few radio
parts from a crashed WW If bomber. Now,
he had at last gotten everything hooked up
to a random wire, which by mere happen-
stance was throwing a lobe in my direction.

Oceasionally he went key-down, as if he
was at last ready to send the DE, identify
himself and end his call-up. 1'd slide to the
edge of my chair and grab my main tuning
knob in readiness, because with his rig steady
keyed for even a moment his final tank cir-
cuit began picking up oscillations and he con-
sequently zoomed out of my bandpass. Then
1 had to chase his slippery signal up the band.

But, instead of sending DE and his call
sign, he would send what [ imagined to a be
sloppy DX, and go right to calling CQ. You
know the kind of guy I'm talking about.

[ left my volune up high and rushed to the
kitchen for a cold seda pop. As 1 slammed
the refrigerator door, the DX guy went crazy;
[ ran for my knurled knobs!

After a lengthy steady carrier, he finally
sent DE followed by probably the most exotic
call sign ever uttered. He sent it twice,
garbled, with all his gruff dits and dahs run
together, then fell silent.

As he sent, I twiddled my dial and followed
him up-band 20 kHz! With my other hand,
I seribbled down what 1 heard and also com-
mitted it to memory.

When 1 was sure he had stopped sending,
I guickly switched my Deluxe Electronic
Keyer to **Semi-Auto,” and with a very risky
275 mils on my final plate began pounding
out a call on the dah side of my paddle at
about 10 WPM.

| sent everything T could imagine that
sounded like what T had just heard, 1 imitated
his sloppy swing and tried to develop his
unique rhythm as [ went along, With a few

variations, my calls to him went something
like this:
EMBICZ/INGIVO? BNOFQY /MMT? DE NTIGP NTIGP K

I waited through an anxious period of silence
before chancing each call, grateful that no one
clse was buiting in. Evidently 1 was the only
op who had the DX station, or else the others
had gotten bored and moved on.

I kept calling for ten minutes in the general
atea of the band where the rare DX station
had transmitted.

Suddenly he went key-down, producing a
wavering crescendo of noise. | figured he was
tweeking up his rig, getting ready to answer
me!

Just as his signal climbed in intensity to a
solid 59 on my meter, | heard a loud sizzling
and snapping sound in my weak left car.

At first, I optimistically imagined the dis-
fant station had asked me GRZ? or sent TML

But then, in my peripheral vision I
perceived several bright flashes of light
emanating from behind the narrow vent at the
bottom front of my refrigerator. This was
accompanied by some more sizzling sounds,
several little blasts of smoke and a heady
whisp of ozone,

At that moment, an ancient fuse on my
main line blew out, s everything went dead,
even my HF rig.

So there I sat in darkness and wonderment.

Well, I never got a QSL card from the guy,
But framed on the wall of shack alongside the
other cards you'll see a service call/repair bill
from a local appliance repair shop for $47.75.

It constantly reminds me of the day I
worked my refrigerator.—Jack M. Fosmark,
NIGP

MOVING, UPGRADING YOUR CALL?

[’ When you change your address or cail
stgn, be sure to notify the Circulation Depart-
ment at ARRL HQ. Enclose a recent address
label from a OS8T wrapper if at all possibie.
Address your letter to Circulation Depart-
ment, ARRL, 225 Main St, Newingion, CT
06111. Please allow six weeks for the change
to take effect. Once we have the information,
we’ll make sure your records are up-to-date
50 yow’ll receive ST without interruption,
If you're writing to HQ) about something else,
please use a separate piece of paper for each
request.
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Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

ARRL Files Comments on Restrictive Antenna Covenants

It is usually not the practice of the ARRL
to become involved in FCC dockets and
rule makings outside of the scope of direct
interest to amateurs. However, FCC
Docket 838-13%8 is an exception.

Docket 88-138 is an FCC Inquiry into
possible adverse effects to viewers when
cable television companies do not carry all
uf the local broadcast stations. In the past,
the FOC has tried to require cable com-
panies to provide an **A-B switch,” with
which the viewer could switch between the
cable system and his outside antenna to
receive local stations not on his cable
system,

How does this affect amateurs? In order
to receive the broadcast station not carried
by his cable system, the television viewer
usuaily must use an outside antenna. The
point of the ARRL comments is that
restrictive putside antenna covenants limit
the off-the-air reception of broadcast tele-
viston signals in the same way they prohibit
or seriously limit amateur communications.
f.eague studies show that antenna
covenants began to proliferate in the early
to mid-1970s, during the heyday of the
Citizen’s Radio Service (CB), when rooftop
antennas for CB became numerous.

Dr Wayne Overbeck, N6NB, ARRL
Vice Director of the Southwestern Division,
has vonducted research on restrictive
antenna covenants in new housing develop-
ments near Los Angeles, Dallas/Ft Worth
and San Francisco. His research paper on
this subject, presented at the 1986 Western

Communications Educators Conference
and published in the Winter 1987-88 issue
of Mass Comm Review, is *‘Communica-
tions Policy-Making by Real Estate
Developers: The *Must Carry’ Rule, A/B
Switches and Deed Restrictions.”’

The ARRL’s comments cite Overbeck’s
findings and include a copy of his report.
According to the study, in the Los Angeles
area ‘‘Bvery single new housing develop-
ment in Orange or Ventura County was
found to have a deed restriction prohibiting
all outdoor antennas. Only in the more
rural and inexpensive areas of Riverside
County was there a variation in the
pattern.’

Furthermore, many of the deed restric-
tions that Overbeck examined contained
virtually identical language forbidding
antennas. This suggests that real estate
developers have reached a consensus that
outdoor antennas should be prohibited,
and that such language has become
standardized among the law firms who
draft declarations of covenants for
builders. ]

Mot only are new housing developments
forbidding outside antennas, but more
ominously, planned communities con-
sisting of multiple developments governed
by one master declaration of covenanis can
effectively prohibit outside antennas in
entire towns!

The study points out that “*. . . real-estate
developers could eventually [imit the [non-
cable] television viewing alternatives for a

large percentage of the population. In the
end, homebuilders, not the FCC or even
the free marketplace, might determine the
fate of the competing electronic com-
munication technologies by denying some
an adequate customer base...”

The study in the Dallas/Ft Worth area
showed nearly one-half of the develop-
ments either prohibited outdoor antennas
altogether or imposed severe height restric-
tions. An additional one-third aflowed one
radio or TV receiving antenna per lot. Only
rural, large-acreage subdivisions some dis-
tance from Dallas had no antenna pro-
hibitions. His studies in the San Francisco
area (Confra Costa County) showed
antenna restrictions in 15 of 18 new
developments, with 9 prohibiting antennas
altogether and 5 requiring architectural
control board or homeowner association
approval. One development allowed out-
door antennas until cable television was
installed.

Qur comments conclude that ‘‘the
proliferation of restrictive covenants makes
it impossible to cast the issue aside by
calling them ‘private contractual agree-
ments’; there is no alternative. The
covenants become contracts of adhesion,
with no reasonable means of accommoda-
tion for television viewing short of cable
subscription. . .the ad hoc regulation of
interstate communication by covenant is so
extensive as to require the Commission’s
immediate attention.” ARRL comments
were filed Jjuly 8.

ARRL FILES COMMENTS AGAINST
SSB ON 30 METERS

The ARRL has filed comments opposing
a petition (RM-6363) filed by Anthony
Sivo, W2FJ, to permit SSB operation in the
30-meter (10.1-10.15 MHz} band. In his
petition, Sivo contended that the band is
underutilized because phone emissions are
not permitted there.

The ARRL’s comments took issue with
Sivo’s statements that this band is
underutilized and said that a ““great deal
of amateur communication is conducted 24
hours per day”’ in this band. We noted that
the 30-meter band is allocated to the fixed
service outside of the US on 4 primary basis
and anateurs are not allowed to cause
“harmfu! interference’ to this service.
Thus *“the primary obligation of the
Amateur Radio Service on this band. .. is
not to lpad it ‘to the full extent possible”
as the petition would have it. Rather the
oblgation is to use it in such a manner as
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to protect against interference to ongoing
fixed station use.”

In his petition, Sivo noted that some
countries permit SSB operation on the
30-meter band. The League responded by
saying that this was true only because these
countries do not provide subbands for
different emissions and **such operation is
not in accordance with the band plan for
the thirty-meter band adopted worldwide
by the International Amateur Radio Union
(IARU). The IARU band plan is adhered
to almost universally.”

The ARRL also cited a 1980 survey in
which the amateur community was asked
what the uses and subdivisions of the
30-meter band should be. **Of 610 written
comments received at League Headquarters,
71% of the respondents suggested that
either A1A and F1B emissions only in the
50-kHz wide band should be allowed.”

The comments concluded by noting that
the FCC had expanded HF phone bands

in 1983 and that the 24-MHz band offered
a 60-kHz phone segment. *“There is no
showing, in the instant petition or other-
wise, that the creation of a telephony
subband at thirty meters is in any sense
necessary or desirable. ln summary, the
League believes that the instant petition
does nof warrant further Commission con-
sideration, and requests it be denied.”

HAVE YOU WRITTEN YOUR
CONGRESSMEN YET?

Your assistance is urgently needed! As
reported in “Congressional Resolutions
Support Amateur Radio™ {August 1988
QST, page 60), two Concurrent Resolu-
tions are presently ‘“in processing’’ con-
cerning Amateur Radio: one in the House
of Representatives (H Con Res 317) and the
other in the Senate (S Con Res 127). These
resofutions express a *‘sense of the Con-
gress” in general support of Amateur
Radio. In order for these Resolutions to be



accepted, 218 cosponsors are required in
the House and 51 in the Senate, a majority
in each body.

Please take a few moments to write a
short note to your Congressional represen-
tatives (perhaps on a QSL card!) asking
them to cosponsor these resolutions. If they
are already cosponsors, thank them for
supporting these resolutions and Amateur
Radio.

This is a current list of the cosponsors of
H Con Res 317, introduced by Rep Robert
Dornan (R-CA): Nancy Johnson R-CT;
John Rowland R-CT: Amory Houghton
R-NY; Edolphus Towns D-NY; Delbert
Latta R-OH; George Hochbrueckner
I>-NY; Dennis Hastert R-11L; Bill Schuette
R-MI; Robert Roe D-NJ; Frank Horton
R-NY; Robert C. Smith R-NH; Clay Shaw
R-FL; Peter DeFazio D-OR; Earl Hutto
D-FL; Bob Traxler D-MI; Helen Bentley
R-MD; Jerry Lewis R-CA; Tom Robinson
D-AR; Pat Roberts R-KS; Jack Davis
R-1L; Manuel [Lujan R-NM; Ben Campbell
D-CO; Dan Coats R-IN; Lynn Martin
R-il.; Bill Clinger R-PA; James Florio
P-NJ; Bill Emerson R-MO; Charlie Rose
D-NC; and Bob Lagomarsino R-CA. The
Senate Resolution introduced by Sen. Pete
Wilson (R-CA) has two cosponsors: Bob
Dole R-KS and Dale Bumpers D-AR.

The complete texts of both House and
Senate Resolutions are available by sending
a business size SASE with yvour request to
the Regulatory Information Branch,
ARRL HQ.

FCC FINES THREE FOR ILLEGAL
OPERATION

According to an FCC news release, three
New York City residents have been fined
a total of 33750 for illegal shortwave radio
operation between New York City and the
Dominican Republic. The Commission
inspected the three stations in April and
May and found them operating just out-
side the amateur 20-meter band without
valid FCC radio station licenses. The three
stations were apparently being used to help
transfer money between the United States
and the Dominican Republic.

The illegai transmissions were detected
by the FCC’s national monitoring network:
such unlicensed operation is a violation of
Section 301 of the Communications Act,
and operators are subject to fines of up to
$100,000 and/or one year in prison.

FCC “LUNCHEON’' MEETING HELD

The FCC’s Consumer Assistance and
Small Business Division of the Office of
Public Affairs recently sponsored a
“‘brown bag” lincheon. The get-together
was hosted by FCC Private Radio Bureau
Chief Ralph Haller.

A number of topics of interest to the
Amateur Radio community were discussed
during the luncheon, and a brief overview
of the most important items is included
here,

FCC-issued Call Signs Update
The following is the FCC listing of “just-issued™” amateur call signs as of July 1.
Distﬂcf “A” nB:r ucu an
Extra Advanced Tech/Gen Novice
[0 Wkgs KESWN NBAJMN KBACYK'
1 NS1G KC1KC N1FVG KA1SIH
2 Wi2D KE2HU N2IJP KB2GAX
3 NQ3T KDalJ N3GIW KA3TJA
4 AB4IW KMaDY MN4ATFY KCAGAT
5 AABGH KG5LG N5SMUL KBSGTF
& AABJH KJ6tv NESOW KBeZBI
7 WQ7F KF7LM N7LIA KB7FIZ
8 WIBF KESST NBJRE KBBFE
9 NZgR KEQLN NIHPL KB9BDW
Guam KH2K AHZBY KHZ2DH WHZALQ -
Hawaii e AHBJC NHEPS WHEBZC
Alaska L AL7KB NL7OF WL7BRY
US Virgin Is KP2Y KP2ZBN NP2CR WP2AGA
Puerto Rico " KP4PK WP4PX WPR41BR
“*All 2 x 1 calls have been issued in the district.

Haller spoke on the status of Volunteer
Examining in Amateur Radio and stated,
““there is tremendous interest in being a
VE... We're most appreciative of the
tremendous untiving efforts of the YECs
and VEs. What a tremendous improvement
over the old system where you had to go
to an FCC office."*

The PRB-3 call-sign inquiry *“is under
active consideration,”” and a decision
should be made in the near future,
according to Haller.

Haller also spoke briefly on Novice
Enhancement and its effects on decreasing
dropouts and improving license upgrading
among Amateur Radio operators.

The physical quality of Amateur Radio
licenses was also discussed. There will be
a study ro ascertain alternatives in the
printing of Amateur Radio licenses hope-
fully to develop a new form which is more
appropriate for the personal effort gone
into earning the license.

Regarding the Part 97 rewrite, the
audience asked Haller about the regulation
of RFI susceptibility in consumer products
and the lack of procedures in the proposed
rules to ensure amateurs’ rights of due
process in RFI disputes. Haller responded,
“I urge you to comment in the [Part 97
rewrite 88-139} docket on this. The Com-
mission sometimes has to fook at what is
the effect of the amateur operation on the
community. If an amateur is on the air and
wiping out 500 homes because the ham is
getting into a cable TV systern, one of the
immediate ways to rectify that problem and
pacify the town council is to ask the
amateur to shut down. Generally, the first
approach is the voluntary approach. This
would be a secondary approach, and one
that we would hope would not be long
term. .. [but would] give immediate relief
fo a tough situation.”

Haller concluded by saying, ‘It is very
important that you keep up with what the
Commission is doing, not only in the
Amateur Service, but also in services that

may have some kind of relationship with
the Amateur Radio Service.”

IS YOUR HAM LICENSE HARD TO
READ?

Here’s a reminder to those who receive
their Amateur Radio license in the mail,
expectantly tearing open the official-
looking envelope, only to find that they are
unable to read the call sign!

The licenses are typed on carbon copies
already in the mailer—a money-saving
measure for the FCC—at times making for
“difficult copy’® by the amateur on the
receiving end!

If you are thinking of going aver the call
with a pencil to darken it up, don’?! Any
alteration to the license automatically voids
it. The “‘enhanced license, if presented to
a VE team for license upgrade testing, will
probably be rejected.

[f your license arrives in *‘unreadable’*
condition, simply request a duplicate
license from the FCC, Box 1020,
Gettysburg, PA 17326, explaining the cir-
cumstanges,

FCC LICENSING FIGURES

FCC licensing figures as of the end of
May show that more new amateur licensey
were issued during the first five months of
this year than in any recent vear except 1987
(which had an unusually large number
during May, the result of people slipping
under the wire before the Novice Enhance-
ment rules took effect). We've welcomed
10,743 newcomers to our ranks in the first
five months of this year.

Even more impressive, there were (1,941
upgrades during the same five-month
period. This is more than twice the number
of upgrades four years ago and is an 8%
increase over the same period last year.

ARRL ADMINISTRATIVE HQ
ANNIVERSARY

It was 25 years ago that the address for
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the ARRL Administrative Headquarters
chanped forever from 38 LaSalle Road,
West Hartford. Beginning fuly I, 1963,
members were asked to use the Newington
address—a change to a larger, more
modern facility that they themselves had
made possible through their contributions
to the Building Fund.

As the 25th anniversary of the dedica-
tion of what many members still think of
as the **new’” building approached, and
with another fundraising project underway
for the renovation of WIAW, it occurred
to ARRL EVP Dave Sumner, K1ZZ, that
there was no visible acknowledgment at
Headquarters of the support members had
given to the Building Fund. Accordingly,
a large brass piaque has now been installed
outside the main entrance with this
inscription:

ARRL ADMINISTRATIVE
HEADQUARTERS

Construction was made possible by the
voluntary contributions of thousands of
members in 1962-63.

This Plague was placed in grateful
appraciation to them on the 25th
annivarsary of the building's dedication.
July 1, 1988,

MICHIGAN MAN SENTENCED FOR
ILLEGAL CB OPERATION

According to an FCC Public Notice,
Bradford Mitchell, of Niles, Michigan, was
sentenced to one-year imprisonment for
using a high-power CB transmitter. The
one-year sentence was suspended except for
an incarceration period of 90 days. In
addition, Mitchell was placed on three
years’ probation with the special condition
that he refrain from possessing or operating
a radio tranmitter. He was fined $1025 and
ordered to forfeit to the US Government
all CB radio equipment that had been
seized from him by the Government in 1986
and 1987, Mitchell must also perform com-
munity service as determined by his proba-
tion officer.

LICENSE RENEWAL

H( has been receiving a number of calls
recently regarding license renewal and the
*srace period” involved. For all FCC
Hicenses issued with a 10-year term, there
is a 2-vear grace period for renewal. Since
10-vear term licenses have been issued since
1984, it will be 1994 before anyone recently
licensed needs to worry about renewing.

The question comes in regard to the older
{pre-1984) licenses issued with S-year terms.
Some holders of 3-vear licenses think that
their licenses have been automatically
extended for an additional {ive years. This
is not tre! The FCC will allow you a 3-year
renewal grace period, but this is not the
same as a time extension. If vou do not
renew vour license it will expire, and if you
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renew more than 2 years after the expira-
tion (but before 5 years) you will be issued
& different call sign by the FCC, To sum
it up, renew vour license before it expires!

To renew vour license, simply fill out the
FCC Form 610 with your current informa-
tion, and mail it to the FCC, PO Box 1020,
Gettysburg, PA 17326. ARRL HQ has the
Form 610 available for a SASE,

ARTISTS TAKE NOTE!

The ARRL Board of Directors Member-
ship Services Committee announces a QSL
card contest, Object? Design a unigue and
distinctive ARRL member QSL card to be
available through interested QSL card
printers. **Amateur” as well as professional
submissions are ¢ncouraged.

Please send vour desipn to ARRL
Member QSL Card Contest, c/o ARRL
HQ, before October 1. A plaque, QST
recognition, ARRL publication of your
choice, and a stock of Q8L cards (of
course!) await the winner,

While all you graphic artists have your
pencils sharpened, the ARRL is also
tooking for a logo for the National Traffic
System. NTS has been serving Amateur
Radio since 1949, and has no logo {unlike
ARES, Special Service Clubs or the
ARRL).

The loge design must depict the true
spirit of NTS: pride, service, fradition and
innovation. Entries will be judged on how
well they symbolize NTS spirit and
aesthetics, and must contain the following:
The ARRL diamond, featured promi-
nently, the words “*National Traffic
System.’” In addition, the design must be
legible when reduced and embroidered in
# size roughly 4 x 6 inches.

Original designs must be submitted on
8'4- % 11-inch white paper to Rick Palm,
KICE, at ARRL HQ before October 1.
The winner will receive an engraved plague,
an ARRL Operating Manual and recogni-
tion in QST, Field Forum and Section
Leader,

ARRL POTPOURRI

President Larry Price has appointed
James Brooker, NI8E, as Chairman of the
VHF Repeater Advisory Committee for the
remainder of the 1988 term. Also appoinied
for the remainder of the 1988 term was
James Dockery, WB2HBZ, as Chairman
of the Pubtlic Service Advisory Committee
following the resignation of Dale Temple,
WSRXU.

JOIN ARRL **ALL-RISK" INSURANCE
PROGRAM DURING SPECIAL
ENROLLMENT PERIOD

A Special Enrollment Period is currently
in progress until November | for the ARRL
“All-Risk Ham Radio Equipment
Insurance Program, All members may
enroll with guaranteed acceptance.

insured equipment and accessories are
covered for loss due to theft, damage
caused by fire, lightning, collistion, short

circuiting due to fire, flood, tornado or
other natural calamity.

Coverage inciudes equipment at home,
in vour car and at a Field Day or hamfest
site. Furthermore, if new cquipmeni is
purchased during the policy year valued up
to $1000, that equipment is fully covered
at no additional cost until the next renewal
of the policy.

The most outstanding feature of the
program remains its cost. This fully com-
prehensive insurance program can be
purchased for entire year for only $1.25 per
$100 of replacement cost value, plus a $5
vearly administration fee. A $20 minimum
premium is required. Other policies on the
rmarket can cost up to $8 per 3100 of
replacement cost value.

Complete details about the coverage
provided by the ARRL "All Risk”
Ham Radio Equipment Insurance Progtam
will be sent to League members. An appli-
cation is also provided on page 158 of this
issue of QST. Simply complete the short
application and mail it with your first
annual premium check to the ARRL
Insurance Administrator: Albert H.
Wohlers & Co, ARRL Croup Insurance
Plans, 1440 N Northwest Hwy, Park Ridge,
IL 60068-1400, tel (toll-free} 800-323-2106;
in Illinois 312-803-3100. R

Mini Directory

Ag a convenienca to our readers, here is
a list of ltems of particutar interest and
when they most recently appeared in
QsT.

Advisory Camrnittee
Members

Club Contest Rules

Considerate Operator's
Fragquency Guide

Constitution Bicentennial
WAS

Elament 2 Question Pool,
New and Revised
Questions, Answers

Frequency/Mode
Allocations Jan 1988, p 77

Hamtfast Catendar Rules Apr 1988, p 73

Licensa-Renawal
Information

Major ARRL Operating
Events and
Conventions—— 1988

Packet-HRadin Frequency
Recommendations:
Below 225 MHz
Above 225 MHz

QSL Bureaus

May 1988, p 55
Jan 1988, p 88

Jan 1988, p 13
Sep 1987, p 14

Apr 1987, p 23

Jan 1988, p 77

Jan 1988, p 78

Sep 1987, p 54
Mar 1988, p 51

Incoming Jun 1988, p 72

Qutgoing This issue, p 71
Reciprocal-Operating

Agreements Mar 1988, p 55

fules, September
VHF QS0 Party
Rules, 1988 CRRL
CAN-AM Contest
Tech and General
Written Exams
Third-Party-Traffic
Agreements Apr 1988, p 66
VUCC Annuat Listing Dec 1987, p 68
What is Amateur Radio? This Issue, p 90
220-MHz Band NPRM Apr 1987, p 16

Aug 1988, p 101
Aug 1988, p 103
Apr 1987, p 29




How’s DX?

Conducted By Ellen White, W1YL/4
18620 SW 234 Si, Homestead, FL 33031 .

Contest Operating

l.arry Brockman, N6AR, presented a well-
received program called “Operating the CQ
Contest” at the March Orlando Hamcation
DX meeting, highlighting a number of
important points that make for good basic
DX contest operating procedures, soime-
thing to keep in mind at the start of the
intensive contest operating season. Got
your paper and pencil handy?

1) Have the right forms available for the
contest (summary sheet, log forms, rules,
dupe sheets).

2) Have a band operating plan (Start out
on the highest frequency that is open; catch
grey-line openings at dusk/sunrise on
40/80; go to lower frequencies sooner on
CW than SSB; when multiple bands are
open spot-check them all; if you operated
on one of two open bands on the first day
at a given time, reverse the pattern on the
second day; 160 is often best on the hour

and the half hour).

3) Know the propagation.

4) Special operating tips: * Don't call
anything for more than five minutes
Watch for open windows in CW pileups
(+£0.5 kHz of the DX station) * Know
where the DX windows are (1830-1840 on
160—CW DX window, USSR above 1830,
1907-1912 on 160—Asia/Pacific window,
3630-3680 on 80 SSB—1JSSR and others,
3720-3750 on 80 SSB—poputar DX
window, 3792-3802 on 80 SSB—JA/VK
and others, 7040-7100 on 40 SSB—most
DX operates here) * Know where to operate
in the US band: try transmitting
3810-3850—with DX in lower windows;
find the sparse holes on 40 S8B (sometimes
7163 7177 7185 7205 7210 7235 7263 7275);
on 20 CQs are often more successtul above
14250; on 15, Qs are often more success-

ful above 21300 » Tune consistently from
the bottom to top or vice versa, tune slow-
ly and listen for the weaker ones » Use short
and frequent rather than long CQs, estab-
lish a rhythm; don’t give up prematurely
* Don’t just call CQ, listen for the weaker
ones, keep track of key multiplier fre-
quencies, work the propagation charts,
keep track of eusy countries and zones.

$) Nonoperating tips (especially if you’re
serious): ® Prepare for the test with a nap
ahead of time » Sleep during dead times
(11 AMto2 PM, 2 AM to 5 AM) » Have
meals prepared for ease of consumption
(saup, eic) * Stay away from beer and other
alcohol.

6) After the contest: ® Dupe your log,
even if you did it during the test * Submit
it before the deadline ® Submit an SASE
or posteard for confirmation of receipt.

7} Good luck!

SUPER GOLDEN JUBILEE

Twenty members of the National Capitol DX
Association worked 200 or more countries
during the 1987 ARRL DXCC Jubilee vear,
teceiving Super Golden Jubilee plaques.
Winners (and the unumber of countries
worked) include: K6IR 268, N3t 254, WC4R
250, NAMM 250, NAEHD 233, W3UJ 230,
WAIDVO 227, KC3EK 223, WRYVA 223,
K35KE 222, N3US 221, KK4HD 219, NARA
218, N3FBN 217, W3NF 216, W2GHK
(forever) 207, KZ3H 207, W3YY 206, N3TO
205, G4MZF 203,

MINI DXPEDITION

VE2LC notes the 48-hour October 1-2
expedition to northeastern Quebec in the
vicinity of Sept-lles (Zone 2 north of Latitude
50), sponsored by the Union Metropolitaine
des Sans Filistes de Montreal, 7000, rue
Marie-Victorin, Mentreal, PQ HIG 1Js.
Phone frequencies: 3785 7085 14185 21185
2B525; CW spots: 3685 7025 14025 21025
28025, Cards via the bureau,

QUITE EFFECTIVE RADIATED
POWER (QERP)

by Jeffrey Horlick, KZ3F
In his article DXing for Little Guns (this
column, April "88), WB3EEK wrote about big
guns and little guns, dividing the world of
little guns into three classes. There are actually
many more ways to look at little guns (QRP,
mobile, stations with antenna restrictions,
etc). It follows that the concept of QRP and
QRO is no longer usefil and should be
replaced with a single, all-encompassing term,
1 would like to propose a new quantitative
measure of station power, called QERP, that
takes several factors into account,

The unit of measure for QERP is the BIG-
GUN (pronounced either as two words—big

gun—or as a one-word contraction of “‘big
one,” as in that’s a big’n). Numbers greater
than 1 are reported in BIGGUNS (BS), and
numbers less than 1 are reported in decimal
fractions. Very small values may be reported
as millibigguns (xBS) and microbigguns
(uB8). Calculate QERF by:
AxBxC
where
A = power output of the {ransmitter in
waltts
B = height of the antenna in feet,
measured from ground level straight up
to the highest part of the antenna
C = anfenna gain in dB,
The standard unit of measure is: 1,000,000
watt Foot dB = 1 BIGGUN or 1 85, The
measure of QERP has been scaled to conform
with the common usage of the notion of
power, Examples:
1) 1000 watts x 00 feet » 10 dB =
1,000,000 watt foot dB = 1 BIGGUN
2) 1500 watts % 190 feet = 12 dB =
1,420,000 watt foot dB = 3.42 BS
3) 5 watts x 22 feet X 9dB = 1000 watt
foot dB = | millibiggun
4} 5 watts x 100 feet » 12dB = 6000 watt
foot dB = 6 millibiggun
5) 100 watts = 5 feet » 2dB = [000 watt
foot dB = 1 millibiggun
Examples 1 and 2 show that | BIGGUN
represents a station that, (o most of us, would
be called a big gun. It can also be seen from
examples 3 and 4 that a QRP station may be
in the range of 1 millibigun to 6 mBs. Finally,
example 5 shows that a station running a
barefoot transmitter under very poor antenna
conditions can easily be equivalent to, or less
than, a traditionally defined (QRP station.
Example 5 describes my station; 100 watts or
so from a Kenwood 430 to dipoles at 5 feet,
hidden on two wooden fences. (A 40-meter
dipole at 5 feet up is 0.04 wavelength.) Using

QERP as a measure, my little gun station falls
into the QRP class, even though | am run-
ning 100 watts. In order to give little guns a
chance, a new set of rules could be written
around the QERP measure that would allow
classes of stations to be described for con-
testing, awards, DX and personal goals,

THE CIRCUIT

[1 FOC: Qct 1 will be the oceasion for the
50th anniversary dinner of the First Class W
Operator’s Club, to be held at Lord’s Cricket
Ground, Additional info from G3VTT. (See
you in London!)

) BTSLS/BTEZML: This Tibet operation
was accompanted by China, Japan and Nepal
in a Friendship expedition to Mt Everest from
March-May. The stations were set up at 3800
m on Everest, and 5154 m in Xizang (Tibet).
Cards via PO Box 6106, Beijing, China.
(Thanks, KC3EK, KOCVF, N6AW and
others!

L1 2ND OP: The familiar “wheel” op aid
made famous by W2IOP, and carried on by
N6RJ, has now come ““full circle’” electroni-
cally. Distributed by the Radio Amateur Cali-
book, Iuc, this electronic 2nd op, authored
by N6RJ and written for the IBM® PC and
compatibles, offers a host of features essential

L-u‘sr‘a;i@, o i

.j--f-;: % y

{l-r) Jamal, 9K2JF, Adnan, 9K2KA, and
Hameed, 8BK2AH. (photo courtesy DK7PE)
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for the serious operator. Check out details via
the Callbook, 925 Sherwoad Dr, Lake Bluff,
1L 60044,

1 DX EDGE: iBM users are really in luck,
what with the above item and now the IBM
version of the popular Super DX Edge, with
advanced graphics highlighting long-path and
gray-line possibilities. Full information from
N2UN, Xantek, inc, Box 834, Madison
Square Station, New York, NY 10159,

1 BY4RSA: In a letter to KC3EK, BY4AA
reports that this new station in Nanjing will
be operational next month. QSL via PO Box
6106, Betjing, China.

1 Amsterdam: Reminder, FT5ZB will be
QRV to November, 160-10 meters, maybe
soine b-meter tests—you name it; sideband,
CW, RTTY, AMTOR, packet (maybe satel-
lite!). QSL direct before the end of August.
Martin de Vivies, St Paul and Amsterdam
Islands, French Antarctic.

(1 YBAEMY: Rudi needs South Dakota for
WAS. Check 21040 daily 1700-1800Z.

I VKOLU: Cards (with SASE) via Dave
Miller, K9POX, 7462 W Lawler Ave, Niles,
L 60648,

1 HG3A: Need a card from this world-
famous contest station? SAE with {RCs to
Magyvar Baldzs, [581 Budapest, PO Box 80,
Hungary, (MASKDQ and HASKDX via this
address, too.)

1 Got *Cher Naany?: Think about this one
till a future issue {for working 250 DX
stations on any continent except your own).
Thanks, at least I think thanks, to K7ZR!

WALK SIX BLOCKS DUE NORTH

[The following material is courtesy of
WEBDN.J

Playing with the phonetics in your call can
be great fun. The vltimate challenge is to use
all the letters and numbers to form a clever
phrase. I tried, “Walk Six Blocks Due
North.” After a very prolonged silence, the
reply was usually, “‘and then what?”” 've
given up on that one! '

These games, however, tend to make us
overlook the real power of standardized
phonetics. Under adverse conditions, a word
{beginning with the selected letter) is almost
always easier {0 recognize than that letter
alone. (Echo compared to eeg, for instance.}
That is why we use word phonetics. A
standard phonetic is one of a specific group
of selected words and, because there are only
36 of them (26 letters and 10 numbers), is
much more than “‘just’® another word. (The
I'FUJ list is generally recommended for our
amateur use.) Since you know the words on
this list, you only need to catch part of a
standard phonetic to identify which of the 36
it is! This usually isn’t the case with random
words.,

Suppose the noisy woodpecker or lightning
strikes were booming in, and you only heard,
“. . .iskey, ...ix, ...avo, ...elta, ...em-
ber.’* In this sample, the actual letter sounds
have been obliterated. Yet, you can easily
identify this call because each of the word
fragments is coincidental with only one of the
ITU standard phonetics.

Cute words and phrases can only be useful

when they are readily identifiable and under-
standable to the recipient. For the DXer,
communicating your call correctly and
accurately is a must, and standard phonetics
can help you do if!

[Note: Your column editor conldn’t 2gree more after

hearing a family member recently signing Kilowatt
One Zulu Xerox!]

HOW DO YOU DO THAT?

At a recent convention {(Rochester, NY) vour
editor had a lively discussion with a DX-
interested audience, one enthusiastically com-
mitted to *‘enbancing the radio amateur’s
unigue ability to foster international good-
will."” On a practical day-to-day basis it was
felt that learning a few expressions in the
language of the DX participant, particularly
on CW would be a good way to start, 1n these
days of glasnost, a lot of enthusiasm was
demonstrated for the CW equivaients of a few
common Russian phrases.

English/Russian

Good morning/Dobroe uiro
Thanks for the QS0O/Sbo za QSO
Goodbye/DSW

Peace/Mir

{CW Into Foreign Languages, converse with
the world in Morse Code in Spanish, German,
Swedish, Dutch, Russian, Norweglan,
French, Polish, Hungarian and Serbo-
Croatian, by VEIEIM and VE3IMGY. Avail-
able from C. W. Publications, Box 2571,
Station A, London, ON, N6A 4G9, Canada.)
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When are the bands open? These charis predict this month's average propagation predictions for high-frequency circuits between the
{JS and various overseas points. One chart showing East Coast to West Coast is also included. On 10 percent of the days of the month,
the highest frequency propagated will be at least as high as the uppermost curve (highest possible frequency, or HPF}. On 50 percent of
the days of the month, it will be at least as high as the middle curve (maximum usable frequency, or MUF). On 80 percent of the days of
the month, it will be at least as high as the lowest curve {optimum traffic frequency, or FOT). The horizontal axis shows Coordinated
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QSL Corner

Administered By Joanna Hushin, KA1IFO

ARRL-MEMBERSHIP OVERSEAS
QSL SERVICE

Send outgoing cards; American Radio Relay
League, Q5L Bureau, 225 Main St, Newington,
CT 06111, USA.

This is an *“‘outgoing’’ service that allows
ARRL members to send DX QSI. cards to
foreign countries at minimum cost and eifort.
While (QSLing direct to foreign amateurs is
faster, it is also more tedious. Time spent
searching for addresses in the foreign Callbook,
addressing and stuffing envelopes, and mailing
could be better spent operating DX, And, the
cost of IRCs, airmail postage and envelopes can
be prohibitive.

An unlimited number of (JSLs may be sent for
distribution 12 times per vear. The fee is just $1
per pound or portion thereof (155 Q8L cards
average a pound), Recommended size of (QSL
cards is 3%4 x 5% in (90 mm x 1[40 mm).

The ARRL-Membership Overseas QSL
Service operates only in an outgeing capacity.
To receive QSLs from DX stations, see “The
ARRL DX QSL Bureau System” (Incoming),
Bec 1987 OST, page 56, or send an SASE to
ARRL QSL Bureau, 225 Main 8t, Newington,
CT 06111

US amateurs may send SWL reports to forelgn
shortwave listeners. Unlicensed (associate)
members may send SWL cards to foreign
amateurs. QSL managers: write for details.

Note: The ARRL QSL Service should not be
used to exchange QSL cards within the 48
contiguous states,

Requirements

1) Presort your DX QSLs alphabetically by
cail-sign prefix (AP, C6, CE, DL, F, G, JA, LU,
PY, 5N, 9Y, and so on).

2) Enclose the address label from your current
copy of I5T. The label shows that you are a
current ARRL member,

3) Enclose payment of $1 per each pound {or
less) or cards—approximately 155 cards weigh
one pound, In other words, 31 is the minimum
charge whether vou send 1 card or 155 cards.
Please pay by check (or money order) and write
your call sign on the check. Do not send cash.

4) Include only the cards, address label and
check in the package. Wrap the package securely
and address it to the ARRL Outgoing Q3L
Bervice, 225 Main St, Newington, CT 06111.

5) Family members may also use the service
by enclosing their QSLs with those of the
primary member. Include the appropriate fee
with each individual’s cards and indicate **family
membership, "

6) Blind members who do not receive QST
need only include the appropriate fee along with
a note indicating that the cards are from a blind
member,

71 ARRL affiliated-club stations may use the
service when submitting club QSLs by indicating
the club name. Club secretaries should check
affiliation papers to ensure that affiliation is
current. In addition to sending club station QSLs
through this service, affiliated clubs may also
“pool’” their members’ individual QSI. cards to
effect an even greater savings. Each club member
using this service must also be a League member,

Cards should be sorted “‘en masse’” by prefix,
and a QST label enclosed for each ARRL
member sending cards.
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Universal Time (UTC); the vertical axis, frequency in MHz. See April 1983 QST, pp 63-64, for a more-detailed explanation. The 3rd
edition of The ARAL Operating Manual contains similar charts for a range of sunspot numbers and times of the year. Data provided by
the Institute for Telecommunication Sciences, Boulder, Colorado. These predictions, for September 16, to October 15, 1988, assume a

sunspot number of 120, which corresponds to

a 2800-MHz solar flux of 164.



DX Century Club Awards

Administered By Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmation for contacts with 100 or more countries on the officlal ARRL DXCGC
List. You may also submit cards to endorse your award in 25-country increments through 250, 10-country increments through 300, and 5-country
increments above 300. The totals shown below are exact credits given to DXCC members from May 16 through June 8, 1988, An SASE will
bring you the rules and application forms for patticipation in the DXCC program.

New Members

Mixed

DEBQLI118 HAGVB/115 JF4PAGI112
DFEMS/ 100 HA7XL/112 JHEGPE/110
DLIBFZ/114 HASCN/118 JASFOM05
EMSCLI277 HABLC/103 -JHOLME/110
G4AFVK/100 HBSDCQ/M17 KL7N/108
HATKSQ/1M JFIKBL113 NL7HT/106
Radiotelaphone

CPeXHM10 ITVEZI247 NLYHT104
HABVB/113 JF4PAG/112 YK3YHM09
13GJ2Zr202 JH5GPE/M 10 XE1FERM12
IV3GQL/18 JETZTN17 YORBABM11
IKSHHA/11 JASFOM05 SR1AMO/110
cw

DLAMCF/105 FE1JNAMD7 JASPBZ/I06
DILSNBW/HOY IT9AXZ/226 FARAWJI114
RYTY

EATAVN/T10 ISICY150 181G/ 159
160 Meters

HBSGH01 ONAUN/160 AITBHOD
sBDXCC

WBEOKK KBHX JH7BDS
welLl

New Honor Roll Members

Mixed

312 an 309
WaoBl/327 WATRF/321 KaTvias
Endorsements

Mixed

DI4S02T0 IKBEPCy283 VE3WT/344
DJBIH/A37 JATCIFI330 VE3ZWW/340
DK2XXI315 JH2UVL/273 VESEINTY
DKSPR/322 JH4UVLR293 Z5BASWI252
DLAMCFI206 JATADIISG 424B5/258
DLYJIYI03 JATMFL/225 A424DX/325
DL7ZNB/320 KHBETD/363 9H4G/323
FMSWD/271 KHECF/3az2 K1JO/334
G2DMA/335 KL7KJI2B0 K1KlI328
GIKLL30T Ke48JD/314 K1¥YRI310
Q4BUE/308 NL7J/273 KATQY/355
GAKZZM 25 OE1KJW/17S KB11/308
(340BK/256 COH2BN/313 Ka1w/22s
(GM3BOA338 DH200/356 N1WR/162
HA1SQ154 QZ1TDM50 W1AFF/350
HAOU282 OZ3YI358 W1BL320
HAGBNK/228 PY1DFF/2B1 WAGDGQ/A30
HBAMQ/360 PYSEGI1S WIHJF/276
HK3HFCQ/213 SMZ2EKM/332 WIKDD/227
HKBHFY 163 5V1JA/233 W1RED/325
HL4CCM/150 T#7C1319 WIWEF/309
HLOER/125 UAJFT/315 W1X5/306
R2ZGCI321 VE1ABT320 Ka2ax/ 272
Radlotelephone

DJSJH/306 JH2UVLA199 YVABAP/58
DK2XX/313 JHEGWW/I292 YVSEF/197
DLAMCF/186 JHEMXH/281 ZL1AMN/323
DILAYAHITY KE7KJ/278 4Z4DX/318
DL7NB/320 KP4CZ79 5748P/15Q
EABLD/317 QETKJWI 26 9HAG323
FaJs/279 QE2GKL/325 KiJOr323
G3KLL300 QZ3WKIZ12 KATPMI250
G4BUE/285 QZ3Y7351 KB1M304
GM3BQA/I3S SM2EKM/326 W1AFF/350
HK3HFQ/213 VEAWT /344 WiHJFI274

HK&HFY/162 VEBWW/340 wigJyzol
HL4CCM 42 VK2AGA/199 WiX8/211

12KV1/180 YKERU/365 WA1PEL/290
122021 VO1CU/a2e WA1ZCCI310
IKBEPC/283 XE1JRVI162 KeFL/351
JHIROJNTT XE1KHA31 K2TQOCM28
cw

DJE&IH/300 JH2ZUVL184 QZ3YI313
DL2HBX/203 JHAUVL267 SM2EKMMT1
DL7NB/274 LADXG/260 SM4COTI51

GRVQON 57 QETKJW/150 VEGEJM39
HBYALO/2a98 QEI1TKW/76 YB2BNJ/176

JHINMO 298 OH2BN/304 4Z24DX[297
RTTY
W2FGH?T WeMIH?Y

BIKGN 08
WVE2ADL/102
SZ4KGI108
3Q7QU104
BR1AMO/T10
K1FJH03

K2EVY/02
N2ZZ/105
WB2B0N/166
KAAYKM13
N3BBS/139

WiwaM12
NW23/107

ISOMVE 104

NINTR

Radiotelephone

4

2
WBPR/332

K2FL/360

KQR0M10
NZMF/317
N2RR/304
NR2W/I204
W2FG/340
W2GwWrae2
WaMPI/312
W2SUAI37
W2VY X338

WaZzZ/335
WB2TPS/145
AJIKI283
K3IBEC/311
K3EN/320
K3GL/A6R
KaNwr270
NidB/20z

K2Tv/296
KBRHZ/I08
KQ20r272
KS2i3aq2
N2RR/280
NAZG/253
NR2W/180
W2FG/336
W2HXF/312
W2I00/321
WampPIra12
W2BUAIS3E
AJIKI266
K3BEQ/3T1
K3JGJ/2az
WICWGE/358

K1.JCI306
KATKPH/72
NC1B/167
WIHJF/135
W1XS137
K2FL/318

NC1EM07
K2EVY/102
W2EZY117
WB2PTH/110
WB2SON/182
WBIHLH/105

WASDMF/105
WASNGT/08
KA4OMI/101
KD4ZUM74

W2RSL/153
KCawi100

UZ4FWD/100

W7AM

311
NEAT/317

WICWG/360
WIEVIW/364
AA4DCH2E1
KAFJI345
KAJAGI270
KARA/331
K4RD/324
KB4Q/202
KB4YT/183
KCamJs200
KDaYT/178

NAOM/320
N4TG/285
N4VZi3z2
N4x0/2348
NE4R/323
W4HY/317
WalVU/342
W4LRENM73
WA00/353

WIEVWI349
WaIF/323
W3SUEf222
A£A4DOIZ10
K4FJ/337
KE4GWOr260
KBAYT/178
KC4BX/300
KC4MJ199
KE4FW/256
KF4M/303
HJ4MD/249
N4CRU/309
N4ONI/251
NE4R/313
W4FPS/322

K2TQCI318
K2TV/i247
KQ20/251
N2MF/294
NA2(/200
AJIKNT4

160 Meters
OKI1ATRI151

AA4ZWI103
WALIHOM 07
KASGISM00
NUS(#165
KBJYOi23g
KGBJWI104

KJ4VIE/123
N4MZLM27
N4RFN/127
WA4ACL/114

KIWK106

2L2AKIN04

KBSIK

310
1BSSWI322
KAAD/316
WaYMH/325

WaPTH/a27
WalIGI346
WaUX|/259
WAWXZ7310
WAYKH/327
WaYviaae
WAJDEC/211
‘WB4C5K/200
WDAFZO/255
WN4G204
ADSM/342
KsHY®B/302
KSKNA/304
K5KX7330
KENVI274
KsR(Gra3g
K5TAS305
K5UCI64
KCEM/I0%
NBJR)316
NELIR/325
WSELJ262

WaJvLU/341
W4G/a45
WALW/307
WA4BELCI10
K&LIG/358
KGEMI307
KDSEBM/270
KF&MP/152
N5JR/283
NISDj222
NTSG203
WERJAJ224
WASZIJ/303
WQsY/2a0
AHBHYN 75
KBEXQ/333

K3FN/318
WIEVW/306
AA4DO/199
K4FJ/298
KAHDV/125
WD4HJY130

4Z4DXH51

WEKG/FH/114
WGQLIFR/M 15
KTWK/121
WC7F103
KBBBHEND3

NU50Q/135
WEVHN/110
KEGFV/101
WEBDD/102

NFaQ/104

KEOKB/ 113

JETHRY

09
PYBEG/315
W2IFDP/23

WELVD/335
WERJA/229
WBVOE/125
WASBZ|J/304
KEEXOI139
KBFM/310
KELGF/356.
KERK/325
KESIK/250 -
K&YRAID44
WJGP/126
WEJRY/I331
WEBKH/356
WE0OAT/I29
WEOMM/324
WHEOLH S292
WEPHF/346
WERFX/324
WETC/330
WABHAN/138
WABOGW/322
WABWZ0/321

KBLGF352
KERK/310
KESIK/249
KBYRA/343
WEFAH/260
WEOONM78
WBREX/315

WABOGRWI320

K7LAY/294
KTLIQ294

KOGX/229
N5JB/313.
KERAK/285
WEOLILI248
WETC/310
KYEG255

W1ACH/175

KODFK/108
KHSZI250
KYSQ/102
NOGDG/100
WAQLOZM27

WCTFM03
WKBF/108
NUBZ/115
KR9Z/224

MNPRM/119

NTaVADe

KQ40

Cw

aor
N4VZI311

WXEMI312
K7EG/319
K7LAY/319
K7LIQ/293
K7UT/324
K7ZBV/A13
KD7RX/125
N7JB/173
NZ7Dl254
W7CB/338
W7JIFO/337
WRB7EENJI08
K8UE/11
KABANQ/225
KX8WI312
KZBYia12
NBMC/314
NBZA/329
WBQBY!203
WEQWI/337
WBRT/362

K7UT/323
K7ZBVi312
N7JB/181
WZAEP/301
W7JFQ/337
W7UPF/338
WATUVOYG1T
K8MDU/204
KBYVI/196
KABANCYZO1
KZ8Y/311
WEGMF/347
WEKET/338
wacwI/3on
WABCZS/285
KoKK/281

KyZBVEiz
KZ8Y/282
N8MC/297
WaPR/2T1
WaQBY/200

KGE4WI152

WAQWJIES135
KEQKE/140
NRRM/207
NTOV/150
WB2B/105

WAQLOZ/113
WAOWIE/132
NORM/133
NZerR/118

NZERN 06

SB4MF

WABCZS5/289
WASVDC/I06
WBaBMX/150
WBaSFF/182
AJICITTS
KOKK/206
HAQCFD/264
KROP/311
NCaT/174
WAOAA/204
WUCA/307
WAHJ/350
WOMP/280
Kalli274
K@JW/320
RCALU30T
NBATSI1S
WOELA/SST
WalJR/291
WaZv/352
WASEWIL/125

KILKA/33Y
KASVRA/124
KBSPO/208
KCSSFR201
KUSI/320
WoCA/292
WOHJI320
WoPVD/201

WOR/276
WePSH/251
WaUGVIT75
WOWFB/254

WaQWI/a0e
AJOCI31
ROVALIZTS
RCOQ297
WOIJR/269

WBZVi200

[CL L)



Correspondence

Conducted By John C. Hennessee, KJ4KB
Regulatory Information Assistant, ARRL.

All letters will be considered carsifully. We reserva the ri
The publishers of QST assume no responsibility for stat

WHERE ART THOU, GOOD FIST?

[] Last week, [ tuned across the CW
spectrum and found that 1 could hardly
copy a 15 WPM (SO! Then I heard an
18 WPM WIAW bulletin and, to my
amazement, my copy was nearly perfect!
I realized that the problem was not with the
speed, but rather in the quality of the trans-
mission. During the QS0 at 15 WPM, |
observed the following:

* Irregularly spaced characters like this—
T HI S H ASN © RH YTHM.

* Insufficiently spaced characiers—
THISISHOWITLOOKSIFYOUSENDTHISWAY.

* Too many errors and repeats—
1 DOM DONT SOOI SPELL TOO O WELL.

I think emphasis on receive-only code
exams has detracted from the art of
sending. Poor sending burdens the opera-
tor receiving poorly sent code. Take a few
minutes and record yourself, If your code
doesn’t sound near computer grade, con-
sider the following:

¢ Slow down to a speed in which you can
send each character proficiently. A run of
mistakes is a good sign to slow down.
Don’t let your quest for speed turn your
sending into “*chicken scratch,”

* Try sending off the air to better con-
centrate on your technique,

* Develop a rhythm. There shouid be an
underlying beat to your sending.

® Don’t rush short characters like E and
T 50 that BETTER sounds like 4 GR or BPR.

* Use a keyboard or electronic keyer, if
necessary, and set the weight on mechani-
cal bugs correctly.

Maybe it’s time we gave our “*fist” a
checkup. CW is tnusic to many hams’
gars—does your sending fall into the
category of symphony or heavy metal?
~Chuck King, KX95, Wichita, Kansas
[The Oid Man (HPM} would give this letter a
rod.—Ed.)

THE EXPOSITION OF COVENANTS

L) Your recent discussions on local restric-
tions and real estate covenants brings to
mind a recent event.

Last summer, I made an offer for
a home in a “‘newish” area that was quite
devoid of any other antennas. My
suspicions were aroused, so | inctuded in
my offer a paragraph called **further con-
ditions” on the realtor’s standard offer
form which stated, **Completion of this
transaction is subject to there being no
ordinances or covenants on the property or
the dwelling which would prevent or seek
to prevent the installation of antennas for
Amateur Radio use per FCC Part 97.”

The seller removed the clause in the
counter-offer, so I re-included it. At that
paint | was furnished with a copy of the
covenants which did indeed state that until
the year 2010, the **Architectural Com-
mission’ of the subdivision had the
authority to rule on any structure or addi-
tion. 1 provided the Commission’s
president with a sketch of the home with
the addition of a “low profile” tribander
and they were good encugh to furnish a
prompt disapproval.

I had no cause to argue, and certainly
respected the supposed wishes of the other
area residents. That clause, however, served
to pre-expose the problem rather than let
it surface after far more work had been
done, I offer that clause to others. Me? I'm
stil happy in my oid neighborhood,
pursiing DXCC with my old antenna farm
intact.—Phil Brown, WE7A, Indianapolis,
Indiana

[You may want to check with your attorney
before relying on Phil Brown’s, or similar,
language.—Ed.]

A TOWER AT LAST!

[} For many months, I had been trying to
secure a permit from the City of
Brookifield, Wisconsin to erect a 66-foot
tower in my yard.
obstacles, including a 35-foot height limit
and a TVI clause.

The City has finally recognized the need
for a height limit in excess of 35 feet, but
they retained the TVI clause which would
have required the removal of the tower
if TVI occurred without any tvpe of
investigation or proof. Naturally, T would
not accept the TV clause. With the help
of the ARRL, the FCC (through PRB-I}
and the recommended Volunteer Counsel
fan attorney who is also a4 ham and has
registered with the ARRL—Ed.} we have
finally convinced the Cily that control
of TVI was outside of their jurisdiction.
After many months of battle, the TVI
clause has finally been removed from the
city ordinance.

I now have a building permit and the
tower is under construction. This new
tower will carry a triband beam!—Jim
Zabel, WOKNZ, Brookfield, Wisconsin

WIAW BULLETIN FREQUENCIES

[1 Lately, while trying to copy WIAW

code practice, there have been many other

stations on or near the same frequency

making it just about impessible to copy.
Amateuss should remember that WIAW

transmits code practice and bulletins on

I’ve faced many -

ght to shorten letters selected in order to have more members’ views represented.
ements made herein by correspondents.

certain frequencies and amateurs should
avoid operating on or near them during the
time WIAW is transmitting. | realize there
is a WIAW schedule in ST, but evidently,
many amateurs don’t look at it.

I am a Technician going for my General,
and I need all of the belp | can get. I’'m sure
that there are others trving to upgrade who
would appreciate the cooperation of other
amateurs.—Ear! W. Larsson, KB4JNC,
Brooksville, Florida

IN PRAISE OF CW: AN INFORMAL
STUDY

[} Having retired last vear, 1 found myself
with enough time to do some of the things
I've always wanted to do. One of those was
to do more hamming!

P've been a lover of CW ever since [
received my first ticket back in 1957. At my
station, [ operate CW 95% of the time for
several reasons: (1) In poor conditions, CW
will get through the QRM when SSB won’t.
(2) The CW bands aren’t nearly as crowded
as are the voice bands. (3) There are no
problems copying amateurs who speak with
vegional accents. (4) CW is a very chal-
lenging mode for poor spellers!

For some time, I have been hearing and
reading about how difficult it was 1o recruit
new people into Amateur Radio. In the fall
of last vear, I decided to make an effort
to find out something about the age of the
CW operators I contacted. Between the
fatter part of November 1987 and February
of this year, 1 contacted nearly 120
amateurs on CW, Most of the contacts
were on the bottom 50 kHz of the 20
through 160 meter bands. 1 asked each
contact for their age and for the length of
time they had been licensed.

While vielding some very interesting
data, this informal survey is by no means
a representative study of CW operators.
Due to limited space for towers and large
antenna arrays, I've made relatively few
long distance contacts. Therefore, most of
my contacts are from the Pacific area of
North America. Also, the time of day
(1100Z-17007) is a factor since many of the
younger operators may have been unable
to be on the air at that time.

According to the results of my informal
study, very few ‘‘hard-core’” CW operators
started in the hobby after age 40 (11%).
The great bulk of CW ops seem to be age
40 and older. 65% started in the hobby
between the ages of 12 and 22 inclusive. It
was interesting to find during our chats that
most of these operators enjoy CW for the

same reasons that 1T do.—Rob Strack,
K6CNB, Coving, California S
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TARU News

Conducted By Richard [.. Baldwin, W1RU
HC 60, Box 60, Waldohoro, ME 04572

“ragident: Richard L. Baldwin, W1RU
Vice President: Carl L. Smith, WeBW.J
Secretary: David Sumner, K1ZZ

N1CDUGJHIVRO

Assistant to the Secratary: Naokl Akiyame,

Raglonal Secretaries:
Johr Allaway, GIFKM
Secratary, IARU Region 1

Albartg Shaio, HKIDEL
Sacretary, |ARL Region 2

Masayoshi Fujcka, JM1UXU
Secretary, ARL RAagion 3 Asseclation

10 Knightlow Ad 9 Sidney Lanier La PO Box 73, Toshima
Birmingham B17 808 Greenwich, CT 068830 Tokyo 170-91
England USA Japan

German Hamfest at Friedrichshafen

For aircraft buffs, Friedrichshafen,
located on the shores of Lake Konstanz in
the southern part of West Germany, is
known as the home of the Zeppelin, and
there is a fine lighter-than-air museum in
the town. But over the weekend of June
16-19, it became the temporary home for
more than 15,000 radio amateurs from alil
over the world who were gathered there for
a gigantic hamfest. Of course, most of the
countries ot Europe were represented, but
there were also visitors from North and
South America, Oceania, the Far East and
the Middle East.

Because of its size and popularity,
Friedrichshafen has sometimes been called
the Dayton of Europe. Equipment displays
by manufacturers and dealers and a large
flea market attract much of the attention
of those who either come for a day or make
a weekend of it. Although there are no
technical presentations as such, the .

LA

In the flea market, wall-to-wall with peopie
and bargains. Some of those bargains are
(uite exotic; others would make excellent
boat anchors. There’s something for every-
one’s taste and pocket book.

‘Two prominent European amateurs. Cn the
feft, Wojciech Nietyksza, SP5FM, vice
chairman of IARU Region 1. On the right,
Sir Richard Davies, G2XM, president of the
Radio Society of Great Britain.

74 0sT=

Deutscher Amateur Radio Club does
sponsor an international meeting, where
the presidents and other [ARU society
officials get together to discuss mutual
problems. This year, for example, two
prime topics of discussion were prepara-
tions for a future World Administrative
Radio Conference, and the effects on
Amateur Radio in Europe of a system of
type approval for amateur equipment
which is now being proposed in some of the
Common Market countries. With respect
to this latter item, a principal concern was
that the adoption of type approval would
in no way limit the traditional experimental
nature of Amateur Radio.

The accompanying photographs will give
you a bit of the flavor of Friedrichshafen,
emphasizing some of the personalities, but
they’re only a poor substitute for being
there and enjoying the fraternity of 15,000
fellow amateurs,

Sir Richard Davies, G2XM, and Father -
Moran, SN1MM, from Nepal.

Lett, Kees Van Dyck, PABQC, president of
VERON (the Netherlands) and chairman of
the Region 1 VHE Committee, and on the
right Max Cescatti, HB9IN, prasident of
USKA (Bwitzerland).

The Intarnational Amaisur Radio LInian—since 1925 the faderation of national Amateur Hadio societies representing the interests ot two-way Amateur Radio communicalions,

The main entrance to the exhibit hall of
new eruipment and components.

Judy Wardlaw and David Wardlaw,
VKBADW, past president of the Wireless
institute of Australia.

Besides the usual equipment displays of
specific manutacturers, there were a
number of booths set up to display such
specitic facets of Amateur Radio as satel-
lites, emergency communications, fox
hunting, DX, old timers—and this ane
un packet radio. (photos courtesy of
W1RLY)




The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

Optical Communication

In The New Frontier, I report on
activities in the **worid above 1 GHz.”
Usually, this is taken to mean the region
of the electromagnetic spectrum between
[ GHz and 300 GHz, but there is another
region of interest: the visible and near-
infrared part of the spectrum. Those who
know ARRL VHF contest rules well are no
doubt aware of the rule which reads:
**Above 300 GHz, contacts are permitted
for contest credit only between licensed
amateurs using coherent radiation on trans-
mission (eg, laser} and at least one stage of
electronic detection on receive.” There
hasn’t been much optical communications
work reported recently., The farthest
amateur laser DX contact that 1 know of
is a 15-mile contact between the Ventura
County ARC, KeMEP, and Steve Noll,
WAGEIO, way back in 1979, To encourage
activity in the above-300-GHz region,
ARRL has introduced a VUCC award for
laser contacts. See Eeague Lines in Avgust
QST for details.

In this month’s column, 1’1l outline some
basic principles of optical communications
that may be of use to those who are
interested in trying it. I'll Timit this dis-
cussion to free-space communications,
rather than optical-wavegnide (fiber optics)
systems, and 1 won’t discuss high-data-rate
systems or heterodyne-detection schemes.

Transmitters

in ARRL contests, coherent radiation
must be used. For practical amateur pur-
poses, this dictates the use of lasers. Two
kinds of lasers are fairly commonly avail-
able on the surplus market: One is the
Helium-Neon (HeNe) gas laser, which
operates on a wavelength of 0.6328 microns
(0.6328 x 106 meter—red light—
corresponding to a frequency of 474 THz
or 474,000 GHz). The second type is the
semiconductor-diode laser, usually
operating in the near-infrared region
(wavelengths between 1 and 2 microns).
HeNe lasers are used in commercial equip-
ment such as supermarket checkout
scanners and some photocopiers. Semi-
conductor lasers in the near iR region are
used as transmitters in fiber-optic systemns,
usually at 1.3 and 1.5 microns. HeNe lasers
are easier to work with than semicon-
ductor-diode tvpes because they have
visible beams. They also usually have less-
divergent beams than semiconductor tasers,
which is an advantage.

HeNe lasers in the 1-mW output class sell
for between $50 and $200 at flea markets

and through surplus catalogs. Beam
divergence is an important parameter (it
corresponds to antenna gain in a lower-

T 8 1% DAPRESIED
IN RADIANS

Fig 1—lllustration of diffraction-limited
beam divergence of a laser beam, as
discussed in the text.

frequency system) and is usually expressed
in radians (1 radian = 57.3°). Beam
divergence s a result of diffraction, and is
given by the relationship:

A
T X T

where

§ = the haif angle of beam divergence,
as shown in Fig 1, and

t = beam radius.

The larger the beam diameter, the lower
the beam divergence. An analogy, in micro-
wave antenna terms, is that large parabolic
dish antennas have narrower beamwidths
than smaller antennas. The relationship in
Eq 1 applies to all antennas, and predicts,
for example, that the beamwidth of a
l-meter dish at 10 GHz is 2.2° For
a HeNe laser with a beam diameter of
0.8 mm, the “*heamwidth” (divergence}
turns out to be 1.008 x 103 radians, or
0.058°, For a 10-GHz antenna to have the
same beamwidth, it would have to be
125 feet in diameter!

One aspect of optical communication
now becomes clear: very high transmitter
‘*antenna gain’ (low beam divergence) is
inherent in HeNe laser sources, The same
applies, to a lesser extent, to diode faser
sources, which usually show somewhat
higher beam divergence {larger beamwidth)
and bence lower gain. The beam can be
sharpened even more by expanding it,
thereby reducing diffraction-limited beam
spreading. The optical layout of a beam
expander is shown in Fig 2. If a beam

(Egq 1)

BEAM
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Fig 2—Optical expansion of a laser heam.

is expanded 10 times, then the beam
divergence is reduced by a factor of 10, and
the area illuminated by the beam at any dis-
tance is reduced by a factor of 100, This
results in 100 times the power density at any
given distance, or an effective system gain
of 20 dB.

Lasers can be modulated by several
methods. Some lasers can be modulated via
their power supplies. For other lasers, the
use of external modulators is required. An
electro-optic modulator {(a device in which
optical transmittance can be altered by the
application of an electric field) is ideal for
this function. Such devices are used com-
mercially, but are not often found on the
surplus market, and are expensive to buy
new. The simplest modulation method,
ideal for normal amateur CW speeds, is
simply to block off the beam mechanically
with a solenoid arrangement. This works
fine and gives 100% modulation, but has
limited high-speed potential,

Receivers

The simplest optical-communications
receiver is the human eve! Warning: lasers
are dangerous at close range, Permanent
eye damage can result from [ooking into
the output beam of even a low-power laser!
Don’t try it. As mentioned earlier, ARRL
contest rules require **. . . at least one stage
of electronic detection on recejve.”” Direct
detection (analagous to a sort of **crystal
set’) is probably the only practical scheme
that amateurs can use, Fortunately, this is
not difficult to do. Silicon photodiodes
have good response to the red part of the
visible spectrum. Their sensitivity is often
quoted in terms of amperes per watt (cur-
rent output for a given level of incident
optical power}. A value of 300 mA/W is
typical for a good silicon photodiode.
Photodiode sensitivity is limited hy
internally generated noise and dark cur-
vent (which varies from 107 to 10-10 A,
depending on diode characteristics).

Photomultiplier tubes may also be used
as detectors. They have much higher guins
than photodiodes, but require high-voltage
supplies for operation. As at lower radio
frequencies, a narrow-bandwidth receiver
will give better sensitivity than a wideband
receiver. Because lasers are generally
monochromatic (single-frequency) sources,
a narrowband optical filter can be used
ahead of the receiver. Such a filter with a
passband of 0.6328 + 0.005 microns
and a 3-dB insertion loss can be bought for
$20 to $30.

The receiving *‘antenna” is usually a
telescope. The larger the lens or mirror, the
higher the gain. Because the purpose of the
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telescope is to concentrate incoming Yight
onto the photodiode {which typically has
an area of several square millimeters),
diffraction-limited optics are not necessary.
Almost any telescope will perform this
function quite well, regardiess of minor
optical imperfections. Converting detector
output into a readable signal is left to you,
but basically consists of a few stages of
amplification, noise filtering, a comparator
and a tone oscillator.

A Sample Path

To estimate signal levels gver a given
optical link, let’s consider the following
example: A 1-mW HeNe laser with a
0.6-mm beam diameter and a 1.3- x
10-3-radian beam divergence is being
used to communicate over a 1-mile path.
The receiving optics used are 8 inches
in diameter.

Using simple geometry, it can be
calculated that the laser beam will expand
from its initial diameter of 0.6 mm to about
6.8 feet over the I-mile path. The beam will
thus be spread over an area of 37 square
feet, The 8-inch-diameter mirror has an
area of 0.35 square feet, and it will there-
fore intercept (.95% of the laser radiation,
or about 9.5 pW. A properly aligned 10 x
beam expander at the transmitter would
increase this amount to 0.95 mW. The
sensitivity, noise and dark current of the
detector, in combination with the amount
of unwanted (background) light received,
determines whether or not this is a detec-
table signal (in most cases, it should be).
Of course, it is very advantageous to use
the narrowband optical filter to reduce
hackground light, and/or preferably work
at night! The most difficult part of sefting
up an optical link such as this is in lining
up the faser and receiving telescope optics.

Snmmary

I hope that this gives vou some idea of
what is involved in free-space optical com-
munications. Optical systems of this type
are under serious consideration as the com-
munications links between Earth and the
next generation of deep-space probes. It
should be possible to communicate with
spacecraft at distances of upto 9.3 x 1010
miles (1000 astronomical units) at 20 kbit/s
using a (0-W laser. T am interested
in hearing from any readers who are
experimenting with optical communica-
tions systems,

One source for new lasers, filters and
other optical components is Edmund
Scientific, 101 E (iloucester Pike,
Barrington,” NJ 08007. At the time of
writing {July), Timeline was selling 2 10-mW
HeNe laser with a 140-MHz acousto-optic
modulator for about $500. Timeline can be
reached at 1490 W Artesia Blvd, Gardena,
CA 90247, tel 213-217-8912. Sky and Tele-
scope magazine is a goud source of tele-

A Dipper Amplifier for
Impedance Bridges

(continued from page 25}

impedance dial and the dipper level con-
trol for maxtmum or full scale on the bridge
meter. Proceed with normal bridge
operation.

If you want the amplifier to cover the
1.8-MHz band, more turns are needed on
broadband transformer T1. | suggest using
25 turns on the primary and 9 turas on the
secondary. The high-frequency limit may
be reduced, but should not go below
30 MHz.

Notes

M. Wilson, ed., The 7988 ARRL Handbook
{Newingtan: ARRL, 1287}, p 25-33.

2D. DeMaw, “Homemade Clreuit Boards—Don't’
Fear Them," Q8T Aug 1987, p 14,

Kudio and electronics have been . Andrew
CGiriffith’s hobby since he was 15, He was
Jirst licensed in 1951, received his Advanced class
ficense in 1952 and graduaied to Extra Class in
{983, In 1943, dAndrew egrned a BS degree in
Chemical Engineering from Virginia Polviech-
nic Institute, After a tour of duty with the Army
in Europe, he received his MS degree in 1947,
His indusiriai career was spent with the Dupont
Company.

Now retired, Andrew devoles his jree {ime 1o
ham radio, zolf and siaving out of his wife’s
hair! His primary radio interests are its techni-
cal and building aspects. Andrew’s homemade
equipment includes a linear amplifier and o
digital readout for his Kenwood TS-320 trans-
ceiver. He occasionally chases DX and is active
in the Volunteer Examiner program. gt}

<xam Info

CHANGING CALL SIGNS

Most licensces who upgrade are eligible
to request call sign changes: many other
licensees who do not seek an upgrade are
also eligible. {Technician class amateurs
who already hold a call sign beginning with
™, followed by a numeral and three
suffix letters and who upgrade to General
are not eligible for a change as the call signs
for both classes are issued from the same
call sign block.)

If you're eligible (and interested), all that
is needed to request a call sign change is
to file a Form 610 with the FCC, Check off
item 2E (*‘Change Call Sign’’}, fill out the

remainder of Section I (don’t forget to sign
it!), and mail it with a photocopy of your
current sigrned license to the FCC's address
at the top of the 610. Your new license
shauld show up in just a few weeks.

One warning, though: Once you have
been issued a new call sign, your former cafl
will not be reissued to you. Be sure that you
really want to change it before vour 610
goes in the mail!

Note: The FCC is currently considering adopting
a proposal, PRB-3, that may allow amateurs 10
seloet call signs from certain as-yet-undatermined
call sign blacks. Watch QST for defails.—Jim
Clary, WB9IHH, Manager., ARRL/VEC HEE)

Strays -8

CODE SPEED RECORD TO BE
CHALLENGED AT PORTLAND
CONVENTION

{71 One of the features of this year’s ARRL
MNational Convention is an effort to estab-
lish & new speed record in the international
Morse code.

The efiminations will begin on Friday
afternocn, Sep 9 with an official speed run
at 50 WPM. Participants are encouraged
to bring their favorite typewriters. Trans-
cribing devices must be capable of same-
time output. Editable data storage features
may not be used,

Transmissions will be approximately five
minutes of plain text, of which one minute

must be copied accurately (including word
spaces in their proper focations) for credit
to be granted. For those traveling a great
distance, a typewriter could possibly be
supplied. For more information wr
pre-registration please contact: H. Lea T.
Ball, AL7TW, 4536 SE Gladstone 5t,
Portland OR 97206, tel 503-777-1032.

QST congratulates., . .

[11 Bill Lowell, K7JBQ, of Grosse Pointe,
Michigan who won first place in the 1988
American Auto Racing Writers and Broad-
casters Assn writing contest in the magazine
writing category.



The World Above 50 MHz

Conducted By Bill Tynan, W3X0O

Send reponts to PO Box 117, Burtonsville, MD 20866,

or call 301-384-6736 to record late-breaking information.

Gridexpeditioning—It Can Be Easy and Fun

Elsewhere in this column are accounts of
several DXpeditions to faraway islands.
Most of us do not have the opportunity to
ham from such exotic. spots. But the
popularity of the Maidenhead grid system
and the League sponsored VUCC awards
malkes it possible for all of us to become
soughi-after DX, even if we travel oniy a
few miles from home and set up in a cow
pasture. Once more, since operation will be
in our favorite part of the spectrum, kWs
and huge antennas are not required. This
kind of DXpedition has been dubbed the
“*Ciridexpedition,” and it is becoming
increasingly popular among VHFers. This
column lead is intended to salute all of
those who have mounted gridexpeditions
over the past few vears and to encourage
others to try it too.

Gridexpeditions have been conducted in
virtually every part of this country as well
as in Canada and Mexico. They have been
from boats off both the East and West
Coasts as well as in the Gulf of Mexico.
They have been from mountaintops in the
East. (The Westerners call them hills.) They
have been on the Midwestern plains and
from the mountains and deserts of the

One, who has been particularly activa in
providing rare grids has been WA4VCG.
Shown is his 2 and 220 installation on a
2nd floor balcony during a recent visit to
EL79. Pictured are Bob, WW4T and Ted,
WA4VCC with Donna, N4ORP hiding
behind the tower.

West. On land, pgridexpeditions have used
transportation of nearly every kind of
vehicle—from bicycles and motorcycles to
plush motorhomes. .

There are all kinds of opportunities to
go gridexpeditioning, It doesn’t have to be
during a contest, but that’s one time to be
sure of lots of activity,

You don’t need a lot of equipment. Most
of us have small multi-mode rigs capable
of operation from 12 volts. A solid state
brick would help too, but may not be neces-
sary. Small beams can be bought or built
that can easily be disassembled and carried
on the top of a car.

If you want vour gridexpedition
annouriced in advance in The World Above
50 MHz, [ must receive your notice by the
1st of the month 2 months ahead of the
OS8T cover date; eg, for u November
operation, I must be informed by Sept 1.
My deadline is now the 10th of each month,
And after you return home, drop me a line
and let me know how vou made out.

You’ll enjoy gridexpeditioning and those
you work will appreciate your efforts in
helping them up their grid totals.

ON THE BANDS

Not surprisingly, sporadic £ provides the
lion’s share of both the 6- and 2-meter news
again this month, but tropo is in there con-
tending also. What kind of B season has it
been? Viewing it from a single location, one
might reach the conclusion that conditions
have heen quite spotty—with some days
roaring with excellent single and multi-hop
openings, while others are absolutely dead.
However, if one is able to observe a broader
geographical perspective, a different picture
is evident. It has been a truly wonderful E,
season up through the first few days in July.
A sampling of a broader geographical area
is furnished by the following example. On two
successive evenings, July 4 and 5, | had
occasion to talk to VE2DFQ, near Montreal,
on the telephone. At my location, near
Washington, 6 meters was dead, or nearly
50, both times. Don revealed, however, in
each instance that it was open to Europe from
his QTH. He was even able to tantalize me
by playving the SSB signals of CT4KQ over
the telephone. Such is the proclivity of E,.
There is a good reason it's called ““sporadic.”

WASIYX cites another difficulty in
assessing the magnitude of E, seasons using
only what one works or hears on the 6- and
2-meter amateur bands. Obviously, the
problem is lack of continuous activity. Pat
does extensive listening to the FM broad-
cast band and finds it a better measure, at
least at his San Antonio QTH. Just to give
an inkling of how 1988 has stacked up, he

says that the total number of minutes of
FM E, for June alone exceeds that of the
entire year 1985,

Last month, the huge European 6-meter
multi-hop E, opening of June 6 dominated
the news. And it’s no wonder, as it will
certainly be talked about for years to
come. As if to give those who may have
missed the June 6 event a second chance,
another European opening occurred Saturday
June 25. If it were not for the June 6 affair,
the one on the 25th would be considered quite
monumental, But, it pales by comparison in
terms of area covered, the strength of the
signals and its duration. Nevertheless, it came
at a particularly fortuitous time, beginning
only a few hours after the start of Field Day.,
Many groups had 6 meters and they literally
had a ““field day”” working the Europeans.
Many FD participants, who may have had
only a vague understanding of the capabili-
ties of the band, were completely dumb-
founded to hear British accents coming from
the speaker in the 6-meter tent! For avid
50-MHz DXers who had the foresight to stay
home that weekend, the catch of the day was
Finnish station OHIZAA. Most that worked
him described his signal as very easily copied
with a number of reports of 559, [ am sure
that I do not have a complete list of all who
added this new country to their rosters, but
information at hand lists VE1YX, K2MUB,
W3IWU, W3IGUF, W2BXA, W2BN,
W400, NAEJW, WA4OWC, K4KUZ and
NATE among the successful ones. it is

particularly interesting that so many Florida
stations were able to work OHIZAA. 1t
demonstrates anew that it’s not only the
Northeast that gets & crack at European DX,

The West got its chance again June 27,
N7DB and W6YKM both called the
answering machine to report a very good JA
opening around 0500Z. W6YKM notes
working about 40 Japanese stations over the
course of an hour. He said that the JAs were
working as far east as Nebraska, but T have
had no reports from that area as of this
writing. K7KV was another Northwest station
in on that one, Dave completed some 70 JA
contacts, despite having to divide his time
with other pursuits. K6QXY said that it
started with KL7NQ, who was in for about
an hour. Then, at 04522, Bob worked his first
JA. Altogether, 13 were worked in the 1, 2,
4 and 7 call areas. A few days earlier, K6QXY
observed an interesting effect when, at 1845
June I8, he heard KH6H1 while his beam was
aimed at 100 degrees. Turning it to the normal
direction produced nothing. KCIRG reports
a similar occurrence. [t took place while Bob
was operating W9YB during the June VHF
Contest. On two occasions during Saturday
evening, he was able to hear stations to the
west while pointed east, but unable to hear
them on the direct path. One possibility for
such a phenomenon is that reflection takes
place off the edge of an E cloud, Does any-
one have any other ideas?

On his end, JA1VOKXK reports resuits during
the June 27 multi-hop session E. to the
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70-cm Standings

For WAS holders, listings are WAS number, call, state, call areas worked and grids worked. Far others, call, state, US states worked, call
areas worked and grids worked. Call areas are the 10 LS call areas pius KH6 and KL7 plus sach VE and XE call area plus DXCC countries
not located within the continental limits of the US, Canada or Mexico. Grids are those Maidenhead designators worked since the VUCC award
was instituted January 1, 1983. Those not showing some indication of activity or interest within the past two vears are subject to being dropped.
They will be retnstated upon presentation, in writing, that they are still active on the band and wish to be listed. It is not necessary to have
worked any new states or grids in order to remain listed or be reinstated. Compiled July 9, 1988. Updates for naxt listing must be received

by January 5, 1989.

1 WOYZS" MO~ - WAZFUZ  NY
2 KIUYH*  NJ 55 - KavCo NY
3 KsJL*t OK 48— NzwK Y
3 WBBLUA* X 41 — N2BJ NY
5 WSFE'T  NM 2B - KeDVS NY

8 WIJR'T  MA 52 170
7 WORAP'T 1A 4z 190 W3RUE  PA
§ WBOTEM® 1A — — W3P 1D
9 KADY™ A - . WASFYJ  FA
10 WAIMVI't  5C 26 — WB3LJK WD
11 KeFF*t NM 29 —~ AEST PA
12 DLOKR*t b5 202 kE2OM  DE
K3HZO MD
KIFO "t CF 46 44 zos  weel o MD
W2szZi1*  MA 29 12 79 KB 2
29 WAWEM  MD

K1PXE CT 25 11 -

3 2511~ WBIDNE/Z MD
KILPS VT 22 a2 o WBA Mo
WAIHYN R 17 & 25
WIRIL  MA 15 9 36 WwaxO MO
AT N e s -

Wi 13 B s
N1AIS MA 11 5 .. faaler VA
S o whHU@t FL
W1FAJ CT 10 3 12 WB4NXY Y
KATDHO B s & it BN RS
WaVC NJ g7 11 67 WAGPDS 04
W2PGC Ny 2¢ 10 45 WAL e
WBeNPE Mg 24 9 to  WASS o O
K2GK NY 24 o 75 WA4C vy
WAZFGK  NJ 22 ¢ o Wedb 08

83— N4VC TN 21 6 54 NEBSO
8 e K4QF AL 21 — = WsUWB
5 53 KACKS GA 17 G &1 WSNZS
B 46 K4CH £l 8 T2
6 20 WDADGF TN 15 & &9 WepBN-t
WB4RHUA  GA 16 4 31 NGAMG®
11 66 K4KAE 5C 13 6 — KeJYO
10 57 WAIOFS® FL 13 11 53 K&
10 44 WAIOWG  FL. 11 — - WABHXM
10 6 WDEAHZ FL ©§ 2 43
8 - KH4CHT  FL 9§ 2 31 WawWDe
- 54 WB4SLM GA 8 £ 31 WFHAH"
13 51 WD4FAB  EL 8 — 25 W7JF
9 5B KAJCAT MS 8 2 16 K/lCW
9 B2 NA4l GA 5 2 14
9 &0 WaIDU*
B 41 WORRY/S® OK 48 35 165 WAYIO*
6 16 WBBAFY' TX 42 33 158 NISO
§ 12 WBRCI®  MS a8 14 118 WBSBKC
& 18 KeUA AR 28 9 140 WABMIL
KESW OK 28 9 112
38 - WsHN T #6 B 62 WBISNR
3} -~ WASVIB  TX 2@ 7 — WoZIM
B 90 KB5MR Ok 21 B 71 WBOMSY
B 85 WBDFL OK 20 B 62 NCIF
9 - WASHNK® TX 19 6 44 WOYCV
8 - KESEP X 19 — 75 weuce
8 - W5ASH IX 18 8 &9 WayCu
8 - WAEXD  TX 17 5 36 KBONM
& &1 KsJAH X 47 4 -
To46 WASDBY  TX 14 4 KaTLM*t

TX iz 3 58 KeALL* ND 35 17—
™@ o113 A7 WoPWT co 28 10 —
Ok 6 — 50 WERT Kg 28 7 79
KODAS A 25 7 —
43 34 — WOFY MO 24 4 48
9 16 - WBBDRL Ks 21 & 74
9 & - WOeOHU MN 20 6 45
4 3 = KGCEAR NE t& 8 &0
4 2 -~ WOR MO 18 & 55
®LR0G NE 18 B8 £6
UT 38 33 - KPIFL MO 18 & 54
MT 36 25 65 KFEM K& 16 5 60
MT 34 28 — WAATKI Keg 15 5 80
NV 4 2 Mo KORZ* co 11 6 49
WBaDGF NE 10 3 25
ML 41 11 - NOBTN NE & 3 19
Ml 40 31 108
OH 31 10 119 KHEHME 2 2 8
M3 9
Mo20 g a5 VEIUT NS 4 B
IL 34 11 77 VESLNX 21 10 65
L 33 17 -~
IL 85 B %2 VE4MA* 45 43 —
IL. 20 8 &1
WL 13 & 2% (G3SEK" 29 45 190
WL o1y ¢ &
WI 12 6 31 “Some states or grids worked via
W9 3 - EME.
AC
MO 47 24 91 .-Information not provided,

western US. Hat lists stations worked as:
NTML, KeQXY, WoeYKM, WAGBYA,
NOAMG, WARLLY/6, N7DB, KTRWT and
WBRTPEK. JAIVOK also notes working
KH6OJI, KHSLI, KHEVP and KH6IAA Jjune
1)-11 and some of the same pius AH61O on
the 18th.

A new country for evervone who was
fortunate enough to work it was provided by
the vperation from Aruba of WeJKY and
NAHSM. It was a new one far everybody
because that island was just recently declared
@ separate country for DXCC purposes
following its separation from the other islands
of the Netherlands Antilles. Operating as
P4RIT, WEIKYV managed to work 216 dif-
ferent stations during a 10-day stay. A break-
down shows [5 Wis, a like number W2s and
35, 64 Wds, 43 W5s, 4 lone We (K6QXY),
4 W7Ts including KKV who journeyed to
eastern Washington for a quieter shot at the
elusive contact, 27 W8, 4 W9, 16 Wds,
3 VEs, CTIDTQ and CT4KQ, 2 8P6s {guess
who?), a VP2, YSIECB and VPSD, Also
worked was a local, P43AS, who Jim says will
be active from now on, using 100 W and a
T-element beamn. N4HSM concentrated on
2.meter EME, where they had an array of two
M2 Yagis. Working as P49H, Dick
exchanged reports with W4ZD, KeMYC,
KBRRQ and WSUN. Operation on both
bands was hampered by the fact they were
forced by circuunstances to run 150 W, rather
than the kW they had planned. Nevertheless
it was another successful operation of the kind
for which W6JKV and his various cohorts,
often NdHSM, have become well known. Our
thanks are extended again for helping make
life on the VHF bands more interesting for
everyone, Many who were not successful in
contacting P4@ST at least had 4 lot of fun
trying. K6QXY, in commenting on being the
sole Californian to make the grade, noted the
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help that the 30.100 to 50.125 DX window
afforded him in making it possible to copy
the extremely weak signal which P46JT put
into Calitornia. And some Westerners con-
tinue to wsist that the DX window is of no
benefit to them.

Another DXpedition which did a lot to add
some excitement to 6 meters was that of
FP/KA3SR to St Pierre. Harry furns in an
impressive total mndeed, QSQing 418 US sta-
tions and 193 Buropeans, including Gibraltar
DXpedition ZB2/GAVXE plus VP3D,
OX3LX and 4UTUN., He was disappointed
in not being able to work any 9s, only a single
3 (WBJIRP), only 6 VEs and no 6s or 75, He
was hampered by the airline failing to deliver
all of his gear, including the memory keyer
and preawp. In addition, due to mouating
problems at the hotel, he was forced to use
his Z-element mini-Quad rather than the larger
Yapi he had intended to employ. KA3B
expresses his apologies to those who called
that he was unabie to bear, especially the
QRPers. Both a high spot and a frustration
was hearing the ZDS8VHF beacon on
Ascension Island but not being able to arouse
ZD8MB. Incidentally, Harry says that 5t
Pierre resident Henri LaFitte, FPSHL., has a
Swan 250 and a 6-vlement beam, promises to
be on from his summer QTH next season but
has been unable to operate in town.

E skip, a» the 2-meter pang prefers to call
it, was not limited to 6 meters. There were
guite a few 2-meter openings, too NuMerous
to recount them all, One such session is
reported by KI3L/5 Gallup, NM. Don says
that on June 9, between 0250 and 0315Z, he
worked the following Pacific Northwest
sfations: K7EIV, NETX, WTIDZ, W7YOZ,
WTEMP, NTNW, WATRHE, WATDHW,
W7ZSL, KD7TS, N7BNJ, WIFN, W71V
and WATDCW. Word of another goud
2.meter E, opening, this one June 19, is

passed along by NOLL. Lurtv says that he
missed it, but notes that WA®TKJ managed
33 contacts in AZ, NV and CA. Apparently
the same opening was caught by K8FPC
Salina, k8. Bob said that the unusual aspect
of this session was that he was home and
knew it was happening! Stations he contacted
were N6CW and WASBNH/6 both in DM12,
NaND and K6STI in DM13 and K6PVS in
[DM14, all worked in a l0-minute span
beginning about 182527, He comments that
the usual failure to move off 144,200 prob-
ably prevented more QSOs. Still another
J-meter E; opening is reported by W6EMD
Redwood City, CA. Dave says that on June
30 between 0124 and 0206, he contacted
WSSC and WBCM/S DM91, KBSELQ
DM82, NG4C/5 DM62, WS0Z1 EMAY and
WDSFTO EM@1. It was a special thrill for
Dave as he says that this is the first time that
he has ever heard anything outside of CA
other than Reno, NV on 2 meters. | hope that
this has broken the ice for you Dave.

A reminder for 6-meter DXers: Reports are
due Sept [ tor the next updating of the
6-meter DX box, See The World Above
50 MHz in November 1987 (ST for needed
information, Please provide a list of
countries, calls and dates worked. This is
necessary as credit cannot be given for
countries not permitting 50-MHz opcration
at the time of the contact.

Another reminder: This year’'s Mid-
Atlantic VHF Conference and big Hamarama
hamfest, sponsored by The Mt Airy VHF
Radio Club, are scheduled for Oct 1 and 2.
Both will be at their usuai haunts, the con-
Ference ut the Warrington Motor Lodge
Warrington, PA and the Hamarama just
down the street at the Rte 61l drive-in,
For further information, drop an SASE to
Rick Connor, WC2K, RD 3, Box 107
Carranzo Rd, Tabernacie, NJ 08088, &% ;
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THE CREW AT 22 GETS REAL
ANSWERS VIA HAM RADIO

(I Jim', a 4-land ham, is not an AIDS
sufferer—he is an AIDS fighter, Jim is also
a charter member of the Classroom Net,
which uses the theme of a better life and
education for young people via ham radio.
A mild hemophiliac, Jim contracted the dis-
ease several vears ago after receiving AIDS-
contaminated Factor 8, a blood-clotting
agent. At that time, donated blood was not
routinely checked for the AIDS virus. What
is important to Jim now, is making sure that
people know about disease, and that some of
the many myths about the disease are dis-
pelled. Enter WB2JKJ, the Crew at the Radio
Club of Junior High School 22 and the
Classroom Net.

The iower east side of Maphattan is a
conglomeration of tiny streets, larger
boulevards, teeming multi-story housing
projects and tenements left over from the turn
of the century. Loisada or Alphabet City, as
it is called by its residents, is said to have the
second highest concentration of AIDS in the
nation. The education via ham radio program
is designed to promote learning among young
peaple who have not been academically suc-
cessful; however, one must survive to learn.
For years, students going through the pro-
gram have known Jim on the air and heard
stories about his trips, as a sea captain, to
faraway places. Many have even spoken to
him while he was at sea. They know he sup-
ports the program, both with friendship and
finances, and now their friend has this dis-
ease everyone is talking about. Right answers
to the inevitable questions about AIDS are
hard to come by, however.

What to do? Get 30-35 kids in at a time and
have a real guestion and answer period on the
air. The Crew knows and trusts Jim, They will
opent up and get the right answers to real

tJim is not his real name.

Gilberto, sixteen and in the ninth grade,
asks his friend Jim a question about AIDS
while the rest of the Crew at 22 listen in.
(photo courtesy of Joseph Fairclough,
WB2JKJ)

guestions, and at the same time educate those
listening on their ham or shortwave radios.
The idea is to let the kids ask anything and
everything in their own language, and to open
the session up to friends and community
members not in the program but brought in
by the Crew for this special event.

Sounds like a great, life-saving idea and
wonderful use of ham radio—but will it
work? After the first 67 eighth and ninth
graders had their first session with Jim in early
March, we knew we had gomething, Every
type of question you could imagine from how
to, why and where, all in the language of the
street, was skillfully handled by Capt Jim.
The unanimous comment from the students
was, ‘At last we got somebody who knows
the real answers!’’ And those answers will
keep coming.—Joe Fairclough, WB2JKJ

Joseph Fairclough, the originator of ““Education
through Communication and Jim are planning
the Full 88 term. They would like to reach all
the 200 plus that learn via ham radio at JHS 22
and bring in other schools around the country
as well, They also plan to go inte Loisada and
meet with other young people introducing them
to Amateur Radio, Jim and the message he has
to deliver. Those wishing further information
may write Joseph J. Fairclough, WB2JKJ,
President, Radio Club of JHS 22 NYC, Inc, 111
Columbia St, New York, NY 10002, [At its July
meveting, the ARRL Board of Directors conferred
on Joe fand WB2MGP) the 1987 Professional
Teacher of the Year Award.—Ed.]

MICROSATELLITES IN 1989

[] Three AMSAT organizations, AMSAT-
NA, AMSAT-LU and BRAMSAT (Brazil)
have teamed with the Center for Aerospace
‘Technology (CAST) at Weber State College,
Ogden, Utah, to produce four ultracompact
microsateflites. TAPR is providing initial
financial support, and the ARRL {s assisting
with design and construction. The AMSAT-
NA and AMSAT-LU payloads are packet-
radio transponders (PACSATs). The
BRAMSAT payload is a voice synthesizer and
the CAST payload is an earth-looking CCD
(charge coupled device) camera. AMSAT-NA
has contracted for a 1989 launch for these
microsats by Arianespace.

KANSAS HAM AIDS IN RESCUE ON
HIGH SEAS

] Gary Gerber, KB&HH, of Anthony,
Kansas aided in the rescue of three people
from a sailboat in distress on June 28. Gary
happened to hear MAYDAY from Raymond
Tripplet, WB6ZQA, the owner of Sepiember
Song, a 30-foot sailing vessel 400 nautical
miles west of San Diego. Ray, his wife and
a relative were sailing from Hawaii to
California and encountered rough seas
causing the ship’s hull to buckle, Ciary con-
tacted the Coast Guard in California by tele-
phone and relayed information to them as the
Coast Guard was unable to o make radio
contact with the boat. According to Coast
Guard Petty Officer Arn at Long Beach, two
Coast Guard search planes and one Navy ait-

Gary Gerber, KBAHH who picked up the
MAYDAY call from the Septemnber Song
and relayed vital information to the Coast
Guard. {photo by Larry England, WCeX)

craft located the September Song and
remained with the vessel for eight hours. A
commercial ship was rerouted to the distressed
sailboat, where the three were rescued and
taken to Midway Island. The fate of the
abandoned September Song is unknown.
- Larry England, WC8X

CLUBS: SHARE YOUR BEST
PUBLICITY/RECRUITING IDEAS

1 Many affiliated clubs have developed sure-
fire techniques for getting good publicity for
Amateur Radio in their communities and for
attracting newcomers into our ranks. If this
describes your ¢lub, we want to hear from
you! Don’t hide your light under a bushel
basket! Garner all the fame and notoriety
you’re entitled to—by sending us your ideas
%0 we can share them with others!

The best ideas are the simple ones, so please
{ry to keep your description down to two
pages. If vou want to attach some exhibits
{photos, drawings, clippings, brochures,
whatever), that’s fine. Send to: Rick Palm,
KICE, ARRL HQ. Please don't send any-
thing that you need returned. Deadline for
receipt at HQ is Dec 1, 1988.

Submissions wil be judged based on how
readily and effectively the idea can be adapted
by others to generate new hams. We're
interested in knowing what propective hams,
especially the younger ones, tell vou they find
most attractive and enjoyable about Amateur
Radio. We'll print the best ideas, and maybe
some runners-up in Field Forum or some
other League publication.

And now to sweeten the pot, To say
“‘thanks’ to amateurs for their support
though the years, and in the interest of
promoting the growth of Amateur Radjo, the
Radio Shack division of Tandy Corporation
will donate the latest Tandy 1000 computer
with monitor to the affiliated club making the
best submission!

Need any more incentive? We didn’t think
LT}
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Conducted By Stan Horzepa, WA1TLOU
75 Kreger Dr, Wolcott, CT 087168-2702
CompuServe ID no, 70645,247

They Shoot Radios, Don’t They?

One night, [ was awakened by a thunder-
storm. The next day, I discovered that my
low-band set was blown up. it did not take
much troubleshooting to figure out what
had caused the explosion.

Other times, my radios go haywire for
no obvious reason. [ will be motoring along
listening to the possip on my favorite
repeater, then, all of a sudden, my radio
gither whimpers or goes bang! Time to do
some troubleshooting, which, next to
visiting my dentist for a root canal, is my
favorite way to kill time. Having
troubleshot more than my fair share of
broken radios, | thought I would pass along
some things 1 have learned that might help
you when the inevitable occurs; that is,
when your radio dies.

The Day the Radio Died

it vour radio is a victim of lightning, and
it contains stuff like microprocessors,
ROM and RAM, the radio’s brains may be
50 scrambled that you might have to boat-
anchor it. When I sent my lghtning-struck
low-band set back to the manufacturer for
repair, the technician telephoned me to
explain that once a radio like mine (with
microprocessors, ROM and RAM galore)
gets hit by lightning, it is usually never the
same, He could do his magic and send the
radio back to me in working condition, but
the next day or the next year the radio could
go south again. The technician explained
that the force of the lightning could weaken
other components that may be working
today, but not tomorrow, and that any
repairs he made were not guaranteed for
any length of time. (For insurance pur-
poses, the tech wrote a note stating that the
radio was totaled. My insurer accepted the
claim and [ was able to replace the radio
minus $100 deductible.}

Now, Let’s Deal With Some Lesser
Disasters

When you push or toggle the power
switch and power does not come on, there
are a number of possible causes, Check the
power cord assembly. Make sure that it is
snug in the radio’s power connector. At the
other end, check that it is properly con-
nected to the power source. In between,
check that there are no breaks in the power
cord.

If the power cord assembly checks out,
then a fuse may be blown (or may have
failed for mechanical reasons). Likely,
there is a shorted component, possibly in
the power supply circuit. If your radio
vomes with decent documentation, it
should have a readable schematic that will
allow vou to find the power supply circuit
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and check for the short. if you have no
schematic or, after popping the hood, you
find that your radio’s innards look like
multicolored linguine, it might be time to
find a suitable box for shipping the radio
for repair by an authorized dezler or by the
manufacturer. Yes, you will be out of radio
for a few weeks, but that is better than
making matters worse by poking around in
all of that pasta.

The Silence is Deafening

Your radio lights up, but there is no
sound from its speaker. I know this may
sound too obvious, but check that the
voiume control is turned up. More than
once, | have found that my receiver seems
dead and [ could swear on a stack of
Gideons that the last time T used the radio
1 had the volume set s0, but, lo and behold,
some gremlin (or three-year-old daughter)
had turned the volume control down. Of
course, I normally discover the gremlin’s
handiwork only after removing all {8
screws from the radio’s cover in order to
poke around in the linguine. Similarly,
your squelch control may be cranked up so
high as to squelch everything, so check it
out, {00.

Another cause may be that your radio
is in the transmit mode; the PTT switch
may be in the transmit position. You know
and 1 know that we never shut off our
radios with the transmitter transmitting,
but, trust me, the same gremlins who fool
around with volume and squelch controls
also like to fool around with PTT switches
for the spice of variety. So, before you go
popping those 18 screws, check PTT.

It all of the controls or switches are set
properly, and you still hear nothing, your
next step depends on whether your speaker
i internal or external. If it is internal, pop
the cover and check the speaker cable
assembly. Perhaps, the last time you were
poking around inside, you loosened it so
that it has now become disconnected from
its receptacle or it got pinched by the cover
when vou reinstalled said cover. If your
speaker is external, check the speaker cable
for breaks and the speaker connector for
a snug fit,

All of the lights are on and the trans-
mitter is transmitting and the receiver is
receiving, but something is amiss: that
repeater that used to pin your S meter is
only haif-scale, If only that one repeater
seems weaker, perhaps the repeater’s trans-
mitter is to blame. On the other hand, if
all stations seem weaker, then vouwr
receiver's sensitivity is at fault. Is your
antenna feed line connected to your radio?
{After my brush with lightning, [ discon-

nect everything whenever [ am away from
the shack and often forget to reconnect the
feed line before powering up.) If the coax
cable is properiv connected to the radio,
check out the rest of the feed line for shorts
or breaks, which can occur easily in mobile
installations especially if the feed line
snakes through doors and trunk covers,
That cable snaking through a door may
have been pinched just one too many times.

I Can’t Hear You!

Your recetver is working, but your trans-
mitter is not being heard, If your radio has
an adjustable power output control,
perhaps that gremlin has struck again and
cranked vour transmitter down to a
milliwatt output. Maybe, your antenna
system is not functioning properly, so
check its SWR. A high SWR may be the
cause of your transmitter’s low output.

if your transmitter cannot be keved by
your PTT, check the microphone vable and
connector. The cable may have a short or
a break, or the connector may be loose.
Such a problem is not uncommon because
the microphone cable is probably the most
abused link in your radio system, especial-
ly in mobile installations. Just think how
many times that microphone cord has been
twisted and pulled.

You can key the transmitter and the out-
put is normal, but you still cannot be heard.
Then, the gremlin has probably struck one
last time and has changed the setting of the
simplex/duplex switch causing vou to
transmit on the repeater’s output.

Check this obvious stuff out before vou
go digging into the circuitry tand possibly
make things worse) or stick the radioin a
box and send it for repair. Bevond these
troubleshooting suggestions, your expertise
at deciphering schematics and jumping into
linguine will determine whether you try and
{ix it yourself or let someone more expert
fix it for you.

REPEATER LOG

According to May 1988 reports received,
repeaters were involved in the following
public-service events: 376 vehicular
emergencies, 25 medical emergencies, 17
alerts/drills, 16 fire emergencies, {2 public
safety activities, 11 weather emergencies and
% criminal activities.

The following repeaters were involved
(followed by the number of events):
KIUN/KISR/WAIUCO 8, WAIBXW 10,
WI3LIF 4, WA4AQS 11, W4BFR 9, W5FB
55, WAGBJY 11, WD6DIH 127, KAGEEK
89, NeME 117, WATRPS 2, KBDDG 20,
KEEDR 2. ¥t



e

Public Service

Conducted By Luck Hurder, KY1T

Deputy Manager, Field Services Department, AHBL

Severe Storms: The Art of Being Weather-Wise

By Oris Henry, N4KQX

“Some ten thousand homes in Naghville
and Davidson County were without power
last night as the result of ihe electrical
storm.”" Is this a familiar story in your area
during the summer season?

If you are a member of an ARES,
RACES or SKYWARN net or team, you
have the unigue opportunity to perform
extremely important public service com-
munications during these disruptions, and
in so doing, help justify our very existence
as members of the Amateur Radio Service.

While just about all activity is affected
by severe weather conditions, Amateur
Radio is particularly susceptible,

It’s regrettable, but we do have some
unfortunate accidents. We certainly want
our outdoor activities, whether they be the
Simuiated Emergency Test, Field Day or
contests, to be fun but at the sam= time safe
and technically rewarding. We can
eliminate many of the weather related
incidents with proper planning, but we can
do even more by becoming more under-
standing of the weather itself.

Being weather-wise means more than
never getting rained on. It means being
sensitive to nature, The weather-wise indivi-
dual is aware of the color and texture of
the skies, the dew on the grass, and even
the very taste of the wind. The subtle
changes that take place in our environment
all have meaning,

Now, for a few observations on the
thunderstorm, its development and charac-
teristics. Every thunderstorm begins as a
cumulus cloud, but only a few reach
thunderstorm proportions, The ordinary
thunderstorm that is most conumnon in our
summer months normally gets its start in
an updraft of warm air. Warm tempera-
tures and high humidities play very pro-
minent roles in the formation of convective
thunderstorms. Those of you who partici-
pate as members of SKYWARN and
spotter teams may have been briefed on
some of this information. The meteorologi-
cal meaning of convection is the up or
down moverent, thermally or mechanical-
ly produced, of a limited portion of the
atmosphere. It is essential to the formation
of many clouds, especially the curmnulus and
cumulonimbus (thunderhead) type (sce
photo).

In the early stage of the thunderstorm
development, an updraft carries warm
moist air to a level where the air becomes

saturated with moisture and visible droplets
begin to form as a cloud. These continued
upward movements of air soon produce
large clouds resembling rising mounds,
domes, or towering cumulus, known as
developing thunderheads. When fully
developed, the cumulonimbus cloud, now
a thunderstorm, is 6 to 8 miles across its
base, and often towers to altitudes of
30,000 to 40,000 teet or more. The storm
is 30 to 45 minutes into maturity. After the
initial raindrops begin falling, the dis-
sipating stage lasts 20 to 30 minutes. Some
may even last for hours. As the thunder-
storm develops, interactions of charged
particles produce an intense efectrical field
within the cloud. A large positive charge
is usnally concentrated in the frozen upper
fayers of the cloud. and a large negative
charge, along with a smaller positive area,
is found in the lower portions. This region,
the transition zone, near the freezing level
within the cloud, is also known as the
“lightning hearth region’” since most of the
lightning begins in this part of the cloud.

For the information of our SKYWARN
and spotter groups, we will mention that
thunderstorms that develop east or south
of you will normally go past, but those
forming in the western or northern
quadrants may give you trouble. For the
information of the emergency nets, the
severe thunderstorm is so clagsified because
of winds in excess of 57 mi/h, hail 34 inch
in diameter or larger, incessant lighting and
generally heavy rain. The National Weather
Service issues severe weather watches if
conditions are favorable for severe
thunderstorms and will issue a warning if
storms have been observed or reported in
the area.

The Mational Weather Service tells us
that at any given moment, more than 2000
thunderstorms are occurring around the
world. It’s apparent, then, that no ARES,
RACES and SKYWARN teams can afford
to ignore the possibility of utility outages
and other events that accompany severe
weather situations. Indeed, with the
widespread use and coverage of voice and

An example of a maturing thunderhead—18 minutes later and 10 miles northeast, 1/2 inch
hail, heavy rains, gusty winds and lightning were experienced. (photo courtasy N4KQX)
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packet repeaters, especially if there are
emergency power sources to back them up,
the time is now perfect for more and more
groups to organize, even in smaller com-
munities, for just these types of emergency-
preparedness activities,

Since lightning is one of our foremost
adversaries in the thunderstorm, let’s
examine it a bit more closely. Although
lightning research has gone on since the
kite-flying days of Benjamin Franklin,
scientists have lacked a system that is both
broad enough and fast ¢enough to watch
electrical storms unfold on the spot.

A violent thunderstorm with its bright
flashes of lightning and loud claps of
thunder is an awesome thing for most of
us to observe, even if life and property are
not at stake. In addition to casualties and
injuries, each vear lightning causes some
$50 million in property damage and ignites
about 10,000 forest fires in the United
States. Have you ever been near a tree that
has been peeled from top to bottom by
lightning, and wondered why? As the
lightring strikes the tree, it produces heat
energy perhaps five times as intense as that
at the surface of the sun. The temperature
of the sap rises instantly to many thousands
of degrees. When this happens, the tree
explodes and cracks open from top to
bottom to relieve the steam pressure which
has built up. The mighty oak seems to be
a favorite target for lightning strikes.
Some have theorized that their height, plus
the fact that they are very deep rooted,
with roots often going to the water table,
makes them a better conductor than many
other trees.

What are your chances of being struck
by lightning? If you are standing under a
tree during a bad thunderstorm in the
month of July, yvour chances ate very good.
In fact, these conditions make you a prime
target for lightning, as most reported cases
of lightning death involve people standing
under trees. People operating farm, heavy
construction or other such machinery are
a close second in this dubious race.

The myth about lightning not striking in
the same place twice is just that—a fallacy.
Lightning strikes are not totally random;
they hit a given point for a reason. It may
be the high point on the terrain, or it may
be that there is an attractor (like a metal
fence or—-hmm, a tower) at that point. If
there was a reason for its striking there
once, it could do the very same thing again.

Lightning is the visible transfer of
atmospheric electricity between a cloud and
the earth or between two clouds. It is most
common during thunderstorms but may
also be assnciated with snowstorms. The
electrical energy needed to create lightning
is generated in large storm clouds which
may extend 10 miles or more above the
earth. There are a number of theories which
attempt to explain how lightning occurs.
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Basically, lightning occurs when the dif-
ference between positive and negative
charges becomes great enough to overcome
the resistance of the insulating air between
them. This may occur within a single cloud,
between two clouds or between the earth
and a cloud.

It is hard to conceive of the vast amount
of energy needed to bridge this gap, which
may be miles wide. The average lightning
discharge may deliver from 40,000 to
60,000 amps to the moist earth below, but
can emit a hundred million volts or more.
Remember, thunderstorms and lightning
are Mother Nature's way of balancing the
electrical forces that exist between the earth
and the upper atmosphere; in fact, she does
an admirable job!

Contrary to what you have heard about
lightning coming out of the heavens and
striking the earth, it actually strikes the
other way around. It moves from the
positively charged ground to the negatively
charged sky. Think about that for a second.
Lightning is a two-step process. The first
stroke is a very faint electrical impulse,
which is about as big around as your index
finger but can be five miles long. It moves
downward from the negatively charged
cioud to establish a route for the return
stroke, which rises to meet it from the
positively charged ground. This entire
process may take less than a microsecond.
It is this return stroke, and the flow of
super-heated air for several feet around it,
that you see as the familiar l[ightning bolt.
The return stroke surges upward at the
incredible speed of 75,000 miles per second.
The sound it makes, the thunder, is caused
by the rapid heating and expansion of the
air through which the lightning passes.
These shock waves of thunder will then
bounce off nearby hills, buildings and other
objects, making the familiar echoes of
rolling sounds of thunder.

There are numerous opportunities for
Amateur Radio operators to become
involved in weather-related emergency
¢ommunications situations. Most com-
munications outages in the weather
situations we have discussed above are
likely to involve antennas, power and other
utilities. Fortunately, many of us that are
seriously involved in emergency commumi-
cations planning efforts have spare
antennas and even equipment that can
operate independently of normal power
mains.

And while we're thinking about pre-
emergency planning, let’s take a moment
to remind ourselves that as the result of s¢
many severe weather storms throughout the
country, there is little doubt that most
emergency nets could use a large influx of
additional help. No, not during an
emergency; it’s probably too l[ate then to
gain the training necessary to provide
effective communications for vour cora-

munity! If you've not already done so, con-
tact your Local, District or Section
Emergency Coordinator now to determine
what emergency communications efforts
have already been made in your area. Don’t
know who your ARES leadership officials
are? Ask vour Section Manager. His
address is on page 8 of QST.

Remember, for many decades now, the
terms “‘Amateur Radio Service’ and
“emergency communications’ have been
used synonymously by the many com-
munities and agencies we serve. Check into
vour local ARES, RACES and SKYWARN
nets this week and see what the conditions
are like. Get to know the capabilities, both
in terms of human and cquipment
resources that presently exist in your area
and plan now to add your own to their
volunteer efforts.

A/

FATHER MORAN, 9N1MM, TO SPEAK
IN CENTRAL FLORIDA

[J The Silver Springs Radio Club, Ing, of
QOcala, Florida is pleased to announce that
Father Marshall Moran, S.J., 9NIMM, of
MNepal, will speak on September 30, 1988, at
7:30 PM.

As the recipient of this year’s ARRL
Humanitarian Award, Father Moran has
spent the past 26 years living and teaching in
India and Nepal. As the only Amateur Radio
operator in Nepal, Father Moran has seen and
met many dignitaries and Heads of Statc who
have visited his school and radio shack, He
will share his experiences with all interested
amateurs and the general public.

This special event will be held in the
Commissioners” Auditorium of the Marion
County Governmental Complex on SE Fort
King 5t, Ocala, Florida. For amateurs driving
to Qcala for this event, talk-in will be on
146.01/61.

Strays

OST congratulates. ..

(1 William Gery, KA2FNK, on being a2
recipient of the Francis W. Reichelderfer
Award for the development of the Weather
Access for Hearing Tmpaired Printer
(WEATHIP) system, providing access to
weather warnings and forecasts for persons
whose hearing is impaired. Bill is the lead
forecaster at the National Weather Service
Forecast office in Indianapolis, Indiana.

(1 Patrick Shirley, KDSMN, of Mumford,
New York on being ordained a Catholic priest
on fune 6, 1988,



Future Shock in the NTS—An Opinion

By Brad Wells, KR7L, Washingion Section
Manager

While few readers will agree with aff
portions of SM Wells’ following opinion,
| believe that it will certainly stimulate
discussion! Your comments (pro and con)
are welcomed both by ARRL HQ and by
the author himself,

A primal law governing human events is
that **the only constant thing in our life is
change.”” This continued accelerating
change, however, can lead to *‘future
shock™ syndrome, in which we become
increasingly resistant to progress and begin
to fondly remember the simpler times of
the past. in Amateur Radio, we have seen
such changes come with the shifts in elec-
tronics technology, Solid-state devices,
integrated circuits and computers can
bemuse and bewilder those of us who began
our Amateur Radio careers with tubes
(hollow-state?), a J-38 hand key and
discrete, hard-wired components, The
diverse capabilities contained in a shoebox
sized radio of today would have required
an entire garage full of electronic equip-
ment some 25 years ago.

In the late *50s and early *60s, one revo-
lution in Amateur Radio was the advent of
SSB technology which, for the most part,
replaced the older AM equipment. The
revolution of the *70s was the explosive
growth and development of VHF/UHF
FM and repeaters. Both of these technolo-
gies lead to different styles of operating by
most amateurs. Single sideband greatly
increased the popularity in HF phone
operation, since it effectively doubled the
available spectrum for this mode and was
more efficient under adverse conditions
than AM. FM and repeater technology
gave us hassle-free communications from
our cars and hand-held rigs that was far in
excess of line-of-sight capabilities.

Of all the diverse groups within our
hobby, the National Traffic System has
been one of the slowest to accept and utilize
the advantages of these new technologies,
For examptle, the ““Phone Cycle’ of NTS
nets came years after the original inception
of NTS,. Likewise, the capability of FM and
repeaters for local traffic handling lagged
far behind its initial acceptance by most of
the amateur community. Yet today, the
majority of rmessages handled by NTS
operators utilize these technologies at some
point between their origination and desti-
nation. One reason for this slow acceptance
of new ideas and technologies is a natural
pracess of human nature which turns the
young, aggressive leaders of yesterday into
the entrenched, reactionary leadership of
today.

We are now in the middle of yet another
communications revolution. Whether or

not we are ready for it, whether or not we
are in favor of it, and whether or not we
can afford it, packet radio and networking
technology are changing the face of
Amateur Radio. It is very important to
understand the vital and significant dif-
ference between packet radio and SSB or
FM. While the other two technologies
eventually enhanced the operation of the
National Traffic System, packet radio net-
working is going to affect the very struc-
ture of the NTS. For those of vou who have
been involved with traffic handling for any
length of time, ““future shock’ is just
around the corner. Within the next few
years, and well before the turn of the
century, most messages will nor be
manually handled above the Section level.
Region and Area nets, along with the TCC
may well become relics of the past.

The technology to do this is already here:
it’s being utilized today. A number of store-
and-forward bulletin board systems are
already operating on HF packet with a
significant percentage of NTS traffic being
handled by this method. In spite of an
unspoken feeling among traffic handlers
that “*‘computers can’t replace real live
operators’”, the intense efforts of those on
the cutting edge of packet technology are
going to prove just the opposite. Within
several years, virtually all messages listed
on a Section net for out of state destina-
tions will be picked up by operators who
will punch them into local BBSs for auto-
matic transmission into their delivery
Section. Here, they will be picked up by
other operators and listed on Section nets
for delivery. Eventually, little traffic will
even be listed on Section nets due to the
expansion and rapid growth of packet net-
working. This process will be aided by the
increasing numbers of operators that are
packet capable. Additionally, BBSs will
grow in numbers (remember repeaters?)
and being linked together, every nook and
cranny of any Section will be covered by
one or more bulletin board systems.

Slightly over three years ago, | wrote an
article entitled, “Traffic Handlers: A
Vanishing Breed?”” which appeared in the
Public Service column of QST. That article
discussed some current, pressing problems
facing the National Traffic System. Fore-
most among these was the lack of qualified
operators to make the system work effec-
tively and efficiently, 1t was interesting to
note that reaction to this article fell into
three categories: those who saw no
problems and were interssted in main-
taining the status quo; those who recog-
nized that the problems existed but wrung
their hands and talked the problems to
death in hopes that they would disappear;
and finally, those few who noi only
recognized the existing problems, but had
set out to do something about them.

Unfortunately, the efforts of these few
have not outweighed the indifference of the
many. Many traffic handlers have not been
very aggressive in the active promotion of
the NTS. A result of this inactivity has been
little growtb and no significant revitaliza-
tion of the National Traffic System during
the past few years. To be fair, a scattered
handful of Section Traffic Managers,
Region Packet Managers and even indi-
vidual SYSOPS have worked to marry
traditional message handling with this new
technology. It is through their individual
efforts that there now exist some stan-
dardized procedures for passing NTS
message traffic through linked BBSs.
Unfortunately, they comprise the small
number of operators who have the fore-
sight to realize that the National Traffic
System is changing. They understand and
accept the fact that the existence of TCC,
Area and Region nets may wither and die
with the demise of manually handled
traffic. The continued rapid improvement
of, and convenience associated with auto-
matic message forwarding could very well
guarantee this.

All of which brings us to the bottom line.
No matter how much you like and enjoy
what you are currently doing in the NTS,
you probably will be unable to perform
many of these same functions within the
tear future. The most pleasurable part of
my years within the National Traffic
Systern has been operating on the Area nets
and serving as a TCC liaison operator, But
no matter how much [ like and enjoy doing
this, it’s coming to an end. The volume of
traffic is down perhaps because it’s simply
more convenient and just as reliable for
other operators to dump their messages
into an automatic transmission network.

A larger question is whether or not the
entire National Traffic System will perish
with the demise of manually handled
traffic. I think not, provided its leadership
is willing to embrace the future. The time
has come to recognize that we need to start
some new traditions and break with the
operating patterns of the past. There will
always be a need to recruit and train opera-
tors in the proper procedures for handling
messages, no matter what their mode of
transmission, but the formalized structure
of the NTS must change in response to
developing packet technology. No matter
how much we revere CW as the mode used
by “‘real traffic handlers,” no matter how
much we enjoy SSB TCC schedules, they
are rapidly becoming a footnote in the
history of Amateur Radio. Likewise, if we
all are unwilling to assume an aggressive,
visionary position with respect to emerging -
packet technology, the National Traffic
System may well become an aging dinosaur
traveling down the road to ultimate
extinction.
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Field Organization Reports
June 1988

ARRL Section Emergency

Coordinator Reports

Thirty one SEC reports were received, denoting a
fotal ARES membership of 18,598, Sections reporting
ware: AK, AR, EPA, 14, IN, LAX, MI, MN, MO, MS,
NE, NFL, NH, NLI, NNJ, NTX, NV, OH, ORG, PAC,
S0, Sa(ri\; SFL, SJV, VA, WA, WMA, WNY, WPA,

Transcontinental Corps

Too

Succassiul 4 Sue- Function Tatal
Aroa Functiens  cesshd Traffic Trafflc
Cycle Two
TCC Eastarn 106 48,00 455 928
TOC Central
TG Pacific a8 75.38 3 £23
Summary 204 81.69 766 1451
Cycle Three
TCC Eastarn 52 86.67 22 44
Cycle Four .
TCC Eastarn 103 8583 438 282
TGO Central 59 J6.60 388 a22
TCG Pacitic 108 87.90 ° 558 1111
Summary 2n 83.44 1385 2815

TCC Roster

Eastern Arpa, Cycie 2@ KW1U, Birector, W1CE K1EIC
WATFCD KT10Q W1ICYY WA2FJJ W2FR NN2H KAZUBD
N2XJ N3ATW NIEMD KQ3T NJ3V AALAT WD4FTK W4FRR
ﬁg(;]l__-!AgNMPNY N455 KABGPS WBPMJ KABWNO WBBYDZ

FEastern Area, Cycle 3 and 4: KN1K, Director, KB1AF W1CE
WIEFW WATFCD WINJM W2FR W2GKZ NN2H NC2H
KB2HM W2LWB WE2QIX WIRQ WAZSPL K2VX N2XJ
N3AZW N3EMD N3FM WaGl WB3IGZL W30KN WaPQ
KOST NJ3V AAMAT NAGH! KB4N N4SS W4UQ K4ZK WaRBO
WEPMJ KBTPF KASWNO N8XX VEIFAS VEIGSQ

Central Area, 1a 4 KaGM, Diractor, WBS) AdSK KSMXO

WZEN NBTC KATL WHTNT KBSW WOCHE WBGUYU KAREPY
A0 KSBU

Pacific Araa, Cycle 2: ND5T, Diractor, WSJQV KUGD N6LHE
KEUYK WFEQ WATCBN KF7R WTTGU W71GG NOHFZ NpiA
Facific Area, Gycle 4: KDL, Director. N2IC NDST WEQVK
KELL WEEQT WEINH WEVZT KN7B KA7CPT NR7E W7GHT
W7EF W7LG WTVSE K7GXE KADJ KBEZ KBTER KCAL KJBG

National Traffic System

% G Aep
Nat Suss e Avg Rale  Replo Area
Cycle Two
Area Nets
EAN 1] v58 2528 699 850
CAN A0 708 23.6D 31 998
AN 60 M2 520 438 Av2
Reglon Nets
1RN 80 330 580 324 830 1000
2RN S8 & 112 249 848 967
3RN 03.3
48BN &0 356 5.93 300 787 933
ANS 1000
ANG 38 126 3. A30¢ - 868
ANT &0 232 548 316 825 900
8RN G0 316 5245 303 950 867
9RN 60 231 385 308 €00 910
TEN [l 55 T42 320 790 1000
TWN &7 - -~ R07 850
EGN 0.0
Cycle Three
Aren Net
EAN 3 180 433 W06 74T

84 O5T=

Region Net

18N 30 a9 2897 320 8943 406
#RN 30 13 278 384 90,0 €66
3RN 28 15 53 079 833 868
48N 73.3
BRAN 95,6
ECN 0.0
Cycle Four

Aren Nets

EAN 30 917 3056 960 976

CAN 30 846 28.20 841 100.0

PAN a0 658 21.93 795 99.4

Region Nets

1RN 100.0
2RN 43 85 187 284 603 900
3RN 60 183 208 278 938 100.0
4RN 60 386 &10 282 920 1Q0.D
ANS a0 508 837 560 100.0 160.0
HNE &0 357 S40 302 100.0 1¢0.0
AN7 80 313 521 5p8 857 1000
8RN 59 285 4.83 347 BT0Q 1000
9RN B0 333 555 508 958 1000
TEN &0 582 9.70 ATe 894 1000
TWN o4 227 420 34y 893 1000
ECN 100.0
ARN 30 58 1493 058 1006 933

*PAN operatas hoth cycles one and two.

ARRL Section Traftic Managers raporting: AL, AR, AZ, BC,
GT, DE, EMA, ENY. EPA, GA, D, IL, IN, KS, MDC, ME. MI,
NG, NFL, NH, NTX, OH, OK, OR, PAG, Rl, 8B, 5D, SFL, 5T¥,
TN, UT, VA, VT, WA, WMA, WNY, WPA, WTX, WVA.

Public Service Honor Roll

This listing is available to amateurs whose pubiic-setvice
parformance during the month indicated quakfies for 60 or
more total points in the following nine categories (as reportad
te thair SM). Please note maximum peints for g¢ach catagory:
{1} Checkina into CW nedts, 1 palnt each, max 30; %Checkmg
into phone/RTTY nets, 1 paint sach, max 30, (3) NGS CW nets,
3 points each, max 12; {4) NCS phone/R nats, 3 points
wach, max 12; (5) Perlorming assigned NTS liaisan, 3 points.
sach, max 12; {6) Delivering a formal message to a third party,
1 point each, no max; (7) Handling an emergency message,
4 points sach, no max; (8) Serving as Emargency Ceordinator
or net manager for the entire month, § points mex;
LI?J'{ Participating in & public-service event, § paints, no max,

is listing is available to Movices and Tachniclans who
achieve a total of. 40 or more points. Stations that qualify for
the Public Service Honor Aofl 12 consecutive months, or
1§ months out of a 24-manth period, upon sending natifica-
tion ¢t qualifying months to ARRL Public Servica Brarich, will
be awarded a spemal PSHR caertificate from HG. This certiti-
cate is a wne-time award, ie, it is not issued more than once.

361 108 96 B&
KCSC WB7WOW  HDBN KA2INE
(:.:gwx wosKac NAME. KE1AF
WEMTA NMTK 95 85
o KW1U WABHTN KDBWX
108 84
ﬁgw WAZJBO ‘;\;3"“ WeBIGW
weowo IO KDEHE WATTBY
NAEXGQ N7ELF WEBAZNY
134 4 NIEMD WAEIC
WadQXT  WASYND Kol WrGHT
132 WIVSE a3 KAEAM
WA2SPL N1GPX WAIFCD WIGHI
124 KaUQy K5UPN 82
N2EIA 103 82 KAIRNY
WBZZJF Kazk Walud Klayy
lsrm [agE WBSDOB WBESYA
123 WhaIDH NIAZW NIV
WTLRB WEB1GXZ WBIRBA Bl
KJavT N2DXP
iyl Waew KSMxQ VEZEJU
KABFFQ WE4DVZ 1 K4vwk
119 NahPR WEINH g
AARITE WICEE WTLNE NAJRE
ND2§ WE4KSG WAZFL WAGVLG
118 101 ) KATWND
KD7ME KaTVG KAZOOO0 .
N4OHI WAZERT &9 NEFWA
115 WG7H WBOYH WARWB
KASDLY KZBQ NENLW WOMKBW
i
Feivie g KATEEE N7BGW
o H gee B
WFeD 77
“l\}?ggf K i} FBAWT KA1IFC
KACNP AAAZY 8 NVSL
112 WAANK Ml )
NG1A 58 NNz NJos
111 weawoL Gl Hasha
R A N
NSAMK 75
KESRL NEAMK Pal

WALRLE 69 64 NIDHT
KA4FZI KABTNT K8JDI W2RRX
KATSYG WHSR AleD K2V
NOIM KFAFG WB2FTX ‘WB2aMP
N3EGE Na2DRM N4RT WIRWG
WAIWIY WABQICA N7GGJ KA1JXH
KN1K KJ3E KKAFV KAIKP
71 KB4OPR KE4NGO 57
WB1BTJ Ki4BR ) KASCTWIT
sl T A
(O R
WrLBK WaYVEY KAGHH KEZEPUIT
sy e : NeEvert
2
KB4ALB K4RGZ ‘l\YgEL]JE’;,H 50
;‘(}w 67 KO2IW KABTNDIT
KaYal NC3V 49
AlSE NG1P :
KIGZH 68 WhIAYZ KATNOUT
NEEQZ NE14, KAIQFCIT
WHYEMOD WBsYDD &1
E7EJW WABDHB 4a
0 WAILINX KB4JPN KATHFOIT
KoZBM W2FR NZ5.J 47
wggtjcw KAZZNZ KAIQPVIT
WMPC NaGPUIT KB4BZA4 41
KAGRIl KAIWW [£4} NEHAWIT
NSKGL WaOoLun KABCPS Py
KasHHE WAHON KB4UED/T
i KB2ENWIT

The followlng stations qualified tor PSHR during the manth
of May, but did not appaar In last imonth's column: KASTNT,
KBUCHY, WDaV, KDBWX, KABWNGC.

Brass Pounders League

The BPL is apen to alf amateurs in the United States, Canada
and LS possessiang who repart to their SM a message total
uf 500 or a sum of originaticns and delivery points of 100 or
mare for any calendar manth, All messages must be handled
nn amateur fraquencies within 48 hours of receipt in the
standard ARRL, formi,

The Brass Pounders League Meadallion ls available o
individuat operators who achieve BPL and are iisted in the
BPL calumn for the third time. This medallion i3 2 one-time-
only award, that is, it is not issued mare than once. It is not
necessary that the three maonths involved be consecutive. Ay
three months will qualify an aperater. Statians that qualily for
the BPL medallicn, ugon written notification of the qualifyin:

manths o the ARRAL Public Service Branch, will be awarde
the call sign-engraved BPL medallion.
Call rig  Rovd  Sent Divel Total
WacuL 817 19 1264 93 2943
KDags 100 8 1724 0 1903
WBIYPY 108G 10B 698 1886
WIPEX — 301 1153 i 1455
WA1FHB 143 430 1 882
WA4JDH 0 498 447 & 847
WAREPL 3 JRz 448 53 845
WavR 300 M8 /45 42 BO4
ZaX 0 M2 44 [ ]
NeDPF 221 108 306 48 784
KAFC 3 388 21 748
KCACT T 443 i4  PR2 V46
NBAIW 23 @64 189 3@ G4
WF60 1249 e 4
WaJL) 4 Iy B 3 435
KT1Q 0 269 283 2 534
WX4H 4 2T 240 10 50
KASVI a6 AT A% 3 2R
KwilU 0 B 218 § 510
WAAOXT 71 l9s 208 3 610
K4DOR 24 M5 M9 4 BO2

BPL for 100 or more originations plus defiverias: WD41I0 176
N3AZW qualified tor BPL during March and June 1988, but
was inadvertently laft out ot the HPL calumn.

March: B/ 23 260 17 538

June:. 28 289 296 42 855
Independent Nets

Gheck-
MNel Name Sess The  ins

Amateur Radio Transmitting Society 26 208 289
Canteal Gulf Ceast Hurricane Net 3¢ 119

Claaring House Net 30 85 298
Euarly Bird Net A 5o gzEg
Ernpire Slow Bpepd Net an -4 297
Gireat Lakes Emergency & Traffic Net 30 W 1018
Hit and Bounce Net 28 174 506
IMRA 2 712 1480
Mission Trail Net 30 69 833
NYSPTEN 30 59 493
Southwest Traffic Net o 27 1502
West Coast Slow Spead Net a0 g7 495
20 Metar ISSBN 28 646 342
75 Motar ISSBN 30 298 1104
7250 Traffic Net Fla B < L T 1+ e
BT




Amateur Satellite Communications

Conducted By
Vern “'Rip” Riportella, WAZLQQ
PO Box 177, Warwick, NY 10950

Getting On the New OSCAR

Part 1: “Where Shall I Put Those
New Antennas?”’

Now that AMSAT OSCAR 13 (AO-13)isin
orbit and operations have begun, mere
amateurs than ever are wondering what equip-
ment is required to operate the newest
OSCAR. Let's take a brief look at the process
of planning a station, and then look at some
concrete examples of outfitting your station
for OSCAR operations. We’ll start outside—
at the antenna ““farm.”

As I've pointed out in recent QST columns,
and in my June QST article,! choosing the
right equipment is only part of the process
of “‘getting on OSCAR.” As with many
new activities, sometimes it's best to sit
down and do a little advance planning and
learning before investing in equipment.
That way, at least in theory, you’ll have a
better chance of getting what you expect.
Conversely, there will be less of a chance
of either getting in over vour head, or
winding up with an assembly of expensive
boxes that does little or nothing of what
you wanted to do in the first place.

Significantly, many amateurs seem to
view any new activity in their hobby in
terms of what equipment it will require (or
allow)® them to acquire. Thus, many would-
be OSCAR newcomers make a quick survey
of their station to determine:

1} If the estimated effort and cost is worth
the perceived benefits (fun).

2) If a clandestine entry 1o the shack might
be designed so as to facilitate surreptitious
integration of new equipment inio the shack
whilst pondering the first question. (You
know. . .sneak it in the back door!)

Having gone through that charade, they get
on with the serious business of planning the
new OSCAR station—cost/benefit analysis
notwithstanding!

One of the most important aspects of new-
station planning is determining where to put
your satellite antennas. Remember the old
ham-radio saw: ““The higher the better!’’?
Well, operating OSCARs provides some very
real exceptions to this “given” of Amateur
Radio operation. Let’s see why this is so.

When operating at HF, there are lots of
good reasons to put the antenna as high as
possible, The effect of conductors {(both
metallic and earth ground) in the near field
around the antenna is significant. The effect
of the wave reflected from the ground can be
profound in terms of shaping and aiming the
resultant beam. For best DX, you want the
major lobe of your beam to have a low take-
off angle. That is, it should be low to the
horizon, To get this from a Yagi or quad
requires that it be at a significant height above
ground in terms of their wavelength: one to
two wavelengths above ground is typical at
top DX stations.

The other reason you might want to have
the antenna on a high tower is to clear

obstructions. But it’s at this point that the
picture becomes slightly more clouded.
Although signals at 40 or 20 meters can easily
penetrate dense foliage and many buildings,
the higher the operating frequency, the more
likely the signal will be attenuated by these
obstacles. Beginning at 10 meters, the signal-
attenuation cffects of very dense foliage drip-
ping with rain—or laden with snow—can be
detected. At longer wavelengths, the effects
are mostly negligible.

As the frequency of operation increases, the
signal attenuation in foliage increases
dramatically, such that at 70 cm and above,
trees can appear largely opague; they block
and/or absorb much of the RF vou're
attempting to pass through them. Thus, it is
essential to get that YVHF/UHF antenna into
a position where it can see its target without
having to take a path through a tree. See
Fig 1,

To review, it is highly desirable to have
lofty antennas for HF and VHF/UHF, albeit
for distinctly different reasons. On HF, you
want to be aloof from earth reflections, and
the signal can easily penetrate trees and the
like. On VHF/UHF, you ¢can easily place the
anienna several wavelengths up?® to avoid the
beam-distorting effects of ground reflections,
but you need to have a path to the target that
is clear of obstructions like trees and
buildings.

Now, when we begin to consider
VHF/UHF antennas for satellite work, the
“*higher the better'’ rule starts to unravel. On
VHF/UHF, placing your antenna on a high
tower to clear trees is done at the cost of

increased transmission-line losses. Losses at
23 om and above can be staggering—
presenting vou, the station planner, with a
substantial dilemma: (1) Do you put the
antenna on the tower to avoid the trees; or
{2} do you keep the antenna close to the
ground to reduce transmission-line losses?
l.ook at the satellite-communications case.
Since uplinks are at the 2-meter and higher-
frequency bands,* avoidance of ground
reflections by raising the antenna many
wavelengths is easily accomplished.
Moreover, because the satellites often rise far
above the horizon—indeed, can be directly
overhead—there are many times that a patch
of clear in an otherwise dense forest is all
that’s required to accass a sateliite on UHF.
The task of the station designer is, therefore,
to get an idea of the directions from which
the satellites will present themselves, and
determine if attenuation caused by foliage will
be a problem in that direction. Then, a good
compromise between antenna height,
transmission-line losses and attenuation in
foliage can be achieved (or at least
approached). Just remember: As antenna
height increases, transmission-line losses
increase, but foliage attenuation goes down.
What level of attenuation can be expected
on VHF/UHF signals through trees? The
question is an important one, but good, relia-
ble data op the subject is scarce. The reason
seems to be that experiments are difficult to
carry out, and even more difficult to repli-
cate. Thus, it is practically impossible to
eguate 150 feet of Norway maple at 23 degrees
Celsius in June in New Mampshire with a

Fig 1—A healthy tree—like this palm in Malaysia—can cost you several decibels on a
70-cm link if it’s in your signal path. (ptioio courtesy Colin Richards, 9M2CR)
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Fig 2—Leafless, deciduous tress such as these offer little attenua-
tion of 2-m signals. Attenuation effects on 70 cm, though greater
than at 2 m, are barely detectable.

10-dB loss at 435 MHz! Yet these are the types
of parameters that enter into consideration
in deciding where to put your antenna.

For example, here’s a typical dilemma:
Should you go up another 20 feet to *‘look”
through 50 feet less of dense foliage when
transmission-line Josses will increase 1.2 dB,
and the extra tower sections will cost $100?
In other words, is the cost of a 30-foot path
of leaves more or less than 1.2 dB? And,
because the leaves are absent in winter, can
the added loss contributed by the summer
foliage be tolerated for the time the trees are
bearing leaves? See Fig 2. What if the trees
are conifers (evergreens) that maintain their
RF opacity year round? What then? la the
absence of extensive data based on repeata-
ble experiments, we must rely on less-precise
judgments.

The amount of moisture in the trees (in
leaves and branches, and snow on the {rees,
if any) determines how much RF passes
through, how much is reflected, and how
much is absorbed and dissipated as heat. The
ability of a radio wave fo penetrate a conduc-
tor depends on its wavelength. Typically, a

PR

Fig 3—A iocation with no trees to impede RF Is ideal for Amateur
Radio. Winter winds and household heat loss are the costs
incurred for having a clear path to the sky. (photo courtesy Vern
Riportefla, WA2LQQ)

radio wave penetrates to only a fraction of
its wavelength into a conductor. This is why
the Navy uses VLF and ELF® with
wavelengths in the tens to hundreds of thou-
sands of meters to communicate by radio with
submerged submarines.®

So, if you were looking through a dense
forest of trees covered with snow, you
shouldn’t be surprised if your 23-cm signal
goes in one end of the forest, but never comes
out the other! On the other hand, you should
have no difficulty hearing WWVB at 60 kHz
at the bottom of a lake.”

Perhaps a few examples will demonstrate
what I’'m talking about. Take a look at
Table 1,

The table is intended to give you a general
appreciation of signal attenuation and its rela-
tionship to foliage. These are gross estimates
based on empirical and conjectural data.
Exceptions can easily be cited. With this in
mind, use the information in Table 1 for
general planning. Then, refer to the
transmission-line-attenuation table in the
ARRL Handbook to determine transmission-
line power losses. At that point, you’ll have

Table

Frequency Versus Attenuation (Rough Guide Only)

507 Light 80" Medium
Band Follage Foliage
10m hl N
2m N-S s
70 cm 8 M
23 cm M-H H-VH
13 cm H VH
10 ¢cm VH VH-P

Legend: Effects in terms of attenuation are

5(' Dense &80' Dense
Foltage (Dry) Foliage (Wet)
S S-M

SM M-H

M-H H-VH

VH VH-P

VH-P P

P (Forget it!)

N = Negligible; less than 1 dB of signal loss; hardly noticeable.

8 = Shight; in the range of 1 to 2 dB; up to 37% of the signal is lost.

M = Moderate; in the range of 3 to 6 dB; up to 75% of the signal is lost.
H = High; 10 to 15 di; up to 57% of the signal Is lost.

VH = Very high; 15 to 20 dB; up o 99% of the signal is lost.

£ = Profound: greater than 20 dB; signal losses exceed 99%.
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most of the basis for a rough idea on where
you should place your satellite antennas.

An ideal satellite-tracking QTH would be
on a windy knoll with an unobstructed view
to the horizon in all compass directions. See
Fig 3. But trees do make a lovely windbreak
in the face of winter winds, are nice perches
for feathered friends (who otherwise would
light on your fragile 23-cm loop Yagi) and
certainly add to the aesthetics of your
domicile. So, before you warm up that chain
saw to clear a path to the sky for your
OSCAR antennas, give these other spouse/
house-related Factors a thought as well.

Next month, i’ll continue the discussion on
petting on AQ-13.2

HNotes

1V, Riportella, “Introducing Phase 3C: A New,
More Versatile OSCAR,” QST, Jun 1928,
pp 22-30.

2The difference is perhaps a bit subtle.
Identifying an activity in which one wishes to
be involved often drives or helps define the
equipment-performance requirements. That is:
“Want to warl Mode B? Then you must have
& 70-cm transmitter and a 2-m recelver.” But
on the other hand, it's surprising how often the
converse is true: “Ahl What a nice piece of
equipment! | must have it! But. . .what can | do
with it?” In this situation, you have performance
driving activities. And that drives two com-
munities of people hams deal with berserk:
engineers and spouses! Psychologists call it
“rationalizing.”

3At 12968 MHz, 6 oot is nearly 8 wavelengths.

JExcept for the RS serigs, which use 15- and
2-meter uplinks.

Sery low frequencies and extremsly low
frequencies.

5Sea water is an excellent conductor.

Try it. But be sure you use a batiery-powered
radio. No five-tube, ac-operated superhets,
please!

sFar more information on getting started on
OSCAR, and information on AMSAT member-
ship and membership benefits, call AMSAT,
301-689-6062 or write AMSAT, PO Box 27,
Washington, DC 20044, Pleass send a bust-
ness-size SASE. )



YL News and Views

Conducted By Joan Gibson, KG1F
RR 1, Box 1465, Waterbury, VT 05676

HKSAZA Leads Expedition to Save the Magdalena River

A funny thing happened to Ana Elisa Pardo,
HKSAZA, while she was attending a routine
meeting of the Cali section of the Liga
Colombiana de Radio Aficianados. She
found herself involved with a project to save
the Magdalena River! Within 24 hours of the
meeting, she boarded a flight from Cali to
Cartagena, taking an HF transceiver, a
portable dipole for 40 and 5 meters and
a rig for 2 meters, and embarked on a
unique experience.

That unusual adventure was called “‘La
Caracola,” an expedition organized by the
Caracol Radio and Television network and
El Espectador, a local newspaper. The
purpose of the expedition was to bring to the
attention of Colombia, as well as the rest of
the world, the dire consequences of the
pollution and deterioration of the country’s
rivers and ports. The expedition’s [6-day
itinerary included a river journey aboard the
Caracola Fluvial 87 during its sail from
Cartagena, through the Canal del Dique to
the Magdalena River at Puerto Calamar, then
upriver to the city of MNeiva.

In recent years, so much of the country’s
woods and jungles had been ravaged by
indiscreet cuiting and demolition that it began
to affect not only the rivers but their cities
Iocated on the banks. Erosion has increased
the sedimentation, which in turn has changed
the navigation. Until recently, nearly 80% of
the Magdalena could be navigated by a variety
of river craft. Now in many parts of the river,
only small boats with outboard motors can

Ana, HKEAZA, waves from the HIMAT
vessel (Hydrology and Meteorology Agency
of the Colombian government).

& ) A

Ana (third from left) with crew members from Ef Especiador, the Public Works Ministry and

officlal reprasentatives of tha La Caracola expedition.

maneuver safely. A tugboat was used from
the Caribbean seaport of Cartagena to carry
the crew to Barrancabermeja. There, they
changed to a flat-bottomed boat which carried
them to an agricultural port near Bogota.
From there, until the end of the trip at Nejva,
only 2 small boat could be used. Not too long
ago, the river boat would sail between Neiva
and the Caribbean.

The boat’s crew consisted of newspaper
personnel, ecologists and government
officials. At every port along its river journey,
the boat stopped so the travelers could meet
with the local townspeople and the municipal
council. All shared their mutual concerns
about what was happening to the beautiful
rivers and their ecology. Most of the concerns
centered on the pollution caused by petrofeum
and chemical companies. The waste dumping
continues to destroy life in the river and its
lagoons. As the cycle of poliution continues,
it closes in on the inhabitants of the river
communities causing disease and infection.
*“It is the spinning wheel of death,’” grimly
comments HKSAZA.

Ana was the only operator of the boat’s
official radio station, 5J-RIQ. Approximately
1000 QSOs were made with stations in South
America, Europe and the US. Ana’s job was
to keep the station on the air and in contact
with other stations listening for the 5J prefix
as well as to ensure the safety of ail involved
with the trip. **That immense responsibility
gave me the strength to withstand the heat of
40° C, the swarms of mosquitoes which
seemed (o enjoy the taste of my mosquito
repelient and the deafening noise of the boats’
engines,’” remembers Ana. “1t was well worth
it, because the rivers of the world are an asset
to humanity, We radio-aficionados should
unite to defend them, as we defend our radio
frequencies. The rivers are not only a source
of life but 4 means of communication,**

HOWDY DAYS

{Sponsored by YLRL)

Starts: Wednesday, September 7, 1988 at
1400 UTC

Ends: Friday, September 9, 1988 at (200 UTC
Eligibility: All licensed women operators

throughout the world are invited to
participate.

Procedure: Call cq vL.

Operation: All bands and modes of emission
may be used. No ¢ross-band operation. A
station may be worked and counted once
on each band and mode for QSO points.
Participants may operate only 24 hours of
the 36 hours of the contest. Operating
breaks must be indicated in the log. The
maximum power output that may be used
at any time during the contest is 750 W
on CW and 1500 W PEP on SSB.

Exchange: YLRL member or non-YLRL
member. Entries in log must also show
date, time, band, call of station worked
and operating breaks.

Scoring: Score two 2) points
for each YLRL member worked and
one (1) point for each non-YLRL member
worked. No Multipliers.

Logs: All logs must show if operator is YLRL
member or aon-YLRL member to be
eligible for awards. Do not send carbon
copies of logs. Please print or type. Logs
must be signed by the operator. No logs will
be returned. Logs must show score and be
received by October 10, 1988, Send Log To:
Carol Shrader, WI4K, 4744 Thoroughgood
Dr, Virginia Beach, VA 23455, USA,
Please mark your return address clearly.

Duplicates: For each duplicate contact that
is removed from the log by the Vice
President, a penalty of three (3) additional
and equal contacts will be exacted.

Awards: Top-scoring YLRL member will
receive her choice of a YLRL pin, charm
or stationery. Top scoring non-YLRL
member will receive a one (1) wyear
membership in YLRL.

Suggested Frequencies: CW: 80 meters—
3.540-3.570; 40 meters—7.040-7,070;
20 meters—14.040-14.070; 15 meters—
21.120-21.150; SSB: B0 meters—3.940-
3.970; 40 meters—7.240-7.270; 20 meters—
14.250-14.280; 15 meters—21.380-21.410;
10 meters—28.380—28.410,

Note: Since band allocations in other countries

. are often different than the US, North American

YLs should look for DX YLs in other parts of the
bands, especially on 40 and 80 meters. 4#-
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Coming Conventions

ROANOKE DIVISION CONVENTION
September 17-18, 1988, Yirginia Beach

The 1988 ARRL Roanoke Division Convention and

13th Annual Hamtest/Computer Fair will be held
at the Virginia Pavilion, Virginia Beach on Saturday
and Sunday, September 17 and 18, 1988, Admission
for both days will be §5 in advance or $6 at door,
children under 12 free. There will be the latest equip-
ment by Alinco, iCOM, Kenwood and Yaesu, Also
featured will be license exams on Saturday from
10 AM-3 PM (bring your present license and a check
for $4.55 pavable to ARRL/VHC), a large flea
market, two days of forums on DXing, computers,
$WLing, and plenty of programs to entertain the
nonhams and children. Flea market tables are $8
per day, electricity for hooths available at an
additional ecst upon request. For information and
tickets, call or write Manny Steiner, K4DOR, 3512
Olympia Lo, Virginia Beach, VA 23452, tel
804-340-6105.

ILLINOIS STATE CONVENTION
October 2, 1988, Rockford

The ARRL [linois State Convention and Rockford
Hamfest 88 will be sponsored by the Rockford
Amatewr Radio Association and Experimental
Amateur Radio Society, It will be held at the
National Guard Armory, which is located at 605
North Matn St in downtown, from 9 AM-4 PM.
Admission in advance $3, at the door $4. Features
include ARRL speakers/forum, Amateur
Radioscomputer forums, VE exams, exhibits, DX
forums, large flea market, commercial booths,
vefreshments, free parking. Talk-in will be on
146.01/61, 222.68/224.28, and 146.52 simplex. For
tables, booths, tickets send SASE to Rockford
Hamfest, PO Box L0003, Rockford, IL 61131,
Phone info: tsbles, hooths—Roger Sawveld,
EDOMQ, 815-282-1283; tickets—[rale iLandis,
EROWD, 815-633-0520; general info—Jim Miller,
W4JR, 515-397-4602 or Bob Szuch, WOACR,
315-633-8206.

NEW ENGLAND DIVISION
CONVENTION

October 1-2, 1988, Boxboro, Massachusetits

‘The New England Division Couvention, sponsored
by _the Federation of HEastern Massachusetts
Amateur Radio Assn, [t will be held at the Sheraton
Boxhoro Hotel, Rte 495 at Rte 111. Admission in
advance will be $6, at the door $7. The flea market
and 80 commercial exhibits will be open Saturday
8 AM-5 PM and Sunday 8 AM-3 PM. The features
will include a towr of W1AW and ARRL HQ on
Zaturday (a chartered bus will leave in the morning
from Boxboro and will return in the late afternoon).
People driving to Boxboro Saturday ase also
welcome to visit WIAW and ARRL HQ. At

September 2-4

Southwestern Division, Anaheim, CA
September 17-18

Roanoke Division, Virginia Beach, YA
October 1-2

New England Division, Boxbore, MA
October 1-2

Mississippi State, Biloxi, MS

Qctober 2

illinois State, Rockford, 1L

October 8-9

Delta Division, Memphis, TN
October 8-9

National Capital DXPO 88
Falls Church, VA

ARRL NATIONAL CONVENTIONS

Sept 9-11, 1988—Portland, Oregon
June 2-4, 1989—Dallas/Forth Worth, Texas
June 3-10, 1990—Kunsas City, Missouri

midnight there will be a Wouff Hong Ceremony.
Nomham programs will be oifered both days, Exams
will be given for Novice to Extra Class both days.
Many seminars. There will be a tull course roast
beef banquet, dance and show for $18.50 and a bus
tour to Newington {including lunch) for $13.50, For
further information send SASE to Arthur Tomkin-
son, WITHT, 9 Oliver Terr, Revere, MA 02151
(make checks payable to FEMARA).

DELTA DIVISION CONVENTION
October 8-9, 1988, Memphis, Tennessee

The Delta Division Convention will he sponsored
by the MidSouth Amateur Radio Assn. 1t will be
held at the Cook Convention Center overlooking
the Mississippi River. From the west, take the first
cxit after crossing the new bridge, the Convention
Center js at the foot of the exit ramp, From the east
and south follow I-240 west to the 2nd St exit, go
sotth one block to Exchange St, the Convention
Center will be behind the Crown Plaza Hotel. Open
Saturday 9 AM-4 PM and Sunday 9 AM-3 PM.
Admission is $5 for hams, good for both days,
general public is free, Features will include forums,
ARRL VE exams for all classes (Saturday morning
at 9 AM, no walk-ins, preregister with Maxine
Ralentine, WDM4FL.D, 4155 Sevella, Memphis, TN
12128}, hospitality room and Delta Convention
banquet. There ate 300 tables available at $20 each
for the weekend. Talk-in will be on §46.28/38, For
rental and further information contact Wayne K.
Gregory, KB4GFK, 3243 Tena Ruth Cave,
Memphis, TN 38118, tel 901-365-7823, or Jim Alex-
ander, AAJOL, J01-458-86014, after 6 PM,

NATIONAL CAPITAL DXPO 88
CONVENTION

October 8-9, 1988, Falls Church, Virginia
‘The Naticnal Capital DXPO 88 Convention will be

sponsored by the National Capital DX Assa, it will
he held at the Best Western lnn at the corner of
Arlington Blvd (US Rie 50) and Annandale Rd (use
service road fo access motel parking). Open
Saturday 9 AM-9 PM, and Sunday 9 AM-1 PM,
Admission in advance is $15 (with banquet $35),
gt the door $17.50 (with banquet $37.50). Features
will include all programs related to DX such as DX
Clontesting, and programs on how ta work DX for
Novices. Talk-in will be on 147.42. For more
information contact Stuart Meyer, W2GHK, 2417
Newton St, Viexna, VA 22180, tel 703-281-3506.

Attention Hamfest and Convention Sponsors

ARRL HQ maintains a date register of scheduled
events that may assist you in picking a suitable
date for your event. You are ancouraged o
register your event with HQ as far in advance as
your planning permits. Note that the hamfest and
convention approval procedures for ARRL
sanctlon are separate and distinct from the date
register: Reglstering dates with ARRAL HQ does
not constitute League sanction, nor does it
guarantee there will not be a conflict with another
astablished event in the same area.

We at ARRL HQ ara not able to approve dates
for sanctioned hamfests and conventions. For
hamtests, this must ba done by your Division
Director. For conventions. approval must be made
Ey your Director and, additionally, by the

xacutive Committee. Application forms can be
obtained by writing to or calling the ARRL
Convention Program Manager, tel 203-666-1541
ext. 283.

Note: Sponsors of large gatherings should check
with League HQ for an advisory on possible date
conflicts before contraclina for meeting space.
Dates may be recorded at L HQ for upto two
years in advance. ]

Hamfest Calendar

Administered By Bernice Dunn, KATKXQ
Convention Program Manager

Attention: The deadline for receipt of items for this
coiumn is the 5th of the second month preceding
publication date. Hamfast information is accurate
as of our deadline; contact sponsor for passible
iate changes. For those who send in items for
Hamiest Calendar and Coming Conventions:
Postal regulations prohibit mention in QST of
ggizas of any kind and games of chance such as
ingo.

tAlabama {(Mohile}—September 10-11. Sponsar:
Mobile ARC. Time: 9 AM-3 PM Saturday, % AM-
2 PM Sunday. Place: Texas Street Recreation
TARRL Hamtest

88 UsT=

Center, I-10 eastbound exit #25 Virginia St. take
a4 right onto Washington St then take another right
onto Texas 5t, look for large brown building.
Features: exams, refreshments, free parking. Twik-
in: 146.22/82. Admission: $2. Tables: $5/day, 53
both davs. Contacé: Rick Wiles, 124 McKeough St,
Saraland, AL, 36571, tel 205-679-0731,

Alberta (Calgary)—September 17. Sponsor: Novatel
ARC. Time: 9 AM-1 PM. Place: Parkhill Commu-
nity Centre, 4013 Stanley Road SW. Features:
refresitments. Telk-in: 146.52 or 146.25/85, Admis-
sion: $2. Tables: 52, Contact: for tables send name,
call and $2 to Novatel ARC, PO Box 7578, Station
B, Calgary, AB, T2E 3M3, Canada.

British Columbia (Sidoney)—September 10-11.

Sponsor; Victoria Short Wave Club. Pacer Saancha
Hall, Sidney. Conrtact: Tarry Michaels, 975
Tattersall Dr, Victoria, BC V8X 2X1, Canada.
California {Santa Rosa)—September 17. Sponsor:
Sonoma County Radio Amateurs [ne. fimer
verdors setup at 7 AM, public 8 AM-2 PM. Place:
National Guard Armary, 1500 Armory Dr, from
Hwy 101, exit E onto Steele Ln, then turn right
twice, Features: flea market, VE exams, exhibits,
refreshments, auoction around noon. Talk-in:
146.13/73. Admission: fres, Tables: $5 advance, $7
door. Contect: Sonoma County Radio Amateurs,
Tnc, Box 116, Santa Rosa, UA 95402, tel (D}
T)7-577-3981, (N} 707-538-7115.

Colorade (Bountder)—September 13, Sponsor:



Boulder ARC. Timer 8 AM-4 PM. Features:
refreshments, forums (beginning at 9 AM), VE
exams (will be given at i PM, preregistration is
appreciated but walk-ins are welcome), Admission:
$3. Tables: 37 per table with a chair for non-
comtmercial exhibitors, dealers please make arrange-
ments in advance. Contact: campsite reservations
call 303-449-1812 directly, registration for exams
contact Barbara McClune, NBBWS, 5338 Spotted
Horse Trail, Boulder, CO 30301, tel 303-530-1872.

tConnecticut (Willimantic)—September 25,
Sponsor: Matchaug ARAM., Time: dealers 8 AM,
public 9 AM. Place: French Ciub, Cemetary Rd,
off Rte 66 (old Rte 6). Features: flea market, VE
exams, refreshments. Talk-in: 147.90/30. Admis-
sion: $2 at door, under 16 free, Tobles: 36 in
advance, $8 at door, tailgating 35 and up. Contuct:
Ed Sadeski, KAIHR, 49 Circle Dr, Mansfield
Center, CT 06250, tel 203-456-7029.

tFlorida (Melbonrne)—September 10-11. Sponsar:
Pfatinum Coast ARS, Tirme: 9 AM-5 PM Saturday,
9 AM-4 PM Sunday. Place: Melbaourne Auditorium
on Hibiscus Bivd. Fegrures: ARRL forum, QLF
conttest, commercial exhibits, swap tables, tailgating.
Talk-in: 146.25/85. Admission: advance $3, door
$4. Contact; send SASE to PCARS Hamfest, PO
Box 1004, Melbourne, FL 32902-1004.

1Georgin (Gainesville)—September 25, Sponsor:
Lanierland ARC, Time: 8 AM-5 PM. Place:
Georgia Mountains Center, downtown Gainesville,
Features: VE exams (walk-ins welcome), overnight
camper parking (no bookups}, flea market, dealer
displays. Talk-in: 146.07/67. Admission: free.
Tables: free for dealers, Contact: Eddie Keith,
KK4IG, 3137 Lake Ranch Cir, Gainesville, GA
30506, tel 404-532-1479,

tGeorgia (Warner Robins)—QOctober 7-8. Sponsor:
Central Georgia ARC. Time: 4 PM-9 PM Friday,
& AM-5 PM Satorday, Features: YE exams, flea
market, packet forum, Tulk-in: 146.25/85. Admis-
sion: free, Contaci Jesse, WB4KQA, tel
912-953-3922.

(llinois {Grayslake)—September 24-25. Sponsor:
Chicago FM Club. Time: set up will be from 2 PM-
8 PM on Friday, flea market open 6 AM-6 PM,
exhibits open 9 AM-4 PM. Place; Lake County Fair-
grounds at Rte 45 and 120, Feature: refreshments,
free camping (electricity is $4 per day), parking
available. Talk-in: 146.16/76. Admission: advance
%4, door 35, children under 12 free (admission good
for both days), Tables: $7.50 each (8 fty. Contact:
CFMC, PO Box 1532, Evanston, 1L 60204,

Milinois (Harrisburg)—September 11. Sponsor:
Shawnee ARA. Timer 7 AM-3 PM, Place: In
Southern 1L, get off 1-57 at Marion, and go about
25 miles east just past Harrishurg, to Southeastern
1. College campus. Feafures: new equipment,
computers, women’s activities, flea market, VE
cxarms, refreshments. Talk-in: 146.28/88, 147.63/03
and 146.52. Admission: $3. Conract: Bill Johnson,
WOERI, 502 Kenicott, Carbondale, 1L 62901,
te]l 618-457-7586.

tIilinois (Joliet)—September 11, Sponsor:
Bolingbrook ARS. Time: 6 AM-5 PM. Place: | mile
east of I-55 on 1L Rte 52 (Jefferson §t), convenient
to both 1-55 and 1-80 exits at Joliet, 1L, fFeatures;
VE testing, seminars. Tafk-im: 147.93/33 and
222.94/4,54, Admissior: advance $3, door $4. Con-
tace: Bd Weinstein, WDIAYR, 7511 Walnut Ave,
Woodridge, [L 60517, tel 312-985-0527.

linois {Peoria)—Seplember 17-18. Sponsor:
Peoria Area ARC. Time: vendors 6 AM both days,
public Saturday 9 AM-4 PM, Sunday 9 AM-3 PM,
Place: Exposition Gardens on West Northmoor Rd,
off the 6300 Block N, University. Feqiures: VE
exams on Sunday, flea market, full camping
facilities available, banguet Saturday night, reser-
vations mandatory, $11 per person, guest speaker
is Wayne Green, publisher of 73 Amateur Radio,
and much more, Telk-in: 146.16/76. Admission;
advance $4, door $5, children under 16 free. Con-
raer: Superfest 88, PO Box 3461, Peoria, 1L 61614
(SASE please), tel 309-674-3656.

Hlinois (Shelbyville)—QOctober 1-2. Sponsor: The
Breakfast Club. Place: Forest Park at the north edge
of Shelbyville, Features: flea market, refreshments,
free parking. 7ulk-in: 3.973 and 146,52, Admission:
fres. Contact: Bob Backlund, K94, 633 Glen Ave.
Morton, IL 61550, tel 309-266-6147.

Indiana (Hammond)—October 2, Sponsor: Lake
County ARC. Time: setup at 6 AM, public 8 AM-

2 PM. Place: Hammond National Geard Armory,
2530 - 173rd St. Feaiures: VE testing (walk-ins wel-
come}, Navices free, refreshments, free parking,
ARRL, ARES, and Navv MARS information avail-
able. Talk-in: 147.00 and 146.52. Admission: $3.50.
Tables: $5 each. Contecr. Lucy Schendera, N9DTG,
812 E 40th PI, Griffith, IN 46319, tel 219-923-4873,
Indiana (LaPorte)—September 11. Sponsor:
LaPorte and Michigan City ARCs. Plyce: LaPorte
Co Fairgrounds, located on State Rie 2 on the west
side of LaPorie, Features: tailgating area available.
Talk-in: 146,52, Tables: inside tables available. Con-
fact: LaPorte ARC, PO Box 30, Laporte, [N 46350,
for table reservations contact Tom, KA9ZUM at
the same address,

tlowa (West Liberty)—October 2, Sponsor:

Muscatine lowa City ARC. Time; 7 AM. Place:
‘West Liberty Fairgrounds, south on exit 259 off of
I-B0, Features: camping, tlea market, refreshments,
VEC exams (start at 10 AM, advange registration
due by September 2, send a current and completed
FCC 610, a photocopy of current license, 34.55
check or money order pavable to ARRL/VEC, to
Tom Kramer, KEBY, 905 Leroy St, Muscatine, A
52761, tel 319-264-3259). Twik-in: 146.23/85 or
146.31/91, Admission: advance 83, door $4. Tables:
$5. Contact: for iable reservations contact Ken
Kucera, KA8Y, RR 2, Box 52A, Riverside, 1A
52327, tel 319-648-5037, for general information
contact Bud Pitt, WBEMEW, 105 Clinton St,
Muscatine, [A 52761, tel 319-264-1788,
TKentucky (Louisville)—September 10-11. Spon-
sor: Creater Louisville Hamfest Association. Time:
8 AM-5 PM Saturday, 8 AM-3 PM Sunday. Place:
accessible from [-264 East ar West and [-65 North
or South. Features: forums, VE exams. Tulk-in:
146,10/70, 146.25/85, or 444.700/449, 700, Admis-
sion: advance $5, door $6. Contgct: Greater
Louisville Hamfest, PO Box 34444, Louisville, KY
40232, tel 502-36R-6657.

tMaryland (Columbia)—Qctobher 2. Sponsor:
Columbia ARA. Time: 8 AM-3:30 PM. Place:
Howard Co Fairgrounds, take (-7() to MD 32 East,
proceed to st light, take a right ¥ mile to fair-
grounds. Features: electronics exhibits, tailgating,
free parking, refreshments. Tafk-in: 147.735/135
and 146.52. Admission: no advanced, at door $4.
Contact: Mike Vore, WICCVY, 5492 Mystic Ct,
Clolumbia, MD 21044, tel (D) 301-770-9190,
(M) 301-992-4953,

tMaryland (Gaithersburg)—September 11,
Sponsor: Foundation for Amateur Radio. Time:
& AM-3:30 PM. Place: Montgomery Co Fair-
grounds. Fulk-in: 146.04/84. Admission: no
advance, at door $5. Contect: Nancy Draheim,
NEK4U, 3513 Oid Post Rd, Fairfax, VA 21030,
tel (703) 246-4526. For reservations contact Robert
Moore, 9449 Mayflower Ct, Laurel, MD 20707, tel
301-176-3571,

Massachusetts {Cambridge)—September 25,
Sponsor: MIT Radig Society, Tailgate Electronic
Computer Fleamarket, Time: setup at 7 AM. Place:
Albany and Main St. Yalk-in: 146,52, 449,725/
444 725, PL2A, WIXM/R, Admission: $1.50 for
buyers with free off street parking, sellers 36 per
space includes one admission. Contact: tel
617-253-3776.

TMichigan (Adrian)—September 25. Spowsor:
Adrian ARC. Time: 8 AM-2 PM, Place; Lenwage
Co Fairgrounds. Feafures: table sales, trunk sales.
Tatk-in: 144.77/145.37 and 444.675/449.675.
Admission: advanced $3, door $4. Contact:
K. Mark Hinkleman, NU8Z, 108 E Kilbuck,
Tecumseh, ML 49286, tel (N1 517-423-5906,
(D) 517-423-8573.

Michigan (Benton Harbor)—Qctober 2. Sponsor:
Blossomland ARA. Time: 8 AM-4 PM. Ploce: Lake
Michigan Cuollege, take [-94 exit 30, east to Yare
R, north to entrance, Contact: ““Blast,”” PO Box
175, St Joseph, MI 49085

Michigan (Grand Rapids)—September 17. Spensor:
Grand Rapids ARA. 7imer 8 AM. Place: West
Catholic High School, 1801 Bristol NW, from US
131 just norih of 1-196, exit at Leonard St, go west
to Bristol, turn sorth, West Catholic High Schaol
is located near the corner of Bristol and Richmond.
Features: VB exams, Tell-in: 223.26/224.86 and
224,64, Admission: §3, sellers $2 additional. Con-
tact: Don Hazelswart, KASBCI, tel 6)6-363-0649
or write PO Box 1248, Grand Rapids, MI 49501,

Michigan (Lansing)—October 9. Sponsor: Central

Michigan ARC and the Lansing Civil Defense
Repeater Assn. Tirme: B AM-3 PM, Place: Lansing
Civic Center’s Exhibition Hall, 1 block south and
1 block west of the State Capitol, Features: flea
market, refreshments, new and used equipment.
Tuidk-in: 144,79/145.39 and 146.34/94. Admission:
$3.50. Tables: $1.50 per foot. Contact: Rowena
Elrod, KASOBS, 111 Lancelot Pl, Lansing, MI
48906, tel 517-482-9650.

TMichigan (Mt Clemens)-—-September 13, Sponsor:
L'Anse Crense ARC, Tirme: vendors 6 AM, public
8 AM-3 PM. Place; 1.’ Anse Creuse High School on
Reimold St, NE of the 1-94 and Metro Parkway
intersection, Features: trunk sales. Tulk-im:
147.68/08 and 146,52, Admission: advance $1, door
$3. Contact: Ralph Wilcox, KASYQJ, 39610 Chart,
Mt Clemens, MI 48045, tel 313-469-3308.

Missonri (Marshall})—September 11. Sponsor:
Indian Foothills ARC. Time: 8 AM., Place: Marshall
Senior Citizens Building, one block south of the
Marshall Sq. Features: refreshments, free parking,
cxams 9 AM, Talk-in: 147.765/165. Admission: §2
each, 3 for $5 at door, 4 for $5 in advance. Tables:
free, first come first serve. Contact: send SASE to
Randy Ebers, WABI, 125 Lakeview, Marshall, MO
65340,

tMissouri (Monett)—September 11. Sponsor:
Qzarks ARS. Time: @ AM, Place: City Patk, vorner
of Hwys 60 and 37, Features: flea market, tailgating,
refreshments. Talk-in: 146.37/97. Admission: free.
Contact: Charles Young, WBAYIU, Rte [, Box 29
D, Republic, MO 65738, te! 417-732-2500.

Missouri (St Charles)—OQOctober 2. Sponsor: St
Peters ARC. Time: 6 AM-2 PM. Place: Zumbehl
Rd, south to Droste, east on Droste approximately
1 mile on left. Features: swapfest. Falk-in:
144.81/145.41 and 146.52. Admissiom: at doot §1.
Contact: Allen Underdown, NAGOM, 58 Judy Dr,
St Charles, MO 63301, tel (D) 314-851-7464,
(N} 314-723-4200.

New Jersey (Pennsauken)—September 18.
Sponsor: South Jersey Radio Assn. Time: 8 AM-
2 PM. Place; Pennsavken High School, Rte 73 and
Remington Ave. Features: VE testing, flea market.
Talk-in: 144.69/145.29, Admission; $3. Contact;
Alan P, Sherman, WB20EZ, tel 609-768-8380 or
SIRA, PO Box 1026, Haddonfield, NJ 08033,
New Jersey (Stirling)—Seplember 11, Sponsor; Tri-
County RA. Time: 8 AM-3 PM. Place: Passaic
Township Community Center; Features: refresh-
ments. FTalk-in: 147.855/255, 146.52 and
444.975/449,975, Admission: §3. Tebles: $8, with
power %10, Copiact: Dick Franklin, W2EUF,
201-232-5935, or PO Box 182, Westficld, NLOTO90.
New Mexico (Santa Fe)-—September 24. Sponsor:
Northern New Mexico ARC, Time: 9 AM-6 PM.
Place; US Army Reserve Center, 2501 Cerrillos RBd.
Features: tailgating, flea market, new eguipment
vendors. Talk-in: 146.22/82. Admission: adults $5,
children under (2 $3. Contact: Clem Burke,
WSIXR, Box 73, Ojo Sarco, NM 87550 (SASE
please).

tNew York (Ballston Spaj—September 10. Spon-
sor: Saratoga County RACES. Place: Ballston Spa
Fairgrounds, take 1-87 to exit 12 and follow the red
and white hamfest signs, Features: refreshments,
seminars by Director Stephen Mendelsohn,
WA2DHF, walk-in exams, 2-1neter fox hunt, Talk-
ir: 147.60/00 and 147.84/24. Admission: $3
includes tailgating., Fables: inside space is $3 per
8-foot table supplied, Cowrfact: Dave Atwell,
N2FEP, RD #5, Box D15, Ballston Spa, NY 12020,
New York (Elmira)—Septemher 24, Sponsor:
Elmira Amateur RA. Time: 6 AM-5 PM. Place:
Chemung Co Fairgrounds, Features: outdoor flea
market, dealer displays, refreshments. Centact: Don
Hstus, 42 Maplehurst Park, Horseheads, NY 14845,

tNew York (Goshen)—September 24. Sponsor:
Qrange County ARC. Time: 9 AM-3 PM. Features:
VE testing. Tulk-in: 146.16/76. Admissiom. advance
$2. Contact: Barbara Christopher, N2AW1, Box
447, RD 2, Wallkill, NY 12589, tel 914-564-0688.
New York (Niagara ¥alls)—September 10. Sponsor:
Five Amateur Clubs in Erie and Niagara Cos. Time:
vendors 7 AM, public 9 AM-5 PM. Plece: Niagara
Falls Convention and Civic Cenfer on d4th St,
between Rainbow Blvd and Niagara St. Features:
inside flea market, refreshments, VE exams at 9 AM
(please bring copy of license), parking. 7alk-in:
146.31/9] and 146.52. Admission: advance $6.
Tubles: 34, Contact: Nelson Oldfield, Box 352,
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Cheektowaga, NY 14226, tel 716-634-6394.
INew York (Old Westbury)—September 18.
Sponsor: Long [sland Mobile ARC, Time: 9 AM-
4 PM, Plece: Long lIsland Expy, exit 39 nosth to
Glenciove Rd, north to Rte 25A Northern Blvd, turn
right, go east [ mile, hamfest will be on the right.
Features: refreshments, Telk-in: 146,25/85. Admis-
sion: door $3. Contact: Mark Nadel, NK2T, 22
Springtime T, Levittown, NY 11756, tel (H)
716-796-2366, (B) 516-273-1830,

New York (Yonkers)—October 2. Sponsor: Yonkers
ARC, Time: gates open to sellers at 8 AM, public
% AM-3 PM (rain or shine). Place: Yonkers
Municipal Parking Garage, corner of Nepperhan
Ave and New Main St, Features: auction at 1 PM,
refreshments. Talk-in:  146,265/865, 445.150/
440.150 and 146.52. Admission: no advance, door
%3, children under 12 free. Tables: bring vour own.
Comact: John A, Costa, WBZAUL, 195 Woodlands
Ave, Yonkers, NY 10703, tel 914-963-1021.

North Carolina (Spruce Pine)—September 24.
Sponsor: Mayland ARC. Time: dealers 7 AM,
public 9 AM-5 PM. Place: ' tnile west on
Creenwood Rd, off of Hwy 19E. Features: dealers,
exhibits, tailgaters, flea market, seminars, nonham
activities, refreshments, walk-in exams (need copy
of license and original). Tafk-in: 147.975/375 and
144,59/145.19, Admission: $4. Contact: David
McCarty, KEK4PW, Rite 2, Box 73A,
(reenmountain, NC 28740, tet (D) 704-682-9270,
{N) 704-675-5996,

tOhio (Berea)—September 25, Sponsor: Cleveland
Hamfest Assn. Time: 8 AM-4 PM., Place: One mile
west of 1-71 and Bagley Rd interchange, i2 mile
south on Eastland Rd, Features: technical forums,
VE exams for all classes (walk-in}, refreshments.
Talk-in: 146,52, 6 AM til noon. Admission: advance
§$3.50, door $4. Contect: Marion Hill, tel
216-238-1152,

TOhkio (Cincinnati)—September 18. Sponsor:
{reater Cincinnaii ARA. Time: 7 AM-5 PM,
Place: Stricker’s Grove, Rte 128 Features: flea
market, entertainment, refreshments. Admission:
advance 35, door 3$6. Tubles: advance 35 per
car space. Confact: GCARA, John Haunps,
WABSTX, 10815 Thornview I, Cincinnati, OH
45241, tel 513-563-7373 or Walter Harrnis, KASKLP,
6788 Parkview Dr, Cincinnati, OMH 45224, tel
513-242-1691.

Ohio (Lima)—QOctober 9. Sponsor: Northwest Ohio
ARC, Time: setup after 3 PM Saturday, all night
security provided, Sunday 6 AM-3 PM. Place: Allen
Clo Fairgrounds, Rie 308E approximately 1% miles
east of ¥-75. Features: camping {electricity for camp-
ing 8, exams for all classes, doors open 8:30 AM,

handicap acegssible, Tafk-in: 146.07/67, 147.63/03
and 444,925/449.925, Admission: advance $3.50,
door $4. Tables: 88, half tables $4. Contact: for ex-
ams, send 610 form with a copy of present license
by September % with an SASE to WETY, 1370 Ste-
vick Rd, Lima, OH 45807, For table and ticket
reservations, send SASE to WDSBND, PO Box 211,
i OH

L.ima, 45802,
tel 419-647-6513,

Ohio (Springfield)—QOctober 2. Sponsor: Springfield
Independent Radio Assn. Time: 8 AM-4 PM. Place:
Clark Co Fairgrounds, just west of 1-70 on State
Rte 41, Fegtures: indoor tlea market, vendors,
refreshments. Fafk-in: 144.857145.45 or 222.66/
224,26, Admission: advance $2, door $3. Tubles:
$6 advance, door $7. Contact: Gary, WBBYUC, at
513-339-4732, or SIRA, PO Box 523, Springfield,
OH 45501,

Pennsylvania (Y ork)—September 24-25. Sponsor:
York Hamfest. T¥me: gates will open 8 AM both
days. Place: York Fairgrounds. Contact: write to
York Hamfest, PO Box W, Dover, PA 17315, tel
T17-528-8412.

{Pennsylvania (Butler)—September 11. Sponsor:
Butler Co ARA. Time: 9 AM-4& PM. Place: Butler
Farm Show Groumds at Roe Airport. Features: over-
night campers welcome, handicap parking, free
indoor and outdoor ftea market, refreshments, fres
parking. Taik-in: 147.96/36, 147.84/24, Admission:
$1, children under 2 free, Tubles: indoor table
space §3 per 8-t table, to reserve table space con-
tact Joseph Stahlman, WA3BVQ, Box 354-B RD4,
Slippery Rock, PA 16057, tel 412-794-8383; for
advance tickets contact Ed Napoletan, WB3LKQ,
445 Morton Ave, Butler, PA 16001, tel
412-282-1050.

Pennsylvania (New Kensington)—September 13.
Sponsor; Skyview Radio Society. Time: 9 AM-
3 PM. Place: Skyview Club Grounds, Turkey Ridge
Rd. Features: flea market, refreshments, Talk-in:
146,04/64. Admission: 32. Contact: John
Thompson, WB3FYP, 1014 Cable Ave, Pittsburgh,
PA 5238, tel 412-828-5066.

Pennsylvanin (Warrington)—October 1-2. Sponsor:
Mount Airy VHF ARC. Time: gates open 6 AM
rain or shine, Place: Warrington Motor Lodge, Rte
611 on Saturday and the Bucks Co Drive-in Theater
on Sunday, also on Rte 611, Features: Mid-Atlantic
VHF Conference on Saturday, the Hamarama will
be on Sunday, flea market. Admission: advance
registration for the Conference is only 85, or $6 at
door includes admission to the flea market, admis-
sion to just the flea market is $4 per person, $7 per
carload Tables: bring your awn, selling spaces
are $6. Contact: Pat Cawthorne, WB3DNI,

215-672-5285.

Texas (Tyler)—September 17. Sponsor: Texas
‘Fraffic Net. Place: Tyler State Park. Fealfures:
programs, speakers, refreshments, catered barbeque
at noon {$5.25 per person and $2.65 for age 12 and
under with advance reservations). Admission: $2.
Contact; send barbeque reservations to Josiah
Brown, KSUPN, PO Box 2936, Loagview, TX
75606, For further information monitor Texas
Traffic Net on 3873 from 6:30 to 7:30 PM CDT.
Also will be on other nets {7290, DRNS, TEX CW,
75-meter 18SB, Gulf Coast Hurricane Net and
Southwest Traffic Nat).

Texas (Wichita Falls)—September 17. Sponsor:
Wichita ARS. Time: setup Friday 3 PM-8 PM,
Saturday public 7 AM-6 PM, Place; Wichita Fails
Activity Center, 10! Indiana. Features: ARRL
forums, VE testing (bring original license, a copy,
two forms of ID and $4.35), refreshments, free
parking and handicap facilitics, QCWA,, AMSAT,
MARS, QLF contest, net meetings, Talk-in:
146.34/94, 147.74/14, 449.3/4.3. Admission:
advance $6, door §7. Tables: reserved §-ft tables
$5 each. Contact: Wichita Falls ARS, PO Box 4363,
Wichita Falls, TX 76308, tel (D) 817-767-2722,
{N) 817-767-6504.

Yirginia (McLean)—Septembrer 23-25. Sponsor;
QCWA National Convention. Place: McLean
Hilton Hotel (reservations by Sep 8 after which first
come First served). Features: Technical programs,
FCC forum, banquet Sep 24. Contact: John
Kelleher, W4ZC, 101-924-15605.

Washington (Walla Watln)—September 24-25.
Sponsor: Walla Walla Valley ARC, Time: § AM-
5 PM. Place: Commumity Building, Milton-
Freewater, OR. Features: commercial displays,
license exams, swap tables, refreshments, nonham
activities. Talk-in: 147.88/28 or 146.52 simplex.
Admission: free, Tables: free. Contact: Paul
Hamon, KATVHL, tel 509-525-0512.

tWest Virginia (Hunfington)—October 1. Sponsor:
Tri-State ARA. Time: 9 AM-4 PM. Place:
Huntington Civic Center, 8th St and 3rd Ave,
Features: flea market, forums, walk-in VE testing,
dealers, handicap accessible. Talk-in: 146.16/76.
Contact: Charley Shumaker, NBIKP, PO Box 41240,
Huntington, WV 25729, tel (D) 304-696-5938,
{N) 304-523-5264.

Wisconsin (Milton)—September 11, Sponsor: Tri-
County ARC. Time: 7 AM-2 PM. Place: Parking
lot of Black Hawk Technical College, Hwy 51
hetween Janesville and Beloit. Fafk-in:
144,857 145,45, Admission: $2. Tables: bring your
own. Contact: Tri-County ARC, PO Box 321,
Milton, WI 53563. WFE Y

What is Amateur Radio?

are set aside for Amateur Radio use.

Who are hams?

Amateur Radio, also known as “‘ham radio.” is
gommunicating. Hams, who must be licensed by
their governments, operate two-way equipment from
their homes and cars. They communicate with
other hams across town or across the world on
special seis of radio frequencies, or bands, that

Just about anyone can be a ham—there are no
age limits. Many people with disabilities find a
door to the world in Amateur Radio. Some famous
people are hams, but most are just people from all
walks of life who like making new friends around
the worid.

How can | become a ham?

Getting & ham radio license is easier than you

may think. In the US, the Novice {beginner’s)
p license requires only passing a 30-question writteh
exam on basic electronic theory and FCC rules and
i| regulations, along with copying and sending Morse
code at five words per minute.

The American Radio Relay League {ARRL) offers
a wide variety of information for persons interested
in radio communication. We can aiso provide you
with a [ist of clubs and instructors in your area.
Many local Amateur Radio clubs offer licensing
courses several times a year,

[

For & prospective ham packet, contact the
ARRL, Dept G, 225 Main St, Newington, CT 06111, tel 203-666-1541.




Hilent Keps

Administered by Nancy A. Slipski

It is with deep regret that we record the passing of these amateurs:

K1AET, Bernard E. Thibodeau, Presque Isle, ME
KAICVM, Martin Polstein, North Bridgton, ME
KAIEIT, Ernest E. Lamb, Groton, CT

WIENC, Francis J. Maher, East Dorset, VT
WIMCL, Edward J. Rice, Uxbridge, MA
WAIQQS, Philip T. O'Rilley, New Britain, CT
WIVEK, Norman R. Simmons, Burlington, CT
WIVWN, Arthur N. Parent, Pawtucket, BRI
ND1Y, Stanley W. Pozerski, Tewksbury, MA
K2CBG, Raymond H, Bunnell, Branchville, NJ
K2EW, Emil Weber, Ormond Beach, FL
WB2GAH, George E. Stewart, Breesport, NY
W2IGV, Harold W. Ford, Montclair, NV
W2KQW, Robert Kling, Palm Hay, FL

WA2L.0J, Thomas Van Schuyler, Franklin Square, NY
WR2LTV, Fred Layton, Clayton, NJ

W2IMGM, Robert E. Lee, Franklin Square, NY
WE20PZ, Raymond W. Graper, Binghamton, NY
K2PVF, Herman Dinman, Pennsauken, NJ
WRBITTP, H, Kenneth Rosecrans, King Ferry, NY
WBATYN, Edward D, Olsen, Lake Ronkonkoma, NY
WB2YMH, Michael J. Foley, Englewood, NJ
WA2ZZAB, Ray L. Klar, Long Branch, NJ
*K3GM, Leon T. Lapkiewicz, Philadelphia, PA
KA3JJH, John A. Dutko, Shillington, PA
KAJJTW, Charles E. Shearer, Shermans Dale, PA
K3KDF, George Smyth, Philadelphia, PA
WILLV, William T. Tobin, Altoona, PA
*WIMC, C, H. Foell, Norristown, PA
WA3MIH, R. R. Webster, Bethel Park, PA
W3NHH, Louis A. J. Bobula, Pittsburgh, PA
W3NR, Frank Grace, Erie, PA

K30QA, George W. Ferguson, Middletown, PA
KA3ROZ, Robert H, Hafer, Reading, PA
W3SLS, Betty J. Aylor, Rockville, MBD

KE3T, Robert G. Hoffecker, New Castle, DE
K4ALIA, Julian ¥, Oberg, Largo, FL.

KP4AZN, Richard J. Gonzalez, Coraf Gabies, FL
K4BC, Hunter R. Frischkorn, Jr, Richmond, YA
W4BMG, James H. Rea, Asheville, NC
WD4DGR, Jamnes L. Wyatt, Chattanooga, TN
WAEGN, R. H, Irwin, Louisville, KY

WAEOD, C. Ivan Peterson, Lake Park, FL
NAFC, Arneld 1.. Hendrick, Sarasota, FL
KAFQM, Harry G, Andrews, Jr, Bradenton, FL
WDMIGH, Frank S. Fleischman, St Petersburg, FL
WAILZ, Wesley M. Jackson, Chattanooga, TN
*WJ40OKN, Morris B. Tillotson, Lynchburg, VA
W4OPW, John C. Williams, Roanoke, VA
*K4PGM, Ray Cobb, Raieigh, NC

50 Years Ago

September, 1938

[] Recent amateur activity in disaster communica-
tions points up the sitong desirability of detailed
advanced planning, as well as organized groups in
preference to individual/isolated preparation.
W3EMM's description of the plans and gear-
building by Norfolk, Va. club members is a good
pattern to foltow,

VA number of commercially manufactured
receivers lack the advantages of an r.f. stage. WILJI
shows us an effective one-tube unit with switching
for five bands.

{7 56 Mc, is whooping it up again this summer and
provided the first “transcon’ contact on that
band—WIEYM and W6DNS. The Editor recails
that not long ago, the band was considered totally
useless, and suggests there is still much more to be
learned about this order of frequency.

[ W1JFOQ of Harvard is engaged in a study of layer
height measurement and offers a preliminary
interpretation of five meters” phenomena this past
year. But more reporis from amateurs are needed
to round out the project.

(J WICBD summarizes recent developments in
radio control of models, in particular reporting on
this year’s competition at Detroit. Ross Hull’s
rubber-band powered escapement arrangement,
presented in QST last vear, was still the most
popular system in use by modelers.

[ The banquet speaker at the Atlantic Division

W4PJT, Monchie M. Gunter, Jr, Pensacola, FL
K4PP, Bandel T, Linn, Pensacola, FL

K4YXZ, Robert R. Spaulding, Nokomis, FL
WSAXS, Shirley 5. Arrighi, Baton Rouge, LA
NSBDX, Dennis P. O’Brien, Aclington, TX
WDSCYQ, Orville L. Dickinson, Jacksonville, AR
WSETL, Jesse A. Williams, Odessa, TX

WSFQX, William G. Davaul, Albuquergue, NM
WSGML, Charles L, Cain, Sherman, TX
WSHGQG, Warren L. Anderson, New Braunfels, TX
WSID, James B. Keller, Houston, TX

WS50FT, Irving E. Escagne, Port Arthur, TX
WSPQJ, Louis 1. Frenkel, Jr, Albuquerque, NM
KE3QD, Guy 2. Moore, Jr, El Paso, TX
KH6AQG, Robert K. Nakatsuka, Aiea, HI

N6AX, Robert H, Cromwell, Grass Valley, CA
WDGCLIG, Allen J, Wheelock, Visalia, CA
W6CVV, Tommy L. Mathews, Redondo Beach, CA
WoCWK, Vendit Johnson, Sweet Home, OR
WB6DMB, R. H, McGihon, Fremont, CA
W6DVT, Richard F, Stratfull, West Sacramento, CA
WB6ER!, John H. Dry, Mountain View, CA
K6GYF, Milford D. Kite, Wofford Heights, CA
KF6HB, Ronald X. Olson, Vienna, YA

WEKZL, Glen C. Tillack, Sepulveda, CA
KAG0QS, Christopher Brown, Carson, CA
WERAYV, Francis A, Everett, Burbank, CA
*K6ROR, Philip F. Schutze, Vista, CA

KAGSDD, Fearn E. Munster, Thousand Palms, CA
WeSVM, Henry Gassmann, Pinedale, CA
WETZA, Howard R, Sweezey, Carmichael, CA
WIAPE, Richard H. Zirk, Auburn, WA

NTBYA, (. Arnold Thomsen, Scottsdale, AZ
K7CQS, Robert . Sainsbury, Pleasant View, UT
WRBIDEE, James R. Shunn, Klamath Falls, GR
WTIEB, Fred W. Fiedler, Red Bluff, CA

*WTIKY, Richard V. Thomas, Seattle, WA
WILOW, Carl A, Long, Tempe, A7

WIMF, Ward M. Brown, Centralia, Wa
WATUFQ, Phillip A. Lincks, Auburn, WA
KATVDP, William M. Kletzer, Yachats, OR
K7ZHD, Charles Z, McDonald, North Las Vegas, NV
WECIV, Chad R. Thrasher, Chardon, OH
WABCJO, Robert F, Strawser, Ashley, OH
WECUS, Maynard B, Chenoweth, Midland, MI
WEDHC, Onne L. Santti, Detroit, MI

WEDVY, Edward Gleason, Cincinnati, OH
WRTQF, Leslie M. Bennett, Lincoln Park, MI
WSBYP, Floyd B. Simpson, Bethalto, I

WOEQ. Stanley D. Fisher, Racine, W1

convention in Washington this past June was the
Chairman of F.C.C., Frank R. McNinch. Typical
of his praise of amateurs is this excerpt: “I know
of no other field. . . where the public at large receives
such great benefits as a direct consequence of the
work of amateurs."

L1 The new WIAW will be dedicated on September
2nd, Hiram Percy Maxim’s birthday. During the
evening, amateurs everywhere are invited to send
a message of good wishes; many Connecticut sta-
tions will join W1AW on the bands to accept the
expected flow of traffic.

[] The world radio conference scheduled for Rome
in 1942 will be a tough one for amateur radio, true,
but not as bad as the inaccurate “*scare'’ article in
another radio journal that the League expects to lose
the 40- and 20-meter bands at that meeting) Q8T’s
mote rational item adds that it is inappropriate to
bombard Senators with protests, as the other article
suggests, since international agreements are
negotiated by the executive branch, not the
legislative,

25 Years Ago

September, 1963

U1 WIOLP updates us on progress in radio control
of model airplanes. Though a CB license will suffice
today, amateurs continue to form the nucleus of
the sport and its advancement. Proportional con-

WD, George C. Udry, Pekin, IL.
WISQUJ, Charles 1), Newell, Minorque, WI
W@AL, Laurence E, Hastings, Wheat Ridge, CO
Né#AMJ, Leonard F. Nielsen, Yankton, SD
WOAYD, Donald M. Robbins, Hopkins, MN
WBCYY, Francis Weatherford, Cresco, IA
WOECX, J. Milton Myhre, Bradenton, FL
WABGRD, Walter Pfeffer, Strawberry Point, [A
WH8IYU, Myvon R. Hanson, Manhattan, K$
KBONE, Bill R.. Talley, Denver, CO
WEPGX, Albert M, Gorton, La Junta, CO
WABREX, Duane E. Lewis, jr, Empire, CO
WORLM, Kenneth J, Dado, Papillion, NE
KD@TH, Nathan Morland, Waterloo, EA
KOUYJ, Stanley G. Brinker, White Bear Lake, MN
ERW, H. L. Wilson, Dublin, lreland
GHAVA/W2IVW, Irving P. Richter, Merseyside,
Great Britain
*THAQH, Costantino Rallo, Portici, italy

*Life Member, ARRL

Notes: Ali Silent Key reports sent to HQ must
include the name, address and call sign of the
raporter as well as the name, address and call of
the Silent Kay in order to be listed in the calumn.
Please allow several months for the listing to
appear in QST.

In order to avoid unfortunate errors in the Silent
Keys column, reports of Silent Keys are confirmed
through acknowledgmant only to the tamily of the
deceased. Thus, thase who report a Silent Key
will not necessarily recelve an acknowledgment
from HQ. Canadian reparts should bae sent to the
CRAL HQ address on page 9.

Many hams have remembered a Silent Key with
2a mamotrial contribution to the ARRL Foundation.
Should you wish to make & contribution in a friend
or relative’s memory, you might designate it for
an existing youth scholarship, the Jesse A.
Bieberman Meritorious Membership Fund, the
Victor C, Clark Youth Incentive Program Fund or
for the General Fund. Contribufions to the
Foundation are tax-deductible to the extent

ermitted under current tax law. Our address is:
he ARRL Foundation, In¢c, 225 Main St,
Newington, CT 06111. BET]

trol has now replaced the older pulse control of
escapements.

[ Using a 1200-foot antenna at Stanford, W6UGL
achigved moonhounce on 28 Mc. He encourages
participation by others and outlines the basic facts
for determining mitunum equipment and antenna
needed for lunar communication.

{2 Did *73°* originate as a message of good wishes
to Andrew Carnegie on his 73rd birthday, as one
tale has it? No way, says telegraphy expert historian
WBGBBO (now W3IWRE), who debunis some other
myths and sketches the true history.

] Amateur radio continues to grow; there are
247,603 operator licenses now compared with
230,459 a year ago.

[*] This issue carries a tear-out placard to be posted
at the member’s operating position; it recommends
a number of good operating principles aimed
primarily at achieving effectively wider bands
through efficient occupancy.

0J A *flittle U.N."* of amateur radio convened at
Malmo, Sweden this past June with nearly $0
delegates present from 16 amateur societies. This
was the triennial conference of Region | of
LALRU., attended as observers by President
W6ZH, Secretary WILVQ, and Canadian Director
VE3C).

(7 If you'd like to work sideband on two meters,
try W7LHL's transverter circuit which takes
“standard” s.s.b. output at, say, I3 Mc, and
heterodynes it to 144 Me. Since the procedure works
at a low level, incoming signals can be processed

on the reverse route,
(J The Dakota Division leads the pack in the
Building Fund Drive with 87% of its quota already
filled.-—~ WIRW ]
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1987 CRRL CAN-AM Contest

Results

By Yuri Blanarovich, VE3BMV/W2
Box 282, Pine Brook, NJ 07058

[987 CAN-AM contest ran on two

separate weekends. This allowed con-
testants more time to enjoy the weekend
with their families. Considering that last vear
we were hitting the bottom of the sunspot
cycle, we saw an increase in participation
and an improvement of scores this year, More
logs turned in, more participants, and more
fun for evervone was this vear’s cliche.
CAN-AM was a pood place to chase states
for ““We the People WAS®" and work the
rare Canadian—VYI1CW.

We congratulate and welcome back
familiar past champions David Hachadorian,
K6LL and Lee Sawkins, VE7CC, who are the
winners of the American and Canadian
Champion trophies, respectively. Dave and
Lee won both Phone and CW categories in
their countries, which earned them undisputed
first places in the combined category.

Also in the combined category, second
place goes to Jeft Bolda, WC4E, who more
than tripled his last vear’s score, while third
place went to John Hawkins, KSNW, Second
place in Canada goes to Doug Freestone,
VESUF, and third place to Pete Pel,
YETDLM.

The multioperator category was repre-
sented only on CW, so there was no
gombined-mode winner. The CW winner is
NELM, who operated with the assistance of
WB4SPB, K¥BLB and WOMHS, to beat
second place WD4110, operated by W4ILE.

The West (Coast stations seem to have an
advantage in this contest. There arge more
participants on the East Coast and when the
high bands open, the pipeline between the
East and West seems to give the sparse
westerners an advantage. The phone winner
is David, K6LL, beating Bob Turner, AGTM,
and Jeff, WC4E, From Canada, the top dogs
were Lee, VETCC, Doug, VESUF and Pete,
YETDLM.

©n CW in the single-operator, all-band
category, we had the same three American
operators, in a slightly different order: (1}
Dave, K6LL; (2) John, K5NW; and (3) Jeff,
WC4E. In Canada, the top CW places were
taken by VETCC, VESUF and Ken Dixon,
VE3KP.

The single-operator, single-band category
lumps all the bands against each other. The
14-MHz band yielded the winners. In the US
on phone, they were Larry McKay, K3MK
making a respectable 806 (QSOs on phone,
followed by N&PLG and WASFGV. The
highest phone score was produced by Brian
Kelly, VOIQU, with a whopping 1053 QSOs,
#head of VE3IFGU and VE4MG.

On CW the top honors go to the same
winners: KSMK and VOIQU, with runners-
up NA9J, WASFGY and VE3OEQ, VEIBXI.

T he phone and CW portions of the

92 O5%

In the Fiea Power Category (QRP), phone
was won by WAGVBW, ahead of KC3RT and
WS5TTE in the US, while in Canada there was
a lonely VE3OOL. More stations enjoyed
QRP operation on CW. The winners were
W6ITI and VE6GCSE ahead of K@SCM,
W2JEK and VEICBP.

If you participate in a contest, it is a
courtesy to send in vour log. it may even bring
vou a certificate if you are a winner in your
area. Those who received our certificates
know how beautiful they are. The last three
vears’ certificates were done on a laser printer
and personalized with a rustic map of North
America in the background—well worth
fighting for. By the time you will read the
results in QST all certificate winners should
have received their awards, including those
for 1985 and 1986. Sorry about the delay, but
our problems associated with the move from
Ontario to New Jersey and configuring the
faser printer caused this delay. Thank you for
your patience.

Many Americans were commenting about
the low participation from Canada. Looking
at the ratio of licensed hams and the ratio of
logs received from the US and Canada, it is
not too bad. { tried for 16 years to increase
the popularity of contesting in Canada by
writing the contest colums For the Long Skip
bulletin of the Canadian DX Association and
by promoting contesting at the club meetings
and conventions. There is perhaps a warmer
climate for contesting in Canada now. Still
the major organizations do not support the
sport side of Amateur Radio to the extent it
deserves. We are pleased to see the support
of the Capadian Radio Relay League and we
hope that with QST Canada publication, we
will see more publicity for radiosport events.
There s no better training for an amateur
operator than a contest! So considering the
Canadian showing is not all that bad. We
hope fo see an increase in participation
over the next few years, especially with sun-
spots bringing longer-lasting openings on
higher bands.

Please read the 1988 CAN-AM ruies care-
fully. We have some minor changes. We are
introducing the Low Power Category {less
than 200 W). We have eliminated the off
periods and please note the difference in QSO
points on phone and CW. With increased
activity, it will be possible to have separate
monoband categories rather than just one,
where one station could submit logs for more
than one band. We are also considering the
unification of the QSO point system by
having 2 points for phone contacts and
1 points for CW contacts, regardiess of
working your own or the other country. This

would allow a closer comparison of American
and Canadian scores, while eliminating a
possible “‘bonus” of working the other
country. What do you think?

We are redesigning our contest forms. They
are better looking and include everything you
need for logging, duping, tracking multipliers
and calculating your score. Please send an
SASE for your latest CAN-AM Contest kit
to VE3BMV/W2 (Canadians can request the
forms from ("RRL. Headquarters).

Congratulation to our winners and a big
thank you to all participants and those who
sent their logs in. Please mark your calendar
with the 1988 CAN-AM dates, and we wish
you good propagation and lots of fun for the
1988 CAN-AM Contest!

CAN-AM Contest Comments
Canada

VESAAD: Had great fun, too bad 15 m
didn’t open up; my score would have been
better. VE3FYW: | had much fun, but the
NCJ sprint contest caused much confusion.
VEGCSE: It was a good CW contest and my
first QRP. I worked the whole contest on 12
volts and 9 watts input. The 599 exchange
seems rather futile as that is all 1 got for
reports, and | am sure when [ was asked to
repeat several times | was not 599. 1 would
like to thank the Albuquerque DX Assn for
sponsoring the trophy that i and VEGCSF
wonin 1985 CAN-AM CW, and to the other
persons involved in making this contest the
success it is. VE6DZ: Conditions just fair.
Some confusion in overlap with Sprint con-
test during busy period. VESUF: Congrats to
VETCC; just couldn’t keep up to him. All
(SO data processed on my MAC with
Microsoft EXCEL. VE7TDLM: Great contest
as usnal. VE3AXV: | enjoyed the contest this
vear, although the Sprint contest that ran in
the middle was imore than a little wild and
confusing for the uninitiated, like myself.

s

NW@AF: Missed the last 2 vears, but | am back
with new call, More activity than I
remembered. Very enjoyable contest; CU next
year! WSNR: Enjoyed it much, but would like
many more VE stations. KE7KF: | enjoyed
the CAN-AM very much, but | didn’t like the
NCJ Spriat in the middle of it. KI§W: Had
a good time, but a little TVI during the Tiger-
Blue Jay series caused me to shut down and
watch baseball. Maybe next year, WEIZV:
Rig failed after one hour of operating (TR7).
KDOEE: Wish T could have worked on
Sunday! Contests are not for pastors that
serve two churches-hi! WOHE: Strong activity



made this a great test. I had to work on
Yaturday, hope to go the whole test next year,
W4RVL; We created a LOTUS 1-2-3 logging
and duping program for the contest and were
able to debug it during the test. For the first
time we were able to operate without a pencil
taped to our finger, NL7DU: Sure wish condx
had been better! CU next vear. KT2D: Dog
Shows precluded submission of a better log.
KA7TFEF: Enjoyed the contest, looked for
more VEs than I found though. NH6KF: Bad
conditions to mainland, N3AOE: Good con-
test, lots of fun, had a chance to try out new
voice keyer. N7CIX: Need separate awards
for low power. WTFGT: Computer duper
crashed twice! WeJTT: Tox to all those who
strained so hard to copy my 5 W QRP sigpal!

AAJ4TE: This was my first contest. | must
confess other operators were more friendly
and courteous than 1 expected for a contest.
I loved every minute and look forward to
participating next year. KCTBS: Most enjoy-
able contest | ever tnok part in. Biggest thrifl
was working VY1CW. '] be back next year.
KETQA: What a fiasco! Sprint and CAN-AM
at the same time. Wish you guys could settle
your differences off the air! WE7X: | was
surprised by the small number of Canadian
stations. It would scem that a contest
sponsored by the CRRL would be dominated
by VE stations, but very few were heard. |
enjoyed the contest overall and T compliment
the folks who put it together and designed the

scoring structure. Best of luck! KJ4VH:
Figured NLTDU must bave been /4 when he
called me, but he wasn't! AK on 40 was a nice
benefit of the test. N6PLG: Was portable at
8200 ft elevation in Frazier Park, CA.
N2AZS: There should be a low power and
high power class. KAPZFX: Operating
mobile, it’s hard to keep track of time, QSO
No. etc. NV7R: The absence of Canadian
hams in a CRRL sponsored event is dis-
heartening, WABVBW; [ really enjoy this
contest; wish 1 had more time this year.
KB4GID: | enjoyed the CW contest very
much. It was a great opportunity for the **We
the People WAS.”” AGTM: Would have been
interesting to have been loud on 160, Still my

favorite test,

Scores

Combined mode: Place, call sign, multiplier area (state/province), category (A—all band, Q—QRP, 7—7 MHz single band, M—multi-
operator). *denctes certificate winner, combined score, phone score, CW score,

Phone and CW fistings: Place, call sign, multiplier area, category, *denotes certificate winner, score, number of QS0s, multipliers,

US Comhbined Single Op 21 KEMQA ur A 1Mo 178 35 Phone, Canadian Single Op, 55 KJATK VA A w0 28 14
22 AAMGA GA A* 1366 183 &8 gingle Band 5 KHGIAT  HI  A* T84 27 14
; ‘I;féks éf :‘ 31232%?;2?&232% 23 KC1BS ME A 12389 201 &7 BD WASVAP  KY A WO 28
2 A 24 WIARK PR A*  10B56 161 59 4V0IQY WL 14 1194161053 S0
3 KsNw X At 2BATI4 65760218954 25 KARRMR  NH A' 7516 110 &4 2 VEaFGU ON 7 12600 160 40 CW, US Single Op, Single Band
4+ WVSK TR A M460 06763 145792 26 WBIRK WM A &731 113 53 3 VEAMG VB 14 G204 101 33 . y
5 NSIV CA A* 08727 2TTRT 100930 2y Hwel NY A* 6896 95 62 4 VESRI AT 14 3956 5B a2 1 KSMK MS 14t MZ6 W05 B2
& N7CIX AZ A 174735 2238GIEEM9 g wWAsiYX  TX A* 6375 105 51 S VEIAGZ NS 7 1819 &7 17 Nagd k7. amg gz 4%
A A ovy s ot i 2 KolJN L A" R0 82 36 5 VEIAGE NS 14 1@ W 20 v e B S 14 i
300 152344 A a2zE 1 .
& KY7M A7 A G4UE0 2924 92036 22 E;E,?s ﬁI I\ 5§§§ gl 7 VEAPS  ON oo &7 5 WS4E :Ini‘ 14 19603 198 47
10 WAWKD  EL A 92798 48860 44063 pr A ras 101 i & K2SX 7 83T @5 47
11 N2AZS Ny A 92643 5883 gavad §§ msﬁ S,AE A" 2030 99 §§ Phone, Canadian Single Op, GRP 7 WeKTF NY 14 lEss2 113 34
12 K5MK MS 14+ BDSE ABSd0 34216 Bt WHAF A 2182 €5 42 1 VEMOOL ON Q- 367 da & 8 WAUQF  CA 35° 11938 120 47
13 KaGSH Wl A 82152 34650 47502 s KYTM A7 A 2924 75 54 9 KJAWH F‘\{ " 98/ a2 35
14 ke7Z Ml A G415 ey 41325 A% RAZTWY  NY & 2480 %9 3 CW, US Single Op, All Band 10 NGNF CA 14 8775 100 39
15 NVrR MT A 63y 29778 a7 WAEBHRK CA A anzz 51 36 — AZ AT pogst2 T8 187 11 KB1VL MA 7 8246 104 38
18 KW NY & 49424 669G 42728 38 W7JB WA A~ oies 48 3m § e A2 A aesta s 187 17 AABEE CA 14 530 62 41
I7UCARK A % oo e M2 moRv NYOA e 48 %0 DR R W ciowo &% B8 16w D 7 g 53 o8
19 WASFGY G 14° 44306 1anse 5150 L0 mocm Maoat damo & 4 Newv GAA* 180930 521 163 15 WETS Wy 180 Tz 3 18
20 NWEF KS A 43252 748 42504 42 NeNRZ CE A 105 83 25 g {g&l)rs l?.z 2» 152£ gfg :gg 18 Krap NJ a8 91 35 17
21 WAZLBT NI A 61958 58D 41308 %3 WENR ™A % 2 o2 8 KoLIN Lo AT a2 ol iag T WAV ca 14 840 25 18
22 AAAGA GA A 28700 13266 16434 44 NWEF kS A 748 P9 2@ AL iz A baas 358 133 18 NL7DL} AKX T 216 12 &
?3 K1UGA MA A 26198 {250 24548 45 WBARIJ NE A* 36 26 23 b WOMAHZ A %ngl 3 11 w Singl ORP
24 NTEH MN A 24701 19152 5b4g 46 WIRES LA 60 23 20 B Lo w g 1 CW, US Single Op,
X oW Tk A iom me ome  7owmaor NoA 560 P4 B2 4 NAZS  NY A* BG7R0 342 120 1 WedTl CA O 66184 2M 11D
B okiWH  FL 4 (70 7 90M0 s wene oHoa 2 28 M waaz Ok A' 84384 367 108 2 KOSGM  NE & 30898 211 78
M NN Cho (4 15008 ries Rers (B KoOSC oW oA 02l 4 g NgEK A A Ga0Se 302 102 3 W2)EK  NJ QT 6300 46 38
5 Wi Ok A 10035 Sodo dges 0 TGN PAA W2V Oy weioNM MA A* GRI’E 206 104 2 Welo QW O SE7T &5 3%
30 NIIB WA A 2840 2128 6512 i 15 WIHE WIOA* 49395 761 B9 5 WBEAQ OH a 5120 60 40
Samr gl Hr 7 b PhoneUssinglOp.SingleBand e W gmoe n SR R OH YR
i KEOST WA Sp00 350 4650 1 KSMK MG 14" 40840 8D 55 18 WAWKD  FL A 4088 221 92 .
T4 WBREG L A 47TB4  6R0 4104 2 MEPLG GA 1T 26768 442 56 19 Kwal NY A 4278 706 98 CW, US Multiop
AW WD m o Ve m b G A mam g N a6 e o e s
36 WoIZV O 14 O7 1767 B0 4 I 29 45 % 2180 2
3 WCTS WY 18 1TH 485 1242 5 KidwH FL 14* 7360 168 40 2B KGTZ M A" 1325 P24 &7 Z[E\v\égﬁgﬂa.m%s,,wan_nﬂs;ﬁum a7
& NENF Chi 14 T M0 M 3 WAL BT g% A a0 23 o P ‘ :
Canadian Combined Single Op Do K i m o xmme oA wmmow -
. CW, Canadian Single Op,
1 VEFGC  BC  AY S26504 422004 404200 § KiKA NH 14 5092 13 38 08 NVIH MT A7 o068 171 28
> VESUF SK A 450558 163226 pATASE 0 OWBSKYK  MS 1.8° 2045 53 31 27 KJAVH Ky A 26720 166 80 All Band
. 2 GO AT eI 157 77
4 VETDLM  BC A" 2ei411isr7osiseyoy 11 KEAGW NG 14 2233 67 20 7B NOFRZ . 3
b 12 KD9YB N 26 57 31 29 K1UCA MA A 24048 153 77 ! VETGR BG A" 404200 741 188
4 ¥o1oU ML 14* {85031 116416 65815 ks o B 2 Nben PR oy 7 VESUF Gk A zareze erp 150
§ VEGDZ AT A 41343 13088 28275 }2 Peaeh ge - 3 WeNR X A Siote i3 3 VEIRP OGN A* 178500 438 140
G ¥ESM PO A 13385 1725 17RA0 15 wers Wy i 5 32 18 32 WGDYA WD A* 20106 144 68 4 VETDLM  BC A 139707 374 129
7 WEAMG WB 4 8084 W04 240 3 KeERM SD  A* 18000 188 45 5 VEZAH/E DN A 115040 331 124
& VESRI AT te  Bote aace 1840 16 WR4PLF  SC 14 A0 21 18 3 20 3
= B 44 AAJGA GA A 34 114 68 6 VE2RO PQ A IS0 168 78
17 AABEE CA 14 oW u AMGA GA A 18434 114 ga § veano oA me s on
Phane, US Single Op, All Band 18 NREE O HL T S WAk M ‘a3 131 5 § VESAGM 3K A 21980 12¢ 61
) 37 WaRvVU FL A 13320 108 0 8 VESAAD  SK A 20888 125 58
! :EL?%,‘ éﬁ g' g:gﬂg }?ﬁ :'72 Phone, U8 Single Op, QRP & mw}v l\.‘A AY (F0 97 A2 ;‘1’ 555:‘32 i@% Q :;:3 '2; _fj
; . 7 Y L A 11417 08 49 ?
7 WE4E FL A= {85850 988 10 1 OWABVBW 1A QB0 120 6D 40 KoDP ok A BA00 91 44 . .
Y kGTKU NJ A* 102805 886 145 2 KCIRT  PA O 3362 70 41 41 W4XD vA A 7788 107 24 CW, Canadian Single Op,
& Wbk IX A gTes o4 126 3 R:srgs NM g' 2878 0 a2 KAV R AT TS W a7 Single Band
& WE?B UT AT 75114 598 I 1 WONGB  MN 61 45 a7 43 KEMBY  GA A G728 82 38
TOWIERT AL A B8i6Z 541 |14 4 NVIB WA A* G512 7D M4 I gg;gg@ R 53
B KSNW ™ A 6578F 614 96 . 45 NTOH MN AT 5549 B4 31 2 a
9 NBACE  MD A* 5420 410 124 :‘l‘llﬂgejdcmadia" Single Op, P OR A 5|2 67 2 3IVEIBN NS T i e N
0 KOJEE 8D A+ s56az 438 117 an 47 WHsP ok A 1995 61 a7 B8
1 OWAWKQ  BL A 49668 478 W 48 NWag DH A* 4929 73 5 VE4MG  MB 14 2080 42 4
12 KBS IN AT 4fr4 388 12 1 VETCC BC A" 422394 1226 178 45 WASVBE AR 4" 4680 B2 36 6 VERIEE  ON 7 2331 49 2
13 KeOSH Wl A" 34850 3o 108 2 VESUF SK A 163226 €58 131 53 K9OSG Wi A 4650 72 30 .
14 KoV K8 A* 30115 @93 95 3 VETDLM  BC A" 51704 620 128 51 Kigw M A 450 B3 3t CW, Canadian Single Op, QRP
15 NVIR MT A+ 2977 280 97 4 VEIMXV  ON A'  SEV00 327 40 52 WOREG  IL A 4104 40 36 i+ VEBGSE AT OF 1303 80 4
18 NBJV Ga A grar @ 5 VWICW YT A® 36894 233 86 53 NGO WY AT 3330 50 36 . :L%"’BP e Q Fodl S
17 KG7Z Ml A 2Eem 28 7S § YEEDZ AT A" G088 126 54 g4 N3GZB 0 PA A 27A4 46 2B ¥ @ s
18 N7CIX AZ A 2386 51 82 7 VEIGRA  ON A 2200 83 22 55 KAZYAT  MNJ A 2430 43 o7 .
19 KMZFX  ND A* 21848 31T 63 8 VESFVW ON A D4 39 28 56 KAGYWE N A* 135 B 25 Checklogs: katnxr: N7HM
20 NTOH MN AT (9152 233 76 § VEZHN PQ A* 1725 36 25§ NG UT A* 1658 32 24
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Contest Corral

Conducted By Mark R. Burke, KATMIS
Contest Assistant, ARRL

August
K]

West Coast Qualifying Run, 10-35 WPM, at
{400Z Sep 1(9 PM PDT Aug 31). W6OWP prime,
W&ZRJ alternate, Frequency is approximately
3.590 MHz. Underline one minute of the highest
speed you copied, certify that your copy was made
without aid and send to ARRE HQ for grading,
Please include vour full name, call sign (if any) and
complete maifing address. A large SASE will help
expedite your award or endorsement.

September

4
LZ-DX Contest, see Aug Q8ST, p 103,

10-11
European DX-Contest, £hone, see Aag OST, p 102,

10-12
ARRL VHF QSO Party, see Aug OST, p 101

11
North American Sprint, CW, see Aug OST, p 103.

12

WIAW Qualifying Run, 10-35 WPM at 02007
Sep 13 (10 PM EDT Sep 12). Transmitted simul-
taneously on 1,818 3.58 7.08 14.07 21.08 28.08 50,08
[47.555 MHz. See Aug 31 listing for more details.

17-18

ARRL 10-GHz Cumulative Contest, Jjun
ST, p 102.

CAN-AM Contest, Phone, see Aug (5T, p 103
Scandinavian Activity Contest, CW sponsored by
the Finnish Radio Amateur League, from 1500Z
Sep 17 until 18007 Sep 18. (Phone contest from
15002 Sep 24 until 1800Z Sep 25.) Work LA-LB-
LG-LY, JW, JX, OF-0G-OH-0OL, OH8, OH#M,
0OX, OY, OJ8-OHEM, 8J-SK-SL-5M and TF sta-
tions on 3.5, 7, 14, 21 and 28 MHz only, Work sta-
tions once per band; no crossmode QSOs.
Categories: single op, all band; single op QRP (max
input 10 watts); multiop single transmitter; and
SWL. Multi-single stations may have only one trans-
mitted signal at any given time and must remain
on a band at least 10 minutes after a band change.
Exchange signal report and serial number starting
with 001, EU stations count one point per
Scandinavian QSO on any band. Non-EU stations
count § point per Scandinavian (SO on 14, 21 and
28 MHz, and 3 points on 3.5 and 7 MHz. Multiply
total QSO points by the number of different
Scandinavian call areas worked per band. (LAl =
1.B1 = L.J1 and portable stations without call area
numbers ¢count for the 10th call area, ie WI1XX/0Z
= {VZ#, etc) for final score. Avoid contest traffic
in these subbands: 3.360-3.600, 3.650-3.700,
14.060-14.125 and 14.300-14.350 except when this
vontlicts with national regulations. In that case, split
operation must be used. Mail entries for both modes
by Oct 30 to. SRAL Contest Manager, Hrkki J,
Kaorhonen, OH4NRC/OHTRS, PO Box 44, 57131
Savonlinna, Finland.

18
North American Sprint, 558, see Aug 087, p 103,
21

WIAW (;)ualii’_vingE Run, 10-35 WPM, at
1300Z Sep 21 (9 AM EDT Sep 21). See Aug 31
listing for more details,

24-25
All Mode 10-Meter QSO Party, sponsored by the

Calumet Area Radic Enthusiasts from 0000Z
Sep 24 until 24007 Sep 25, Single op only. Work

94 05T

each station once, Exchange call sign, name, QTH,
Ten-Ten number (if any), and Steel City number
(if any}. Score | point per contact without Ten-Ten
number, 2 points per contact with Ten-Ten number,
Multiply QSO points times total number of Steel
City numbers worked. Suggested frequencies:
28.100-28.500. Cover sheet containing name, call
sign, Ten-Ten nunber (if any), expiration date,
chapter assignment, total contacts and total points
¢laimed is required. Dupe sheet required if over
200 Q80s, Logs must be postmarked no later than
Oct 25 and sent to Glenn Yerby, NDYY,
11023 Ave D, Chicago, IL 60617,

CAN-AM Centest, CW, see Aug QST, p 103,
CQ World-Wide RTTY DX Contest, sponsored by
CQ Magazine, from U000Z Sep 24 until 2400Z
Sep 25. Single-ops may operate more than 30 hours,
but only first 30 count for contest credit. Rest
periods must be not less than 3 hours and noted in
logs. Multiop stations can operate 48 hours., Classes:
single operator, all band; single operator, single
band; multioperator, single operator, all band.
Modes: Baudot, AMTOR. (FEC/ARQ), ASCII and
AX.25 (no digipeated QSO allowed). Bands: 80, 40,
20, 15, 10 meters. Work stations once per hand
regardless of mode, Exchange RST, state or VE area
(W/VE only), and CQ zone, Count { point per Q50
with own country, 2 peints per QSO with same con-
tinent,  points per QSO with different continent,
Multipliers: | per each state (48), VE area (13),
DX country (DX CC and WAE lists), CQ zones per
band. For final score multiply QSO peints times
total multipliers, Separate log, 2 dupe sheet and a
muitiplier check st for each band, Awards. Send
logs before Dex | to CQ RTTY Contest, Roy Gould,
KTIN, PO Box DX, Stow, MA 01775,

Italian YLRC International Contest, sponsored by
the ltalian YLRC *‘Elettra Marcom,” 13007
Sep 24 until 1300Z sep 25. Phone and CW, Y1 and
OM work Italian YL. Classes: single YL operator;
single OM operator; SWL. Bands: 1.8, 3.5, 7, 14,
21 and 28. No crossmode or crossband QSCOs. Work
stations once per band. Exchange RS(T) and QSO
number. RC members add RC to exchange, Count
i point for each QSO within the same country.
Count 3 points for QSO between different countries.
Count one multiplier for each DXCC country and
call areas of W/VE, JA, VK. Count two multipliers
for each YL worked per band, Count five
multipliers for each Italian YTL.RC member worked.
$WLs count one multiplier for each YL heard. Final
score is total QSO points times total number of
multipliers. Separate logs per mode and band and
must indicate if sender is YL or OM, Send logs
before Nov 3t to Ornella Torri, 1ISTUE, Sez ARIL,
Box 22, 09012-Capoterra, ltaly.

Wyoming QSO Party, sponsored by the University
of Wyoming ARC, from 0000Z Sep 24 until 2400Z
Sep 25. 160, 80, 40, 20, 15, 10-meter bands and all
VHF/UHF bands. No crossmode/crossband QSOs.
Work stations once per band/mode. Non-WY sta-
tions exchange RS{T) and state/province/DXCC
country; WY stations send RS(T) and county
abhreviation (first three letters), Non-WY stations
multiply total WY counties per band/mods by total
WY ()SOs for final score; WY stations multiply
total number of states/provinces/ DXCC countries
by total contest QSOs For final score, Awards. Logs
and entry forms (available for SASE to address
helow) should be postmarked by Nov 1 and sent
(with SASE for certificate) to Bill Stacy, KTBY, 1912
Custer Ave, Laramie, WY 82070,

25

SARL HF Contest, CW, sponsored by the South
African Radio League, 1200Z-1500Z Sep 25. 80, 40
and 20 meters. Categories: Single operator, single
transmitter; multioperator, single transmitter,
Exchange RST and progressive serial number
starting with 001. Count one point per contact per
band, Count two points for each call-area worked
per hand (I—251; 2--7Z82; 3—783; 4—784;
5785 6—786; T—C9 Z23D6 7Q7 912; 8—AD
D2 HS S42 883 V9 219 ZSTANT ZS8MI 7P8).
Count two additional bonus points for each station

worked on all three bands. Final score equals total
points. Awards. Separate sheet required for each
band along with summary sheet containing band
worked, number of QSOs, number of call areas,
points claimed per band, number of 3-banders and
total number of points claimed. Include name, call
sign, full address and signed declaration. Postmark
entries no later than 15 days after the contest and
send (SASE for resuits) to SARL Contest, PO Box
382, Pietermaritzburg, 3200, Rep of South Africa.

25-26

Fali Classic and Homebrew Radio Exchange,
sponsored by the Classic Radio Newsfetier from
20007 Sep 23 until 04002 Sep 26. Obiject i5 to
restore, operate and enjoy old equipment at least
10 years old and home-brew equipment. Exchange
name, RS(T), QTH, receiver and transmitter tvpe
(home-brew send final amp tube or transistor). The
same station may be worked with different equip-
ment combinations on each band/maodz. Buggested
frequencies: phone--3.880 7.200 14,280 21.380
28.320; CW—60 kHz up from lower band edges;
Novice—3.720 7.120 21.120 28.120 28.320. Add the
number of all the different transmitters and receivers
worked plus the different states/ provinces/countries
worked per band., Muitiply that number by total
number of (SOs. Multiply that total by total age
in years of all your transmitters and receivers used
{minimum three QSOs per unit). For transceivers,
multiply age in years by 2. For home-brew, count
a5 25 years old unless older. Awards. Mail logs
(include SASE for results) to Jim Hanlon, WBKCif,
5560) Linworth Rd, Columbus, OH 43085,

October
1-2

AGCW-DL Straight Key Party

California QSO Party, sporsored by the Northern
California Contest Club, from 16002 Oct 1 until
22007, Oct 2, Single ops limited to 24 hours, time
off periods at least 15 minutes and noted in Jog.
160 through 2 meters, excluding 30 and 12 meters,
‘Work stations once per band and mode. California
stations may be worked again as they change
counties, CW Q8Os must be in CW subbands,
except for 160 meters. No repeater or MCW QS0s.
Suggested frequencies: CW— 1805 and 50 kHz up
from low end; phone—|.850 3,850 7.230 14.250
21.300 28.500; Novice—10 kHz up from band edges
and 28.495, ‘Try CW on the half hour; 10 meters
on the hour [700Z-2000Z; 147.54 at 2000Z, 0000Z,
(MO0Z; (60 at 0300Z; B0 at 0300Z and O0TN0Z.
Exchange (SO number, state (county in CA),
provinee or country. Scoring: phone—2 points,
CW—31 points. Multiply QSO points times number
of CA counties (max 38). California stations
multiply by number of states and provinces.
Awards, Submit entries by Nov 15 to NCCC, ¢/a
Gary Caldwell, WAGVEF, 1830 Polk 5t, Concord,
CA 94521,

Columbus Contest

International DX-HC Middle of the World Contest

VEK/ZL/Oceania DX Contest, phone, sponsored by
the New Zealand Assn of Radio Transmitters and
the Wireless Institute of Austealia, from 1000Z
Oct 1 until 1000Z Oct 2 (CW contest 1000Z Oct 8
until 1000Z Qct 9). Single op and SWL ciasses.
Qperate only 12 hours in even one-hour blocks
{1000-1100Z, 1200-1300Z, ete; not [035-11357, eto).
Work stations once per band. No crossband (QS8Os.
Exchange signal report and serial number starting
with 001, Count & points per VK/ZLAO QSO.
Multiply by total VI ZL/O prefixes worked per
band, Use separate log for each band aud mode.
Mail entries to be received by Feb 15 to NZART
Contest Manager, John Litten, ZL1AAS, 146
Sandpit Rd, Howick, New Zealand.

4
West Coast Qualifying Run, 10-35 WPM, at

0400Z Oct 5 (9 PM PDT Oct 41. See Aug 31 listing
for more details.



§-2

GARTG-S5TV Contest, part 2, sportsored by the
CGerman AR Teleprinter Croup, trom 1200Z
Oct § until 1200Z Oct 9. 3.5, 7, 14, 21 and 28 MHz
only, Work stations once per band, Groups: A—
SSTV transmitting and receiving stationg; B—SSTV
receiving stations (SWL). Exchange call signs, signal
report and serial number, GARTG members also
send membership number, Count 10 points per
QS0. Multipliers: countries as defined by the WAE
and DXCC lists and W/K, VE/VO, JA, PY, VK
call areas, Final score is QSO points times multi-
pliers worked per band times continents worked per
hand. Add 50 bonus points per GARTG member
worked. Mail logs to be received within 2 months
after contest to Wolfgang Pinjer, DLAVX,
PO Box 99 11 30, D-2100 Hamburg 90, Fed Rep
of Germany.

Pennsylvania QSO Party, sponsored by the Nittany
ARC, from 16007 Oct 8 until 0500Z Oct 9 and from
1300Z-2200Z Qct 9, Classes of entry: Single-op;
mobile (multi-multi is OK); multioperator, single
transmitter; multioperator, multi-transmitter; QRP
{max 5 W output), Novice (identify with /N ot /1
and must operate in Novice frequencies). Phone and
CW. CW contacts in CW sabbands only. Work sta-
tions once per band and mode. No repeater Q50s.
Work mobiles again as they change counties.
Exchange serial number and QTH (county for PA
stations, ARRL Section for others). Suggested fre-
quencies; CW-~40 kHz up from low ¢nd and 1.810

MHz, SSB—1.880 3.980 7.280 14.280 21.380

28,380; Novice— 10 kHz up from low ¢nd; mobile
window-—5 kHz below listed Irequencies. Try L6l
around 0300Z Oct 9. Count one point per phone
QS0, 1,5 points per CW QS0 and 2 points per
$0/160 meter CW QS0. PA stations multiply by
total ARRL sections plus F'A counties, plus max
1 DX country. Others multiply by total PA counties
(max 67). Stations onr county lines count for 1 QS0
credit but muitiple county mulfipliers. Multiply total
QSO points by total multipliers for final score.
Mobiles add 500 bonus points for each county from
which 16 or more Q8Os are made. QRP entries
multiply final score by 2. Novice/Tech entries
multiply final score by 3. Entries with more than
100 QS50s must include dupe sheet, Official
summary sheet is required (available from
WIHDH). Awards, Mail entry by Nov 15 to Chuck
Mcl:.)&u.[len, K3ICM, 7 Holly Cir, State College, PA
16801,

QRP ARCI Fall QSO Party, CW
Radiosporting Championship Contest

VE/ZL/Oceania DX Contest, CW, see Oct 1-2
listing.

9
RSGB 21/28 MHz SSB Contest

9-10¢
Iilinois QSO Party

11

WI1AW Qualifying Run, 10-40 WPM at 02002
Oct 12 (10 PM EDT Qet 1), Transmitted simul-
taneously on 1.818 3,58 7.08 14.07 21.08 28.08 50.08
147,555 MHz. See Aug 3 listing for more details.

15-16

Jamboree-On-The-Air
Simulated Emergency Test

16
RSGB 21 MHz CW Contest

2223

ARRL International EME Competition,
this issue, p 96,

30
WIAW Qualifying Run

Deadline: The deadline for receipt of items for
this column is the 1st ot the second month
preceding the publication date. For example,
your information would have to reach HG by
Qctober 1 to make the December issue. Please
include name of contest, dates, times (Z) and com-
plete rules. Send to Contest Corral, 225 Main §t,
Newington, CT 06111, HEE]

Special Events

Conducted By Mark R, Burke, KATMIS
Contest Assistant, ARRL

Houston, Texas: The Clear Lake ARC will operate
club member stations during the month of Sep to
commemorate the ¢lub’s first anniversary.
Operation will be on all bands and all modes. Ask
sponsor for details of event. Send QSL informa-
tion with contact numbers and SASE to Jim Heil,
KBSAWM, CLARC, 15415 Diana Ln, Houston,
TX 77062.

Titngville, Pennsylvania: The Cathedral Prep RC
will operate N3GCN Sep 3-4, 14002-22307 each
day, to commemorate the Titusville Railroad's third
consecutive year of operation. Suggested fre-
quencies: CW—lower 25 kHz of all Novice sub-
bands; SSB—Ilower 25 kHz of General 80, 40, 20
and 15-meter bands; Novice SSB—28.350. For
special QSL, send QSL and no. 10 SASE 1o
N3IGCN, RFD 1, Box 143-G, Titusville, PA 16354,
Waterford, Connecticnt: The ¥ri-City ARC will
operate KA1BB, from 1700Z Sep 3 until 230027
Sep 5 in conjunction with the sixth annual Stay-
awake Coffee Shop offered by BSA Troop 24,
MNiantic, CT. Operation will be in the middle of the
Cieneral 80, 40, 20 and 15-meter phone and CW
barnds and talk-in on 146.52, For QSL, send QSL
with letter-size SASE to Tri-City ARC, PO Box 686,
Groton, CT 06340,

Prosser, Washington: The Lower Yakima Valley
ARC will operate WB7WHF from 1700Z Sep 5 until
07007 Sep 6 to commemmorate Prosser States Day,
Operation will be SSB in the Genetal portion of each
hand amnd on 28.400, For special QSL, send QSL
to Steve Weidner, WB7WHF, 1025 Hemlock 5t,
Prasser, WA 99350,

Motherwell, Scotland: The Mid Lanark ARS will
operate GBZWVR Sep 5-11, 1000Z-2200Z each day,
at the World Veteran Rowing Championships.
Operation will be 80-20 meters and 2-meter FM and
53B. Far special QSL, send QSL and SASE to
GB2WYVR, PO Box 20, Motherwell, Scotland.
Atlantic City, New Jersey: The Southern Counties
ARA will operate K2BR Sep 7-10 from the Miss
America Pageant. Suggested frequencies: CW—63%
kHz inside lower band edges; phone~25 kHz inside
lewer Cieneral class band edges. For QSL, send QSL
and no. 10 SASE to SCARA, PO Box 111,
Linwpoad, NJY 08221,

Corona, California: The Corona Norco ARC will

operate N6MWH from 0000Z Sep 9 until 24007

Sep 10 to commemorate the 75th anniversary of the

first antomobile race, Operation will be 80-10

meters, For commemorative QSL, vend QSL and

g{xSlEB to CNARC, PO Box 1783, Corona, CA
1718.

Put-1n-Bay, Ohio: The OQliver Hazard Perry
Expeditionary Force will operate WDSLKI Sep 911
to commemarate the 175th anniversary of The
Battle of Lake Erie. Suggested frequencies: 3,965
7.265 14.265 21,365 28.365. For certificate, send
QSL and large SASE to Como Wills, 30372 Bates
Rd. Perrysburg, OH 43551-3828.

Boone, lowa: The Boone ARES will operate KaCY
1400Z-2300Z Sep 10 in conjunction with the 12th
annual **Pufferbilly Days’* celebration. Suggested
{requencies: 7.260 14,300 28.385; packet— 145,010,
FM—146.25/85, For special Q8L, send QSL and
?OADSSE to Pufferbilly QSL, PO Box 127, Beone, 1A

Milford, Connecticnt: The Creater Bridgeport ARC
will operate WAIRJI 1400Z-22007, Sep 10 at the
17th annual Engine 260 Antique Fire Apparatus
Show and Muster. Operation will be on 14.300, For
special certificate, send 9- x 12-in SASE to Sterling
House Community Center, 2283 Main St, Stratford,
CT 06497,

Tuosegloosa, Alabama; The West Alabama ARS will
operate KCAGS 1300Z-2300Z Sep 10 honoring
college football and its greatest coach in history,
Paul “Bear”* Bryant. Operation will be the bottom
25 kHz of the General &), 40, 20 and [5-meter
bands. For commemorative certificate, send Q3L
and 9- x 12-in SASE to WAARS, PO Box 1741,
Tuscaloosa, Al 35403,

Belgium: The Radio Amateur Assn of Verviers and
Eastern Belgium will operate ON4USA Sep 10-11
to commemorate the Liberation of Belgium in 1944,
Operation will be 20, 15 and 10 meters, both phone
and CW. For special QSL, ask operators for QSL
information.

Bethlehen, Connecticut: The Hen House Gang ARS

will operate WIFHP Sep 10-11, during daylight
hours, celebrating the 64th annual ARGI Fair.

Operation will be 40- and 20-meter 5B and Novice
10 meter. Send QSL and SASE to Hen House Gang,
Hard Hill Rd, Bethlehem, CT 06731.

Clay Center, Nebraska: The Hastings ARC will
operate WEW WYV from [800Z Sep 10 until [800Z
Sep 11 at the Old Trusty Antique and Collectors
Show. Suggested frequencies: 3.980 7.280 14.250
28.400. For QSL, send no. 10 SASE to
Hastings ARC, PO Box 128, Hastings, NE 68902,
Salem, Indisna: The Washington Ca ARC will
operate WDOGBA from [300Z Sep 10 until 03007
Sep 11 in copjunction with Old Settlers Days. Sug-
gested frequencies: upper portions of the General
80, 40, 20 and 15-meter phone bands and 10-meter
Novice S8SB. For commemorative certificate, send
large SASE ot no. 10 envelope to Frank Nicholson,
WIDOGBA, RR 1, Salem, [N 47167.

Los Angeles, California: The Los Angeles Area
Council of ARCs will operate W6LAYK from
Sep 15 until Oct 2, 17002-0500Z each day, to com-
memorate the Los Angeles County Fair. Suggested
frequencies: 3.900 7.25¢ 14.250 21.350 28.450,
2.meter packet and phone; 220-MHZ phone;
432-MHz ATV and phone. For ceriificate, send
QS1. and SASE to W6LAF, PO Box 1770, Covina,
CA 91722,

Rock Springs, Wyoming: The Sweetwater ARC will
operate N7ERH and N7IQO from 18002 Sep 16
until 18007 Sep 17 to commemorate the Centennial
of the City of Rock Springs. Suggested frequencies:
3,923 7.260 14.300 21,400 28,300, For commemora-
tive certificate, send QSL and 9- x 12-in SASE with
two US postage units to Richard A, Auble, NTIQO,
3020 Springs Dr #34, Rock Springs, WY 82901,

Clyde, Ohio: The Clyde ARS will operate NFSE
1600Z-24007 Sep 17 and 1600Z-2200Z Sep 18 from
the Winesburg Fall Fair. Suggested frequencies:
CWe3, 720 7.125; phone—3.890 7,250 28.400. For
certificate, send QSL and business-size SASE to
Steve Karr, NFSE, 302 Hamer St, Clyde, OH 43410.
Muskegon, Michigan: The Muskegon Aced
Amatenr Radio Council will operate W8ZHO from
1300Z Sep 17 until 1900Z Sep 18 from aboard the

UISS Silversides. Suggested frequencies: 3.850 7,250
14.250 21.320 28.490. For certificate, send QSL and
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9 x 12-in SASE to Robert Wright, KBSAPS, 3160
Walker Rd, Muskegon, M1 49444,

Washington, Pennsylvania: The Washington
Amateur Communications will operate N3IFHG
1400Z-2100Z Sep 17 and 1600Z-2100Z Sep 18 in
honor of the Washington County Covered Bridge
Festival, Suggested frequencies: 3.740 7,250 14,250
21,350 28,333, For spectal certificate, send QSL and
SASI;: to WACOM, PO Box 1336, Washington, PA
15301,

Boulder, Colorado: The Southern Hills Jr High
School ARC will operate NBIYP and KARBIKQ
2030Z-2400Z Sep 18 to celebrate the re-formation
of SHARC, Suggested frequencies: S5B—14.260
21.350 28.350; FM—146.10070. For com-
memorative QSL, send QSL, QSO number and
SASE to Southern Hills ARC, ¢/o Devin Laiho,
N@LYP, 1500 Knox Dr, Bouider, CO 80303,
Durham, Connecticnt: [ocal ARCs will operate
varions stations Sep 23-25 commemorating the 69tk
Annual Durham Agricuitural Fair, Suggested fre-
guencies: lower 20 kHz of the General bands:
Novice SSB; 2 meters. For commemorative QSL,
send QSL and SASE to KAIRDX, RR 1 Box 306-D»,
Durham, CT 06422,

Springfield, Ohio: Amateur Radio operators from
the West Ohio Conlterence of the United Methodist
Church will operate WBSJOR and ND3U

1300Z-2000Z Sep 24 to celebrate its second anneal
“Festival of Sharing.” Suggested frequencies; fower
25 kHz of the Generai 40, 20 and 15-meter bands;
28.350, For certificate, send QSL and no, 10 SASE
to Chuck Kirkpatrick, WBRIQR, 121 W Main St,
Medway, OH 45341.

Antioch, California: The Delta ARC will
operate EAGSIP 1900Z-01007 Sep 24 and
1900Z-2400Z Sep 25 to celebrate the Antioch
Rivertown Jamboree, Suggested frequencies:
SSB—7.260 14.260 21.360 28.360; FM—146.540;
packet—145.010, For commemorative QSL, send
QSL and no. 10 SASE to Tom Deeble, KAGSIP,
2224 Carmel Ct, Pittsburg, CA 94565.
Prumnadroghit, Scotland: The Mid Lanark ARS
will operate GB2LNM Sep 24 until Oct 24 on the
banks of Loch Ness. For ¢ertificate, send QSL. to
¥, MeGill, GM3MTH, 9 Ramsey PL, Old Monkland,
Coatbridge, Lanarkshire ML3 SRE, Scotland.
Sarnia, Oatario and Port Huron, Michigan: The
Lambton Co ARC and the Eastern Michigan ARC
wiil operate XL.31G from 20002 Sep 30 until 24007
Qct 2 in commemoration of the 30th anniversary
of the International Blue Water Bridge. Operation
will be 30 kHz up from the bottom of the General
CW bands and 10 XHz up from the botiom of the
Cleneral phone bands. For beantiful certificate, send

QST and SASE to XL31G, 301 Range Rd, Port
Huron, M1 48060,

Deadiine: The deadline for receipt of items for
this column is the 1st of the second month
praceding the publication date. For example, your
information would have to reach HQ by Oct 1 to
make the Dec issue. Pleass include the name of
the sponsoring organization, the call sign of the
special-event station, the city location, dates and
fimes (Z), suggested fraquencies and QSL
information. Requests for donations will not he
published.

QSLing Special-Event Stations: To get your QSL
or certificate from any of the special-event stations
listed here, follow these simple guidelines. (1)
Alter working the station, carefully fill out a Q5L
card for the QS0, Bhow the date and time
accurately using UTC. {2} Prepare a sell-
addressed, stamped epvelope. If sending for a
certiticate, use a9- x 12-in envelope if yau want
an unfolded certificate, or a no. 10 envelopa if
folds are ckay, Include enough postage for return
of your envelope. (3) Mail bath vour QSL and your
SASE to the address listed, or to the address
given on the air by the station you QSO. Be
patient. Special-svent stations will often print their
cards and/or certificates after the uperation is over
50 they wilt know how many to order. ke -]

Rules, ARRL International
EME Competition

Rules

1) Object: Two-way communications via the
earth-moon-sarth path on any authorized
amateur frequency above 50 MHz.

2) Contest Period: Two full weekends,
Oct 22-23 and Nov 26-27; full 48-hour period
UTC each weekend.

3} Categories

A) Single operator: One person performs
all operating and logging functions, equip-
ment adjustment and antenna alignment,

i Multiband.

{2) Single-band.: Single-band entries on
50, 144, 220, 432, 902 and 1296-and-up
categories will be recognized in awards
offered. Contacts may be made on any and
all bands without jeopardizing single-band
entry status. Such additional contacts are
encouraged and should be reported. Also see
Rule 8, Awards.

B} Multioperator: 'Two or more persons
participate; includes neighboring amateurs
within one call area, but with EME facilities
for different bands on different team
members’ premises, as long as no two are
more than 50 km (30 miles) apart. Multi-
operator neighborhood groups cannot use the
same call signs at each location: all calls will
be listed in the results,

{7} Commercial equipment: Stations using
equipment that is not amateur (such as a dish
antenna for lab equipment owned by an
institution or government agency) will have
their scores listed separately,

4) Exchange: For a valid contact to occur,
each station must send and receive both call
sipns and signal reports in any moctually
understood format, plus a complete acknowl-
edgment of the calls and reports. Partial
or incomplete QS50s should be indicated on
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your log, but not counted Ffor contest
credit. Stations may be worked once per band
for credit.
3) Scoring

A) QSO Points: Count [00 points for each
complete EME contact.

B) Multiplier: Each 1S and Canadian call
area, plus each DXCC country (not
1JS/Canada) worked via EME on each band.

) Final Score: Multiply QS0 points by
sum of multipliers worked on each band for
your final score.

6) Miscellaneous

A) Fixed or portable operation is permit-
ted, Stations operating outside traditional call
areas must indicate so, identifying the call
area of the operating site,

B} Contacts may be on CW or SSB. Only
one signal per band is permitted,

()} A transmitter, receiver or antenna used
to contact one or more stations under one call
sign may not be used subsequently under any
other call sign during the contest, except for
family stations where more than one call has
been issued, and then only if the second call
sign is used by a different operator.

D) There is no specified minimum
terrestrial distance for contacts, but all com-
munications must be vopied over the moon-
bounce path, regardless of how strong {or
weak) a nearby station’s terrestrial signal may
be.

7} Reporting: Entries must be postmarked no
later than 30 days after the contest and must
include complete log data. Your summary
sheet should show a band-by-band break-
down of QS0s and multipliers, and include
details of your station setup and a photo.

8) Awards: Certificates will be issued to
the top five stations worldwide in each of
the entry categories: singie operator, multi-

band; single operator, singie band (separate
awards for each band); and multioperator.
Additional awards will be issued where
significant achievement or competition is
evident. in addition, each station that success-
fully completes at least one EME contact
during the contest period will reccive a
certificate commemorating that achievemnent.
%) Disqualifications: See January 1988 QST,
page &6, L i

-4’

I would like to get in touch with...

1] anyone who has a WEFAX program for
the VIC 20™, Hal Gardenhour, K3QIF,
9305 Over Ct, Wavnesboro, PA 17268,

Strays

1 anyone with a manual for an [poue Com-
muncation Equipment Corp FDFM-2 2-meter
crystal FM transceiver. Kurl Peterson,
KA3IIYW, 17732 Caddy Dr, Derwood, MD
20855,

i_] anvone with a manuals and/or schematics
for the following: Amphenol/Color Com-
mander model 8680 TV bar/dot/color
generator with color killer, Heathkit SB-610
single-sideband monitor, General Radio Co
{840-A power output meter; service manuals
for ICOM IC22-5 2-meter fransceiver and
Eddystone S850/2 VLF receiver. Fred
Wantiand, K9EFM/S, Box 1821, Rockport,
TX 78382,



Section News

Administered by Steven Ewald, WA4CMS

The ARRL Field Organization Forum

ATLANTIC DIVISION

DELAWARE: SM, Bob Pegritz, KC3Tl—Is summer over
already? Tite o start thinking antenras and such o give nut
those “rare” Delawara contast raparts. Congrats to Nanticoke
on thelr recant Smith Island Mini LiXpedition, DVARS now has
a ramote receivar an 146,855 accessed thru PL in Clayrmaont.
Kant County ARC newsletter naw bi-monthly due to increased
cust of production. A big waelcme to Delaware Packet Radio
Secietyl With the interest se graat in this mode, it is great to
sea 8 “user group” emerge. Congrals NIDLU on your recent
“hitching.” AWARE continues to ieleconference with many
repaators from US monthly on 147.225. Thanks to all who
participated in the many summer avents usmg Amateur Radio
in Public Service roles. DTN sins 313 Tfe 30 In 22 sessns.
SEN stns 40 tfc 2 In 3 sessns. Traffic: WIQQ 54, WB3DUG
32, KIYBW 22, KAJGRQ 21, K3JL 18, WAFEG 14, WASWIY
13, Del Tie Nat 3905 42 1930 locallt

EASTERN PENNSYLVANIA: SM, Kay- Craiqie, KC3LM—
ASM: WASPRZO, KA3A, KO3B, K3ZFD, SEC: KB3YS. ACC:
KCI0B, QOC: W3I5. 5GL.. WASIAD, STM, BM: KB3UD. PIO:
W3ZXV. TC: W3FAF. Amateur Radio volunteer communi-
calors cantributed to the wellbeing of thousands of participants
in the historical re-enactment cormemoxating the 125th
anniversaty of the Batile of Gettysburg. Compliments were
received from history-bufi participants, whose medical emer-
gancies were handled much fastar because hams were thera,
and frem members of the State Police. There is PR you can
purchase, but you can't buy the kind ot geodwill that ¢comes
whan paople know hams made a difference in their lives.
N3ECL and his team, Penn-Mar Radio Club, and over 130
individual hams served not only the public but also Amateur
Radia well. We're also very grateful for the cooparation of
hams in neighboring Sections. In NT5 news, ORS N3AZW
was named an interim 3RN Net Manager. All are welcome
to theck into the Section Nats:

EP 3610 kHz Dly 7 & 10 PM  AA3B, Mgr
EPAEPTN 3917 kHz Dly 6 PM WA3EHD Mgr
PTTN 3810 kHz DOl 6:30 PM WB3EPU, Mgr
Septamber 24-25 brings us the Yark Hamfast, our only 2-day
'tost in EPA. At that time we'll honor W3AQN an 60 years of
ARAL mambarship. Put the Pack Rats' Qctaber 2 hamfest an
your calendar now. On October 1, KC3LM is scheduled to
speak on VHF Emergency Communications at a conterence
on "Advancing and Emerging Aadio Technologies” at Indiana
U. of Pennsylvania. ASM WAIPZO and EPA's AHES con-
tributed a great deal to this prasentation, which will feature
our National Disaster Medical System Amateur communica-
tiong plan. Tha Pack Hats made a dopation, and Murgas
ARC’s hamfest in¢luded a fund-raising activity for W1AW's
renavatior. We know some ather clubs have passed the hat
at meetings. This is vary much appreciated. Contact WA20RG
for info on Hifltop Transmitting Soc.'s classes for Tech,
Gieneral, and Advanced, starting early next manth. We're
caunting down to the Pennsyivania QS0 Party, Octoher 8-9,
Let's get every county of EPA en the alr that weekand, and
stir up some club etftorts that will drop our good friends in
Western PA ri?ht in the soup. In ARES naws, N2DPV is
Skywarn coordinator for Dist. 5 and W3FTZ dees the job for
Pist, 1, KD2NW is EC in Lackawanna Gounty. SEC KE3YS
enceurages you to plan an SkT exarcise that will be of valus
to your local area, and make sure 10 send in the reports. Traffic
{Juney: N3AZW/S04, N3DARM/100, N3CD/A0, W3JKX/58,
KA3DLY/54, WIKAG/S1, Wally42, KD3AOQ/37, KU3R/AS,
W3IIPX/34, AAJB/26, KOIM/20, KAJIRGF/18, KITX/16,
NZEFW/5, WASCKAS 4, WIAQNAS, WABNER/ 3, KIWRIHD,
W3FAF(7, W3VA/S, KABQYH/M, W3HK/2, W3GJCi2, NETS
[June GNIFQTC): DSESN B1/15, MARCTN 113/16,
MARCARES 80/9, DBARES 72/11, SEPATN 84/23, EPAEPTN
4531122, EPA 429/114. PBBS: K3RLY 151, KB3uD 118,
WA3TSW 102, WB3JOE 84, AG3F 54.

MARYLAND: SM, Philip E. Baltey, W3FZV—Field Day was
& popular as gvar and most clubs had ARES membars armon,
thelr operators . Notifying the 5M were Fraderick ARC, NB
Brass, Laural ARC, Carroll Cty ARC, Tricounty ARC, HAREM
Club, Rock Creek ARC, Anna Arundel Club, Mountain ARC,
South Carroll AR Graup, H\W Diamond Labs ARG. W3FZV
worked & Jew from the G club station, WA3SQU. The
Ches ke Bay Club had & great picnic arganized by NSERT
and ¥1. Dan't forgat the Gaithersburg hamiest an Sept. 11,
Several members of the MD Mobilears ARG provided two-
ragter comms for the May 7 “Heart Walk'* in Annapalis and
some operated spacial avent station WASPJQ aboard the LISS
Torsk on Armed Forces Day. WA1QAA is busy at work these
days, but stifi remains active with emergency wark. Walt,
U, was recently in Paris for sevesal weaks on his [ob.
W3ZZ, Gene, concantrates most of his energy on VHF and
UHF while maintaining his antanna farm. KM3I is starting an
SEE net around 28490 kHx at 8:30 PM, KAJKIF is the now
EC in Southern PG County, He and KN3U have been busy
with & new antenna on the roof of the Natt. Weather Service
buitding. KN3U works with FEMA on emergency prepared-
ness. W3HIl renewed his Assistant Technical Coordinator
appelniment. Qld Timer, W3CVE, is active with traffic handling
and |s & B operator. W3CU, Royal Mumford, a reaf old timer,
just celebrated his 90th birthday. He is still active and is a
friend of the Anne Arundel Club, And, another old timer is Liz
Zandonini, W3CDQ, a grand friend of many hams in thig azea.
She recently returned irom a stay in the hospital and is back
on the ait, chipper as aver. The SM ramembars taking eode
practice in 1951 at the old Wash. Radio Club from Liz and
others. The Frederick Radio Club had a hamfast In June; the
SM apolagizes for failing to make an appearance. KJ3E has
gone iotally bananas with packet and has a portabla station
in his brietcase. W3LDD is a peint champ. WITH THE NETS:

NET/MGR QNDIQTC/ONI: MSN/KGIY  30/48/2R9,
PON/WBIBFK 20113/154 MDD/W3FA 60/175/497 (TOP
BRASS W3FA 97, WaRQ 83, K3GHH 80, K3BNNI B2, NC3V
&0), MEPN/K2EB 31/130/765, HOGARES/WA1QAA
2/21.PSHA: W3FA 95, N3EGF 75, KC3Y 72, KJ3E 69,
W3YVQ B8 KIGHH 63, NC3V 62, Traftic:KBGHH 130, W3FA
130, KJ3E 112, NC3V 110, W3LDD B0, NB3P 78, K3NNI 65,
N3EGF 58, WD4MNF 52, KC3Y 50, K2EB 43, WA3YLD 39,
W3FZV 34, WIDQI 24, W3YVQ 20, WEIBFK 18, W3ZNW 9,
WAIGYW 4, WAIQAA 2.

SOUTHERN NEW JERSEY: 5M, Richard Baiser, WAZHER—
ABM: N2CER, SEC; K201, 8TM: WB2UVB, ACC: K2AXE. TC:
NZBQT. PIO: VACANT. 8GL: VACANT. BM: WB2UVB. O0C:
WAZHEB. ATC's; K2JF, KAZRJA and WB2MNF. VE testin

this month: Thursday, Sep. 15 in Bellmawy, Ses June, 198!

QST 5N.J column for further info. 1 recently spoke to Senatar
Richard Zimmer's uffice recently about re-introducing the bill
1a axegarm amateurs from having radios in their vahicles
CAPAELE recsiving police freguencies. The Senatar will NOT
re-intreduce the bill untdt we can ges asstirances from the N&
Assn, of Police Chiefs that they will nat lobby against it, as
theﬁ have always dong in the past. I've tried to talk to people
at the Chiefs Assn., but te no avail. What the Senator’s office
suggests is that we cnntact cur lecal police chief and explain
our problam. This fooks o be our only alternative right now.
Pleass. Get an appointment with your Iocal Police Chiet and
axplain our position. I have sume refarance material that is
yours for the asking. Also, please spread the word on your
nets, club meetings, ate. Not o sound redundant, but these
new radios. which have receive capability of 138174 MHz
bands make us ILLEGAL gvery lirme we put ona of thase radios
in our vehicles. Until next menth, 73. Traffic: WB2ZJIF 255.

WESTERN NEW YORK: SM, Willam W. Thompson,
W2MTA—HAMFESTS: Niagara Falls 9r10, Elmira 924,
Syracuse 10M5. PSHR: NEABA N2ElA NPEVE WAZFJJ
W2FR NNZH KC2JW W2MTA WB20WO0 KAZQOIO WBZRBA
ND2S NJ3V K2YAl KAZINZ, Field Day messages received:
AF2A K2ECQ W2FR NT2F K2GUW K210 K20y WaRL WalZ
KEMP KAZOGR W2PE WG2R W2RCX W2SAM K25A W2sSR
NW2X W2ZJ) WA2ZXS. Club officers: Boonville KAPGWY
WDZADX KAZSJG KAZFOR; Champlain Valley WA2JPM
KAZKLIN KAZMLO KAZMOO; Gram KC2Q0 N2FPW WAZHED
KAZ0VA; Squaw Island K2TDZ WAZENW N2AFZ K2BWE.
Club Annual Beports: Fultan and Rome—thare are still sight
clubs that have not filed since 1985 (Binghamton, Carlton,
Webster, Champlain Vallay, Drumlins, Fort Herkimer, Oste-
go, Rachester DX, Syracuse University) C'man, keep your
affiliation up 1o date, keep getting club mailglgsl pointments:
[EC) KAZOTS KAZQBQ KI2Y, (OES) WE2S, {00) KA2CHX.

Net Name Mgr Time/Day  Freg/Moda  ONVQSPIOND
NYSEMQ N2AGO 0900 Sn 28935 SSB 078-008-04
NYSR W2MTA 0930 Sno 3530 CW 010-003-03
WONM*> WEZOWG 1100 Dy 04164 EM 40314530
NYS/M* N2EIA 1000 Dy I67T CW 298-201-30
NYPON* KAZUBD 1700 Dy 3913 858 525-299-30
ESS Wawss 1800 Dy 3590 oW 297-052-30
NYSPTEN KAZQ 1800 Dy 3925 558 423.059.-20
LCARES WAZQEP 1800 Dy TS5 FM N32-000-04
OCTENE" WB2HLY 1830 DY 3284 FM HR1-081-30
@ Net N2ZAGK 1830 Dy atal F . i)
STAR" NE3B 1430 Dy 1UTAFM 202-030-20
WON/E* WB2ZOWC 1830 Dy BT FM 4065-154-30
NYS/E* KUZN 1900 Dy 3577 OW 34
BLUELINE WAZSEF 2000 Dy 93/33 FM 154-005-08
TIGARDS W28EF 2000 8n 165776 EM B44-004-04
VHE THIN WE2OWG 2190 TU D4/64 FM 5200105
BRVSN WB2QFU 2100 Dy 6.855 FM I15-002:30
ENYTN WAZPUU 2115 Dy 80/30 FM 257-089-30
OCTENA" WBZHLY 130Dy 25/38 FM 218057-30
WON/L* WB20WO 2130 Dy 04/84 FM 484-128-30
NYg/L* KU2N 2200 By

3677 CW aa
“NTS Net. Oneonta Houndtable Net 28,375 kidz Th 2100,
030-000-05. Felet Day had an added challenge in the Southam
Tier—NWS had 5l ARN activation with combination of
severe weather and tornado watches. Several counties
including  Steuben-Chemung-Tioga-Chenango-Cortland-
Broome Saw callected Field Day Graups dispetse ta man EQC
and SKYWARN patrol watch positions. Fortunately storm front
split in two with anly mild lightning and rainstorms. The “on-
the-rivers” shows in downtown Binghamton weare concluded
just before the storm hit, Interest in Statewide VOAD (Valun-
teer Organizations Assisting in Disasters) was expressed at
conference hosted by American Red Cross in Albany. This
maeting, attended by SEC NN2H and 5M W2MTA, was
strangly supparted by New Yark SEMQ. TraHic (June): NJ3V
477, W2MTA 370, WB20WO 308, WAZF.JJ J03,N2EIA 297,
ND2S 228, KA2UBD 196, NN2H 158, N2ARA 138, WH2QIX
138, W2FR 128, KA2QGO 125, WBZIJH 118, WB2RBA 98,
KZYAI 94, KAZDBD 90, KAZENZ 75, KC2JW 71, WB2QEY
62, WB2ACV 45, KC380) 30, K2QIR 27, AF2K 20, N2EVG 185,
K2BWK 6, KAZTWY &, WA20EP 2, K2VR 1. (May) KC3BQ 37,
WESTERN PENNSYLVANIA: SM, Qtta L, Schuler, K3SMB—
SEC: WASUFN, S5TM: NAEMD, BM: KG3ET, TC: N3EFN.
SSECJ:O "I:O(SV. ACC: AK3J. SGL: KAIOEM, PIO and ASM:

Net QNI QTC Sas  kHz TD

WPACW 244 130 30 3885 7150 PID
WPAPTN 78 333 30 3083 6:00 P/ID
KFN 145 67 22 3883 1:00 PD
PFN 144 174 30 3958 5:00 PID
WPAZMTN 283 57 30  146.28/48 800 P/ID
NWPA2ZMTN 538 44 29 44.53/4 9:00 P/ID

| am sorry to announce 4 Silent Ke{. He was Red Rask,
W3ATS, and was an old, old timer having been licensed long

before Wetld War 2. He was a member of Steel City ARS, His
friands will miss him, and wa extend our condolences ta his
family. Field Day appeared to be a success in the WPA sec-
tion. | received reévorls from the foliowir;-g clubs: Fort Am\strong
Wiretess Assn, Camegie Mellon RC, Fort Venange Mike an
Key RC, Huntington County ARG, Two Rivers ARG, North
Hillls ARC and Tha Triple ARA. If ather cltubs sont messages
they go lot in the routing. If your club wasn't listed, please
dive & call. lwould like to have my reports sent on the regular
tratfic nets until my packet is in operation and | can get nd
of the intarmad in my area, WE have so much junk on the
air that my location is known as Intarmod kill. 1 would like to
congratulate all for a fob well done. Qur traffic nets are Iosing
stations and any suggestions to improve artic;‘&aaxlon woul
be welcomed. Traffic for June: KQ3T 372, N3EMD 160
W3OKN 149, N3FM 112, N3AES 111, WASUNX 28, N3NGO
74, WDBPUH 74, KCIG0 74, KCIET 60, KISMB 60, KC3YE
49, NO3ZM a5, WARDAW 33, KABOEM 33, W3RUL 30,
KAJGXP 27, KD3AC 27, KC3JQ 12, N3COR 7, K3LTV 4. Wa
need more stations on the raffic nets epecailly in the rural
areas. Please consider joining. WE NEED HELP,

CENTRAL DIVISION

ILLINCIS: 5M, David £, Latlan, WDSEBQ. SEC: WOQBH,
STM: KBCNP. QOC: WOTT, BM: KIEUL. SGL: KHDA. PIO:
NIEWA. ACC: WB9SFT. TC: NORF, ASM: AASD

Nat Fraq Times (Local Ifinois)

15N 3905 1800 DAILY

ILN 3690 1850 +2300 DAILY
ITN 3705 1900 DAILY

CTN 147.68/09 2100 DAILY

ILARES - 3905 1630 15T AND 3AD Sun
{EN 3940 0900 SUNDAYS

ILPN 3855 1645 M-F.0830 Sun
NGPN 3915 0700 M-SAT

NGEN 7270 1215 M-8AT
EX WASZRV dropped me a note indicating that ha would like
to hear from any of the Chicago ganq he used to work in tha
late 60s. Kirt is now VK2DOJ and holds KESJ] for trips te the
U3, Contact VK200 at: Kirt Fanning, 15 Carlotta 51., Green-
wich, N.8.W, 2065 Australia. Six years and 72 Section Activi-
ties ¢columns ago... Wall, it hardily seems like it has bean that
tong. | first ran for SCM (later to become SM]) in 1952 after
sorme prodding from Illinois hams who held views similar to
rnine regarding the importance of sarvice to the public through
the structure of the ABRL Field Organization as an integrat
part of Amateur Radic’s ongaing effert ta continua 1o justify
the speclrum # commands. [ had some pretty high ideals at
that time, some have botome reality, some have not. A wise
ham and close friend pointed out to me early in my Field
CQrganization carser that pregress cannot be measured from
a time standpoint tea closa 1o the etort. Looking back, we have
come a long way. Looking forweard, we have a long way to
?o. The progress which has been made is not due to the et-
orts of any one person, but to the team sifort of the taithiul
membars of the lllinois ARRL field arganization, | am looking
torward to going back 1o serving IL ARRL as a station
appeintea aftar a stint as SM without having baen burned cut
oh ham radio ot the ARAL In the process. | am deaply in dabt
of all apgolmeesi the Section Cabinet members, and espe-
cially WOQBH who has been a guiding light and cornerstone
of the Cabirat during my tenure. Quf new SM, AASD, is of
much greater experience and broader background than |,
Dave was one of my Elmers, gotting me intarested in radio
and giving me my Novice test while we were both in collegs.
Dave is a dedicated amateur and deserves your fullast cocper-
ation. As | suspact mast of the readars of this column are
involved In the field organization in same way, writing It is a
bit like sermonizing for the cholr, | would ask each of you to
work toward bringing one individual wha is not active in the
field organization ‘ifta the iold" in the next year, There is
much work o be dane, and we neetl more folks 10 help with
the load. 73 and may God richly bless sach of you and your
families] Traffic: WOHLX 135, WASVLC 131, KEOKS 105,
KICNP 99, WOLWH 86, WOHOT 43, WBITVD 41, KSUEi 40,
NCIT 39, WOKR 37, WDOHQW 34, WDOCIR 30, KASCTWIT
21, KIWMP 12, WOLNQ 11, WIRTD 9, WOVEYM, WASRLIM 8.

INDIANA: SM, Bruce Weodward, WOUMH—SEC: WDOAVQ.
STM: NXJI. ACC: KSZBM, TC: WASJWL. SGL: WAIVQD. BM:
WOOCL. PIO: KASWXT. Net Mangars: ITN KASEIV. QIN KJJ,
1N KDIER, VHF WaPMT. IWN EAC. June Net Reports!

s,

Net Fraq. Time Daily UTC QNI QTC QTR Se:
ITN 391 1330/2130/2300 2545 315 1943 B2
QIN 3656 1430/0000/0300 505 237 1698 B7
ICN 3705 2415 AR 22 379 20
Wi 3910 1310 1748 344 30
IWN VHF Bloamingtan 720 150 30
IWN VHF Kokamo 978 176 30
IWN VHF Ligonler 677 210 30
Hoosler VHF Nets(8 2329 161 2999 Q0

Silent Keys: WB9THF Richmond, K9L.XD Brazil, and K@YQA
Mishawhka. Appalntments: BM Robert C. Bud Wehb WSQCL.
STM Banton Mullins NXSL. TC Frank Dick WASJWL. ATC Bert
Boan KDOMI, OBS Noal Taylor NSCJUT, Tom Bowen KASERG,
Edwin Bills WBITFD, Btave Gerke KAGMRAI, John Wallace
WAGOHX, Margk Logsdon KSML, Dan Milter NaDOP, Blanch
Elpers KAQEIV. PIO and PIA Dick Elliott KASWXT. ITN Net
Manager KAQEIV, EC Hendricks Go. KD9ZM, EC Noble Co.
WIBT. QRS WOBTZ, KDEZN, and KBISU encourage all
Novices to lﬁarticipala in the [ndiana Code Net on 3705 at 2315
UTC. Our thanks to KDSER and NASK. and all others that are
helping with this net. i have started generating Indizna ARRL

fcontinued on page 102)
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GLOBAL
TIME
INDICATOR

& Detailed Hluminated map shows time, time
Zone. sun position and day of the week at a
glance for any place In the world.

* Continuously moving - areas of day and night
change as yout watch.

® Mounts easily on a wall, Size: 344" 24"

$1295 DELIVERED IN U.S.

KENWOOGD

TM-721A DUAL BANDER

2MTR/70cm

45w 35w
EXTENDED RECEIVING
RANGE (2 m)

TM-621A DUAL BANDER

2MTR/220MHz
45w 25w

AUTOMATIC OFFSET
CALLFORLOW,LOWPRICE

Contemporary design,
gquality and a 5§ year warranty
on parts and labor.
& manths on the RF Final transistors.

All amplihers have GeAsFET receive
pra-amps and high SWHA shutdawn protection.

SEOROAURAT AN

MA-40

40" TUBLLAR TOWER

$e0e SALE! $629
MA-5508

55' TLUBULAR TOWER

-s1360 SALE! $999
& Handles 10 sg. ft. at 50 mph

® Pleases neighbors with
tubufar streamlined look

«TX-455 {
595 FREESTANDING
CRANK-UP
#® Handles 18 sq. ft. at 50 mph
- * Noguving required
¥4+ Extra-strength Construction
iR ® Can add raising and metor
drive accessories

Shuwnuath optiona
M &HT rotor hase

[OWERS RATED TO E1A SPECIFICATIONS
OTHER MODELS AT GREAT PRICES
IN STOCK FOR QUICK DELIVERY

PK-232 Multi-mode
Data Controller

* NEW IBM Fax Screen
Display Program Available

* Transmit/Receive on Six Modes

* CW/RTTY/ASCIY/
AMTOR/Packet/FAX

+ iBM and Commodore
terminal programs available

+ Radio Ports for HF and VHF

In Stock for Quick Delivery |

PARAGON 585

« Ten-Tec OSK cw, real FSK and sideband audlo

« Seiectanyfilter in any mode

= TX 180 thraugh 10 meters « All made supariarify
= RX 100 kHz to 30MHz = A premler HF rig

TITAN 425

= Pair 3CXBOOAT » External Power Supply

« Performanca at legal limit

« IM3QSK, 1.6t022 MHz - Assures “LoafAlong”
+ With authorized modification through 29.999 MHz

INSTOCK NOW! FREE SHIPMENT!

Free Shipment

o

DX THAT
STANDS OUT

10, 15, 20
~ Meters

Whether busting pileups,
rag chewing or hunting
rare DX, the A3 stands
out trom the crowd with
the perfect combination
of easy assembily, the
right size, rugged durabil-
ity and great perfarmance.
® Boom Length 14 4t,,
Weight 27 Ibs.
® Wind Surface
Area 4 38 ft.

Mast
not
included

REG.
319.95

SALE
259.95

Plus Shipping

CALL TOLL FREE (800) 854-6046

Madterlard

Tobl free including Hawaii. Phone Hrs: 7:00 am 10 5:30 p.m. Pacilic Time. California, Arizona and Georgia customers call or visit nearest store.

California, Arizona and Georgia residents please add sales tax. Prices, specilications. descriptions subject 15 change without nofice.

FROM THE cRowD [




KENWOOD
TS-711A

Ideal VHF/UUHF base stations for
2m/Them transceiver cperation.

GREAT PRICES.CALL

TS-811A
b

KENWOOD
TS-9408

COMPETITION CLASS
HF TRANSCEIVER

KENWOCD
TH-25AT/45AT/5SAT

First Pocket Sized
Handheld Transceivers

Extended Receive
Capability

GREAT
PRICE!

CALL FORLOW,LOWPRICE

KENWOOD

KENW KENWOOD

TM-221A/321A/421A

2MTR 220MHz T70cm

) GCompact FM
P &P Mobile

- i Transceivers
HF TRANSCEIVER

#1160 m to 10 m Amateur Band

® 100-KMz 10 30 MHz Receiver

® Avallable with optional
built«in Anternna Tuner.

CALL FOR PRICE!

KENWOQOD
TL 922A

FREE SHIPMENT
MOST ITEMS UPS SURFACE

LOW PRICE!

KENWOGD

TH-215A

?MTR

TH-315A

220 MHZ

TH-415A

440 MHz

Wide Recelver Freq.
Range 10 Memories

GREAT PRICE

KENVWCOD &5
Jas  TS-680S

1B0m to 6m

100 KHz to 30 MHz Generat Cov, RX
ALL MODES

2 KW PEP LINEAR AMPLIFIER CALL FOR PBICE

Patr of EMAC 3-5002 Tubes

ANAHEEM CI3A 92801

(?141 761 3033 1213) 860-2040
Between Misneyland &
Knotts Beriy Farm

ATLANTA, GA 30340
6071 Bufcrd Hwy

|4l)4) 2630

Larry, Mgr. WDdAhW

Doraville, 1 mi. north ot 1-285

VAN NUYS, CA 91411
6765 Sepulveda BIvg
1818) 985.2212
Al Mgr. KEYRA
San Diego Fwy.
at Victory Blvd.
STORE HOURS
10 AM-5:30 PM

CLOSED SUNDAYS

BURLINGAME CA 94010 PHOENIX, AZ 85015
999 Howarg Ave 170 W, Camelbark fAd.

1415} 342-575 1602} 242-3515

Genrgna. Mgr. WBBGSV Bab, Mgr K?RDH

5 amles sauth on 101 from SFQ East ol Hwy (7

QAKLAND, CA 24606 SAN DIEGO, CA 92123
2210 Livingsfon St, 5375 Kearny VIila Rd.
4- B9 560-4800
om, Mgr. KMBK
Hwy. 163 & Claremant Mesa Bivd,

CALL TOLL FREE (800) 854-6046

Toll free lncluijmg Hawait. Phone Hrs. 7:00 am to 5:30 p.m. Paeific Time Calitornia, Arizona and Georgia customers calf ar visit nearest store.
Calllurnia ?rlzuna and Georgia residents please add sales tax. Prices. spemhcatluns descripfions subjeci to change without notice.

Bob Ferrero WBRJ
President
Jim Ratterty N6RJ
VP So. Calif Div,

iar.
Anshelm Mgr. 178 Sth Ave /175-16th Ave

) Mpsien Cord

Septamber 1988 99 -



HF SUPERIOR GRADE 1;51 VE\fU,al\irll_hgﬁri\]ED

TRANSCEIVER HF TRANSCEIVER
SALEICALL FORPRICE
GREAT PRICE!

) £ Models 25W
ICOM  Hmodels 100w ~ NOW! RAPID DELIVERIES
IC-275A/275H, 138-174 MHz
ol | C-375A, 220 MHz
IC-475A/475H, 430-450 MHz

LOW PRICE!

o
ICOM 1C-735

100 W, 100 KHz-30 MHz 25 MHz-1300 MHz
Dual VFO Receiver SCANNING RECEIVER

CALL FORLOW,LOWPRICE GREAT PRICE!

ANAHEIM CA 92801 BURLINGAME CA 94010 PHOENIX, AZ 85015
4200, La Faima 999 Howargd Ave. 1702 W. Lamelhack Rd
(P14 TB1S3033. 1213 B60-2040 (415 25757 15U 2423515

Hetween DisReyfand & George, Mgr. WBGDSY Beh, Mgr. K7RDH
¥notts Berry Farm 4miles south on 100 from SFO East ot Hwy, 7

Bob Forrero W6RJ  ATLANTA, GA 20340 OAKLAND,CA 84606  SAN DIEGO, CA 52123
6071 Butord Hwy 2210 Livingston 5t 5376 Kearny Villa Ad
Jim Rafferty NBRJ  :404) 2630710 151 534-8757
VP So. Calif Div. Larey, Mor. WD4AGW Al, Mgr. WABSYH

MaslerSad

100 B5T=

Q
iICOM 1C-900

MULTI-BAND
MMOBILE

YOU CAN OPERATE SIX BANDS
WITH ONE CONTROLLER!
2 MTR 25/45W, 440 MHz 10 MTR, 8 MTR,
220 MHz & 1.2 GHz 10 MEMORIES

ARE YOU READY FOR
1.2 GHz OPERATION?

HAND-HELD

O
ICOM  VHF/UHE
i j

IC-02AT IC-2AT 2MTR
IC-03AT IC-3AT 220 MHz
IC-04AT IC-8AT 240 MHz

O
ICOM
IC-udAT/ u2AT

440 MMz, 2MTR
Mini
Hand-Held
AT Model
w/ TT Pad
GREAT
PRICE!

K
Anaheim Mgr. Daravilie 1 mi north of -7R5 ITN-5th Ave /175-16th Ave Hwy. 163 & Claremant Mesa Blyd

CALL TOLL FREE (800) 854-6046 .

VAN NUYS, CA 91411
£255 Senulveda Blvd
(818) 988-2212
Al Mgr. KBYRA
San Diego Fwy.
at Victery Blvd
STORE HOURS
10 AM-5:30 PM
CLOSED SUNDAYS

Tot) free including Hawail. Phone Hrs: 7-00 am5:36 p.m. Pacific Time. Calitornia, Arizona and Georgia customers calbor visit nearest stare.
California, Arizona and Georgia residents please add sates 1ax. Prices. specificalions. descriptions subject 10-change withou! notice.




FREE SHIPMENT
MOST ITEMS UPS SURFACE

YAESU | g
HANDHELD T vAESU |
FT-209RH FT-757GX/Il et FT-23R
2 MTR : (4 4 . ; 2 METER

FT-109RH
220 MHz

FT-709R
440 MHz

Compact HF Mobile Transceiver

GREAT PRICE! CALL FOR pﬁ[ﬁ . * FOR LOW PRICE

AESU R g < aEsu

FT-736R " FT-212RH/T12RH
VHF/UHF AI ode Transceiver Computer Aided

FM Transcelver

R, . ‘ :;" uz HES
#{_72[;7;}) ; FT.747GX

Computer Aided

Sw, Dual Band ! N HF All Mode Transceiver
2m/440 MHz 1 ‘U’JL@QES&D e :

BATTERY FL 7000

SAVER
£ALL FOR PRICE : =3
100 WATTS, L VFO'
FﬁEE $H1PMENT HF AMPLIFIER Receives 100 KDHLiP;o 30 Mst
MOST ITEMS UPS SURFACE CALL FOR PRICE BUILT-IN CW FILTER

ANAHEIM CA 82801 BURLINGAME, CA 94010 PHOEN!X AZ 85015 VAN NUYS, CA 91411
QW La Palm, 999 Howard Ave. 1702 W. Camelback Ag. 5265 Sepulveda Bivd.
(?14) 761-3{133. (213] 860-2040 (4151 342-5757 (6021 242-3515 1818 9882212
Between Disneyland & e:)rc;e Mgr. WB50SV Baob, Mar K¥ROH AL Mgr, K8YRA
Bob Ferrere WER Knalis Barry Farm 5miles soidh on 101 from SFO East ot Hwy. {7 San Diego Fwy.

Prasident ATLANTA, GA 30340 OAKLAND, CA 94506  SAM DIEGO, CA 92123 “ Vietery Blvd.

6071 Buiorn’ Hw 2210 LivingsTon St 5375 Keatny Villa Rd STORE HCURS
Jim Ratferty N6RS  rson shsovonY 1415) 5345757 15151 560-4300

VP Sp. Calif Div. Larry, Mar w SAGW Al Mar. WABSYK Yom, tgr. KMBK 10 AM-5:30 PM
Aaaheim Mgr. Goravile, 1 mi north ol :285  175-5in Ave. /178 6t Ave Hwy 163 & Claremont Mesa 8ivs CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046@

MesterCard Tolliree |nclud|ng Hawaii, Phane Hrs: 7:00am 1o 5:30 p.m. Pacific Time. California, Arizona and Georgia customers call or visit nearest store
Califgrnia. rnzuna and Geornia residents please add sajes tax. Prices, spacinr.ahuns descriptions subject io change without notice
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8975 W. GOSHEN AVE,
VISALIA, CA 93291

CORPORBRATION

MA SERIES CRANK-UP TUBULAR TOWERS
Will handle 10 sq. ft. antennas at 50 MPH winds.

MOBEL HEIGHT HEIGHT MUMBER WEIGHT  SEC.OD  SUGGESTED
NO. MAX.  MIN. SECTIONS POUNDS Top Bot. HAMPRICE

MA-40 o e 2 242 Fsqo 4% 5 E09.00 sh
MA-550 Y S 3 435 s B $1369.00 oW
MA-550MDP* 55 221 3 620 Fsq. B £2009.00 winptanal
MA-TTU oo ¥ 645 3sq B §2509.00 MARRSEC
MA-TTOMDP* AR i [ 4 830 ¥Fsq. 8" £3969,00 fctorbase
MA-B50MDP* BS  aBY 5 M2 3sq 10 $5349,00 and

1 *MDP morels complete with heavy-duty motar drive with positive pull down, motator,

-

FREE STAHDING CRANK-UP TOWERS
Wilt handla 18 5q. 11, antennas af 50 MPH winds,

MODEL HEIGHT HEIGHT NUMBER WEIGHT  SEC,0D  SUGGESTED
MO, MAX.  MIN. SECTIONS FPOUNDS Jop Hot. HAMPRICE

s

T%-438 38 e 4 ass 12y 15 $1019.00

%455 55° 22 3 870 12l 18 $1535.00

Ti-4r2 7 2 4 1040 12w 21% $2529.00

TX-472MDP* i 28 4 110 2% 2% 5406900 LE
TA-489 ik 234" 5 1590 20 2% $4390.00 "
TH-4B9MDPL i 34 5 1800 2 25%*  §6699.00

STY-472MDP ingiudes heavy-duty motor drive with positve pull down, TX-589MDPL comes with
heavy-duty motor drive with duai level wind and positive pull down. (Both motor drive models
include Emit switch brackes),

FREE STANDING HEAVY-DUTY CRANK-UP TOWERS.
Will handle 30 sq. ff. antennas at 50 MFPH winds.

MODEE HEIGHT HEIGHT NUMBER WEIGHT  SEC.0D  SUGBESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE

i HDX-538 38 218 2 600 L] $1319.00
HDX-555 55 2 3 870 16 2% $2309.00
HDX-572 2 o 4 1420 1% oW $3950.00
HDX-572MDPL" 72" 2 4 1500 157 25% 504900 :
HOX-589MDPL* 69 2 5 2440 15 30 §7919.00 i15
*includes heavy-duty motar dnves with dual level wind and positive pull dewn. [
HOX-572MOPL includes hmit switch brackets eriy, HDX-58IMDPL includes limit switches and
limit switch brackets. =
g
FREE STANDING “LOW PROFILE™ COMPACT CRANK-UP TOWERS. K
Will handie 18 5q. R. antennas at 50 MPH winds. (TMM-433HD handles 24 st. #.)
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.0D SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Top Bot. HAMPRICE
TMM-43355* 53'wiomast 114 4 Hs oW 1E $1089.00 p
TMM-433HD* 33" waomast {174 4 400 120 2 131000
TMM-54155* 41 w/omast 2 i 430 10" B0 §1429.00 )
*Hy-Gain and some Alliance rotors when installed inside tower will restrict retracter height by
approx. 24". Most Kenpro modefs allow full retraction,
o
= Towar ratings to £1A specifications,
h“f““ Standard bases included with all towers (excapt MA-T70, 770-MD# and 850-MDF).
G E Full line of Accessories including:
E +Tower motor drives+5° to24' antenna masts » Goax arms
.‘ thﬁ .+ Thrust bearings - Mast ralsing fixtures « Rotating bases
ch +Limit Switch Packages

FOR ADDITIONAL INFORMATION CONTACT:
Amateur Electronic Supply (Altlocations) - Texas Towers
Ham Radio Outlet {All locations) - LS. Tower (209} 733-2438

Priges are FOB, factory:Visalia, CA. Prices and specifications are subject to change without natice.

[BM PC& owners: Now a Super DX EDGE® for you

» Use with 1BM PC X1 Al and compatibles
« Fahulous graphies for the great X aid
s Long path Gray Lme-Sunrise Sunset on
fine map
o Autamatic Gray Line updating simulates
earttv's rotation in real hime
e Maxirmum Llsable Frequency {MUF) &
Great Circle Bearnings
1 It's fantastic! Daylight and darkness paths
: \iNum:‘z:t«u resl ime on your computer As simple as can be
! 1
2 . B+ Minimum requirements 2 disk drives 384K,
urugE Hercules, CGA, or EGA graphics, DOS 21
aon 199 or later
Price: $34.95, ppd in U S and Canada Add taxn
N.Y.5. Add 55 00 elsewhera air mail (S funds only

Aleasa make check or MO payable o the 0X EQGE and mai to
The DX EDGE, P.O. Box 834, Madison Square Stn., New York, N.Y. 10159
H mtormaton tlver 1s available free of charge A product of Xantek InG © xantek tno 1988
{BM PL BT Al are regisiered trademarks ot International Busihess Machines Gatp

Buflatins via Packet as of May 27th. | read them on Sunday
motning on 3910 attar the Wet Nat and bolore the ITN at app.
1320 UTC, If you naed to know about VE Testing or Hamfest
dates, you may check with me, [f you have Intormation you
wish to have published, please send it to me, i you ars a club
newsletter aditor or bulletins on your lacal two-maeter net
but do naot have access to Packet, let me know and wa will
arrange something. 1f yau are a Packet station and would like
1o become an OBS, let me know. | am sure many clubs are
now gearing up for fall Novice classes. Pleass let me know
the particulars, and we will spread the word. EC raport for
June: WBINCE, NIFMO, MNE, WBOLRR, and NSDTQ.
Q0 raports: NOCIT, KAIFFO, KASDZM, KNIGHT, KASQYK,
KAIPCT, and WASVQO, Traffic handling for the month of June
1988, (YES trafiic information is being submitted by the 5Th.)
Traffic: KDIQOB 1803, WOZRX 685, Wsznxmm 868, WaJLL
535, NJ9S 189, KASLQM 178, KJ9J 150, KASFFO 137,
WOLIMH 132, NO9BS 79, WOUEM 75, WBOPFZ 66, WASQCF
53 NOCJUT 52, WaWW.J 51, WBSIHR 61, KASRANY 48, KDIER
42, KBIHH 38, WoZGG 37, KAGEIY 27, KASOM! 23, WBASYK
13, WDODWEr 12, K9KTR 11, WaPMT 10, K9ET 7, WORTZ
7. WAYOHX 8, NaFMO 6, ABYA 6, WDICIV 5, WIRTH 5,
ﬁ%%g.zK?OUP 4, WOKMY 3, WIFC 2, KSDKB 2, WASINC

WISCONSIN: SM, Richard R. Regent, K9GDF—The Wiscansin
Nats Association will hoid its Annual Picnic on Septermber 10th
at North Wood County Park, The picnic festivities are at noon
and meeting at 1:00 PM with door prizes, refrashmeants, and
awards later. Brln%a friend o&yaur antire family. You don't
have 1o be a traffic handler ar WNA member; everyane is wal-
Gome at the WNA Picnic. Septembar 10th at § AM, Fox Cities
AHC sxams at Rogsevelt Junior High School, Applaton, more
infarmation from KD91A. September 11th, 'm-?‘.:ount&:ﬁc Falt
Fast at Blackhawk Tachnical Institute betweon Belot and
Janesville on Highwagy 51, September 17th at 1 PM, Mitwaukes
Atea exams by Badger Examiners, 383 North Green Bay
Avenue, registration with KB9G. September 24th exams at
Wisconsin Rapids, contact KSUTQ. Get a copy of the new
ARRL Technical Coordinator Manual, a nine~chapter bock writ-
tan and iustrated by yours truly, includes an index of QST
tachnical articles, avaitable fram ARFL for oniy five dollars.
You can get it iraa by volunteering as an Assistant Technical
Coordinator of if you now ars an AT(. New Assistant Tech-
nical Coordinatars are WBIULA, ADIW, and WERSRUK, Let me
know if you wish to valunteer for the ARRAL State Government
Liaison appointmant for Wisconsin. oy ta remt Silent Keys:
traffic handler KDSXE {ex NSDHT), and -in ham
WOKKK, Thanks to K8ZZ, our Public Information Officer, for
his exceliant voiunteer work writing and editing the Badger
State Smoie Signals. 1f you would Tike 2 copy of BSSS, write
to KBZZ, 412-1/2 Ash Street, Barabook, W1 53913, WBEWKO
assigns his science class students to prepare radiogram mes-
segfes for sending to learn about Amateur Radio, with 115 sent
this year. Evaryona in the class gets ARRL Archie Comic
hoaks to study as tiomework. Tratfic: WBIYPY 1886, KCaCJ
746, KAGVIl 522, WOCBE 181, KOGDF 175, WaYCV 161,
NSBDL 105, WASWYS 101, KABRII 96, WIKLN 93, WeDND
91, WACKY 50, AEIGE 83, WACXY T, KOAKG 74, WSEIM 69,
WoLICL 59, KASKLZ 67, WANGP 52, NS9O 52, WQDV 50,
KUBED 31, KOEP 30, NBAM 22, WSUW 20, KASWWT 17,
WDODNQ 10, N98YS 8. (May} KGO 873, WSDND 82,
WROICH 36, WSUW 14, KILGU, N9BYS 3, WOPVD 2.

DAKOTA DIVISION

MINNESOTA: 5M, Gi Fraderickson, KCET—ND question
that ft's a long, hat and dry dry surnmer. And yet, thers have
hewn encugh storm systems around te cause planty of QRN,

, the low Bands Taven't bosn all that great as a rasult.
Of course, the DXars are having a great tima and those who
are into sporadic E. But for traffic, it can be a struggle, Nonthe-
lass, Jung was a good month for Minnesata traffic with a total
reported traflic handled as 2065, Nica going, gang—keep it
upl And, our quatable Mal, NBFOO, of Brainerd says that when
he gsts hot he goes out inte his lake, digs a tew hales in the
waler, piles it up and then gets into it. The only way to
go.. What next Mel? Our Amateur of the Month—wg are
pleased o announce that Sheree Gregg, WDEBZU of
Marshall as the Amateur of the Month for June. Sherles has
clone a super gob as EG for Lyan and Lincoin Counties as well
as the Sioux District. In addition, Sherlee writes and publishes
the WiREM.] Newslatter aach month. Congratulations, Sharae,
and keep up tha good worle. G next time, Gk es 73, Jim
Swisher, KADEPY, §TM.

MN EMERGENGY FREQ 3860 kHz BULLETING 3860

NET TIME INIQTCISes. NET MGH.
MSNA 630 PM £98/88/30 WRICE
MsNiz 10:00 PM PREYI0 KD3H
WSSN 00 PM 2320530 KapSBY
MSPN/N 12:05 PM A4S0 WEBOMWNJ
MSPN/E 530 PM 653/263/30 KCHT
MNWXNT GO0 PM Resumes Sapt. KBCHG!
PAW No rapart WhBAC

Traffic: WBOWNJ 958, KT9I 746, WASTFC 349, KADEPY 310,
NEFOQ 115, WOGRW 95, WERGUF 59, KCHT 52, KARSBY
51, KPQBE 80, KADARP 39, KABPDIM 38, NAIP 28, NOBPE
24, KBHIC 24, KPKYG 14, K0OGI 7, NeHWD 8. Total
Traffic: 2968,
NORTH DAKOTA: 5M, Bill Kurtti, WCRM—From KASQWI in
apoleon, we recalved tha repart that it is so dry that a gopher
found & hlada of grass and # ¢ows were chasing it {tnx Chiff.)
Tine Boy Scout Camparall at Camp Gration want off wall with
WFoV Ianng{ﬁ the amateur siation with the assistance of
KAZSLI and others {more on this in angther section of QST).
Regret to report that WBAYJ is now & Silant ¥ey. Roger has
Been an insgira!ion te all hams m our division, Special thanks
to Marlena, his XYL, for her help so he could centinus to gper-
ate ag long as Dgr.vssible. Congratulations to upgrades Tach
KBRCCW, KBEBHZ aKABNEM. General NeH AR,
Whnen tha telephane lines in the Cooperstown phone line want
out, NEDIR and WARCIBN provided emergency phone patch
communications between doctors in Cooperstown and St
Lukes hospital in Farge.

Trathe:

Nat Freg, Tima SessiQNIICTC Mgr,
Gooss Avar 1,990 kHz HB40 WRCo0
Crata 3885 kHz  $30 DA 41510118 RABFSM
WX Nots To Resume Naxt Falt WBGFE
Starm. Net Whangver Needed WM

tcontinued on page 108)



Discover this durably built, feature packed MB-V-A Antenna
tuner. You'll find operating conveniences that make antenna
tuning a snap and value engineered to do the job over wide
operating ranges. Compare quality, features and the NYE
VIKING TWO YEAR WARRANTY.

Takes the fear out of fuil power antenna tuners,
and the guesswork out of PEP measurement
- with these two MUST SEE PRODUCTS!!

RFM-003

Get correct easy to read measurements of PEP for SSB,
AM, and Pulse along with full time completely automatic
SWR display with this unique Power Monitor System.
Two models to choose fram: The BFM-003 for 3KW

indication and The BFM-005 for SKW.

CHECK THE FEATURES:

» Pl Network. Low Pass P1 Network tuning 1.8-30 MHz. Heavy duty sitver plated
continuausiy variable inductor with 251 varnier dial 7000 volt variahle
capacitor and 10.000v switch selected fixed capacitors en oufput side. Tunes
40-2000 ohrng loads. Good Harmonic suppression!

» Automatic SWR. Hands free metering of SWR No reset or calibration needed.
Separate power meter—300 or 3000 w .5, autematically switched, £asy to
read 25" recessed and back-lighted taut band meters.

« fAntenna Switch. PUSH-BUTTON antenna switching to (41 antennas {2 coax.
stngle wire and twin lead). Coax bypassed on first coax output. We designed
this switch to fake the power. Rated at 10KV and 20 amps.

E o 3 KW Balun. Trifler wound triple core torroid gives baiancad autput to twin
teeder fram 200 to 1000 ohms and unbalanced output down to 20 ohms,

& Maximum Power Transfer. March vour transmitter output impedence to almost
any antenna system for maximum power transfer. Amplifiers only run at their
designed O when groperly matched.

» Model Options. MB-IV-A1 includes all MB-V-A features iess antenna switch and
balun. MB-IV-A2 is identical to MB-IV-A1 with the addition af a triple core
halun

« 1B MHz will not tune on some antennas.

» [3] Modes — Peak Average and Peak and Hold with aunique non-dritt Sample &
» Hold Analog memory circuit,

s {2] Ranges — Automatically switched power scalus to 5 KW,
« Fully Automatic SWR — Full time meter displays ratios directly without drift,

» Builtin ALD — Protect your amplifier tube investment with this tast acting
Inckout,

Remote Couplers — Six feet remotes the interchangeable cahibrated couplers.

» True RMS Eonversion — H.F. ¢ouplers use forward hiased full wave detechon.

Rugged Construction — Heavy gauge aluminum construction. Tnp quatiy glass
epoxy PCB. This meter is built 1o last

Accuracy — Guargnteed to £ 5% F.8.
Warranty — TWO FULL YEARS,

Added Features -~ Switchable reverse power all mode metering — Full status
LED Display — Adjustable ALO is switchable SWR/REFL power — Heavy
duty Nicad batteries charged by the applied RF for the field and a charger
is supplied for fast charging and backlighting of the taut band maters for the
ham shack.

OTHER NYE VIKING PRODUCTS

Phone Patches — Electronic and Memory Keyers — Squeeze Keys — Straight Keys — Code
Practice Sets — SWR Wattmeter for the blind — Low Pass Filters — All Band Antennas and more.. ..
ASK FOR A FREE FULL LINE CATALOG.

TO ORDER, CALL YOUR FAVORITE DEALER
Amateur Electronic Supply Barry Electronics Wm. M. Nye Co. inc.
Ham Radio Outlet C-Comm gﬁlzll 130th V\;\ve. N.E.
Henry Radio Missouri Radio ellevue, WA 88005
Madison Electronics Quement Electronics E}@Viking; TEL: (208) 454-4524
R & L Electronics Ham Station
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% 575 main st.

iarge

HI0 55013 5
YAESU @/| KENWOOD [EZICOM

TS-440S TS-1408

IC-28A/28H IC-38A

FT-7T6TGX HF/VHF/UHF

TH-215A

LARRY NSCHL, RITA WD8POC, TROY N8ASZ, RON KASSRE, ROGER NSEKG,
BARRY KBBASM, MIKE KBSCPB, KENNY KBSBVS, WOODY NSECH, QSO WITH ONE OF US FOR
TONYA N8IUS, DENISE, MARIE, DEBBIE, SUPER DEALS! ! !

WE STOCK ALL MAJOR LINES CGF AMATEUR RADIO EQUIPMENT, ANTENNAS,
hOWER AND RADIO ACCESSUORIES.

](mm» COD'S WELGOME!

maml
STORE HOURS

Monday-Friday CALL OR WRITE FOR OUR FREE CATALOGUE"

10:00 A.M, to 6:00 P.M.

Saturday 10:00 AM. Io WE SERVICE WHAT WE SELL! 513eH68+6399

Peoria Area Amateur Radio Club
NOVEX Speaker Mics presents

Sept. 17-18
. at
High quality audic + Privacy earphone jack .s . - . .
Rotatabie lpa cp "+ "41-Lo vlume swic Exposition Gardens, Peoria, Illinois
ot e SUPER VALUE For Radio Amateurs and Computer Enthusiasts
Yaesw MO 53TV only $1 9'95 See.'.
NOVEX Handsets - Amateur Radio Equipment and Accessories

Home and Professional Computers
Parts and Components

Large Flea Market
Hear...
Wayne Green, publisher"73 Amateur Radio”

‘ - g , Packet Authority Jim Grubbs
PTT handset + backiit DTME » Private listening Tickets $4 Advance/$5 Gate
Wired fo; rr;ut;t r:urfent ICOM' Ke::v:;;d Yausu

ers Special r = H
on specsl e Commercial Buildings Open at 9 a.m.

Aealible. for mang simer radios or sighiy Mgher prices Gates Open at 6 a.m. Sat. and Sun.

Introductory price $79.95 | | FOR MORE INFORMATION AND TICKETS, WRITE (SASE PLEASE):

S o wias| | SUPERFEST '88, P.O. BOX 3461, PEORIA, IL 61604

TOR-938- 2160

EEB Flectronic Equipment Bank OR CALL 309-674-5656

sina Mill 5t NE, ¥ieans, Va 12180
{iust minutes from Pablngine, 053]
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~ The §%-7000 HF-

The HF data communications world is not
forgiving. Everything bad can and does'
happen to your HF-Packet signal. Selective
fading, noise, interference, poor tuning
indicators, and simplistic phone line modem
designs all conspire 1o destroy the traffic
handling capability of HF-Packet. We should
be sending data, NOT repeats!

Two Modes

The 5T-7000 transmits and receives two modes
for HF-Packet: the “standard” 200 Hz shift, and
amore optimum 600 Hz shift. Both shifts are fully
supported by separaie optimized é-pole input
filters, and a 40 dB AGC system. Our 600 Hz shift
mode uses separate 4-pole Mark/Space filters,
active detectors, and a 3-pole post-detectionfilter.
The fransmit tone generator uses our proven
sine-wave synthesizer circuit to assure minimum
phase distortion and spectrum splatter.

Best of all the ST-7000 is completely
manufactured in the United States by a
company you've known and trusted for 20
years. We do radio data communications,
and we do it exiremely weli!

acket Modem From |

The HAL ST-7000 modem is designed
specifically for 300 baud HF-Packet,
Techniques developed for our government
and mﬂitqry ST-8000 (MD-1232/G) HF
modem are now upplied to the special
problems of HF packet radio. All filters and
detectors are optimized for 300 baud
HF-Packet, NOT a "do-everything”
compromise design.

Finaliy! A Tuhing Indicator That Works

The ST-7000 tuning indicator is a truly unigue
display of frequency spectra that makes quick
work of tuning an HF-Packet signal. No more
guessing about your frequency!

Interfaces With All Packet Controliers

The ST-7000 has three different packet controller
{TNC) interfaces: RS.232C, TTL, and TNC audio.
The audio interface connects to any TNC VHF
radio connector and converts the VHF tones to
HAL HF standards. TNC audio is switched to
separate VHF radio connector when the 57-7000

is turned OFF.

ST-7000 is available direct from the factory
for $349.95. An optional 12VDC, 0.5A power
supply is priced at $19.95. Write or call now
for your HAL ST-7000.

1201 W. KENYON ROAD
PO. BOX 365
'URBANA, ILLINOIS 61801
PHONE; (217) 367-7373

" HAL COMMUNICATIONS CORP.
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¥OUR SONSET 15 A% A
HINDMUM TARGET DISTANCE IS 1400G KM, -

END  MIK/TARG

BUNSET

v

SALCULATES THE COIL
G GTVEN THE COYL.E

DUSTANCEE:
ALL DIMENSIONS ARE IN INCHES

ALR WOUND ColL OR TORQIDAL CORE? (A/T) »
CCMEUTE TNOUCTARCE (1) OR GOIL PARAMETERS (€) >

RQD. INDUGTANCE tuR)> 7 3.4
COTL DIAMEYER (N INCHES > 7
20IL LENGTH IN INCHES > 4

3

REQUIRED NUMBER OF TURNS = %

Low Band DXing

by John Devoldere, ONAUN

This inexpensive software will save you plenty of time. DXers will find
these programs useful: grayline, great circle, and sunrise/sunset time
listings. Of particular interest are the types of problems you can solve that
have to do with antennas and transmission lines: mutual impedance,
element driving impedance, voltage or impedance along with feedlines,
feedline transformer, shunt or series input L network iteration and design,
shunt or series impedance network, Pi or T line stretcher, feedline T
junction/parallel impedances, SWR iteration and calculation, stub match-
ing, horizontal antenna wave angle, vertical antenna design program, top
lnaded vertical design program, vertical array pattern calculation, element
taper, coil calculation, RC/RL circuit transformation and obtaining precise
resistanceand capacitance values.

When ordering specify format; these versions are available for $30:
MS-DOS for IBM and IBM compatibles, DOS 3.3 for Apple 2C, ZE, or 2+,
CP/M for Kaypro or Xerox, CB-128 CP/M for the Commodore C-128, The
Maclntosh version is $35. Please add $2.50, {$3.50 for UPS) shipping and
handling.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN STREET

NEWINGTON, CT 0611
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SOUTH DAKOTA: SM, RL. Cory. WDYMB—Asst SM:
NBABE, WABFPR. SEC: KAKFY. 8TM: KDBYL. The Black
Hills Amateur Radio Club Hamtbest is now history. They put
on an excellent convantion, and we had & great time. | received
Fleld Day messages from Clubs at Watertown, Abardean, Red-
tiald, Yankton, Hot Springs and Mabridge. Statewide, we had
good rapresantation on Fiold Day. Hub City ARC at Aberdeen
now has a very good news |etter. Qur congratulations to its
editors Vivian, KESP| and Joan, KAZFIF, On Field Day, & packet
link was attempted between Aberdeen and Mcebridge with a
Digi at Bowdla, but a link did not go between Bowdia and Aber-
deen. Send natice of all packat activity to NBABE at Sloux Falls
50 he can update the state map. It will be available for a sase.
KCeLi is installing a dig_i at Gilad Valley and hopes to link with
Rapid and Bismarck, Total fraffic reported for the month of
June was 1128, Traffic: NBDPF 784, KEERM 205, KABKPY
50, KABAIE 35, WBBOMF 26, WoYMB 15, KB@YL 13.

DELTA DIVISION

ARKANSAS: SM, Dale Tampls, WS5AXU—ASM: K5UR. SEC:
NSBPU. STM: WIOK. ACG: NISD. BGL: W5LCI. TG WSFD,
QOC: NR5Q. BM: W5LL. PIO: KSTML, Apt Coord. WBSFDP.
Packet Coord. WD5B. The Dog Days of Summer are upon
us and activity seems down. Traffic: Don, WIQK 90; Jahe,
KF5YV 234. Arkansas represented 75% of time on DANS by
WEQFL, KF5YV, WASWVF, KASWXU, Arkansas raprasented
100% on GAND by KFSYV, You can see Jabe, KF5YV, Jos,
WHLFU, George WASWVE & KASWXU ara carrying the CW
traffic load. More CW operators are neaded on the traffic nets.
Arl. CW Nat Manager WSMYZ, Mockingbird Net Mgr.
WS50QFU, Ark Razorback Net Mgr, W5SQFU, Attendance on
these nets is walcomed by these dadicated trafiic handless.
LOUISTANA: SM, John *Woendy' Wondergem, KSKR—ASM:
KB5CK, SEC: NBADF, ACC: KSDPG. SGL: KD5SSL. TC:
W5RWF, O0C: KESGI. Packet: NESS. Well done to the Now
{rleans Hamiest in their new location at the Bonnabel High
Scheol in Kenner. They enjayed a surplus of space with both
new dealers and swap tables in ona very larga alr-conditioned
arga. Joel Hamison, Sr. WBSIGF. ARRL Belta Division
Director, and Rick Raderick, K5UR, ARRL DX Advisery Cam-
ittee member were on hand for membership surveys, “eye-
ball OS0s™ as well as conducting forums. There was a
standing roem only full houss at the Louisiana Council ¢
Amataur Radio Clubs meeting considaring tha recommenda-
tions of the recantly-appointed Repeatar réination Caom-
mittee. The policies and procedures recommended by the
commitiee were approved and the present committea
members were continued as = permanant commitice.
Hepeatsr ownars praviously coordinated and acppiicants for
coordination can abtaln a copy of the LGARC Frequency
Coordinating Policies and P ures by a request to C,
P. . Box 182, Rosedalg, LA 70772, From all Indications, there
was a large nimber of Field Day Stations operating through-
ot the state. | received saeveral Field Day messages ad-
dressad to the Section Manager and hope Kgu addad in the
100 banus points. 73 & GL de “Wandy,” K5KR.

MISSISSIPPE: SM, Jim Davis, KKSZ--ASM: WSTRD, SEC:
KA4PKA. SG1: KASWRX, PIO: WNEM, STM: KESW, BM:
WSEPW, TC: KFSDE. OOC: KKEK. ACC: NCsY. VHF/UHF
Coard: NSDWU, Packet Mgr, WASDVY, Pse write your .S,
Sanators and Reps ragarding House Cancurrent Fesolution
217 and Senate Concurrent Hes 127. Tha enactment of thase
resalutions Into law could sure solve a ot of problams that
wa've bean facing. GCSBN: SESS 30, GNI 732, QTC 12,
MSBN: BESS 30, (NI 1907, QTC 58. MTN S8ESS 30, QNI 157,
GTC 78. MAG SEC NET: SESS 30, QNI 350, QTC 9. DRNS
WISt BESS, QTC 721; MIS§ REPRESENTED 100% BY
NEAME, KTSZ, WSHXW, KB5W, NSHGN and WBYCAQ.
Propo f'casts 4; ARAL nr bulleting 16 and CAAL Bullating 2
{Tnx to WSEPW, Miss BM.) Tratlic: NSAMHK: F-109, §-142, D1,
TOTAL 252, KKEZ R-1B, OR-5, S-5. TOTAL 19, WSJDF: OR-5,
59, R4, [, TOTAL 19, KT5Z: 560, R-49, TOTAL 109,
WsDEJ: 09, 84, H-g, D-2, TOTAL 28, KBEW: OR-6, 85-172,
R- 131, D-7, TOTAL 316. Packet radio reall ?‘_r:cwin tast:
WASDVY BBS, QTG 200, NSDWL OTC 26, KF8iZ BBS, QTC
30, WBSSXK BES, QTC 32, WSVZF BBS. QTC 2 Weicome
ta new packeteers, NSDHF and WBSVCI, Have a great
summer in southern two thirds of Mississippi, New packeteers
urgently neaded in North Mississippi (Tnx 1o WASDVV, PKT
Manater, and KB5W, STM Miss.)

TENNESSEE: 8M, Harry Simpsen, WaMI—Eastern Assistant
SM and PIC: WATYU, Central Assistant SM: WAJ4GLS.
Westarn Assistant M and AGC: KACKCY. 5TM: NG4J, SEC:
K4UVH, OOC: K4LSP, SGL: N4PQY. TC: W4HHK. The TN
Phane is on 3980 kHz with early sesstons at &:40 AM Eastern,
Hegutar aassions at 7:45 AM Eastern Monday thru Friday, at
9 AM Eastern an Baturdays, Sundays and Holldg:. Evaning
Sassions are Manday thru Saturday at 7:30 PM Eastern.

Mot Sessions are on 3635 kHz at B PM Eastemn, Monday thru
Friday, Thera ate many othe nats for your convanience, |ust
ask anyone on 3980 or 3635, Field Day seemed 1o be great
all aver the state. Messages were received from the
Germantewn Club, the Springbrook Club and WALZZU,
Smoky Mountain ARC and NG4J, Kingsport ARC and N4OPX,
the Til-County ARG and NA4T. As this is baing writtan, many
TN hams zra leaving for the groat Atlanta Harntest, others are
makin&p!ans {or tha gmwinqr:untswlla atfair at Von Braun
Civic Center (you sea monre TN hams than those from AL},
and others are making their plans for Lebanon, Gray and
Chattanooga, Hearty cangratulations to KR4QFK and Mid-
South ARA for upgrading the Memphis Area Hamfest to the
Convention Centar, with underground parking, etc. It will
prosper in that lecation. | will attend Huntsvilte, W4TY1) and
1 will be at Memphis, Gray and Chatiansoga. WA4GLS will
attend l.abanon, K4CXY will attend Huntsville and Memphis.
If you have a problem, we will help you sclve them at any one
of thase fine Hamtests. New subject: Several years ago,
WA4KGH and others, including this writer, formed Mid-South
Voluntears, Inc., a VEC group. Wa wers ona of the first 1o go
into business, and cpaerated regularly until ARRL was avail-
ably, at which time we changed over o ARRL. 1 have basn
Liafsen for the group since fhat time, and on this our third
anniveraary, | must say a word about these fina people who
give up their Saturdays avery six weaks and who have been
respensible for many hundreds of new hams and upgrades.
WD4LFD Is contact, others who never miss ara K4CXY,
K4HPP, K4PPN. K4WOP, W4OVN and WD4HZQ. Traflic:
WA4FMR 129, W4DDK 81, WaMI 42, KaWOP 35, WaTYV 38,



Send for vour

¥MPWIN BANDEN

AL ARIOBHFT WRYCE
et . | gk

Send riow for vour FREE
Heathkit catalog.
Send to: Heath Company

Dept. 009-694
Benton Harbor, MI 49422

N ——

A substdiary of Zenith Electronics Corporation

r—_———_——

' HW-24-H 50 Watt Twin Band

N E Wo Mobile Transceiver/Repeater

Take the latest in transceiver technology with you on the road.
This innovative VHF/UHF mobile model combines powerful trans-
ceiver operation with an exclusive automatic repeater function for
amazing versatility.

Features:

* Two internal VFOs « 20 available memory channels *
frequency mode switch and tuning knob ¢ cross band full
duplex * unique cross band repeater function » quiet fan
for cool operation, and much more!

See it in our latest Heathkit catalog, along with the HW-24 10 Watt
Twin Band Transceiver and our full Jine of handie talkies, including:
* The HWS-24-HT Deluxe « The HWS-2 2 Meter

» The HWS-4 450 MHz « The HWS-2-X1. Deluxe 2 Meter

* The HWS-4-XL Deluxe 450 MHz r

_Heath Company:

A subsidiary of Zeanth Electronigs Covporation
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New! K2RAG All Band Linear
Resonating Sloper $99.95

Maodel. RAG-LAS
& B b Jong. factory sssanbled fdoy ke nstalt
& N traps, lull power. bowy w54

& Coniinuous waverage 130 MHz
SASMAIK DANT SwIthing

» Lommercal quanty

New! Improved!
K2RAG Balun $29.95

# Broadharc O 5 G bHZ ope baugn eoyers.
Al hands

o Cxclusive ANTENNA FERULING PROTECTOR &
rlirminaes damaged Ci-ds inestions

& 2000 walt ¥+ cofien K2HAG Balun Matched Dipoles
Handbuook of Ham Radio Antennas also avartable E:ﬁn ) B“’"}d '30 years experience”
e ® | L b o
tor %4.96 or F REE it you arder product now. e iy b V Antenna vaterns Inc.
HA-0a0 40 14465 SW Hazelhill DR,

10 day money back Quaianies Dealer Inuures Mvied  HAGRCIZD il @ Tigard, QR 97224 U SA
Please Send Chack nr manew rder s 554 00 toe RAGDITS 15 . 1gard, 2 A
postage and handing ¥ MG akw s agesfitan R0l i fa AIFES4-5350

WE SHIP WOALDWIDE l

For the best buys in town call:

(Barry Electronics Corp.

D WIDE AMATEUR RADIO SINCE 195 213-925-7000
Your one source for all Radio Equipment! Los P;rcu;:‘ \?“r: Bajos an
'a

KITTY SAYS: WE ARENOWOPEN 7 DAYSAWEEK-

Saturday & Sunday 10 to 5 P.M.
Manday -Friday 9 to 6:30 PM Thurs. to 8 PM

i~ Come ta Barry's {or the best buys in lown.

ONV Safety

beltsin stack WC-RTLA TH14_ Fut, HBNH « MicTO /4,

R-F000, 12- /51, IC-3754, 275A4/H, 12108, 4754/
H, 735.1C-400, 1C-228H

May We Helg Yau With the Best inCommercial
and Amaketr Audios? Lew W2BIE, Tan, Kitly
WAIBAP, and Jan KB2RY.

SEE YeuSepl, 19-L MAHC, Weslbury, NY.
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KENWOOD grtennas FT-T67GX, FT-767GXIl, FT-311 AM,
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b agsy | oo tanhmobile HTs
voodan FLQMPHENTRIR | ICRALTRAT  COMUIE HIA 4100 1450

MART PATCH
45000
Ltamal thig davica onfisguoncies balow

iy ! YAERY. FIH Zo0ternt
w12 g | | iAT DNIDEM, REGECY, KN, Tat 4 Em':i'“eﬂdh:gll“ﬂ n aepalak
IadararA ] RAGGD Boden (Eain Boad [HZ00TIONS | (CAZUGE  MAVMEICOM, pS. MOS, 7o b frew

: AYIATION K A20H T
A BRIAMG Vi LMSTRARGAINA CILTRLA

PHOEB0G Setros Hepalr, S TA La B A
TMISEE . MHSSSAT. THETTA TE-Sk Til-is
st | Somnd

Budwig ANT, Praducts

NEL-FEC OV 1] thstl oot K

FLUKE 7T Meltimeter

b ok MmO~

rorenpo b L Raslub

voComMirage/Alines
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AMERITRON AMPLIFIER AUTHORIZED DEALER

ALINGO ALD-24T [

Yaesu FTR-2410, Wilson

Scldaring  Computer Intertgeas 1COM IC-RP 3010 (440 MH2)
Statlon,  Stocked. MEL12708, LCOM IC-RP 3210 (1.2 GHz
T WFHI74, MFJ-1224. AEA ICOM IC-RP 2210 (220 MHz)
A5 Wabls, <68 PH-RT, MFJ-1278, P52

o,
N MicAOLOG-AHT 3, Aur sk, A%
S, Morse Coach

KANTRONICS
UTIL KAM, UTLLXT,
KPC 2400 KPC IV

Complate Butternuf Antenna
Inveniory In Stock!
CIGITAL FREQUENCY COUNTERS

Cptoslactranics modal 1:300H, G-1300MH2
Tronys, Model TR-1000. 0-500 MHz

HEIL.
EQUIPMENT
IN STOCK

EIMAC AMP SUPPLY STOCKED
. S-S0 L.sngrange Wireless
' aTZH. 6JSEE Telaphona far eaport m stock
12BY74 & BENCHEA PADDLES,
- ; 146B B BALLNS LOWPASS FILTERS :
:3 ;; ::z BIRD 1N STOCK pes dice
z attmeters 4 MIRAGE AMPLIFIERS - Eniopmg con <o s
AEA 420 MHz 5 ASTRON POWEH SUFPLIES New TEN-TEC
ANTENNAS In Stogk # - Santon Vire & Cable, int'l Wire Corgair I, FARAGON, Argesy I

MAIL ALL ORCERS T1): BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YQRK CITY. NY 10012 (FOUR BLOCKS NORTH OF CANAL 5T.)

3q LARGEST STOCKING HAM DEALER
Mew York Cily’$ (oupi2re REPAIA LAB ON PREMISES

‘““Aqul $e Habla Espanol”’

BARAY INTERNATIONAL TELEX 17-7070

MERGHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES

Monday-Frdav g AM tasMP M Thurday o AP M

Satucdav & Sunday 10 Lk to 8 P (Free Parklng)
AUTHORIZED DISTS MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS.

IRTLEX-*Spring St. Station™

Subways. GMT.“Prince 5t Statian™

wio Stack  AEA, AARL, Alphe, Amete, m!enr-aspedahsts Astatic, Astean,

B &k, 8 & W, Banchor, Brd, B CDE, CE 5pac.
Connectors, Gushoraft. Dawa, Digimax, Deake, I:irnu HallSound, Hanry,
Husller {Newtromes), Hy-Gain, lcom, KLM. Kantronics, Larsan, MJF, J W
Miller, Mirage, Newtranics, Nve viking. Palomar, RF Products, Radio Amateur
CGalihook, Saxton, Shure, Tmarx. Tempa, Ten-Tac, Takyo Hi Power. Tromx
TUBES, WzAL. Waber, Wilson, Yaasu Ham dnd Commarcial Aadros, Vacon,
Wibroptax, Curls, fri-Ex, Wauom Duplaxers, Repeators, Phelps Dodgs,
Fanon Intarconts, Seannars, Crystats, Aadio Publications.

ommorctel Eqmmem
Stockad WM, MAXON,
Midiand $laadard,
Wison, Yuesd. We stive
anunTespallied. businesu-
o, Civil Dalente. otz
Partablas_mabiles, tases.

Falltime Technkians | WE NOW BYGEK
mm— HAMDEALE NOIAES INVITERS A1 14 YOUR OADER A HE AEWELRISED
COMMERCIAL NADIOS stocked & serviced on premizes.

aus Blﬂad\J::;'::::m 1:"‘!5?""0“ Amateur Hadio Courses Qiven Cn Our Premises, Call s:x.ués
M pring 51, .
l  Path—5th 551 Ave, Station Export Ordars Shipped Immadistely, TELEX 12.78T0 FINAL
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KABKDB 2B, WAPFP 28, KA4LS 22, N4OZB 18, K4CXY 14,
K4SJV 10, WB4GE], WB4ALAL B, WA4HKL 5,

GREAT LAKES DIVISION

KENTUCKY: SM, Jehn Thernas, WM4T—Asst, 5M: KC4WHN,
SEC: WB4NHQ. S’TM KA4MTX. PIO. WA4SWF. (June) Many
amateurs workad long and hard during the train deradment
in Crofton. The following calls participated: NU4D KI4QO
Na0ID WA4LSD WALEGD KA4WEA WARNI WA4TTC Kad
KE4YS WALKPE WA4RDS AA4PL WAIVND K4iQR KM4AC
Wa4VAN WH4ANL WBANHO KA4YBL KA4BOM WA4AMXD
NAEKG AA4BL W4TOY WIEIMK KA4FWI WD4IY] N4RLU
N4RYV WAOYT N4APEN KA4NIF AA4VL and KIK4XE, Thanks
1o all who took part, This is what all those drills ara all abaut!
NANMA is a naw OO, Field Day messages ware recaived from
K4CQ, WACN, KZ4G, WANJA, AALUR, K4VHF, AALEB,
N4NCN, WA4IGS, KE4KE, KD4SS KaHY and KI4B, Tom
Lyking, ‘WDIRWU, is the achng manager for KTN until a
rapicement can be found. We need new b and mara NCS
for all nets, Give it & try and healp Build up the vatious nets.
Two forums have been set for Louisville Hamlest on Saturday
September 10, Cne will be on repeater coordination and
packet. The other will be on emergency coordination and
packat. The farums start at 3:00 PM. SAR {Junai: KI4QH 375,
K4VHF 143, WD4RWLU 96, NAGNL, 79, WAJEERN 58, K4AVY
3, KB4UJA 24, KAAMTX 22, WA4NOG 11, KU4A 10, N4PEK
10, WB4AUN 6, WD4CQF 4, K4HOE 3. PSHR: N4GNL 102,
KIAQH 80, KA4AMTX 71, K4AVX B5.

MICHIGAN: SM, George E. Race, WBEBGY (@ NBFTY}.
ASM: WAITLAL (¢ WA1LRL). STM: WDaKQC (@ NTBR).
SEC: NBAYQ. SGL: NBCNY. TC: WEYZ 00C: WA2AJQ. BM:
KEBJG, Silent Keys, with deep regret WHOBE, WaDT,
WBECK WBBITX, New EC ?ﬁgoinhnems from our SEC.
BDJA-Marquatta rand Traverse, NBCGY-
Ogemaw, At the very fast moment, | am pleased 1o announce
that the Mi ARRL Convention will be held in Saglanaw on Aug
28. Pre-Convention activitios will take place at the Florentine
Inn the avanmg of the 27th. Net mestings, an ARRL Forum
FCC Forurn are schedueld for Sunday, Hats oft to the
s-County group for alt of the convention arrangaments, Your
League Leadership will be there, and we look forward to
saeing all of you, Happy 10th anniversary to the Michigan QRP
Club. Omanized in January 1978, the group has grown to
include members from afl parts of “ther country and Canada.
Thair weekly net mests on 3.535 MHz each Tuasday evening
at §:00 PM EST, cutput power 5 watts or [ess. Non members
are crdially inviled to QNI Thoy publish a very FB guarterly
mag. The Five Watter, full of QRP information and projects.
For more information, write ta the Mambarship Chalrparson,
Michigan GHP Club, 5346 W. Frances Rd, Clio, Michigan
484240, If you have a wguladv scheduled VHF or low-band tet,
it is time to sand in form F5D-85 for listing In the 1939 ARRL
Net Directary, Much of the information in the 1988 issue is
out of date or incorrect in some area. Any tmm? dated grlor
1o 1987 will be purged from the 1959 issue.
Workshops are scheduled. Sept. 10th in the Grayling area,
and Sept, 24th at tha Amarican Red Cross in Lansing. These
are full-day workshops, and will provide tralning and planning
for the 1988 SET on Oct. 15th. For more details, contact your
Coun:é EC. Mt Net Mangers, of chack in to the Sunda) Nr
ARPSC Met at 5:00 PM, 3.932 MHz. Skip, WDSKQC, our 8Tl
has scheduled on-the-alr traHic traiming for Sept. 1Bth and
25th, and Oct. 2nd and 9th, on the AHPSC Net. Take the
opportunity to record these sessicns and use them for training
on your local VHF Nats. Your Saction Laadership has startad
a quarterly jaint mailing to all Laague Appointees in MI. If |
receive your club newslatter, you will alse be on the malling
list, Thesa mailings will keep you up to date on the League
gmqrams being orchestrated by your Ml League Ofiicials.
lease support the following Mi area Nets:

Nat Frag  TimelDay QNI OSP Sas Mgr
UPN* 3921 500 PM Dy HBY 7T M WABDHE
MACS™ 3953 1100 AM M-Ba 310 %4 5 KaocP
MiTN 3953 200 PM Dy R85 210 W 'WDBEIB
QRN 36683 6:00 PM Dy h24 133 o9 WBHR
SEMTN 14533 10015 PM Dy a3 2 NOHSC
GLETN 3932 gooPMDy 15 61 30 KAJELZ
WSSBN 3935 7:00 PM Dy ‘i‘."& .i(.‘l 'ao WﬂND!

VHF Net Totals for May 635

*CIMN Fast-5:30 PM Dy; QMN Late 10 ODPM Dy MACS-1PM
Sun.; UPN-12PM Sun. June traffic as {ollows: KABGPS 383
NaHHH 186, WDBKOC 142, KBGXV 118, NWBM 63, W7LVE
60, WABDHB 56, WBSR 80, WBBSYA 45, WBEBGY 41,
KBZJU 37, N8FPN 37, WEYIQ 36, WBIHX 34, NYBW 32,
KBUPE 32, KABPWM 26, KSOCP 26, WBRNQ 25, KiaQ 23,
NSCNY 18 WBaWJV 14, WalURM 13, WBBEZ 12, KABLAR
11, 10, W8YZ 7, WBCUF'-? WABMVEH-7, NBEXS-7
WD&MJB 4 NIFIZ 1, NBGGC!

QHIO: SM, Jeffroy A. Maass, KBND {@WaCQK-Asst. SM:
David Kersten, NBAUH @KBBCY) Fh‘unﬁsmm 221-6740,

SEC: WDEMPY (@ KBACDH, 8TM; K M: WaZM
(WNBNN Al KJSO (@ KBE&CH. TG KBBMU. Q0C:
WBSZCE, SGL: N8CV/
Net Nl oTe s;m Dmeotali Freq Mgt
BNE) 249 100 30 1MS 1577 WDBC
BN(L) 95 19 W 200 AT KETVG
BNR 178 GG 90 1800 4005 WEEK
BSSN 171 5 A 1800 4873 KDEFW
ONN 183 26 26 1828 3708 WDBKBW
OSN 1810 3577 NSAEH
O$SBN 101 937 50 103016151030 3.0725 KABCGF
OSSN 1M 71 b UG4S MF ST KABQNV
0800 ssn 3677 KABQUY
Ohig Saction ARES Nat 1700 § 3875 WOBMPY

Hamfests in Septembaer: Findlay 9.'11 20/9 ARC 9/18; Cln-
cinnati 9718; Champaign-Logan 9/24; C!avaiand Harmfest 9/25,
Contact Aféiliated Club Coorcinator KJ30 to list your hamfest
onh our schedule, Amateur Radio Examinations: Dayton 9710;
Columbus 9/10; Ravenna 9/10; Maumae 9/10. Portsmouth
9/24; Barberion 9/24; Point Placa 9/28; North Qlmsted 10/8;
Wickliffe 10/8; Maumea 10/8; Lima 10/9; Akson 10/28, Con-
tact me or Assistant Saction "Managar NBAUH {phone num-
ber above) for details on any session listad ebove: we can
provide names and hone numbare far VE session contact
persans, Fleld Day 1988 has come and gone, with 100- degrae
ternperaturss the genara] rule for Ohiol Judging tram the num-
ber ot messages that i received via packet, this is the FD t:am<>
handling rrode of choicel Our Field Day group, aperatin

WALT, was planning to opsarata from the Fira Tower at Iue
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Free Ups Ground
Service on All
Transceivers and
Related Accessories

George KTHBN

%

CeCOMM

6115 15th NW
Seattle, WA 98107
{206} 784-7337

" 1988 ARRL National Convention
in Portlund Oregon Sept. 9-11

TOLL
FREE

freluding Alaska

SPEED ; | AVAILABILITY | SERVICE SATISFACTION
Same Day Ship- | | Large Selection { Complete i Friendly and
ment of ltems in | | and Competi- | Bepair Facifity | Experienced
Stock 3 | tive Pricing ;. Joe NY7X | Sales Statf
Dale W7GAB Frank K7DS § Scott NW7U
o o
STORE HOURS:
Mon.-Fri.
F:00am - 5:30pm
Saturday

MLQ:OOam - 4:30pm

o
ICOM

ICOM IC-781
Top of the Line

! Wi

ey
-
s
-

ICOM IC-761
Deluxe Transceiver

ICOM 1C-735
Partable/Mobile

SPECIAL

Purchase any ICOM
handheld radio and
receive a spare wall
charger FREE.

ICOM IC-900
*  Multi-Band

#  Fiber Optic Remote Cable
*  Mounts Anywhere

IC 228
Compact Mobile Radio

HANDHELDS

IC 32 AT IC 2 GAT
Dual Band 2 Meter and
2 Meter and

Y

KENWOOD

TS 4408/AT

B Wik

MOST POFLULAR TRANSCEIVER

TS 140s/680s

MOBILES

TH 25 AT

* New Pocket
Size
Transceiver

* 10 Memanes
with Auto Scan

® Extended
Receiver Hange
140-163MHz

HANDHELDS

KENWOOD

DUAL BANDERS

TM-721A
2 Meter
440 MHz

TM-621A
2 Meter
220 MHz

AEA PK 232

SIX DIGITAL MODES
INCLUDING WEATHER FAX

AEA
SOFTWARE
® PC-PAKRATT™

® COM-PAKRATT™™
PK-232 TERMINAL PROGRAMS

September 1988
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CNEW!  NEW!  NEW!
-~ Muodel RFC 8-BC
acontrof systetd that handles all the re
- guirements of Jarge multiple inte;
conneried sys LT
Tepeater, All

tmept/ TACTORY: B911-A MURRAY AVE., GILROY, CA 95020/408) 8477373

2M, 30 inf170 out

RFC2:23
2M, 2in/30 out

repeater controfier is |

230 mumm— :
CFC 122, IW in = 3

'(l'cu.lt:" LTHE
) - ;VB. C4 :HD 10W in_ = m[]our
Ri‘( 4. ]“} IU“JJI‘IVH)H(‘JU[

. !1,? R ma ll'l-'D.‘ﬂ ES
ENO, NV 895090702} 827-0133

CA{.I. YOI‘ R. !A? ORI
[NQD[RILS 2000 HUMBOLLTS

Asrcasr

o

The HF5B “Butierily™™
A Compact Two Elemeni{ Beam
for 20-15-12-10 Meters.
Operates as a Dipole on 17 Meters.

Butternut
Verticals

Butternut’s HF
verticals use
highest-Q tumng
creeuits (not lossy
traps!} to putpertorm
all multiband designs
of comparable sizel

Model HFEV
=80, 41, 30, 20 18 and 10 meters
autematc bandswitching.

sAddeon kit for {7 and 12 meters
davaillable now.

26 lall

s{inique design reduces size
but not performance. Mode! HF2V
Mo lossy traps; full
c—"«iomentyradii:es an *Desianed tor the low-band DXer
2le ‘ .
all bands, ) -4&3:‘:?;:; pandswitching ¢n 80 and
*Turns with TV sAdd-on unis for 160 and 30 or 20
Tfolor Meters
ol «32 fget tzll - may be lop ioaded for
Only 19 Ibs... addiionial bandwidth

For mare information see your
dealer or write for a tree brochure

BUTTEANUT ELECTRONIES CO.

405 Esst Market Lockhart, Teans J6644

. GIVE YOUR EARS A BREAK ON HF! Auto-Kail" HF Alert

* Encoder/ Dacoder—use with SSB/CW/IFM/AM, Novice to Extra
» Encoder sends 2 strings of “dits” at precise speed
+ Decoder mates speaker until signaled « Built-in speaker
* Alarm enable output = Mobile mounting bracket = 13.8 VDG
= Easy hook up » Great for mobile to base, trattic nets, etc,
. 5 i
Send or call for complete inja Introductory Price:

MoTron Electronics = @B 2 $129.95

Dyders 1-800-338-9058  [nfo (503) 887-2118 T1.X 984794 64.00 Shipping/Handling US.A)

fock State Park, South of Zanesville, as has bean our kabit
for many (mere than 15) years, When we artived at the site,
with letters from ofticiats ranging from the State Departmant
of Natural Resources office to the local park and forast
managers, we found ancther Amateur group already set up,
armed with similar letters! Tha Zanesville ARC, out for its first
FID in many years, thaugh it would be a gaod site, 00! Dur
ﬁmup maved an to another spot in the Forest, not as nice but
tting into the image of FO¥ as an axarcise in the unsxpeactadi
t had the hanor of attending a meeting of the Newark ARC
and prasenting 2 plaque to Otto Geyar, WBEA, Izn;?
his 50 years of continuaus membership In the ARAL!
ly, Otto’s membership is continuous back to 1934, the lon-
?ast continuous span in mamory at ARAL Headquaners. First
censeod in 1924 as BCBI, Otlo was alse WBLEA and WBMMY
aleng the way. Otto had some tales to tell of the early days
of pur habby, and | was glad to be able 1o racognize his com-
mittment to QUR League! Is %l_our club ignering one offour
greatast resources: the *‘OId Timers* who hava yeams of his-
tory and personal experienca o share? It seems like our
mostings focus a ?reat deal on new technology, and ignore
some of the valuable lassons to be gained by reviewing whera
we've baen! Invite same OT's to your mestings {offer trans-
portation, too: many tolks don't like to drive after dark!) and
take advantage of our rich past! Saction Emargency Coordi-
nator (SEC} Larry Solak, WDBMPYV, reports the following re-
cent ap) mmmenta Gecrge Henz!er WBSHHZ, is the new
Enstnet r%sncy Coordinator (DEC) for District 1, which in-
chides NW Ohio. George has done a great job as Ernergen
cy Coardinator for Lucas County for sevaral years, and Tex
Cridar, NSFPH, has been namad to sucteed him inthat posi-
tion. Bob Cashdollar NUSR, [s tha new EC for Licking County,
Howard Guenther, KASVVE, is the new EC for Ottaws County,
and Charles Ake, WDBPRH, is the new EL for Butler County,
Gongratulations alll The stations listed balow have practiced
their traffic handling skills in preparation for disastar du;[;:gg
June 1988: KD8KU 424, N8B , KATV(G 201, WEPMJ
WHSKP 239, F 213, KeJDi 197, KDBHB 172, WDBKEN
166, NBAUH 184, KF8 153, WABSEIL 144, WaZOL 139,
WaQZK 131, NBIIP 118, NSFWA 113, WESJGW 110, NFBY
104, KBALV 102, NGGEG 96, KABGJV 52, WECXM 83,
KaCMBA 82, WAEK 80, KCBYV 78, KESCV ¥4, NECE] 72,
WABHED 65, KBDHD 88, KalOW €8, KA8YIT 67, NSEFB &,
WDBIKC 56, WBJLW 52 NOAUG 47, WDBGXT 45, NBGOB
42, WBBKWG 42, KABSOM 41, WABEYC 38, NBGPU 36,
WDBJAW 30, KABBNQ an, WBBHHZ 28, KDAXL 23,
WB3KWD 27, KABRIX 25, WBADPZ 22, WDBHIO 21, KABTNT
21, NBFPH 20, NWBE 20, WBBVNV 20, KBBEIW 18, WDBDKQ
18, KBBABO 18, KC8JV 15, NSHRW 14, KBBEDL 12, NBCW
12, KBDXZ 12, NBHSE 12, NaaJU 12, WaXT 11,NaHJB 11,
KABOQF 10, WBFPA 10, KBES 10, KASSON 10, KEADG 10,
K8CKY 9, WESWTR B, NSCJS B, NBGZX 8 WEZM T
WOBGXT 7, KABVYT 7, KBEDIL 6, NF&R 6, NCSQ 5, NGRG
4, KBEF &, K8VOY 4, WBBJYE 3 W8GEDQ 3, WABHL 3,
KBBYRA 3, KBSDYW 3, KABUVU 2, NeGIO 2, WDBPWG 2,
N8HEBF 1, WDBCSP 1. ghgaﬂ;g WEFMJ 287, KABUYM
NACDN 18, KDEIC 16, K Q 18, KABENQ B8, WDBD’
8, WLDU 6, KASTNT 5, WBBAWM 2,

HUDSON DIVISION

EASTERN NEW YORK: §M, Paul 8. Vydareny, WB2VIIK—
ASM & STM: K2ZM. S C WAZZYM. BM: WB2IXR, PIO:

KB2TM. TC & ODIR C2ZO. ATC: WAZVGM. SGL:
KB2HQ. ACC: KV2A NWSLTR ED: WB2NHC,

Net Tima/Day Freq, Net Manager
ESS £2002 359 W2WsS
NYS/E/L 2300/0200Z 3677 KU2N

NYSIM 14002 3677 N2ELA

NYPON  2100Z 3.913 KAZUBD

GDN 2230Z 146,34/54 WB2ZCM

ggN 2330Z 144,535M135  N2FTR

N 01307 147 BB/0S K21
NET REPORTS FOR JUNEQNI/QSP)y: AESN 83/1 CON
558/47 ESS 207/52 HVN 25: NYPON 525/299 NYS/M
2591201 SDN 214/94. CLUB NEWS: Albany ARA, Rip Van
Winkle ARS and Mt. Beacon ARC worked together on com-
runizations for the Muftiple Sclerosis Bike-a-thon betwaen
Alban and PouE keeﬁl; June 11th and 12th. WARYBM,
3, WB2FM WAZOAD, K,
N2HH AAZY, K2DPL, N2HDL and NZFAZ all pameipatad
PEAHL held elections in June: Pres-KG2TF, V.P.-N2EGS,
Secy-N2EPT, Treas- KD2JQ, DIrs-KZLBG. KAzacn,
WB2HOL, WB2EAG. Based on the report sent o STM K2ZM,
the 1988 Empire State Regatia in the Cepitol District Area was
held with 1200 entries, 535 boats and 79 races and over 42
amateurs assisting with communications. Packet radio
assisted. Evaryona had nothing but praise for the amateur
communications. WA20HF, Hudson Division Diractor, gave
a presentation o WECA cn curment hat topics in amateur radio.
Enjoy the rest of the summer. Hopa to sem ou at club
mestings in the fall. JUNE PSHR: WA2JBO WB2VUK K2ZVi
NZHIF WB1BTJ WAZGYY KB2EPLU. JUNE TFC; N2HIF 181,
K2LYE 151, WB2VUK 128, K2ZV1 85, N2FTR 72, WA2J80
&6, KZZM 53, KBZEPU 27, WAZGYY 2}‘ WE1BT) 16 W2GI0
11, WaPKY 11, KAZNGJ 3

NEW YORK CITY-LONG ISLAND SMISEC: Walter M.
Wenzel, KAZRGI—ASM: NZGQH ASM VE: WENL. ASG:

KASWL)., STM: K2MT, 0OGC: NB2T. TC; WARYNH, BM:
W2JUP, PIO: KARLCC. Tha tollcwmg are trattic nets in and
around the secticn that handle NLI mpssages with the June
report figures:

Nat Fray Nme Oay My
BAVHF  148.350/R 2000 Bly  KRYQK
NCVHF 148,745/ 1830 MF  KBZBKE

So9 QNI QTG QSP
3 e oW W
230 65 84

550

0

30
BOVHF  M48I70R 2000 SF  KAUMA % 22 41 03
NYPON 383 1700 Dy KAZUBD Q0 525 Q57 an
NYS/M BBIT 1000 DRy N2EIA oL NA
NYSIE 67T 1900 Diy  KUZ2N oL NA
NYSIL 877 2300 DLY KuRN W oL, N
NLT ©6.450 2100 Wad KBZBKE 4§ &1 3 3
ES8” 3530 1800 DLY W2WSs 30 29r — 62
PNS 1450¢  24HR DLY AR20-4 NiA

PNS(ALT) 14503  24hr  Dly WB2BO-4 NA
‘Independent Net, recognized by NTS, all times are local,
acket Node Station) via WB2QBP-2 Nat-Rom
Node NRN] 1t fcr any reason Al2Q-4 Js down, WB2IBO-4 on
is the official PNS alternate. Accoss WB2IBO-4 via
KELE:X 7 {NRN) or KA2ZRGI-1 Dlgll) Check Into the NYC-L1
Ten Meter Net {NLT) for additional traftic handling training.
Novices please take nrate that this net is designed for your
participation. EXAM SESSIONS: LIMARC-second Saturday



WITH CUSHCRAFT ANTENNAS

Just recently got the beam in the air and it works
great! . .. {F.H. Huyetta W7ALZ)

Works absolutely great! . . . (Bob N1EKP)
Thanks for a famtastic antenna . . . (Jeff KASTKC)
The antenna want together quickly without miss-

ing or left over parts. Nice job of packing! . ..
{Ray KE7RQ)

A fine antenna! . . . (Joe KASMMJ}
The beam performed very well under rugged
conditions. Over 13,000 contacts were made

and 142 countries . . . (Navassa Expedition
6YSNR)

THESE HAMS ENJOY THEIR HOBBY

.

10, 15, 20,* 40 meters

Whether busting pileups, rag chewing
or hunting rare DX, the AJ stands out
from the crowd with the perfect com-
bination of easy assembly, the right
size, rugged durability and great per-
formancs.

*40 METERS WITH THE AT43 ADD ON KIT,
STAINLESS STEEL HARDWARE KIT AVAILABLE

OUTSTANDING A3 FEATURES

* Typical SWR 1.2:1

* Average Band width 500 KHz

* Power Rating 2,000 Watt PEP

* Boom Length 14ft, Weight 27 Ibs
¢ Longest Element 27ft

» Wind Surface Area 4.36t

» Turning Radius 15.5ft

S With the Cushcrait A3 you too will

stand out from the erowd.

Mg




Satellite
Anthology

The second quarier-ceniury ot
OSCAR satellites has begun! We've
collected the best of the “Amateur
Satellite News” column and articles
out of 31 issues of QST o better doc-
ument this new era. This handy vol-
ume can be used alona or as a sup-
plement o the previously published
Sateflite Experimenter's Handbook,
Available separately below.

You'll find the latest information on
DSCARs B through 13 as well as the
RS satellites. Operation on Phase 3
satellites (OSCAR 10 and OSCAR 13)
is covered in detail. A heretofore un-
published article gives a profile of the
LoSat-OSCAR 11 Satellita. The popu-
lar tour-part series. "Adventures In
Satellite DXing," and “Working OSCAR
- the basics,” are included. Timely
information appears on the use of dig-
ital modes, tracking, antennas,
RUDAK, microcomputer processing
ot telemetry and where to find addi-
tional OSCAR information, The ARRL
Satellite Anthology belongs in every
OSCAR enthusiast's library. The retail
price is $5.00,

Satellite Experimenter’s
Handhook

This 208-page =lassic book on
amateur satellites was written by Dr.
Marvin Davido#f, K2UBC and pub-
lished by ARRL in 1984, Under one
cover ts what the Amateur Radio Op-
erator needs to know in order to
communicate through the OSCAR
satellites. Thousands aof ham radio
operators, scientists, educators, and
satellite enthusiasts have used these
“birds” for pleasure, education and
experimentation. $10.00.

AMSAT Space Symposium

This conierence was held in con-
junction with the 1887 Amsat Annual
Meeting in Southfield, MI. Nov. -8,
1987. 11 papers are presented with
topics an: trends in spacecraft tech-
nology. and space science education.
FO-12 mailbox, GRP EME, Phase (lI-
C and Phase IV davelopments in orbi-
1al determination and atiitude control.
Qver 100 pages $12.

include %250 ($3.50 for UPS) for
shipping and handling.

ot each month at NY Inst, of Technology, Old Westbury - con-
tact Joe, W2NL, B16.541-2450; SUFFOLK COUNTY VE
TEAM-second Saturday of each month at Suffolk County Corn-
munity Gollege, Selden-contact George, WARVNV,
516-761-0804; GRUMMAN ARC-WILL BE RESTARTING
NEXT MONTH at Ealsljg e High School, Bethpage-contact
Howard, W2QUV, 516-354-6861; GREAT SOUTH BAY ARC-
normailly fourth Sunday ot each month (date shifted for
hofidays) at the Babylon Fown Hall Annex-contact Walt
KA2RGI, 518-957-5726. If your group holds regularly sched-
uled ticense exam sessions andior classes, (@1 me kaow at
lgast three months in advancs so theg cin be added to the
column betara the printing daadline. REMINDER TIME: If you
can assist with emergency communications tor the Lang Island
Jawish Arts Festival on Labor weekend {Sunday and Monday)
please contact me AS.AP. so we can get you the proper
information and clearance. Also do not forget to volunteer tor
the New York City Marathon which will be held on Navember
B. There are $till positions that have to be covared {or the svent
and one of them might ba just right for you. Congrats to the
new officers of Sufiolk Coum&% C and they are: Pres. Jim,
KAZLCC: VPres. Brad, N2HLZ, Treas Lou, KAZYKT, Gorr
Sacy. Jas, WD2X. and Rec. Secy.-Bryson, WE2BFE. Waming:
with the summar wa have just had, b9 preparad for the
unexpected this fall. Make sure that you are ready to assist
in the event of an emergency. Early signs show wa coukd ba
in line for seme big storms this falt. Don't forget that the
Stmulated Emergericy Tast is next Month (Oct. 18-18).
Lat's ses mare participation this year than last. For mara
information on how yaircan became part of ARES or the NT5S
please contact me. It's that time again petitions for New York
Citw/ Long Island Sechon Manager and Hudsen Divison
Director and Vice Dnrector are cue this month with ballots to
he mailed out na later than October 1. At the ime of the writing
of this column, 1 4o know that all incumbents are running for
office again. | don't know who elss is funning. | will have mere
0 next months column. Sept. 18 is the LIMARC Outdaar
Hamfest in Greenvale, Trafic: N2AKZ 165, K2YQK 142,
KB2BKE 141, KE2GX 74, N2HLZ 50, W2GKZ 42, NB2D 39,
K2TWZ 39, N2GNQ 22, KA2IMA 14, WARUKM 10, KA2UIU
10, N2ETO &, K2MT 2.
NORTHERN NEW JERSEY: SM, Roben B. Anderson,
K28, G- ABMs: N2EXX (SEI‘li NZWM éNW). WEB2NQV [SW),
N2XJ (Cen and VE), SEC; N2BMN. STM: KA2F. OOFAACT
KAZB2S, ACC: KY28. SGL: W2KB. TC: K2BLA. BM:
WARLPK and PIO; NW?2L. H Crawfard, NV2V replaces NZWM
tnow ASM) 2s BEC Sussex County sffective 7/88. Appaint-
ment endarsemants for the next two-year term starting 9/63
are; KAZFXS EC Dumont and WD5JFM EC Hillsdale. OESs:
K2IDH, KAZFXS, K52, and WDSJPM. More NNJ PIA appoin-
tees are neaded. PIO Rich M yn, NW2L, has astablished
an ideal goal of ane PIA from each club. This will take some
time 1o achieve, Our interim goa! for 1988 which is considered
& minimum i§ at [oast ong B1A for each county, For further
into and 1o apply for appointment, please contact NW2L at
80- 1585. Orean-Monmouth ARC has been cfficially renewesd
a5 a Special Service Club. Congratulations to the following
who wera newly licensed or upgraded during June sessions
conducted by: Bargen ARA (26/16}, Ma&or Armstrong Memarial
ARC (10/6), NNJ VE Board (21/5), Ocean/Manmouth ARG
{878y, '=nd Raritan Bay ARG (8/4). Novice (1) H Fraik.
Techpician {14} KB2FAX, KE2 G, KB2FYR, KBRDTI,
KB2EMZ, KBICEW, KB2FUP, KB2FUY, KA2UPD, J
Bennigar, H Bookbinder, G _Steinmetz, KB2FUJ and A
McKenzie. General (BZ{: KBRAGY. N2HKVM, N2IBJ, KB2FDW,
WA20J0, KAZRLN, KB2FKB, and N2HYU. Advanced éB]:
N2I8T, W2IDD, NRCOD, N2GMA, WB2ZKML, KBZFBK,
KB2ZFLD, and KB2FQE, Exira (8): N2CGEC, KB2ECW, N2IFQ,
WAZRYC, N2GPK, WAZHHM, N2(EL, and KD2ON. Total
applicants (71). Tatal New or Up-Grade (35} 54.9% As of thelr
B/24 session BARA has passed the milesione of quer 1000
VE applicants. MAARC has now swung over fo ARRLUVEC
making the NNJ section 100% ARRUVEC. Field Day mes-
sages wera recaivad from KSANP Beficore Ploneers ARA,
Bergen ARA, NR2R Ghmille Repeater Assoc., WavY
Edison Municipal Park ABES, D Englewocd ARA, W2GSA
Garden State ARA, W2CVW Individual, K2YNT Metuchen
ARC, W2OYH Moarris County OEM! Morris RC) RAVEN, N2GT
Neptune ARC, NAZR New FProvidence ARG, KG20
Ocean/Monmouth ARG, KO2ZK Piscataway ARC, KX20 Sus-
sex County ARC, NN2T Ramapo Mountain ARG, Tratfic and
Statistics for May 1988:

Nat Mar Freq fima Sess SESMSP/QN
NIM WBRTIF 3585 4000 DY

MJPN Wacc 3980 10 DY Data
MNJN/E NZ2R 3695 1900 DYIP

NJINL WAZEP] 3695 200 DYIP

NJSN KAZINE G735 1830 Dy not
QBETTN KAZF 14732 2000 DY

NJTTTN WAZEP|  pZ3.88 2100 DY available
NJYNIE WE2FTX 146895 1930 DY/P

MJVNIL NZFGE 146 49 2230 DYP

NNJPL W2ONL 14501 wa WAZSNA-1

24 hr
Packet NTS activity for June, 1988: Total 91. WA25NA-1 auta
forward [47) plus kaison (44) by NZ2T (15), W2QNL (23),
WR2FTX (8).

MIDWEST DIVISION

IOWA: SM, Wade Walstrom, WPEJ—ASM, WBBAVW. BEC:
KDEBG. STM; KCBXL. AGC: NUpP., OQG: WARQMU. BM:
KR, T KBDAS. PIO: WEPM, Conditions for Field Day wore
hat, both for temperatures and band ¢onditions. There was
plenty of activity rom lowa, judging from the rumber of mes-
sages received by your 8M and SEC. Reports were receivad
by your SM trom the Nodaway Nighthawks, the Hamilton
County ARG, the Centra lowa ARC, the Cedar Valley ARG,
the Eastern lowa fIAPars, Ft. Madison ARC, Mt, Pleagant
ARC, the tndependent ARG, the Turkey Istand OX Glub, the
Janes County ARC, Humboldt ARK, WaJV, NYRO, and KACY.
The lowa-lllincis ARC assisted in the Snake Alley Bike Race
by ﬁroviding communications as did the Cedar Vajlag ARC
at the BK Bun, the July &th Bike Race and fireworks display
i Cadar Rapids, KBDBKP recanbtlg uggraded to Technician,
Recont new calls include KBBCXB, KBOCTV, KBRCKC,
KBBGJS, KBRCX, and KBRGLA. Congratulations to WEBM
and NUAP who tumed in a super scaré in this year's phone
County Hunters Cortest. Yom and Steve ted mebile from
many countiag in sastern lowe. Regretfully, KRGM became
a Silent Key. Thanks to all who participated in the Amarican-
Soviet Prace Walk as it passed through lowa. The request
for assistance came very late, but vour afforts ware timely.

- ST, oRRn. ATRTETR PNRTAN.  AGTEW. WOh AT UR TR AT

Traffic: WeSS 233, KOIPT 116, KAPADF 111, KOGP 86, WIYLS
{n}m\mghgcx 25, WBROKA, 18, KADVEA 13, WBSAVW 13,

KANSAS: SM, Robert M, Summers, KBBXF—SEC: NOBLD.
STM: WEOYH. Net Manager KSBN/KPN, WOFRGC. Net Mgr
QKS, WBAZYN. Ks RTTY Mgr, open. Ristrict Emaraancy Coor-
dinators are WROAG, WEHQYJT, WEEB, WOFRC, NKOV,
WARCVR, WBBMDF, State Govt Liaisan, NOBLD; Taech Coard.
open: Bullstin Mgr KBIDD, ACC, KBBXF, P10, WBEWSG.
Manager of QKS-55 is WeMYM, WX Nat Manager, WBEYWZ
| believe all 250 plus, people attending the CRARC hamiest
at Salina did enjoy the event, Considerabla attention was given
o promotion of a KANSAS NEWSLETTER in the very near
future. Most every Amateur we talked with was in tavor of and
willing 1o suppert same. More Info in the very near futlre,
Some one asked why so much attention was givan to PLIBLIC
SERVIGE activitios (tratflc and ARES) in the Section column.
Weil, no one reports much of anything else. If you have any-
thing for the eolumn, let me hegr from you. Net activily for
May: KSBN QNI 1470 QG 182, KPN QNI 476 QTC 6. KMWN
QNI B21. QTC £54. KWN 968 QTC 632, CSTN 1951 QTC 62.
QKS QNI 219 QTC 64. QKS-SS QNI 39 QTC 9. WOMYM
extends an open invitation ta all, gspecially the new hams 1o
join ihe Kansas Siow Bpeed net M-W-F 2t 7:20 PM lecal time.
3735 kHz. Bring 2 now Navice and join the net a time or two
a month. Traflic; WOFIR 243, NZ 186, WEFRC 146, KBBXF
114, WROYH 99, WBBZNY 75, WBFDJ 68, WOQMT 57, NBOZ
53 KAIRCH 51, NOBDG 19, WOMYM 19, WADYXK 14,
WHCHJ 7, WERBQ 3, N8DJT 3, KABE 2.

MISSOURI: 5M, Boen Smith, KOPCK—Carl Hohenberger,
WHRBZP, has been appointed OO Cocrdinator far the Missoun
Section. Carl lives in the 5t, Louis arga and would like to hear
from anyone intarested in an OO Station appaintment. Thanks
I WEDERHK jor his work 28 O Coordinalor the past five years.
The Indian Foothills ARC of Marshall assisted ofiicials at the
Arrshow 88 with over 8000 in attendance. Glub members helj
in%wﬁre: KRBVE, WBASZ), WOKNFE, NCRL, NOEZS, NOIDX,
WBBSZH, WARZIY, WBABW, KAZCZH, NOIWU, KBABWE,
WEVZK, NOIGH, NEINH, KBOYG, WBBMG) and WAR. The
Kimberlng City ARC operated a message booth at the
Aqualest 8. Nearly 200 massagas were sent from the booth
far those attending the Aquatest. The St. Charles ARG provid-
ad communications for the 8t Louis iriathalon. KBDBCM,
NOIAB, KARKU, NY8M, NFEQ and KEBGQ.J were the cperators
for the event. Five membars of the Haart of America ARC
provided commurnicalions for the Human Race, & five-mile run
and walk combined. The everd is a fund-raising preject spon-
sored by 13 human- service agenices In the Kansas City area.
NOHB organized the  ham grticipation.
New Field Appointmants for the month, NOHFD Pl and ATC, |
The Heart ot America ARG assistad with sataty coordination
far the Hentage Park Triathion with morg than 400 contestants.
KaUAA was in charge of the amateur oparation.

Nat Sar ONI QTG Day Time PM Frag Mac
MUSES 3 588 BT D B0 3863 KAOHB
MON w57 168 D TRIAS 3.585  AlBC
MEGW 3 538 67 D Sa0 1462  WDDELL
RAARMN a g2 5 D L (] 145 7§  KBOANP
LOZBC E 353 0 MGA BAM 145,73 NOHVO
HEN 22 332 22 WWFA 1205 3480 KBDSOQ
SLAN 4 233 2 M 8:00 14891 HEWEX
CMEN 5 W 4 W g 148,76 HERCK
PHD 4 117 9 M 200 143,44  WASKUH
HARG e e - - KAQSXY
LOZFM 4 W 0 F 9:00 146,13 NEHVO
SWMEW O R T KOG
KCARES A B 0 — aLIAA
ZAEN - T K] 147.24 NOPE
JCZCN 4 5 9 W 8 S4T 00 WBRDZX
MXARES 5 41 ¢ TH 38 147,255 KASTGL
ARL & 2 0w A 145,46  WHANLL
MMI0M 4 3B 4 50 - o524 NBeB
SMOZYL ¢ 18 0 MO 800 147.235 NOHVO
SEDARES 4 3 4 — - 147,020 WBENW

TRICUNTY 5 48 0 TH &0 - NZBS
Traftic: NDEN 214, ARO 186, WEBMA. 174, WABHTN 131,
WABYJX 131, KRORB 70, WROUD 48, KBPCK 38, K9OCU 38, .
KDEAJS 12, WABKUH 5.

NEBRASKA: M, vern Wirka, WBOGQM—As of July 9, 1988,
the state of Nebraska began collecting a highar fea tor call-
sign license pfates, The wdditional fes for callsign license
plates is now ten dollars, included in Legislative Hill 1038 which
was passed b\hths unicameral and signed Into law by the
Governor on March 23, 1088, L. B. 1038 changed two
provisians of the statutes for Amateur Hadio call-sign license
plates. First, seli- propelled mobile home was added to the
list of motor vehicles ligible to have Amateur Radie Callsign
plates. Second, the wards ''one dollar” wara deleted and the
words “ten dollars” were added In reforence to the required
additional fee. Plans are baing made to try ta intreducs & bill
in the next session of the unicameral, to change the addition-
al fea requirament. Commants regarding tha fes incraase zre
bast directad to your local state senater. 1388 marks the 33cd
anniversary of the Western Mebraska Net and Emil Van
Bargen, WONIK, of Alllance, Nebraska, has baen the Not
Manager for all 33 yoars. Saveral Amateur Radio operalars
fram the sastern part of Nebraska participated in aJuna drill
lo test emargency rasponse procedures to a nuclear Opuwer
plant incident. This drill was in canjunction with the Omaha
Public Power District, operators of the nuclaar plant at Fi.
Calhoun, the Stale of Nebraska and various local govemn-
mental agencies, Packet radio was used extansively during
thesa drills. Amataur Radio operators will also participate this
fall in the same type of drill at the Cooper Nuclear Piant near
Brownwile, which is operated by the Nebraska Power District,

NEW ENGLAND DIVISION

CONNECTICUT: &M, Dick Pachis, KBTH—STM: K1EIC, SEC:
N1DCS. OOC: MNA1l. ACC: NK1J. PIO: WAICMF. TG:
W1HAD. SGL: K1AH.

Net NM Tima Freq(MHZ) Sess QNI QVC
N WBAGXZ 7 & 30 PM Dy indo 44 283 159

PN NK1J & PM M-SAT a965 30 323 48

000 AM Su

NVTN NM1K 20 PM Dy 148,880 5 534 184

WESCONN  N1EDD &4 PM Diy i4r180 o) e 12

RASON Lagl 00 PM Diy 46,730 90 222 W

CSTH. KICE 24 hr 8BS 145.010

CEN WBIGKZ T30 PM M-F 3720

TMREN NMI1K & 4 &)

YOLINC IO SECTICH INAar Na00iB Nl ass oo Bk Witrs iTed uliisF -



T5-940, 440, 140

T™-721
TM-721A FM DUAL BANDER

TM—22A 2M MOBILE

TH-216AT, 3154, I
415A, TH-205AT = 4

TH-25AT, 45AT |

| £T-23R, 33R, 73R

FT-727R
; DUALBAND HT

i

EERRR ::M-F 9:00 - 5:30 {Phone})

ST -0:00 - 5:00 (Walk-in)
-7 I8at. 9:00 - 1:00 (Phone)

<900 - 1:00 (Walk-in)

- Central Time

ST
ENTENNLS

s | arsen Antennas

* Diamond

¢ Van Gorden

= ATA Isopole

* Columbia Cable

* Welz

Eslifies

CCESEORIES
* Astron Power Supplies
* BAW Accessories
* Bencher Paddles
Meters

ALR 22HT

* Cushcraft
APS, A3, ARX-2B, 2156 WB + more
* Butternut
HFBY, HF2Y, HF5B
* Hustler
Mobile HF, Mobile VHF, etc,

T ANTENNAS |

MF)

Antenna Tuner
Plus Full Line

Cf Accessories |

1278

9 Mrj 12708, 1274,1278
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SUPER KENWOOD

BY POPULAR REQUEST

SUFER KENWOOD PB-253/PB-26S,
84 volts, H0ma, double the
capacty of the PB-28/PB-26 for
the 2500/2600/3500/3600. Charge
with gither the standard wall
charger ar drop in charger. 3
inghes. high. $65.00*

Exact replacemant FNB-2 Nicag pack lor
Yaesu FT-404A/207R /208R/708R  $24.00"

*Add $300 shippmg & handhing. C1 residents add 7% hax

Visa
I

‘ Suthbury. CT 06488
[800) 634-8132 In CT (203) 254-3985

SUPER PERFORMANGE BATTERIES

SUPER ICOM

SUPER ICOM BP-75,13.2 volts. SiDmg,
double the capacity of the lcom BP-7,
Sw gutput.

SUPER ICOM BP-88, 9.6 volts. 1200ma,
5% more sapacity than the lcom BP-8,
Both are rapld base charge only, or
slide In wail charger, 4 inches high. BP-

75 or BP-85 $65.00"

[naerts for:

Kenwood PB-25 $25.00*
Kenwood PB-25H, PB-26 $27.00°
leom BP-3 $20.60*
Icom BP-5 {S00ma] $26.00"

Gomplets line of NECAD replacement packs far [com, Kenwoad, Y aesu, Tempo, Santec, Azden,
Cordless Telephones, Alkaline, Nicad and Gell-Cells. All NICAD packs inciude a 1 year
guarantee. Commercial Radio Packs also available.

For all your battery needs, write or call today for a complete catalag. Dealer inquiries lavited. .

. Ine.

e

High Per

» No-trap design. Unlike trap
antennas, there are no capacitors
1o break down under high RF

=

Alpha Delta Limi

 Model DX-CC
shown

voitages, and a tuner may be safety
used for multi-band operation if
desired.

* Direct 50 ohm feed. Tuners
usuaily nat required when cperating
in resonant bands.

Full power operation.

Uses "1S0-RES™ inductors.
Stainless steel hardware.

* Fully assemblad,

Madel DX-A 160-80-40 Meter Quarter Wave
Twin Sloper -

¢ The premier low frequency DX antenna.

* Combines the tremendous DX firepower of
the quarter wave sloper with the wide band-
width of the half wave dipole.

* (Ine lag is 67", the othar 55°. Installs like
an inverted-V._Ground retura through tower
or down-lead . .. $49.95 each

Madel DX-CC “"No-Trap” 80-40-28-15-10
Meter Dipole —

¢ Cun be used as inverted-v,

+ Only 82' overall length . ... ., $89.05 each
Model DX-DD “No-Trap" 80-40 Meter Dipoie —
¢ (an be used as :nverted-v

« Dniy 82' overali length ... . 562.95 each
Model DX-KT 160 Meter Add-on Kit for
DX-CCor DX-DD -

* Adds a total of 20° to overall length of
dipeies. R 528,95 each
Avaitable fram your local Alpha Dalta Dealer
or direct. Add $4.00 shi:pping and handiing
{USA only). Exports quoted.

=

JALPHA. DELTA COMMUNICATIONS. INC. (AR
P.O Box 571, Centervilie Ohio 45459 » (13} 435.4772
current solutions to current problems

CLEVELAND HAMFEST AND
COMPUTER SHOW
September 25, 1988 — B AM-4 PM
Admission $4.00

Mobile Checkn 14652 6 AM-12 PM
Cuyahoga County Fairgrounds, Berea, Ohio

Forums (KAQQ, VE3HO)
Cutdoor Flea Market » Indoar Vendors « Exams

THIS MONTH'S GOODIE FROM
THE CANDY STORE .
COM  IC-3200A _ UNDER $490.00

Similar savings on Kenweod, ICOM, Yaesn, i, ele. ATL.T.Q.
KENWGOD TW-4100A LINDER $490.00
Oiver 8760 Ham Related Hems in Steck, All Prices Cash
FQB Prestan, Mare specials in classifieds.,

Logking tor something net lisled?? Call or While
ROSS DISTRIBUTING COMPANY (P.O. Box 234)

78 Sauth State Street, Preston, |daho 83263
Telephane (208) 852-0830. We close at 2:00 on MON, & SAT,

SCARA, for the sacand year provided the emerpency com-
municaticns for the Milterd Triathton. CBN continues to ke an
axcellent training ground for up and coming traffic handlers.
New Lo the instructor ranks on GSN s KB1ZC, W1BDN back
cunding brass after recent ilingss. £(d you go ta the Tralfic
andlars Picnic August 20th? Thers is more than passirgx
traffic happaning in the CT Sactions’s nets, Scuthington Al
recent donor to W1iAW renovation fund. SARA alsa received
funds from town to improve 145,17 antenna. Look for
Waterbury ARG to be operating special event station KATBSA
in October from Camp Mattatuck Scout Resarvation, KATYP
and KATGKJ are collacting children boaks and through the
International Misslonary Net, sending the books 1o & needy
nrganization, HASON has presented ARAL book sets to
Montiville High and Raymond Library, SARC upgrading class
produced six graduates and one 20 WPM cerlificate. Prepare
tor your group's participation in the Simulaled Emergency Test
n Qctabar, Leeal ARES nets are the beginning of the Section’s
activity, ECs and ECg will be providing details for this vear's
event. Hopetully there will be a Ct Saction mesting at the NE
Conventian in Boxboro, All Section officials and mamber clubs
will be welcomed, Have your club send a representative,
Finally, rgsct menth will start the two-year tarm ot new &M,
N1CDS, [ wish Ceasar gaed luck and thank all thcea who have
sugported me in this interim period. Traffic: N¥DMV 259,
WBIGXZ 189, W1EFW 168, NM1K 185, KA1JAN 114, NQ1P
21, KAIGWE B4, KATFVY 81, KB1ZC B2, KY1F 58, NK1J 54,
WIYOL 45, KATKP 42, WIWP 28, WAINLD 20, K1AQE 17,
W1BDN 15, NK1J 14, KATRVI 13, R1CE 12, WB1ESJ 11,
W10V 9, WB4AFCGC B,
EASTERM MASSACHUSETTS: SM/SEC: Parter,
KB1PA—&TM: KW1U. PIO: KIHLZ. BM; KB1AF. QD/AA:
AG1F, SGL: K3HL TC: KANU. ACC: Open, EMass Hotlina:
4370111 Westlink: 449-2226

Met Mgr Freq Time(EDTY Day Sess UTC QNI
EMRI  N1AJ 3858 19002200 Dy 45 m 124
EMRIPN WAIFCD 880 1730 Y 25 4 L)
EM2MN KATMDM 83723 2000 oy o 130 kig)
NEERPN KI1BZID 3945 Q&30 SUN 3 1 6
HHTN NG1A D4ig4 2230 oY 30 ¥ 412
EMRISS NICVE 275 1600/2030 oYy 38 21 5¢
CITN KB1AF  745/04% 1930 oy 28 ] a4

It was a4 plaasure to visit sama of the Field Day sites around
the section on Fleld Day weekend, The Welleslay ARC had
the largest cperation, aparaﬁrg in categary BA, Tha comblned
Sturdy Hospital/fFoxhoro ARG bad the largest ganlcipaxton.
When | visited thewr site on Sunday momning they had 45 Hams
doing vanous tasks. The |largest antorina was at the Sharon
ARC site, 8 20 metar rhombic that havaly fit the baseball fleld
whera it was mounted. By the tima this is gut, it will be almost
time for the New England Division Convention in Boxboro, It
showld be the fargest evar, Much has hapJ:aned in our hobby
since the tast convention, so thera should be many first-time
attandees and much to discuss. | hope to meat your thare. Also
the Hoss Traders flea market will ke about that time. in addi-
tion, the Club meeting season will be getting underway. If you
is looking for & program, don't forget that the section staff is
all available to talk on their specialties. The position of Affiliated
Club Coordinater is apen and neads to be filled. If you are
interested, please iet me know. Thig is an important post, with
respensibilities for maintaining the speakers bureau, snd
worklng with ¢lubs 1o help them alfiliale or hacome apacial
service clubs. Also the ACC 18 in charge of CEMARC (Coun-
cil of Eastern Mass Amateur Radio Clubs) which warks the
Seiance Museumn Demo. We lost a valuable ally at the science
musetm when Richard Morse passed on. Whan the weather
turns cold and Hams gather round the heaters and tell tall
tales, surety they will tall of EMass’new legend, “'Lightnin
Jim” Morrison, KiUGM. Jim, who keeps ihe KiUIGI
BBS/Digipsater system running in his basemeont lsamed first
hand that you don’t mess with nature. Jim visits ciubs with
some very fascinating prosentations, $o when you see him,
ask hum to tall you the stary. There was a couple of thousand
dellars of damage done to his station. Thanks to soms
generous kiands, the station was not of the ar long. It has
bean a busy season for the SKYWARN nets so far. When
savere waather threatens the National Weather Service
depends upon the human eyes of the SKYWARN volunteers
te help tham track severe weather. If your ¢lub wants 1o get
SKYWARN training ot meé know and 1 will put you in touch
with KATNMY, the New England Ares Coordinator, Racently,
as part of a State GD Hurricaine Drill, a pangl of local metaora)-
ogists held & discussion an Hurricaine Preparadness. One of
their racommendations was te increass the usa of Hams to
keap evaryone informed cf what is happaning. During the drill,
Ham Radio once again proved its® flexibility and adaptability,
The Red Cross in Boston lost iis’ telephone service and
neaded to establish a communications link with the regional
chapters that ware pesticipaling in the drill. A requast was
mace on the 146.64 rapaater and within 30 minulas, the links
were in place. Thank you to those that helped. Also during
the drill, a real Severs Weather Emergancy dovaloped, and
the hams were able to handle the situation and handle bath
the SKYWARN net and the drill successgfully, The dnll was
the first tast of the packet kink at State CD Hg, and shoutd
help work aut the kinks and procedures needed to use packet
succassiully, K3HI should be back from & well deserved
vacation. KB1AF reports that thera wera 343 transmissions
of ARRL bulletins in Juna. The tratlic handtars santinue their
amazing daily record. It is nice to hear some new callsigns
checking in to the traffic nets. Thank you to all who give of
thair time s our habby can thrive. Have you expressed your
opinian on Amateur radio issues to you section ot division
lately?? Piease dol Traffic: KWl 510, KN1K 378, KE1AF 196,
WAITTBY 195, WATFCD 174, NG1A 125, K1GGS 75, N1CGVE
B3, K1ABO 59, N1AJJ 47, KATNQI 44, WATENM 40, KATMDM
84, KAILIH 23, WITC 94, K1SEC 23, KATEID 13, N1EGN
18, KATEDY 11, WATCRE 8, KATKCU 1,

MAINE: M, Bill Mann, Wikx— SEC: KASUVO. STM:
WAZERT. ASM (Packet): N1AHH. BM: W1JTH, SGL KINIT.
TC: KQ1L. New leadership appts: Affiliated Club Coord:
WIRWG. Official Obsarver Coard; KIWWT. Congrats and
thanks to W1RWG on completing B years as SCMISM for
Maine, & record for this section. Only B of tha current 67 SMs
ware in office when Cliff started in July 801 The Windsor
Hamest wilt be held 8at., Sep. 10. The ARRL sassion will be
910 AM. During the 4th Annual Am, Lung Assn. of Ma. Bike
Trek Across Me, 26 Hams provided eommunications to insure
safety to the 352 bikes, June 17-18.19, The irek ran from
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“PLUG-IN,”
LINE VOLTAGE MONITOR

Plgs into any
standard outlat

+2.00 Skipping
and Handling

Simple and accurate, plug-in, AC voit
meter to continuously monitor the exact
J line voltage 1o avoid low voltage perlods /

i X In 21 months, learn how to repair N
which cause erratic aquipment behavior \\

and maintain two-way radios,

L
7

+ Plugs into any 115 volt AC outlet for -
instant accurate line voltage / c?]IUIar phones, baepers, \ \\
= Records full range from 95 - 135 line microwave systems and more! \
voltage
* Color coded dial is accurate to plus or / JOBS ARE WAITING!
minus 2% gnd is built into a sturdy o g
plastic case 7 Caﬂ Nowf 1-800-634-7572
* Leave permanently plugged in for / \

constan! r?ading of line voltage CLOVER PARK

« 90 day limited warranty .\ .
Vocational Technical
Send Check or Money Order lo:

Instituta
"""'} 'Lﬁﬂno{ﬁﬁ' 4800 Stailacoom Blvd. S.W.
[ WINCNA, OHIO 54293 Tacorma, WA 98499-4098
""""""" Credit Card Orders

In Ohio - 800-334-747%
Outside Chio - 800-824-3241
Ohlo Residents add 5% Sales Tax
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Covers papers submitted for the 1988 Con-
ference. includes topics on Microwave
EME, Predicting 144 MHz Es Openings,
Match vs. Noise Figure Trade-Otfs in Pre-
amps, 802 MHz Transvertar, Power Ampli-
fier and Antennas, How to Measure Your
Own K Index and How to Build VHF/UHF
Preamps and more. $12.

Other Conferences

AMSAT-NA 5th Space Symposium 11
papers are presented from the 1987 Con-
ference on trends in spacecraft technol-
agy, space science education, FO-12 mail-
hox, QRP EME, Phase lll and Phase IV
developments. 125 pages. $12.

Mid-Atlantic VHF Conference. This con-
ference was sponsored by the Mt Airy
VHE Radio Club. Oct. 10-11, 1887. 11
papers cover everything from mourtain

22nd Central States
VHF Society Conference

topping to transceivers for 3400 and 5600
MHz bands. 120 pages, $10.

21st Central States VHF Society Con-
ference held in Arlington, Texas, July 23-
26, 1987. 28 papers covering everything
from use of TVRO dishes for moon-
bounce to a solid state amplifier for 5.7
GHZ. 166 pages. $10.

6th ARRL Computer Networking Con-
ference held in Redondo Beach, Califor-
nia, August 29, 1987, The latest concepts
on networking, high speed modems and
ather packet-radio technology are dis-
cussed in 30 papers that were preparad for
the conference. 174 pages. $10.

MICROWAVE UPDATE 1987 held in Estes
Park, Colorado, September 10-13. 1987,
17 papers on equipment, antennas and
technigues for 802 MHz through 10 GHz.
Much information on construction of 2.3,
3.4 and 57 GHz gear. 136 pages. $10.

Please include $2.50 {$3.50 LJPS) for shipping and handling.

TINY-2 is our nerw low-cost bigh-
perfarmance standard for packet con-
trollers. Thousands aiready in se,
woridwide. A perfect boginiter’s unil.

Complete, wired $119.95

cnd tested, only

BENEFITS and features of both unils:

U1 Conveniently portable size, 3x77 af

iy 18 ozt

[T Tiny enough for brieftaseportable, vet
lurge enough for edsy experimenta-

_ Hom vr repir.

L3 i-vear limited warranty, excellent
custonter support,

1 RS-232 and FTL compatible—all

_ connectors supiplied.

120 fatest AX. 25 software,
TOP/IP (KISS)
module included.

Plecse sened: | Tiay 2 Ul MicroBower-2

Pac-Comm

3652 West Cypress St., Tampa FL 33607
UV TNC-2 20 dnfo

MICROPOWER-2 is our remarkably
compact, 18-ounce uiit using upgraded
TAPR TNC-2 techuolog) that requires
less than <40 milliamps! For very portable
niperation, solar oy battery, you need not
pay rrzore_%?r o TNC that s about the sive
of your HT! bas 8170905,
RO et a fow § 1 59.95
U1 Fully compatible with ROSE & NET/
ROM EPROMs.
T1 32K RAM, 32K ROM, .9 stz CPUL
I} Xtal controlled modem, compatible
with use v 1o HE/VHE/UUHE
TO ORDER, foli-free with major
charge card, call: 1-800-223-3511
Technical support line;
8i3-874-2080

! FREF Packet Calaiop

e

Cotll

Adetress

(i34

Tratte TR

Money Back Guarantee. Add $3. shipping bandling per order, FL addresses add 0 %.
Major Credit Card: give number. expivation and signature.  FAX: BI3-872-86906

Catd Number FxD.
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Bathel to Rockpest. Over the July 4th waetand, Hams assisted
in the Kenneboe River Whatever Race and parade and the
Nobiehora Bicentennial Parade. Many groups aclive in Me
during Field Day, Some cperatad from public places such as
U, of Ma. Presque isla {Aroasteok ARA) and Mt. Blue JHS
(8andy River ARC); uthers recaived 1V coverage
{Androscoggin ARG, Pen BayWaldo Ce.) Midcoast AR Hgtr.
Chib officers: Pres: N1CBA, VE; KAILPW, Sac: N1EBC,
Traas: WIPXE, Trustee: KQ1L, Dir: N1DXM W

Silent Kay: KATOGM, Augusta. VE Exams: $ep. 10, Windsor
Harriest, 9 AM (K1) Sap 18, Pattern Fres Library, Bath,
2 AM (ND10).

Mot Sews  Uhecking Tk Hgn
Argastocic Emar 4 [} B OWAIYNZ
Cen WMo Lmer L] 8 a2 MIEUK
Cumbardand Co 4 ] & RAIQOT
Bancock 4 1 45  WAZEAT
Kennbac ARESIRACES 4 1 2 RAILEW
Hina Trae o] B 471 NmMA
Sen Gult 2B 102 Gue

Fi4

Waing's 7 OBSs transmitted 22 ARRL Bulletns and 4 Maine
Bulletins during June. Traffic: KALIQJ 78, ND1A 69, WARERT
50, WIAWG 50, AKIW 42, W1KGX 38, WIBMX 32, N1BCF
25, N1EZR 26, WIJTH 17, KB 11, N1BJW 11, WATYNZ 3,
KATENM 4.

NEW HAMPSHIRE: SM, Bill Burder. WB1BRE- ASMfYouth
activities: KX1L. ASM/Contest and DX; WINH. It's hard to
knaw whate to start with June's activities! From awsit to ARAL
HG ta the 10 Fieid Elay club and group activities around the
section, we had the busiest month in & long time! From June
310, we calebratad the Constitution Bicantennial with club
stations W20OWOM/PCARC, WB20DCAG/GBRA, and
W2000C/Concard Brasspoundars nperaﬂn? throughout the
waek 1o a global audiencel The compatition for making W200
contacts was reporied by many operators ‘0 be intense!
NHARA, our state organization opsrated W200NH fram the
EMG in Concord during the weele. Thanks to all operatars wha
supported the Bicantannial stations. Govearnor Sununy read
the prociamation of *Amateur Radio Weak in NH" from Con-
cord over the 3494 rapaater. 35 NARD mambaers bused to
Nawinfaton for a visit to League HQ and a visit to the ocal
Ham tlea markst. Many first-ime cperaters on W1AWI This
was NH month in QS T- congrats to Dick Staven, W1GWJ, for
his featurs article on ¢Greunded- Grid Amp and fo Det,
KAILDS, for her articte In the YL column. Dennig, K1YPP,
was in Western Canada on his Arctic Circle rmatorcycls
sxpedition (with GAP rig). Meanwhile, back In Manchestar,
4-H AAC President Sean. KATKGB, announced that the ¢lub
has been awarded a matching grant from the Victor C. Clark
Yauth Incentive Program for a ¢lub project] In what may be
understatament of the year, Jay, KATPQK of the Univ of NH
ARC maports that the new ctub hasn't bean vary active yet,
50 far they have enly had an orgamzing meetlmi(shuwing the
new ARHL tape, neld e fox hunt, traveled to Kingsten and
camped avernight, and they wera pianning VHF hilltop
activity and & station for the University's internaticnal
Fiestal What's it gonna ba like when thay get golng?! During
June, | visitad the W200NH stahan for the Gov's proclama-
tion, and gat to a mesting of the CNHARC and new president,
Bob, N1BV, They have an active amargency COmm program
in pracess. Fiald Day arrived with visits to the CHHARG, Twin
State, Contoogook, SVARC and NARC sites this year, Giood
satups and iots of o%eratin and good food at all sites. SEC
K1AGL and NHARA Pres WB{HBB travelad with me and also
visitad other sites dusing the waskend. Dale, AF1T, arnved
back in NM abt a week bafore FD and put one together In
Mascn with 5 ops—welcomme back, Dale. Af the Contoocook
site, | spoke with new Novice Phil, KATRZE, who had just
made his ficst contact at FD on 10M with NTFSR! Phil i3 9
years old and he was 2 little wxcited! Welcoms, Phill In the
arad, of communlty support, the CVFMA announced the award
of 2 scholarships 1o Gary Kally of VT and Patricia Adams of
Lebanon, NH. Thanks to the ¢lub members for their tangible
support of higher education. Somawhare in the midst ot gl
this activity, Bill, KB1DL, reports that ¢omm suppert for a
walk/ran fund calser for the N Londen Hospital was provided
by WIGUX, WBSDLY, N1DRE, N1FSH, N1EKS ana KB1DL
Dot K1AKS reporis that NARC held a VE session with 24 of
31 applicants upgrading. 12 of the upgrades wers ta Tech.
Fred, 1ACL..reEons that GI3RA and PCARC tmembers sup-
ported State EMC Emergency Comm tests In the coastal area
during Juna. A taam of Fleid (rg. mambers (8 leoking for
Hams whe are interested in joining the SKYWARN almgram
n NH. Training will be provided by the National Weather
Service. Contact K1ACL, WB1GXM or N1EMF tor more in-
formation. We hope fo establish a state-wide aetwark of
tesaurce pecple for this effart. Would you like to Ge part of
the NH Field Organization and help support the growth and
wxpansion of Amateur Bladio? Contact me by letler, Packat

R’VB1DSW-1), tal BEZ-0t21 or repeatar. Sea you next monthl
ta Time Fraq qr

GSPN 6 FM 3942 WATYZN

MHN 7 PM 3547 HB4N

NHNTN T PM M-F  PB330 KA10U

GSFMS 8:30 PM 146.94 NiALM

GHFMN 830 PM 146.475 N1ALM

Trattic: GSFM 119, GSPN 108, NHN 37, NHNTN 30, W1PEX
1455 BPL, WA1FHE 862 BPL, N1CPX 367, KB4N 296, K1TQY
184, W1FYR 93, KK1E 67, W1ALE 60, N1ALM 48, KA10L)
43, KA1COZ 38, WATYZN 15, KATHPO 15, WEB1THBE 14,
KAIOLK 13, KA1JOU 8, WITN N1DQZ 7, KAIKFX 4,
KAILMR 3, NaHT.J 2.

RHODE ISLAND: SM, Wiliam Foss, KA1JXH—(OSARG
ptovided communications for the Gaspee Day Parade. Thay
naw own the Packet BBS (N1DFK) on 145,07 MHz. They hava
5 new members and had its summer outing Aug 7th in Slocum,
RI. BVARC: will hava VE oxams on Sat. Sapt 17th. Contact
KV1Q at PO Bax 35 Cumbarland, Ri 02864, BVARAC also has
56 active members. NPRA will hold a Novice ciass on
Thursdays starting Sept, 15 for 12 waaks. BI AGC is WBIFDY.
HE Eisld Day stations, ARASNE, W1AL) in E. Prov. BVARC,
W1DDD in Burrivile. NCRC, WASYE, in Newport. NPRA,
KY1G, in Warwick. OSARC, KZIC in . Kin%itown. Traffic:
WIEQF 208, KATKML 144, KA1JXH 98, PSHR 60, WAICRY
37. It anyone is interested  trattic hendling, contact Jim,
KATKML.

VERMONT: 5M, Peter G. Drexel, AE1T—ASM (Packet):
N1CGE. ASM [RBFl: WiCTM. BGL: WIKRV. The Part 97
rewrite is on evaryone’s minds of late, The text Iy available
lacafiy via hard eapy or in eiacironic form, check your local



Kenwood brings you aw
of 220 MHz gear design
need. Choose from two

and two types of HT. The
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TH-315A
Fuli-featured
HT

full-featured HT covering 220--225
MHz. Ten memory channels and 2.5
watts of power. (5 W with PB-1or
12VDC.) Uses the same accessories as
the TH-215A for 2 meters or TH-415A
440 MHz. For truly “pocket portability!
choose the TH-31BT, a thumb-whee!
programmable, 1watt unit, For mohbile
use, select the TM-321A or TM-3530A.

TM-321A T

'

. Compact

mobile

v mN wn: KENW

Full-featured mobile transceiver

The TM-321A comes with 16-key DTMF mic.

A complete line of accessorles is availabie for ali models.

Conplele sererce manuals are avaifable lor all Kenwood transceivers angd most aucessories,
Spevifications and prices are subject 1o change without nohice or ohiigation,

; a4
The TM-321A is the 25 W, 220 MHz,
14-memory version of the super popular,
super compact TM-221A. The 25-wait
TM-3530A has 23 memories, a 15 tele-
phone number memaory and auto dialer,
Direct keyboard frequency entry and
front panet DTMF pad enhances oper-
ating convenience. Novice to Amateur
Extra, these transceivers will put
everyone on the air "Kenwood Style”!

KENWOOD

KENWGOD U.S.A. CORPORATION
2201 £. Dominguez St., Long Beach, CA 90810
PO, Box 22745, Long Beach, CA 90801-5745




STEP UP TO

ELREX

ANTENNAS
ANTENNA SYSTEMS

“INVEST”in a Telrex antenna!

Why gambia with shoddy antenna construc-
ion when Telrex makes available a profass-
ionally designed quality product.

TIRED OF WIND
DAMAGE ?

Antennas that last “’Decadas”
(not months}

[ "”w...” \"" .
= 1
\ TBSEM/AKWP
;‘ TBEES/2KWP
Some of the WORLD'S finest.

TB4EC 10, 15, 20 Mtr. $335.00
TBS5ES 10, 15, 20 Mtr. $500.00
TBSEM 10, 15, 20 Mtr, $580.00
TBEEM 10, 15, 20 Mtr. $695.00
20M326 3 elem. 20 Mtr, $430.00
20MS536 5 slem, 20 Mtr. $745.00
20ME48 6 elem, 20 Mtr. 51125.00
15M532 5 elem, 15 Mir. 3565.00
15M845 8 efem. 15 Mir. 5106500
100523 5 elem. 10 Mtr. $385.00
10ME36 6 alemn. 10 Mir. $785.00
2MVEE14, 2 Mtr. phased $305.00

F.0.B. New Jersev
Prices subject to changa.

For data on the complete line of Telrex
antennas phone (anytime} and leave
your call sign, or write.

Phone: 201-77%-7252

Write: Telrex 7.0, Box 879
Asbury Park, N.J. 07712

PBBS. The findings of the ARRL working committes should
bs out by now as well. The new TSRC wfficers are: Vern-
KA1QXS {Prasident), Jel-KASGCE (VP), Bill. N1EME [Soc-
Treas), Mike-WASELT (CAM), Dick-WIFN (Trustes), Gon-
gratulations to all. Communications for the Audrey Praudy
bikera-thon was organized by WAIGYS. W1CTM provided
similar support for the triathalon in Burlington. Preliminary
Field Day results: K1VT-8450, NN1D-4213 (%ath 2A). Murphy
and Mother Nature provided some “intaresting” oparating
conditions this year, Other scores will be listed as received.
ATV Ig alive and well in Varmont. N1QG, KU1H, KATLEX and
K7IJH are active on UHF. KATMNH recantly gave a slow-scan
demanstration. Contact N1QG or KATMNH far more infarma.
tion, "Tis the season for repeater enhancemants. The WiKOO,
K1VT, K1VKN, NTCIV (224.22 MHz in Narwich), and K1MGQ
machines have all raceived some aftentfon of late. Joe,
WIKRY, gave an informative presantation at the June Volun-
tear Organizations Assisting in Disasters [YOAD) meeting.
This was the firat ever maating in Vermont. The meating
was called by the Burlington Red Cross and was attended by
VOAD people fram 3 states. Joe did a great joh ot discussing
ARES, itz arganiztion in Venmont, which organizations it serves
and our abilities to provide communications in times of need.
Thanks Joal Contact AE1T for copies of the text, The 2nd
VPRO mesting was held at the KATNZA QTH, All the vT
roups were represented. KB2HQ (NYSPF) and WAIFHP
Sysop) were also in attendance. The 144.95 MHz AX.25 back-
bone is taking shapa. ROSE shottware will be used later, An
arganizational meating will taka place at the Essex Junction
hamfast, WBEMIC. 1NZA, WE1HHG, KAIPMS and
KA1DLK all have battery powerad pacie! capahility. Any
others? Congratulations to IKA1BSZ for having Hints and Kinks
item published in QST. Welcoms K7MB and N7AMJ to
Verment. Jim, NR1Z, has a new call and is active again atfter
a long hiatus. Listen for AB2L and AD2Y from an @xotic QDS
H..Our section is fortunate to have a selection of excellant
newslotlors. Thanks to N1EMF, WB2JSJ, W1KRV, WB2MIC,
WAIQZE and NK1A for your efforts, Ed, KT1Q, has some
good reference material regarding passing NTS fratfic an
phone. him far more information. VS5N is on summer
skid: 7 PM an 3707 kHz. Look tar the RTTY net on 3623 kHz,
7 PM on Thursdays. Vermont had 98% participation an 1RN/2
and 93% on 1AN/3. Five stations attainad PSHR, WA2SPL
and KT1Q achieved BPL. N'TS node: 2142 massages. Juna
traffic: WA28PL and KT1Q achleved BPL. NTS node: 2142
maessages. June traffic: WAZSPL 848, KT10Q 534, WATJVY
144, NTDHT 67, W1KRV 63, AETT 52, KATPLA 33, NB1A 24,
WATVXW 12, N1PHY 3, NN1D 1, K1VT 1. Net regorts: VN
301421127, RCAN 4/37/4, WIKOQ SEN 44972, CVFMN
4100/3, TSFMN £/49/2, TBEN 5/83/6.

WESTERN MASSACHUSETTS: SM, Bill Voedisch, W1UD—
QO/RFL: NICM. PIOJACC: K1BE, SEC/SGL: WB1HIH, TC:
KAa1JJM. 5TM: W1KK, Fiald Day has passed and now the
MARA group went to Mt. Wachusett for the weekend. Imagine,
& 40-moter delta loop an the top of Mt. Wachusett. A 2008-
foot high antenna. From tha tap of the fira tower a tag line
was run down to a tree and two full wave elements ware hung
from it, If it didn't work the first time, my title of "antenna
expart’’ would have went down the tube. 40 came alive and
on 20 it parfarmed as well as the tr-band yagi, Aetlections
of Clarence Moore, Wal.ZX, and HCJB in Quito back in **40."
Guess 1 still have the title as the antenna was packed away
for next year. | wonder if the Watchgeose got anyone at tha
Mt. Tom Field Day site. it would be a little diificult to explain
haw you got bit by & goose at midnight ralieving another opar-
atof. The guys and gals of CMARA aperatad fram Grean Hill
Park in Worcester. That should really promate PR, CW and
runnin%%’enerators searms to draw the public. In NOBARCs
Squeich Tale were ten peices of advice an xyl gave her om:
i. Look at your wifa once in a while $0 you'll recognize her
at club meehngs. 2. Thou shalt not show mora concer for
}ourailing tigy than your ailing wife, 2, Do not say “good night”
0 the repeatar and turmn r wita. 4, Love, honor and
cherish your wifs—not your radio. 5. Thou shalt not steal.. time
from thy family to spend on thy radio. 8. Thou shall nat com-
mit idelatry of thy radic. 7. Hener thy volume control and keep
it low. 8. Harmonics are 1o be talked to...and not reduced, 9,
Figld Day is not a tamily picnic. 10, Extra pocket money can
be spent as well on flowers and toys as on capacitors and
crystals. Great advice, Traftic: KANFC 748, KATEX 32,
WB1HIH 47, KATKRJ 109, KB1TH 39, WA1YYK 65, K1JHC
20, W1SJV 27, KATQFY 38, NM1V 4, WiZPB 2, WIKK 83,
KC1DIL 26, WATOUZ 23, N3FSM &, W1UD 183,

NORTHWESTERN DIVISION

IDAHO: £M, Don Clower, KAVT—SEC: K/HEX. STM:
W7GHT. 00C: WB7GYO, ACG: N7EL PIO: WGTE, Well, Fietd
Day has come and gone and one group had & wild night, The
Engle Rock ARG had heat, 102 de%raes, hi%h winds, and thun-
darstorms. Than totop it off, they had a lightning strike about
100 ft away, Luckily only blow a fuse. Thas Twin Falls ARC
alsohada turn out at their site. They even got up a small
3 el tribander, Thanks to everyone who went out and helped
on Field Day. The Idaho Lung Association is having a d-day
bicycle ride through the sawtooths on Sept. 24, 25, and 26th,
Thay have asked Amateur Fadio to help with their conmuni-
cations. We will ba sendingi_lﬁve hamg out to join their group
of 150 riders with VHF and HF gear. Sae you in Portland. 73,
Don. Neta: CD net had 22 sess, 701 QNI and 21 QTC. Farm
Net had 30 sessions and 1078 QNI and 43 QTC. Tratfic:
W7GHT 332

MONTANA: 5M, Ken Kopp, KBPF—SM KPP visited with
80+ at Fathers Daz in Miles City, Many acress No. Montana
halped with Trans-America bicycle trek’s 300+ riders again
this year. Thanks! FIJ turm out fow this year and anly two clubs
(CCARG & AARC) sent SM Msq for extra points. HARL (Mis-
saula) elected KEYWRIP, WATWIVP. KATLEB/S-T, They have
new rpir (146.80) 30 Mi 2-day trip for 700 bikers-big job. Don't
miss ARRL Nat'l Convantion in Fortland Sept 3-10-11, [t's not
aften we have a Nat'l $0 close, Silent keys: KATMWS, KTPFQ,
WYDOV. Tnvia: There are 468 AR licewlmas in Montana.
Wmed:gaur news for calumn. Traffic: GU 1016 (PSHR},
26 (PSHR).

WB7TWV|
NET SESS QNI ore: MGER
IMN A 238 118 KATEEE
MSN £l 40 0 Kope
MTN A0 1294 Bi KFTR

OREGON: 5M, Randy Stimson KZ7T—ASM: KM7R. STM:

WYVSE, SEC: WYFAP. PIC: KCTYN, SGL: KATKSK. ACC:
WF7Q. RFT: AKTT. DO: WN7W. BTC: N7ENI. Fleld Days, Fisld
Days evarywhere. From a paak called Triangutation Point
‘where you had a hard time finding snough Mat spacs to put
2 tant ta an EQC in 8 county courthouse. From plugam in the
walt power 1o bicycla driven power. | hopa that the Tillamook
ARC will send in an article about theit antenna systom, They
arg the ones that usad the EOC in the courthouse. On 1op
of the courthouse is & fenced erea tor the priscners to exer-
cise and what the hams did was to try to joad the fence for
an antenna, after the prisonors wore back in their cells. | will
find out how it worked. The City of Parland had ane of the
fargeagt SETs in the nation. [t toak them ane and a halt years
1o set it up and involved cne hundred and twelve agencies,
The hams had a rola in the communication. There wars twenty
five Hams manning nine locations including the State Capital.
‘They used two metar and packet for the messages and It
goarmad to go faily well. | would like 1o thank John White
KTRUN, who did a &matgob in settin%‘uo the communication.
‘Trattic (PY' Packet E 392, NTHGW 264, WB7VEN 159,
KATEEE 132, WTL.RE 114, N3ELF 93, W7LNE 79, WBTEMO
78, WG7H 74, KZ7T S6P, KATBYG 49. WTODG 48, N7CPA,
43P WBT7SZM 43P N7DRP 29, KATAID 10, KDTY g, NYIXS
5. Late May: WG7H 139, KATSYG 66, WJ7E 80, NTDRP 20.

WASHINGTON: SM, Brad Waells, KR7L—&TM' KDYME. SEC:.
KAZINX. TC: W7BUN, QOC: N7DVR. 8GL: KD7AGC. BM:
NTCAK. PIO: NTFVK, ACC/ASM: KC7PH. ASM: KD7G. ASM:
KA7CSP. ASM: W7UQF. ASM: K7CLL. The main attraction
this month for most Pacific Northwest hams s the ARRL
National Convention in Part!and on Beptember 9-1G-11.
Howaver, don’t forget the final Washington Hamfest of the
yéar: The Wallz Walla Valley ARC W7DP Harnfest an Septam-
bear 24-25. Thare will ba commercial displays, VEC testing,
damonstrations, and a potluck luncheon Sunday Noon. Bol

the admission and swa&taables are freo. Prizes {0 be glven
away include an ICOM 228H, 1COM SGAT, and Commodore
B840, Thig will be vour last chance until next vear to buy or
sall good jungue, For more informatian, contact: Faul Hamon,
KAZVHL: POB 321; Walla Walla, 99362, (50%) 525-0512. Con-
gratulations to KATINY, who was apifoin!d 1o the Washing-
{on Etate Disaster Assistance Council represanting Amataur
Radio and ARES. W7UIVP is refiting as the EC far Clallam
Cotnty, Alan is moving out of the area end many thanks are
due him far his fine work in this (?osition. K7RBT has rasigned,
&flor years of activity, as the EC ter Jefferson Couty, ECe and
DECs sending their monthly reports to KA7[NX via packet can
reach him on eithar KETOM or WELVJ during the first 7 days
of each manth, All ECs and DECs take niote: Luck Hurder,
Y1, will ba conducting an ARES torum at 9 AM on September
'i0 at the National Convention in Portland, This is vaur chance
1o provide much-neaded input to the ARRL Fleld Services
Dapartment on how thay may betler serve you, [ received Fiald
Daémass es from the Panorama ARC (W7JTC), Clympia
AR ?VM%SQI, ARA of Bremerton (WTVE), Essaquah ARG
?WBi , Narth Kitsap ARC (WO7B), 807ih Magnatic Storm
Troopars (K765), CUBS A , Kennaydale Kay Klicks

§W7 }I{Ia‘,)c:laﬂam County AR (WTFEL&, Mount Baker ARC
K7SIW), Mike and KeéAHc KILEL), Twin Cities ARC
Clark County AR , Central Washinglon ARC

A ty W7
7GB}, Lower Columbia ARC 3), Island County AAC
PN), and KELER. Many thanig 1o WATMCV who continues
{o prck up packet mesmaggt a3 for me, N7CAL noted that during
n,

e A I
ican Wl ne © Origl plonesar in .
g SR e

law officers tar the Evergrean 1
(VP), KaDUC (Secy), N?JGT (Treas), A very special thanks
1o thase of you who gave trasly of your tirmé and resources
to provide communications for the Special Olympics this year.
Frojections now indicate that Solar Cycle 22 may be the most
intense in history andits peak may be as warly as late 1388.
Aftillated Clubs rsceive $2.60 far every ARRL mambership
ranewai they process. FIJBLIC BERVICE HOURS: Cowlitx 3;
Garfleld 1; King 1550, Kitsap 185%; Thurston 825
King/Pierce/Thurston {Special OF m&achsg 759. Tratlic: KYAST
10, WATCBIN 92, K7GLL 4, N7DIP 10, KE7EC 28, NBEQZ 52,
KFTFF 20, W7GB 41, NYGGJ 83, KIGXZ 96, WIEL 10,
WTIGC 220, N7IL) 8, WYLBK 20, WTLG 84, WYPRT 8, KTSUX
32, KATTTY 25, K7UQH 59, WBTWDW 268, WATYEN 34,
KD7G, KDTME, KR7L.,

PACIFIC DIVISION

EAST BAY: SM, Bob vallin, WERGGE—ASMs: WEZF.
WEB3IFCV, SEC:; WELKE. STM: KBAPW. QDC: NY8Z. TC:
NSAMG. Field Day massagas werg recoived from the Live-
mare Amateur Radio Kiub, East of Livermore, with 25
LARK]! members participating and the East Hay
Amateur Fadio Club, from Juan Crespy Jr High in El Sobrante,
with 25 members ot whom 17 were RACES. KEAPW has dis-
rovared the DX call signs have changed a [ot since he last
chased them! MDARC walcomas KBOWNK, NSANF, ACSY
AND KBEYKM as hew members and congratulates the lol-
fowing on uj ?;a.das - KQPN/Ady, Bert Dawsond Tech, Paul
Dickey/Gen, Paul Edwards/Adv, KBEYFX/ Tech, Vicki Zum-
and KJ&GY, LARK congratfates NEGRF on making
Extra and KBEWAE on passing his Ganeral and ﬁening code
cradit for Extra. The club Is workl%cn rainstating their in-
tation statizs. HAC members KGEMH, NGGWL, N&JAF,
WEITG and KBBHLX participated in & Kaisar Hospitat drill,
BARC new officers are NBERR/Pres, KAGNQJVP,
NEKVISact und KJEFY/! T reas. They welcomed new member
WATHFN. CCCC mourns the loss of founder and tharter
member KBSLL. EBARC mourns the loss of membar Mas
Clark, xyi of WASKTL. Juns traffic. WBBDOB/ 147, WEVOM/
122, KEAFWI110,

NEVADA: SM, Joa Lambert, WBIXD—ASM: Curly, KZHRW.
At least 5 clubs in Nevada demanstrated their emergency pre-
paredniess on Field Day, and a good time was had by all.
SIERA Net is Monday, 6:30 PM on 147.27. SIERA Fall classes
will commences Sept. 9 for Novice class, and Septmeber 10
for Extra Class. Contact W7QO, They will continua wuntil
December 3, when exams will ba given, SNARS supported
the Jr. Olympics again this year. There ig now a Feno area
NETROM packet on 147.05. LVRAC had its July meeting com-
binad with & tour conducted by NK7N of the Clark Gounty
Dffice of Emergency Mgmt. This ts the Emergency Cperation
Cantor for Clark County, K7HRW holding VE exams in Heno,
Oetobar 22. Congrats 10 Beb Vc;?elpohl, R7A, as & now OBS
i the Tahos arsa. Thanks again, to the 32 Las Vegas area
hams who aasisted in the Henderson disaster. ‘Truckes
Maadows ARA is daing extensive planning far support of tha



...pacesetter in Amateur Radio

Three Choices for 2 m!

TM-2570A/ 2550A/2530A -sypur e scomais

Feature-packed 2m FM
transceivers

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

» Telephone number memory and
autodialer (up to 15 seven-digit phane
numbers). A Kenwood exclusive!

* High performance GaAs FET front end
receiver

© 223 channel memory storss oifset,
frequency, and subtone. Two pairs
may be used for odd split operation

® 16-key DTMF pad with audible monitor

* Extended frequency coverage for
MARS and CAP (142-149 MHz; 141-151
MHz maodifiable)

® Center-stop luning—a Kenwood
exclusive!

=COmTO PUSHON

Optional Accessories

* TU-7 38-tone CTCSS encoder

* MU-1 DL modem unit

* ¥V 8-1 voice synthesizer

® PG-2N exira DC cable

¢ PG-3B DC line noiss filter

¢ MB-10 extra mobile bracket

* CD-10 cali sign display

« PS-430 DC power supply for
TM-2550A7/2530A/3530A

* New S-way adjustable mounting
system

¢ Automatic reépealer offset selection—
another Kenwood exclusive!
¢ Direct keyboard frequency entry

* Front paned programmable 38-tone
CTCSS encoder includes 97.4 Hz
{optional)

144MHz FM TRANSCEIVER

mncL
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* PS-50 DC power supply for TM-2570A

¢ MC-860A/MC-80/MC-85 desk mics.

* MC-48B extra DTMF mic. with UP/OWN switch

* MC-43S UP/DWN mic.

@ MC-55 (8-pin} mobile mic. with time-out timer

* SP-40 compact mobile speaker

* SP-50B motile speaker

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

*» SW-T00A/SW-100B compaci SWR/ power meters
¢ SWT-1 2m antenna tuner

Complete serviee nranuais aré avadatie (or all Kenwood ransceners and most 30Cessones.
SEeCHCRfions a0 prees are sufpeal 1o chiange without aotice or Ghigation

Specfications ouarantesed on dmatewr bang< anfy

controls for excellent v15|ballty

# The TM-3530A is a 25 watt version
covering 220-225 MHz. The first full

featured 220 MHz rig!
Introdugcing...

mﬂ Digital Channel Link

Compatible with Kenwood's DCS
{Digital Code Squelch), the DCL system
enables your rig to automatically GSy
o an open channel, Now you can guto-
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

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

relizble operation, The whole process
happens in an instant!

TONE . VOICE |

Actual size front panel

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 20810
PO, Box 22745, Long Beach, CA 908(1-5745
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1988 International Winter Special Olympics. Contact WATMOF
for info. Attention all Nevada Hams: The DEADLINE FOR
ITEMS OF STATEWIDE INTEREST FOR THE QST COLUMN
1S THE FIRST OF THE MONTH.

PACIFIC: SM, Wayne Jones, NH&GJ—S&dIﬁ we had 1o bid
Aloha to Jan, AHBGJ, predecessor, and Helen, AH6GQ,

M. | ask avaryona o bear with me as { attempt to get my
taat an the ground in this new pasition. | kape to cary on what
Jon has started, at least unitl | gat my programs stacted. | have
asked all of Jon’s appointaes 1o stay with me until | can get
1o talk with everyone bo tind out his ar her wishes. Along with
the loss of Jon and Helen, the HF Packat Gateway station
closed down on July 10. | am trying to locate another station
to-carry the load, Hope to have one soen, Woll, Fiold Day has
come and gone. | hope everyone had as much fun as | did.
| managed 1o visit most of the clubs here on Oahu and they
seemed 10 be having a ball also, Kailua held their 4th of July
Parade, The EARC provided communications, cocrdinated by
KHEBI and KHBIS. Participants wete NHEIN, WHEBIL,
KHeKL., AHEBW, KHEBIO, WHEBKQ, N4AESX, WX4J, WHEL,
NHBGJ, KHACI, NHBQY, KHBJCA, NHEIG, NHEGT, NHBOR.
Traffic: KHEGNP 19, KLTIVQ 2, KHEH 45,

SACRAMENTO VALLEY: SM, Bob Watson, W8IEW—
Sacramenio's FAiver Clty ARCS is doing fing in thew program
10 equip schocls with Novice HF stations. With donated equip-
meant and money raised via & pancake breakfast {publicized
in Worldradia) they have srough to eg]uip three schools, In
addition, the donation of a computer will allow packet opara-
tiana at Highland High School. Many clubg do not get asound
o duil;goevamhlng that they hope to in a year, but most keep
quiet about it. You have {o admire the ankness of the ML
Vaca Radio Club; lheTa{ have a whole Tist of uncompleted items
in their nowsletter, They ARE celebrating their 20th year of
oxistance. The new Butte Amateur Radio Club is celsbrating
their ARRL Charter as an affiliated club with a picnic. From
the Kiskiyou Repeater Association, | learn that the ''Old Etna
Days* R’mup needs faur operalors to help in thelr packing
ovent, Whatis a ng event”? Does it have anything to
o with packet radgio? Ses—l do read your newsletters, and
thanks to those clubs that send them so | can kesp up with
things in the section, The Siera Foothills ARC has donated
$105 1o the W1AW Renovation Fund. That is & werthwhile
project that more clubs should consider. Our Technical Coor-
dinatar, Jettie, WERFF has finally solved his own problems
with 88B causing telsphone interference, now ha can advise
others how to do it Just ask him! Sorry fo raport that Ant
Fingerle, WABUZR, has resigned as Public Information Officar
far tha Southern Counties. Toe mmany other things ta do.
Traffic; N6LUY 262, WABWJIZ 199, K8SRF 111, Wi 34,
WABZUD 80, WEHFF 21, WBBSRQ 6.

SANTA CLARA VALLEY: 8M, Glenn Thomas, WB8W—SEC:
WABOCV. TC: WAGPWW, SThM: NBJLJ. PIO: WBBOML. ASM:
N&JQJ. ACC: WEMKM. BM:{vacant) OOC:{vacant) JUNE - Wa
are doin}q’ a number of things to promote training In the area,
One of these i the ARRL Class Hotline (listed below), Thig
i8 & listing of all current licenss ciasses that | am aware of.
It's only as good as the info [ get from YOU about classes,
a0 be sure | know when your ciub is having licenses classes
sa | can publicize it. Another of these things that we ara doing
ag part of the section level AAES oparation Is the woekly
training ferum. This net is held at 2040L on & number of linked
repeaters, including WBBADZ (146.115 +}, NBITW (440,1),
WBASH (1 45.27-6"3 224.38) and others. The net is run by Clay
NGBA. It's not easy to come up with topics each week,
fowever Clay does an excellant jeb, The net was started by
Dave NEJQJ, cur ASM for training. Give it & try if you're in-
terested in ems nm{lservme work... The F.O.R.M. group
went out tor the June VHF Q80 party. In one weakend they
waorked encugh six meter cantacts far YUCG on 6 meters,
along with hundreds of aother contacts on 144, 220, and
ovar several hundred miles ... Thera were many se

ovents this month. On one of thern, Dave NBKL coordinated
Amateur Radio support for a bike ride Jor the Multiple
Schlerosis Foundation. Saye Dave, "It a ot like doing com-
munications for a fire, with coverage needad back into saveral
canyons'... Many area clubs and groups went out for Fiald
Day this year. | raceived Field Day me: es from m:

grggps, inc!udlng\gbut not limited 10) W&YL, WEUW, KEGN,
WBOTX, WABGHY, KBYA, KFBVB, WELMN, N6WG {in the
East Bay sactionl?l), KABASY, WASTOW, K&IS ({in non-
standarg !ormati)e NBBIS, WA2IBM, KETM, and KEDYX, Con-
gratulations to KBGBA and WBEMLC on their upgrades to
axtra class] Oncea again, no tratfic teports this month, where
are you guys? OO reports; WHEL. FPW. Phone numbers:
Amateur Radio Classes (408) 971-1424. License Exams (408}
984-8353 (ARRL VEC) or (408) 255-9000 (Sunnyvale VEC).

ROANCKE DIVISION

NORTH CAROLINA: M, W. Resad Whitten, ABAW— ASM:
AB4S. SEC: N4MYB, STM: KANLIS, BM: K4DWW, AGG: WCAT,
TC: KHTL. SGL: KE4ML. PIO: AB4FW. My anology for lack
of NC Section News last month. SARs & PSHRs were sent
in, however. [BT] Danny Hamptan, K4ITL, has served as NC
Technical Coordinator {TC) for over 4 years. Danny was ane
of the picneers of repeater development in NC and has served
as Technical Director of SERA. The linked repeater system
PCAN), which he conceived and implemented E:ilh help from
Y Arnateurs throughout the state), has been a MAJOR
factor In our emergency communications activitios. In 1984
Danny raceived the Ordar of the Long Leat Pine from termar
Governor James B. Hunt Jr. for his rale, and the role of PCRN,
in emargency communicatons after the tornedos of March
1984 and during Hurrlcane Diana. in 1985 Danny recewved
the NC Chapter of APCO's Annual Award for his statewide
contributions to the developmont of repeaters and enhancing
their role in amergency communication. This award was
rasentad by chaptar president Mick Rankin, W4ZUS. Contact
anny if you are Interested in an Assistant T appointment,
8T)] A telephona outage in Charlotte on May 21 resulfed in
nsg of 911 service in many ceunties, jong distance and lecal
sarvice between exchanges and many teletype and computer
circuits. Emergency communication was provided locally for
hospitals and countles; and statewide far Red Cross and NWS.
BT] Hurricane exercise held on Juna 15 covered 26 coun-
ing and had extensivae Amateur radio participation. HF link
to National Hurricane Center was established for NWS Office
in Wilmington. Simulated loss of telephone service and pawer
outages at repeater sites made the exercise authentic and
challenging tor the participants. Officials praised cur perfar-
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manee which rastiited in good media coverage for Amateur
Radio. Although WE Amateurs often measura our perlor-
mance by tratfic count, we need to realize that EM officlals
evaluate our contnbution by our presence and the numbar of
comeunication inks we can provide. When you are at a stra-
tegic location, and are prggared o handle iraffic, you am
maeting the expectations of the officials!! %BT] Shelby ARC
(which has 1 ARAL membershipl} will hold their 31ist
Annual Shelby Hamfest (“the grand-daddy of tham al”) an
Sep 3 & 4. Any ether clubs in NC with 100% ARRL member-
ship? [BT) Field Day trafic recieved from: Robason Co, ARES,
Jehnsten Co. ARS, Faar ARS, Mecklanbung ARS, Union
Co. ARS, Brightleat ARC, Kinston ARS, Cary ARG, Onslow
Co Tk S s e e
At ar 8.

“Fraffic for Ma%]vuvne: KANLK 2157252, AATE 20 L,
196/191, K4l 1371124, WD4HTE 124/, KAMEYF ©9/98,
WB4WII 73/66, N9CGD 70/28, KB4OKB 87/ , NAMQU 42/ ,
KA4TLC 41/, NAJRE 40r29, WDAMAD: 36/52, AB4ED 38/39,
KIAYV 32145, WAEHF 27/23, NALST 27/25 , WAAMNR 27/26,
ASEF 23415, N4CJJ 18/11, NAUE 15/28 , WAQEDN 14/23,
WBATOP 7/30, W2JDB 7/ , NCAK 1/14, KA4OJIN /56,
WO4RMQ /47, WALWE [14, WBKLF 72, N4TCH 1

SQUTH CAROLINA: &M, Jimmy Walker, WD4HLZ— ASM:
WB4UDK. ACC: WDdHLi. BM: WOIKT. OOC: WANTO. PIO:
KJADT, BEC: K4BUG, STM: WAANK. TC: WA4UNZ, Our
Sectlon had quite & turn out for FD. The rapons [ recalved
Indicated that everyone had a great time. If your club was
active and didn’t send me a message, you lost out on those
easy points, Did you or your club get involved in an’ o of
public relations with your operating activities? Don't forget,
good grass roots public information and public relations do
agreat deal to help us by providing visibility for Amateur Radic.
There are ather evants you can stage other than FD: mes-
sage booths at malle; solicitation of traffic from loca! service
clubs; regular and frequent dissemination of info about
amatour activitias through the local media as well as com-
munity activities; school programs; presentation to service
clubs and community organizations. Exhihits, demenstrations
and publicity are essontial 10 Amateur Radio survival. Your
club, net or group should have a PIA hard at work involving
your members in this effort. Our Section PIQ, KJADT, can
assist your PIA - stast a first rale public awarenass program.
Nets ﬁr - Jun): Blze Ridge 6192/198, SCESB 2581/213, York
8, Greater Pgo Deo 1359/154, Lancaster 403/49
Traific; K4ZN 117, W4ANK 116, KB4BZA 113, N4MEJ 68,
KA4LAM 65, WADRF 32,
VIRGINIA: SM, Mark Witt, NN4I—OOC: W4HU. BM: AB4U.
SGL: WAUMC. PIC: AA4VP. TC: WXAC. STiM: KB4WT. BEC:
N4EXQ. AGE: NT48,

VIN 1PM 3907 KB4NGD
VSBN 6PM M7 KI48BR
VSN €:30PM 3680 N4KSO
VN(EARLY) YPM 3680 N4GHL
YNEATE} 10PM 3680 WBAKSG
VLN 1015PM T W4Ls
SVEN T15PM 15682 NT4S
STARES 9PM 14897 KJ4VT
DEGEL 9:45PM (JADWED) 3910 KA4NWK

June was busg manth for Virginia Hams. Seventy-two
Richmond ARES members provided communications for the
Special Olympics for the third successive year. The group has
heen asked to continue on a permanent basis, A plaune was
presented 1o SEC Earl Bishop in appreciatien of ARES par-
ticipation. The plaque will hang in tha newly acquired emer-
gency communications van, Later in tha month, Amateurs in
cantral and eastem Virginia ded communications for the
annual North Anna Nuclear Plant disaster exercise. State offl-
cials expressed great pleasure in the drill’s success and were
espacially impressad with packet raclio usage. Technical Coor-
dinator Don Landes, WX4C, has built a ¢adre ot Assistant
Technical Coordinators with particular strength in RFUTVI.
With the Increase in the amount of AFI, we have a strang
resource within the state to counteract the prabloms. Refer
problems to Don. The newest Assistan! Tachincal Coardina-
1ors appointments are president of the Valley Amataur Radio
Associatian MaynasboTr\:R Charles Gamer, WA4ITY, with
particutar interest in /RFI and [F. Jahn M. Mathis,
WASFAL, af the Southwestern Virginia Wiraless Asseciation.
John has twenty-nine years of Amateur Radie experience with
aneral technical expertise. (You should ses his shackl)
tember 17-18 is the Division Convention at Virginia Beach.,
Since wa are host Section, | hope all appaintees will attend
the Saturday noon meeting. Sixteen Field Day messages were
racaived by the SM or SEC, All but two wera sent by packet.
The accuracy of farmat of all cannot be vouched for, but the
extonsive use and accuracy of the packet system was
encouraging. Some messages had been refayed by CW and
hone thus showing tha importance of an interactivie system.
acket syse?s arp encouraged 1o submit menthly reports to
the Section Traffic Manager with a traflic count 50 that their
participation In traffic can be included in ARRL reparts. The
reports must be In proper ARRL message format submitted
by the fitth of the month. Only those messages sent and
recelved in proper maessage format shouid be counted
Sysoes. Traffic for June: K4DOA 502, NAGH( 447, N4
348, W4.ILS 209, KAMTX 168, W3ATQ 156, WBAPNY 144,
KB4WT 96, KBANGO 82, WD4MIS 81, WB4KSG 73, K4QJH
81, KBAOPR 57, W4TZG 49, KJ4VT 45, KB4PW 42, K4BGZ
40, WB4ZNB 349, WA4LTO 37, K4.IM 30, K4GR 30, NN4IL 28,
N4SMB 26, KK4FY 26, KI4BR 26, N4KSO 21, N4FNT 20,
WAHDW 19, WaHU 18, KKBL 18, KW 17, K4VWK 185,
K4MLC 15, WB4EDS 15, WB4LKIT 13, WA4TVS 5, B4UED
4. WBAZTR 4, WATVAL 2.
WEST VIRGINIA: SM, Karl 8. Thompson, KSKT—SEC:
KSQEW. STM: N3FXH. ACC: WASCTO, SGL: KEBS. TC:
K8LG. Rept Coord: WBBGDY. Jax Mill HF was tairly well
attended. WX was %teat and everyone seemed to have W
time. Tnx to N8FMD and committee. WDBDHC is new N
Mgr, WD8Y is new WVYMD Mgr. Tr to WBYP and WBFZP
for their years of dedication. KUSC was chosen outstanding
amateur for 1988, congrats Bob. MARA was FI} winners for
1987.

NET FREQ  TIME (NI QTG SE NM

WVEN 3065 G600 796 49 30 WAYP
HILLYBILLY 14280  Noon Su 108 -] 4 WEYP
WVRN 530 163 28 a0 KaLG
WVN 86T Y00 3 m2 30 KZ8Q

(eontinued on page 148)

BAD NEWS AND GOCD

The bad news is that we inconven-

ienced some of you and embarrassed
ourselves in the process. We stopped
shipping new ALPHA 86’s almost as soon
as we began earlier this year.

The good news is that we're shipping

again — the most thoroughly engineered
and tested amplifiers we've aver buili..

THEY WEREN'T QUITE ALPHAs

The basic design of the first 86's was

sound, as evidenced by their jlawless per-
formance on the Howland Island dxpedi-
tion. They'll quietly deliver 1500 + watts all
day long, reflecting the ruggedness and
reliability of their ALPHA heritage. But
“alPHA" means retinement, too. To be
candid. that job wasn't finished.

Ray Heaton {the ALPHA owner's inside

man at ETO} alerted Don and me that
certain things weren't exactly nght We
dug in and found that several peripheral
functions didn't meet spec under all con-
ditions. How that happened is a story for
another day, butin any event the amplifier
wasn't up to ALPHA standards.

ALPHA 86 IS THE BEST

{ bellgve that ALPHA 86 is now the best

amplifier ever offered for any kind of ama-
teur HF service. It has unprecedented
capability.

1 5 kW continugus HF output

+ Complete HF coverage

* The uitimate T/R switch for every use.

s Faster, easier tune-up.

* Simultaneous display of peak Pout.
Preil, lg, & Ip.

* VSWR fripout to protect your equip-
ment when you forget.

* New grid-current-derived ALC which
works smoothly with modern trans-
ceivers like the TS-240S to maximize
average RF output.

WE'RE SHIPPING

Ray has up-to-date delivery info. Early

‘86 owners: If he hasnt contacted vou,
please call Ray at 719-275-0563. We want
to update vour amplifier and, as a gesture
of appreciation, extend standard warranty
terms for as long as you own it.

73,

Dick Ehrhorn,
W4ETO




_ HEAVY ARTILLERY IN A
ONE CUBIC FOOT PACKAGE!

# 1.5 kW RF output, no time limit, all modes
# Complete HF coverage from 1.8 MHz

# Truly quick and easy tune-up

# Fast, silent T/R and full break-in -

# ETO's exclusive 3 YEAR limited warranty

Sales AND service now factory direct!
For details and illustrated brochure, -
call or write: -

. . i Tn EHRHORN TECHNOLOGICAL

L - [ - OPERATIONS, INC.

P.0. Box 888, Canon City, CO 81212 (719) 275-1613




TECH TALK from ICOM

O
ICOM

Phase Noise: What It Means To You

ontinuous forward progressions

in electronic technology often

bring to light new characteristics
and measurements associated with mod-
em innovations. Some of those parameters
are relatively easy to visualize and under-
stand. Others are more complex and
difficult to define, leaving open-ended areas
for self-interpretations. A recent example
of such vagueness is phase noise: a
convention-attending amateur asks a
manufacturer's representative about a
fransceiver's phase noise: then, after
hearing & figure, asks if it is considered
good or had. Recognizing the need for
fangible descriptions and how they relate
to real-life operations, this Tech Talk
overviews phase noise from a straight fact
rather than heavy technical standpoint.
Your understanding of modern technology
is important to lcom simply because you
are important to us.

Simply explained, phase noise is a
spin-off of using frequency synthesizers for
generating local oscillator/mixer injection
signals in modem fransceivers (the heter-
odyne signal that beats with incoming/
outgoing signais and selects frequencies
as you turn a transceivers main dial).
Circuitry within that synthesizer includes a
reference oscillator, one or more Phase
Locked Loops, and several Voltage Con-
trolled Oscillators for covering various
+ bands. Phase noise resulis when a small
amount of the reference oscillator's signai
reaches the VCO with a random phase
diffierential. Resuftant undesired/spurious
signals on the VCO's output appear at the
synthesizer's frequency and harmonics of
the VCO. They are then applied fo mixer
stages where they produce random noise
both within a utilized bandpass (near-in
phase noise) and quite remote to that

bandpass {far-out phase noise).
Translated info plain language, that
means phase noise on a synthesizers
output injects noise info a transceiver's
mixer stage. The noise, in tumn, is amplified
by subsequent transceiver stages. if a “T/
R-common” or front-end mixer is affected,
phase noise can be measured not only
on the transceiver under test but also on
a nearby transceiver as well (via over-the-
air radiation during transmit mode}. This

' situation of “one rig getting into another

rig”, incidentally, is probably the only real-
life time when phase noise may be
detectable: a multi-multi contest set-up with
several transceivers operating simuftane-
ously in one room (and assuming we are
not considering kw amplifier noise: a
malady that’s been around many years).
Since the previous discussion left open
ends for drawing misconceptions, lets now
consider what is and is not phase noise,
We can then consider its techniques of
reduction. Phase noise should not be
confused with excessive noise blanker
insertion levels with its resultant hash,
computer-generated noises picked up
by adiacent located transceivers,
general band noises (like magnetic
storms} and transmitted linear ampli-
fier hiss. As pointed out in March 1988
QST, aimost every modermn transceiver
includes a high gain amplifier strip that
boosts low level signals to one hundred
watts output (an external power amplifier
can increase that power to 1500 watts). An
ampiifier's circuitry is influenced by internal
characteristics like thermal agitation and
shot effects, consequently its output is not
absolutely quiet. One sfation’s output signal
can thus contain a small amount of
(amplifier} noise or hiss that can degrade
the noise floor of nearby receivers. Should

that noise/hiss be accrediied to iransmitting
gear, receiver circuitry, or phase noise? The
only true answer to that question is derived
through carefully conirolled laboratory tests
and measurements, as phase noise is an
extremely low level characteristic and
measuring equipment must not infroduce
extraneous noises for misinterpretations.
Indeed, the very low level of phase noise
in most transceivers is seldom noticed
during usual on-the-air operations.

Effectively minimizing phase noise in
modemn transceivers involves assuring a
spectrally pure and clean sine wave is
output from its frequency synthesizer. lcom’s
outstanding engineers accomplish that
most important objective through advanced
electronic circuit designs, extensive shield-
ing and incorporation of special bandpass
filtlers within the frequency synthesizer,
Additionally, various frequency-related
components within the synthesizer are
operated near their maximum capacitance
values. These techniques yield a very good
signal-to-noise ratio mixer injection signal
which in tum assures an exceptionally low
phase noise level.

While Icom fransceivers consistently
exhibit low phase noise levels in [aboratory
fests, considering that parameter as a
standard technical measurement fike noise
floor or dynamic range may prove an
overkil. Low levels of phase noise are
difficult to evaluate accuraiely and, with the
exception of precision laboratory instru-
ments, easily mistaken for other noises.

Conversely, amateurs seriously con-
cemed with minimizing phase noise in
modem fransceivers are encouraged to
review Icom's superb noise reduction
techniques and designs. They are simply
one more example of the best in qualty,

design and overkill performancel

ICOM America, Inc.. 2380-116th Ave. NE., Bellevue, WA 98004 Customer Service Hotline (208) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75063 / 1777 Phoenix Parkway, Sute 201, Alanta, GA 30349

ICOM CANADA, A Division of ICOM Amenca, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 274 Canada

All staled specifications are subject to change without nalice or obligation. All ICOM radios slgnificantly exceed FCC regulalions imding spunous ecnissions. TT788.



ICOM IC-761

ONTOP

The Canada/USSR Trans Polar Ski
Trek did not include leeway for second
best. That's wh&!they chose Icom’s IC-761
HF transceiver. With amateur radio as the sole
means of communication in their 1,240 mile
venture across the frozen Arctic, excep-
tional performance and dependability were
vital to their mission. Just as they are to
your globe-spanning home station activities.
THE COMPLETE HF TRANSCEIVER!
Includes: oBuilt-in AC power sugﬁly
«Automatic antenna tuner «105
dynamic range «Exceptionally low phase
noise «100W output on most modes

THALLKE

CERE
o

” C;761~HFéronsc§v&

~ “For more than three months, under the most exacting
- conditions, the lcom equipment med superbly in

" support of the Polar Bridge pedition. . . leor equipment

~wasour first choice.”.
~ Bary Gl VEXCORNEACOAKIDA, Chie OpaatosHrth Pofe 28
- 1534 Carada/UUSSR Trares Polar $il Trek T .-

OF THE WORLD

«100% duty cycle oHigh stab{l]ﬁ% t()ﬂdsgtea] O
r

oscillator «Self-calibrating S

oMultiple filter selection eDial or front
keYFad frequency selection «32 memories
First in Communications

bands, all modes with general coverage
receiver ePasshand tuning «[F shift
sBuilt-in jambic keyer «Semi or full QSK
rated at 60WPM oBuilt-in wide/narrow

SSB and CW filters. O Anorca %(lm?gxo foi NE Bl Vg4
i tomer Service Hotline
BEST IN RELIABILITY! 150 Premier Drive, Sufie 125, Inving, X 75063 / 1777 Phoenix

Pariway, Sufte 201, Atiarta, GA 30349
(COM CANADA, A Division of ICOM America, Inc.,
3071 - #5 Road, Unit 8, Richmond, B.C. VEX 2T4 Canada

All sialed specrieiiinns ane subject fo change wihow: naotice or cbligation. Al
KCOM radics a?micanﬂy exceed FOC regufatons limiting spuncus
amissions. 751688

Field proven top performance backed by a
one-year warranty and four North Ameri-
can service centers, Icom's IC-761. . . when
there is no room for second best.




the 230A Linear Amplifier

Something new in a high power, high quality, HF linear amplifier

The Advanced Radioc Devices (ARD) 230 series represents a new generation in high power
linear amplifiers, Utilizing microprocessor control, the 230 provides tull "HANDS OFF"

automatic operation,

Full power is always available
Completely automatic
Microprocessor controlled tuning

No time limit for QRO

Full QSK

LCD metering

VSWER readout

Microprocessor controlled protection
Automatic tube monitoring

Eiasy modification for 10 meters
RS9-232C output for external control
Modular construction
Exportfcommercial versions available
Remote antenna switching control
Remote control up to 250 feet away
UPS shippable (3 boxes)

¥ ¥ ¥ ¥ ¥ ¥ ¥ F Y Y¥ V¥

F ¥ ¥ ¥

Frequency: all amateur (1.8 - 21 MHz)

Drive: 50 - 80 watts for full cubput

Qutput: 1500 watts PEP

Input Impedence: 50 ohms unbalanced

Tnput VEWR: 1.5:1 (higher on WARC)

Quiput Impedenca: 50 ohms unbalanced

Harmonic Supp: greater than -456 dB

Intermod prods: more than -35 dB down

Duty: CCS (cont. commercial sve.}

Tubes: EIMAC 3CXB0DAY (two]

ALC: 0 to -8 YDC

Cutput Configuration: Pi-L

AC Power: 230 VAC at 20A

Size (WHD in inches) & Weight
Microconbroller: 10x6x9 at 5 lba
RF/AC unit: 14x22x13 at 86 Ibs

Orders: 800-368-3270 M .4%5%0"
EEB Electronic Equipment Bank
| 516A Mill St. NE, Vienna, VA 22180

{just minutes from Washington, DC)

' R9100 SUPER ROTATOR

The Advanced Radio Devices (ARD) R9100 is the heavy duty antennas robator designed for the big gun with antenna loads to one
ton. All components are designed and selacted for durability and long life, a quality often over looked.

The control system provides both anzlog and digital readout of direction to within £1 degree. Provisions for external computer controf
which allows rotor positioning by the mere keyboard entry of a target country’s prefix. Software is provided for use with most
popular computers.

This quality rotor is the most capable and powerful unit designed for the amateur market today. You can pay more and get less.

(it

SPECIFICATIONS
Rotating torque: 10,000 inch lhs.
Braking torque: 24,000 inch lbs.
Vertical load: 2000 lbs.

Mast sizes: 2.0 to 3.5 inch Q.D.
Motor: 1/8 HP

Rotation speed: 1 RPM
Weight: 230 lbs.

Size: 14.9x25x15.1 inches (wilh)

Write for complete specs and
installation information

Distributed Exclusively by EEB

Bl Orders: 800-368-3270 BT o
EEB Electronic Equipment Bank
B 5!6A Mill St NE, Vienna, VA 22180

{just minutes from Washington, DC)}

_1 24 D0aR



THE BEST THI
IN SMALL P

Mect the master of 2-meter FM mobiles! I[COM’s easy-to-operate IC-228A/H
answers your vequests for custom big ng rformance and maximum frequency
coverage in a compact unit designed lo fif foday’s autos. Operate odd split and
subaudible-tone accessed repeaters, momtor NOAA weather and enjoy incom-
parable ICOM quality with every call!

DUPLEX INDICATOR SUBAUDIBLE TONES/BEEPER

Indicates plus ar minus duplex. Includes alt subaudible fones buit-in. TONE appears
mhen the tolne encoder s wWmed on. SOL fights when
PRIORITY WATCH e optional UT-40 pocket beep function is activated

lently monitors for calls wih ed
Monitor any channel for calls while con- %Inir}]_y monfors arcalls wif your re-programm

tinuing operation an another frequency.

WIDE BAND

TUNING STEP COVERAGE
INDICATOR Full reception of 138-174MHz
. including public service and
Programmable tuning NOAA weather bands. Trans-
steps of SkHz, 10kHz, mit range of 140-150MHz
15kHz, 20kHz or 25kHz. includes MARS and CAP

frequencies.

45 OR 25 WATTS

The (G-228H defvers 45 wats; e C-228A gag] mg&ggﬂs —
25 watts. Both include selectabla low power. e tg;e. v

SRF INDICATOR IEMORY LOCKOUT

Shows signal strangth when receiving, and relative

Lights when a memory channel is programmed as
autnit oowear selection when  aeldnchannal

KAGE

S COME

¢ Wideband Coverage
138-174MHz Rx

e 20 Memories with Memory
Channel Lock-Out

e 45/25 Watts
o Color Keyed LCD

¢ Band and Memory
Scanning from Supplied
DTMF Mic

o Call Channel
¢ Optional Beeper
o Priority Watch

O
ICOM

First in Communications

ICOM America, Inc., 2380-116th Ave. NI F_, Elellevue Wa 98004

Customer Servica Hotline (206) 454.76

3150 Premier Drive, Suite 126, Intng, TX 75063 i

1777 Phoanix Parkway, Suite 201, Allanta, GA 30349
1COM CANADA, A Division of ICOM America, Ing,, 3071 -
#5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

Sind

Mi i Spaccabons B Sioct K nhARGE WA patie o dﬂlgiﬂuh Al IGOM radgios
erewd FOU [L)] Ik lots, 8



o\SCO VEQ,

Here's your chance to discover (or rediscover) what is going
on between our ham bands in the way of international broad-
casting. Many modern Amateur Radio transceivers can
receive these frequencies. Now it is easier than ever to hear
world events as they happen — providing you know whers
and when to look for a particular station. Passport to World-
band Radio lists shortwave broadcast stations by country
and frequency. It also gives the language, power and anten-
na directivity at specific times. For example, when might you
expect to hear an English language broadcast from Malta?
The country listing shows such atransmission on 9515 kHz.
For more detail you turn to the frequency listings and see
that the broadcast takes place at 2030z with a power of
250 kW beaming Europe. The frequency listing makes iden-
tifying particular stations a snap! International radio is a
great way of increasing your knowledge of the world. Some-
: ~ thing is happening right now! You can be a part of it by
B R listening in on the medium and shortwave broadcast bands.

1988 EDITION 352 pages, 1988 edition $15.00 plus $2.50 ($3.50 UPS} for

postage and handling.
NOW AVAILABLE ¢ 9
{Formerly Radio Database International)

ARRL 225 MAIN ST., NEWINGTON, CT 06111

TEN-TEC ... Made in the USA

ACCESSORIES List SALE
ek earien o] - ; ¥ | 2510 SSB/CW Mode B satellite conv 549 00 485"
i - i 209 300w dry dummy load ........... 29.00
1| 2298 18-30 MHz 2KW PEP tuner..... 349.00 319%
e i 3228 Balen kit for 229B............ 18.00
w3 Ee 1| 3180 BOm mobile 78" high ..., 34.00
1Y L T 7T e & | 3175 75m mobile antenna.......... ;?gg
PARAGON Lst SALE | CORSAIR I List SALE | 3130 30m moble atoma .. 2550
585 9-band xcvr w/.1-30 MHz revr 2245.00 1899 | 561 9-hand digital transcewer ........ 144500 1243 | 2190 20m mobile antenna ............ 2150
960 Deluxe 228 ps wf:,peaker . 23500289% | 950 Deluxe 224 ps w/speaker...... 23900 219°* | 3115 15m mobite 20tennd ........... 75.00
256 M transceive module .. . 6300 2636 Remote VFO.................. 269.00 249% | 3110 10m mobils antenna ............ 2450
257 Voice synthesizer......ooeevee. 58.00 282 250 Hz 6-pole CW fifer ........ 63.00 3101 42" top sechon SAger.......... 175
258 RS-232 interface .............. 65.00 285 500 Hr G-pole CW filter........ 69.00 3001 §0-20m mobile matcher.......... 18.00
282 250 Hz 6-pole CW filter ........ £5.00 288 18 KHz B-pole SSB filter ...... §9.00
285 50 Hz 6-pole CW filter ........ 64.00 603 KR-1B Dual keyer paddle...... £9.00
288 1.8 KHz B-pole $SB filter ...... 6400 700C Electret hand microghane ... _ 37.00
700G Electret hand microphore....  37.00 705 Electret desk microphone.. .. .. 59.00
05 Electret desk micraphane...... 65.00 1140 18/24.3A OC curcurt breaker 1800

1140 18/243A DC circuit breaker  13.00
AR it s | Large Stocks, Fast Setvice ® Order direcﬂy from this ad!

425 15kw PEP outpit linear w/Q3K ... 2685.00 2299 | Late model SSB/FM gear (no handhelds) accepted in trade.

Order Toll Free: 1-800-558-0411 """ {55 505 "4

AMATEUR ELEGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 @ Phone (414) 442-4200

AES® BRANCH STORES —————  — Associate Store

WIGKLIFFE, Ohin 34032  ORLANDO, Fia. 32303 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHIGAGO, lllinois 60630
28940 Euciid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N, Rancho Drive  ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (407} 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312} 632-5181

Outside ) 200-321-3594 ?n“inLd:lSOO 327-1917 No Nationwide WATS Jutside1.800-634-6227 Pubide 1 800.621-5802




HOW DO YOU P

IC-2GAT: 7 Watts R 135-17MHz Tx 140-150MHz
IC-4GAT: 6 Watts sp4somkz

IC-32AT: 5 Watts rx13s-17amH/ad0-450Miz:
Tx 140-150MHz/440-450MHz

A New Generation of Powerful, Versatile Handhelds.

Select a new ‘G Series” or dual band ICOM transceiver and

;njoy fzf’ll base station luxury in a portable unit designed especially
or You!

© Maximom Fre%gncy Coverng]e. The IC-2GAT
receives 138-174MHz, including NOAA, and transmits
140-150MHz to include CAP and MARS frequencies.
The IC-4GAT operates 440-450MHz, and the IC-32AT
receives 138-174MHz and operates 140-150MHz/
440-450MHz.

¢ Most Powerful Handheld! The IC-2GAT delivers
seven watts! The IC-4GAT is six watts and the
IC-32AT is five watts! One watt level selectable for
local QSO’s.

o 20 Memories. Store any frequency, Tx offset and

IC-32A7 IC-4GAT

subaudible tone in any memory. Total flexibility! IC-2GAT
. . 2 Meters and 2 Meters 440MHz
¢ Programmable Scamning of band and memories plus 440MHz

easy lockout and instant memory recall.

o fdditional Fenfures. Battery saver, call channel, all
subaudible tones, multi-function LCD readout and
DTMF pad.

o Compatible Accessories. All [COM IC-2AT/02AT
series batteryb{Jacks, headsets and speaker mics are
e.

interchangea

TCOM

First in Communications

ICOM Amenca, Inc., 2380-116th Ave. N.E, Bellevue, WA 98004
Customer Service Holline (206) 454-7615
3150 Premier Drive, Suite 126, Irving, TX 75053

o Optional UT-40 Beeper silently monitors a busy
channel for your calls. When the pljegerggrammed
subaudible tone is received, the unit beeps and the
LCD flashes.

1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349

ICOM CANADA, A Divislon of ICOM America, Inc., 3071 - #5 Road, Unit 9,
Richmand, BC. VBX 274 Canada

All staled specibeations ars subject to change without natice or obligation. Al ICOM radics signifcartly
eaceed FCO ragulatione limiling spurious emissions. MHess.



CREATE) A GREAT SIGNAL THIS SUMMER!

Unique mast
HIGH PERFORMANCE LOG PERIODIC ANTENNA centering guide ROTATORS
ONE ANTENNA COVERS 50-1300 MHZ!! \ Rugged
y mast clamps Military
i - Type
" Weather
‘ Proof
) r}i _ Cable
L connector
WIDE COVERAGE ai A GHTWEIGHT g
LOW VSR : "+ EASY ASSEMBLY E
HIGH GAIN i ~_smu. SIZE Worm gear (RC5A-3 cutout) /
E { it mmde;“ doooo No brake! N {Lower mast bracket available)

CLP51 30-1 50-1300 MHz 25 6l. SDOW 5/ Boom $239 + shipping A

CLP5130-2 105-1300 MHz 20 el. 500W 4 '6* Boom $138 + shipping 25:223 | ~Speed control
Operate on 6m, 2m, 1%m, 70cm, 800 MHz and 1.2 GHz using .
only one antenna and one feedline. No tuning is required and gkl —Preset function
the VBWR is 2:1 or less across the entire frequency range .
with excellent forward gain. The boom is made of high quality

aluminum and the elements are precut for easy assembly. Manual control RC5A-3
Each model can be mounted for either vertical or horizontal
polarization. Create VHFIUHF log periodics are great for the RC5-1 10 8q. . $251
amateur bands, scanners and numerous other applications. RC5-3 10 sq. ft. preset 3328
RC5A-2 25sq. ft. $399
) e RC5A-3 25 50, ft. preset $459
el e RC5B-3 35 sq. ft. preset £736
s S e 714 Series Tribanders All rotators wili fit most towers. Please call for additional Information,
105;23‘:: ;":;:l"!‘ “ 10thru40m (4Bands) e
730V-1 DIPOLE! 730V-1 /
714X:3 i o : 7
No Radials

Elemenis Boom Longest Turning WgtPower Easy assembly

Model 40-20-15 Length Elemeni Radius Lbs. PEP Price

T14T 21414 286 437 25'3" 71 2kw 3574 Horizontal Great Performance
714X 3414 32'8¢ 44 262" 75 2kw §762. Polarization
71473 2414 286" 43¢ 253 75 3kw $707.
71‘."“3 . 3414 32'5" 44 26:2" 80 3Ikw 5024 Find out why more and more people are replacing their lossy verticals
{Priges include balun) and moving up to the super performing 730V-1 dipole. The 730V-1 con-
sists of two 19 ft. heavy duty, self-supporting elements and bracket
Rugged High Performance Mono Banders! with an etficient balun that is ready for mounting on a standard TV

mast. Rotation is not necessary! The V-dipoie is superior to standard

Y. 703 iCY,—203 G - vartical antennas in gain, noise and efficiency. $158 + shipping.
. e 318 Series Tribanders
R T 10-15-20 Meters
T 3sc
Mono Bander Data

Elemenis Boom Longest Turning Wgt.Power
Model 20-15-10 Length Element Radius Lbs. PEP Price
318JR N3 131 31 5g 28 1.2kw $289.

Boom  Longest Turming Wgt.
£l.  Llength El. Aadius Lbs. Power Price

CY104 28.0

4 18'8* 1874 12'11* 19 2kw $185. 318 M 16047 314r 47747 40 2kw 3345,
CL10DX 2800 B 30°6" 18'%” 1671 33 Zkw $310. 3188 y4is 200117 311 18°4* 49 2kw  $434,
CYi54 2100 4 188" 245 15'5% 21 Zkw $205. 318C Bi55 294107 31017 29 56 Zhw $643.
CLISDX 2100 6 40°8* 243~ 24'3* 58 3kw $559. 318847  UAM4  20°%10  37°7° 1811 52 Tkw 3608
CL20 1400 4 30°9* 36°8~ 368~ 58 3Jkw $485. (Prices inciude balun) 2kw
- Price does not Inciude shipping. :
ALSO AVAILABLE: ROOF TOWERS » All Create Antennas Are Manufactured With High
MONOBANDERS « TRIBANDERS » TOWERS ¢ Quality, Heavy Duty, Precision Aluminum Tubing
DUALBANDERS » COMMERCIAL For Easy Assembly and Long Life. \M .
i .
TO ORDER CALL TOLL FREE 1-800-255-7020, : ORION HL.TECH
orin CA 818-888-4927 M.F 9:00 AM to 6:00 PM PST P.0. Box 8771

) Calabasas, CA 81302
(Specifications ard prices subjact to change without rotice orobligation)  FAX 818-888-5112 TELEX 697-3899 -




Introducing the only mobiles that
double as answering machines.

Now you can stay in touch—even
when you're away from vour radio.
With Yaesus 2-meter FT-212RH
and 70-cm FT-T12RH, an optional,
internal digital voice recorder
serves as a convenient answering
machine for you and your friends.
And that's just the heginning!
High performance mobiles.
The FT-212RH features wideband
receive coverage of 140-174 MHz
(144-148 MHz Tx), while the
FT712RH covers 430-450 MHz.
An oversize amber display includes
an innovative photo-sensor which
increases the display brightness
during the day. The function huttons
are arranged in a chromatic musi-
cal scale—ideal for visually-impared
operators. You get 45 watts output
on & meters, 35 watts on 70 em.

P

U AT R (T R L T R

D/MR CALL MH2 s

An autodialer DTMF microphone
with 10 memories, each ready to
store telephone numbers up to 22
digits long,

And, like our FT-211RH Series
mobiles, you'll enjoy simple controls,
vel sophisticated microprocessor-
based flexibility. Including I8 mem-
aries that store frequency, offset,
PL tone, and PL mode (PL encoder
built in, decoder optional). Band
or memory scanning. Offset tuning
from any memory channsl. Memory
channel lockout for scanning,
High-low power switch,

All in an amazingly small
package, shown actual size below.

Digital voice recorder option.
Only Yaesu brings vou the advanced
technology found in our digital
voice recorder option.

B R
FM TRANSCE!

FAWHITE
temmg, YOICE

AT
EWRHTE
tomm VOICE

BEEP

‘memm RPT

" Yoesit USA 17210 Edsvards Road, Corritas, UA 90701 (213) 404-2700. Repais Service: (213) 404-4884; Parts: (213) 4044847 1~ - =

fogs. and §pecificatisne subject t changd witholl notive. PL i tgisterdd: frademark of MatorSla, Iné ™~ -

You can store messages or your
call sign—in your own voice, not
a synthesized replica—or give your
friends a private code for leaving
messages on your radio. All they
need is a DTMF microphone! Then
vou can play back your messages
either in-person, or remotely by
using another radio with a DTMF
microphone. And you've always
got security becase vou can com-
mand vour radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu’s FT-212RH
and FT-712RH mabiles. The anly
radios with the power to keep you
in touch. Always.

YAESU

a

LOW POWER




GRAND
CANYON

and handling.

PRICE
564
Add 8300
Shipping and Handling

Designed tfor
APARTMENTS - MOTELS -~ VACATIONS

Quick Simple installation. Operateson 2, 6, 10,
15, 20, 30 and 40 meters. All coils supplied. Oniy
22-1/2 inches long. Weighs lass than 2 lbs.
Supplied with 10 f. RG §8 coax and counter
poise. Whip extends to 57 inches, Handlesup fo
300 watts. VSWR—1.1:1 when tuned

2§ Write tor more Oetails and other BEW products

imclﬂy Corfin Catia

F Distib
Yor! ls‘.

years of satisfied customers! Catalog §2,
CBC INTERNATIONAL

We specialize in CB radio modification plans and
hardware. Frequency and FM conversion kits, repair
books, plans, high-performance accessories, Over 12 |

P.O. BOX 31500AA, PHOENIX, AZ 85046

WORLD FAMOUS
GRS
EVTERS

Write tor Brochures
8044/30448 shil $16,7¢ ppd
o GURTIS ELECTRO DEVICES, INC.
S {415) 964-3345
*  Box 4050, Mountain View CA 94040

By Walker Tompkins, K6ATX

Yau'd think that Tommy Rockiord would take a break after ali that
happened to him in Death Valley QTH. Not so! This daring young
amateur radio operator and his over-the-air friend, Dr, Antonio Bonilla,
EA7BK are on the trail of Aztec Gold hidden somewhere in the Grand
Canyon near Lake Mead. The hams have clues to the location of the
treasure, but they are being followed by the notorious museum bandit,
Buke Holiister, who has sworn vengeance against Dr. Bonilla. Can
amateur radio save the day against Hollister and his heavily armed
compatriots? Will Tommy find the hidden treasure? To find out, pickup
a copy of Grand Canyon QS0 today!

Walker Tompkins bases his Tommy Rockford adventures in areas
familiar to the author. This latest book was inspired by runs down the
rapids of the Colorado River by KBATX. (For more information about
the author see May, 1986 QST page 60.) Grand Canyon QSO like the
four adventures that preceded it (SOS at Midnight, DX Brings Danger,
CQ Ghost Ship, and Death Valley Q TH) is $5.00. All five adventures are
available for $20.00. Please include $2.50 ($3.50 for UPS) for shipping

8044ABM $19 95
{plus $1.75 shipping)

NEW
ONV SAFETY BELT
WITH SEAT HARNESS

ADJUSTABLE TO 467 WAIST
Extra $10,00 Large to 56*

‘ WITHOUT SEAT HARNESS

ADJUSTABLE TO 46" WAIST
Extra $10.00 Large to 56
ONV Tool Pouch 15.95 95
Add 3.00 for handlin
VisA MIC CHECE% $ 7 4 .
UPI Comm. Systems Inc.
Box 886 ¢ Saddle Brook, N.J. 07662
201-368-3655 » Telex: 844-106 - (UPICOM}
1-800-345-5634
FAX: 201-368-2460
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FREE
Kantronics’
FASTFILE™

FASTFILE™ is a powerful terminal
program for PCs and compatibles that
performs neat, fast file transfers.

Faster is Better;
Speedy 2400
Baud

Faster is better for files.

2400 baud is twice as fast for files as
formerly speedy 1200 baud, reducing
chances for error during transmission.
And speeding along long data strings,
which helps keep the airwaves open.

You'll receive FASTFILE free, but you
should also look at its big brother,
PACFILE™, an cxclusive Kantronics

And you can still select 300 or 1200 file transfer program for only $29.95.
baud in seconds. j\
. \
New!

VERY Special af
Suggested Price ;-,,f

Normal suggested retail for our
KPC-2400™ unit was $329.00. The

new breakthrough suggested retail is
just $199.00! A 40% savings!

‘Do the Hop; up to 2400 Baud Packet!

Advanced
Feature List

The KPC-2400 is not only the fastest
packet on four rubber feet, but has all
these "Designed and Built in the U.5.A."
features:

*Watchdog timer
*Personal Packet Mailbox™
*WEFAX command
*Software-selectable
300/1200/2400 baud rate
*KA-NODE™
*TCP/IP compatibility
*32K RAM

Also "built in" is Kantronics’ uncom-
parable commitment to service. So
there’s no better time than now to get
into Packet. Jump in or up with the
Kantronics KPC-2400™!

e Kantronics

RF Data Communications Specialists

1202 E. 23 §t., Lawrence, KS, 66044 (913) 842-7745
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NOVEX

RF Signal Generator/Counter

4.1 - 150 Misiz

¢ Harmonics W 450
AM modulation

v XTAL mputicheck

+  Digital readeut

NOVEX SG4162AD only $249.95 + $4 S&H

NOVEX SG4160A same m above extept no digstal
rendout/counter  only 314995 + 34 S&H

B} ELECTRONIC
-‘-’EB EQUIPMENT

STORE HOURS
TL, W, FR 10-5
TH 109, 8A 104
80, M — CLOSED

MODEL HFGY
Compare Active Elamem! Lengths
HESY mMMMﬂ

2 vertcat

—)

AF Audio Generator/Counter

< W Hr - 1 MHr
s Sire - s wave
¥ Low distormon
/ BY RMS vutput
¢ [iginal  readour

ND\IEX AGZG{BAD only $249.95 + $4 S&H

NOVEX AGIG0IA similar o above eicept no diginal
readout countze oaly 314995 4 34 S&H

Function Generator

4 Same, Wi tnangle
3 Hz - .5 MHz

< M2 offset

20 Ypp oulput

S i30 VAC power
meiudes test leads

+ Ewternal inputs van voatrol Alvl i¥YCAY or
M (VCF) and produce AM, FM, sweep, ASKE,
or FSK aignals

NOVEX FG2020A only $149.95 + 4§ S&H

B Orders: S00-368-3270 =4t oo
EEEB  Electronic Equipment Bank
[

3I0A Mil St NE, Viesas, VA 22130
flust minnbes Yeam Washingion, Dit)

NOVEX

BANK

cR18

CREATE RODF TOWERS CONSTRUCTED OF HIGH GRADE ALUMINUM WiTH GALVANIZED
STEEL BRACING FOR ADDED STABILITY AND STRENGTH WILL EASILY ACGOMMODATE _ conms comitee sih 2 B on, mbsir moariag
YOUR ANTENNA REQUIREMENTS THREF SIZES OF ROOF TOWERS WILL SUPPORT VHE Shnna me et i i auth o 0
ANTENNAS, HF TRI-BANDERS. AND OSCAR SYSTEMS. RUTATORS EASILY MOUNT sroutsmutiourig oc i st irsy o
INSICE THE TOWER. AN DPTIONAL THRUST BEARING (4305 IS RECOMMENDED. Mimtment on 1520 \ametes, 8 meia austret s 4

Szt

1o nt

18M My

Ak 24% | 3aA ETT R I
WO A | 2ean)

AN LR s Bt AR
oM 280 [co7A LY Y-

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR DBLIGATION

Ewdricel and Mechanizal Specifications

|
3
pping weght Mhssd i
Haght. ftirim 1
raning g (intioses BE conoes
s Jor dieest tonomctioa ke any i
fenpth ol S50l cabig feomingtsd i 7
Fvy i
VAT retmanee 1S T o el oot Dl i tpetal 1
] Tevel o shove srod B
cantalationy i
Marciwicih for YERA |
LESY 1 mader « 1500 ke
15 meter: . Entim Dk
s alacs - seten bard
¥ cnatecs - motm hand r
5 meta - 90 Wb
YT @ 0 A0 100K
WCHE: Trama 390K DA b Ay S o P P
e hambuit o1
Power taling gl et 560 801 Wl Baney
Wind 1w %3 1 merm
£anyed wind
il rating”

¥ matisrileph asomng
9 | and Pepepiaiiie
inyizllatian

v it

siment of 80, 4l and X medar resanater codt, ngt 1

Tunczrett o 40 and 30 meler oy Cels fox B0PS, €0
4t W) meters e D160, dame i dminem wee, W
wrcrd 10 34 SUPBTLAG, Byt Siatitd batwew aca

DM4061 Dip Meter every ham nesds one

A most For every ham shack - chegk c¢oils, lank  cirguits,
sitentss, wse Ay RFE generator | wterndf  modulaton, ook
for harmoncs. L3 - 350 MHz 6 plug-in woils

only $79.95 + $4 S&H

SWR-3P SWR/PowerfFieId Strength
Fzasures uubput/SWR,
while on the air

10 & 00 watt seales

+ 17 to 150 MHz

© &0 23% caneclars

r 5 whip antesas

only $19.95 +34 S&H

PM330 RF lfower Meter/Dummy Load
for, LY

v 18 e 300 MHz

1 %0 shms WP

0,120 wait ranges
aswres your HE &
HI power output

only $99.95 + %4 S&H

FC525[] Counter know your tmnsmit frequency
e ~|0H1mI5(IM‘H?
v digits
> Aaparete o k1 enianr
roiate tmes !oor 3 oo
r HF & YVHF inputs
r Excéllent for audio
e AC pawer adapter PASP
included
only $120.95 + $4 S&H

B Ordecs: 800-368-3270 g &
EEB  Electronic Fquipment Bank
|

1A Mili 8t NE, Vienna, VA 12130
just ruinutes fros; hington, ¢

MODEL | HEGHT "“L"Fn‘:’aﬁ‘f&?ﬁ Kk BASE [MAX VERY.| TOWER | PRICE ﬂ,ﬁ; ¥ I: :nw:’“;:j:;' Arn ik
INFT2 WIDTH | LOARLES, | WEIGHT L8s. jobadog Sarss el ol ol e i
&3 w 5 U@ M | 31y 440 “aappig wight 12 25 4 by
tRa0 |90 m@mMeH | 57 HFBY 127.00 ) 3
CR45 144 23 @ 9 MPH 39" 881 | MISC ITEMS
soTe | Jhrust Bearing o GR-18 CR-30_ and (RS XA {60 B 40
Maxlrnum Acceptable Masgt Diameter 2 dipole ... ..
“GUYING |8 AEGUIRED N ALL ROOF TOWERS. UPS SHIFPABLE AP151-36 2m on glass
GM W4 Amhag ...,
ROHN CUSHEARRFT HNMEN 2 ek
206 MWsetl .,.ooooens 4595 A4 4 of. taband HoNRED 2 guck ..o
HAG topsect 9 ... ... %E A Jel tuband .. 2B plesd 3‘11';’";3’ mag
250G Weeet ........... 585 AVs Soand rapvert . {1796 2o, #1 balun
26062 lopsect & ..., E19 3219 14 el. 2mt. hoomer .. 10795 i
456G 1{fsec1........._.. 1379% 215W8 158 ei. wude band IR
45462 tap sect 9 2t . . 595 SRGHSBN ﬁ']umper. FEDUUNY |
ASSHG 24 el 0cm boomer | 3585 M5 Nmast. ..., ..., o
845G aceess shell 16 el USCAR 435 LB Jway switch ... B
03 theusk bearing.. ... L 6785 Lac? BlitzBug......... 895
M2 mast,......... : Atdé-107 10 ef OSCAR 1439 4Uu #jumper ... %5
SBZ5G shartbase,.. ..... 25 MHZ . 57 % TRTR0 Sinpod . . 195
5456 short base .. 5595 ADP-1 OSCAR pack 2m1 & ARDONL. Wrolar .. B
EF2545G qinpolg ... .o.s | Tom L 1678 aeay) % pabie .. 9%
AKD MOREY AR2 2t vert.ingo ... 2793 o 5 catle ... 5%
HUSTLER ARY2 amt verl. ringo N TREXLU % cable ... 2085
83TV f band trapverl . 1479 janger... .. Mm@y 0 cable L. 5SS
58TV Shand trap vart. . 12556 ARN-2B 4k vert ringa C3e01 posx swilch ... .75
481y 4 band trap vert, . 58 qanger L. 4% s voux swilch .. 1099
7144 Fie siaf 21 — ﬂanﬂﬂﬁ% % AND MORE!
collinegr L ... . 2 AT el
NOUMG?  moplemasis 3% AND MORE! UNTENNA
AMI0/RMIS  10m-15m resonator . 12.05 BUTTERNUT 10 vertcal w700 CR2AM
AMI0S/RMISS  super sesonator .. . 17 g5 HFBY Wvertical. ...
AM0/RM20S st & super HE2Y Hedn vertical... ...
susunator 15 MOVS IMT vertical
N30 3mt std resonator . 1745 AMKI raot mig. kit ..
BMMO/EMAOS  sid and super. 18352695 TBRIEGS 160m add on :
AMTSIRMB)  Thordoswd, ... ... igg MPS mig. pust sleeve ... B
AMTES/BMBOS /5 os B super... . af s HESE HF mum eam .. 13995
aM-1 bumper mt ... . 1645 HY-GMA
sEM-2 stainless ball mt 1895 THIDAS Zel kriband :
SEMa sping .. 1695 THSMKRS el triband [
ot quick discornect | 1585 EX defmband A £ ppogy  PERMMT —call— 4100
&6M-2 dmt S/&mag mt . 7845 THRRS df TMIpep LB T ant Man MT 41.00
HoT teunk mL w/swivel 1BAVIS Shand frap vert. L 1 o ] reeeas -
gall . 175 MAVOS 4 band frap vert. £ caan 20MHzMagMT ... 3700
AND MORE! &4’5 «{]’gn":r‘r'l‘éﬂ'{git E g than  140MHz Mag MT 34.00
WRTORIE 0 dpole kit WRIAMAG Ot mag. ML cmu_ Radome Cover - ca: ~12.00
PLE04 8040 dipole et - AN MORE! GARLE IS NOT INCLUGED
P40 10 dipole ot ... WE CARRY THE FOLLOWING BRANDS A5 WELL
5080 8 shartened dipole .. o4y HY-GAIN ADTORS .. BEAALINCD ALPHADELTA ARISTA, ASTHON
M0 40 shartened dpole .. 5695 12X AWsa f......... 485 gak, BAW, RECKMAN. HENCHER. HIAD
ALLBANDER  TRMOML ... ... 3% HAMIV 5sq ft........ 29955 DATONG FLUKE HAL HEIL IGOM. IWATSL.
R ... e A% DB §5sq it - 21385 J 1), KENWODD. LEADER MARANTZ. MAXON
AND MORE! MEJ, NOVER, NYE VIKING. SANGEAN, SUNY
KM DAIWA ADTORS _[ENTEC TOKYO-HY-POWER, TUSHIBA, TRIFE
KTHA trihand 4 e c MR/50E sy it 39 LITE WELL YaESY
KT34%A triband 5 el 4 p MRiSoPE wipresel ... 4185
2 g} op oW M| ELECTRONIC
o 2t satellte [
435180 wem satellite KER EEB
br  Tmeudie b ISIPOLES ARE AATK = EQUIPMENT
@B Pemsalelle g og  Pheroc BANK
MBA D meles H ToHie
PMBLEX et 0 Mz 516 Mill Street NE
GASLE & CONNECTORS
Belden 9913 inw Loss . Vienna, YA 22180 USA
Golumbia RGZ13 80 € (OHM) mag o, L1895
AGR/L QAT e Zmeolt & whp ... 2% Pricgs & spacs subject 1o change
G B M, mag m. .. 1985  Shipping charges not included.
RES9A TE0HM ... 2mcoil & whig .. ... B85 {'week for delivery
Elﬁﬁgv'sfllv%fm- T :::?:gi&pa“;rﬂpdﬁék - %‘gg Returns subject to 20% restock charge
e 00 o S2El ORDER TOLL FREE B00-368-3270
BNCIMI-UHFIF . . JUR I eal&whip, ... it ] o
Flumbia Low Loss .00 AND MORE! Tech Info—VA orders 703-938-3350

NOCDD.s
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AN

« Standard EIMAC SK-410

- socket available

- More information is available on
palr of EIMAC 3-500 Z tubes for - the new EIMAC 3CX1200A7 tube
new amplifier designs. . - from Varian EIMAC, or any Elec-

1678 8. Ploneer Road
R Telephone. 801+ 972 5000

It Lake City, Utah 84104'

varian

~ September 1988
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\ Z/”f IEATHER STAR

A Power-Packed byDIGITAR™

C,om\)‘ﬁ‘:L

og\i‘ gg, MICI‘O Weather Computer for Your Station...

FA LI

1’1-‘\ P ‘».N'\Frrl

At A Price You Can Afford!
Reads Wind Speed (MPH/KPH) « Hi Gusts « Wind Direction
'Fbmperature {Present-Hi-Low) » Wind Gh:ll Scans Alﬂ

;r:?fﬁh g

Py

An Absolute Must for Every Ama-
teur s Badio Station! Gives You

Ophonal Steef Desk Stand (Above) §9.95

Important Changing Weather Condi- AS %EN
tions That Can Be Critical To Your %NC New_s"mmv-
Antenna System! éraue ot he 1938
Protect your antenna o

y Downfiilt Races
system a nd h Um e atop Mount Kiska!

]
& must in every shack. Now you can scan heavy Wind Gusts. .. Wind
Direction... Temp Hi/Lo and more! Get your own computerized Your SPECIAL
weather station at an incredibly low, affordable price.
The New Azimuth Weather Star by Digitar is a high quality, power- F HEE BO”US
packed weather computer, just ioaded with features. Gives you accu- 0 d TODAY»’
rate weather data...right in your shack...at a touch of a finger. It f
Created with the latest CMOS mucrg-chip technology. ."_l?_f:.___w___
Get the tamous Azimuth World Time, Duai-Zone 24-Hour Station Glock,
You Get All These Exciting FUNCTIONS & FEATURES with the TW2 ... A o .
. HAHDY.COHIEAET SIZE: 2sz‘x2‘.‘z°x15‘z” ¢ Oisplays Local & Intl in 15 Cities/Zones. Betaif Value $29.95
« WIND SPEED-—Calculates pulses from full-function anemometer included Dauad ACT NOW! SEND TODAY!
with system.

AZIWI%— WEATHER STAR

11845 W, Olympic Bl Suite 1100, Los Angeles. CA 90064 (Dept WX1)

YES Please send mel 1 Anmuth Weather Star TW2 Micro Weather Sta-
tionis) & FREE BONUS—the Azimuth 24 Hour Uyal Zone Travel /Statian Clock.
Enclosed is my check of money order for the hull ammount plus options & postage
& handling. {Gaht, residents please add sales tax.)

QR Charge my ! IVISA | ‘MasterCard  Expires
Card # InterBank #
heck Dptions you are ordening: t | Azimuth Weather Computer {TW2) $159.95

« WIND DIRECTION—W ind-sensing weather vane relays direction ta computer.

« WIND CHILL FACTOR—Autamatically factors wind speed and outside tern-
perature readings.

+ TEMPERATURE—FRemote external sensor (included) reads autside temperature.

« HIGH /LOW—Tracks highest Wind Gusts plus figh/low external temperature
at the touch of a butten.

« F/G—>Automatically Converts Fahrenheit to Celsius—Miles to Kilometers.

« Programmahle SCAN—Lets you selgct & display tunctions you need.

« OPERATES ON BATTERY or AC POWER

YOUR TW2 SYSTEM COMES COMPLETE WITH « Anemometer & Wind Vane
rmade of high impact, Ultra Violet resistant piastic, with stainless steel bear-

[y

XX

X

5

i
i
i
i
[
i
]
i
]
i
I
i

GET THESE EXTRA OPTIONS - DKS-22/Desk Stand Cratted in Beautiful E
[
|
g
g
i
!
i
i
I
i

ISZ1 1ngs & shaft for years of trouble free service » Forty feet of cable lear-in with 1 i Stainless Steel Desk Stand (DKS-22)59.95 1 {Rechargeanle i-Cad Battery
&% convenient connectors « External temgerature sensor » Mounting havéware Pack (BF31$6.95 ¢ 140 Ft, £xtension Gontrol Cable (Requires 2] (EC40) §14.85
£ ] ! 1AC Power Adapter (P$12) $9.95 N
<k = oo
1A Stainless Steels BP-3 Rechargeable Ni-Cad Battery Pack « AC Power Adapter (PS12} SubTotal . ) ;

S} mz ) J— — Sales Tax Calif. Res. = T

£ Bz Anait’s MADE IN AMERICA! YOUR SATISFACTION GUARANTEED! we_ Add Shipping and Handling ($3.95 Weather Station Unly & $1.95 for
rd Or returr in 10 days for a complete refupd! P — each ophion)

’..‘,‘ 1 YEAR Limited WARRANTY from Manufacturer! . Total Due; —__ FOREIGN GROERS—LJ.5. § ONLY & Please double 5&H
)-:‘ Charges,

pd CALL TOLL"FREE (800) 882 73 88 Send To: Print Name Call

}v‘ ﬁddress - Apt

- ALSO AVAILABLE AT HENRY RADIO ity State Zip

:f! & ALLHAM RADIO OUTLETS! Daytime Phone [ L

ORDER YOUR OWN WEATHER STAR—CALL OR SEND TODAY!
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- LISTEN 'I'O YOUR VISITORS FLIGHT ARRIVE AT 'I'I-IE AIRPORT' TO NOAA WEATHER, ANI) TO

PUBLIC SERVICE, POLICE, FIRE, FORESTRY AND MARINE FREQUENCIES

MODELS: PC5-6000/PCS-G0I0H (25W/ASW). dfso coming soon PCS-G200 220MHT,
PCE-6GI00 70CM ard PC-10 10 Meter FM Handheld, CMOS AND ADVANCED SUR-
FACE MOUNT TECHNCLOGY PROVIDE UNPRECEDENTED {:OMMERCIAL
QUALITY AND RELIABILITY.

UNPRECEDENTED WIDE REQUENCY COVERAGE: The PCS-5000 receives [ 13,00
to 135,995 MHZ AM Alrcraft/136-173.995 MHZ FM and transmmits 140,100 to 150,000
MHZ. Modifiable to ALL MARS and CAP frequencies {praof of authorization/Ticense
required}

TINY SIZE: Qnly 2 Inches kigh, 5% inches wide and 7% inches deep!! Easily fits anywhere,
even in the smallest car!

20 CHANNEL MEMORY IN TWO BANKS PLUS 1 TEMIXIRARY CHANNEL (TM):
Fwo memory banks, A and B have 10 memory channels each, The memories store frequen-
¢y, shift widih, offset information, atid PL tome frequency as programmed. An extra memors
chane! {that we call TM-temporcry memory) is provided ta allow you to store any aperating
condition Instantly again and again!! - .

UP 7O 21 NONSTANDARD SPLITS: Program amy split in any channel.
VERSATILE SCANNING FUNCTIONS: Dusl memory scati, programmable band scan-
ning, hold scan and delay scan functions are frovided, with seleciable delay time, ALL
etrory channeis are tunable independently,

PRIORETY CHANNEL MONITORING: Memoty Channel BO(the flrst chennel in memory
bank B) is monitored every four seconds regardiess of any operating candition, Whena signal
is received, a beep is heatd.

DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): Always stops on
Trequency desired when scanning.

FROGRAMMABLE FREQUENCY STEPS: In memory, frequency steps can be set at
SKHZ w0 20KHZ in any increment,

BUILT-IN PROGRAMMABLE 'TONE ENCODER: 57 differant tanes are built in for
EXCLUSIVE DISTRIBUTOR:

AMATEUR-WHOLIESALE ELECTRONICS
48 Greenshoro Highway, Waﬂclnswlle, Georgia 30677

MANUFACTURER:

Telephons {404) 7689-8706

instanit programming of PL 1ones into memory channels and migrocomputer. Tone frequens
cy can be entered indepcnémtly In RX and TX. A tone decoder is available as an option.
LITHIUM BATTERY BACKLP: Memory information can 9e siored for up to 5 vears
even if power is removed.

FREQUENCY REVERSE: Altaws you to listent to repeater input frequeacy..
FEATHER-TOUCH TUNING CGNTROL KEYBOARD: The LED hacklighted light touch
keyhoard performs all tuning operations simply by pushing the key(s) and key aciuation is
audibly verified.

LARGE LCD (LIQUID CRYSTAL DISPLAYY: The LCD display shows the operating
frequency, S/RF, memory channef in use and varfous ather operating fiunctions. The LCD
is back-lighted by green LEDs, making it possible for you to read the display even in total
darkness.

FULL 16 KEY TOUCHTONE PAD MICROPHONE: DTMF Micraphone functions a8
gule-patch when, transmitting.

DIGITAL S/RF METER: Shows incoming signal strength and relative transmitier pawer.
MICROPHONE CONTROLS: Up/Down memory and trequency controf,

TRUE M, NOT PHASE MODULATION: Unsurpassed intelligibility and audio fi idelity,
High/low Power: 25W/A45W or SW/10W (600/6000H), Output-Fully adinstable.
SUPERIOR RECEIVER: Sensitivity is better than 0,15 Microvolt far 20-DB quieting.
Cotnmercigl-Grade design assures optimum dynamic range and noise suppression.
AUDIO OUTPUT; 2 Watts or more.

SPECIFICATIING SUBIECT TGO CHANGE WITHOUT NOTICE.

OTHER FEATURES: Rupged dynamic touchtone D'CMF microphone, built-in speaker,
mobile mounting bracket, remote spenker jack, and all cords, plugs, fuses and hardware
are included.

FOR YOUR NEAREST DEALER OR TO ORDER:

TOLL FREE 1-800-451-2397
I'-'AX (404) 769-7970 (7pm-10am) Telex. 4930709 ITT
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The popular ARRL License Manual Series. The ARRL Technician/General Class License Manual separates the study material for the Element
34 (Technician) and Element 3B (General) exams for easy study. The material coveting the Technician Class is good for exams given
through Oct 31, 1989; the General Class material is good through Oct 31, 1990. The Advanced Class License Manual is good through
Oct 31, 1890 and The Extra Class License Manual shown is good for exams given Nov 1, 1988 through Oct 31, 1991,

lew Extra Class License Manual

The latest of the License Manual Series to be updated includes the new Element 4B
(Extra Class) question pool that will be used on exams given from Nov. 1, 1988 through
Oct. 31, 1991. The text is organized in the order of the new Study Guide Syllabus released
by the VEC Question Pool Committee. There is an alphabetical glossary of key words
and important terms in the text are highlighted in bold print. Problem areas on the exam
are detailed.

Our popular beginner’s package, Tune in the World with Ham Radio will be good
through Oct. 31, 1989 and is just the “ticket” for the prospective Novice! Don't forget that
it now comes with 2 90-minute cassettes that were revised with this edition to teach the
code painlessly. Other publications like The FCC Rule Book which has current FCC
regulations are listed below. |

Tune in the World with Ham Radio

With book and cassettes ........... #0380 $15
Bookonly...........oooiiiiiat. #0399 $12

Set of 2 C-80 Casseftes ............ #0398 10

License Manual Serles N THE WORLDP
Technician/General Class .......... #0143 8 5 P
Advanced Class .. ...ovvvverirreiies #016X $ 5 i
2nd Extra Class-exams thru 10-31 #0178 8§ 5

3rd Extra Class-exams after 11-1 #0763 $ 5

FCCRuleBoOK ...ooevvvieinann s #0216 5 5

Code Proficiency

Morse Code the Essential Language #0356 $ 5

CodaKit .o viiiia e, #5501 % 8

Morse University TM Tune-in bock and

cartridge for C-64 computer........ #0259 $40

C-60 Code Practice Cassettes
30 min. each at 5 and 71 WPM* ... #1030 % 5
30 min. each at 10 and 13 WPM* ... #1040 § &5
30 min. each at 15 and 20 WPM* ... #2050 % 5
*Same tapes included in Code Kit
Orders must include §2.50 shipping for book
rate or $3.50 for UPS.
The American Radio Relay League, Inc.
225 Main Street

Newington, CT 06111




Two affordable radios in one—that’s

exciting,

Yaesu's dual-band FT-727R
packs our best HT know-how into
one compact design. At a price
thaty in step with your ham
budget.

Hit hard-to-reach repeaters s
wn;h a powerful 5 watts on both 2

2 meters and 440 MHz.

Work the hands quickly
and easily with a wealth of
microprocessor-controlled
commands;

Jump between the separate
VHE and UHF VFO regisiers,
Program each of the ten memo
for instant recall of repeater in
ard output frequencies, odd sph
and tone encodeidecode.

Scan the memory channels
the entire band, or a band seg-
ment. And return to any speci
frequency with the priority featy

[se link repeaters hy progra
ming TX on one band and RX on
another. .

Gonserve power with the bat
tery saver. It lets you monitor silent

troducing

X logical step.

while drawing negligible current.
And measure your hattery level
with the digital battery voltmeter.
There’s even a “Low Battery” LED.

Finally, vour operation is
rotinded out with features like VOX
capability. A one-touch repeater
reverse switch, An LCD readout with
illumination lamp. A high/low power
switch. Remote computer control
capability. An optional CTCSS mod-
ule. And Yaesu's full line of optional
accessories.

So step up your aperating capa-
hility now with the logical choice in
HT operation.

Yaesu's dual-band FT-727R.

YAESU

Yaesu USA

17210 Edwards Road, Cerritas, GA $0701
{213) 404-2700

Repair Service: (2121 404 -4884

Parts: {213) 404-4547

Price\ lmd qpem'rieatmns subjeet tn changa
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The New
688-page

ARRL

Operating
Manual

iS

near Miamisburg, Ohio. The success of

the Monsanto Amateur Radio Associa-
tion's qmerﬁ.;:ncy plan in helping focal authorities
deal with this potential disaster 1s documented in
November 1986 QST The phntoa&gﬁ)h ahave
which was taken over the seene by Mike Carter,
WDEBSI, shows what could happen in vour back-
vard! Would you be ready for such a situation? The
Fmergency Cammunications chapter by Richard
Regent, K9GDF, in the new ARRL Operatin,
Manual tells how to prepare for such an eventuai-
itv. Emergency Communications and efficient mes-
sage handling go hand-in-hand. Maria Evans,
KT5Y, tells all about this sub{gct and how vou can
become a part of the National TratticSystem inthe
expanded Tratfic Handling chapter. )

Qver forty percent of the radio amateurs licensed
taday were at one time or still are shortwave listen-
ers. With modern transceivers, it's possible 10 hear
what s going on outside our ham-bands. David
Newkirk, ARTM, adds his enthusiassm for_this
vlosely related hobby in the SW1, chapter, On a
related subject, Paul Rinaldo, W4RI, tells us about
the charactertstics of the Amateur Radio Spectrum
and how our bands are assigned,

Most hams are interested in just getting on the
air and talking to someone. Evenso, hamradio isa
lot more than taiking into a microphone or pound-

n July 8, 1986, a railroad tanker carrying
O toxic¢ phosporous derailed and caught fire
e

I...

ng a tele%\raw key. Carol Smith, AL, and Bill
Jennings, KIW., have grepared a chapter on Basic
Qperating. Tt is just what the newcomer needs in
order to get started, and it's good review for some of
us who have been away from ham tudio for a while.
Almost evervone can yualify for the Rag Chewers
Club Certiticate, but do vou realize that there are
hundreds of Amateur Radio awards from through-
out the world? Well vou can see dovens of these
awards in fuff eofor along with their requirements
im the Awards chapter by Bob Halprin, KIXA,

Clarke Greene, K15X, tells all about competitive
operating, Clarke has won almast every major con-
test, HF. VHF/ UHF, from home and away, using
full power and QRP. Now he tells how it's done!

Almost evervone seems to be interested w digital
communications these days, Stan Hprzepa,
WATLOU, covers Packet Radio in detail; wlgik-
larry Wolfgang, WAJIVIL. covers RTTY and
other digital mades in 2 separate chapter. If vou
find SSTV or ATV of interest, Bruce Brown,
WAISGVK, has put together a fantastic chapter on
Image Communications.

If you still need to work the countries repres-
entcdyby the @81« below, you're not alone; but
you can pickup some good tips on working 12X
fram well-known I3Xer and author Bob [ocher,
WYK NI, [¥X-peditioner Carl Hensor, WB4ZNH,
gives advice on how to operate from the “rare anes™

without catching malaria or worse! You can find
vut when ta work DX at anytime during the sun-
spot eycle by referring to the propagation tables
which were newly incorporated in this edition,
You'll also find sunrise-sunset tables for working
DXCC countries around the wanld, and there isa
great chapter on Antenna Orientation by ARRL
Asmtenna Book editor Jerry Hall, KITD.

RBesides “‘Eackez." WATLOW tells what s new in
the ared of FM and Repeater operation. This chap-
ter is *must” reading for Novices who want o use
repeaters for the first time or for those who want to
upgrade their eXisting repeater operations. Vhere isa
lot doing these days on weak stgnal YHF;UHF
wurk and Mike Owen, W3IP, shows how it’s done
from moonbounce to meteor scatter, Will vou be
ready for the OSCAR launch that may take place
later this vear? Ick Jansson, WID4FAB, captures
us with his satellite operating technigues,

You'll also find numerous handy tables and charts
in the third edition of The ARRL flperating
Manual, [t is edited by Robert J, Halprin, KIXA.
Deputy Manager of Membership Communications
at ARRL HQ. The new edition 1s avatlable at your
dealer or from ARRL for $15, (Please add $2.50,
$3.50 tor UPS for shipping and handling.)

but it’s also




SSB Transceiver for
rofessional Communicators

Thermostatically Modular mnstructitén
controlled fian— 7 for ease of maintenance, .
for added reliability !

future plug.in options '~

Harris introduces the RF-3200, a new series of

HF-$SB high-performance, long-range voice-and-

data communications transceivers. The RF-3200

Series rugged design, outstanding reliability, and minimal

maintenance custs, make them ideal for:

® Federal, state, and local agencies

® Police and security forces

® Foreign embassy communications

® Natural resource exploration

® Rural development agencies

® Public and private utilities

Does your program need a low cost state-of-the-art

transceiver system? Then call us today. (716) 244-5830,

, : ~ Extension 3681. Or write RF Communications Group,

RF-3281 Digital Antenna Coupler ~~~ Long Range Radio Division, 1680 University Avenue,

Rochester, New York 14610.

RE-323 ]i{WSGI.id—Stﬁté'Ampljfier
with RI-3200

FGC Type Acceple 3 HARRIS
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WITH PURCHASE OF
COMPLETE TOWER/ROTATOR PACKAGE

Select your own HF beam antenna up to the value designated for each package. Only one antenna may
be selected. The value of the antenna is the suggested amateur net price published by Telex/Hy-Gain —
see box below. *

Order your tower/rotator package and selected HF beam antenna from your authorized Hy-Gain dealer.
The entire package will be shipped, freight prepaid, directly from the factory to you.

PACKAGE NO. 1 PACKAGE NO. 2

HG 3758 Tower HG 5288 Tower
Coax arms Coax arms (3)
Thrust bearing (1) Thrust bearing (1)
Mast (1) Mast (1
FREE Ona fiF Bea FREE One i Boam 0,
ne m ne eam
Antenna of your choice 570000 * Antenna of your cholce $? . mﬂo *

up to a maximum value of up to a maximum value of

Contact your dealer for package pricing.

PACKAGE NO. 3 PACKAGE NO. 4

HG 54HD Tower HG 70HD Tower
Coax arms {3) Coax arms (4)
Thrust bearing {1) Thrust bearing (1)
Mast (1) Mast (1
E‘-}?(E%SAMIJI\; gr HDR 300 rotator EZF%(E(ESAMI-III\:, g; HDR 300 rotator
ne eam ne eam
Antenna of your choice.. $8 0 000 * Antenna of your choice $9 0 000 *

up to a maximum value of up to a maximum vatue of

Contact your dealer for package pricing.
*Suggested Amateur Net Price of HF Beam Antennas

TRIBAND AMATEIJR NET  MODEL MONOBAND AMATEUR NET
TH3JRS Junior Thunderbird, 750w PEF 0 2395 1038AS 3 element 10 meter $115.40
TH5MK2S Thunderhird, 5 alements 768, 3758 105BAS Long John & element 10 meter 6000
TH2MKS Thunderbird, 2 elements i 158BAS Long John 5 element 15 meatar
TH7DXS Thunderbird, 7 eiements . 205845 Long John 5 elernent 20 meter
Explorer 14 . 204BAS 4 element 20 meter
30/40 M Conv, Exp. 14 , Discoverer 7-1 Rotary dipole 30/40 meter
725 Discoverar 7-2 2 element 40 meter
Director Kit 7-3 converts Discoverer
7-2 to a3 element heam

ALL MERCHANDISE SHIPPED FREIGHT PREPAID FROM THE FACTORY
DIRECTLY TO YOU. OFFER GOOD ONLY IN THE 48 CONTIGUOUS UNITED
STATES OF AMERICA. OFFER EXPIRES OCTOBER 31, 1988.

TELEX COMMUNICATIONS: INC.
9600 Aldrch Ave. So., Minneapalis, MN 55420 U.5.A,

Call Toll Free in U.5. 800-328-3771 + In Minnesota Call B12-887-5530
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\ Tiny, Tough & Terrific

2m/70cm Dual Ban
Mobile Transceiver

ALD-24T

140mm W % 50mm (H) x 641
St (W x 27 (HY x 6% (D)
Sratlest Duat Band
Transceiver Avallable

With ALINCO’s advanced engineering and technology, the ALD-24T 2m/70cm Dual Band Mobile Transceiver is
designed to ba the ultimate in compact size with an impressive array of features, allowing maximum flexibility in
installation and ease of operation.

* 140-149.995 Mhz/440-450 Mhz * CTCSS Encoder/Decoder: Standard

* CAP and MARS compatible » 16-Key Autopatch Microphone
* 25 Watt High - 5 Watt Low Power with Up/Down Buttons

* Programmable Standard and Non-Standard
Repeater Offset

* Many more features, see your Dealer!

both bands * Programmable Band Scan Also available:
& 21 Memory Channels * Memory Scan and Memory Lockout ISWATT 2m. 45 WA:F’I’ 2m
= Dual VFOs * Ultra Gompact & Light Weight :
* Large LCD * Simple to Operate and 25 WATT 450 MHZ. |
L

*ALL ALINCO Products carry a 2-year Factory Warranty,
See your favorite dealer, lisied below, for full details.*

. . . . Alinco’s products are carried by these fine dealers .
ATech,Burbank CA - EGE, ING. - Salem, NH. C . HSC - Banta Clara, CA A & L Electranles - Hamilton, OH

Amataur & Advarice Comm. - Wiimington, DE Erickson Commutitcatlans - Chigago, t. HSC - Sucrarmento, CA Rano Radio « Rena, NV

Amataur Comm, ETS., - Sars Antonla, TX & M Electronics - Grasnsbore. NG HSC . Sunnyvalg, CA Alvandall Associates « arry, NH

AES - Milwaukee, WI Floyd Flactronles - GolEnsville, il Intarnatlonal Fadio Syatems - Miami, FL Fogus Electrenics - Southingten, G

AES-Wickiilfe.OH ThaHam Stallon - Evansville, IN Jurs Electronlcs - Cuiver Gity, GA Flogdn's Etectronics - Willlamson, Wv
""""" The Ha Hut - Arratille, TX Kannedy Assorlates - San Antenie, TX Hoas Distributing Go. - Prestan, $0
Hatry Radio - Hartford, CT Kl Electranices « Gadar Grova, NJ Gatafiita City, Minneapelis, MN

Madisan Electronice - Houston, TX Saund Merth Elactronics - Intarmational Falis, MN

AES - Claarwater, FL.

=TT UAES- Las Vages, NV Henry Radio - Los Angales, CA

Austin Amataur Radlo Supply - Austin, TX
Bamy Electronics - New York, NY

Hirsch Salas So,, Willlamsvitte, NY

H# Electranica - Muskagan, M|

Maryland Radia Center- Laural, MD

Memphia Amaler Electronles - Memphls. TN

TelCom Efectronic Gamim, - Littlaton, MA
Texex Gumm. Cantar - Houston, TX

Burghardi Amateur Center - Watartown, S0~ HRC - Anaheim, C& Radic : Mt, Clemans, MI Taxds Towers - Plana, 7%
_Colorado Comm Canter, Denver, CO. HRQ - Atlants, GA Mission Consulting - Houston, TX VEF Communications - famastown, NY
Delawars Amataur Supply - New Castie, PE HRO - Burfingame., CA Missour Radie Ganter - Kansas Cily, MO Wirfams Hadlo Sales, Colta, NC
Doc’s Communications - Reasvlite, GA HRAG - Oaktand, CA N £ G Efectronics - Miaml, £l CANADA:
E) Qriginal Elactronics” Brownsvitie, TX HRO- Fhoenix, AZ . Qmn; Electronlcs - Laredo. T3 Ganadian Distributor
EEB . Vianna. VA - HRG : San Diego, ©A Quament Efectronics - San Joss, GA Texpto Sales Inc. - Burlington, Ontario
HRO- BF Entarpdaes, Mamifisid, MN

EGE, ING, - Wondbridge, VA

Wan Nuys, CA

{416} 3325044



The NEW Generation of T.T.& T. Hand Held Transceivers
From Alinco Are Just Around the Corner!

Introducing The DJ-100T 2 Meter Hand Held Transceiver
e Tiny = 1-3/16" D x 2-3/8" W x 6-5/8" H

+ Tough = 6.5 Watts (With Optional EBP-8NAZ Nicd Battery Pack)

* Terrific = Features and Benefits

* | CD with Switchable Backlighting
¢ 10 Memories

* BNC Antenna Connection

» 16 Button DTMF Pad

s Easily Accessible Dip Switches For Encading
Sub Audible Tones

s Battery Save Draws 15mA For Extended
Battery Life

» 20uV Sensitivity
¢ 144.00 MHz to 147.995 MHz.
* CAP and MARS Modifiable - Simplex only

s Standard Battery, EBP-9NAZ
Has DC/DC Converter Built In

» Stores Standard Repeater Offsets In Memory
» Full Range of Accessories
e 220 MHz and 440 MHz To Follow Shortly

1)

WG

A5 FURCTION v MEMO

Optional EBP-2NAZ Ni-Cd battery}

Alinco’s products are carried by these fine dealers

ALINCO

VHF FM TRANSCEIVER DJ-100T

CHARGE

Toch - Surbank, GA EGE, ING. - Salem, N5 HSE - Santp Clare, CA
1aleir & Advance Comen. - Wilmingian, DE Erickson Communications - Chicagoe, L HSC - Sacramantg, GA
ateur Comm. EYC, - San Antonie, TX F&M Electronios - Greensborg, NG HEC - Sunmyvale, UA
5 - Milwaykes, W1 Floyd Efgcironics - Colinaville, 1L Intecnationdl Radio Systams - Mam), Fl,
§ - Oclandg, EL Thi Ham Stallan - Evensville, (N Juns Esectronics - Culver City, CA
$ » Clearwater, Fl. The Ham Hut - Amartila, TX Kannody Associated - San Antomn, TX
G - Las Viagas, NV Hatry Had'o - Hartford, T K.Ji Flactronics - Houston, TX
stin Amnetgur Radio Supply - Austin, TX Henry Radio - Lok Angelas. CA Madisor Elciranies - Houstoh, TX
'y Etgtironics - Naw York, NY Hirsch Salas Co, - Willlamsville, NY Maryland Radio Genter - Laurel. MD
ghardt Amateur Center - Watertown, S0 HR Elegironicy - Muskegart, M Memphls Amajeur Electronics - Memphis, TN
orads Gamm Centar - Danvar, CG HAD- Anahaim, CA Michigan Redio - M. Clamens, MI
award Amateur Supply - New Castle, DE HHAQ - Atlanta, G:A Migsion Consulting - Houston, TX
Vs Gommrunicetions - Rossvile, GA HAD - Buringame, GA Migsoun Radia Canter - Kansas Gily, MO
OJriginal Electronlcs - Brownsvilla, TX HRO - Dakland, CA NAG Electronles - Miami, FL
B - Vienna, vA HRAG - Phosniz, AZ Omnl Elactronics - Larado, TX
E, ING. - Woadhridge, VA HAD - San Diega, CA Quertant Electronics - San Jose, CA

HRA - van Nuys, CA AF Entarprises - Marrifiaid, MN

RAL Elactranics - Hamiltor, OH

Hano Radlp, Rana, NV

Rivendell Assaciater - Darey, NH
Hogus Elactronics - Southington, GT
Raser's Elactranics - Williamson, WV
Rags Distributing Ga. - Proegton, iD
Satellite City - Minnaapolis, MN
Tel-Gom Elecrentc Gemm. - Linloron, Ma
Taxas Comm Center - Howgton, TX
Toxes Tuwers - Plano, T

VHF Communications = Jamestown, NY
Wilisms Radto Sales, Colfax, NG

CANADA:

Canadian Distribuler

Tenpre Sales ne. - Burdington, Ratarie
(A1) 3325944
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The Novice
Notebook

A new addition to the series by Doug DelMaw, W1FB

For the newcomer, welcome to the wonderful world of antennas. Or maybe you are
an old timer who wants to look at a fresh approach to the topic of antennas. In either
case, this book is for you! W1FB relates to the experience he had when he was first
licensed and faced with having to put up his first antenna. This notebook is designed to
save you time and trouble in deciding which antenna is best for you, and shows how
easily basic antennas can be installed. Doug writes in his usual plain language style,
and uses pictorial drawings that show dimensions for Novice and Technician band use.
You don’t need to be a mathematician in order to duplicate the standard antenna
designs presented, nor do you have to be a mechanical engineer to build the antenna
supports shown.

The Novice Antenna Notebook also tells how antennas operate and what affects their
performance for long- and short-distance communication. The effects of antenna height
above ground are explained as is when it is desirable to use radials and other ground
systems. Matching the antenna to the feediine and the feedline to the transmitter are
thoroughly covered. Don’t let the lack of an antenna keep you from getting on the air
after your license arrives. With this book you can choose which wire, vertical or beam
antenna design suits your needs and you’ll be ready for all of the fun of seeing that the
antenna you put up really works!

This third in the series of W1FB’s notebooks is available in softcover for $8.00 at your
dealer or directly from ARRL. For postage and handling please include $2.50 ($3.50 for
UPS.) '

ARRL 225 MAIN ST., NEWINGTON, CT 06111




Now that
you canspeak,
talk toLarsen.

Novice Enhancement opens up a
whole new way for novices to com-
municate. To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas ate designed to give you
the best performance.

Talk to your Larsen amateur dealer
today, and see if Larsen performance
doesn't speak for itself.

N

a

“Larsen Antennas
The Amateur’s Professional”

See your favorite amateur dealer or write for a free amateur catalog,

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Ave., PO, Box 1799, Vancouver, WA 98668, 206-573-4722,
IN CANADA: Canadian Larsen Electronics, Ltel., 148 Wast 6th Avenug, Vancouver, B.C. VaY 1K3, 604-872-8517.

RISCOVER THE WORLD OF
CAN TELEVISION

0.

ATVS 420450,

ATVL H2-5%

o

[ ————— o 3095 Kit
ft VHE AMPLITIERS

V6 Wakt Modal S35A !

75 Watt Modet B5A. 311095 Ke

Avtilable  kic form o wired and tested,

mznf] CCI [

121 Brown Street * Diayton,Ohio £5402 * {513) 220-9677

ATV CONVERTERS . HF LINEAR AMPLIFIERS

FERROXCURE REVICES

HE AMPLIEIERS per MOTOROLA BULLETING

Camplete Parts List e HF Arcpitiers Gasenbed s
the MOTOROLA Bulleting

ANTES - W Wars CO63 ~ 140 Watts

ANTBY w 150 Watts EBZIA ~ 200 Watrs
ANV — 3 Watts EAT4 — ) Watts
POWER SELTIERS ond COMBINERS

FE LN
W0 Wa  2-Pat .., 3 5505
LI Was A=Port L3 69.55
GROADDAND TRANSFORMERS
per MUTOROLA Engineenng Hulletin

RF480-1 (20 uk ¢ 1.0MH: C e $ 39 RF CHOKES

RF&HI-1 {40 uH @ 1.0MHEz ) PAINI-CIRGULT MIXERS

RFAGO-1 {42 uH € 1.0OMKz] d 495 3 TECS R Y1)

RF1000-1 18,0 uH @ 1.0MHz, WER B SHL-1%. . L]
; ARLL TRIMMER LAP,

Far detailed information and prices, r2li o werte

Tor out frea catdlop, Add § 2.00 Tor shipping and haadling.

mmunication

16 = $54— 0%
HEAT SINK MATERIAL

Hodel 99 Heat Siokif Sx1321.6) ...
£ Ho=4 Copy
Sdd §2 00 additisnal shipping.

r.aiveetock Herd—to—Zind earke

VERFD=2004B RF Chake .. .. % 120
—JB FerntaBeed _____ ... % 20

P ¥
per Spreader (bt d) .o F 2

CHIP CAPACITORS

PAETALCLAD MICA CAPACITORS
SEMICORDUCTORS

RF POWER TRANSISTORS

148 DOST=

Traffic: KASWNC 393, WEYP 350, WDAY 226, KBTPF 184,
K280 142, KESFI 122, KIUQY 60, WDBDHC 58, KSQEW 48,
KBKT 45, KDBWX 43, NGFXH 30.

ROCKY MOUNTAIN DIVISION

COLORADO; SM, Bill Shetfleld, KQBJ—ASM; KASMOA. SEC:
WBDTUS. STM: KBEZ, ACC: WEBPDUV. TC: WLJF, O0C:
KABCDN/WRIJR. PIO: NODZA, SGL: WBSFQB, Congratula-
fians 1o two of our affiliatad clubs wha participated in the
Bicentennial Calebration with spacial event 2007 call signs.
Denver Radio Club “W200TX"" and Durango Amateur Racdio
Club, “NX200S." For nur many traffic handlers, AHAL I
looking for a NTS loge, Send your design to K1CE, FEM at
ABRRL MG by October 1, 1968, Gongrats to KEWOP and the
many amateaurs here on the frant range who worked commu-
nicatians fer the annual International Giolt Tournamant. Cen-
yrats also to E.C.H.Q. for thelr cammunication afforts during
the Jerry Ford Gelf Tournament. It has been an active gum-
mar with swaplests and club picnics. The last swap of the
season Is scheduled for Septamber 25th. Barkfast, this is &
new location this year. Boulder County Fairgrounds. Hape 1o
sea you thera. Attanded the WIMU Cpnvention In Macks [an
n Idaho for the annual Rocky Min. Division Saction Manger
meuoting. It was very infomative and good to e soms old
friends, and meet many new ches. 7, . NETS: Cal: QNI
891, QTC 63-91, QNF B74, 28 sess. CWN: QNI §9, OTC 15,
CINF 34, 26 sess. HINN: QNI 1689, QTG 132-373, GNF 1144,
30 s055. NCTN: QNI 207, QTG 88, QNF 324, 30 sess. SCTN:
QNI 258, QTG 20, 20 sess, Traffic: NGHFZ 478, KEHOA 182,
wm 635, KBEZ 58, KAMWIE 54, KBINI 31, KEGBI 18,
Q3.

NEW MEXICO: SM, Joe T. Knight, W5SPDY—ASM: K5BIS.
SEC: KEYEJ, DEC; WDSHCB, S5TM: NDST, NAMs: WASUNO,
KASNNG, WSCINA. TC: WBGY. ACC: KASBEM, Southwest
Net meats dally, 3583 at 0230 UTC, handled 85 msgs with
181 checkins. NM Roadrunner Net meets daily, 3339 at 0100
UTC, kandled 66 msgs with 1148 checking. NM Breakfast
Club meets daily, 3339 at 6:30 AM, handled 148 msgs with
868 checkins. Yucca 2-mir Net, 78/18, handled 2 msgs with
380 checkins. Caravan Club 2-mtr Net, 86/06 with 111
chatkine, SCAT Net, 66/06 handled 7 msgs with 556 checkins,
infa Nat 12/72, with 100 checkins. SBunday Noon Packet Net,
ZIA LINK, 32. Alamogordo Hamfest Sept 3-4, Totah AHC Pic-
nic Sept 10, Santa Fg Hamfest Sept 24, Albuquerque Eallcon
Fiesta Oct 1-9, Sa very soiry to repert the passing of NSLIW.
We will sure miss Art. Fleld Day was a hu’qa success all gvar
the state and g iittle damp at some sites, Traffic: WSDAD 78,

UTAH; 53, Jim Brown, NATG-SEC: Rich Fishar, NS7IC STM:
John Sampson, W7OCX. FD was tyn again this yaar, raln
shawers and all. Hope you enjoyed it to0. Kevin, TleN. is
naw NM for the Utal Coda Net. Lat's support Kevin and get
on the net once in a while--the UCN National Security Exer-
cise was held tor 2 days in June, with hams in 15 céuntias
participating. It was a good test (we learned some things. We
used phone, GW, and packst. Tnx to MACES, ARES, and
MARA, ops! 73 da NA7G. Traffic: N7JLC 74, WATKHE 62,
m%héEL 54, N7BOE 41, N37K 37, NYIUN 22, NATG 20,
9.

WYOMING: SM, Jim Raister, N7GVV-—ASM: Steva Cochrane,
WATH, SEC: Jim Anderson, WITVK. STM: Dan Ransom,
KTMM, A big thanks to Dan for agraeing to serve as ST,
I'va asked Dan to logk at Wyeming’s Ion?-rangs traffic
handling nesds, etc. 1f you have any input, let Dan know.
Raceivad a very informative newslettet trom tha SHY-WY club.
Their naw ciub station is at 19th & Brent, stop In. Just &
reminder, to get liems in this column have them to me by the
5th of the month. Traffic; NN7H 106, WYTZK 220, Cowboy
Net 22 sesf 600 QNIB QTC; Pont‘Express 4 sesf 158 QNI
& QIVEE WYILL roports AREA V ARES held 4 sesstans with
28 checkins. Congratulations to Dick Murdock, KUTAR,
KC?."'\_'R, for being named 1937 Ham of the Year. 73 till next
month,

SOUTHEASTERN DIVISION

ALABAMA: SM, Jamas Spann, WO4W—ASM: W4X]. SEC:
KB4GDN, STM: N4RT, ACC: AA4BL. PIC: KB4KCH. SGL:
NAFAQ, QOC: KF4VS, TC: N4QOl, BM: KA4DiL. The
ALANET packet radio network in Alabama continues 1o
expand with most aroas now on separaie LAN frequncies.
Many NET/ROM and KA-NODE digis are on the air helping
to spead tha throughput. Packet radio is a very efficient
method of handlingg teatfic and other inportant mes-

es. . . with lange BBS systems now on the aif in Huntaville,
Annistan, Birmingham, Mantgomery, Faoberiadale, and other
locations across the states, Sory ta report Vic, WASHBG, of
Fayetto is a Silent . Hams in Kentucky used our informa-.
tion on gefting GTE phene rates lowerad on repeater
autopatch systams with great success—GTE thera followad
suit after :nitla!lY saving no! Cur PSC hearing here with South
Cantral Bell will be coming up anon—lat’s hope we have the
sama Juck with 8.C. Bell as we did with GTE on getting aur
rates reduced to residential, Wa want input trom you on a final
plan to link FM repeatars in our section. Let, N&QL, KBAGDN,
or me know your thoughts on this—wa want to get the ball
ralling soon! Lock for our menthly Sechion News from KB4KCH
on packet around the 15th of each month—it is a great way
}&: stay tn touch.

et Fr%% Ses  QTC  Mgr
ATNM ksl 34 T4 WOSE
AENB 3575 78 76 WAQAT
AEND 3726 30 39

KA4BPH

PSHA: WA4IDH, W4PIM, W4CKS, N4RT, BPL: WA4LIDH,
Traffic: WASJDH 847, WEPIM 177, WACKS 179, WO4W 26,
N4RT 19, W4DGH 18, WB4TVY 2.

GEORGIA: SM, Eddy Kosobucki, K4AINL—ASM & ACC:
WALABY. SEC: NCAE. STM: NCAE, STM; WB4WCL. Asst
STM {Packety WAQO, BM: WB4ZOJ, DQC: WaTG, PIC:
WB4DEB, SGL: WB4UVW & TC: WD4PAHM, 1988 1s the 125th
anniversary of the Battla of Chicamauga, the most costly
engagemant ever fought by American Seldiars, To honer those
who tought, on both sides, the Civil War battle will ba
re-enacted in Summarville, Georgia, on the weakand ot Sept
16, 17 & 18. This is qoing 1o be BIG. . .5000 flus miantry,
calvary, artillery etc, 10 to 15 thousand cran & tradesmen,
wornenfalk, children & camp followers plus 25,000 8 lors
each day, GEORGHA ARES has bagn requestad 1o assist with
COMMUNICATIONS & the needs are many. Units ara neaded
for internad communications & coordination, fixed & ramote
units tor field communications & emergencies plus batilefield



ANTENNAS

World Class Antennas for the Serious Amateur!
KT34A.. .eenss $395.00 KV34XA.........5585.00°
Moncbanders: 80-10 Metors!
High Pertermance VHF & UHF antennas.

L]
hy-gain
Tribandors

THTDXS THEMK2S
Explorer-14 THaNS
Monobanders
H4BAS 205BAS (Special’)
155 BAS 1058AS3
103 BAS

VHF, OSCAR & VERTICAL ANTENNAS!
SPECIAL: 66BS & Meter Beams!
Cal$ For Prices!

cusheraft

The “Ad 8" . Tha Ad tribander with all
stainiess steal hardware - $319.00!
Add 30 or 40 meters with stainless hardware -
The "A74455" - $70.00
AJIAZSK Staintess Kit
AT43 Add-on Kit ...,

AJSK & A4SK Stainless Kits. \,\'
AV3 & AVE Verticals Q‘P
APB & APR 18,0 vveven

40.2CD 2-0), 40 Mty, Beam..
Monobanders For 10, 15, l( 20 In Stock!

617-68 8 Mtr BOOMER...

AB0-5, ASD-6 ..

A147-11, A147-207 . Sy
215WB & Z30WE 15 & 30 6l 2 Mtr. v}l
ACP-1 Batellite Systam............ <

4218XL & 3219 tor 144-146 MMz "
2208, 4248 BOOMERS.........coviiin,

HF&V ...
RMKIKIL...

DX-A.....548.95

DX-DD. . 64.95

NEW! DX-GE All band dipole....$79.95
Fuli line Alpha Delta switches & Transi-traps!

DX-KT.... 27.50

58TV........ $124.95
ar-i44 ... - 114.95
4.85

(:umplnll HF Mobile Systems., CALL!

s TUNERS

NYE VIKING
MB.V.A

_ es

TEN-TEC

IR Y ]
R
Bode 2

Madel 565 PARAGON
NEW! 2000V Full featured HF Transcalvar.

OTHER TEN.-TEC PRODUCTS:
Model 8661 Corsair 1l
Mode! 425 Titan Linear Amplitier
Model 229A 2KW Antenna Tuner
Model 2510 Satellite Station
Modal 525D Argoay SPECIAL!
Full line of filters, power supplies, mobile
antennas, and accesscrles in stock.

ASTRON POWER SUPPLIES
Rack mount and speaker models in stock!
+RASdA L. 337956 RS-PA . 4985 RS12AL
RS.20A .. BHYS RS-I5A | 13595 RS-50A .
RS3-20M 10695 RHS-38M 15385 ASH0M ..
V5-20M .. 12495 VS-35M,

FT.757 GXII All Mode Transceiver

AMPLIFIERS

o
“@\.‘@0
o

TEN-TEC Lp

TITAN

TOKYO HIGH POWER
{HF VHF & UHF Amps)

6996
. 19385
216.85

17195 VS-B0M 23285

YAESU

METRON SOLID STATE HF LINEAR AMPS

MFJ

KEYERS
ACCESSORIES

CLOCKS TUNERs

Model 989B
Antenna Tuner

558 ELECTRONIC & MICROWAVE

MODULES TRANSVERTERS, PREAMPS,
& ACCESSORIES. CALL!

HY-GAIN

Crank-up, salf-supporting, galvanizad steel
towers, 58 rated at 9 ft; HD at 16 ft.

HG-3755
HG-54HD

ROHN

Selt.supporting:; Ratings: HDBX at 18 ft,
HBX at 10 ft, BX at § 1.

HG-5255

CALL Frea Shipping HG-TOHD

Galvanized steel with base and rotar plate
Today's best buy, Freight additional but you save
with our velurme shipper's discount!

GUYED TOWER SECTIONS:
25G ..,
4503 All accassorlas!
556 .. Gatl for current prices.
FOLD- OVER TOWERS
FK2548...........51045.00  FK4544............ 1385.00
FK2658........ 1085.00  FK4554, 146500
FK2568. ... 114500  FK4564 1575.00

Prices 10% higher in western stat

ROOF TOWERS & CLIMBING BELTS.....Call!

TOWER HARDWARE
Guywire: 311BEHS / 14 EHS, per ft,..
CCM Cabie Clamps: 318/ 4.....
Turnbuckles: 3/8” E & E/E & ...

%" E&EE&J. ...
Thimblesa: ¥ (3/16 & 4" cable
Earth Anchor: 4 ft. Screw-in....
Preformed “Big Grips™: 3116 & ‘/-
Guy Ingulators: 500 DI502...

PHILLYSTRAN GUY SYST EMS
HPTG-2100¢-4000/-6700 Cable..
Cable Ends; 9901LD/AY02ZLD. 8.85/10.95
Sockatfast Potting Cmpd. . 15,95

WIRE & CABLE

BELDEN COAX
9913 low logs. $0.45/ft
AG-213/0{8267) .. . D.48
RG-8M(8237}.....0.36  AG-E8A(8259) .. 0.15
RG-B/U@214}, ....040 RGEH9U@E241)....0.16
RG-214/U1B268) 52,25/t
450 Ohm Ladder Line., .. ... .oooveeavr v 0.10

50 Ohm Open Wire Line {(100° Roll). ...... 164
RG-%?!&( cor%gn'ly cr:hhn.e.( ggodR: mnny #1600

&t this price),

COPPERWELD ANTENNA WIRE

S0l 12g8 0 vvisreenn a.10 ARG ceeenecrresessend 008
Stranded 14 ga......0.10

Plus Wide Selection Baluns, Insulators, A les

0.30/.50/,70

AG-EX{9258) . ... 0.20
RG-11A/U@261) .. D.41

ROTOR CABLE

Std (6-22,2-18).......0.19  Hvy (6-18, 2-16)...0.36
Others in stock,

AMPHENOQL CONNECTORS
PL-259: std/slIveritafion...
UG-21B {8261) Type N Male
T's, angles, adapiors, jacks, & BNC in slock'

0.88/1.26/1.45
95

COAX AVAILABLE [N PRECUT LENGTHS WITH
CONNECTORS ATTACHED.

COAXIAL SWITCHES,

ANDREW HELIAX & CONNECTORS
19" LDF4-50A ... CALL 718" 1 DF5-50A..... GALL

ALINCO » AMERITRON « AMP SUPPLY « ANTENNA SPECIALISTS » ASTATIC « BENCHER » B & W + CREATE « DAIWA
¢« KANTRONICS « LARSEN * MFJ » MOSLEY » NYE-VIKING « PALOMAR « SANTEC « SHURE « TONNA * WELZ & MORE




CALL FOR ORDERS
1({800) 231-3057
1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7758

ALLITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED

Mew lcomiC 781 ... -
Kenwood TH215A, THZSAT .,
New Kenwuod TM-B21A, 144/22

e e TtBGRS wWanted
. Trade n vow uid H T
MrEM. .o L DAl

kerwond 15 1405 .

New kenwood TM-2214 mobile.
HSOM 28HATM | ! !

[ (eeTex <

2300 00
Shre A4 oot e i e e D095
HEIL BM10 Boom Mike wired 8 pin 69,00
HEIL HM5 Desk Mike .. . . . L HEU0
Gusheraft 124-WR{TAB MM _ 3900
Butternut HFGY, 80-10 vertical v o 12500
Hustler G7-144 .. . ... .. . ... LABean
1 arsan 2-meter on gfass. . . Ca LR
Anteco 2M, 5/8. Mag. Mount, Comy L2500
Wan Gordon GERY . adoo
“alor AHS mobila ... Ce a0
Thousands of panei meters . .

Sarovox 1000 piiS00 V feedthrougn caps. .
{ransfarmer 120V P, 1050 VA, Sec, #1HW
100 didS0YV Aoxdal Cap N
120 midid50v Avial Gap ..o,
Ansta SWR Bndge 3-30 . .
8315P-PL259 Stvarplate tAmphenol
5261 M Male ¢(amphenol)
Double Famale UHE

LKA 6 RGAX .. — each 30
GiF G146H ... - . .-14.95
Heceving tubes 50-20

GE12BY7A . IO 2]
sMJB .. L t2dh
6k06 _Li29%
Cetron 5728 . . BHOD
BIR6A

Santes Boom Mike/Heacset lits ICOM) ... .
Hohn 54 28G 67 (67 inscde anmd .. . B30
USED EQUIPMENT

All equipment, used, dean, with 0 day warranly and 30
day trial Six months ful trade ayains! new equipment. Sale
price refunded if not satished.

Call tor latest used gear
(800} 231-3057

GNUPRODL

TE Systems 2m Amp 30- 160 watts GiaAs tef .
POLICIES

sdmum order $10.00. Mastercard, VISA or GO D Allprices
FOR Houstan, exceptasnoter Prices subjectio charge without
notice, Hemssubyect to pnor Bale, Call anvime o check the status
ot your order, Texas residants acdd sales tax. 4fl tems full tac-
tory warranty plus Madisng watranty
Bird and Belden products in steck. Cali today.

< BEPE OD

coatdination for the re-enactments, The organizers will pro-
vide meals & lodging & make availabla for sul;()?hrnantary
activities, such as a SPECIAL EVENT STATION & com-
memorative (SLs. We will nead all types of operators with
all interests: net operaters, tic handlers, digital, installers,
vlimbers etc. This is GEORGIA's upportunity to really show
what wa can do. Evan if u can't participate, pass this infa alwg
on repeaters, BBS nets otc. WE NEED ALL THE HAMS
CAN GET TO PULL THIS GHEAT BATTLE OFF. Send info
to: John Heard, N&JJK, 2003 Brookview Drive, [lalton, GA
30720 or by packet, WB4ZOJ @ WA4VMY, Let’s alf get out
& gupport this great cause. PSHA nominees for June re;
WB4DVZ, WBAWQL, WaRWB, KF4FG, KAJHHE, KB4JPN &
WAHON, HAMFESTS in the SECTION are: MADISON an Aut
27 & 28, Augusta on Oct 22 § 23, Gainesville on Sopt, 25
Rome on Oct 2. A kot of effort is put Into these affairs. Won't
11 heip support them? W4TG informs me that he can still use
some mare GO’ th the program & NCAE says to please fill
nut an ARES card at ur earliest conveniance. TNX FER THE
CONTIMUED SUPPORT U HAVE GIVEN ME AND THIS FB
GECORGIA SECTION, Trafic; WE4COL 163, WBADVZ 121,
WEB4WOL 101, KA4HHE 56, K4dNL 30, KJ4NK 19, WAHON
16, W4RWE 16,

NORTHEAN FLORIDA: 5M, ch Mackey, N4ADI—STM: Rip,
AA4HT, BM: Dave, N4GMU. SGL: John, KC4N, SEC: Rudy,
WA4PUE. PIO: Patey, WA4PUO. TC: Bd. WDRAD, 0OG:
John, AB6L, ASM: Bill, KB4LB, ACC: Giff. WD4RIQ. June was
a sad month In our section. There ware saveral Sitant Keys
who will be greatly missed in the days ahead, and we want
the families and friends of those who are gone to be
remembaered in our thoughts, Eleanore, WA4ESS of Fort
Pierce, a loval member of FMTN, was one, and Al Suhr,
WEB4AID, who has bean Manager of FMTN for about 20 years
is one of the others that | know #bout. Al was dedicated ta
running a tight ship when it came to the net practices and
procedures. He had collacted a staff of willing workers to main-
tain liaison with Area and Regional Nats, and fo have
NCS 1o cover the 385 days a year that FMTN oparated. In
addition he was a flutist and a teacher of the {lute at his home
and at many Universities across the state of Flatida. He con-
ductad workshops in the care and cleaning of the tute, and
was often invited to speak. and give concerts aiong with his
wite, Jana, Tha FMTH is (at this writing) conducting an election
te knd others who will help carry on the work of the net o mest
the needs for passing traific to the NTS as it has since 1957
when it was tirst formed, Al ¢an never be replaced, but we
will sirives to organize ourselves Lo cerry on the fing jobs he has
done over the many years of his association with the Traffic
Handlers of Florida, AR, Roy. Tratfic: WX4H 530, WA4QXT
10, WD4RO 434, KB4LB , BA4AHT 306, NASS 204, NA4JAQ
200, NAGMY 142, WA4EYL 126, KAGY 120, AAQC 114,
WC4D 86, WAAPUP 62, KCAFL 61, WYWF 60, AA4FG 4B,
NAAD! 42, WALUEA 42, WAKIX £1, N4JHI 43, NFAD 37, N4DY
32, KA4KAH 29, KBAJNC 29, WB4AVZ 25, NAQIYS 25, KI4NN
25, WBATZR 24, W4DTV 23, KI4CQ 22, WB4JJH 23, N2ZADX
21, KBAKFH 18, WBIM 12, WAAT 12, WAASWX 10, KJ4HS
7, N4DZD 8.

SOUTHERN FLORIDA: SM, Richard D, Hill, WA4PFK—SEC:
WSS, STM: K4ZIC TC: KIAT, BM: WDAKBW. PIO; WAWYH.
SGL: KC4N, QOG: WATAH. AGG: K4EUK, WDAKBW reports
A7 bulletins receivad and 182 sent by AAJBN 21, W4DL 43,
WALEIC 128, WTAF 23, K4IEK 26, and WD4KBW 28. It was
with shock and sadness that the rews was received that Al
WEB4AID, Manger of the Florida Midday Trafllc Net became
a Silent Key dunng Juna. He was a driving force in the leader-
ship of FMTN and will be sarely missed. | also am sorry to
report that Elaanor WA4ESS, a membar of FMTN became a
Silent Key, The Broward ARG will miss WATRXB who is
moving to Connecticut, Dave has warked long and hard o
maintain the high quality of the BAAC Radio Bullstin and he
will be sorely missed. W3UKS the Asscciate Editor is slso
returning no:th but hopetully will be back next winter. KK4WHR
hes beon warking hatd along with K4CY and others tryins_ )
sofve some of the NTS prablems associated with packet. The
South Flarida FM Assoc. reports that WAWYR, Vice Direclor,
presented themn with their Charter as an ARAL Affiliated Club
1o make possible untiy of action aftecting the wedfare of
Amateur Radio and strengthen and advance Amataur Radio
Communication and Expenmentation.’” The Tampa Bay ARS
reports that KR4X says the 705/105 repeater is moving to a
new sita atap Tampa Stadium-—it will be 150 jeet above the
ground, only sigtly higher than at the present site. Howaver,
It Ia 3 2 miles trom the tall downtown buildings and will provide
more cansistent coverage tor the Tampa Bay area. Thanks
to W4RH and WAWYR for the recent division newslabter. The
Fort Myers ARC reporis that K4KKP is starting up his last
Novice class for the year on July 6. N4EL is heading up the
1989 hamfest committee for the City of Palms Hamiest in Fort
Myers January 21, 1989, The Fort Myers ARC also had a talk
on fiber optics at thei (ast meating—ioliowing the meeting
WE4CHD and XYL once agam furnished cottoe and dough-
nuts. The Sarsota AHA reports plans are well underway jor
their 1989 hamtest ta be held Fabruary 18 and 19. The Martin
Gounty Common Emitier noted that the new repeater is up
and wnning—the unit is manutactured Hicre Contral
Spocialties 2nd 18 designated ag a Mark 4 GR Repeater with
& Mark 4C cantroller, I} has 22 watts out 1o the antenna at
450 teet. The South Brevard AHC SPARK, spoice of the CARL
{PAT) LEVINGSTON, WASEPH, FIELD DAY MEMORIAL
TROPHY. The traphy is not anly a memerial to a Silent Koy
hut afso an incentve for iocal clubs to work togethar and
develop more community interast in Amiataur Radio, Amataur
Aadio groups within the boundries of Brevard County are
sligibla. The Tampa ARC stated that their regular bangust
imesting will be held Saptember 15, 1988, at the Tampa Elks
un Giandy Bivd. Furthar detalls will be found in the September
tssue of "QRM.” “A Physics Students’ Survival Kit” by Georga
Spahn, WA4WZH, a professor at Broward Community Col-
lege is scheduled for Movember publication i Isnovation
Abstracts, of the Netional Institute for Staff and Organizational
Develapment. WAMWZH administered tha Novica exam for
WAAGPFK about 12 vears ﬁnl Field Day messages were
raceiver from the Amateur Hadio Association of Southwast
Florida, South Bravard ARC, Evergladas ARG, Motorola AHC,
West Palm Beach ARC, Lakeland ARC, Fart Myers ARC,
Harris ARG, Pinellas County Amateurs, Old Fruitvilte Amatalr
Hadio Transmiltng Society, and the Tampa ARC. AA4CH sant
3 message stating that the Everglades ARC held their Field
Day exercise in & huge army tent at Harns Fiald, and thal it
crealed a geod emangency communication aimosphera. Cone

grats to the Jollowing who are now managin%{the tollowing nets
as of July 1: KA1FZL QFN; NAMML, FMSN; KC4FL, QFNS;
WRaAVZ, TPTN. Many thanks to the managers who ware
relieved after a year of service: N4IWO, FMSN; KA4SIH,
QFNS; WD4KBW, TETN QVDtI»KBW continues as FAST net
manager: WX4H, GOFN, A spacial word is due WX4H—he
works for GFN 23 tew have—ha is almost always there each
session, 4AN two nights of the wesk, NGS late session Sun-
days, picks up the DARN tratfic on fhe [ate session and just
geanerally exhibits the 'ave tor GFN that many have. Thanks
and well done, Mott. Congrats to K4FQU wha is manager of
the Southwest Florida Traffic Net July 1—8WFTN is ong of
our auistanding two-meter traffic nets. Congrats also due
W1AHED who received word that he passad the Amaleur
Auxillary exam. WADWN sent a message that he has put u
a homamade 5/8 wavelength J pols for two meters—| 100
his massage while he was on it! WB5YDD reports that DRANS
and CAND are in good shage, 73 de WAMPFI, Traffic; WICUL
2043, W3VR 804, WAGVND 459, WAAPFK 326, WANFK 268,
WA4EIC 258, K4SCL 200, WA4RUE 194, KAZK 180, KA4FZI
172, AAABN 117, KK4WR 103, K4IA 102, K4EUK 100,
KBAKXY 99, WATLV 49, KD4GR 89,W4DL 89, N4HAP 80,
WEAWYE 77, NAMML 73, WV5Z 72, KA4YHS 69, N4ET 87,
KBA4LPL 65, N4KFU 83, WD4KBW £2, N4ORZ, K4FQU 54,
NASDS 48, KFARL 48, KY4U 48, KAANXF 37, WD4CHO 38,
KR4MON 34, KYSY 31, KA4SIH 30, KB4UHC 28, KAGAKY
28, N4QER 27, WAAHXU 25, WaVWJ 24, KIdw 24,
WBAGCK 22, WA4LGT 20, WDACHP 20, KADGYF 18, KSEHP
16, KB4UIA 16, W3lJR 15, WD4NXK 15, KA4AJR 14, WT4F
13, NAFLG 13, K4GVI 10, N4OIA 10, KI4ZW 8, N4AHJ B,
WAMPY 8, N4CO! B, WADWN B, WA4PIL 8, KA4(3DU B,
KB4TIU 6, AA4CH 5, KB4ABT 4, NX5Q 4, AB4EC 4, KB4YBS
3, KF4JA 2, ARAIE 1.

SOUTHWESTERN DIVISION

ARIZONA; SM, Jim Swattord, W7FF=—5TM: W7EP. NMs:
K7POF, K6LL, WB7CAG. Field Day was quite a success for
AZ Section clubs and graups. Receivad benus me: a3 from
the following: NU7B on the Moggllon Rim, Tucson IBM Club
from Mt Lemon, Hughes Catalina ARC from Mt Bigelow,
QPRC trom Lake Patagonia, Scottsdale ARG from Strawbarry,
and AZ ARC from Mingus Min. Over eighty operators
pacticipated. Hope everyone had & FB tima and that lessons
were learned and techniques used that will really pay off in
case of a fulure emergency. AZ state-wide RACES net moats
every Sunday at UBOD hrs local time on 3990,5 kHz followed
by Pima Cotnty RACES at 0845 hrs on 13595 kHz. Both are
dedicated groups. Keep up the gand work, Your BM along
with many other Phoanix and Tucson hams, i3 spanding the
surmmer mos. in the White Mins. 1f you plan o be up here,
Bring your two-meter rig and call in on 148.01/61 which is en
Green's Pk above ten thousand feat. It really blankals the area
and there's always sameone around 1o talk to. Also 146.04/.64
4t Porter Mitn, near Show Low is usually up and ¢onngeted
1o ke Z1A fink. Batween (50s you ¢an traut fish, , plenic,
play golf or just loat in the cocl mountain air, WEBE! will
be conducting radio classes again in Vucson this fall. Con-
tact Bill at 6221535 for info. Also WTEAM at 795-6955 Tucson
wilt ba cenducting his training clasaps. Kathy, KATFTZ reports
that NGCRP, Oro Vallay, bacame a Silent Kay in April, {Trx,
Sofid Copy.) The U, of A. ARG needs Elmers. A'?Kon willing
1o heip, call Bill McGarvey at 888-1576. N7JQZ, KATVUY, and
KATARZ from Halbrook area helped provide radio communl-
cations in conjunction with search far an Air Force F-4C Jet
aircraft that crashed near Winslow in May, claiming the lives
of twa men. (Thx, Holbrock Radio Talagraph.) The Northland
Pioneer College plans to offor 2 Novice class in the fall. Gon-
tast is KF?7DH, Dwayna Sparis of Navejo Co. ARG, POB 151,
Holbrook, 86025, New EC in Prescott Valley, WEZJ, sent in
ARES reports on two evants: Kiwanis Marathon and a radie
aquipment test far the Frescott Emer an%Sendce‘s EOC,
Amateurs parhcipating were: WCTR, TYCL, N7KDZ,
WB7TNC and WF7J. Cangrats and FBI Al7Z raposts new No.
AZ Rptr Assn, Flagstaff should have thelr new repeatar on
M1, Bldan up and running by the time you read this, It's on
146.,30/90 and will have altopatch, By the time yeu read this,
Ft, Tuthill hasniest will be ever and we™l be lcaking forward
1o the 8W Division at Disneyland, Anahaim, CA, on 2-4 Sept.
Also don’t forget the ARPIL Naticnal a! Portland, OR, the fal-
lowling weskend, %11 Sept. In the meantime, keep those cards

and letters coming inl 73, Jim,

Het Fragq kHz QN The Sask

SouthWest 3583 1 95 W
Nat SWN

Arizena Cactus 3718 A48T Ay io]
Nat(HF)

Anzona Cactus  145.37 213 46 W3
NalVHF}

ATEN a2 861 127 0

Traftic; WAMM 203, WYEP 159, WTKCM 92, KTVVC 82,
KATARZ 44, WTKXE 38, W7GAQ 37, KIPOF 26, WTOIF 24,
K7JKM 17, NTETP 17,

LOS ANGELES: SM, Phineas J. Icanbice, Jr. WeBF—Thae Los
Angeles Council of Amateur Fadio Clubs, inc. is a great gEroup
and 17 differant clubs have alraady paid thelr 1968 dues. Eight
clubs have put up the sead money far HAMOCON 80 & we are
very pleased to say that our HAMCON a3 is launched. Joe
Cira, KBBAXK, is the Chairman of HAMCON 89 (818)
584-9071, Jos is also th ARRL LA Affillated Club Coordinetor
and the contact for the LATEST Amateur Radio exarm and
rlass site schedule, The Lockhesd Club has agread 1o con-
duct the VE program for HAMGGN 89. The Hil Top Greup
has agreed to manage the EXHIBITS and the Wast Goast
Club, 'the registration.—GET YOUR GLUB TO PARTICI
FATE!! Joa, KBBAXK, always needs help. Up-lo-date intor-
mation |s always available fram the Counci of Amateur Hadie
Clubs, Inc. by chacking in on tha ¢lub-to-cluby NET every
Wadnesday at 7:30 PM on 147.705/ - 600, 80 stay up 1o dats
and che into the club-to-club NET,—LA County has an 8.3
million peputation with over four thousands ARFL membars.
This is a potentiafly strong political force that should be
directed toward two major concems: {1} THE NEW FCC
HEGULATIONS (REWRITE) (2) LOCAL ANTENNA
ORDINANCES. Bath of these ltams need your immediate at-
tention and action. The FUC's proposel to rewrite the Amataur
fadio Aules 13 in PR Docket 88-139. (See June 1988 Q57,

gage £3, for details.) What is your ogmlon on this proposai?
laase take 2 look at it and {The FCC is accopting
comments on PR 88-139 until August 31, with reply comments
due October 31. Anyone with & qood idea for halping develop



ALL BAND ANTENNAS

MULTE BAND TRAP ANTENNAS
TRAP DIPOLES

Model Bards Traps  Length Price
D42 10152040 H 58 S
52 SR040R0 T s

056 Jor520MNSe N

066 IOABRNMMEOHED & B

TRAP VERTICALS-“SLOPERS™

V541 1052000 i

VE-52 1015204000 2 4

V553 TOASENE0RE 3 o

VE-64 fOrBZIMORLIG0 4 Tapd

*5an ba wsed el radials

*Feadling ¢an ba buried it désired *Permanent or Porlatie Use

ALL TRAP ANTENNAS aro Ready to usq - Faclory assamblad - Commerciat Qualily «
Harktlo ful] powar - Cames complela with: Delure Traps, Deluxe cenier conngclor, 14
g& Standed Coppereld anl. wire and End insulators, Automalic Sand Swilching -
Tume wsslly rever rgcured - For 2l Transmitlers, Recaivars & franscalvers - For all
¢izes amateurs - Ona Teedbne works 21 pands - Istnihoms incudat - 10 day monay
back guaranizel

SINGLE BAND DIPOLES (Kit form):

Madet Band Lemgth Frice
paL] i 13 $1795
G415 15 o2 1895
[¥21] P & 1995
D40 1] [ 285
D40 BOTE 1w 2598
D160 160 g M5

Ineludas assembly instructiont, Dellxe cenler cannactor.
14ga Stranded Copperiold Antenna wi'a and End Insulatars.

®/iny singls band, ar Trap antarina with *Pro-Bafun” Instead ¢
Daluxe Center Connactor; Add $8.00 ka antenna price.

COAX CABLE: (includes PL-259 connsclor on ach ond)

Typt  Length  Withantenna purchass  Sepantely
axte w0 3800 31145
AGSE ®* jravel 1835
Ade W wee %3
AGE 00 B0 X85

ALL BAND-LIMITED SPACE ANTENNA

|- Onty 70 a0t overall el
« Gaaon, weatharproot lghtwaight shadk = Worke ALL Bands 160 biru 10 Meters

aners uiikze NO mistleminals + Partect for ALL classes ol Amalaurs

» Padect match for your Antenna Tuser  * Install as Flatiop, Stapar,

wii balanced fina output invaried ¥, or aimost any contiguration
+ Handias Fuil Power + Sharteners provida hid 135 fest

+ Warks with & fransmtters, tranegivers,  wlectical langth, withanly 70 feat
YecEns, St physical kangih
npletely Factory bheck-fiaady + Uizas Hoavy 14 guage siranded
1 Instal—NG adusiments necessary  CopparGiad (Coppariold] antenna
+ INGLUDES 100 kel of A50L2 Foodiing w3, (30% copper, T high-strengih
+ Foeding can ba shortanad sk} NO rust, Will hot strelzh e copper

Modal AS-2 $42.95 (45, Postpaidt
DELUXE CENTER CONNECTOR

» MO RUAT Brass Tenninas

» N Jumper Wires Usad

» NG Salidering

+ Rultin Lighthing Arasler

« With 50239 Receptacie

+ Handlas Fufl Power

« Campiotely Saaled & Wealherproof CE1
« Fasy Efement Adjustmanls $2.05
» Gommercial Cualty )

“PRO-BALUN" PB-t
+ 4:1 Far Dipeles, Beamns & Slepars  $17.95 ‘ ‘
» Handles Ful legal powar ’ !

» Broadband 3 te 35 Mhz. ;
+ Lightwaight, Sealed & Weatharproot

+ Deluxa conngtlors mquire NO saldering
+ NO jumpar wires

« Minimizes coax & harmonic radiation

DELUYE ANTENMA TRAPS: comesromers
waatharproal - Solkd brass termials - Handias Full

1 14° Diametor Pewsr- NO jumpars - NO Soldering.
_ nsarvctons induded.

R | A For 4-bend Cigcle Ant,
B 24, L] HI0I510 $38 0.
T For 5-band Digcla Anl,
TUTHE 1 BV201510

L4 ﬁ§ . = 43800,

SEE YOUR DEALER, OR ORDER DIRECT FROM FACTORY.
VISA 7 MG - give card ¥, Exp. date, Signature

“zive vour repedier something

to celebratel”

The new RC-96 controller tor your repeater wilt make its day, And yours,

For you, remote programming will Jet you easily make changes ta vour repeater from
anywhere without a {ip to the hill. Change cades, autodial numbers, 1D messages and
more, with reliabie storage in E2PRUM memory,

Your users will love the outstanding pateh and autodialer, with ronm for 200 phane
nurnbers. The tatking S-meter will let them check their signal strength into the repeater,
Plus support for pocket pagers, linking to other repeaters, and a budletin bourd.

Your technical erew will appreciate the built-in kevpad and indicators. And the ease of
hookup theough shielded DIN cables, With pots aond DIP switches easity accessible at the
rear of the unit. Thevil be impressed by the gas discharge tube acrss the phone line and
transient supressors on each /0 signal to keep lighitning from taking vour system
Jowl,

And miost impaortant, your repeater will have o new scnse of pride in being ahle to serve
you better, You'll even hear it in its volee!
Something for everyone. A real party animall The RC-96 Repeater Controller -
the newest chotee from ACC.
advanced
computer
controls, inc.

2356 Walsh Avenue, Santa Clara, California 95051 (408) 727-3330

SPERO MANUFACTURING, INC.
Dept 106, P.0. Box 1538

Hendersonville, NC 28793
Dealor Inquites irvited

CODE %X STAR--PRICED FROM $129.00

% ldeal for Novices, SWL s 4+ Copies Morse, Baudot
and seasoned amateurs ] & ASCS| codas

% Built-in code practice
mcillator & speaker

* 12 VDT Operation or
120 VAC with adapter

wrovided

* (ptional serial/parallel Lo weni. ke Automatic speed tracking
ASCI output part e 3 — N WPM

More Features Per Dailar Than Anything Eise! Copies ede from your recaiver! Improves your code speed tool

Large LEMDs, Easy to connect and operate. Compact, 2lhs. Connect cnputer (ke YIC-20)/printer with

optional ASCH output port.

CODE * STARMKit ., . C5-K $129.00 CODE ® STAR Wired .. . C5F $163.00

ASCI Port Kiz , .. OS-1K 349,95 ASCII Port Wired . . . C5LF $569,95

Add $5.00 shipping and handling for cantinental U.S. Senid check or mopey order, Uise VISA or MasterCard,

Call of write for FREE brochure Factory Direct — WE'RE AS NEAR AS YOUR PHONE!

%m Corporation Telephone: {414) 241-8144
P, O, Box 513Q, Thiensville, Wisconsin 53092

+ Two optimized Morse
ranges

4 [gital & Analog filtering
with 16 db AGC
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 ——seem————— JOURNAL

Mest KPAF) and NAZZ
Phane snd CW NA Sprint Results
Liantrsl Sklls {or the Bighthas

ARAL O Contesl High Clalmed Seores

— Q

July/August 1937

WAlumg 15 Number &

NOW AN ARRL
PUBLICATION!

The National Confest Journal is best de-
scrbed by the editorial in the July/Aungust
issue. The NCJ is:
s An open torum for the debats of issues
concerning the Gontest and DX fraternity.
This includes the healthy exchange of views
which may not match the “official” ones.
» Articles on the wide variety of subjects
whichk make up the successiul Contester
and DXer._ Do you know everything you
need to about antennas, propagation,
geography, linguistics, psychology, hard-
ware, software. govaernments, statistical
Analysls, and so on?
s Coverage ¢t all contest and operating
avents regardless of sponsoring organiza-
tion. Expect to see items regarding the CQ
tagazine Contests, /37 Magazine, etc.
* A one-stop information source on rules
propasals and changes. high-claimed
SCOres, SCore rumors, joreign contest
resulis, sle.
« Contest record-kerper for the USA. This
includes Sweepstakes records hy section,
Field Day by category, CQ WW. CQ WPX,
and ARRL DX Contest records by category
and call area.
s The originator of the North American
Sprints and the North American Q8Q
Farttes. two contests which provide a test of
skill without testing physical endurance.
Mast ot all, the NCJ is you!

NCJ Subscription rates for 6 issues (one
vear
1).5.$10
C:anada and Mexico $11 {First Class}
Elsewhere by airmail $12

{ 1 VISA () MasterCard ( ) Am. Express
Signature
Agcct, No.
Goed from e EXpire$ e
Name
Address

Gity StatesPv.  Zip/PG

152 O5F=

antenna ordinances, please wnte to ma. W8FNOQ/R Traffic for
June 88 (via T, Mgr, N6MAD Kathleery was NBAHT 34,
WDEBKY 6. N6CUS, WASHOR 2, KeIDU 37, KBSTLT 2,
KEBEMHZ 2, WABMOD 9, NENCG 2. NENYK 221, KBEQOG
1, KB6ROC 2, KBASPE 10, KETOF 1, WBBVAN 2, KABZDL
&, for a total systam operation of 339 msgs by 16 operators
2 medical emergencias, 11 fire emergencles, 326 vehicular
emergencies. Conclusion—-Vvehicles are prone to emergen-
cies. STM News: Sorry to announce the passing of one of Los
Angeles' pidest Amabeurs. Stanley Hyde, K6LJ, kas laf us
at the age of 98, less two manths. He was cne of the few first
Amatetts in the Los Angelas basin. He was active up Ll the
last two months on MARS, He sarved two wars in the Navy.
Those of you who knew Stan will miss him. Terrible band ¢on-
ditions have slowed the nets down, bad fading and skip have
reduced operations cansiderably. Traffic: K6UYK 413, WEINH
232, NBLHE 120, KBYBY 20, WENKE 11,

IRANGE: SM, Joa Brown, WaURC—ASM: Hiv, Co, WELKN
Bob (714-688-3823), ASM: Org. Co. WBBJBI, Raiph
{¥14776-9272). ASM: San Ber. WEEBGQHE, Tony (714
941-1836) Sandy WASW.Z, ACC rpt at the June meeting. the
BPARC presented a donation of $100 Lo the W1AW renova-
tion fund. Prasent 1o receive the chack was WASWZD, SW
Div. Dir. The chack was presented by club president Bob,
WASSVD. SOARA, In order ta get membership mput, Joel,
WS8S, Pras, has donated a phone number which Is attached
to computerized volce mail system. Joel says we will record
an autgoing message which will keep you informed of our gur-
rart activities, offer proposals or suggestons. CLUBS, LISTEN
UP; T SOUNDS LIKE A GOOG IDEA. WARA gets high marks
oh school repert card. The tirst semester was such a success,
the second sernester s how elective. GOOD SHOW, WARA
can ba proud of fts participation, GNARLG is still working on
the W200T.JV project, good luck! Jack Tunis, KDBPX, was
honored as “‘Ham of the Year.” The honer (s awarded for
participation, readiness tor emergencles, years of experence
and dedication. CONGRATULATIONS, JACK. SEC Ken,
WARZEF: Prapagation did not favor us this year, but again
fram the desert to the saa, Field Day was a good one In the
Orange Section, From the Field Day messages received for
SEC or 8M, good training and fun was the order of the day,
Even had a quake to hielp combat Murphy. The iniand Empire
ARC was on Catalinz islang. A H/W system was activated 1o
Ariz, Nevada, and othar western states. YHF simplex contact
wag made with San Dlego, LA, Santa Barbara, Orange, River-
side. Damage information was handled. STM WFB0 Dan, BPL
for Packet NTS 8BS? That Is a question that crust be
answered sopn.

ot Fraq ima Ses GNL QTG WM

BCN1 3588 1830 30 254 308 ADDA
BCNZ 3598 MG 25 144 38 ADDA
SONV 146,645 2100 30 314 200 WABQCA
Do st forgst to put yvour ¢lub ARRL. D number on your ARRL
renawal form. Traffle: WF60 552, ADPA 157, WBEQBZ 130,
WBSX 87. WABQCA BS, KGDD 69, NGQXR 61, KBZCE 6D,
NBGOT 54, KABHJK 38, KBJT 27, KABGND 27, KAGTND 26,
WEBNTN 13,

SAN DIEGQ: SM, Arthur B Smith, WEINI—STM: NBGW.
SEC: WaINE TC: NGJZE, The 1990 ARRL SW Div Conven-
tion will be chaired by Walt Hicks, WBUZL. SD County
Amateur Aadio Council (SANDARG) licensing tests are given
wankly. Call 465-3926 for info. New SANDARC officers:
'WBGIC Chmn, WEJWL VChmn, KBSMU 8ee. NECAW Treas.
Amaerican L(:gcon 22nd Dist has designated Posts 149
Escondido (WABYOQLD), 201 San Die%c {NelAQY, KRsK,
WEBF(), 365 Vista (WABUTQ). 820 Imperial Beach
(WDBCSS) 1o support the Red Cross i disasters. Each is
equipped with TM-321A (220 MHZ) equipment %o He i with
tha Red Cross. Field Day msgs recsived from WTEB (Poway
ARS), KBHAI IN Shares cb WENWG (Palomar ARC),
K&OGR [So Bay AH%}. WEUUS (Convair ARC) Also
WABBCC, K6PD, KB8VGN. Escondidio ARS celebrated
Escondidio’s $00th armiversary with & display at the library
and a spacial events station, Supporting a Heart Foundation
bike avant were N6CLD, NSELP, WABILH, NBKVP, NELFT,
NEMAL], KBBNMK, N6QXE. Upgrades: to Extra WABYNA, to
General NGNZX, to Tech KBBWIO. ARESICW 4 sessions, 10
ck-ing. NGTN 29 sessians, 446 ¢k-ing, 258 msgs. Traffic:
RIBZM 91, NBGW 79, KIBZH 13, NERAVO 52,

SANTA BARBABA: SM, Thomas | Geigor, WEKWVA—
ASMVentura: NeMA. ASM/Sbar: WBSEYL, ACC: KBSAH.
BM: KIGXG, STM: NGWP. QOC: WBAKF. PIO: N6FOU. TC:
WeKFV. SEC: WaEsllY., DEGNentura: WEERVA. DEC/So.
Shar: KASBKGF. DEC/No. Bbar: KIGXG- DEC/SLO: WBSIIY.
June is nearly over and everyone is hreathing & big sigh of
redief. Field Day publicity here included about half of the
FRONT PAGE (including twe color photos) of the Santa Maria
Times and a prociamation by Mayor Hobbs of " Amateur Radio
Week’ spanning the SWAPFEST to Field Day time peried.
Gongratulations (o KBEDUG/KBEDUH, KINKFIKBEFHP and
KABMBR/KASMKD for thoir excellent representation of ham
radio. Cangratulations also to WEPME and his crew for ancther
yreat SWAPFEST. Wa'ra looking forward to the SBARC ham-
fest on August 21, and the Ventura Co. ARG hamfest on
October 15, The next BIG event on the schedule will be the
SW Div. CONVENTION [Sept. 2-4) at the Disneyland Hote!
in Anahalm, We hope to present the new SBAH Field Day
Awards at that time. You should have noticed, from the list
of ofticers at the 1op of this column, that NEAJA is no longer
Distriet BC for Santa Barbara County. Business pressures
have forced Tony {0 reduce his involvement for the moment,
but he'li continue (0 be a valued member of the team. Qur
heattfelt thanks to him for the great job he's done thase past
tew vears. To give you an idea cf the tremendous job Tony
had been doing, we had to split the county and assign his
position Lo two people. The geographic realities of SBar Coun
make this the nnly reascnable approach and aligns our ARE
structure with the county's own. [ton, KABKGF, has been
Santa Barbara EG for a long time, and has great plans for
his new district. Frank i3 Santa Maria EC, whera he has
warked wonders with re-organization and expansion of the
ARES organization, Both will be worthy successors (o Tony
and 1 know they'll have yaur full support. Ending on & per-
sonal nate, the expedition to VPZM was not as successiul s
hope, but # was fun anyway. My apologies to those of you
who wera listening for me. The iotalor was only semi-
functional, and | couldn’t tumn the beam stataside. If you have
the idea that | was avaiding US {80s, consider that 1 bad
only 187 stateside multipliers during the WEPX contest. . .a dis-

astar for my overall score. Ag ot this writing, | still haven't had
time o dupe the logs, but it [ocks like approx 1500 Q50s and
467 mults, for a score in the neighborhaod of 1.8 million.
Anathar 1500 stations were worked before and after the 'test,
ior e total of approx. 3000 Qs In 106 couniries. That's ot
vary impressive compared to other expeditions, but we'ra plan-
ning to g agam and do much better. (Does anyane know of
a schaol for “pileup management’?) ¥3 for now; hope o se¢
yoil at the convention. Trafic: WeNOR 178, NSNLW 114,
KBBIEC 27.

WEST GULF DIVISION

NORTH TEXAS: SM, Phil Glements, KSPC—Asat, &M:
KSMXQ. STM: WSVMP, SEC: WEGPOQ, PIQ: KBHGL. (X)C:
WRSJBP, SGL; NTCWP. BM: WsQXK, AGC: WSURL T
WBLNL. Fleld Day reports from Arlington ARC, General
Dynamics ARC, Rockwall ARC, Denton o, ARC, Lone Star
DX Assn. Dallag ARG, Ham Assn. of Mesguite, WBSNVM
(Lewisville), WMSU, KELXR, NSHOY, KFBHZ, W5IU, N4RY,
KFEC, and KDSDTA. | hope you all had much fun, great fel-
lowship, and many QSQs, Let's not farget the real purpase
of Field Day: showing our capabilities in sotting Lp com-
munications at a ramota site, void of commercial power,
antennas and shelter ir a rapid tashien, Also, while we are
having alt this {un, we are honing our skills in cperating, log-
ging and reviewing ai the logistics nacessary in an operation
of this typa. | know of no ¢cna who has {zken a shilt in front
of a Figld Bay rig that has not come away much sharper in
communications skills! Let's not tuck 2l that gear too tar away;
let It ramain In readiness for any emagancy situation that might
evalve. | am especilly proud of our new Bowie Co. Emergency
Goordinator, Harold Mayes, KSFVE. For many years, there
was a great void in our ARES program in Far East Taxas.
Haroid has come aboard with great vigor, and has set up 8
fina ARES program In record time. The Bowie Co. ARES TTF
(Tfe, Training and Fellowiship) Net has besn meeting for two
months now on 146.54 MMz daily, with 160 check-ins in 30
ssns! | am really imprassed wilh the fine Richardson Wire-
less Klub newsletter, “The Chawed Rag,™ which s now
published monthly as a bound beok! The articles inside are
just as Impressivel Hats off to RWK Editor Brittan Vincent,
NASM. The 1988 Texas Tic Net picnis will be held Sept. 17
at Tyler State Park, Tvier, Texas. Programs, spaakars, and
& catered barbecue {noon) will ba featured. For barbeque
resarvations, sand $5.2% ger plate ($2.65 12 yrs & under and
a $2.00 rogistration feg par adult to: Josiah Brown, K5UPN,
P Boy 2936, Lengviaw, TX. 75606, For details, morutor the
Texas Tfe Net dailly on 3873 kHz, 1830 to 1930 local time.
New N. Texas High Fraq Aasnkgentow officars:
Pras/KB5GEN V.PJKESCWS Sec-Tres/KABSKJ, New officers
of the Longview-East Texas ARC: PresfVBSDLE VPANMSK
Sec/NSKLB  Tras/NSKGMN Editar/KASAZK Educ/NSLMS
Comm/NSKBP. The Temple 146.22/82 Hapeater is sporting
a new antenna, This operator was able to copy the machine
about 15 miles further north than bafare an a recent irip down
to Bell Co, Great job, guys! { cannot thank cur clubs tao otten
for sending ma ther newsletters, They are all %‘reat and full
of news to help maka this column possiblat PSHR for Juna:
NSKCL WEYQZ KFEBL KASZWY KSUPN and KSMX. Traffic:
WEYQIZ 326, WSTNT 301, KSUPN 278, AJEK 156, KFSBL 120,
WEVMP 708, KEMXQ 103, KASAZK 92, WZSN B0, NSKCL 42,
KCBNG 40, WASEZT 29, KASZWY 18,

OKLAHOMA: SM, Bill Gieswick, KSWG—ALC: WESCDW,
QOG: KBWGE. SEC: WEZTN. SGL: WSNZS. 8TM: KV5X. TG
W5QMJ. We wera deeply saddened to learn that the Section
Bullatin Manger, Howard Baker, W5AS, became & Silent Key
in Juna. Howard was a dedicated and tireless worker, always
williong to do his part and move. He could always be depended
o for timely reparts, rapid response to requests, and a can-do
altitude in avery task he encountered. In addition to his duties
as Bulletin Manager, Howard was the Secratary-Treasurer of
the QCWA Chapter 63, and the Division QSL Manager. He
was 4 dedicated traffic-handler and an ardent supporter ot the
Laague. He will be sorely missed by his many trlends. Tha
Sectian is still in need ot knowledgable, tachnically grientad
Amateurs 1o serve as Official Obsarvers in the Amatuer
Auxiliary. The qualifications are: full ARRL membership,
Technician or highar ¢lase license tor at [east four yoars, and
a caertitication in the Amateur Auxiliary. If you are Intarested
i this important field appaintment, plaase contact ma. June
traftic totals: WBSOHK 132, NSIKN 113, WBSSRX 108,

KAGEN 82, KESRD 73, WASOUV 65, WSLUH 29, WABZOD
22, Ramambar, Amateur Hadio axiste because it qualilles as
@ service. [f your are interested i the Amateur Radio
;&Jg%'ﬁ&ncy Service contact me or the SEC, Bennett Basore,

SOUTH TEXAS: SM, Arthur R. Hoss, WSKR—SEC:
KEDG, ACC: WBAYDD. PIO: WA4LIZB. STM: WRSO. BM:
K5CYD, SGL: KSKJIN, OCC: WARVIL, TG, NZ5U. Texas
Trafffc Net (TTN) will have its annual picnic at Tvler State Park
Sept 17; monitor TN schedule for details, EC NQSE reports
Hays County ARES quite busy during 13in¢h ran and
rasulting Ho::din;ilm iate May; tormada alart in aazdy June had
tham qut again. Hill Gountry ARC, Kerrville, busy with Heart
Assr Bike rage; KCSZT coordinated action: K5AZ, NTFSO,
WBHKF, WBSTCB, KASSOX and WHAKI stafted check points.
Pla NSBFIX, NW AAS, Houston, repors its oldest Ham,
WASFGH, will be honored for hig 88 years; NARS has digi-
peater with NET/ROM installed in NW Harris Gounty: March
of imes gresented laque to ciub for its effarts in 1988 Walk-
a-then. OBS WSKLY rapaorts 17 bulletins, 4 propagation facts
?wen 25 raadings on 7 nats in June. ANGS NM WESYDD rpts
21 msygs passed in 60 June sessions; STX represanted 1
by KDBKO, WHSHN, WSKLYV, Wvax, WSCTZ, K508,
WHEMZ0, WBSEPA, WBSFQU, WR50, WB5YDD. 57M
WRSO completed move to Houston area; rpris WEBSJ alected
M for Texas CW Traffic Nat {TEX), PIC WABUZB busy with
speaking engagoments at Houston area clubs: yels new FIA
anpointees, talks for other appointmants, club affiliation, ete.
CAND ANM WBSYDD reparts 708 ms?; passed in 30 June
sesgions; BN5 represented 100%; &1X stns wera KESZV,
KDEKQ, WaKLY, WBSEPA, WBSFQU, NX5V and WBSYDD,
Deep East Texas ARG, Lutkin, reports KASPNY, NISR,
WB5ROW, NE5K, NSGOS and NSMLH provided com-
munication tor 5k, 10k and Fun Run sponsared by Woodland
Heights Hosp.: at anothar tma NESP, WSOLQ, KASNPY,

(zontinuad on page 158)




OVER STOCK
$ALE

0
ICOM

IC375A 220MHz Base...

IC575A 10M-6M Base...
IC28A 2M Mobila ..........
ICp4AT 440MHz Handy

IC37A 220MHz Maobile ...

. $1129.55
.. 1129.95
. 380.95
. 299835
399.95

KENWOOD

TH31BT 220MHz Handy.. $225.95
Free Extra PB21 Battety

TH315A 220MHz Handy

..... 315.00

Free Extra PB2 Battery
TM3530A Deluxe 220MHz

Mobile Transceiver ...... 389.98
TM321A 220MHz Mobile ... 339.95

Fraa UPS Brown on Kenwood 220MHZ Speclals

YAESU

FT311RM 220MHZ Mobile..$359.95
with memory dialer mic
FT109RH 220MHz Handy .. 279.85

FT33R 220MHz Handy .......
FT747GX HF Transceiver ..

289.95
729.95

CLOSEOUT
ALR 72T 440MHz Mobile

$269.95

ORDER TOLL FREE
800-444-4799

TERMS: Aliitorns are subjoct to prier sale. Limited
quanthies on all lerns. Noback orders, Please add
$2.60 for UPS COD. Shipping not included.

DELTA LOOP
ANTENNAS

DL-TRI “Big Horn”

» “Qpen and Close the Band” with our Delta
design, full wave DX performance mono-
band, duoband and triband antennas

= High Quality construction using 6061-T6
Aluminum and $tainless Steel hardware

» Heavy duty design » “Quiet™ DX reception

= Excellent Gain, FB Ratio and 8WR

* 30 ohm gamma feed * Zkw power

» Monobanders: (other models available)

DL 202: 2 el. 20 meter, 8 boom $328.
DL 152: 2 ], 15 meter, ' boom $249.
DL 103: 3 ef. 10 meter, 9 boom $309.

* DL 1015: 5 el. duchander $489.
3Jel, Wm.-2el.15m., 2" boam

¢ DL-TRI: 7 el. tribander $769.
3el.10m. - 2el. 15m. - Z el. 20m.

13.5" boom - wi. 814 12.7 8q. ft.

* See our Product Review in June 1988

CQ Magazine by Lew McGoy, W1ICP

Write: DELTA LOOP ANTENNAS
44 OLDSTATE RCAD, UNIT #18
NEW MILFORD, CT 06776
Phone: (800) 223-3718  (203) 355-3718

EGE VIRGINIA

14803 BUILD AMERICA DRIVE

WOODBRIDGE, VA 22191
EGE NEW ENGLAND

8 STILES ROAD

SALEM, NH 03079

TOLL FREE B00-444-0047

=

ALL ELECTRONICS CORP.|

CONNECT!
Interested in packet radio? The
1988-1989 ARRL Repeater Direc-
tory is for you. This is the most
complete compiiation of digi-
peaters gver. There are over 1400
listed! The regular repeater user
will find over 13,000 listings plus
band plans, addresses of fre-
guency coordinators and CTCSS
{PL) tonechart. Pocket size. Avail-
able at your dealer or directly
from ARRL for $5.00 plus $2.50
for shipping and handling ($3.50
for UPS.)

THE AMERICAN RADIO RELAY LEAGUE
223 MAIN ST,
NEWINGTON, CT 061+t

PIEZO. WARNING
"DEVICE "

Murata Erie # PKB8-4AQ
High pitehed audible slarm.
Operatas on o

a2

Z4 VOLT D.C.SOLENOID

SEND FOR:

3+ 20 Ve @ 20 ma, t £
1" high x 7/8" dia.
P.C, board mount,

CATH PBZ-84 £1.75 sach

XENON TUBE
L —

1" lang {lashtube prepped
with 3 142" red and black
leads. Ideal for electrorc
flash or strobe projects,
CAT# FLT-3 Z for $1.40

" N-CHANNEL
MOSFET -

W, IRE-511TO-220 case

YE\ CAT# IRF 511

$1.00 each
LARGE QUANTITY
P

10 for $3.00

Intermittant duty cycle. 240 ohm cail. Mounting flange F1H9 BEBE
is 1 1/8" wide. Sclencid body 11/2" X {:2" X 172",
CATH# SOL-24 $1.00 each 56 PAGE
10 for $8.50 * 100 for $75.00 CATALOG
Large Quantity Available e
MLLELECIRDAIK CORR =

10 AMP SOLID STATE
RELAY

ELECTROL #S2161

SONTROL:S.S - 10 Vi 0
GONTROL:S c “:‘f%

[ will operate 3-32Vdc)
LOAD: 10 Amp @ 240 Vac P
214" X1 34 %

CATH SSRLY-10B $9.50 each
10 for $85.00 « 25 tor $175.00
50 for $300.00 - 100 _f.gr $500.00

MAIL ORDERS TO:.. o
ALL ELECTRONICS -800-826-5432
P.O. BOX 567
VAN NUYS, CA 91408

TWE-3T01010163¢ALL  ELECTAONIC)

QUTSIDE.THE U.5.A.
© SEND $1.50 POSTAGE
FOR A CATALOG!!

g

WITH OVER
4000 ITEMS

ORDER TOLL FREE

INFQ:- (818)904-0524.
FAX: (818)781.2653
MINIMUM ORDER $10.00
QUANTITIES LIMITED
CAUF, ADD SALES TAX
USA: $3.00 SHIPPING
EQREIGN GRDERS
INCLUDE SUFFICIENT
SHIFPING, NO C.0.0.

NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives vou
472,526+ Hams, via your computer,
£29.95 per year — uniimited use!

BUCKMASTER PUBLISHING

WRIGHTAPES: Since 1976) Unconditionally guaran-

tead Morse Code Practice on 64 min. cassette tapss.

Beqinners 2-tape set 5 WPM $790. Alsa 3, 4, 5.6-8, 10, W
911, 12:14, 14, 1620, 22, 24.28 WPM, Speaify F'lalnb_
Language of Gode Groups. Also plan lang. only
30-35 35-40, 4560, FCC type tests: 56, 1112, 11-17, 0

I 13-14, 20-24, Call signs: 12-15, 20-24. Nns ; 5-22, 1318,

18-24. Gheck, MIC, Visa $3.95 ¢a. PPD 151 tlass USA,

o Can, Printed texts add $.50 per tape. Call anytime.

. K (
Mineral, Virginia 23117 6%‘*6 PH: 517-4&5%? smu?l:lGHTAPEs “a
\ 703: 894-5777 800: 282-5628 J l W ass e fackson S e Lansing, M| 48906 v
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HF Equipment
1C-781 Xevr/Rovr/ps/tuner/scope ...

Regular SALE
599500

2699.00 2369
47.00

I1C-761 Xovr/Revr/ps/tuner .
HM-36 Scanning hand microphone

SP-20 Ext. speaker wyaudo fitter ., 145,00 139%
FL-101 250 Hz st iF CW filter ..... 7350
FL-53A 250 Hz 2nd IF €W filter ..., 115.00 109%
FL-102 & kHz AM filter ...... 53,00

53.00

EX-310 Vaice synthesize

1C-751A 9-band xcvr/ 1-30 MHz rcvr 159900 1449

P8-35 iaternal power supply ....... 219.00 199
FL-32R 200 Hz CW filter {1st IF).... &9.00
FL-63A 250 Hz CW filter (1st lt’].... 59.00
FL-52A 500 Hz GW fifter (Znd iF)... 115.00109%
FL-53A 250 Hz CW filter (2nd If)... 11‘1 (0 109%

FL-33 AMAlter.......ccoveeeeen. ...
FL-70 2.8 kHz wide 538 filter
"RC-IU External trequency controfler

1C-735 HF transcerver/SW rovr/mic 1099.00 959%

P§-55 External power supply....... 219.00 199%
47-150 Automatic antenna tuner ... 44500 389%
FL-32A 500 Hz CW filter ........... 64.00
EX-243 Electronic Yeyer unit,...... 6450
UT-30 Tone eucoder ...........oor.. L850

Oither Accessories Regular SALE
1C-2KL 160-15m solid state amp w/ps 1999.00 1699
PS$-15 Z0A external powar supply..... 175,00 159%
PS-30 Systems pr3 w/cord, 6-pin plug 349.00 319

MB Mobile mount, 735/751A/761A... 2599
SP-3 External speaker ........;veeen. 6300
SP-7 Small external speaker ..., 51.94
CR-B4 High stab. ref, xtal for 7514., .00

PP-1 Speaker/paith...........coenen. 179.00 164%
SM-6 Desk microphone .. veeee 4155

SM-8 Desk mic - iwo Lables. Scan..... 89.00

$M-10 Compressor/graph EQ, 8 pinmic 149.00 139%
AT-100 100W 8-band auto. antenna tuner  445.00 389%
AT-500 5S00W 9-band auto. antennia funer 589,00 519%
AH-2 B-band tuner w/mount & whlp 59,00 589%
AH-2A Artenna tuner system, unly . 519.00 449
GC-5 World clock .. 4195 89%
VHFEAUHFE base mqui-mrxde& Regular SALE
[C-275A 75W 2m FM/SSB/CW w/ps 1799.00 1149
1C-2758 100W 2m FM/SSB/CW .. ... 1399.00 1229

1C-375A 25W 220 FM/SSB/CW....... 1399.00 1099

Order Toll Free: 1-800-558-0411

ICOM

IC-475A 25W 440 FM/SSB/CW w/ps 1399.00 1099
IC-475H 75W 440 FM/SSB/CW....... 1599.00 1289
IC-575A 25W 6/10m xcvr w/gs 1399.00 1249

Closeaut 1399.00 989%

IC-471H 75W 430450 ....,

PS-35 Internal power supglv....... 219.00 199%
AG-35 Mast mounted preamp .. 99,95
AG-35 (Purchased with IC~4—71H] 9995 g»
5M-B Desk microphong.....o.ovvvueen 4795
EX-310 Vaice synthesizer .... v 9800
T8-32 GommSpec encode/decoder.... 5345
UT-15 Encoder/decoder interface...  34.00
07-158 UT-158 w/T18-32 installed..... 96.00
VHF/UHEA1.2 GHz Maobiles Reguiar SALE

IC-37A, 25w 220 FM/TTP mic Closeout 499,00 349%
IC-47A 25w 440 FMATTP mic Closeout 54%.00 399%
PS-43 Compact 84 power supply ... 14500 134%

UT-16/EX-388 Voice synthesizer ... 3499

SP-10 Slim-ine external speaker ... 35.99
1G-28A 25W 2m EM, TTIP mic ......... 469,00 409%¢
I1C-28H 45W Zm M, TTP mic ......... 499,00 439%
1C-3BA 75W 220 FM, reguiar mic . ... 459 00 369%
1C-38A 25W 220 kM, TP mic ........ 489,00 389

1C-48A 75W 440-450 FM, reguiar mic 459 00 369%

IC-48R 75w 440-450 FM, TIP mic..... 509,00 449%
HM-14 Extra 1TP mrcruphune ...... 5900
UT-28 Digital code squelch......... 3950
UT-29 Tone siuelch decoder....... 46.00
HM-16 Speaket/microphone ....... 3400

IC-228R 25W 2m EM/TTP scan mic...  509.00 4499

1C-228H 45W 2m FM/TTP scan mic... 539.00 479
UT-40 Pocket beep functwn........ 45.00

I1C-800A Transceiver controller........ 639.00 569
UX-19A 10m 10W band unit ....... 299.00 269%

UX-294 Zm 25W band unit......... 299.00 269%

IX-29H ?m 45W band unit......... 349.00 319%
UX-39A 220MHz 25W band unit.... 349.00 289%
UX-49A 440MHz 25W band unit.... 349.00 319%
UX-59A 6m LOW umit ........c...l 349,00.319%
UX-129A 1.2GHz 10W band undt ... 549.00 499

IC-32008 75W 2m/440 FM w/TTP.... £95.00 529%
UT-23 Voice synthesizer........-..- 3499

AH-32 2m/440 Dual Band antenna ... 39.00
AHB-32 Trunk-lip mount ........... 35.00
Larsen PO-K Hoof mount.. 20.00

~ larsen PO-TLM Trunk-lip mount.... 2200
Larsen PO-MM Magnebic mount ., 2200

IC-12004 10W 1.2GHz FM Mobile... .. 699,00 549%
IC-1271A 10W 1.2GHz SSB/CW base 1769.00 1129
AG-1200 Mast mounted preamplifier 105.00

PS-25 Internal power supply ....... 125.00 1149
EX-310 Voice synthesizer........... 59.00
TV-1200 ATV interface unit......... 135.00 129%
UT-15$ C10SS encoder/decoder ... 96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr i524.00 1349
RP-2210 220MHz 25W repeater ...... [645.00 1469
RP-3010 440MHz 10W FM repeat er... 1299.00 1149

Il Prices in this list are subiect io change without notice. —
in Wisconsin (outside Milwaukee Metro Area}

Jr—

[{...m,.;;m,

SR

i Hand-helds

f 1C-2A 2 metars. ...
IC-2AT with TTP.......
£ |C-3AT 220 MHz, TIP
¢ |C-2AT 440 MMz, TIP
1C-02AT/High Power
1G-03AT for 220 MHz
1G-CGAAT for 440 MHz
[C-u2AT for 2mws11P
[C-udAl 440 MMz, TTP
IC-2GAT tor 2m, TTP
i [C-4GAT 440MHz, TP 449.00 399
1C-32AT 2m/440MHz 62900 5599
| 1C-u2h far 2m w/a TTP

iAeg 5299 - Closeout $259%

Alrcraft band handhelds Reguiar SALE
1C-12AT 1W 1.2GHz FM HT/hatt/cgr/TTP 4Id 00 369%

Regular SALE
2891001 259
319.00 279%
349.00 799
349.00 2999
406,00 349%
449,00 349
445.00 3899
329.00 289"
369.00 299%
429,010 379%

A-2 5W PEP synth. atrcraft HT.......... 00 4799
A-20 Synth. aireraft HT wsVYOR......... 625 00 569
Accewvories for all except mtcrcs Regular

BP-7 425mahs13.2Y Nicad Pal - use BC-25 Y900

BP-8 B00mah/8.4Y Nicad Pak - use BC-35... 79.00
BG-35 Drop 10 desk charger tor all batteries 79.00
BC-16U Wall charger tor BP7/BPB............. 21.2%
LC-11 Vinyl case for Dix using BP-3 ........... 2050
LC-14 Vinyl case for Dix using BP-7/8 .. 2050

LC-02AT Leather tase for Dix models w/BP-7/& 54,50

Accesiries tor 1C and JC-C) sertay Regular
BP-2 425mahs7T 2V Nicad Pak - use BC35.... 49.00
BP-3 Extra Std. 290 mah/8.4V Nicad Pak ... 39.50
BP-4 Alkaline battery case ...coovvvvviiieinriins i6.00
BP-5 475mah/10,8V Nicad Fak - use BG35 §5.00
CA-5 5/8-wave felescoping Zm antenna ,...,. 19.95
CP-1 Cig. kphter plup/cord tor BP3 or Dix ..., 1365

GP-10 Battery separation cable w/cip.. 2
DC-1 DG operation pak tor standard madals 24,

MB-16D Mobile mtg, bkt for all HTs... . .-’.’5.9‘3
LG-2AT Leather case for standard models.. 54.50
RB-1 Vinyl waterproof radio hag... L. 3595
HM-9 Speaker microphone 47,00

H8-10 Boom microphone; headset ., 2
HS-10SA Vox uit for Hy-10 & Deluxe unlv 2450
HS-10SB PTT unit for HS-10........... . 2

58-325MP Commspec 32-tane enceder ....... 2795

For other HT Accessories not listed please CALL
Regular SALE
R-71A 100kHz to 30MHz recewver. ... $3949.00 869%

RC-11 Infrared remote controller, ... 70 99
FL-32A 500 Hz CW filter ........ 00

Recaivers

FL-63A 250 Hz CW fifter {IstIF) ... ‘33 no
FL-44A SSB filter {2nd IF).... s [78 DU 159%
EX-257 FMundoo s

EX-310 Voice synthesizer ,........... '1 [Ju
CR-64 High stahility oscillator xtal 7600
SP-3 External speaker..........oovies 65.00
CK-70 {EX-299) 12V DC option...... 1799

MB-12 Mohife mount.......oovvrnnns
R-7000 25MHz to 2GHz scan revr ...,
RC-12 inirarad remcte contralter.... 70,99
EX-310 Voice synthesizer ............ 54.00
TV-R7000 ATV unif,............ .. 13900 129%
AH-7000 Radiating anfenna ......... (13)

HOURS e Mon. thru Frr. 9-5:30; Sat. 8-3

Milwaukee WATS line: 1-800-558-0411 answered
evenngs untl 8:00 pm Monday thru Thursday.
WATS lines are for Quotes & Ordering only,
use Reguiar line for other Info & Service dept.

JRuG
1195100 1049

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 e Phone (414) 442-4200

AES® BRANCH STORES
OALANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS. Nev. 89106 GHICAGO, inois 60630

WICKLIFFE, Ohio 44092
28940 Euchid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

ko 1-800-321-3594

Ohie
154 05T

621 Commonwealth Ave,
Phone (807) 894-3238
Fla. WATS 1-800-432-9424

Qutside ) _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813} 461-4267
No In-State WATS

Qutside
Nevada

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Associate Store

ERICKSON COMMUNICATIONS
5456 K. Milwaukee Avenue
Phone {312} 631-5181

1-800-634-6227 15 min. from O'Hare!




MNo other repeaters or controliers match
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
Meassage Mastertv real speech ¢ voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting e clock time

The only repeaters and controllers
with REAL SPEECH!

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. 2 meters, 220, and 440!

announcements and function control e 7-
helical filter receiver ¢ extensive phone
patch functions. Lnlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA Q1834 (508) 372-3442

Telex 4932256 KENDECOM
FAX 508-373-7304

SEPTEMBER SPECIAL
UNIDEN HR 2510
ALL-MODE TRANSCEIVER :

28.0000-29.6999 MHz
USB, LSB, CW, AM, FM
Digitat VFO
Preprogrammed 10 kHz Channels
Receive Scanning

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD
TREVOSE, PA. 19047
(215) 357-1400

Hours M,TW-9-8 Th-F-9-8 Sat. -9-3

With a 516F2 Solid State Conver-
sion kit from the Peter Dahl Co,
your power supply will run cooler
and have full protection against
line transients. For only $24.95
you get solid state replacements
for the 5U4 and 5R4 tubes, a
silicon diode to replace the

Authorized Sales & Sepj'vice — Yaesu ® Kehwo,od- H Jcom

HAM BONETM For Your Quality QSL Cards! \

selenium bias rectifier, meter pro- ATTENTION APPLE Ii+, lic, e, II 2
I el T +, llc, He, ligs OWNERS — 81
tection and a selenium line tran- HAMBONE CODE PRACTICE SOFTWARE 5;:2 Ru Sp rlnt %‘b
; Random lefters, variable speed 5-20 WPM,
stent suppressor. zasy to use, Pertect for beginners and upgrade GE Plastic Ol Sm}t &
FOR INFORMATION, write or call: | | iests Fully quarantees, £ Cad  Glory Outlines
' Sand §19.95 check or money arder to; § Holders Others
PETER W. DAHL CO.. INC. CHESTERFIELD VIDEQ & ELECTRONICS % - >
BS6O Wayeross Ave, « E'! Paso.TX 79924 Gilbert Ludwig WARIYCrY Rt 1, Box 363QST-Spring Hill, KS 66083
5 ¥ : . . PO Box 232 Addressed Starmped Envelope for Sanq)lisJ

(915) 751-2300 Telex No. 763861 PWD CO Cheslerfield, Missourt 63006 |
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Fr ITM , , AT and Compatibles

Here's a fun way to learn Morse
Code and practice for the exams. It's
also a yreat way to keep your code
skills sharp! Morse Tutor teaches all
code characters in 11 lessons, using a
“flash card" technique for each char-
acter which consists of letters, num-
bers, punctuation marks and special
characters required on the code exam.
You can set up each lesson to teach
just the characters in that lesson, a
random character drilt using only the
same characters just introduced ar a
random-word drill using all of the
characters taught through that lesson.
Characters ¢an be displayed as they
are sent or at the end of the lesson.

The final lesson is a random-QS0O
generator based on a huge pool of
information thai is contained on the
disk. Two stations make a contact with
several exchanges of information dur-
ing each QS0—|ust like the real thing.
The contacts are simitar to those used
on code exams. The names and call-
ans of the stations match through-

156 5%

Y

out the contact, and you can interrupt
the lesson by hitting any key. You can
start where you left off or quit any time
Yo want.

Morse Tutor is easy to calibrate for
different computer clock speeds. You
select code speeds and character
spacing separately, both in WPM so
yOu can copy regular code or use the
Farnsworth method. The pragram re-
members your choice for these vari-
ables as well as lesson duration, tone
frequency and display mode.

Morse Tutor is user friendly, and
has easy-to-understand menu-driven
functions. Excellent error trapping
and accuracy in the cade speed being
sent make this software even more
attractive. Pickup a copy of Morse
Tutor, and in natime yeu'll be copying
the code along with the experts.

Morse Tutor is available at many
dealers prdirectly from ARRL HQ. The
Price is $20.00 plus $2.50 for postage
and handiing ($3.50 for UPS).

WBSROW, WHUVH, NSMFB, KBSEXN, NESK KDGLG,
KASNAL, WDSEFY and NSKLV did sams tor the American
Cancer Soclety Bike-a-than. 1290 Tratlic Net secy KESDVF
rpts 395 msgs in 50 June sessions; GNI 3017: NTS [ason
2 por session; NM KASAZK. PIA NZBJ rpris W5FFG raising
(pty tawer by one section and Installing rew antenng, PlA
KASEEQ, Brenham ARC rprts club provided communication
on 2 suceessive days for Junior and Senior Marest (sic)
Wradas: more commupication given for first annual

‘ashington County Chapter of American Diabatos Assn Bike-
a-thon; KASBLE, WSTZ, KASEEQ, WDSGHJ, KABKFT,
KASLEI, WBbHRFQ, KF55P, NSGCU, KABUBS, WDSFGY
active in nna or more of the exarcises, Each Saturday evening
on TEX is “RNS Liatson Training Night' in which newcomers
may learn 1o carry traffic botween the two nats in the NTS.
Now 18 your chance ta learn more of Amateur Radio tratfic
handiing. OQC WA2V.JL and BM K&CVD loaking for volun-
teers for OO and OBS. Traflic: WBSJ 322, YDD 303,
WSCTE 154, WADYL 154, NVEL 87, WHSO 80, WDSGKH 78,
WBEFQU 74, WBSEPA 65, AC5Z 84, W5BGE 54, NZ5J 22,
WASUZB 18, WA2VJL 11,

WEST TEXAS: A Milly Wise, W5OVH—EIidon Akin, Al53, has
been appointed Assist. Sect. Mgr. 1o replace Jahn Wabb who
maved to Okla. Thanis to John for all his help. Everatt Vanca,
WDSOFW, EC for Jones County, has met with KBSCDS,
KF5GL, KDSIL, and WSVHE and have formalized and im-
plemented emargency communication &ans and presonted
them to Mike Middleton Shariff of Jones Co. who Is Emergen
Management Director, 'Tr}&y will be used during S8ET, OQ
for Wast Tx Bill Brewer, K5KNC, Is putting together & field
{orce of Amatour Auxillary members. Gordon KF5TH, Van
WATWZB, and Kim, KGSBL, have all upgrded to Extra. Very
son)[:(t; iose Aan, Ashmore, as DEC in Lubbock area. Have
Bill, K5KNC, now as DEC and Radio officer in RAGES—The
“Relay” the bullatin of the Odessa AR reports that Field Day
was & Dig evant as a fish fry was held, then Joa, KBSMM, and
Ninz ware married the day before and spent their honeymoon
at FO=—only in Wast Texas could that happen. Thanks to all
aditors of newslettars who keep me informed of news evants,
In_ Alpine, the BBARG VEs upgraded to Vech: Karan,
KBS 1 Angle, KASVEP. To General: Dick, KASNJA; To Ad-
vanced: Doug, NSHYD. At Fort Stocktan, tépgaradas ware all
to Tech: bynda Cord KBSGLG; Frad, K NU, Joseph,
KBBGLE, and Jarmes, KBSGLL. DEC, Harb Gehring, NEFHA,
of El Paso, has forulated plans for fall SET. The Big Sprin
AAL, WEAW, has a new RC 850 controller on their 148,
rapaater. The San Angelo ARC has a club van tor emergency
use. PIO Paul Gilbert, KESZW, wen the grand prize at Ham
Com, an IOOM 735. A niaw code and theary class will start
at W5ES, The EPARC on Sept 10 taught by Jack, KBSQV,
and Lou, K&CU. Upgrades Top of Panhandle: to Techn, Gagﬁ.
KBSFAZ; Tam, KASWSK | Chester, KASKCQH, Caray, KASSJ],
and Grant, KB5GOM. To Goneral: Jennifer, WM,
Daughter of ACC Jarome Doerria, K5IS. VE exams are held
in Midland and every second Saturday at Red Cress Bldg at
#1530 AM. 735, Milly, WaOvH.

siip DIPOLE TRAP ANTENNAS!

o g ! R e

PRETUNED- ASSEMBELED N3 FOR aLL MAKES AM-
ONLY ONE NEAT SMaALL . ATEUR TRANSCEIVERNL
B ANTENNA FOR ALL BA- ,{ SUARANTEED FOR 2000 4

NDSL  EACELLENT FOR WATTS KB INPUT FOR
APARTWMENTYS! m- NOVIGE AND ALL LLASS
PRGVED DESIGN AMATEURSICW- AM-<FM

B COMPLETE with 90 t. RGHBU-S2 ohm feedine, and
PL25% ponnector, insufators, 30 1t 200 lb teat dacron and
supperts, wenter connector with bullt in llghtning arraster and
atatlc dizcharge . $caled, weatherprogf, traps . 1“X8" wt 3 a1,
Low SWR over all bands «Tuners usuatiy NOT NEEDED! -Can be
uied as inverted Ve~ glopers ~ In attics, on bulldiig tops or narrow
iots, WORKS OGN NEW WARC BANDS| The ONLY AN.
TENNA YOU WILL EVER NEED FOR ALL BANDS1 NO
B BALUNS NEEDEDI
160-D0=A0=20=15-10 =« d1rap - 16% 11. N IDE0E . 513495
80-40-20-15-10 -< @ 40~ 104 fr, . No.- S98F. ., $9096
40-20-15-10 o 2 trap =« 54 ft. « Mo~ 100IE..... 55895
g 20-15-i0 mater~ ¢ trap= 26ft, - No-1GQTE.... . $97956

SEND FULL PRICE FOR PP DEL, IN USA, (Canada is 55.00
axtra for postage etc]  order using VISA = MASTER CARD -
AMER, EXPRESS.: Ph -308-236-83:33 waek days, We §
ship i 2-3 days, (Per G 14 days) il antennas guaranteed. §
for ©year. 10 day money back trial If resurned In new conditiord
Made in USA. FREE (NFO. AVAILABLE ONLY FROM
WESTERN ELECTRONICS

Brept. AL K earney, Nebraska, $8847

1988 CALL DIRECTORY
(On microfiche)

Call Directory . ..vvvunnnns ceo 58

NamelIndex .......... P -

Geographic Index . ..,..... ves.B8
All three — $20

Shipping per order $3
BUCKMASTER FUBLISHING
Mineral, Virginia 23117
703: 894-577T7T 300: 282-5628

HI-VO E
SUPER FOR HIGH POWER LINEARS
REPLACES 866-872-3828ETC,

8,000 VOLTS
L AMPERE

14,000 VOLTS
VAMPERE

BOSTERIBUBTAY

K2AW's "SILICON ALLEY"

175 FRIENDS [LANE NESTBURY, NY. US$0 516-334- 7024




SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

AL-80A LINEAR AMPLIFIER

The AL-80A will provide a signal oulpul that Is within 1/2 “S$* unif
of the signal oulput of the mosf expensive amplifier on the
markel—and af much lower cosl.

The Ameritron AL-8CA combines tne economical 3-5007 with o
heavy duty tank circuit to achieve necrly 70% efficiency from 160
to 15 meters. it has wide frequency coverage for MARS and other
authorized services, Typical drive is 85 watts 1o give over 1000 watts
PEP 558 and 850 watfs CW RF output. A new Pi-L output sircuit for
foiand ®C gives full band coverage and exceptionally smooth
uning.

Size: 15%°D. x 14"W. x B"H. Wgt, 52 Ibs.

AL-1200 LINEAR AMPLIFIER
WITH EIMAC 3CX1200 TUBE

Full legal output with 100 watts drive.

AL-1500 LINEAR AMPLIFIER
WITH EIMAC 8877 TUBE
Full legal output with 45 watts drive.

UL TIMETER
The cocling system in both amplifiers keeps the
fube safely below the manufacturers ratings even
when operating of 1500 watts cutput with g steady
carmar. The flarment supply has inrush cutrent imiting
fo insure maximum fube life.

Sizen 18470, x 7'W x 10"H, Wgt. 77 Ibs.

ATR-15 TUNER

AL-84 , P
The Ameritron ATR-15 is o
LINEAR 100 watt "T” network tuner §
AMPLIFIER that covers 18 through 30 MHz §

in 1O dedicated bands, Handles }
full legal power on all omateur 2
bands above 18 MHz.

The Ameritron AL-84 is an economical amplifier using four
6MJ6 tubes o develop 400 watts outout on CW and 600
watts PEP an $SB from 160 through 15 meters. Drive reguired
is 70 w iyplcdl, 100 w max, The passive input network
presents a low SWR input toa the exciter, Power input is 90O
waits. The AL-84 is un excellent back-up, portable or
beginner's armplifier.

Sizes MA™W. x &"H. x 12v2"D. Wat, 24 Ibs.

Five outputs are selected from a heavy duty anfenng swiich

cllowing the rapid chaice of three coaxial lines, one single

fermingl feed or a balanced output. An infernal balun pro-

';fide'si i Ior 41 ratios {user selectable) on the balanced output
arminals,

A peak reading wattmeter and SWR bridge Is standard in the
ATR-13. It accurately reads envelope powers Up fo 2KW.

Slze: &7H. x 13%a"W. « 16”0, Wgt. 14 [os.

No cenirol cable required,
Selects one of four antennas,
VSWR: under |1 io 1 from 1.8 to
30 MHz,

impedance; 50 chrms.

Power capabiiity: 1500 watis
average, 2500 watts PEP
MICIXimurm,

|
i

RCS-4 RCS-8V
FOR CONVENIENT Remote COAX Switches FOR SPECIAL
INSTALLATION B APPLICATIONS

Selects up o five antennas.

MHz,
Impedance: 50 ohms,

30 MHz, T kW atf 150 MHz.

Available at your dealer. Send for a catalog of the complete AMERITRON line.

Loss at 150 MHz: less than .1 oB.
VSWR: under 1.2 to 1 DC io 250

Power capabllity: 5 kW below

AMERITRON, Division of Prime lnjstruments, Inc.

" 9805 Waitord Avenue ® Cleveland, Ohio 44102  (216) 651-1740 |
September 1988
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ARRL 301E

| OFFICIAL
APPLICATION

{Please type or print)

he ARRL “All Risk” Ham Radio Equipment Insurance Program

1. Name of Applicant:
2. Mailing Address:

City State Zip
3. Other Locations Where Equipment Is Kept

Date of Birth:
5. QST Control No, (from QST Label)
6. SCHEDULE OF EQUIPMENT

Use this listing to describe all radio equipment in your possession.

Description (Including Manufacturer’s Replacement Cost
Name, Model and Serial Numbers (Value at today’s prices)
or Other Identification)
5
7. To figure your premium complete the following:
» Total amount of Replacement Insurance $..
» Total amount of Miscellaneous ltems (valued under $50.00 each) L S
» Total amount of Insurance 8
= Annual Premium (based on the rate of $1.25 per $100 of insurance.
Minimum premium $20.00) 3
» Add Annual Administration Charge [ 5.00
« Total Amount Enclosed $
Date Signature

Mail your completed application and premium check payable to:
Albert H. Wohlers & Co., Administrator
ARRL Insurance Plans
1440 N. Northwest Highway
Park Ridge, lllinois 60068-1400
Tel. 1-800-323-2108

Your pratection begins. . .on the first of the month following receipt of your application and premium check.
{Please photocopy this completed application for your records.)
Officially sponsared by the American Radio Relay League.

ENROLLMENT PERIOD ENDS: NOVEMBER 1, 1988




" HAM RADIO
IS FUN!

Fun to learn
Fun to operate

fune In The World With Ham Radio has put the fun back
into learning what Amateur Radio is all about. Enhanced
Novice class privileges have brought the fun back into cperat-
ing. Now beginners with their Novice licenses no longer have
to spend all of their time on the air using only Morse Code.
Novices can now Use voice communications on 10-meters and
use VHF and UHF repeaters. The new privileges include the
use of digital communications so that home computers can he
linked through packet radio networks. The FGC requires that
Novices know something about their new privileges and that's
where the expanded Tune In The World With Ham Radio text
comesin. You'll find what you need to know explained in ¢clear,
concise bite-sized chunks of information. You'll find all 300
possible questions that may appear on the 30-question Novice
exam with their distractors and answer key.

Besides improving the text,
we've added almost three times
the code practice material to
the package in the form of two
C-90 tape cassettes. One fape
teaches the code, the other
provides practice. They are re-
corded in stereo so you can
switch off the voice portion for
aven more practice. These new
tapes make learning the code a
snap!

Tunein The World With Ham
Radiois available at your dealer
or from ARRL for $15.00 plus
$3.50 for UPS shipping and
handling.

THE AMERICAN RADIO RELAY LEAGUE, INC.
225 MAIN STREET
NEWINGTON, CT 06111

N

Doug DeMaw’s
QRP Notebook!

Doug DeMaw, W1FB, has been
writing articles about QRP oper-
ating and eguipment construction
for many years. In this ARRL pub-
lication, Doug presents construe-
tion projects for the QRP operator,
from a simple one-watt crystal-
controlled transmitter to more com-
plex transceiver designs. Rather
than simply presenting a coilection
of completed units, Doug quides
you through the proiect “building-
block” style. This way, you gain an
understanding of how the c¢ircuits
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 undertaking,
but some of the circuits in this book
can be put together in an evening
or a weekend from a tew dollars’
worth of parts. Once butlt, the
equipment can be tested and im-
proved as your understanding and
skill grow. Many of the simpler cir-
cuits can be used later as parts of
the more complax projects.

The GRP Notebook contains 80
pages. #0348, copyrighi 1986,
$5.00. plus $2.50 postage and
handiing ($3.50 for UPS).

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST.
NEWINGTON, CT 06111




AES©/KENWOOD o Claseoafs & Specials of the Month . .

I —— In Stock!
2 'HANDHELD | o
Shouider Strap Closeoute

with Ground Plane
Antenna Base® for
TR-2400/2500/2600
350073600
handhelds . .. $995

*antenna not included

15/1W » with 180 ma.
battery, wall charger and
antenna . . Completef

TH-21A 2m ..., .. $169%

TH-41A 440MHz . 169% | § 15-1408 160-10M Tranceiver with 150kHz fo 301
TH-41AT 440/TTP... 18895 | § geneal coverage reciever. .. CALL FOR PRICE

TU-6 Encud sed
o TH s er D"é’,:,?; C‘fsefs] In Stock! . . . Call Now for Prices

TH-25AT 25W £M HT w/battery and charge:
TH-21BT* 2m/JIP $19995 . W E h hatt/cher/TTP/PG-2
TH-41BT 440/TP 19995 TH-2154 2.5W Fid HT with hatt/char/TTP/PG-2V

*Note: B7 15 latest model | | -———— Miscellaneous Closeouts
with built-m CICSS encoder. | | KPS-7A 64 pawer spply. . oovvooouns .,

Opt accessories .. Inquire | | FC-10 Freq conirofler for IM2018/4018. .., | 2995

o * FREE Battery! | | -1 Lealhercase lor TR2400......... .. 2995
TM-401B Z5W compact 440MHZ FM transcerver Extra PB-21 battery included | | LH-2 Lealher Case for TR-2500/3500 ... .. 2gss
w/exi spkrand 11P mic , ., Closeout 2999 with each of the above His. DEF-180 [pal treq contral fer 13-180S. ... ... 4958
MB-1A Mobile maunt for TR-2200,,.......... 298
CD‘].O 220 Mz ... Temporary specials AM-599 AM filter for R599,......... oL 288
: Ca” Srgn TM-32LA 2% Z2GEM scvr we i TP muc Call
- Display | TH-35308 254 220 1M «vur 2 TP fa
Closeout | | TH-3158" 754 7720 FM HI/TIP or
sages || TH3IBT 15 iweminTe  Prices
9 Tapeiie = 0 i s FREE weita vig, bakery

Enes trance vers. Stores call sign of | Limited Quantities - il prices and availability subject | Clean, late model Trade-ins accepted.
calling station in mempry dﬂd dLspIayst on LCD display. | to change without notice. Check with your salesman, | rexcent ior Hancheids g LIHFYHF BF ginpliers)

Order Toll Free: 1-800-558-0411 " '”‘“°'“"’fi’é‘é*é“’%ﬂ”é’“&?”g"s""”""m“"

AMATEUR ELECTRONIC SUPPLY:

4828 W. Fondidu Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442- 4200

AES® BRANCH STORES Associate Store

WIGKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
28940 Euclid Avenue | 621 Commonwealth Ave. 1898 Drew Street . 1072 N. Rancho Drive ~ ERICKSON COMMUNICATIONS
Phone (216) 585-7388 | Phone {407} 894-3238 Phone (813) 461-4267  Phone (702) 647-3134 5456 N. Milwaukee Avenue

Ohic WATS 1-800-362-0299  Fla. WATS 1-800-432-9424 No In-State WATS : No In-State WATS Phone (312) 631-5181

e 1-800-321-3598 % 1.800-327-1917 No Nationwide WATS  $icits 1-800-634-6227 15 min. from O'Hare!

Please use WATS line for Ordering and Price Checks. For Clip oul this handy Coupon and Mail Today!

. I [, . ------------------I
other Info and Service Dept., please use our Regular lines |rT0 AMATEUR ELECTRONIC SUPPLY®

® 3 4828 W. Fond du Lac Avenue
ContaCt AE | Miwaukee, WI 53216
f " f : I am interested in the following new KENWOOD Equipment:
or all of your |
KENWOOD needs! !
* !-A(')WTOPp“]?I;Sd; I::'r%gHStI?r ((';I;SOT dg?if]tgsl?rzzlce : I have the following to TRADE (What's your DEAL?)
* AES® Ships Coast to Coast :
HOURS: Mon. thru Fri. 9-5:30; Sat 9-3 :
e )\/ \\ USE D | I Rush me yout quole -1 understand that | am under no obiigation
’ YOUR - e I
(McisECafd creonr | VISA Ve
= CARD | : Address
Note: Our TOLL FREE Ordering line 1-800-558-0411 i

is answered until 8 pm CST Monday thru Thursday. 5 citv/state Zip
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Frag,

Recaive Range N.F. Gain

mly (MHz) dB) (dB}
PREVD 330 <11 15
S0VD 50-54 <13 15
| PSOVDG H0.54 <0.5 24
| P144VD 144-148 <15 15
P144VDA 144.148 <1.0 15
| F144VDG 144-148 «<0,5 4
! F220VD 220225 <18 14
; PZ2OVDA 220-225 <17 15
' FRAOVDG 220225 <08 20
Pa3avD 420-450 <18 15
P432VDA 420-450 <1 17
EA3INVDG 420450 0.5 16

Inline (! switched)

SPBVD 2830 1.2 15
== GPAVD - 50-54 <14 15
SPEOVDG 5064 <055 4
SPt44VD 144.148 <18 15
SP144VDA, 144-148 < 1.1 14
SP144VDG 144-148 <055 . 24
SPR20VD. Z20-205 <19 15
-~ BPIIOVDA 220225 <1.3 18
-BP220VDG 220205 < .55 20
SP432vD 420.450 %19 15
_ SP432vDA 4720-450 «1.2 7
- BP43AVDG 420-45¢ =< 0.55 16

 Box 1242 » Burlington, CT 06013 » 203 5820400 (=22

1dB
Comp. Device
dBm) Type Frice

o DGFET $29.85

1] DGFET $29.96
+12 GaAsFET 379.95

0 DGFET 209!

0 DGFET $37.95
+12 GahsFET 37995

o] DGFET 329,

0 DGFEY $37.05
+12 GaAsFET $79.95
-0 Bipelar $32.85
-0 Bipolar £49,95
+12 GaAsFET 579.95

Q DGFET $58.95

o] DGFET $50.95
+12 GaASFET $109.95

1] DGFET 359.9

o DGFET $67.95
+12 GaAsFET $109.95

o GF $59,

0 DGFET 367.95
w12 GaAsFET $109.95
- 20 Bipolar 5629
-20 Bipolar $70.95
+12 GapsFEY $108.95

~Evary préamplllfsr is precision aligned on ARR's Hewlett Pachard HPBITOMHPI46A state-ol-the-art nolse figure
meter, RX only praamplifiers are for receive aprlications only. Infine preampilfiers are & switched (for use

“with transceivers) and handle 25 watls transmitter power. Mousit Inline Prumpilflsrs betweesn transcefver
‘snd power amplifier for high power applications. Other amateur, lal and Tal plifiers availabl
e in the 1-1000 Miz rangw. Plezso Includs $2 shlgplng in

{I.5. and Canada, Connecticut residents add 7-%:%

n d vance d sales tax, C.0.D. orders add $2. Alr mall to forelgn coun-

tries add 10%. Order your ARR Hx only or inline

n e c e i v e 1 preampilfier today and start hearing like never hefore!
Resecarch

CUSTOM ENGRAVED
MAG-MOU

OR SEND
YOUR
LAYOUT .
FOR PRICE VH F/U HF
PAV PRODUCTS #»12" — %300
BOX 160

WALLINGFORD, CT 06492
203-265-0538
PANEL LABELS * SEND FOR QUOTE

Now you can learn to communicate
with Spanish-speaking radio amateurs the
world over! Prepared by "Doc” Schwartz-
hard, AF2Y, HOLA CGQ consists ofa 90
minute cassette (C-90) and 15 pages f
text, to take vou through the basics and
get you on the air in Espanol. $7.00 in
8. funds plus $1.00 shipping and
handling.

iAdelante!

THE AMERICAN RADIO RELAY LEAGUE
NEWINGTON, CT 06111
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We Make CW
Fun Again

- Gold Plated Solid
Silver Contact Points

- Non-Skid Feet

- Stainless Steel Adjustable
Spring for Different Fists

- Nylon & Stainless
Self Adjusting
Needle Bearings
- Siaintess Fasteners
« Large Clear Plastic Handles

- Unmatched Responsiveness

RBECNCHER, INC.

333 W, Lake St., Chicago, [l 60606
3121263-1808

1 ANTENNA =9 BAND
&

The GARANT GD-6 dipole was tested and recom-
mended hy TCA (The Canadian Amateur, similar to
Q5T inJune 1985. The GD-6 and GD-§ wera tested and
recommendad as first choice i a test f three wire
antennas by the CNIB (Canadian National Institute tor
the Blind.) TCA and CNIB confirmed that the GARANT
Gl-antennas need no tuner ¢n all bands tested.

T e

MODEL BAKDS LENGTH
G 80-40-20-17-12-10M 13
608 8D-40-30-20-17-15-12-10M 137
GO-7: 160-80-40-20-17-12-10M 258"
G0-8:  180-80-40-30-20-17-15-12-10M 255

:hoose between 500W PEP or 2KW versions. {nstall
as & henzontal dipole ar an inverted-v. SWR usually
better than 5.1 No tuner needed ( properly installeg.
See jetters ot pur ham customers in our data separt.
The G-windom dipoies areno Gummy ioad antennas
(ur special GL-balun (500W ar 2KW) masches the low
impedance (50( coax teedline t the high Impedance
windom-type antenna. Al GARANT GD-windom di-
poles come with 3 3-year limited warranty and a
iN-day money-hack guarantee. Who else has that
much confidence in his products?

VEZMNL, Michel; "t hava mstalled my GO-7. Only one
antenna tn cover 7 hands with practically perfect
SWHR on ali bands. VE1AZZ, Gordon on his GD-8. | find
the SWR exqctly 45 yuu claimed.” VETTH, John on his
GD-%: "FB on ali hands. Great tor UX.” VETBKE, Rob on
s GD-8; "A great antenna. Excellent bandwidth.”
VEIVCH, Stu: “Very pleased with the GD-8/2KW. In less
thar six menths operation have logged ovear 45 differ-
ent countries. Recommend it o anvone considenng a
wIre antenpa.”

ComgEtas,  Wiite ar phane for aur free datareport
on all gur GARANT GL-windom dipoies
with technieal data, aclual SWR
curves. customar comments, and our
{ow tactory direct prices. Take edvan-
tage of our saie prices. We ship world-
wide & accept VISA or MASTERGARD.

GARANT ENTERPRISES
227 COUNTY BLUD,, Dept. 32
THUNDER BAY. 8K, P74 7M8. CANADA
INFO HOTLINE 1-807-767-3888




Tandy National Parts

Super Values in Surplus Components From Radio Shack
And Tandy Products. Limited Quantities—Order Today!

Power Supplies
el ' 'k

- ety
ASTEC AC9355.01. 65 watts, Out-
puts: +5VDGISA, +12VDCH.5A,
+12VDCI2.1A, and ~12VDE/250 mA.
I1;I%3L1VAC inpt.

9
Aspen 20-Amp Regulated 13.8VDC
Power Suppiy.
NP-0003 ..., .......... B9.85
Aspen 10-Amp Regulated 13.3VDC
Supply. NP-0002 ....... _.59.95

Video Monitor

Here's the 12”7 monochrome
monitar from the original
TRE-80 Model I computer.

NP-0010 24,95

Meter Assembly

158 YA movement has a 44"
3-color mirrored scale.
NP-0004

Steering Servo

From radio-controlled toy ve-
hicles. NP-0005 . .. .. 4.95

Ear Pads )

Black foam, 35 mm round.

Piezo Buzzer

90 dB output. Operates from

8-ohm speaker, rated 2

Stepper Motor

3.6-degree step. Operates
on i 2\/%0.

NP-0007 . .. Pkg. of 2/49¢ 3-10VDC. NP-0008 ... 1.19 watlts. NP-0009 .. ... 1.99 NP-0OT1........... 10.85
Trimmers and More Diodes ICs
R L— r e
Horiz. PCB-Mount Trimmer Pots. Ve 2 4 ; }_t
\ Type Stock No. |Each DBB10B Rectifier. Standard recove ' e
5K Semi-Fixed | NP-0014 | 25 bridge. NP-00TT «._.. 111, .. 88 R e Lt e
50K Semi-Fixed | NP-0012 } .25 1N4732A. 6.8V, 1-watt zener, MCEB22P MUX 0. DIF | NP-0039 | 2.49
100K Trimmer NP-013 | .25 NP-OC18 ................ . ... 29¢ 5%112551820%1? e o DIP gg-ggg? 149
: S1WB2 Rectifier. Standard recovery TGRS BC P zul:;?n T
bridge. NP-00H9 . ..,.. . ....... 99¢ Transmitter Surface-tay, | NP-0032 | 1.89
216NR Varistor. NP-0020 .. .. .. 79¢ TGACSIBE Anelog 16-pn DIP | NP-n033 | 2.79
TCR1099 (Equiv.). Constant current FBL12 19V Req. NP G034 [ 178
source. NP-0021 ............. . 99¢ }3114%82 ﬂ}ih'r 1g-p=n 8}; Hggggg Egg
HAEERRT N Lo -pin B v
KLR321 LED Display. Dual ssven- SCR106B11. NP-0022 .. ... .. .. 69¢ | TAT2208D Power Amp_| j0-pin SiP | NP-Ga7 | 2.60
segment red display. Com. cathode. 8.6V, 1W Zener. NP-0023 .. .., . 29¢ CHACEEACH Guad nin 0P | KP-00G8 | 80
NPL00T5 1.99 | 1SS53.NP-0024 .............. 19¢ letal Swich AL Lo s
151588, NP-0025 ... .......... 196 | | MCI4049 Hax burer | 6.0 DIP | NP-G040 | -9
1S188. NP-0026 .............. 19¢ FMBS;S?AmineEIAT‘p j.-nlr %ﬁ; Hgggg; ggg
HV-80. NP-0027 .............. 19¢ L 2 - '
SEMISBT Charatler | yepin 0P | wP-0023 | 2.49
Bridging Clips. For telephone station MCMG256AP5 256K ]
Red LED, 0.3mm size. blocks. DRAN 150 ns} iiasad liis
NP-QO16 .................... 29¢ NP-0006 .......... Pkg. of 25/1.2% | We Stock an Exiensive Line 0f 74-Series Devices—Cail

To Order, Call Toll-Free 1-800-442-2425

For Name-Brand parts, call (817) 284-8691. Hours: 8 AM to 5 PM CST, Monday-
Friday. Minimum order $3.50. Minimum $1.50 handling charge. Orders nor-
malty processed within 24 hours, overnight shipping available, Most major
credit cards honored. Prices apply through Sept. 30. Parts and service litera-

ture for Radio Shack and Tandy Products—Over 70,000 items in stock.

Tandy

National Parts

A DIVISION OF TANDY ELECTRONICS
900 E. North Side Drive, Fort Worth TX 76102

(817) 870-5600
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Are you radioACTIVE?

Dean LeMon, KR@V 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 aver the world.”

Ddean 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- -

pand their world through Amateur
Radio. The System matches students
with one-to-one helpers, provides in-
struction material and support. and
loans radio equipment.

Isn’t it time vou got radicACTIVE

with the Courage HANDI-HAM

System?
Call or write the Courage
HANDI-HAM System
W@ZSW at Courage Center,
2915 Golden Valley Road,
Golden Valley, Minnesota
55422, phone [612) 588-0811.

Claveiand Institute
of Elactronics

Ci

1776 East 17th St., Cleveland, Ohio 44114

Accradited Memper Naticnal Home Siudy Counal

CILE is the world's largest independent
study electronics school. We offer ten
conrses covering hasic clecrronics o
advanced digital and microprocessor
rechnology. An Associate in Applied
Science in Electromics Engineering
Technology is also viterad,

Study ar home -— no classes, Pro-
grams accredited and eligible for VA
henetits,

W E W E F R BT MRS T mEE D EE W mm o

Cleveland Insrirute of Elecsranics
CHE 776 East 17th 52, Cleveland, Ghio 44114
TES! | want to ger starred. Send me my ClE suhuool
vatalog inciuding detadls abuur rthe Associare Degree
pregram,

Print Name

Address Apt.
Ciry Stare Lip:
Ape Ara Code/Phone No.

Check box for (3.1, Bullenn nn Bducanonal Benefis
[ Veteran {7 Active Lty MAIL TODAY!
ACTH

WS Putents 4349875, 4460054

These trademarks are your assurance of
quality and performance,

Wherever you may roumt, on Land or Sed . . .
or ever i Home
The Spider™ Antenna will help vou keep in touch with
your ham Iriends areund the warld. Four bands —
10, 15, 20 and 46 (or 75) meters. Needs no antenna
tuner. Custom made with highesi qealicy
workmarship and materials.

On Land . . .
Suitable for use
20 any otar
~ehwie from a
anpact
antomebile to 2
motor home.

Work four
hands without stopping to change coils.

¥ Sea .
Spider™
Maritimer™ is
Fiar use on or
rear the acsan,
Highly pelished
naa-magnetic stainiess steel and nickel-chrome plated
hrags.

.. The

Ar Home -,
I vou live in
an apartmetyt,
condominium
or restricted
ared, the
spider™ may
well be the

answer 1o your

antenia problems
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713} OWENSMOUTH AVENUE,
CANOGA PARK, CALIF,. 9

TRANSISTORS'

We stock a full Ime ot

Motorola & Toshiba parts
for amateur, marine, and
business radio servicing

SEE YOU AT THE
ANAHEIM, PORTLAND
& BOXBORO HAMFESTS

Partial Listing of Popular Transistors in Stock

PN Net Ea d Net Ea
BFR96 5275 sD140y $25.00
J310 1.00 SRF2072 1275
MRAF134 16.00 SAF3662 24.00
MRF136 21.00 SHF3800 17.50
MRF137 24.00 U310 1.5
MRF138 35.00 2N1522 11.9%
MRF150 /7.50 2N3553 225
MRE174 40,00 2N37TH 5.50
MRF208 i1.50 2N3866 1.25
MAF212 16.04 #N404B 11.95
MRF221 11.00 2N4427 1.28
MRF224 13.50 2NS109 1.75
MAF226 4.50 2NE1ITY 1.00
MRF227 100 INS585 7.25
MRF237 2.00 INESH0 10.00
MRF238 12,50 INS581 13.50
MRF240, A 15.00 ZNSG4T 9.50
MRF245 2750 #N2642 13.75
MRF247 26.00 2N2643 15.00
MRF260 7.00 2N5945 10.00
MRF263 B.75 2N5846 12.00
MRF264 10.50 2N8080 B.25
MRF317 56.00 ZNB0a1 8.00
MRF421 24.00 ZNE082 4,50
MRF427 36.00 2N6033 9.75
MRF428 40,00 2NB0B4 11.50
MBF423 11.00 280730 1.25
MRF49%, A 12.50 25C1307 3,49
MAFAS0 13,50 2501946, A 15.00
MRF453 1540 25C1847 9.78
MRBF454 140 501969 3.00
MRF455 1.7 25C2075 3.00
MRAF4&58 20.00 2502097 18.00
MRF460 44.00 PSC21660 3.50
MAF475 .00 52290 1676
MRF476 275 2502312 4.95
MRAF47? 11.75 2802509 990
MRF479 10.00 2502630 28.00
MRAF485 meken 18,00 2502640 15.00
MHAF492 §6.00 ISC2H41 16,00
MRF497 14.25 28C28T9 22.00
MRAF515 250 aN204 +.00
MRF555 3.00 AN211 2.00
MRFGO7 2.50 40582 .50
MRF&30 w25 QUTPUT MODULES
MRF&41 18.00 BAUS 150 MHz 55.00
MRF&44 21.00 SAUTTA seami:  50.00
MRF&46 25.00 BAVE 158 MHr 42.50
MRFB48 31.00 SAVT 145 MHr 42.50
MRF&60 10,75 SAV1IZ 23.50
MRFB17 2.25 SAV1S 222 M8 4800
MRF843 22,50 MS7TT12M57733  use
MRFB46 3775 M577A7, 5C1019  SAVY
MRFB73 24,50 501027 use SALL
MRF301 125 MHW710-2:3 51.00
MRFg11 2.00 MHW820.2 39.50
MRES66 2.75 TUBES
NE25537 275 12BY7A 575
NE41137 2,50 S72BT160L 83.00
PT9347 21.00 61468 14.00
RF120 2,00 4CX2508 95.00
SD1278.1 13.76 3-800Z 125.00

Matched Pairs and Quads Avaitabie
N

Hi-Gain, Matched. and Selecied Parts Available
SAATCHED TUBE FINALS N STOCK FOR HAM EQUIPMENT
WE SERVICE ATLAS. ASTHD & SWAN--CALL FOX INFO
RF Power transistors in stock far Atlas, KLM, Collins,
Yaesu, Kenwood, Cubig, Mirage, Motarola, Heathkit,
Aegency, Johnson, lcom, Orake, TWC, Wilson, GE, elc.
Cross-reterence on CD, PT, SD. SRF, JO, and 25C P'Ns.

Quantity Pricing Available

COD " VISA . MC

Ship Hand. 1 tb. U.5§. or Foreign Sm Pkt Alr 8 oz, $5.00

Orders received by 1 M PST shipped UPS same day,
Next day UPS delivery available

PARTS ORDERS ONLY — NO TECHNICAL

(800) 854-1927

I ORDER LINE and or TEGH HELP

i619

).744-0728

FAX

§19:-744-1943

' 1320 Grand Aver
g




WORLD CLASS RF POWER

FOR EVERY BUDGET FROM

LOOKING FOR THE RIGHT HF AMPLIFHER AT THE RIGHT PRICE

AND JUST CAN'T FIND IT?
us! |
GAL Lamit Pl We've got what you need
LE o at AMP INTERNATIONALI!

We have the most comprehensive line of HF
amps, with all the features and versatility you
demand, AND at the right price for your

budget! We're no newcomers to RF Power.

As Amp Supply Company, we've sold over
20,000 amplifiers through the years, all over
the world. That's why we say . . .

Just look at this lineup of great features!
.

* Vacuum-Relay QSKI!
* Full-wave bridge P/S!

t * Heavy-duty Centralab Bandswitches!

* ALO Lockout protects tubes!

* NEW! Step-Start for P/S protection!

* Two-Year Warranty!

* Peter Dahl tHypersil Transformers!
* Computer-Grade Filter Capacitors!
* Silver-Plated Tank Coils!

* Tuned Input for a perfect matchl!
* Modermn Styling Complements
Your Rig!
OLTU . RUQQEC] EIMAC tubes!
LH500- Ni

Each amplifier is available in a
NO-TUMNE version, too! Great for
contests and DXing when every

second counts! All you do is QSY
and GO!l Order NT version.

Are you iooking for a great
all-round antenna? Get our
famous (15RV Signal Injector™,

now with an improved match-
ing transformer! This fully-

assembled antenna handles
legal limit power and operates
on 80-10 meters. Add our
rugged AT-3000 Tuner and
cover the WARC bands tool!

CALL TOLL-FREE

(ORDEES ONLY) 1-800-346-5701 (ORDERS ONLY)
Add $10 5/H on amplifiers, $4 on antennas for UPS Brown.
AFO/FPO addresses inquire for rates, » NC residents add 5% tax.

INTERNATIONAL 5307 Chapel Hill Road ; Raleigh, NC 27607
:RF Power Products ADIGY851-7588 FAX (D19) 8318130 TELLX 980131 WDMR
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ASSOCIATED RADIO VISA-MC

8012 CONSER BOX 4327

OVERLAN_D PARK, KANSAS 66204
'~ EVERY DAY A HAMFEST ﬁ
BUY — SELL — TRADE
ALL BRANDS NEW AND RECONDITIONED

i . e

¥

STATIONS-ESTATES ETC.

can 8913/7381-5900

FAX 913 648 3020

SEND $S2 FORCATALQG
AND WHOLESALELIST

AMEX-DISC.

Ham-Ads

{1} Agdvertising must pertain to products and services
which are related to Amateur Radio.

{2) The Ham-Ad rate is 85 ceats per word. This
includes Fims or individuals oftering products or
services for sale, A special rate of 25 cents per word
applies (o individuals seeking to dispose of or acquire
personal station equipiment, and to hamfest and con-
vention announcements.

3} Remittance in full must accompany copy since
Ham-Ads are not carried on our books. Each word,
abbreviation, model number, and group of numbers
conrnts as one word. Entire telephone numbers count
as one word. No charge for postal Zip code. No cash
or coniract discounts or agency commission will be
allowed. Tear sheets or proofs of Ham Ads cannot be
supplied. Submitted ads should be typed or clearly
printed on an B-1/2" x 11* sheet of paper.

4} Closing date for Ham-Ads is the 13th of the
second month preceding publication date. No
vancellations or changes will be accepted after this
closing date, Example: Ads received September 4
through October 13 will appear in December QST If
the | jth falls on a weekend or holiday, the Ham-Ad
deadline is the previons working day.

{31 No Ham-Ad may use more than 100 words. No
advertiser may use more than two ads in one issue. A
last name or call must appear in each ad. Mention of
lotteries, prize drawings, games of chance, atc, is not
permitted in QST advertising.

{6) New firms or individuals offering products or
services for sale must submit a production sample
{which will be returned) for our examination. Dealers
are exempted, unless the product is unknown to us.
Check with us if vou are in doubt, You must furnish
a statement in writing that you will stand by and
support all ¢laims and specifications mentioned in your
advertising before your ad can appear.

‘The publisher of 57 will vouch for the integrity of
advertisers who are obviously commercial in character,
and for the grade or character of their products and

services, {ndividual advertisers are not subject to
K serutiny. .
The League reserves the right to decline or dis-

[ | PROUD OF YOUR CALL? continue advertisiog for any reason.
WORRIED ABOUT THEFT?
BUILDING A REPEATER? THE RACK IS BACK| sissnmmesroners

Identify your FM transceiver with
automatic code on each trans-
mission.

PROFESSICNAL CW operators, retired or active. commercial,
military, gov't., police etc. invited 1o join Saciely of Wireless
Piongérs~W7GAQIS, 146 Colaen Steset, Livermore, CA
4550.

IMRA—International Mission Radio Association helps mission-
arias by su;‘:ﬂylng uipment and running & net for tham daily
except Sunday, 14.280 MHz, 1:00-3:00 PM Eastarn Time. Rev.
':'gg%as Sahle, 5.J., University ot Scranton, Scrantor, PA

THE Vataran Wiraless Oparalors Assqclation, & non-profit
arganization of communications people founded in 1925,
invites your Inquirles and application for membership, Writa
VWOA, £d F. Plauler, Jr., Sectetary, 48 Murdock Street,
Fords, NJ 08853,

HAVE A-M capability? Join 8.P.A.M. {Society for Promotion
AM} Mambership 18 fres. Write: Don “Hoisy"” Hoisin%ton
(?.P.A.]M,}. 202 Baker Drive, Fiorence, AL 35630. (5.A.5.E.
pleasa).

FOC EXAMS. Novice-Extra Class, Walk-in's anly. Sum_'rgvale
VEC ARG, POB 80142, Sunnyvale, CA 94083-0142,
408-256-9000. 24/hr, Gordon, WBNLG, Prasident. Fiea Market,
March-Sept, Foothill Collage, Log Altog Hills, CA,

JOIN The Old Old Timers Club, an mtemnational non-profit
organization, If you operated a radio station, commarcial,
amateur or Armed Forcas 40 or more yaars ago, and have
an Amateur icense at prasant you are eligible. Join the real
pionaers of ham radio. Write 0.0.T.C., 20533 Brant Avanua,
i.ong Beach, CA 90810.

MARCO: Medical Amateur Radio Council, cperatas daily and
gunday naisri. Medica]lv—oﬂen‘slad lg.rtrtsatatl.ln lp!;;éa!cims,
NO t ontists, veterinarians, nurses, tharapists, #te.) invited to join.
15 \;‘:‘E:: ;?:ek ﬁ:;?nsn:r;:;;';d:m E;:: For information, wite MARCO, Box 73's, Acime, PA 15510,

optionally equipped with handles and/or LITTLE Big Horn Net Sundays: 14.087 MHz, 2200 UTC,
forward facing speakers. 21,176 MHz 2230 UTC. Historrans and Native Americans wek
come. SASE WAZDAC,

Now available for most 1COM, | 1533 BLOSSOMLAND Blast” Sunday, Qotober 2, 1983,
KENWOOD, and YAESU radios and Write "Blast”, P.O. Box 175, 8t. Joseph, MI 49085,

SMALL: 13/4" X 2 174" X 516"
Perfect means of RTTY code ID

I PRICE %49.95 Ppd.
+$3.00 for Calif. address.

Full feature repeater iDer with timer
$79.50 Ppd. +54.77 for Calif. address.

-~ WARBANTY —
Returnable for tull refund within
ten day trial period. One year for
rapair or replacement.

©osave space - go vestical

v organize your mdie co0m

+ get the professiomal ook

+ have Finger fip aciess by your cadios
- keap your equipment sate and cleen
i hide all the unsightly wires

© peokect YOUr investment

FO==-AdmO< OQ

H
9

four call sign programmed at factory,
please be sure to state call sign when

ordering. .
g e RSy e 58 e
H - H sland Hamfair a New York institute noj , Holte
Inquire about commercial models. Prices start at a low $79.95 each. |  55a Norihern Blvd., Old Westbury, NY. Outdoor tallgaing, 1o

resarvations needed, sellars car space $5, ganeral admission

AUTOCODE - : . o B oot 3. Non-Ham women &childrensf?:e. Exit 39 North on Aoute
P.C). Box 7773 Rept. Q B Crders: 800-368-3270 i sl 485, go North on Glen Cove Road 2 miles 1o 254, turn right
W s, Ok dse EEE  Eloouonic qipment Bk | s oot 7 Ha e S e S
{B05) 497-4620 T o Ml SRk, Viemne, ¥A RHKO AM for Buyers, For further info call Mark Nadel, NK2T,

fuet minates fon: Faahington, 1

516-796-2356. Next fest Fab. 19,
166 OS5



Hb Eguiptehl LIST

FT-767GX 160-10m xcvr/ 1-25.99 MHz Rrvr$1929 95
SP-767 ‘«pedkm w/audie hltess ..., 7995
2M/767 “mmodule ..., .o 19995
sM/767 6m module .., .. 199.9%
430/767 430-449 module . . 249 95
440/767 440-450 module ...l

FT-ONE (Lot 10) Xevi/Revr/d mterszAM/FMZBSQ 00

FT-70G° MANPACK HY xcur (*Special Orderi1069.95
FNB-70" Exira 12V, 4 amp-hout nicad ,... 299.9%
NC-70" Nicad hatterv charger/base upply 259 95
CSC-70% Canvas carrying case,.......,... .95
FC-70M* Manual antenna tuner...........

FC-70P" Preset antennz tuner............ 199.95
RSL-70* Whip antenna for FO-70P...... g'{gg

MH-17" Speaker/ mlcrophone .............
YA- TD‘ Tripod antenna . .
e

S-hand Keve/SW Reve/mic $1129.95

FT-757GX Mkl
FP-757HD Heavy duty supply with fan..,. 299.95
FP-757GX Compart power supply......... 239.95
FP-700 Power SUpply...covvivveeivionsies 239.95
FRB-757 Exfernal relay box............... 12.9%

FC-757AT Automabe ant tunar w/memory 399,9%

FAS-1-4R Remote antenna selector. ... 99.9%5
MMB-20 Motule mount ...l s 25.95
FIF-65A interface; Apple |le 55.95

FIF-232C for VIC-20/TI/most R$-732..... 79.95
G Turbe/sFQ1 Software; Apple I, 59,95

6% TurbosCOL SoHware; G64/128 89.95

X Turbn/VYO1 Sotware; VIC-20.. 89.95
FTV-700 Transwrtpr w/no module .. 17500
ZMAFTY 2mmodule only ...l 189.00
6M/FTV 6m module only ....viveeeeess 139.00

70 em/FTV 430 module anly,...ooouvine.

Order Toll Free: 1-800-558-0411

F1-747GX Transceiver w/band mic.......... 889.95
FP-757HD Heavy duty supply with fan.... 299.95
FP-757GX Compact power supply......... 239.95
FP-700 Power Supply....c.oooviievvnns s 239.55
FM-747 FMunit ..., 44,95
MMB-38 Mabile bracket ,. 16.95

FL-7000 Auta, tune HF linear ampllfler ...... 1995.00

Misc. accessories LIST

MD-1B8 Desk microphone..........oeuennn. 109.95

MH-1B8 Mobile micmphone ................. . 2195

¥$-60 1.8-600 MHz 2kw PEP watimeter,...... 99.95

¥8-500 140-520 MHz 200w wattmeter....... 85,95

YH-55 (-7 headphones.. Y B 1

YH-77 Lightweight headphones .............. 24,95

FE-501DX Low pass filter.................,.. 47.95

Call TOLL FREE far DISCOUNT PRIGES

All items are shown with the Manufacturer's
Suggested LIST Prices. On Major items and some
accessories, we tan offer a Substantial Savings.

VHF/UHF equipmemt LIST
FT-726R VHF/UHF Xcvr w/2m, TTP mic. $1095.Bﬂ
HE/726 10-12-5munit ..., 89.95
BM/726 Bm Uttt o veeeer e 269 95
430/726 430-430 MHz unit (OSCAR)...... 329,95
4407726 440-450 MHz unit (FM band] . 32995
SU-726 Satelbte duplex medule........... 129.95
AD-2 50w 2m/A40 duplexer, ... 41.95
FT-736R 25W 2m/430 full duplex xevr...... 1749.95

FEX-736-50 &-meter module.............. 25

FEX-736-220 22GMHz module............ 279.95
FEX-736-1.2 1.2 GHz module............. 539.95
(Other Accessories for FT-736R ........... Cail

FT-211RH 45w 2m FM w/autodialer mic. .... 459,95
FT-311RM 25w 220MHz FM w/autodialer mic 439,95
FT-711RH 35w 440MHz FM w/autadialer mic 479.95
FT-212RH 45w 2m FM w/autodial mic....... 459,95
FT-712RH 35w 440 FM w/autodial mic...... 499.95
FT-2311R 10w 1.ZGHz ¥M w/autodialer mic §59.95

FT-290R MKIl 25w 2m FM/SSB xovr. ..., 5949.95
FT-690R MKIIl 10w 6m FM/SSB xcvr........ 589.95
FT-790R MKIE 75w 430-450 FM/SSB xcvr... 799.95
FBA-8 Holder for C-cell Nicads............ 27.95
NC-26B Wall Charger for FBA-8......... 11.80
(5C-19 Soft case. civreeee. 10,00
MH-10F8 Speaker/errophane ........... 79.95
MH-10E8 Hand Microphone .. . 2295
F18-7 Encoder/decoder .. . 49.95
FT-2700RH 5w 2m/440 FM w/TIP | mic ... 599.95
F18-8 Eacoder/decoder .........c.vnva... 49.95
FVUS-1 Voice synthesizer ,................. 34.95
AD-2 50w 2m/440 duplexer, ,............ 4195

USE
YOUR
CREDIT |\
CARD

VISA

HOURS & Mon. thru Fri, 9-5:30; Sat. 9-3
Milwaukee WATS line: 1-800-558-0411 answerad
evenings until 8:00 pm Monday thru Thursday.

WATS lines are for Quotes & Ordering only,
use Regular line {or info & service department.

FT-209RH/709R/109R - FT-23R/33R/73R

F1- 278
Handhelds 1278 LIST
FT-209RH 5w 2m FM HT/TTP/batt/cer...... $389.95
FT-109RH 220 FM HT/TTP/batt/egr. ... ..... 399.95

FT-709R. 4w 440 FM H1/1TP/hatt/cer. ... .95
FT-727R 5w 2m/24) FM HT/TIP New CPU! 439.95

FI-23R 25w 2m AT e 299,95
FT-Z3R/TIP 25w 2m HT w/TTP......... ... .334.95
FT-33R 5w 220MHz MT.....c.o.ooienul, 344,95
FE-33R/TIP Sw 220MHz HT w/TTP ... 389.95

FT-73R 2w 440MHz compact HT ............
FT-73R/TTP 2w 440MHz compact HT w/TTP 349 95

Acc, tor 8-sepes, Osenes  FT.7078 LIST
FBA-5 Alkaline battery holder for (9403 ..... 14.95
FBA-5A Alkaline batter holder for 727R...... 14.95
FN8-3 425ma 10.8v Datt (comes w/03 series]  49.95
FNB-3A 425ma 0.8V hattery for 727R...... 49,95
FNB-4 500ma 12v batt (comes w/(9-senes) 64,95
FNB-4A Y00ma 12y batt for 7278, 64.95
FT8-6 Encoder/decorer; 08-series. .o 8995
F1S-7 Encoder/decoder; 03-series......vv v - 49,95
LCC-6 Leather rase; 09-series _............. 33.95
LCC-6A Leather case; 727R only............. 39.95
MH-12A2B Speakersmicrophone ... ........ 4195
MH-18A2B Lapei speaker/microphone ...... 41.95
NC-9B Wall charger for FNB-3............... 11.95%
NC-15 Desk quick charger/AC ps............ 89.95
NC-18B Wall charger for FNB-4,............. 11.95
MMB-21 Mobile bracket..................... 11.95
PA-3 Mobile adapter and charger............ 39.95
TA-2 2m 19" telescoping whip ant.........., £1.95
YH-2 VOX headset, . eeeener.. 29.95
Other Handheld Accessories . cvernens. GALL

) FREG-9604 - l‘:RG-EHUO
Receivers LIST
FRG-8800 150 KHz-29.9%4% MHz Shoriwave $759.95

FRA-7700 Indoor active receive anteana  59.95
FRT-7700 Antenna tuner,,................ 64.95
FRV-8800 118-174 MHz YHF converter ... 129,95
FIF-232C Interface; VIC-20/71/RS:232.... 79.95
FF-% 500 KHz low-pass filter tor VLE ..., 20.00
DC-B800 DE k.o anens 4,50
FM-W/8800 FM-wide ket................00 20,00
FRG-9600 60 fo 905 MHz receiver ,......... 6%99.95

YU-9600 NTSC wdeaunite.....ivviunins 25.00
Catpack software {specity computer) ..., 79.95

Due to changing prices, all items listed on this page
are subject to change witheut notice. Please check
with the salesperson when calling to place your order.

In Wisconsin (ouiside Milwaukee Melro Area)

-800-242-5195

AMATEUR ELECTRONIC SUPPLY.

4828 W. Fond

AES" B

ORLANDO, Fla. 32803 CGLEARWATER, Fla. 34625 jl‘.AS VEGAS, Nev. 89106 GHIGAGD, Illinois 60630

WIGKLIFFE, Dhia 44097
28940 Euclid Avenue
Phone (216} 585.7388 |

Ohio WATS 1- 800 362- 0290

°"’S"‘E1 800-32 359?

Ohio

621 Commonwealth Ave, .

Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Diteide 1.800-327- 1917 No Natlonmde WATS

RANCH STORES

1898 Drew Street
Phone (813) 461-4267

No In-State WATS

Buiside
Nevada

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442- 4200

Associate Store

ERICKSON- COMMUNICATIONS

5456 N. Milwaukee Avenue
Phone (312) 631-5181

1 800 634 6227 15 m.r'n fram OHa e!

September 1988 187




COMPUTING SWR & WATTMETER

NEW!
Model WM1
$99'00 {Includes

AC Supply)

» AUTOMATICALLY COMPUTES
SWR. No adjustmertts needed!

* READS SWR DIRECTLY. Even
when you're talking on SSB!

* GREATLY SIMPLIFIES TUNER
ADJUSTMENT. 5WR reading not
affected by forward power. No
confusing readings.

¢« REMOTE RF HEAD. A must! Upto
four feet from meter. Coax can't
pull meter off table.

* AVERAGE & PEP READING.
Allows compliance with latest
FGC rules,

* THREE RANGE SCALES. 2000,
200, 20 walts. Usabile to less
than 1 watt.

* TWO TOP-QUALITY METERS.
Large 2%" meters.

1.5-30 MHz 5% F.S. Accuracy. Uses 8-18

VDG or 115 VAC, 533" 3% x2%", Attrac-

tive light/dark grey styling.

WHY PUT UP WITH AN INFERIOR METER

GURSDOESITALL — AUTOMATIGALLY!

Also re-
duces errors
in compuler
CW/RTTY

copy!

115 VAC supply built.
In. Filter by-passed
when ofl,

|ects 80 ta 11,000 Hz!
Covars xignals other
notches can't touch.

sltuation,

THE AUTEK “QRM ELIMINATOR”

Auxillary Notch re Four maln filter
modes lor any QRM

Model QF-1A
For SSB & CW
$79-00 fIncludes AC

supply)

Continuously varl- Continuously vari-
able maln selectivity able main frequency.
(to an Incredibis 20 {250 1o 2500 Hz)

Hal)

AUTEK pioneered the ACTIVE AUDHO FILTER back 1n
1972 Today, wa're still the engineering lpader Our new QF-
1A 13 the fatest example, it°'s INFINITELY YARIABLE. You
vary selectivity 10001 and fraquency over the entire usable
audiorange. This lets you reject whistlas with dual notches
{ta 70 dB), ar reject SSB hiss and spiatter with a fully ad-
justable [owpass plus aux. nofch. Imagine what the NAR-
HOWEST CW FILTER MADE wiil due to QAM?! HP rejects
iow traquenties, Skirts excead 80 dB. 1 watt speaker amp

Buiitin 115 VAC supply. 62 x5:2'  Two-tone giey styhing

Even latest rigs tnclude anly & trachion of the GF1A
seiecivity, Yet o hooks ug in minutes to ANY ng-Yaesu,
Kenwand, Drake, Swan, Atlas, Termpa, Heath Goliins, Ten
Tec, ele Justplug it inte vour phone (ack and eomnect spkt
or phones to 1he autput, Join the thousands ot owners who

now hear slations they couidn’t capy without 8 GE-LAL I
really works! If «t cant puil mm aut, nothing can. I

utek Wesearch

BIX 302 DEPT. J
ODESSA, FLORIDA 33556
813-920-5810

Ve sell only factory direct. No dealer markup in our price
Qrder with check, M.O., VISA, MC. We pay shipping in 48
states. Add 6% tax in Fla. Add $3 to Canada, Hi, Ak. Add
318 each elsewhere. (Shipped air.)

ANTENNA MOUNT
GATALOG

5013 TRIMOUNT

[ AL
MAST

FRe

RM 16
STAMDOFF a ROTOR MOUNT

BNACKRTS

GALL o= WRITE:

mxsgg IgIPMENT LTD.
OAK LAWN, ILL
3124230605 50454
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LOGWRITE"
fring you: station Into the computer age with LOGWRLTE,
the menu driven, wer friendly logging program written by Ed
Trey (NGIYY  LOGAWRETE & the perfect mecessary for the
romplete ham atation, [t simplifies your operation snd gives
yoi the enmpetitive edge in contesring and DXng, LIGWRITE
works with all 1BM PCw and compatibles.

LOGWRITE's wilque spiit screen feature llows Lor simul-
tancons logping and text processing. Lopging features includes

-- Instant call sign or prefix search

~  Print, Edit, or View records

-~ Plenty of room for notes & addrasses
~ Automatic time/date stamping

Taxt procsssor features automithke word wrap, Sackspace cor-
rect, and acroiling.  Throw away sour pen and pagert

Tu otder your copy of LOGWRITE, complcte with instruction
sanusl, send $24.95 (Pa resideaty wid 3150 pales taxy to:

Aercspace Consulting
V.G, Box 156, Gwynedd, Pa. 19436

Oy enll 1-(B00) 3454156 ext. 34 to onder with Visa Mastet-
Ceed (Plesse apecdy 3.5 ot 525 inch floppy.;

THANKS for attending The Butler Hamfest on Sept. 11, 1988,
Rt. 68, 3 riles West of Butler, PA, Wheelchalr accessible.
K3HJH, tieneral Chairman, phone 412-283-9403,

THE COGHISE Amateur Radio Assuclation will aperate K18G
Soptembar 4 & 5, 1988 from Ghost: Fown of Paradise, AZ. Sy

astad frequencies 3.970, 7.270, 14.270, 21.370, and 28.470.
g’or acerlificate: send a business-sire SASE and QSL to call-
book address K1SC,

USL CARDS/RUBBER STAMPS/ENGRAVING

GANADIAN GSL Cards, send $1 for samyples rafundable with
your order, M. Smith, VE7FL, 18610-682nd Avenue, Surray, BC
CANADA V35 4ND.

DONT buy QSL cards unbil you see my free samples or draw
your awn design. | specialize In custom cards, Send black and
white sketch: will give quote. | would alsa like to introduce you
ke our personalized (Sl Business Cards. Same size as
standard business cards (32 » ). Write or call tor free
samples. Litle Print Shop, Box 1180, Pllugerville, TX 78660,
512990-1192,

BE SURPRISED—get & vanety of cards— 100 for §8 or 200
for $13. Samples 1 refundable, Add $2 58H. All three colors,
fast service, satistaction guaranteed. Constantine, 1219
Ellington, Myrtle Baach, 6C 29477,

ENGRAVING: CallsignName Sadges b{(ga'ﬂLQV. BASE for
price sheet. Box 4133, Ovarland Park, 66204.

CADILLAC of QSLs—Completely difersnt! Samples $1.
%[gﬂ#;qigle). Mac’s Shack, P.0. Box 43175, Saven Points,

EMBAOIDERED Emblems, tustom designed club pins,
medallicns, trophies. ribbeons, Highast quality, tastest dalivery,
I{gxeé;é gélges enywhara. Free info: NDI, Bax 6665 M, Marietta,

POST CARDS QSL Kit—Converts Post Cards, Photos 1o
{JSL’°s! Stamp brings circular. My Typa Shop, P.O. Bax 172,
tends, NY 12481,

FULL Color—3,000 $300; 6,000 $400; 12,000 $600: WABCZS,
1-814-452.4375.

CALL Sign Bad%es: Customn licanse plate holders. Parsonal,
distinctive. Club discounts. SASE., WB3GND, Box 750,
Qlinion, MD 207348, 301.248-7302.

WSLs Quality and Fast Barvice 19r 29 vears. Include call for
a%cgi (?ﬁr’mples 50 cents. Ray, KTHLR, Box 331, Cleartield,

{251 Samples—&5 cents, Samcards, 48 Monte Carlo Drive,
Pntab!zrgh. PA 15239.

BROWNIES QSI. Cards sinca 1938, Catalog & Samplos $1
[rafundable with arder), 3035 Lehigh Straet, Allantown, PA
18103,

PHOTOS, Postoards —Bacome QSLs. Clear stick on labals.
Nawl "Kall Kards'*, Stamp hrings details, K-K-L, Box 412, Troy,
NY 12181-0412.

FULL Color QSL Cards made on Kodak Paper from your
negative, slide or print, $32.9% per 100. Reques! sample.
Bizcard Co., Box 191-T, Stevensville, MI 49127,

L;JSL's—Quali!t_Y for less 18 back! See our dispiay éd_ln this
insasuaso‘t QS7. Harry A. Hamien, P.Q, Box 1, Stewartsville, NJ

SEND SASE for samples. Conner, 522 Notre Dame AV;!‘IL;
Chattanoaga, TN 37412,

FAEE, 100 QSLs with first order. Sampiles cost 3 stamps.
Garebo Press. Rt 4. Box 4148, LaFlata, MD 208646,

AEAR WINDOW Calisign. , .2 inches x 8 inches. . Adhares
to glass! Instant transfer car te carl Your call or repeater ire-
yuency in white leltering. Background is black, Blue or rad.

lso available as 2 Magnetic Sign with lettering black, blus
or red. Background in white! Only $8.50 each sign ppd. Sign-
On, Bapt. T, 1823 Edward Lane, Merrick, NY 11568. |

Q5Ls Samples $1 (relundabla) {(stamps okay), M. Dakin, Winzj
Press, P Q. Box 265, Revera, MA 02151,

QSLs & RUBBER Stamps. Top quality (3SL samples and
slamp information $1 (refundable with order). Ebbert Graphics
D-3, Box 70, Westerville, OH 43081,

GiSLs, QSLs, Rusprint Q5Ls quantities ¢f 100, 200, 300 or

mora. Full coler of Old G!mxsand cartoons. Alao parchment,
ulden eagle and nthers, SASE appraciated, Rusprint. Rt 1,
ox J63 QST, Spring Hill, KS 66083,

QUALITY QSLs. Samples $.50. Olde Prass, WBAMPP, Box
1252, Kankakes, IL 60901,

LOW Cost (5L’s Samples BASE, Koepke,rs Katherine Read,
Albany, NY 122058,

GAIL'S QSL'S, $6 first 100, $4 thereafter, stamg tor sermples,
KABYZY, 1150 Muenz, Wright City, MO 63390,

(SL SALE! 100 Q5L cards $8, regularly $9. All styles and
colors. Shipped within two weeks, postpaid. Free samples,
Shell Printing, KD9KW, Box 50, Hackien, IL 61072,

GSL's by Northwast Imagery. Distinctive quality, aftordable
prices. 50 ¢ent business size SASE lor samplas. N7HJM,
11969 Tioga Street, Boise, |D 83708,

QSL CARDS~—Look good with top quality printing, Chaose
standard designs or fully customized cards. Bettar cards mean
more returns to you. Free brochure, samples. Stamps
appreciated. Chester GSL's, Dept. B, 310 Cammarcial,
Emporia, KS 65801,

PICTURE Qét. Cards af vour shack, ete, from your photo or
black ink art work. 500 $25.50; 1000 $39.50. Also non-picture
cards. Customized cards, send specilltations for estimate.
Send two stampes for llustrated literature. Ganeraus sample
kit $2; half pound of sampies $3. Raum's, R0 2, Crchard
Aoad, Coopersburg, PA 18036, phone 1-215-679-7238.




Virginia Hamfests
Gathersburg

Super Fall

New Hamshire Hamfests

CORPORATION

Virginia Beach Boxboro
hy-gain ° I\
ICOM KENWOOD [ YAESU
PACKAGE
DEALS IC 781 TS140 FT726R
SELECT THE PACKAGE DEAL PACKAGE DEAL OSCAR SPECIAL
TOWER, ROTOR
AND $5995.95 $929.95 $1079.95
TOWER includes ] includes includes
ACCESSORIES ICOM 781 HF Transceiver T$140 HF Transceiver FT726R 2m Transceiver
GET THE UPS Brown Shipping Astron RS20A Pawer Supply #4H 188 Hand Mic
Your Choice of a UPS Brown Shipping 430 UHF Module
ANTENNA SM10 Efsk Mic EGE One Year Extended SU726 Duplex Unit
FREE , SP20 Deluxe Speaker Warranty UPE_?'%wsjghﬁ)pmg
SAVE UP TO NEW PRODUCTS TS440AT $1749.95
$900 t Call for Quotes -
SEE THE HY-GAIN ADFOR | IC32AT Dual Band Handheld PACKAGE DEAL FTTQS*;"%E‘:;:OGW
DETAILS. CALL FOR OUR IC2GAT 2m, 7Watt Handheld 220MHz Modle
LOW QUOTES. SOME IC4GAT 440MHz Handheld $1379.95 MH1BS Hand Mie
RESTRICTIONS APPLY. IC3210 Dual Band Mobile UPS Brown Shipping
1 Seving based oy Gal auggosied IC228A/H 2m Mobile 25/45W cion ‘irnfll;d% ‘
ist price. ood for orders TS440 j
e gfconcepts e | @ cusheraft

1908, Free Shipping on iwetne shipped

Astron RS20A Power Supply

directly irom Hy-Gein. CALL FOR DISCOUNTS UPS Brown Shipping A3 10-15-20m beam..... $249.95
Model Band IN-Out List EGE One Year Extended A4S 4 Element HF beam 344.95
o3 oo $;S12 Warranty APS 10-80m vertical ..... 153.95
17 2"‘ 170 296 ARX2B 2m Ringo ......... 40.95
2?;7 2m 13‘}?8 e R4 Vertical 4 Band ....... 249.95
1278 TNC PACKAGE DEAL - m - 1r.1 FOR OSCAR
$239.95 2417 2m 45170 299 AOP1 Oscar Pack 159.95
" 3-22 220 2-20 112 TEN-TEC Ml .
3.211 20 2410 299 4167B 16 ole 435MHz .. 6595
includes ) ) A14410T 10 ole 144MHz 56.85
1284 Starter Package A A14420T 20 ele 144MHz 80.50
UPS Brown Shipping 6 Unarco_nohn PAR GON A14TMB Stacking Kit ..... 27.95
.é Kantronﬁcs BEAT THE WINTER PACKAGE DEAL
KAM PACKAGE DEAL $2245 00 ALNCE T peTnoNie
$336.95 CALL FOR OUR includes CLOSEOQUT
' PACKAGE DEALS 585 Paragon
includes NEW 961 Power Supply ALR72T
KAM Terminal Unit 25G, 45G and BX Towers 705 Desk Mic 440 MHz MOBILE
nierm FL Buy the Antenna and Rotor and UPS Brown Shipping
UPS Brown Shipping save $269_95
Orders & Quotes Toll Free 800-444-4799
Prices are subject to change without notice or obligation
EGE VIRGINIA EGE NEW ENGLAND F———‘m E—-—
14803 Build America Drive, Bldg B 8 Stiles Road 3 me
Woodbridge, Virginia 22191 Salem, New Hamshire 03079 % e
Information: {703) 643-1063 New England (NH Included) g, s eeacinte store:
Service Dept: (703) 494-8750 Toll Free: 800-444-0047 Lacormie Distributars
Fax: (703) 494-3679 Info & Service: (603) 898-3750 Davs & lacison Foad
Lacombe, Loulsizna 70445
;;ZL%‘;¥:::9 Store Hours; M- F 10-6; Sat: 104 Store Hours: MTuWF. 10-5 Phona: {504) 882-5355
Available-Send $1 Order Hours: M -F 9-7; Sat 10-4 Th; 12-8; Sat: 104
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MFJ multi-mode

~ data controller

oo
soew

" WEOEL wEL faTe

Now
with

AMTO

eight digital modes for...$249.95

Amateur radio’s newest multi-mode
data controller -- the MFJ-1278 -- lets you
join the fun on Packet, AMTOR, RTTY,
ASCH, CW, Weather FAX, SSTV and
gives you a full featured Contest Memory
Keyer mode . ... you get 8 modes. .. for
an affordable $249.95,

Plus you get high performance HF/VHF/
CW modems, software selectable dual
radio ports, precision tuning indicator,
32K RAM, AC power supply and more.

You'll find it the most user friendly of
all muiti-modes. It's menu driven for ease
ofuse and command driven for speegd.

A high resolution 20 LED tunin,
indicator lets you tune in signals fast in
any mode, All you have to do is to center
a single LED and you're precisely tuned
in te within 10 Hz -- and it shows you
which way to tune!

All you need to join the fun is an
MFJ-1278, your rig and any computer
with a serial port and terminal program.

You can use the MFJ Starter Pack to
get on the air instantly. It includes
computer interfacing cable, terminal
software and instructions . .. everything
you need. Order MFJ-1282 (disk)/
MFJ-1283 (tape) for C-64/128/VIC-20;
MFJ-1284 the IBM or compatible;
MFJ-1287 for Macintosh, $19.95 each.

Packet

With MFJ's super clone of the industry
standard -- the TAPR TNC-2 -- you get
genuine TAPR software/hardware plus
more - not a*‘work-a-like” imitation,

Extensive tests published in Packet
Radio Magazine (“"HF Modem Perform-
ance Comparisons’ Jprove the TAPR
designed modem in the MFJ-1278 gives
better copy with proper DCD operation
under all tested conditions than the other
modems tested.

Hardware DCD gives you more {JSOs
because you get reliable carrier detection
under busy, noisy or weak conditions,

A hardware HDLC gives you full
duplex operation for satellite work or for
use as a full duplex digipeater. And, it
makes possible speeds in excess of 56K
baud with a suitable external modem,

A new KISS interface makes MFJ-1278
TCP/IP compatible.

Good news for SYSOPs! New soltware
lets the MFJ-1278 perform flawlessly as a
WORLI'WATMBL bulletin board TNC.

New AMTOR mode!

Now MFJ-1278 has a new AMTOR
tnode, making it the only controiler to
feature eight digital modes.

MPFJ-1278 iransmits and receives
AMTOR in the standard 100 baud rate.

MFEJ gives you atl the AMTOR modes:
ARG (Mode A), FEC and Mode S (Mode B).
Baudot RTTY

You can copy all shifts and all
standard speeds including 170, 425 and
800 Hz shifts and speeds from 45 to 300
baud. You can copy not only amateur
RTTY but also press, wedather and other
exciting traffic.

You can iransmit both narrow and
wide shifts. The wide shift is a standard
850 Hz shift with mark/space tones of
MARS and standard VHF FMRTTY.

ASCII

You can transmit and receive 7 bit
ASCII using the same shifts and speeds
as int the RTTY mode and using the same
high performance modem. You also get
Autostart and selectable “'Diddle”.

cw

You get a Super Morse Keyboard mode
that lets you send perfect CW effortlessly
from 5 tn 99 WPM, including all prosigns
-« it"s tallor-made for trafilc handlers,

A huge type ahead buffer lets you send
smooth CW even if you “"hunt and peck™.

You can store entire QSOs in the
message memories, if you wanted to!
You can link and repeat any messages for
automatic Cgs and beaconing. Memories
also work in RTTY and ASCH modes.

A tone Modulated CW mode turns
your VHF FM rig {nto a CW transceiver for
anew fun mode. It's perfect for
transmitting code practice over VHF FM.

An AFSK CW rnode lets you ID in CW,

The CW receive mode lets you copy
transmitted CW. Even with sloppy fists
you'll be surprised at the copy you'll get
with its powerful built-in software.

You also get a random code generator
that'll help you copy CW faster.

Weather FAX

You'll be fascinated as you watch
WEFAX signals blossom into full
Nedged weather maps on your prinier.
Other interesting FAX pictures can also
he printed -- such as some news
photographs from wire services.

Any Epson or IBM graphics compatible
printer will print a wealth of interesting
pletures and maps.

Automatic sync and stop lets you set

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 30762
601-323-5869 Telex: 53-4590 MFJSTKV

it and leave it for no hassle printing,

You can save FAX pictures and
WEFAX maps to disk if vour terminal
program lets you save ASCTI files to disk

Pictures and maps can be printed to
sereen i real time or from disk if you
have an [BM or Macintosh with the
MFJ-1284 or MFJ-1287 Starter Pack.

You can transmit FAX pictures right
off disk and have fun exchanging and
collecting them.

Slow Scan TV

The MFJ-1278 introduces you to the
exciting world of slow scan TV,

You'll not only see what your ham
buddies look like but you can send your
own pictures to them, too.

You can print slow scan TV pictures on
any iIBM or Epson graphics compatible
printer. If you have an IBM or Macintosh
you can print to screen in near real time
or from disk with the MFJ-1284 or
MFJ-1287 Starter Pack.

You can transmit stow scan pictures
right off disk ~- there’s no need to set up
iights and a camera for a casual contact.

You can save slow scan pictures on
disk from over-the-air §30s, audio tapes
and other sources if your terminal
program lets you save ASCII files.

The MEFJ-1278 transmits and receives
8.5, 12, 24, and 36 second black and white
format 8STV pictures using two levels.

Contest Memory Keyer

Nothing beats the quick response of a
memory keyer during a heated contest.

You'll score valuable contest points by
completing QSOs so fast you'll leave your
competition behind. And you can snag
rare DX by slipping in so quickly you'll
cateh everyone by surprise.

You get iambic operation with dot-
dash memortes, self-completing dots and
dashes and jamproof spacing.

Message memories let youstore contest
RST, QTH, call, rig info -- evervthing you
used to repeat over and over, You'll save
precious time and work more Q50s.

You get automatic incrementing serial
numbering. [n a contest it can make the
difference between winning and losing.

A welght control lets you penetrate
RM with a distinctive signal or lets your
transmitier send perfect sounding CW.

More Features

Turn on your MFJ-1278 and it sets
itself to match your computer baud rate.
Select your operating mode and the
correct madem is automatically selected.

Plus. .. printing in all modes,
threshold control for varying band
conditions, tune-up command, lithinm
hattery backup, RS-232 and TTL leve]
serlal ports, watch dog timer, FSK and
AFSK outputs, output level control,
speaker jack for both radio ports, test and
caltbration sofiware, Z-80 at 4.9 MHz, 32K
EPROM, and socketed 1Cs. FCC approved.
9x1VaxBe in. I12VDCer 1 10VAC.

Get yours today and join the fun crowd!

New Firmware Update

A new KISS/AMTOR Firmware update {s
available if you already have your
MELJ-1278. Contact your dealer or MEJ to
get your upgrade today.

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

'MFJ ... making quality affordable
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MFJ 3 KW Roller Inductor Tuner

. . . lets you get your SWR down to absolute -minimum -- something a
tapped inductor tuner just can't do...
. . . plus you gdet a peak reading Cross-Needle SWR/Wattmeter, 6-position

antenna switch, balun for balanced lines and 1.8-30 MHz coverage...$239.95

MFJ’s innovative new Differential-T
Tuner'™ uses a differential capacitor that
makes tuning foolproof and easier than
ever, [t ends constant re-tuning with
broadband coverage and gives you
minimum SWR at only one setting.

The new MFJ-986 is a rugged no-
compromise 3 KW PEP Roller Inductor
antenna tuner that covers 1.8-30 MHz
continuously, including MARS and all the
WARC bands. The roller inductor lets
you tune your SWR down to the
absolute minimum - something a
tapped inductor tuner just can’t do.

A 3-digit turns counter plus a spinner
knob gives you precise inductance
control -- so you can quickly return to
your favorite frequency.

You get a lighted Cross-Needle meter
that not only gives you SWR, forward
and reflected power at a glance - but also
gives you a peak-reading function! A
new directional coupler gives you even
more accurate readings over a wider
frequency range,

You get a 6-position ceramic antenna
switch that lets you select two coax lines
and/or random wires {direct or through
tuner), balanced line and external
dummy load.

A new cwrrent balun for balanced
lines minimizes feedline radiation that
causes field pattern distortion, TVI and
RF in your shack. Ceramic feedthru
insulators for balanced lines withstand
high voltages and temperatures.

New Antenna Tuner Technology

MFJ brings you three innovations in
antenna tuner technology: a new
Differential-Ttm circuit simpiifies tuning;
a new directional coupler gives you more
accurate SWR, forward and reflected
power readings: and a new current balun
reduces feedline radiation.

Differential-T Tunertm;
A New Twist on &2 Proven Technology

By replacing the two variable
capacitors with a single differential
capacitor {ou get a wide range
T-network tuner with enly two
controls -- the differential capacitor and
a roller inductor,

That's how you get the new MFJ
Differential-T Tunert™ that makes tuning
easier than ever, gives you minimum
SWR at only ore sefting and has a
broadband response that ends constant
re-tuning. You'll spend your time QSOing

instead of fooling with your tuner.

The compact 10% x 4% x 15.inch
cabinet has plenty of room to mount the
silver-plated roller inductor away from
metal surfaces for maximum - yvou get
high efficlency and more power into your
antenna.

The wide spaced air gap differential
transmitting capacitor lets you run a full
3 KW PEP -- no waorries about arcing,

A New Directional Coupler:
Accarate SWR and Power Reading

MFJ’s Cross-Needle SWR/Wattmeter
gives you more accurate SWR and power
readings over a wider frequency range
with no frequency sensitive adjustments.

That’s because MFJ's new directional
coupler gives you up to an order of
magnitude higher directivity and
coupling factor than conventional circuits
<.« plus it gives you a flat frequency
response that requires ro frequency
compensation.

The cross-needle meter lets yon read
forward/reflected power in 2 ranges:
200/50 and 2000/500 watts. The meter
lamp is front-panel switched and requires
12 volts.

A switch lets you select peak or
average power readings.

A New Current Balun:
Reduces Feedline Radiation

Nearly ail commercially built tuners
use a ''voltage” balun. The “voltage”
balun forees the voltages to be equal on
the two antenna halves. It minimizes
unbalanced currents only if the antenna
is perfectly balanced -not the case with
practical antennas.

The MF.J-986 uses a true current
balun to force equal currenis into the
two antenna halves -- even 1 your
antenna is not perfectly balanced.-- so
you get minimum unbalanced currents.

The current balun gives superior
balance over the “voltage' balun.

Minimum unbalanced current reduces
fleld pattern distortion - which
concentrates your power for a stronger

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53-4590 MFJSTEV

MFJ-986

239

Made in U.S.A.

signal - plus it reduces TVI and RF in
your shack caused by feedline radiation,

The MFJ-886 Differential-T Tunertm;
Get absolute minimum SWR

Get the tuner that incorporates the
latest innovations by the worid's leader
in antenna tuner technology,

Bee your dealer today for the new
MF.J-986 Differential-Ttm 3 KW Roller
Inductor Tuner. Include $10
shipping/handling if ordering direct.

WHY CHOOSE AN MFJ TUNER?

Hard-earned Reputation: There's
Jjust no shortcut. MFJ is a narmne you can
trust -- more hams trust MFJ tuners
throughout the world than all other
tuners combined.

Proven Reliability: MF.J has made
more tuners for more years than
anyone else — with MFJ tuners you get &
highly-developed product with proven
reliability.

First-rate Performance: MF.J tuners
have earned their reputation for being
able to match just about anything --
cahywhere,

One full year unconditional
guarantee: That means we will repair
or replace your tuner (at our option) no
matier what for a full year.

Continuing Service: MFJ Customer
Service Techniclans are available to help
you keep your MEJ tuner performing
flawlessly - no matter how long you
have it - just caill 601-323-5869,

Your very best value: MFJ tuners
give you the most for your money. Not
only do you get a proven tuner at the
lowest cost - you also get a one year
unconditional guarantee and continuing
service. That's how MFJ became the
world’s leading tuner manufacturer -- by
giving you your very best value.

Choose your MFJ tuner with
confidence! You're getting proven
performance and reliability from the
most trusted narne in antenna tuners.
Don’t settle for less,

Call or write for a free full-line MFJ
catalog with all 10 of our tuners and
tong of hat radio accessories!

FOR YOUR NEAREST DEALER
or to order call toll free

800-647-1800

One Year Unconditional Guarantee

MFJ . .. making quality affordable
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CALL ” ' PR,
o rree 1-800-238-6168
(in Tennessee, call 901-683-9125)

America’s Favorite Brands at Competitive Prlces'

Write For
FREE CATALOG

Authorized Dealer For

KENWOOD, I[COM, TEN-TEC, HUSTLER, NYE
VIKING, BUTTERNUT, GUSHCRAFT, MFJ, AEA,
AS, B&W, ASTRON, LARSEN, GRUNDIG, ALINGO.
DAIWA, MIRAGE, TOKYQ, HY-POWER, AMERI-
TRON, VAN GORDEN. ARRL, AMECO. ALLIANCE.
KEN-PRO & OTHERS!

WE TRADE!

tor good used gear!
CALL FOHR APPRAISAL

MEMPHIS AMATEUR ELECTRONICS, INC.

;‘ 1485 Weils Station Road, Memphis. TN 38108
' Open 9 to 5 Weekdays, Saturday 9-12 Ceivtral Time

acket Adapter piugs right into your IBM® PC/XT/AT
_a?ﬂhle Clne port cunrrecis to. your VHF ng and gets you
)
rough 1t $tep t:tv step. Splitscreers terminal sofrware
i '}Tﬁns on the PC and turns it into a dual-port TNC

Ui, detting you continie to use the PC for

%:g@

£ 8 BRer IGEC DRSS acvessory HF*Modem with

d§ dl e §urung Indicator gets you an the Jow

;gg’_éﬁ ik r 1R 10West cost ever, Ask your

4§ dealer forhd Finfe.

*%;EH!E%%’? Amateur

heefl List

S pieat 513935

i 5 7985 Packet Radio

LR

without a
Packet Radic TNC

I?_!gjt:al Radio Systems, Inc. (B00).998-0204

~2065: Range Rd. A Clearwater, FL 34625 A (B131461-0204

- K20FL | £

Less

ﬁ Harry & Homian
:

e lﬂ.lmNJ‘J&IﬂGJ'-‘

Light Wemhtf’quh Slrenqlh ALUMINUM Tubing {Alloy WARREN ColRTY

is back!
A061.T8) for Masts and Telestuplrg Elements

. Artiar Size
How many antennas have v ou seen ruined by the tasiure of f-»"lil'—« T_ o i ﬂatar;a!rd
the masi” 1t you are stacking antennas o have & beam | = EHL‘ sizn
anlennd, our B1-T6 Aluminum masts will increase the

survivabitity of your antenng yystem, These masts are A 1’000 nice QSLS . Only $29.50!

lhghter and 50% stronger than galvamized steel tubing An

example of the weight difference s 2 O0 x -+ Wallx 24 Your state oulline, ulher art or large type.
Long, AL-394, Steel-112¢ Thousard lots anly one side. black ink o ?ug") vgiﬁlm
bristal, This report form only. Il give you 2560 sach of
wellow, blue, tan and gray stock Pleaye grve me vour call,
name, address and caunty, Please specity state outline,
ctherart (enclose black & whate ling art only - bar your phato
in place of art add $5.00 -t car resize and crap art o photo
10 Yo SPRCS lfnecnssar\r).ornonm:l I ugelarger cunlpred
typer. Satisfaction guaranteed! ARKL symbni no cha
Uther warding, add $2. Free with aach order § pand OX c
cheeklist and a half-dozen armuaimg awa:d certlicates for
vour friends ang Xyl Please add $3.50 for shlpplng and
hand!ing (Cont. U 5 ) Weship U P S when we =an Chacks
arid MOs payable to. Harry A. Hamlen, K2Q¥L, 2.0 sana
ordars lo P& Hox 1, Stewartsville, NI OBRRB

Sires Avallabla:

1%t B O x w" oo 5" Wall x 28' Lang tFor masts and
booms} w* to 2" 5D x 058 Wall x 127 Lang Orawn for
telescoping), ¥ and %," 6061-T8 Aod, 12’ lengths.

Club and voiume discounts are oftered B & *fISA
actepted, For & complete stock hist please whte or call

METAL & CABLE CORP., INC.

Hormerty Exmat ing ) I
@ PO Box 117 =« TV E Arora A @.
Twinshurg, Oio 44087 » (218 425-8458 e

172 08T

ANTIQUE-VINTAGE-CLASSIC

FOR SALE: Q578 1923 to 1986 wumpleta sats, HR, CQ, 73,
VHF. Bestoffer. Wil ship Call John, VESBYX, 705-324-3709.

WANTELD: Old mlcrughones foi iy Mic. museum. Also mic-
ralated items. Write Bob Paguette. 107 E National Avenue,
Milw., WL 53204,

HALLICRAFTERS Service Manudls. Amateur and SWL. Write
Eara)nces Spacify Model Numbers desired, Ardco Elscironics,
P.0. Box 95, Dept. ©, Berwyn. IL 60402. B

WANTED: Radio, mi agazlnes horn speakars, pre 1930,
WBTHU, 1545 Aaymond, Glandale, CA 41201, 818-242-8961,

WANTED: QST VOLUME t WBISQ, 82 Belbreok Way,
Atherton, CA 44025,

SGHEMATICS: Radio recaivers 1920's/60's. Send Brand-
name, Model No., SASE Scaramella, Box 1, Woonsocket, H,
02895-0001.

WE MAY HAVE the lubes you naed. }‘I‘housands in stock),
Send SASE for our list. Fala Elactronics, P 0. Box 1378-1,
Milwaukae, W1 63201,

BUY, Sall, Collact and Restora esally tube squi gment’f Early
racaivers, tubes and telegraph gear? Jain the ntique Wire-
less Assocnatzon which spansors oid-time “mests”, flea
markets, museurn and journal with technical articlas and free
want ads. Membership and annuai dues only $$0, Write for
information and Museum hours: Brace Kelley, W2ICE, Route
3, Holcomb, NY 14469,

WANTED:; Hallicratter siiver panal Shyriders and other val
oid or unusual Hallicrafter squipment, parts, atc. Chug
Dachis, "The Hallicraltes Collocter™, 4500 Bussell Drive,
Austin, TX 78745,

MICAQPHONES and related memorabilia used in radie/TV
broadeasting prior to 1960 wanted, Cash paid: trade tarms
available. Write: James Steals. 160 West 77th Street, Naw
York, NY 10024—694

MANUALS For most hamgear ‘made (9351970, plus Ken-
woad. No quatas. Our current catalog “H* at $1 required to
order, Ovar 2,000 models Hi-Manuals. P Q. Box H-802,
Gouncil Blufts, 1A 51502.

WANTED" WWII Military Radios and Accessories. Nead ATD
Tuning Units, DY43 Dynamotor, BC 222/223 Manuals, AHT-13
Connectors.  ARR/41/MT-1518 Mount. ATB, GRC 108
Arceiver, Hallicraftars HT20. Charlie. 5¢1 Mystic anlay Phkwy.,
Madford, MA 02155.

WANTED Books: Pre-1900 Elsciricity and 1elegraphy,
Pre-1925 Radio. Pre-1940 Television. Books, Magazinas or
any cther refated literature Jim Krauzer, N2GHD, 6270 Clinton
Strest, Elma, NY 14059, T16-681-3184.

WANTED: Pre-WW2 Pan American Airways aircraft trans-
mittersfraceivers and schematics/manuals for same; Pra-Wwz
gpggg -X bugs. Conly, 819 Henriatta Avenus, bunnyvale CA
4086,

WANTED: Old Hi-F1 Gear, Manuals. Litarature, Etc. Far my
collection. Life ARRL Member. Marcus Frisch, WAQIXP, Box
28803, Greenfield, WI 53220-0803, 414-545-5237.

ANTIQUE RADIO CLASKIFIED, Subscribe to antique radio’s
largast circulation monthly magazine. Old ragdios, Tvs, ham
eqt.uP 45 & 50s radios, talegraph, books & more. Ads &
articles. Free 2rword ad monthly. Sample free Six-month
trial: $11. Yoarly rates: $19{$28 by 1st class) Foreign: write.
ARG, P.0. Box 2-83, Garlisle. MA 01741,

E.F. JOHNSON Tranamitters. Literaturs. and Accesscries
wanted for my station. Wil icku sg Lan Crispino, Box 702,
Hudson Falls, NY 12839, 518-628-8189.

TELEGRAPH Items Bought By Gollectar. old of unusual keys,
bugs, sounders, meters, §re-1920 hocks, franks, eic. Larg
i:lg_}z:ﬁn \ WBBSDSDTG' 4025 Slate Court, Santa Rosa, CA 945405,

BUY/SELL Pre-1930 Q5T. Richard Titus, NV2C, 231-9 Lucas
Lane, Voorhees, NJ QB043, 509-772-0316,

COMPLETE restoration of all tube ham raceivers, including
1ull alignment. All work 100% guaranteed, FGC licensed,

Healy, Classic Had:o Sarvice, Box 764, Woodacre,
CA 94973, 4{5-408-4598,

ATTENTION Callins Owners; i would ke to purchase a clean
round emblem 328-3 and 516F2. Wil consider buying Ya
complate station if | have to. Give me a call collect and let's
talk, My offer will beat Japan. Marcus Frisch, WASIXP, (Life
ARRL), Box 28803, Groonfield, Wi 53220-0803, 414-54656237,

WANTED: Millon, Natinna.lr Hammarlund Gondensors: vazi=
able 100 pF; 2- saction variable 35 AEF Bgar gaction, Norman
Crane, PO, Box 12564, Tucson,

Q57 1938 to Present. Maks .ifet WBRFI.

COLLECTORS: Complate set (mint) Ham Radio Horizons in
four HAH binders plus extra first 18sue, Maka offar. Frank
Goodell, WA4GFG, 10124 Wildarness Park Drive,
Spotsylvania, VA 22553,

WANTED: Johnson Kilowatt andier Jiking 500 for my station,
Will pay cash and pick up All Inquiries are chaeerfully
answared. Phone 518.638.8199 ar write Lan Crisping, P.O.
Baox 702, Hudson Falls, NY 12839.

HAM RADIO License Plate Collacter #oud like to haar from
cthers who collect them. Jim Estup, RR 3, Box G0B,
Kannebunk, ME 04043

BUY/TRADE/SELL Pre- 1960 ar Antique Radio Equipment?
Please call Frank at 201-862-7044 ar SASE to KB2| call-
bock address. 73! _

JOHNSON Invader with new Xira ¥ r Supply, $150.
Johnson Adventurer, $50. Heath DX20, §50. Nahcna.leE
$i00. 3 page list, Old Amateur RRadio. KAUJZ, 608 W.

Thompson Lana, Murireasbora, TN 37129, 615-903-5344,




TS-0408
NEW Top-of-the-Line
HF Transcsiver

= 100% Duty Cycle

FT 767

GX HF/VHF/UHF
CALL FOR SALE PRICE

* 40 Memory Channals
CALL FOR SPECIAL PRICES!!

TS-4405 NEW!
CALL FORSPECIAL SALE PRICE

FT-757QXM}
CALL FOR SPECIAL SALE PRICE!

IC-761 New HE XCVR
* Built-In AC Power Supply
+ Built-in Aytomatic Tuner
* PBT Plus IF Shift

= QSK Up To 60 WPM

CALL TODAY FOR SALE PRICE

ANERITRON |

ALRMA, . . $985.00 ATRIO..... .5325.00

CALL FOR SPECIAL SALE PRICE !
mEmm
? Operation

T5-1405 FT2700RH NEW 2M/70cm
Dual Band Transceiver
Full Duplex-Cross Band

CALL FOR PRICE-SAVE $§1

IC735 NEW General Coverage

Ultra Compact
CALL FOR SPECIAL PRICE!

TS-T11A T5-311A

CALL FOR SPECIAL PRICE

NEW FT280R 2m Portable
NEW FT¢80R 8m Portable
CALL FOR SALE PRICES!

IC-2TA 1C-27H

1C-28A 1C-28H
1C-3TA IC-47A,
IC-3BA 1C-484

CALL TODAY FOR SPECIAL ICOM PRICES!

i 1CO2AT - 2mitr

g High Tech

140-163 MHz
+ 10 mom. wiscan
* LCD Readout

E I A79.00 ATRIS ... .380.00

AL1200 ... 1825.00 RCSA ... .. 13450

ALISOD .. Z370.00 RCSBV.. . . 134.50
CALL FOR SALE PRICES!

AMP SUPPLY

ki Aottt il

#odel List  Model List
L4502 3899 | K4BONT $1189
LK500ZC $1395 | KSOONT $1585
LK800A 2695 LKBOONT 12995
Lk&s0n 31895 AT 3000 $ 499
CALL AND SAVE $533%

+ micro design coverd

CALL FOR SALE PRICE

TW4100A
CALL FORSPECIAL PRICE

TR-751A
All Mode 2m Moblle

FT 200/708 RH
. NEW HIGH
TechHT's
W Qutput

Call For Sale Pric

i

'COMPACT 2M FM MOBILE
TM 2570A (JOW) TM 3530A (25W)

FT23R 2m HT

FTTARTCcm HT

* compact size

+ 10 memories

= up to 5W oulput WIFNB i1
CALL FOR SALE PRICES1

PARAGON *

General Coverage HF Transceiver
Microprocessor Controlled Multl-Scan
62 Momorles Call For Spacial Sale Price

501 Corsair (1......... . SCALL
980 Power Supply. ... ... ... . SCALL
220 2KW Tuner. . ............, SCALL
425 THan Amplitier. _......... SCALL

PK-232 Packet Controller. . ...... $209.95

144 MHr lsopole. ............... $49.95
440 MHz lsopols................ $69.95

Other AEA products alaa in stock cail!!]

MIELIMAINTSES  ALR-22T.. . Wy
ELH-2308.. ... T  AMR-22HT... ~t
ELH-2300.... <  ALR72T.. ... <

Other items in stock - call!

TM 2550A (45W)  TM 221A {45W)
TM 2530A (25W)

CALL FOR SPECIAL PRICE

TH 205 AT

RS36A

TH21BT, TH31BT
THA1AT Also in Stock:
CALL FOR SALE PRICES!

ASTRON POWER SUPPLIES
Heayy Duty- High Guality
» input Voliage: 105-125 VAGC Qutput:13.6 VDG ¢ .06V
* Fully Eleciricaily Hegulated .
Smy Maxirmum Ripple
« Currant Limiting & Crowbay
Protaction Circulis
* M-Serles with Meter

j A-Serins Without Meter
ngl;'l;&c\!fl;'d Model *Cant. Amps
RE4A 3
RSTA 5
H215A R§124 u
2m HT XCVR RS20A 18
TH-25AT RS20M "

25
]
I

r

« Rugged -Raliable

AARABE

Model  Band Pre: Input  Output Sais

amp
A101% M Yoz
BaA b0 Yan
B1C8 2M Yos

81018 M Yes
8018 M Yes
DI0ICN 440 No

K Kantronics

KAM All Mode Terminal Unit
KPC |l Packet Controller. ... ...
KPC 4 Node Controller..........5299,90

1270811274 TNC Units. . .. $120.95/159.95

122411229 Interface. .. . $89.95/$150.95
202/204 Antenna Bridges. . .$50.95/$79.95
250 Oil Load.......... s $30.95
280/262 Dry Loads. ... $29.95/850.95
407/422 Elect. Keyers. . .. . $59.95/5119,95
$01/8410 Tunars. ... .. ... $50.95/3689.95
940C/989 Tuners. ... . . .. $139.95/($262.95

£

7
12
20
2
3
]
]
0

e 2-3172M

30W in = 170W out
LIST $299.00 X
Model Band In-Qut List Price
223 M 2-30W $112.00
2811 M 217w $299.00

2117 M 10-170W $299.00
2417 M 45170W  $298.00
32 220 2200 $112.00

321 220 2.110W $299.00
F3z 20 30-120W  $264.00

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 » Plano, Toxas 75074
(Prices & Avaliabllity Subject To Changs Without Notice)

WEYENG  mere
Tuner i @»-.@

« Low Pass Pi-Network Tuning

+ Builtdn Antenna Switch/Balun
New-RF Power Manitar System $249.95
CALL TODAY TO SAVES

NEL TECH LABS
BVE-100 Digital

Volce Keyer Y

« Built-in Auto Repeat Functlon

* Essentlal For Contesting

* Fully Compatibia With All Xcvrs
CALL FOR SPECIAL PRICE

Mon-Frl: 9am -5 pm
Sat: 0am - 1pm |
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Single-Sideband Systems and Cir-
cuits by William E: Sabin, W@IYH
and Edgar ©. Schoenike, has long
heen wonsidered an invaluable rei-
erence far the circuit design profes-
sional and amateur with a technical
hackground. The book was written
by the staff of Colling Defense Com-
munications division of Rockwell In-
ternational many of whom are li-
censed amateurs. In 594 pages it
covers, IF Filter, Frequency Stand-
ard, Receiver, Transceiver, Exciter,
and Synthesizer Design; Solid-State,
Ultra-Low Distortion and High Pow-
ar Amplitiers, Two important chap-
ters on subjects which are finding
serious applications today's ama-
teur equipment are: Digital Signal
Processing and Digital Control. You

er Meastrement Techniques and An-
tenna Matching. For more informa-
tion see the review on page 24 of
December, 1987 QST. Published by
McGraw-Hill in hard cover, copy-
right 1987. Begular Price $48.95.
ARRL Price $42.00 plus postage and
handling.

Communications Receivers: Princi-
ples and Design by Dr. Uirich L.
Rohde, DJ2LR and Dr. T.T.N. Bu-
cher, DJ2LR has published numer-
ous articles on the design of high-
performance receivers and the co-

will also find information an Receiv- -

Add $2.50 ($3.50 UPS3) for

Save on these Technical Publications!

author designs receiving systems at
ACA. In 608 pages, this book covers:
Basic Design, Receiver Characteris-
tics (such as gain, dynamic range,
etc.) System Planning, Antennas
and Antenna Coupling, Amplifiers,
Mixers, Frequency Control includ-
ing synthasizer principles, Fre-
quency Control, Demodulation,
Other Circuits, and Design Trends
including digital technigues and
spread spectrum. For more informa-
tion see the review in August, 1988
QST. Copyright 1988 by McGraw-
Hill. Regular Price: $5%9.50, ARRL
Price $50.00 plus postage and
handling.

Digital Communications, edited by
Thomas C. Bartee covers recent
advances in communications tech-
nology. In 4086 pages, this profes-
sional reference praesents such top-
ics as Integrated Services Digital
Networks (ISDN), wntten by Eric
Scace, K3NA: Electronic Mail Sys-
tems; Digital Coding of Speech, Chal-
lenges in Communications for Com-
mand and Control Systems; Cellular
Networks; Satellite Communica-
tions: Fiber Optics; Computer Based
Messaging and Video Teleconfer-
encing. Published in hardcover by
Howard W. Sams & Company. Reg-
ular price $44.95, ARRL Price $38.00
plus postage and handling.

and handling

WANTED: Halllcraflters Recelvers 578U and 5X82. Healy, Box
764, Woodacre, Gh 24973, 41548584596,

WANTED: Military, Radio Equipment. Any Vintage or Type,
Portables Prefered, all considarad. Please sand fuil particulars.
ta Dennis, Box $5, Cross Timbers, MO 65634, 417-598-6517.

GENERAL

DXERAS ANTENNA-Lewbander SMACAN presants the secrat
weagon in Practical Bobtail Layouts second edition % $U85,
no checks, Aimmail Bruksgatan 188, 5-685 02 Laxa, SWEDEN.

$SB ELECTRONIC LT23S, LT338, L1285 $409. 81013 +
SAMI3 + STM13 + SLAI3 §498, DX144, DX220 $109,
Dx432, DXoGe, DG1296, DX2320 $159. MVi44501 +
DCWI15A §189, MVON2S + DOW15A 5229, PA2310 $1889,
UEK3 + USM3 902/1206 Xvrir Kif $229. PM1300 Wattmater
$199, EME Electronic HF400D $129, PAZ3150 $379. PA33200
$429. PA1325 $359. Microwave Modules MMT 144/28R §329.
MMT1296/144 $229. MMC432/285 369, MMS-1 $35. Mutek
GMFA144E $99. SLNASD $79. Transverters Unlimited
T144/28 $199. T220/28 $219. PA23200 $250. Visa. Hans
Patars, VE3CRU, 416-75¢-5562 avenings,

WANTED: FT101ZD, FT102, FT902DM, TS830S5 or 755308,
tribandor boam, rotor. All excallont condition, Juxef Nalepka,
SPYRAU, Centrum 1425, 33-170 Tuchow POLAND,

WANTED: Maintsnanes Manual IC751. VE7CL, 604-588-0764.

| WOULD lika to get in touch with anyene Lising, Repairin
andior Reconditoning the Robyn 8SB Transcaiver Di%
500A. Need a second Rebyn for parts. Savid Odor, P4300,
Genaral Mayor Da Bruynawijk 22, Savansta AAUBA,

TELETYPEWRITER parts, supplies, gears. Torpids, S.AG.E.
list. Typetronics, Box BB73, Ft. Lavderdale, FL 33310, Buy
unused parts, cash ar trade.

COLLINS Repar and Alignment, former CoIII‘nsj- anginset.
Research and Consulting, Glenn A. Baxtar, P.E., Registerad
Professional Enginear. KiMAN 207-405-2215.

WE BUY Electron tubes, dicdes, transistors, intagratad
circuts, semiconductars. Astral Elactronics, P.Q. Box 707,
Linden, NJ 07036, Call 1oll-free 800-525-4052,

FAST, ACCURATE, readable, nonsensaticnal—vhe ARRL
Lattar! Every two weeks, we £} you in on what’s happening
in Amateur Radie. But, you have to be an ARRL member to
got it. For 2 one year subscription, send $19.50 {LL5. funds)
and we’ll send yau the Letter first class mail anywhaere in the
g.rs.cgq? 1Canada. The ARRL Letter, 225 Main 5., Newingtan,

CHASSIS & CABINET Kits, 5120 Harmony Grove B, Dover,
PA 17315, SASE K3WK.

INTERNATIONAL Amateur Radic Natwork 45 minute

programs daily: 3.978/14.275/28.475 at 1300, 1700Z, 21002,

24002, 04002 plus Sunday an 3.890 MHz AM at 2200Z and

3290 MHz AM at 2300Z. Glenn Baxter, K1MAN, Netwark
lanager.

COMPREHENSIVE Apple I/l +/lle Soltware CWRATTY
withiwithout TU ar TNCless Packet. Callsign and $48.95 brings
eithar and manual on .25 inch disk. SASE for frea brochure.
WIEQ. 39 Lengridga Read, Carlisle, MA D1741.

SAVE 51.50 SHIPPING on any ARAL book. Send baok grlce
plus $1 to Marshall Hill Entarprises, Bradiord NH 03221.

RTTY JOURNAL, published 10 firnes per year for those

inerested in digita] communications. Aead ahout RTTY,

AMTOR, MS0, Packat Radia, R1TY DX and Contests, and
Technical Aticles cancering the digital modas. $10 per year

guraign higher), ATTY Journal, 8085 La Casita Avanue,
outitain Valley, GA $2708,

RABDHO SHACK Color Computers: Hardware ard Software for
ham use. Dynamic Elactronics, Box 896, Hartselle, AL 35540,
257732758,

SPY RADIOS WANTED! Buying all types of espionage radios
and code machines! Espacially wanted are militaty-type radios
in cvilian suitcases] Museum, Box 8146, Bossier City, LA
71113, 318-796-7316.

GX7 BEPAIRS. Mandsalkarn, 505-526-0917.

WANTED: LAFAYETTE PrivaGom 3G, 525, 625, or GESB138.
Radia, 2053 Mohave Drive, Dayton, OH 45431, K@SQG.

HAM RADIC REFAIR, all makes, all models. Robert Hall
Electronics, PO Box 8363, San Francisco, CA 94128,
408-729-8200,

ELECTRONIC CENTER, INC. tan save you monay! Call for
savings on Kenwaood, ICOM, Yassu, Encetmmm, Fohn Towars,
SWL Receivers, and all accessonas. Texas 1-B00-441.0145;
Nat'l 1-800-527-2156, Metro 263-7464; or 214-969-1936. Ham
Dapartmant, home of the world-fameus Sidewalk Sala, 2809
Ross Avenue, Dallas, TX 75201,

SUPER VR85 roplaces the popular VRSS satellite tracking
program for the Commodore &4, Faeatures include high
resolution color map and satellite sprite, tracking data display,
footprint sprite, ground trace, mutual scquisition table, trang-
ponder mode display, raom for twenty satellite Kaplerian ele-
ment sets, Avtotrak compatibilily, extansive instructions, and
strong tser support, Send SASE for details. SUPER VRES5:
$35 ppd (Calit, residents add 6% sales tax) KLD Research,
McCloud, CA 96057, WEAMW owner.

SPECTAUM Communications SCR1000 2M Repaater.
Waceom Duplexar WP-£39, $1650. Milton Onaga, KHEUS, P.O.
Hox 6122, Kahutui, HI 86732-8822,

ALUMA Towers. Crank-up with hinged base, house braciet,
mast. Mobile van, rooftop, trailer towars. Stack sections. Will
take amataur gear or computers on trade. McClaran Sales,
PO Box 2513, Vero Beach, FL 32961, 305-567-8224.

TOWER Climbing Safety Balls, Gorilla Hooks and
Accessorias. Froa specs. WV 408 W. Edgawood,
Indianapalis, 1N 46217-3618.




HF Equipment List Juns i M o
15781 New Deluxe HF Rig $599500 Call § E FT-767GX
1G761 Loaded With Exlras 268900 Calls )
IG-5754 10miben Xevr 136300 Calls || TS-40SIAT Gen. Cvg Xor 5244995 Call S FT.747 GX New Economical Performer  $889.85  Call §
Receivers TS-4408/AT Gen Cvg Xovr 137995 CallSQ FT-767 GX !l Gen. Cvy Xeyr 12995 Calls
1G-R7O0C 25-1300 + MHz Rcvr 1198.00 Cals T5-1408 Compact, Gen Cvg Xcwr e85 Callsy FT.767 4 Band New 192900 Call $
l 1C-R71A 100 kHz-30 MHz Rovr 99900 Calls 756808 HF Plus 6m Xovr 109295 Call$| FL.2000 15m 160m Sohd State Amp 199500 Call §
g VHF . . . TL-922A HF Amp 164885 Call$
! 1G-228A Naw 25W Mohbile 500700 Call 5 Receivers
| 1C-uumH New 45W Mobile 53900 Calls ) FRG-8800 150 kiz - 30 MHz 5005 Call
IC275A All Made Base wiPs 129900 Calls | Receivers . FG.9600 50905 k- fog o Gl
| 1C-275H All Mode Base 100w 139800 CGall§ § F-5000 100 kHz.30 MHz 999.95 Cals i '
1G-284 FM Mobile 26w 46400 Gallg § F-2000150kHZz-30 MHz 749.95 CalsQ yyr

1G-28H £M Mobile 45w 49900 Call$ § yuF FT-212RH NEW 2m, 45w mohiie 45995 Calls
IC-2A7 FMHT 3900 Calls B 15.7114 All Mode Base 25w 102985 Call$
$C-02AT FM HT, HP 40900 Calls TR.7514 All Mode Mobile 25w 64595 Cail 3 F1-290R AN Mode Portable “:\99.95 Call$
1C-x2AT Micro HT 32800 Calls TM-221A Compact EM 45w 43985 Calsll FT23RTTMini HT 24465 Calls
1C-900 Six Band Mobile 639‘0(? Call $ TM-2530A FM Mobile 25w 47395 Callgll FT-209RH £M Handheld bw 38995 Calls
E}E‘ESL . i‘%zg&gg (;i'l'li TM.-25504 FM Mabile 45w wees cans o s
lew 2| 4 R i g - i
UHF THZTRAT M Moblle TQw e CAIER #v-r12aH. 700m, 25w mobue 499.95 Call$ |
IC-4784 All Mode 25w 139900 Calls | TH-25AT 5w Pocket HT NEW 34995 Cangy F1-711RH FM Mobile 35w 449.95 Gall $
IC-484 FM Mobile 25w 50800 Call$ | TM-7214 2mf70cm, FM, mahile 699,95 Calis§ FT-72RAT Mini HT 14995 Call$
IC-4AT FMHT 34800 CaliS ¥ (oo Ture21a 2Meza0 g5 FT.700AH EMHT dw 29995 Call$
ICO4AT FM HT 44900 Calts f pe ) VHFIUHF Full Duplex
T 25 Jeau0 Cal s 1 758114 41 Mode Base 25 522995 Cal 3| F1-738R, New all Mode. 2ov70cm 1749.95 Call§
4 GAT 14995 Cans TERA51A 25w SSEIFM 749.95  Call Sl FEX-736:5068m, 10w Module 5995 cals 8
W-3247 Dua) Band Handheld 2900 (il & TM-421A Compact FM 35w 449 95 FEX.736-220 220 MHz, 25w Module 27995 Cels i
Nerwr 440 HT i 19094 callg] TH415AZ5w 4d0HT 399.95 f| FEX.736:1.2 1.2 GHz, 10w Module 53995 Calls
oW " TH-45AT 5w Pocket HT NEW 369.95  Call | FT-530R MXit, 8m, All Mode, port. 56995 Call§
220 MHZ TW-41004, Zr/?0cm FM 599 95 : 2
1C-3754 All-Mode, 25w, Base Sta 13896.00 Call g TH-55 AT { 2GHz H1 405896 all @ Dual Bander
1C-384 25w FM Xovr 488.00 Ccali $ TR-50 1w 1 2GHz? FM 62995 Call 3 FT-727R2miT0 om HT 43995 Callg §
IC-374 FM Mobile 25w 459.00 Call TM-521A 12 GHZ 10W 596,05 4 220 MHzZ
IC-3AT FM HT 34900 Gall $ ¥ FT.109 RH New HT 39995 Calls
IC-03AT Deluxe HT 4900 Call§ § 220MHZ £1 Mot 10098 bo
12 GHz TM-35304 FM 220 MHz 25w 499.95 -411 RM Mobile 499.95 Call$ §
1C-1271A All Mode 10w 1269.00 Galls TH-31BT FM, 220 MH> HT 799 95 Repeaters -
¥ IC-1200 FM. 10w Mobife 69900 Call$ TM-321A Campact 25w Mobile 440.05 FTR-2410 2m Repealers 126995 Calts X
IC-12AT Deluxe 1w HT 473.00 Cail$ TH-316A Full Featured 2 5w HT 39995 FTR-5410 70cm Repeaters 128995 Calls

ICOM THIS MONTH ONLY
IC-AAT, 440 HT
1C-p2A, mini 2m HT KENWOOD
IC-L2AT, mini 2m HT w/DTMF  R-5000 Gen. Cov. Receiver
* vAESU TH-318T, Pocket Sized
" % FT-711 RH, 70cm, 35w, Mobile 220 MHz w/DTMF
FT-727 R, 2m/70cm HT TW-4100A, 2m/70cm Mobile

P.C. ELECTRONICS
' Maryann 2522 PAXSON
| weeygs ARCADIA CA 91008 . wenpe

Tom

You as well as all classes of licensed amateurs
' can easily transmit live action color and sound video
- e B just like broadcast TV with our TX23-1 trans-
. ,j‘ g mitter. Use any home TV camera and/or VCR,
B @mmﬁ“ q o § computer, etc. by plugging the composite video
: and audio into the front 10 pin or rear phono
TX23-1 one wait ATV transmitter Crysta'ed for 1289.25 MHz Iacks_ Ca" or wrne now fof our complete ATV

funs on 12-14 Vdc @ .5A. PTL T/R switching, 7x7x2.5". catalog including downconverters, linear amps,

Traln.smfrters sold only to licensed amateurs for Ieggl PUIPOSBS o ionnoc for the70, 33, and 23c¢m bands.
verified in latest Callbook aor copy of license sent with order.
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Announcing The
o ATnaim e  Ramaio
1989 Buyer’s Guide

THE ACTIVE HAM’S COMPLETE
ANNUAL REFERENCE MASTER

This valuable new master directory and
huyer's guide will serve you day in and
day out in searching out new gear, com-
paring new maodels, locating dealers near
you and mail-order retailers around the
country, Il help you buy more wisely
with its muliti-reference concept to help
you wend your way through the buying
maze.

COMPLETE PRODUCT INFORMATION
It's a single-volume saurce book of the
latest Amateur Radio gear all sectional-
ized by equipment type foreasy reference
by the seasoned editorial staff of CQ:

* Complete product descriptions.

+ Technical specifications.

* Retail prices.

* Equipment photographs.

WHO'S WHO IN THE AMATEUR RADIO
BUSINESS

It's a Buyer's Guide filled with the kind of
support information you've always need-
ed, but couldn’t easily get: Dealer listings
state-by-state.  (including branches),
names and calls for key personnel, top
lines carried, whetheror not trade-ins are
accepted or on-site repairs are made ., .
and so on.,

BUYING TIPS FROM THE EXPERTS
Great articies on the in's and out's of pur-
chasing Amateur equipment. The experis
give you the inside scoop on everything
from antennas to transcelvers to making
yourfirst packet contact...andiots more.
ORDER YOUR BUYER’S GUIDE TODAY!
Pon't risk missing the single most valu-
able buying guide in the Amateur Radio
field.

Send only $3.95 to reserve your copy.

Special Pre-Publication Reservation
{September 1988 Shipping Date]
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BEAM Hoadings your QTH. $8. WBJBU, 253 River Road,
Hinekley, OH 44233,

CLEAR Glass Coffee Mug: Custom engraved with your call
sign and your flrst name. Lniy $10 per mug, CA residents add
¢ sales tax. Wnite: Regancy Glass Engraving, P.O. Box B02,
Novato, CA 94948,

Linear Parts. Sand % ong dollar for 20 page list. Bitl, KATVIO,
P.0O. Box 2030, Upland, GA $1785, 714-986-3515.

WANTED: Kenwood TS-94GS/AT. Must ba in mint cond.
Wanted two 8874 and two 8877 new. WAGIKE, 916-991-7100,
Caif.

MICROWAVE 100+ Wait Linoars and 2C39 Cavities for 2304
MHz, 1296 MHz and 902 MHz. Hi-Spec, Box 387, Jupiter, FL
33468, 407-748-5031,

AZDEN Service by former factory technician. Fast tumnaround.
PCS-30C NiCads $34.95. Sedthern Technologies Amateur
Radio Inc., 10715 SW 190 Sireet #9, Miami, FL 33157,
305-238-3327,

FREE "Ma'gnolia Blocsom® (SL, send SASE, K4NBN, "Ne
Bad News™.

TEFLON, SASE. WOTFY, Alpha, 1L 61413,

5§35 SUPER 5AVINGS $%3 on elsctronic parls, compenents,
supplies and computer accessories. Free 40-page catalog for
salf addressed & stamped anvelope. Get on our mailing list,
BCD Elactra, F.Q. Box 830119, Richardsen, TX 75083 or call
214-343-1770,

WANTED: All types of fransmitting tubes & sockets. Hargld
Bramstedt, 6104 Egg Lake Road, Hugo, MN 55038,
B12-429-9397.

QRP CW Transmitter Kits. SASE brings descriptions. W1FB,
Hox 250¢, Luther, M{ 49656,

HAM Programs for Gommedore, IBM-PC, Apple, TI$9/4a,
Sand legal size SASE: EPQ Software, 7805 NE 147th Avenue,
Vancouver, WA 98682,

LINEMANS Beits $35. Exira safety straps $12, Climber straps.
(20" % 14 x 3!162 $5/pair. $3 postage each item. John Orr,
MN2RU, 715 River Road, Fair Haven, NJ 07704, 201-747-7334.

UNIVERSAL Multi-Voltags Laboratory-Experimenters’ Power
ﬁl\:}:pl 4:\;'\1152% ;q‘r brochure. Pepperkit, 527-1¢th Street, Sparks,

HPG-382A, Wanted, Variable Atienuator. Ham lab project,
Need several piecas. Will consider any condition. KEGOX,
P.0. Box 10, O'Neals, CA 93645, 209-868-3548 collect.

STEEL TOWER, brand-new. naver used, clean, in storaga.
Tri-Ex Model WT-51. Frae standing, retracted 21', extended
51%, accessories, $1300, 2M repsater, Bpectrum Com-
munications Medel SCR1000, $9C0 or trade for s¢lid-state HF
g, Tower and repoater together $2000. Write: Milten Onaga,
6LIS, 434 Kaulana Street, Kahului, HI 9%732-2050.

ATAHI CW, RTTY, ASCIl, and Packet Programs for 8 bit
models. Each program avalable on disk for $15 and on
cartridge for $35. SASE for_info. Electrosoft, 16856 South
Califernia Streat, Loveland, CO 80537,

WANTED: Vomax + 8874 + Swan WM3000. K4NEN, “Neo
Had News"'

COLLINS Wanted: Modification kit te turn KWM-2 into &
KWM-2A, 516F-2, 3128-4, 3128-5, 308-1. Also need a Waters
¢ Multipher-Notch Eilter, and [¥¥ Enginesring Spoech
Pracessor, If you know of scurces of these, please pass the
info to: Jamas Hickox, AASAQ, Rt. 2, Box 950-A, Meridian,
TX 76665, phona B17-435-2620.

RIGID Plexigias Cover for following koys: Benchar 38.95;
MF.J-422 $9.95; Vibroplex lambic $11.95. George Thambers,
KCBES, 302 S, Giendale Av&ﬂq‘"l".‘-offayvilla, KS 67337

HALL ELECT, R‘DNIE:_SM buys radio broadcast equipn;en‘t"?é?
cashl Jon Hall, WB4AMMY, P.0. Bax 7732, Charlottasville, VA
22808, BU4-DTI-B697.

FREE TO Novites: Haath HMi02, HM11, HA1D, Kayar.
Wanted: Kenwood PS-50, SM220 w/iPanadaptar HF hi pwr
salid state amp for mabile, Sell: Yassu YO101, $125. W2UGM,
&6 Columbus Avenue, Closter, NJ 07624, 201.787-0123.

WD4BUM MOBILE Antennas. 5/8 wave magne! mount,
2 meter ar 220; $22.50. Quarter wave magnet mount; §12.
Harn sticks for HF mobile; $15. Add $3 per order for shipping.
Many other bargains. Send for catalog. Dealer inquirias wal-
come. Lakeview Company, P.O. Box 5706, Anderson, S5C
78623, 803.226.6990.

AlR-1VIC-20 with AMTOR~—tormerly manufactured bg
Micrelog—special cleseout price, Was $279, aow $125, M|
ras, add 5%. Shipping $5 in US ($10 outside LIS}, G and G
Elvctonics, B524 Dakota Drive, Gatthershurg, MD 20877,
301-258-7373,

LEARBN GODE un your IBM-PC {or compatible), or Gome-
modore $64/128. Code-Pro takes you from na knowledge to
proficient copy. $10 plus $2 S&H. pecif’gcomputsran IBM
disk srza. Trio Techhology, Dept. 862, P.O. Box 402, Paim
Bay, FL 32908,

STAMP Collectorst New Liberia amateur radio st $4, Oman
$7. SASE for ham stamp price list. WB4FDT, P.Q. Box B33,
West Hartford, CT 06107,

PACKET TNC, Heath MD-4040 in excellent condition with
manuals, $100 or best ofter, Gall WAZHQI, 201-366-9353.

LIMITED Space Dipoles for 160/80, {60040, 160130, coax fed,
0o tuning, maximum powar, $59.50. .. 350V multi-bander
335, GaRY éunior $32. . Postpald. SASE.  Tom Evans.
W1JC, 113 Btratton Brook, Simsbury, CT 06670

HMAM TRADER Yellow Sheets. In our 27th year. Buy, Swap,
Sell ham radio gear. Published twica a month. Ads quickly
cirsulata—no long wait for results. Send #10 SASE for sample
copy. $13 for ans year (24 issues). P.C.B, 2057, Glen Ellyn,
1L 6C138-2057.

GIPHER MACHINES, manuals and anything else related to
secrat communications wanted: espocially equipment.
WB2EZX, 17 Alfred Road, Merrick, NY 11566, 518-378-0263.

Eéi‘"w‘rour “FCC Gommarcial Generai Radiotelephone
License” . Electranics Home Study. Fast, inexpensive! “'Frea
gﬂaﬂs. Cemmand, 0-170, Box 2824, San Frangiseo, CA

HAM RADIO Repair, HF-VHF-UHF, all brands, naticnwide
garvice. FCC Cammerciai License #PC318-31833. Mike Koss,
Wostl, PO, Bow 18495, Indianapolis, IN 48218-0495,
317-547-1398.

ESTATE Saie of WSACGE. Beautiful hilltap home with 8 acres
timberland near Hot Springs National Park, AR. & steel towers
instalied, 2-100 it. with 10 mir. & 20 mtr. beams, 2 rhombics,
1000 ft. apen wire. Excollent DX location, satellite, man
extras. Asking $85,000. Varda Cuga, P.0.B. BY. Rayal, Al
71968, tel, 501-991-3354,

APARTMENT Cwellers/Poriable Antenna, Also atfordable
hooks, equipment, antennas. SASE lor information, Burk
Elactronics, 356 North Kensington, La Grange, IL 60525,
3124829310,

SCHOOIL. CURRICULUM For Ham Radio by Carole Perry,
WEB2MGP. 26 lassan plans, cade practica oscillator, audic
cassette and VHS video tape. Suitable ior all school grade
leveis with poll-cut lessons. Can be used as separate course
or as part of Soclal Studies or Science program. Also suit-
able for summer cam? pro\gram. $99.95, Media Mentors inc.,
PO Box 131648, S.1., NY 10313-0008, 71B-983-1415,

HOSS-TRADER EL suys, **Shop around for the best price
than telephone the HOSS last fer the best deal.” New Amp
Supply Linear 2500 Watts, Tubes, Hypersil Transformer
regular $119%: cash $1079. New ICOM 2AT Handy Talkie
%269, 1COM D2AT 5 Walt Handy Talkie $329, ICOM 735
Transcoiver reqular 51099 cash 5899, New Wm. Nye 3 KW
Antenna Tuner MBV-a ragular $675; cash $549. ICOM 2 Mater
28-A reqular 5469 cash $399. Visa/Mastercard Accepted!!ll
Maeory Electrenics, P.O. Box 506, DeWitt, AR 72042, tel,
501-948-2820.

FOR SALE: 52/76 Non-Inductive Resistors, Jennings V/V's,
Chokes, Transformers, Tubes, Sockets, Tank Cails, and other

CONNECTICUTS Ham Store. Fogus Electronics, 250
Mariden.Watarbury  Turnpike, Southington, OT 06483,
203-621-2252,

FOR SALE: Henry 2KD-Classic, 325-1 {(new}, Antenna T uners,
Bummy Loads, Groth Tum Countars, Yaasu Model YR-901
CWIRTTY Reader {(newi, Swan 350 Transceiver {maiching
PSY, Swan S00-CX Transceiver [ma:chir%g,PfS), Colling
KWM-24 (P18), 75A-1, 32V1, Kenwood 21AT (many oxiras),
Heathkit SB-104A, 8B-6344, 5B-814, 6R-604, and HP-1144A
{all new), many others. SASE for list, Bill, KA7VJO, P.O. Box
030, Upland, GA 91785, 714-996-3515,

HAM HOLIDAY in VP53, Join cycle 22 fun from rare DX QTH
Turks & Caicos Islands. We supply transceiver, antanna,
process license and offer accomodations as low as 7 nl%hm
5300 aach double oocupanla In private bungaicw. Direct Pan
Am sarvice, 80 minutes Miami. Details VP5D, P.O. Box
100858, Ft. Laudardals, FL 33310.

THE QUAD CLIP-TM Beat the broken quad antenna wire
syndrome. For information send a 25 cont stamp to Ampruss
Co., KHECTQ, P.O. Box 551, Aiea, HI 96701-0551.

Q" PHODUCTS: 8877 QRO VHF amplifiors. HV pewar sup-
plles, coaxial power ralays, amplifier and power suw:ly 2
SASE for eatalog. Q" Products, L Price, N7TBNJ, 10412
J6th Steget E, Puyallup, WA 98372, 206-841-T465 evenings.

INTERNATIONAL Radic Inc. }COM, Kenwood, & Yaesy News-
lettars Available. Send SASE ($.45) for details. Internatioral
Radio Ing., 751 8. Macade Bivd., Port St. Lucie, FL 34983,
4O7-879-6868, |

ATLAS RADIO-Swan Rapair Service: Factory trained techni-
cians, fast servica and reasonably priced. BF Parts Co., 1320
Geand, San Marcos, CA 92069, 619-744-0720, 800-854-1927.

FOR SALE: DX OTH in Boynton Beach, Florida. Deluxe con.
dominium 2by/2ba in attractive sacure develepment includes
root-top antanna farm: five dipoles 10-80 and two 2-meter
yagis. Private E-W exposure on canal. View alligators, sea
turtles, exotic birds irom your window, catch 18" bass from
your backyard! Unfumished at $115000 or decorator-
iurnnishad with 8SB and Z-mater rigs. WiKTH, 203-443-5990
coliect.

MOONBQUNCE—MNew two meter EME array from M2
Enterpnses. B 14.5 dB yagis (33' boem), stacking frame,
phasing harnessas, powsr divider, efevation retor. Fully
assambled but naver instalied. $1900 (orig. cast $2925), Cush.
craft Z230WB stacked t5el 2M boomers. $180 (list $320). Will
not ship. Pick up only, Michael, WAZRAT, 3 Kaywoad Court,
Bayport, NY 11705, 516-472-0226.

DX QSLs. The ‘Go List'. We make getting the Q5L cards as
much fun as the GSO itself, Over 510 (ISL managlers. U

dated and published monthiy. The WBGO/KEHHD GSL
Manager List, OB 7004, Rio Linda, CA 95673. $20/yr/USA.

WANTED: Heath MT.1, MB-1, PS, Nostalgia. K7LQI, 700 N
117th, Beattla, WA 98138,

1.8, HDX-572MD motorized tower and Telrex 20M846 beam
again available. Pravious purchaser reneged. Tower includes
base, service platiorm, remote control and Talrex antenna
mast. All exceliont condition. Towar $3485 FOB Bend, UH.
Antenna $465 FOB Portland, OR. WYRA, §03274-1583.

BANK CONTROLLER | for TS-940. Allows memory bank
switching from voice butten. Price: $24.95 plus §5 shipping
North America, Eisewhare 513, international Radio Inc.,
751 5. Magcedo Blvd,, Port 5%, Lucie, FL 34983, 407-879-8568.

SIGNAL Generator, HP-508D, 10420 MHz, calibrated output
lgvel. Fully operational, d%wd buy $125. Cohoes, New York,
Jitn Meaker, 518-235-2802.




HAROLD HEASTER, INC.

announces

NEW AMATEUR RADIO
SALES & SERVICE

SALES
Kehwood # lcom ¢ Tokyo Hy-Power
Super Batteries » Larsen Antennas

Accessories

SERVICE
Genuine Kenwood & lcom”
Factory Service & Paris

HAROLD HEASTER, INC.
84 North Tymber Creek Road
P.O. Box 2786
Ormond Beach, Florida 32074

Harold, KEBMR
(804) 672~2878 In Florida

1-800-84-72346
1-800-84-RADIC
Nation-Wide Toll-Free

10:00 to 4:00 Mon., Wed., Fri,

18™ ANNUAL
GREATER

LOUISVILLE
HAMFEST

SATURDAY, SEPTEMBER 10, 1983

SUNDAY, SEPTEMBER 11, 1988
AT THE

Kenlucky Bair
& Expodsilion Cenler

WATTERSON X-WAY (I-264) AND |-65
ALL AIR CONDITIONED
ALL UNDER ONE ROOF!
* FLEA MARKET » FORUMS
» LADIES PROGRAM
* CAMPER & RV HOOK-UPS ON SITE

= SPECIAL RATES AT HAMFEST HOTEL
(ACROSS THE STREET FROM THE KFEC)

* FCC WALK-IN EXAMS
{LICENSE, COPY OF LICENSE & PHOTO 1.D. REDUIRED)

FOR FURTHER INFO CONTACT:
GREATER LOUISVILLE HAMFEST
ASSOCIATION
P.0. BOX 34444
LOUISVILLE, KY 40232
OR CALL (502) 368-6657
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WIINN ANTENNAS 2123043413

BOX 393 AT, PROSPECT, IL 00056

Hours 8:30-5:00 M-F

ROHN

10" section ...
modei 2 or 3 fop Section .

256G
75462 & 3

Z5AG4 model 4 top section |
450G 10° section . ...
454G3 & 4 model 3 ar 4 top s-t,tmn
450G 0 sechon ..o
M200 10 mast, 2'ed L.
6X-40 40 qe[! sizpporting 16 sq. ]
BX-48 43'selt supporting [Bsq ] .
BX-56 56'selt supporting [6 sq ft.] ... ...
BX-64 b4’sell supporting [Bsqtti ... .
HBX-4i) A0'self supporling }TU sqlt ).
HRx-48 48°setf supporting [10 sq fi.§ ..
HBX-56 56"self supporting {10 so.ft,
HOBX-4( 40°selt supporting (18 sq.ft
HDBX-48 48selt supporting [18 sq.ft 1 .

* GUY WIRE SPECIAL +
I71BEHS H06° galvanized 7 sirand..
1/4EHS 500" gatvanized 7 strand
HYQAINITELEX ANTENNAS

HF ANTENKAS Tribands

THIJRS 3 element “Jumor Thunderbird'

THAMK2S 5 element “Thunderbird... ...,
THIMK3S 2 element ' Thunderbird...
TH7DXS 7 element ‘Thunderbird™. |
THBEDXK converslon kit to THZDXS, . ... ..
EXP 14 Explorer 14 triband beam
Qk710 30440 M conv. Fxp 14.
Manaband

103BAS ‘Long John 3 element 10 mtr. ...
105BAS ‘Long John' & element 10 mhr. ...
1558A8 ‘long John' 5 efement 15 mtr |
2048A5 d elemsnt, 20 meter 5298 40
J09BAS ‘Long John' & element 20 mir . .
715 “Discoverer’ rotary dipole 30/40mtr,,
725 ‘Discoverer' 2 elem. 40 meter beam.
7-35 vanverts 7-25 to 3 elem. beam.. ...

Muitiband Verticals
18HTS ‘Hy-Tawar' 10 thry B9 meters .
14RMO oot mt kit for 12 AVQ,14AVQ and

THATM/WE L L
18VS base loaded, 10 thr 80 meters ..
12Av08 trap vertical 10 thru 20 meters,
14AV0/WBS  trap vertical 10 thri 40 meters. .
1BAVI/WES  trap wertical 10 thry B0 melers

Multiband Doublets
1810 portable tape dipole 10-80 melfers .
FRN0S trap doublet 40 and B0 meters .
580us trap doublet 10 thru B0 meters
VHF ANTENNAS Beams & Verticals

23HS 2 meter 3 elament bear., . ...
5% 2 meter 5 elemant bezn |
2BHS 2 meter 8 glement heam. .
21483 2 meler 14 element beam . ... .
6405 4 elemeni & meter heam
W25 colinear gain vertical 138- 174 MKz
V-3% chlinear gain vertical 220 MHz.
45 colinear gain vertical 430-470 MHz
GPG2A hase. I mtr. gound plane
VHF & UHF Mobiles

HR144GRI ligerglass 2 mtr 358-24 mt
HB144GRt HyBander 2mtr 38-24 mt.
HBI44MAG  HyBander 2 meter. .
BNg6 ierrite balum for 10-60 melers.

(SCAR LINK ANTENNA
148 Hom, 435 MHz . .
2188 (nmplee Nscar link -:.rslern

GUSHI:RAI'T ANTENNAS
8hana Yuawawve verhcal

AJ 3 element tniband beam

A743 7 & 10 MHz add on kit tor A3
A744 7% 10 MHz add on kit tor Ad ,, ...
421BXL 18 glement ? mitr, 28,8 hoomer ...
Re 10,12,15,20 meter vertical.

AdS 4 element triband heam |

Av4 40-10 miv. vertical .. ..

AV Bu-m mir. vertical

ARX2E 2 mbr. "Ringo Ranger’ .

ARX4508 450 MRz 'Ringo Rang

Al4d-11 144 MHz. 11 ele, YHF

Atarl-11 il element 14h-148 MHz

Alar-2 22 glement "Power Packer® ...
A14d-10T 10 element 2 mtr, “Oscar®

At44.-201 20 element 2 mte. ‘(scar’

ZIHWR 1% element 2 mtr. “Boomer'

i) I¥ element FM *Boomer' .,

230ws 144-146MHz. 30 glement,... .
319 1q element 2 mtr “Boamer’

424B 4 eloment "Boomer '

10-4C0 . e\ement 10 mir. “Skywalker'
15-4CD 4 slement 15 mtr. “Stywalket' ... .
20-440 4 efement 14 MHz “Shywalker'
HUSTLER ANT!HNAO

481V 4010 mbr yertical

SBTV a-10 mbe. vesticat ... S
BRTV € band trap verticar . .. ...
ROTORS

Afliante HU.’d |17 sq.tt ) ... .. .
Alliance un
TELEX AR4U Ty 3 S(] I.. P
TELEX G451} [8.5 sq.ft, ]

TELEX HAM WS g !
TELEX T25 (20 sq. 1t ..

ffﬂ'ﬁ §-¢21  4UBO - per foot |

(218 & 5201 4090 - per oot

1108 RGAU Mini 8 low inss foam per 1got

1198 RGBU Lolumbia superilex mg'

1180 RGBL Low loss 100% tonged Ioil shiald
BA% hn copper braided shedd -per taot

| National Tower Company
i P.O.Box 1541 7 Shawnee Mission, KS. 66215
Price Subiect to Change Without Notice

FﬁEE BASE STUBS WITH
EACH BX SEHIES TOWER

$56 50

3308 00
3392 50
$284.40
$384.50

340.00
55000

x
L)
w
O

1
o
L.

x

$152.00

. $24R.00

13100
$&1.00
32500
£204 50
234400
$'~)4 50

1310 50

$79.00

510500

$124 00

3104 00
S47 00
CALL
Salt
CALL
CALL
$018
UK

§0.17
$3100

10 35

i BCTOXLT . . 518
) 10 Ghannei 10 band hand held
BE1D0XLT . $199.90

100 Ch 11 nang aireralt H/H
BC2OOXLT ... .. 299,90
ZI0°Ch 12 band HLUMstﬂfH
BC145XL . 2.90

BC50XL 16 Ch 10 band prograsmabie,

s1 1 9 gu BCATSXL...... ..., $159,
. 16 Gh 11 band awcrat p:u‘?

WiIH FREE Baftery g fot  BC210XLT $1
Paci Gharger. 10 Ch 48 rn 11 band 2 & wealher

10 band, keyhoard 4| BC3aD. 524

lock, 2 digit LC | 40 Ch 1{ band BOGMHZ Al UC
display,  channel BESGOXLT ......... ., 599,90
lockout, hatlery iow | 16 Ch 10 hand mobile w/bracket.
ingicator, memory | BC580XLT $8219,90
backup. built-in delay, 100 h 11 band muhlle weather,
direct channel acoess, BCTBOXLT ... ... ... 5$279.90

track tuning.

SUPER
CONVERTER

8001, ....$69.90
SUPER COMYERTER, designed In
receive irequencies between
210MHZ 4 912MHz and conver
them down tg 410MBz thry
512MHz Easy o nstall.

10 Lh 12 band mabile, BIOMHz

5269.90

99.90 71s2.....

|

245......8
45 Channel 7 band, wrairgraft, 7% Channel 12 band 800 MHz, air-
progremmatle, 45 pre-  cratt & weather, Turbo Scan®

programmed Channels, search or - bank scanning, instant weather,
scan, afarm clock, priortly, perma-  programmable, accusesk perma-
nenl hackup, ch lockout. scan  pent backup, diract agcess, with
delay. AC/Uc with both cords.  AG adapter, DG corg & mabila Mt

HX1S00. ... §Treag Orackel
Hand held. 55 bh 11 band, ar- 181 519 50!
cralt, Ch logkout, scan delav, w/ 35C% 11 band weather & aircraft,
AG adaplar/charger pattery pack  AG/OC

l& carry case.

10 meler transceiver, 25 watt,
can he programmed to spit
transcaive. SSB. GW. AM, FM,
pragramample scanning, fully
automatic naise bianker, 2%:H,

W, 1
$349.90

AR3500., .

REGEN[:Y LAN[I MDBILE
li-Com, 1 wat 2-way,
I\gmwelgnl battery uperatpd pnrtahié

w/llexible antenna, plastic case & bat- £
lery charger ‘-uppuec! with finerary fre-
quency 151 625
uwwz...... . $139.90
MAXON....$26.95
Mode! 495A - 49 MHz, FM 2-WAY RADID
hands feee operabion. voice achvated
% ransmit up o V- nle. Batteries oplienal
mods! 498 .$34.95
same fealures as 4954 except uses T ART
nicad hatteries and comes with hattery
charger 1
TENNA PHASE Il POWER SUPPLIES
PS3 . ... 1590

Dutpur 1389 DE -
surqe, elecireniz svericad profection wein-

% amp constant 5 2mp

stant aulo reset, fuse prnlected
PS4, 19.90
Fully :eguJated 136V0C 4 smpw o
stant with surge protection. pveriaad pro-
tection w/insiant auto reset

24,90

Fully reguialed. 7 amp constant. 10 amp surge capacily,
P812 ., . §34.90
Fuily requ!al?d 0 amp canstant 3 amp s.urqe slectronic overioad
pratechion weinstant aulo reset I

Ps20 , 564,90

& Fully regulalﬂd 2 amp surae capamw 13.8°v0C, 20 AMp ons-
tant, with mefer

Ps25.. ..§79.90

Pequared 4.5-15V0C-25 Amp cansrant ?’:mp surge msfanrauru
rasel. duat merer for current & voltage saoan

Sams as above erepr ‘!5 amp cunv.fant 37 amo surge adwstahie

fram 10 10 15 vnﬁq
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THE QSL BOOK!

Continuing a 48 wyear tradition, we bring
you three new Calibooks for 1984, bigger
and better than ever?

The North Amerlcan Callbook iists the calls,
names, and address information for 495,000
licensed radio amateurs in all countries of
Narth America, from Canada to Panama
including Greenland, HBermuda, and the
Caribbean isiands plus Hawaii and the
.5, possessions,

The International Cailbook lists 5Q0,000
licensed radio amateurs In countries outside
MNorth America. [t% coverage ingludes South
America, Europe, Africa, Asia, and the
Pacific area iexclusive of Hawail and the
.8, possessians).

The 1989 Cailhook Supplement is a new idea
in Callbook updates, listing the activity in
both the North American and Internationai
Callbooks. Published June 1, 1989, this com-
bined Supplement will include thousands of
new licensas, address changes, and call sign
changes for the precading § months.

Every active amateur needs the Callbook!
The 1589 <allbooks will be published
December 1, 1988, Order early to avoid
disappointment {(last year’s Callbboks sold
out), See your dealer now or order directly
from the publisher.

rrNorth American Calibook

incl. shipping within USA $29.00

Incl. shipping to foreign cauntries 35.00
a International Callbook

incl, shipping within USA $32.00

incl, shipping to toreign countries 38.00

£ Callbook Supplement, published June Ist
incl, shipping within UsSA $13.00
incl, shipping to foreign countries 14,00

SPECIAL DFFER

¢ Both N.A, & International Calibooks
incl. shipping within USAa $58.00
incl, shipping to forelgn countries 48.00
LR R R N R

lilinois resicdents please add 6% tax.
All payments must be in LS. funds.

"reallboolk w

% Dept, A

425 Sherwood Dr., Box 247
Tel: (312) 234-6600 E i

Lake Bluff, 1L 60044, USA

HI-Q BALUN

« ¥or dipoles, vagis, inverted
yaes and doubtets
Heplaces centar insulatar
Puts powar In antenna
Broadbanded 3-40 MHz,
Small, lightwetght and
waatherproot

1:1 Impedance ratic

For full legal power and more
Helps eliminate TV!

With 50 239 connector
Built-in DC ground hejps
protect against lightning

e v

DXCC plus 829 other Intarnational Certificates from 99
countries listed in K1BV's comprehensive directory, $14.80.
Ted Melinosky, 525 Foster Street, South Windsor, T
D6074-2936.

ATLAS RADIOS Wanmed—working ar not. RF Parts Go.,
619-744-0720, 800-854-1927.

DRAKE TR7, Power Supply, Fan, WARG Bands, 500-250 CW
Filters. immaculate condx. Al, KV31, 207 Pattarson Avenue,
Butler, PA 16001, 412-283-0665.

ATTENTIONI Trade your old wristwatches (Relex, Hamilton,
Patek, Chroncgraéh, atc,) for my classic ham gear or $.
Eskenazi, 619 Broadway East, Seattle, WA 98102,
208-328-2847.

THE Dx Bulletin provides all the DX, propagation, GSL, quip-
rnent, DXpedition infarmation yoau need evary weak. SASE or
call for samples. Box B0, Fultor, CA 95439, T07-523-1001,

COMMODORE Packet TNC emulatar with Interface
schematics (HF/VHF) and documentation, $6 ppd., Interface
P hoard $10.85, complate kit $49.85 {add $2.50 g/h). See
73 Magazine, August 1988, arlicle for dotails. SASE for Info.
Barry Kutner, W2UP, 614-B Paimer Lane, Yardley, PA 19067,

P I
THE ALL-BANDER DIPOLE

Replaces center | o

Handlas full legal power
THE PERFECT WATEH FOR

HI-Q ANTENNA CENTER INSULATOR
and morg

E%/‘ small, rugged, light-
With SO 238 connector
A BALANCED GUTPGT

Comaletely factory assembled ready to use
Heavy 14 (7/22) gauge stranded copper antenna
wirs 10 survive those severe storms

Ganter fed with 100 fest of low loss PVC caverad
450 chm balanced transmission line

Includes cantar insulater with an eye hook for
canter support

Includes sustom melded ingulators molded of top
quality material with high diefectric quatities and
exceilent weatherability

Gomplete installation instructions included
Cwerall length 135 feet, iess when erested as an
inverted vee or sloper

Handles 2 kw PEP & covers 162 through 1% meters
May be trimmed to fit smaii city lots

Only $29.95

DIPOLES

-+

-

e

MCDEL BANDS LENGTH PRICE
Dlggiu

B ArYg 130 $31.85
1140 quiis 66" 28,95
0.20 20 33 2ras
08 15 2 26,93
0-10 il 167 2095
Shartenad dipoles .

S0-80 801 a0° 45 uh
S0-40 40 45" 3395
Parallal dipoles

PO-AOTU BOAQ20 015 1an 4345
BD-4010 40.20.10/16 6" 3Ir.8%
BL-8040 HOA0/15 130 39
PL-4020 40,2015 [0 3385
Digule sharleners — anly, sams as included in S0 models
5-80 BOTS F13.9%r.
.40 40 12.98/pr.

All antennas ara compiate with a HI-Q Balun, No. 14 antenna

wire, insulators, 100° nylon antenna support rope SO medals

snly 50°, rated far tull legal power. Antannas may be usad as

an Inverted Y, and may aiso be used by MARS o SWls.

Anterna sccessories — avallable with antenna orders

Nyion quy rope. 450 |b. test, 100 teet 4,49
1.0,
fioti]

Moalded Dogbone Type antenna insuiators
$0-239 codx gonnactors
No. 14 7122 Stranded hard drawn enpper antenna wire 08/t
ALL PRICES ARE UPS PAID CONTINENTAL LISA
ayadzbie af vour favonte dosinr or order diract from”

Van Gorden Engineering
P.0O. Box 21305 » South Eunclid, Ohic 44121

Oealer inquiries Invited

HAMLOG Camputer Program. 17 Modules Full features. Auto-
logs, 7 band WAS/DXGC. Apple $19.65. IBM, GPM, Kaypro,
E.'I ??)%'926128 $24.95. QST-KA1AWH, POB 2015, Peabady,

SALE: Ten-Tec Omni 545G, 280PS, Filters, Xtals, VFO, Tuner,
78D, WBBHLI, 419-447.8229,

SENCORE; $G-61, 8C-165, Broadcast Tape Can Machines—
Great For 1Der. Jim Philllps, 414 Washington, Defiance, OH
43512, 419-782-8591,

#acMORSE V3.0, Learn Morse Gode easily on your
Macintosh Computer! Select any ham character(s). Chocse
random charactars of typa, sand, store, resend any text. Var
able speeds: 5 to 22 WPM. The computer sends the code and
reads it back aloud! From 512K to the SE make laarming easy.
Sand $29.85 to Kall, #314 70D Marine Parleway, New Port
Richay, FL 34652,

CLUB SECRETARY/Treasurer: The finest computer tool avail
ablo to assist you in 5aur duties s ready! Order: ARC
Membership + (MS/D $49.95 or demo disk $5 from
Atlartic Software House, P.O. Box 3187, Indialantic, FL 32903
or ¢all A.D, Link, KL7QH, 407-724-4113.

NATIONAL SW-3 Wantad. Marvin Faupsl, WBGYA, 400 Ath
Street SE, Altoona, 1A 50009, 515-967-4627.

NICADS new AA 500 MAH Quick Charge. Tan for 512 plﬁi
$1.80 shipping. Twenty for 523 plus $2.45 shl_FpigE.sRavmond
Richard, 5113 Town Hidge, Middlstown, CT 06457.

WANTED: CE-600L Linear. Geod condition and working. Chip
Titton, K5RSE. 513 Dorrington, Metairie, LA 70005,
504-456-0212.

WANTED: Yapsu ET-880R 6M Xcsiver. Any condition, Q8L
wiprice or call ¢ollect (bast time 7-11 PM . Bok, KI4MB,
4508 N 18th Street, Arlington, VA 22208, 703-533-0650.

UNLQCK THE Powser Of Your Heath Counter. IM-2400
QWBrs, o one evaning kit yields two decades greater
reaclution. Measure things you thought you'd have to bu
another counter for, You won't Believe the difference. SAS!
ot Info or, $12.95 {or kit #1093 ta L. & R Distributing Inc., PO,
Box 4644, Morthbrook, (L 60065-4643.

SWAN Cygnet 2708 80-10M, $150, UC8 300PF Vacuum
Capacitor, $75. Genave GTX200 {neads work}, $40. Robot
70A/808, $100. Ham 4 Rotor/Control, $50. WATWOC,
602-488-9215.

WANTED: Benchar Paddle. J. Waskowitz, $80 83rd Sireet,
Braoklyn, NY 11209,

MACHKET: Macintosh Packet Brogram, $42.45. Now supporis
RYTY and PK-232 HOST MODE, Contagt WDEPUH, &. Fine
Software, P 0.B. 6037, State Colloge, PA 16801,

"N.TENNA Quad Kits, Soomless Tribanders, $64.50.
Box 5332, Hickary, NC 28603,

KWM-360/HE-380 Repairs, Kirby, KTWOG, 713-320-2324,

WANTED: Colling KWM-2A, power suppIE. accessories, Heath
Mahican, Apache, also Drake TR-4CW, E.F. Johnson Ranger
1l, Hammarlund §P-680. Vary geod to excellent shapa onig.
Steve Stutman, KLZJTH, 27 Lilan, Sudbury, MA 01776,
B17-494-5493.

rK WM-380 TRANSCEIVER ACCESSORIES

Battety Backup Memory Adapter

Now with 100 Memories

fasy installation, Top Quality

Forty Year Battery Lite

Special Models available (e.g. HF-380)
NEW Key I’ad and Computer Interface
Manual Available (33 Refundablel
Urepaid USA, Canada; $10.00 Other.

Kiron Corporation 1516 Essex Read
Columbus, OH 43221
674-486-5746 (6 - 11 PM EDT)

TUBES WANTED: | pay cash ar trade for all types of trans-
mitting or special purpose jubes. Mike Forman, 1472 MeArhur
Blvd., Oakland, CA 94602, 415-530-8840,

BLEEDERS—200K/50W 3-§15; Electroiytic acitors
;gggt;.'saw 20-%12, Gary Paladine, 906 Hester, Hasrison, AR

DXpedor to tdntsarrat for only $300/week, radio Included.
%:;n é%tjgg}ails {or SASE ar call: Box 50, Fulton, CA 95439,

NATIONAL Radlo Manual and NCL-200D faciory parts lists,
SASE. Max Fuchs, 11 Plymouth Lane, Swampscalt, MA
01907,

ATLAS 350-X1. Wanied. NSNM, Box 2169, Santa Fa, NM
B7504-2169, 505-068-2306.

TELEX HG5255 no base, THSMK2S, you pick up Carlsbad,
GA $550. Gordon, £19-438-4420 days.

SELL Draka TR4, AG Su apiy. KSzPaaker. Mike. Good condition,
$250. GBRV Antenna, JJ 0. K2ONS, 518-334-3237,

178 DSw

COLLINS KWM-380 complete, afl updates and mods dona by
Callins, Comas with all filters, SP/NB, direct entry intarface,
keypad, blower, SM280 microphone, service manual, mint,
and nothing else to add, $2,500. Heath $52000/PS9000 all
filtars and accessories, sorvice manual, mmt $850, Call
KAZTMY, Vinca, 201-660-1813.



APPLE JI® Computer

For II+, Ile, Ilc, IIGS

{ | Random Groups / Simulated Text
5-25 WPM / Varlable Tone

Send check or noaey order to

0>/ OFFSHIRE SUFTWARE
5 P.. Box 22936
Santa Barbara CA 93121
Californk, Kestdents add 64X Soles Tax

Torold Cores.
iron Powder
& Ferite.
Forrite Baads.
Fetrite Rods.

PALOMAR
ENGINEERS

| Box 455, Escondido, CA 92025
i Phone: (619) 747-3343

Free catalog and winding chart on request.

Already know  START COPYING
the code? Start CW THE

copving words

instead of letters! EASY WAY!
Time-proven, easy-to-learn methods.
Increase skills and speed af the same
time! 3-step program.

[:l The QS()-TRAH'\IIERrM Code Course.
Start copying woeds the very fisst dayl Ideal,
moderate speer. Two 60-min tapes and com-
plete written instructions, $14.95 + %&H.

[ the QSO-MASTER” Practice Tapes.
lhe "plateau” bustect 8, 10, 12, & 14 wpm,
Two hl-min tapes and complete instructions,
512,95 + S&H.

[J the Qs0-PRO™ Practice Tapes.
Cior el the way to Extral 16, 18, 20, & 22 wpm.
Twa 60-min tapes and complete instructions,
$12.95 + 8&H.

Order yours today!
Shipping & Handling (s&H): [ = S2.00: 2= $3.00: S o
mare = $5500 (LN, ML MN, OH, W1 add sales tax
Send Check, Money Order. visa, of Master Card to:
AVC INNOVATIONS, INC.« DEPT QA
P.C. Box 20491 « Indpls, [N 46220-0491

— BUSINESS SIZE SASE GETS DETAILS e

" AMATEUR RADIO MAIL LISTS )
Self-stick 1x3 labels

*** NEWLY LICENSED HAMS *+*
*+* ALL NEW UPGRADES: ***
*** UPDATED EACH WEEK ***

Total List m 472 526+ (ZIP sorted) .
Price is 2.5 cents each {4-up Cheshire)
BUCKMASTER PUBLISHING

Mineral, Virginia 23117
\  703:894-5777  BOO: 282-5628

Dur Exclusive Bandpass-Aeject Duplexers
With Dur Patented

B, B; CIRCUIT® FILTERS

provide supenor
perfarmance . .
especially at close
traquency separalion.

Madels available tor

all commercial and

ham bands wihn the  —
{frequency range of 3¢ =
0 960 MHz.

CALL

817/848—44?‘%

WACOM

PRODUCTS. INC.

WAGCO, TEXAS 76702 » 817/848-4435

PC. BOX 21145
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10, 12, 15, 17, 20, 30,
40, 80, & 160 METERS
ROOCFTOP SPECIAL

with tripod and radials
$265.95

,,» N94H huising

GROUND MOUNT

IM

SPECIAL
with ground rod & clamp
$227.95

BUT TERNUST Priced individually
HF&Y 134 .95

HFZY 127.95
418-24 29 .95
TBNR-160 92.95
STR il 29.95
TLK 12.93
RMK 1 49 95

| OTHER HF VERTICALS
CUSHCRAFT

AV3 10,15,20
AV5 10 TO 80
AP-8

R4

IyAiens y)

I uo Bu

L
I“ll

69.95
133.95
179.95
242.95

Send $1.00 for 64 page antenna catalog,
Al prices plus shipping. 3% for VISA, MC

1-800-HAM 0073

H. C. VYan Valzah Co.

— 1140 Hickory Trail
wmuimm  Downers Grove, IL 50515 @

Salisfection Guaranteed

ANTENNA ANALYSIS
For IBM-PC & Crmpetibles

Fowerfal new NN prograwm wmputes forward gain, KB,
beamnwidth, sidelohes, airrent, impedinee, SWE, neor-fields,
and radintion patterna $i2b. '

Camplete package inclading polar and X-¥ plotting, Antenna
Libseary, Piot Library tover L0U Rles): $75,

Erhanced pagy-ta.use version of MININEC,

Sened theck or mioney order to:
REFTY, S07-L72 Tayler, Vista, C14 y2084

——NO6KW QSL Cards—

The finest Q81 Cards at reasonable prices, Rasie
Cards, map cards. cartoon cards, photo cards and
wore, Tuur wea cotverted to ink or use staendind
Jesgns, 747 ink colors, any card stock. Photos hrw
wr beanttul colar. Have cards that fit your stvle,
FREE SAMPLES - postage appreciated.

KW Litho - Dent, 3 0L Box (7390
181713523054 fr. Worth, TX 76102

WANTED—Tube Type 8122, Naw, Used. Ed Daley, W1HTK,
51 Peterson Fpad, Varnon, CT 06066.

JENNINGS Vacuum Helays—AJ1A §75, AJ2C §145. Vacuum
Capacitors, Variable-UC8-300-7.5KV $135. Cardwell
2100PF-3KV $45, Eimac SK-2210/8K-2216 $85, 3CX1200A7
3365, (All-New.} Also: RB2A $85. A Emerald, 8456 Swallow,
Fta. Vly,, CA 92708, T14.962-5940.

WANTED: Need Sarvice Manual for A-390A/URR Government
Recaiver. Bill Sigler, KABVIV, 304-925-4388.

FOR SALE: Clegg FM-278 2M Mabile-$50; ICOM-2254-8200,
Yassu FT-24/H TTP-5225; Z-Regency XL-2000 VHF-$100
gack; RS PRO-2020 20GH VHFIUHF Scanner-$200;
Datavue-25 MS-DOS 640K Portable-$250; RS DMP-130-5100;
E\.;Trex Graphics Card-$50, KB4YKC $04-733-3692 atter 8 PFM

LIST OF 76 Waridwide 10M Fropagation Beacons Freq /QTH;
Know when 10M opens to X! 81 plus SASE. John Mahagan,
WB4JHS/BCN, 2606 Red Pine Road, Hillsborough, NC 27278,

JOHNSON Navigator (VFQ-contrelled transmitter, covers
160-10), Solid state high-volt?ge and bias supplies. Racantly
checked out and funed up, $75. Contact Bruce Hale, KE1MW
at ARRL HG. Call 203-866-1541, ¢x. 279, weakdays from B
AM to 4 PM Easlern time,

HEATH HW100, HW101 specs, sparg tubes, power supply,
3200, HWS8, P'S, 585, Butternut HF&Y, 160 coil, root maunt,
395, Toktronix 5186 dual trace 15 MHr oscilloscope, two
probes, $100. All work fine. You ship. Rob, NSBY, 3881 Winkle
Avanue, Santa Cruz, CA 95065, 408-476-5986.

WANTED—Cushcrait 220MC Beomers & H Frama for 220MC
810 10 ft, square. K2LNS, ¥17-829-2685.

FQR SALE: Globe Kin&sm $375; SPS0D FX28, $250;
RME4350, $75; HT18, $48; S-53A, $45; NC200, §75; 5KW
Homehrew Linear, $1500; 100 Poot Preumatic Mast, Trailar,
$1500; 70 Foot Apromotea Self-Support 20 Square Foat Lozd
‘Tower, SE0D; 40 Foot Windmill Tower, $300; 12.6 KW Kato
Lite Gienarator On Trailer, $3500; 75A1, $165; Heathkit HO13
Ham Scan, $4&; 1930's Vibroplex Black Wrinkle Bug, $115;
1927 Majestic, $50; 1940°s Telephones, $10; Viking II, $76;
122 VFQ, $35; Knight TB0, $50; Kmght VFQ, #36. Want o
buy, Telrex Roter Cable, Rohn 1/4” and 5(16* CGuywire,
Clamps. KBCCV, 216-427-2303 8-9 PM EST Weeknights.

CRYSTALS FOR Builders, Experimenters, Conversions,
Ancient Rigs, QAP—FT-243's made to arder, 40M-$2.95, five
or more $1.95, 50M-32.95, five $2.45. Write for other bands
and generai listings-circuits, Two stamps or SASE. *Crystals
Since 1933." WOLPS. Seo May issue classified. C-W Crystals,
Marshheld, MO 5706,

POWERHQUSE Alpha 77DX Linear Amplitier, excellent con-
dition, $2975. Kenwood 930, two 500 Hz Fillers, Speaker,
$850. Kenwood SM220 Moniter Scope, 5240, Kantronics Vie
20 Hamsalt and Inlerface, $75. Mike Wingtield, 216-367-7888
wapkdays, 218-723-4255 avenmngs and waakends,

WANTED: EICO 753 Power Supply Triad B-21A or Knight
616414 Transformer. Bill Gilbett, 33 Main Street, Wast
Sayville, NY 11796,

WANTED: Swinging choka from your old Heath HA-10 Warrior,
Or will pick up camplete HA-10 within 200 mi. of Fochestar,
NY. Annette, KD2UZ, 716-334-3537.

SAMPLE VEG Codo Tasts (26) plus random groups, random
words, 1-35 WPM, U84 disk, 55.95. W. Fisher, 2 Barmard
Road, Armonk, NY 10504,

ICOM AH-2 Antenna Tuner/Whip $399. ICOM iC-20 2 FM
Transceiver, AC Power Supply, Mic, Mobile Mount $99.
K&SDED, RR #5, Box 245A, Bemidji. MN 58601, 218-243-3103.

USED EQUIPMENT Needed. Missionary Amateur Radio Qiut-
raach needs used gear to recondition for missienarias. Write
Paul, WBBVLA, P.Q, Box 178, Garden Valley, CA 95633,
914-333-4597.

PALOMAR Tuner-Tuner. Palomar VLF Converter, Mint, $55
ehldaé:h Ggre&aid. Mark F. Mitchell, WBAPN, Box 222, Cassville,
825,

ONE HAM |V Ratar. Control and Manual. Used six months,
$225. WA2IDZ, tel. 407-260-2420.

WANTED: 530X Oscillator Ar:cessorg in good conditicn,
Robert Jonas, AB4HJ, 1150 Muirfield Drive, Stane Min., GA
30084, 404-469-4266.

WANTED: A330A Receiver 2 KHz Machanical Filter, PM2 Cir-
ﬁ'{i} Schematic. Donald Fuller, 210 Utica Street, Tonawanda,
14150,

MORSE-A-WORD Code %%niar 30 WPM Kev or Revr, [nput,
369, K4HHRA, 813-505-690:3,

WANTED: Drake B-10G0 Balun and Drake LT Amplitisr. Call
Betsy, KE7PL, 508-534.7750.

KT5X CONTESTER for PC*s, now instant 4,000 QSO sweap-
stakas fibary. SASE details, Fredarick Maas, Route 9, Box
86-H, Santa Fa, NM B76035.

KENWCOD 5308 20 hrs, fac:unrgabcx. bock $415. Gordon,
3915 Trieste, Catlsbad, CA 92008,

WANTED: Matorola Motrac 2/6 Meter Rackmounied
Hecelvers, Q5L wiprice ur calt collect (best time 7-11 PM EST)
Bob, KIAMB, 5608 M. 18th Street, Arlington, VA 22205,
703-533-0660.

ALLIANCE tJ-10D Retors end Cantrol Boxes, $22.95, Includes
shipping, K{BW, SD8.797-4190.

HEATH FWa, PSA2 Pwr., Phones, HDM424 SWL Ant,, 2 9V
Pwr. Cubes, Micranta Fat, VOM {new), $100. Pickup preferrad.
Doug Frick, 6 West 9th, Pottatown, PA 19464, 215-3273-1520.

RDSS' $583 NEW Specials: Kerwoad T8-440S $969.50,
TW-4100A $479.90, TS-1408 $784.90, TM-721A $629.90,
TM-3530A $400.90, TS- 780 $769.90, AEA PK-B4AMWHFM
5214.90, ICOM IG-290H $489.90, [C- 471A $739.90, IC-27A
$339,90, IC-2AT $249 90, 1C-781 $5939.90 Yaasu FI-270RH
$299.90, FT-73RTT $295.90, FT-747GX §754.90. All LTO
rlimited time otfer). Looking for something not listed?? Call
or write., Qvar 8780 ham-reiated items in siock for immediate
shipment. MENTION AD. Pricas Cash, FOB Praston, We close
at 2:00 Saturdays & Mondays. Ross Distributing Comgzang,
78 BSouth State, P.O. Box 234, Presion, 1D 83263,
R08-BS2-0830,

SELL: Ten-Tec Powor Supply Model 225, $6%, with book.
;?E)(;‘I?g NEGO, 5408 Simpson Avenue, North Hollywood, CA

WANTED: Ham Equipmant and Other Property. The Radio
Club Ot Junior High Sehool 22 NYG, Inc. ls & nonprofit
organization, granted 501{c)(3) status by the IAS, Incorporated
with the goai of using tha thama of Ham Radio ta furher and
anhance the aducation of young pecpls. Your property
donation of Bnancial support would be greatly appreciated and
acknowledged with & racelpt far your tax deductible enn-
tribution. Your card is invited for our “QSL Of The Week
Award” Contest and please join the *Classroom Net” on 7,238
at 7 AM daily. Contact WB2JKJ using the calivook of tele-
pho!na 518-874-4072, 24 hourg, seven days a waek, Thank
youl

STAINLESS Steel L)-Bolts, Tumbuckles, Eye Bolts, s-:few
Eves, Screws, Bolts. Free Cata]ugiElwick, Dept. 707, 230
Weods Lane, Somerdale, NJ 080

WANTED: Properly Funclioning VIC Commodors Mamory
Expansion Cartridga. Either BK or 16K (RAM), State Price and
?ggdition. B, Barres, KB3OGX, 1716 Burnham, FL Semith, ARt

WANTED: Ten-Terx Modsl 546 Omnl “(* Transeaiver, in mint
condition, W4HAN, Rt 1, Box 88, Oakman, AL 35574,

BRAND NEW ICOM Stetion—IC-735 Transceiver, PS-66
Power Supply, AT-150 Automatic Antenna Tuner. Hamlest
prize, never out af box, Bast offer. Don Prieble, W2IN, 3627
Malvin South, Baldwinsville, NY 13027, 315-635-7444,

REPEATER For Sale: Spectrum 2-Mater Model SCR?Y, 3G
Watts, With Wacom Duplexer BPBR Model 641 4 Cavity,
Together 51200, Beh., 24 W, Compress Road, Artesia, NM
88210, 505-746-6514

WANTED: General Coveraga Rageiver, ICOM R70, R71A, Col-
lins R390, R390A, 51J4, 5151, Excellent to mint sondition only.
KBFD, 808 Sth Avenue NE, Balmond, |A 50421, 515.444-4396.

HEATHKIT HR-1680 Receiver, factory aligned, mint condition,
$125. Want MFJ.941-C Tuner. William Treleass,
408-372-4201,

KENWODD TS9405, CW, 55B Filters. Mint con.. $1500 {im.
Eggdglughes, KABZFT, 190& Jenniter Lane, Fndlay, OH

WANTED—Wast Coast & Mountain State dealers for
WD4BUM's lina of high quality, low cost mobile antennas 8
acressories, Write: Lakoview Company, Rt 7, Box 258,
Andarson, SC 29624, 1-803-226-6990.

WANTED: Callins Machanical Filter (500 Hz) F455J05 Plug-
In Type. Alsa, sat ot Xtal Earphones, KsAJZ, 7217 E. 65
Strost, Tulsa, QK 73133, 918-498-7752.

R-380A RECEIVER Parts: Into SASE. CPRC-26 military
manggck radic, B meter FM, with antenna, crystal, handset:
$22 .50, $42.50/pair. Military-spac TS-352 valtohm/muitimeter,
leads, manual: $12.50. $4,50/ptece shigﬁir:&ass maximum.
Baytronics, P.O. Box 591, Sandusky, 70.

WANTED: Harvey-Wells Bandmaster-Z-Match, State condi-
tion and price to include shipping. All mail answered. Elvis
Curtis, KIEXK, 11692 Sitvericx Road, Los Alamites, CA 9072¢.

FOR SALE/Trade T$520 w/VRG & Mic, Good cond. Want GRP
wquip. for SSB/CW. Larry Shaw, N7JJQYDU3, Box 63, FPO
San Fran., CA 96654,

ARGONAUT 515, gxcellant condition, with manual, $300.
NAIDQN, 717-677-7438.

TRADE~mint, never fired Ruger 77 rifle in .338 Winchestar
magnum caliber, Laupold 2XT vanpower scops, Bianchi shn%
nylon case. Want recent Sofid-State HF Transceiver. Bil,
WBBNMP, HCR 80, Box 83. Gouldsboro, ME 04607,
207-963-7623,

ROSY 5558 USED September Speacials: Kenwood
TS-830S/WAT & 2 CW Filtars $14985.90, TH-415A $269.90,
TR-Z500A $269.90, TM-421A $3082.90, TM-411A $299.90,
3744 $1795.90, Yaesu £ T-ONE/W 3 CW FL., 1 AM FL. 51209,
FV-200 VFQ $99.50, FP-107E $109.90, DD-1 Display $129.90,
Ameritron AL-1200 $1189.90. Looking for somathing not
listed?? Call or write. We have over 300 used items in stock.
MENTION AD. Priceg Cash, FOB Preston. Wa cicsa at 2:00
Saturdays & Mcnggxs. Ross Distributing Comy , 78 South
State, P.0Q, Box . Prestan, 1D 83263, 208-952-0830.

ALPHA 70V, 3CV{500AT Wanted, Dentron DTR 2000L, 8877
Wanted. WD5SJFR, #4161 Oak Hoad, Tulsa, QK 74105,
918-742-1845,

ANTENNA Parts Catalog: Wira, Insulators, Center Feeds,
Coax, Rolays. Lowest prices, $2, wire for DipeolasiQuads/
Ground Hadials: #14 multistrand copper, non-stretch, flaxible,
$28-275' min or $.105/t. thereafter or #16 sulid copper,
£33 1000". Includes shipping 48 states. Dlavls RF, P.O. Box
230, Carlisle, MA 01741, 508-369-1738.

FOR SALE: Dantron MLA-2500 legal limit linear 160-10 M,
God condition with manuat and spare B875 final tuba, $750
B0 Bob, WEYMR/KLY, PO, Box 473, Anchor Pt., A 99558,
tel. S07-235-8262 after Sept. 15.

FOR SALE: Kanwood TM-221A 2 Meter Mobila, mint, $285.
Kenwood TS-670 6 Meter All-Mode “fauad-Bander”’ loadad
with optiong, mint, $595. David Brown, AL 5, Box S12-A,
Huntsville, TX 77340, 409-295-3888.

HEATH SB102, CW Filter, Power Supply 5200, S5300 $75.
i&)gﬁ 515272530 $75. KBGR, 243-14th Avanus So., Seuth St, Paul,
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SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN-TEC

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY
9:00 AM - 12:00 NOON

TERMS:
Prices Do Not Include Shipping.
Price and Avaiiability Subject to

Morse Coda

"For Orders and P

FT-747GX

FT-212 RH

* 2 Meter Mobile

s Optional, Internal Digital
Yolce Becorder

* AX138-174 MHz

« TX 144-148 MHz

* 45 Watts Qutput

* FT-712 RH Available for 70cm

AEAPK-232

Baudot (RTTY}

BATTERIES

Nickel-Cadmium, Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?

WE'VE GOT BATTERIES!
CALL US FOR FREE CATALDG

E.H.YOST & CO.
EVERETT H. YOST KBaX1
7344 TETIVA A0,

SAUK CITY, Wi 53563
ASK FOR FREE CATALOG

(608) 643-3194

o
ICOM

{C-32AT
« New Dual Band HT

1C-228A
« 25Watt, 2 Meter FM Mobile
« RCV 138-174 MHz
* TX 140-150 Mnz

= 20 Memories

Welf

TEN-TEC

v RX-138-174 MMz
« 100 Watts of Economical 440-450 MHz
P.O.Box 6522 Pertarmance * TX-140-150 MHz PARAGON .
220 N. Fuiton Ave. * Duai VFOQ's, 20 Memorias 440-450 MHz g . Etg'TFﬂameld Synthesized
. * Receives from 100 kHz-30 MHz  + § Watts Quiput on Bath Bands ransceiver .
Evansville, IN 47719-0522 « Built-in CW Filter + More » Full Duplex & 40 Memorias * isoeﬂnergl (tlovterage Receiver .
* 100w Qutpy
Store Hours * S8B, CW, FSK, Optional FM
. N . * 62 Programmable Memortes
MON-FRI: 9AM - 6PM » Made in USA
SAT: 9AM - 3PM
CENTRAL TIME

VHF/UHF
AMPS

* High VSWR and
Overdrive Protection

* 5 Year Warranty, 6 Months on RF
Transistors

* All Units have GaAsFET Recelve

Changa Without Notice G : ALD-24T
= [ial Band Mobile
Most Drde:;; snh:pm::; :‘::' Same Day gi‘k'a t(:unlmllar :‘s';‘cl;‘ue Modes T40-149.95 WHy; 140450 Wiz
o p AMTOR * 21 Programmabia Memones

* 2% Watts Qulput on Both Bands

Weather Fax
» Loaded with Extra Features

FOR IBM PC, XT, AT AND COMPATIBLES
FINALLY ~ A FULL FEATURED FROGRAM FOR
CW CODE TRAINING AND PRACTICE

THE KEY

Pre-amps
MF
% L R

| MFJ-1278

| » Multl-Mede Data Controlier

* Packet, RATTY, A5C1), CW, WEFAX,
SETY, Gontest Memory Kever

FULL FEATURES INCLUDE :
SIMULATED RADID BROADCASTS » WORD PRACTICE
RANDOM LETTERS/NUMBERS  + PRO-SIGNS
SENTENCE PHACTICE * HUMBER PRACTICE
VARIABLE CODE SPEED * VARIABLE PIVCH
YEXT GENERATOR * AUDLO REPLATS

DO

256K MEMORY 1 DSDD DRIVE 8§ 1./4
M5 DOS 2.0 HASIC/GW BASIC

FROGRAM DISHETTE AND $9EM MaMUAL — DNLY $39.99
— it

P.O, BOX &783 NORTH AUGUSTA, S5C 29841
Sauth Cdrollng Resldants Add 5% Sales Tax

SEND BUSINESS SIZE 5.A.5.E. FOR DETAILS

s wp
Qfﬁ“m lufe lnc. (801) 467-8873

1057 E. 2100 So. * Salt Lake City, Utah 64106
We want to be Your Radio Store

Full Line of Amateur Radios, Computers, Interfacing
& Accessories Tim WYIQY or Preben K7KMZ

Utah's First Full Service Dealer
KENWOOD F2 ICOM vaesu

I

AN ORGANIZATIONAL AND
OPERATIONAL HANDBOOQK

A*b thf-T nu%ﬁﬁse%iﬁocedure wit
DL o0 $AELCISES, A
Send $§.Sg Plus $1.50 P%(H l%:
139«1':1[3’{:}"r gﬁfn’?ﬁ Lane
Reatan, VA 22094

NEW!
The classic “Antenna Bible”
now in 2 thoroueghly-revised, much-enlarged
edition

ANTENNAS

2nd edition
by John Kraus, W8JK
Ohlo Siate University

Covers both theory and its applications 10 practical
systems. Over 1000 illustrations and nearly 600
worked examplas and problems. Over 100 new
topics. Complete with design formulas, tables and
refarences

917 pages, hardcover, $51,95
Add $2.50 per baok for shipping and handling U.S.,
$5.00 slsewhers, .

CYGNUS-QUASAR BOOKS
P.O. Box 85, Powell, Ghio 43065
Tel. 614-548. 7898

e SUPERSCAF

(A Switched-Capacitor Audio Filter)

LEE T BEWLR S TER prokes
) ™

SueFq . 1o,
™ m ” . u {.) '
. . 2 it }

TR
SuperSCAL is 2 versatile switched-capacitor filter
for climinating intecfercnce and noise on CW, 558,
RITY. AMTOR, PACKET and other nitrrow band
modes, Exlremely steep filter skirts renmove adjacent
clutter and noise ta enhance weak sigral reception and
greatly incréasa intellmbiiity and listening comnfort

SuperSCAFEF incorporates a switched-capacitor
bandpass filter. an econamical implementation of
digital filter technulogy. Extreme sharpress, stability
duviliacy and comiplete treedom from ringing character.
176 this desipn approzch Bandwidth is adiustable trom o
i am af 38 Fl2 to 4 maximum of 3700 He, allowiny
Sphimusn passbatd tailoring unaer widely varving condi
fions, kirt stope is 150 dB per actave 1ahout twice an
steep as a goud ervslal hller). and stopband altenuation ts
b least 81dR SuperSCAF is connected via the recover's
speaker o« beadphone cutput atd provides .5 Watks te
drive a3 2 t0 & Ohen speaker, SuperSCAF operates from
S te T30 VAL,

SuperSCAF is available in kit form for #1149 9% ot wseciitbled
for 317995, Please include $7.00 lar shipping and handling
QOrder from AFtronics, Ine.. PO Box 783, Lorgwood. bL
32520785, Florida residents shauld inclide state sales tax

AFTRONICS, INC.
P.0. BOX 785
LONGWOOD, FLA 32752.0785
(305) 330-2676




AR

L BOOKS

ELF

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 1988 ARRL HANDBOOK

This is the most comprehensive edition since
the Handbook was first published in 1926. Itis
updated yearly to present the cutting edge of
rf communication techniques while present-
ing hundreds of projects the average Amateur
Radio operatorcan build. The 65th edition is

ANTENNA BOOKS

THE ARRL ANTENNA BOOK represents the
hest and most highly regarded information on
antenna fundamentats, transmission lines. de-
sign and construction of wire antennas as well
as yagis and quads for HF. You'll find ¢chapters
on VHF/UHE antennas, test equipment and
propagation. The new 15th edition has over
700 pages of practical antenna intormation.
1988, Softcover ...l . #2065 $18
#2065 $18

Novice Antenna Notebook is written for the
beginner or experienced amateur who wants
practical information on basic antenna de-
signs and construction.

E1988. Sofcover ... oo #2073 $ 8

W1FB's Antenna Notebook Practical wire and
vertical antenna designs #0488 $ 8

packed with information on digital communica-
tion modes as well as new power supplies and
amplifiers. Ready-to-use etching patterns are
provided tor many projects. This Handbook be-
longs in every ham shack.

Hardcover only #1653 $21 US, $23 elsewhere

TRANSMISSION LINE TRANSFORMERS,
cover baluns, use of ferrites, and other aspects
of antenna transmission line design and oper-
ation. 128 pages ©1987 #0471 $10

ANTENNA COMPENDIUM Packed with new
material on quads, yagis and other interesting
topics.

1985 178 pages #0194 $10US, $11 elsewhere

HF ANTENNAS FOR ALL LOCATIONS
G6XN'’s look at antennas with practical con-
struction data.

1982 264 pages #R576 $15

YAGI ANTENNA DESIGN by Dr. James [..
l.awson, W2PV. Over 210 pages of practical
theory and design information.

19886 #0410 $15

PASSING POWER! - THESE PUBLICATIONS
WILL HELP YOU THROUGH THE EXAMS

Beginning with Tune in the World with Ham
Radio for the Novice and progressing through
the critically acclaimed ARRL License Manual
Series for the Technician through Extra Class;
you will find passing each exam element a
snap! There are accurate text explanations of
the material covered along with FCC question
pools and answer keys. The latest edition of
The FCC Rule Book is invaiuable as a study
guide for the regulatory material found on the
exams and as a handy reference. Every ama-
teur needs an up-to-date copy. The ARRL
Code Kit has a booklet and two C-60 cassettes
to take you from 5 to 13 WPM quickly. Morse
Code the Essential Language has tips on
fearning the code, high speed operation and
history. If you have a Commodore 84™ or C
128 computer, Morse University* provides
hours of fun and competition in improving
your code proficiency. First Steps in Radic
from QST presents electronic principles for
the beginner, _

*MORSE UMIVERSITY is a rademark of AEA, Inc.

OPERATING

The ARRL Operating Manual 688 pages packed with
intormation on how to make the best use af your
station, including. ntertacing home computers.
OSCAR, VHF-UHF. contesting, DX traffic/emergency
rmatters and shortwave Iistening,

<3987 3rd ed. #1086 515

The ARRL Repeater Dlrec!ory. 1988-89
#0437

The ARRL Net Directory-free shipping. . . #0275 $1

182 OS5k

Tunein the World with Ham Radio 1987 edition

Kit with book and cassettes .. ... #0380 815

Bookonly..................... #0399 $12
Cassettes ... iu i e $10
License Manual Series

Technician/General Class....... #0143 8 5

AdvancedClass.............-.. #016X $ &
Extra Class for exams thru

T0/31/88 i e #IT8S$ 5
Extra Class for exams after

T1A/BE e i #763% 5
FCC Rule Book TthEd. .......... #0453% 5

Code Proficiency

CodeKit ......oniciiinenecunnn #55018 8
Morse University .............0 #0259 $40
GGTEMorse Tutor ... ......... #2081 $20
C-60 Code Practice Cassettes

30 min, eachat5and T%WPM™. ... #1030 % 5
30min.eachat10and 1I3WPM*... . #1040 % 5
30 min. each at 15 and 20 WPM .. #2050 § &
*Same tapes included in Code Kit
Morse Code: The Essential Language covers
sending, receiving, high speed operation and
history 1986 . .. ..o coviinnir s #0356 % 5
First Steps in Radio #2286 % 5

HOLA CQ Learn to communicate with Spanish-
speaking radio amateurs. 90 min. cassette and 15
pagetext. #80IN ...l E14

The R§GB Operating Manual The third editicn pub-
lished in 198513 packed with practical operating Lips,
techniques and tables . ... ......... #RGIX $12

Passport To Warld Band Radio 350 pages of informa-
tion ard l1I51ings of shortwave broadeast stations with
frequency. bmes. and languages 1988 ed .. .. %15

PACKET RADIO/COMPUTERS

Computer Networking Conferences 1-4 from 1881-
1985 Pioneer Papers on Packet Hadio .. #0224 §18
5th Computer Ne!workmg Con!erence Papers
“1986 #033X $10
6th Computer Networking Conierence Papers
=987 10
AX.25 Link Layer Protecol
Get***Connected to Packet Radio..... #Q221 $13
RSGB Amateur Radio Software Contains 85 BASIC
pragrams, 8 in assembly language covering CW.
RTTY, Amtor, Packet, Antenna Design, Sateflite Pre-
dictions, Distances, Bearings and Locators ... $15
Gateway to Packet Radio How ta gel started, equtp—

ment you need and more ... .eean . #2030 $10

DX

The Complete DX'er by WIKNIL . ... #2083 $10 US,
$11 elsewhere

DX Powerby K5RSG .. ......vuunnn .o #T740 $10

DXCC Countries List — free shipping .. #0291 % 1

Low Band Dxing =1987............... #047X $10

QRP

QRP Notebook by Doug DeMaw, WIFB. Anexciting
hook tar the low power enthusiast and experimenter.
Copynight 1986, 70 pages #0343 %

VHF-UHF, MICROWAVE, SPACE
ASGB VHF/UHF Manual. ... ........- #630 $23

HSGB Microwave Newsletter Col.. . . . . FROGD $12
218t Central Stg. VHF Conf. .. .. ....c.--c.. $10

22nd Central States VHF Conf. . , #208X §12
Microwave Update 1987 Conf. ... ..-.....:- £10
Microwave Updale 1388 Conf. . ,........... 312
Mid-Atlantic VHF Conference . ........... .. 510

The Satelite Experimenter's Handbeck by Martin
Davidoft, K2UBG, 208 pages, copyright 1985
#0046 $10 US, $11 elsewhere

AMSAT NA 5th Space Symposium . ...... .o 812
Satellite Anthology ............. .. PR 35
INTERFEHENCE/DFlng

Interference Handbook (Radio Pubs], . ....... $10
Transmitter Hunting (Tab) . . %18
OTHER PUBLICATIONS

Fitty Years of ARRL .............. ..o, #01358% 4

GIL: Collection of cartoons from QST .. #0364 § 5
Oscarlocator . . .. #3037 $8.50 LIS, $9.50 elsewhere
200 Meters and Down . . #0011% &
Solid State Design for the Radio Ama!eur First pub-
nshed 1 1977; just reprinted by popular dem:;nd

12
Hints and Kinks Vol. 12, Watch future 1ssuws of QST
for publication date.

ASGB Radio Communications Hndbk.. . . #R584 $25
ASGB Buyer's Guide L . 315
RSGB Data Book #RSTa $15

FOR INSTHUCT'ORS”

Written for those teaching classes using
ARRL License Manuals or Tune In The World

General Class Instructor's Guide .. ...... ... 55
Technician Instructor's Guide ............. . 85
Novice Instructors Guide .. .......... ..... .55
ADVENTURE

Grand Canyon QS0 .. {Tampkins; ... #5048% 5
S$0S atMidnight. .{Tompkinsy. ... ...... #5005 8 5
CQ Ghost Ship.. .(Tompkinsi......... . #5013 8 5
DX Brings Danger(Tompikinsy. ... ... #5021 $ &
DeathValley QTH (Tompkinsi. ....... . #503X 5 5
Set ot 5 Tompkins books ... ... ..#1490 520



MEMBERSHIP
SUPPLIES

e ARRL Flag

x5Cloth¥Flag ............, ., #1060 $21.00
othPatch ............... .., #1090 $ 5.00
nateur Radio Emergency Service

ek ared Gold Sticker 2/pkq. L, L, #1100 $ 050
4 White and Blue Sticker

et package ol 2, .. .. ... #1105 § 0.50
ick and Gold Decal &pkg .. ... #1110 8 1.00
d White and Blue Gecal .

ey packageof&. ... .. .., #1115 % 1.00
ick and Gold Patch ... .. .. . W1120 § 250
o White and Blue Patch #1125 § 2,50

*mber 5" Diamond Decal
et packageof 2. ..., #1130 § 0.50

e Member Decal 2'pkg. ... ... #1135 § 0.50

oth Patches
ARRL Diamond . ... #1140 $ 1.00

AHRRL Diamond .. ........... #1150 % 2.00
e Membership goes with 37
ARAL Diamond ... ........ ., #1160 $ 1.00
¢ Membership goes with 5
ARAL Diamond . ... ... . #1170 5 1.25
mbership Pins
mbership ..o #1180 § 2.50
placement Pin for Life
dembership .. ... ..., #1190 § 2.50
wotle Appointes istate title) ..., #1200 $ 2.50
arms
mhership , . e a.. . #1210% 250
sgque Appointees (state titley .., #1220 % 2.50
nner 14" » 16" gold with
WRAL Diamond ..o #1230 $ 7.50
¢ Membership Plaque . ... ..., #1240 $25.00
mber Stationery

pioces of stationery and envs, .. #1460 % 8.00
preces of statonery .. .. ..., . #1465 $ 4.00
envelopes .. ... ... .. ..., #1470 $ 5.00
Books

c11 Spiral L. #1250 $ 2.50 U.S.

$ 3.50 Elsewhere

-Log. 4t kgLl #1260 1.75 U.S.
le Loose Leat, 96 8% x 11

BEES . . e #1265 § 3.00
s and Atlases

CallArea ... ... #1270 % 3.00
Id Map—full colar areat

rcle map centered on the

ted States . ..., L. #1280 $ 8.00
Lacatar (S and Canadian

rid Squares! .. ............. #1200 % 1.00
L World Grid Locator Atlas . . . #1415§ 4.00
rMap (for OSCARY......... #1300 $ 1.00

Trattic Handlers:
sage Delivery Cards per

ckage af 10, ... oL #1310 § 0.50
sage Pad with 70 sheets ... ., #1320 % 1.00
sage Pad with 70 sheefs

rpackage of 3., .. ... ... #1330 % 250

nna and Transmission Line Design Aids
idard Smith Charts per

ckage of Ssheets ... ., ., ., #1340 $ 1.00

inded Smith Charts per

ckage of Ssheets ... ..... #1350 $ 1.00

nna Pattern Worksheets

D&% x shests ..., ... #1360 § 3.00

“Binders

9 for QST 19768 and pnior .. #1370 $ 9.00
11 for QST 1976 and alter ... #1380 $10.00

arel

3 tle with ARRL diamaond

ARt ... #1400 $12.00

o Tapes

EX WOORE/Challenger VHS . . #1420 $25.00

EX WOORE Challenger

Matic ... ... ...l #1430 $35.00
teur Radio’s Newest Frantier

1S . #1440 $25.00

teur Radio's Newsst Frontier

Mahe ... ... .0niis #1450 $35.00
World of Amateur Radio

g £ S #WAR1 $20.00

' World of Amateur Radio

Matic oo e #WAR2 $35.00
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INVITATION TO
MEMBERSHIP

JOIN TODAY! Take advantage of these membership benefits: QST The interesting, lively
way to keep on top of everything that is happening in Amateur Radio: Coverage of
regulatory developments: Washington news: aperating — DX, VMF-LUHF, and repeaters,
QOSCAR, 85TV, RTTY: Novice Notes; lists of hamfests where you can meet local
hams, hear interesting talks, and possibly find a bargair at a flearmarket; and you will find
technical articles aimed specifically at the beginner's ievel. W1AW is the voice of ARRL.
This station transmits daily code practice sessions and regular bulletins. LOW COST
INSURANCE for your ham gear. OTHER SERVICES: Qutgoing QSL Bureau, Operating
Awards, Amateur Radio Emergency Service, Field Organization and much, much morel
The League is a democratic organization, of, by and for its members. The members
determine policies of the League through the Board of Directors which is elected directly

by the membership. The League is YOU!
DUES

U.S. Elsewhere
1 Year $25 $36
2 Years 47 69
3 Years 65 98

Amateurs who are age 65 or
over with proof of age:

1 Year $20 831
2 Years 37 59
3 Years 50 83

ARE YOU AGE 17 OR YOUNGER? ARE YOU THE
OLDEST LICENSED AMATEUR IN YOUR HOUSEHOLD?

It you answered "YES™ to hoth questions then these
special rates apply: Age 13-17 $12.50. Age 12 and
younger $6.25. Evidence of vour date of hirth is
required. Attach a copy of your birth certificate or have
your parent or guardian certify your date of birth. A
tist of alt other amateurs in your household is required.
Family memberships. ¢club commissions and rebates
and multiple year rates do nat apply.

Lite Membership: Please write for
tormal application.

Family. Membership An hnmediate relotive ot a full dues payving
member living at the same address. may become a lamily member
without QST for §2 per year

T e s e e = = e = JSE THIS FORM QR PHOTOQCOPY

ORDER BLANK Shipping and handling charges do not apply to membership, the DXGC
List ar Net Directory, or membership supply items. Please allow 1 week for us to receive’
your order, 1 week for processing and 1 to 3 weeks shipping time after your order

leaves ARRL.

O YES! Sign up the family members shown above

Total

Product # | Quantity

Title

Donation to the Legal Defense Fund (31 min.)

Daonation to the W1AW Renovation Fund

Shipping/Handling O Parcel Post or Book Rate $2.50 [T UPS $3.50

Payment must be in U.S, Funds drawn on a .S bank’

TOTAL

%7 .50 minimum an all credit card orders

Name

Call

Street

Gity

ARRL 225 MAIN STREET

Charge to [0 VISA 12 Mastercard [ AMEX

73 Discover

Card good from

Cardgood to ..

Signature

Card Number

Expiration Date

NEWINGTON, CT 06111 U.S.A.
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THE 4988
——ARRL
HANDBOOK

FOR THE RADIO AMATEUR

FURLIHEY KT,
T AMERT ok RIS FRL ) L2200

65th
EDITION

The 1988 ARRL Handbook For
The Radio Amateur carries on the
tradition of the previous editions
by presenting 1200 pages of com-
prehensive information for the
radio amateur, engineer, tech-
nician and student. Clothbound
only.$21inthe L).5., $23in Canada
and elsewhere.

TOUCH-TONE*
DECODER-CONTROLLER
D-18 TD-16A

i

TD-16 DECODES ALL 16 DIGITS
PLUS ONE 4 DIGIT SEQUENCE
» Speaker muting * Repeater control
« Autopatch operation ¢ Door openers, etc.
« Urystal referenced * » No adjustments
¢ Easy hook-up: uses 12V D.C & speaker
level audio
* COMPLETE KIT: $44.95 + 31 58H
TD-16A ADDS 4 LATCHED QUTPUTS
TOTD-16
s individhial 5 digit on & off codes
» Can directly drive 4 relays
*GOMPLETE KiT: $16.95 + §1 S&H

NorCon ENGINEERING
P.0. Box 1607 Mooresville, N.C. 28115
’ 704-664-T817 e
w N.C.residents add 5% sales tax Mo |
“Touch-tone 1s 4 tradematk of ATET 7 ~-.¢

THE €Wy - -
'ﬁ"‘ PPN
'WIREMAN % o\ *¥ ‘

1-800-727-WIRE

FORALL AMATEUR WIRE & CARLE
"CERTIFIEDR QUALITY™

1-803-895-4195 (Tech Help & Ragchew}

CERTIFIED COMMUNICATIONS
281 FITTMAN ROAD, LANDRUM SC 29356

184 05k

MaclNTOSH Satellite Tracking and Propagation Softwarg.
MacTrakTM displays graphi¢ maps (rectangular, pofar, great
circle), views from space, schedulas, windows. Also tracks Sun
and Moon, Compatible with KLM/Mirage rotor interiace.
Shows gray line, sunrise/sunset, bearing/distance, MUF vs.

time, aroas of world “open*. SASE for info or $49.95 10 R,

Stegemayer, P.0. Box 1590, Port Orchard, WA 98366

FOR SALE: Yaesu FT-757GX with FP-757HD Powsr Supply,
Alliance HD-73 Rotatar, Cusheraft A-3, Butternut HF-6V, 1%
. Root fowar, Ham-Key HK-3M, Lo-Pass Filter, Heath
Antenna Switch, Coax RAG-213, and ICM PG Jr, with Dual
Floppy Drives, 128K, Calor Monitor, Tech Manuals, DOS 2.1,
Cartridge Basic. Call Latry, KS@V after September 7 at
503-626-5198.

COLLUINS 51J4 mint includes Motorola SSB Chip. Best otfer
over $350. W2ATQ.

DIGITAL Automatic Dispiays. All Hadios, Grand Systams, POB
3377, Blaine, WA 98230,

TEN-TEC, new boxed latest 1988 praduction, USA made. 585
Paragon, 561 Corsait i, 425 Titan 1.5 KW Linear Ampliitiar,
2790, Antanna Tuner 2 KW, TT920 Airband HT, Mobile HE
Antennas. Plus Actessorias, All Modals. For best deal write
or phone Bii Slep, 704.524.7519, Slep Electronics Co.,
Highway 441, Otto, NC 28783,

YAESU FL-21008 1.2 KW input 80 thru 10 M linear amplifier.
none cleaner, $350 firm; Yaesu SP01P apeakerfphnne%ahch.
ment in box, $59; PA-3 DG adapter/chargar for Yaesu FT1727R
or FT209R, $25; unused pair 572B tubes, $110. Hon, N8IMZ,
E14-774-2233 evanings.

VIBROPLEX SALE—New and Used. Best Prices on Keys,
flugs, Paddles and Keyers. SASE jor list. “GW Foraver'™
Ca., P.O.B. 659, Manchester, MO 630H1.

COMPUTER CODE Program. New. Best value. Does every-
tNh'iRgE;?l:r_?: datails: SASE. Babr, Box 15433-F8, Riorancho,

FOR SALE: Mint Yaesu FTI02. MD1 Dynamic Mic. Just com-
ﬁletely checked by Yaesu factory service. Both $675, You pay
P&. KDSIN, 312-447-4413 avenings.

NEW 81458/3298A 8 8146W, $20 pr., 12BYTA, 55 ea., min,
ordar $25, Free UPS, KGGLJ, 805-398-2111.

MO ROOM IN Msw Home: Collins 323 5275, 7544 with Filters
$360, Hallicrafters HT44 §200, SX117 $175, Viking Ranger
5115, HQ180 $150, Haath HW16 560, MT 328 $190, Ciff
Flaury, AITY, 4174 Tumale Rim Drive, Bend, OR 87701,
503-382-9162,

WANTED: Zenith Transistor Qceanic Radio Mode! 7000,
Wade, 657 14th Avenus, Prospect Park, PA 19076.

RECHARGEASLE Batteries: NiCd Packs/inserts/Rebuilding.
Exact Replacement Packs: Yaesu FNB2 / Wilson BP4 $22 95,
Santec 1421200 $21.95, Motarola: HT220-Slim 529,95,
HT220-Omni $34.95, GE: PE/MVP $48.75, RCA Tacle¢
$50.95, Battary Inserts: 1COM BP2/CM2 $17.95, BP3/CM3
$16.95, BPS/CMS $23.05, BP7/BPY $29,95, Kenwood: PB21
$11.95, P624 $15.95, PB25/25H/26 $24,95, Azden 300
$19.95. Tempo S51/270 $21.95, 51, 2, 4, 5, 15/450 $22.95, Ten-
Tec 2991 $24.95, Standard BP1/C118 $24.95, Angancy 1000
$19.95, 3XAA Phone $5. 75, Insarts Installed: 1COM/Kean add
£4, Rebuilding: Yaesu FNB3 $34.95, FNB4 $37.95, Standard
BP11 $27, othars availagle, SASE/Catalog. In PA add 6%,
Add $3 Shipping/Qrder, Cunard Associates, Dept. A, RD 6,
Box 104, Bedford, PA 15522,

SELL Operating QTH: 3 brm., 3 bath, house with walk-out
basementon Ya acre, view lot in Esconddo, CA. 50 foat towsr
and rights in deed, Send for details, W6RFM.

WANTED: The Address for International Elactronic Supply,
%0 | tan have my Azden PCS-2000 Repaired. Write: FRabest
Brown, N4HRR, 97th Signal Bn., APQ, NY 05028,

WANTED: Qriginal VFO for Kanwood Transceiver T8-5205.
WA4KHZ, 833 North Patrick Henry Drive, Adington, VA 22205,

WANTED: “New" Kenwood VFD. Must be in mint condition.
WGEBM, 407 Monroa Place, Hopkins, MN 55343,

TEKTRONIX 2215 60 MHz dual channal scope with dalayed
sweep. Maw conhditian, with probes, service manual, $700.
Lewallen, W7EL, 5470 SW 152, Beaverton, OR 97007,
503-546-2885.

DRAKE 4 NB Noise Blanker $95. Sherwood CF 600/8 sasf
Drake R-4C $220, 58200 $325. Stan, K6GQ, 501-741-1825,

WANTED—CRT Tube, PN S083-0552, for HP Model 175
Oscilloscope. John, WB25WP, 212-686-8436.

COMMODORE and AMIGA Chips, Parts, Diagnostics, Haavy
Duty Power Supply, ($27.85 + LIPS), for the C54. Wa ship
woridwide. Kasara Microsystarms Inc., 32 Murray Hill Drive,
Spring vallay, NY 10877, 1-B00-248-2983 or 914-366-3131.

WANTED: WwW2 German, Japanese, ltallan military radio
apparatus and all ralated items. Any US gov't manual on
same, Same US tititary radics pre-1948, axamples ARR-15,
ARG-1, MEM, PPN-1, PPN-2, RAX, TBY, BC 1138, BC-1209,
PRC-1, PRC-5, Forest Service pre-FM radios, l"_ypesrs. SV,
7. gte. and Into on same. Civil aircratt non-VHF radies WE
10A-20A etc. Any issuss LISN “Electron”, “Bandix Radio
Engineet”. Also your excess manuals, factory training and
advertising matertals n genaral. Thanks! Hugh Willer,
KAZLXY, 8400 Maltby, Weodinville, WA $8072.8375.

1CCM AT500 Automatic Antenna Tuner Wanted, K6DL. o

WANTED: Mint Callins 75A~4 Filtars, Speaker, 32v3, WENZR,
3303 Savell Drive, Baytown, TX 77521, 713-422-0472,

FERRITE Cores to Suﬂ:mss RFIVEML. 36 different gizes and
shapes from 187 1o 2-1%27 as well as, sample kits available
fram stock for immediate dalivery. If you tind problams with
your radies, computers, TV's. efc¢., ¢ur cores suppress or
eliminate the unwanted signals. Keep yourself and yeur naigh-
hors happy buy our cores, Please idantity yourself as a Ham.
Kreger Companents, F.£), Box B5DB, Hoanoka, VA 24014,
703-989-4738.

COLLING KWS-1 comp. station 75A4, SC-101 contrel, P35,
42508 spares, offer, sked. Can det, w/1 1000 . ¢ . 1D/mi.

WERTD, 31 Celine Drive, Santa Barbara, CA 93105,
305-887-3742.

JOBS FOR HAMS

WANTED: Experianced Radio Communications Specialists
and Electronic Mechanics for positions In mobils response
units. Ham exparience a +) Submit Standard Form 171 to:
FEMA, Offica of Parsonnel, Attn: Judy South, 500 C Etreat
BW, Washingten, DC 20472. For additional information
contact Ms. South ¢ 202.646-4035, An Equal Opportunity

the
good
neighbor.

The American Red Cross

dvertialng sentibuted for the public gocd

FOR SALE: Drake TH-7, M5-7, Good condition with manual,
$750 0BO. Bob, WBYMR/KLY, P.0. Box 473, Anchor Pt., AK
995546, tel. 907-235-8262 after 9/15/88.

HAM/COMPUTER Classified Advertiser For Saie. (3nod part
time or ratirament business. Accounts, system, efc. Serious
write only, Brooks Publications, 222 Cedar Avenue, Arlington,
MA 02174,

COLLING FTR24, KWM2AR Wanted. WDSJFR, 4161 Qak
Road. Tulsa, OK 74105, 918-742-1845,

WANTED: Heathkit SB-644A Remote VFQ, SB-614 Stallon
Monitar, KEZDJ, 2108 Themas View Road, Reston, VA 22001,
7U3-860-1305.

SOLAR POWER

OPERATE YOUR HAM STATION OFF “FREE” PV POWER
Our most popular panel measures 12x12 in. and pro-
duces 3.5 W Price lor this panel 1s $48.75 in¢luding the
waterproof frame.
OTHER SIZE PANELS ALSO AVAILABLE
AT LOW, LOW PRICES

Send 5.4 5.E for Applicaton Notes and Price List to
KGEJA, Berg Enterprses. P-L2. Box 4207, Carlshad,
Catifornia 92008,

YAESU FT102 250W HF Transteiver w/FM, FV102DM VR,
5P102P Speaker!Phona Patch, Y0O-100 Monitor Scope, MD-1
Dask Microphane w/Up-Down. All mint condition with manuals.
$1100 + shipping. KYGFL, T02-456-9048.

CUSHCRAFT R-3 Halfwave Vertical 10-20 Meters, With Trans-
match, 3$85. WDEV, 415-433-8881.

SELL: Heathkit MW-101, HP23C PS; Microphana. V. wotking
condition, $325, Write Dan, KA4KUE, 13000 Wooded Acres
Gourt, Manassas, VA 22111 or call 703-791-6903.

DXER"S Delight! Spectacular views from new contemporary
vacation rental home cn (arden island of Kauai, Fully
equipped. three bedroam, golf course QTH, with seciuded
beaches nearby. Write NHENG, POB 177, Hanalsi, HI 96714,

Q5L ARRL and Reader Hesponsas, to my Stray, in QST July
feas, WSTJT.

1989 CALLBOOKS: Prepublicabion orders this rﬁonth: aithar,
%P4, Both, $45. Any four or more, $21. Postpaid USA. Century

Print, 6059 Essax, Riverside, CA 92504-1588, 714-687-591¢.

1987 ROHN 25G 50 {feot tower. Includes four ten foot
sactiong— ¢n¢ top section. Guys, turn buckles and hardware
ncluded as is. Best offer. Wallingford Transit Ristrict, contact
Hranda, 203-294-2160.

WANTED: Hallicraiters HA-6 Transvarter and Manuai,
Warking or not. 3 page list Radios, Magazines, Tubes. KAUJZ,
&08 W. Thompscon Lanae, Murreeshors, TN 37129,
£15-893-5344.

WD4BUM'S
1/4 WAVE MAG. MOUNT
ANTENNAS

ONLY $13.00
Complete with strong chrome plated
maganet & 15" RG58 coax a PL252
is installed.
QORDER- M300 for 2 Meters
- M301 for 220 Mhz
- M302 for 440 Mhz

SEND CHECK, M.O., VISA or M.C.

To: MOBILE ANTENNAS
@ and ACCESSORIES
- LAKEVIEW CO.
P.O, Box 5706 - Anderson, SC 29623
1-803-226-6590
Catalog available - Dealers welcome
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EVERY ISSUE
OF QST
on Microfiche!!!

We are now accepting orders for
the entire run of QST from De-
cember, 1915 thru December, 1986.

Now you can have access to the
treasures of QST without several
hundred pounds of back issues and
the space they take on the shelf.
Qur 24 x fiche have 98 pages each
and will fit in a card file on your desk.
We offer a hand held viewer for
$75.00 and a desk model for $200.00
{or use your hbrary),

The price is $350 for over 1600
microfiche. Please include $5 for
shipping {USA).

Your full satisfaction is guaran-
teed or your money back. VISA/
Mastercard accepted.

BUCKMASTER

\

MasierCard

ol

T
MM GENTER

VISA E Discover

KENWOOD

TS-140

* Kenwaad Quality at a Great Price

* HF Transceives with General
Coverage Receivar

+ 100 W on All HF Bands

YAESU

FT-767GX

« HF/VHF/UHF Base Station

» 160-10 Meter Powerhouse with
Modules for &m, 2m, 70 ¢m

* Easy Computer Control Performance

KENWOOD,

YSU

FT-212RH

TS-621
PUBLISHING « Deluxe FM Dual Bander . iMeterimmﬁl‘:Iet‘?at Doubles as
* 45Won 2 Met nswering Machine
“Whitehall’ — Route 3, Box 56 3BW 22 70 cemers ~ 45 Watts Output
Mineral, Virginia 23117 » Loaded with Most Wanted Features : E$v731r25|:;lgl3f;r?;ol\ﬂctinz
' 703: 894-5777 [Em
800: 282-5628

J

¢ D4Y ¢ HITLSNH » NIVO-AH ¢ Y3V » QOOMNIN » NODI

ﬂ ASTRON

uniden

BCSBOXLT ..o vrnn $ 99.00 JRSTAL B RSISM .. $155.00 | ¢
. ..572.00 +VS3I5M .. §175.00 | &
SAVE BO-SBO XLT.......ovns $199.00 » ©1S20A. ., .592.00 < RS504...%189.00 | €
BC760 XLT.. .. $269.00 oo B9 s -]

« RS20M .. 510,00 » RS50M .. $225.00
TIME BC-B00 XLT............. $239.00 . VS20M .. $128.00 +RMSOM . .$245.00 | &2

BC200 XLT.....oevn. ... $259.00 e enan

+ BS35A...5439.00 ¢ VS50M .. $238.00 §
and A
af
MONEY .
with WE TRADE 5 WE TRADE :
THE g

i BUTTERNUT » LARSEN « WELZ » MFJ « YAESU » ASTRON « ALINCO « BENCHER

HAZER

Bring things down for
safety and convenience.

Never climb yolr towsr again with this elsvator system An-
tennas and rotator mount an HAZER, complete system Irams
tower in yarical upnght posilion. Satety lock system op.

t’s Incredible!

* HARDLINE

evales while rasing of lowenng. Never can fall. )‘ ,’
¢omoleta kit includes wineh, 100 1 of sable, nardwars and ‘ k NOW You
Instructions, For Rohn 26 and 26 G Towers, C
Hazer z-Heayy duty alum, 12 8q. 1t [oan $311.95ppdd . an. ..
Hazer 3-Gtandard alurm 8 8q. 1. load $223.95 ppd.

. 50
Hamar & Hanvy gl si08 181, b 105 $291.95 poc. $1 /FOOt ";ﬂmﬁeﬂr conde of upgrade In a matter of daye. Code

MEW for ROHN 45 and 55 Towers

Hazar 8-Heavy duty galv. steel 16 3q It loacd
gall Thrus Beanng 825 tor any of akove

Send tor fras details of fowers sp
anginaared for usa with the Hazer. Two sizes: M-13[13~ wide)
aisdd M+18{18“wide). At bolted canstrusiion, no welds. Easy to
install hinge base, walk up graction. Complate tawer UPS or
air freight shippable. Pre.assembled or kit iorm.

Satistaction guaranteed. Call todey and charge 1o Visa,
NestarCard ar mail shack or menay order,
GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322
Boonville, MO 85233 |
(816)882.2734 FAX 816-882-7200

Quick is a unmique breakthrough which simplities
learning Morse Code. Instead of 2 contusing maze of
dits and dahs, each letter will magreally begin to call
ont fts own name! Stop torturing yourself! Thonsands
have proved Code Quick to he the tastest way to
master cade. Your amazing kit containing 5 power-
} packed cassettes, visual breakthrough cards and
Route 206-RD 10 Dr;?malorganuai IWEIEEEEE;S! S;?‘?gﬂeéligmgeg
order today to AP

“““B“aﬂna‘“a“’ N.J. Igf\B P.0). Box 361, (ndustry, CA 91744, Caitt, add

DISCOVER THE ULTIMATE
POTENTIAL OF YOUR STATION
609-268-8166

CALL
$64.50 ppd.

AG.W.
ENTERPRISES

Your success guaranteed or money back!
Just released Code Quick for IPM PCs and
Compatibles, $49.95.




;an't hear the weak ones when conditions
are had? Receiver tacks sensitivity on 20,15
or 1? Get the world famous Paiomar pre-
arnpiitier. Tunes trom 160 ta 6 meters. Gives
20 db extra gain and a low naise figure to
bring out those weak signals. Reduces Im-
age and Spuricus rasponses 100,

An RF sensing <ireuit bypasses the pre-
arnplitier during transmit, The bvpass han-
dles 350 watls,

Model P-410X dor 115v ACG) or Model
P-412:X {for 12.v DC) $148.95 Model P-408
(SWL receive anly tor 115+ AGY$129.95. Add
34 shipping/handling in U.5. & Canada. Cal-
ifarnia residents add sales tax,

" pPajomar Engineers
Loop Anterna

Loops pick up far less noise than other an-
tennas. And they can nuil out interference,
Palamar brings you these features and
more in a compact desktop package. The
wideband amplifier with tuning “control
gives 20 db gain. Plug-in lcops have exclu-
sive tilt teature for deep nulls. Lovps are
avasiable tor 10-40 KHz, 40-150 KHz, 150-550
KHz, 5501600 KHz and 1600-5000 KHz.

Model LA-1 Loop Amplifier $84.85. Plug-in
Loops (specify range) $82.95 ¢ach. Add $4
shippingfhandling in LS. and Canada. Gali-
tornia residents add saies tax,

-
kA

Send tor FREE catalog that shows our com-

plete line of noise bridges, SWR meters, pre-

amplifiers, loop antennas, VLF converters,

audio filters, baiuns, RTTY equipment, to-
roids and more

188 DS

ADVERTISING DEPARTMENT STAFF

Bruce Q. Willlams, WABIVC, Advertising Manager
Angela M. Beebe, KA1SER, Advertising Assistant

203-667-2494 is a direct line, and will be answered
only by Advertising Department persennel.
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L RENEE) Self Supporting Towers G"VOC.' I:l‘:\':rm':;‘:'::r?“ 1
CRANKUP SALE! On SALE! Quality and Dependability i
All Models Shipped FREIGHT PREPAID * Rugged high wind survival. g 3
lfaqtot:ygirgg}— *All Steal Construction— '_";‘:“ﬁ]'; :;:"::;‘J'::“ 4 coReanmaTinn
Frelght Pald"! Rugged , sallaly awide range of needs | [ These waged crankup
Chack these features: e(ialvanized Finish—Long Life « Complats psckages by towers and masts now avall-
+ All steel canstruction sTotally Free Standing—No include: guy hardwars, g able from Texas Towers.!
1‘3’;?__‘:: ::!:O ﬂalvanlzsd atter Guy Wires tumbuciies, guy assemblies, | ¢4 Eh;?‘;“;‘;sgof::&";kn
» Complete with base and Eﬁﬁ;ﬁ'f:éﬁ:? Tower Boy— ottt section | B “Hotdippedgatanizes |
rator plate «Completa With Base and per manufacturers specs. ff! wTotally self-supporting- E
» Totally selt-supporting— p Packages shown below are -] wNo guys needed _J
no guys neaded Fiotor Plate g £ Coax arms, Thrusibearings ' {[]1]
ol Stock Now— f rated for wind zone “B” (86 A M t A
i Salo Fast Delivery X Pk Wind). Zone ¥ mﬂﬁﬁa'ﬂ?r&'."ﬁf:?.a" :
Model ~Helght Load  Price ' :‘ilg:a:v L'\‘;ﬂoﬂ,:im:mi::“ i:?:;g, # bases, Rotor r;uas & Ralsing ’:II
- 371t 9sqit $CALL |m e : a8 " - ' i
: H&%ﬁgé 52ft 9 33 it :GALL Am Boliversd[  freight collect from our Plano, TX s fixturas also in stock- "
. HgsAH[DJ ?;1# :g 8 :1 $CALL :a:‘u H:gg:t 1Lu“wu w;;%m Psr;lg‘ ;-;al.;':;\;um, In stock for prompt CALL FORSALE PRICES! .
HG70H sqft SCALL 5 . « Sale gri ;
HEX48 48R t0iqh 303 409 Modslsa  Wodeldsa woseissa {MEAR,, M- MIGH: Ao S P
Masts—Thrust Bearings— HDXCG sen lDmh s $368 22 ’ ?gg s:;;g ﬂff: B ™™ % S :gzgﬁ 914 i
. ) HOBXAD 40%t iBantt 281 $459 0 . X455 22 56+ 1Bsqlt 1385 -
O'g‘“f"““"g” ‘*“‘;‘4}'_“”" HOBX4s 4811 18sqft 363 559 | 5 o 150 wre | oo mmh wm
— 4 2 B 1 [;
You?q'ofar:clgzliv:;vénr’ri:e “Yaur Total Dolivared Price Anywhera in Can- 1:3: }?ig .1??9 ﬁi‘;g :Eﬁﬁ ?gu:, 2g'«;m §§ a F %Eﬁa;‘; rF'ms
PF~.  tn Gontinentat US.A.L tinental 45 States. Antanna Load Based on 70 MPH | j90- | i boead e T o Foatin, - Hioet £ram
h—:a Wind, 120" 1429 2439 3039 *Nota.towprs rated 3t 50 mph to EIA soecifications ¥,
RG-T130 D:I-:i:lgfﬁlaT:D . © BUTTERNUT ELECTAONICS GG ROHN GUYED TOWER SEGTIONS
= 30-80- oper. .. ... L
10 FT, STACKED SECTIONS
%;3_ $.29/113279/1000 R | ESHERAFT HFBY 80-10m Yertical $129 Dalivared 06 s,'_’“"’fm_m, 456, .$133.00
Lip to 600 11 via UPS A3 3-8) Tribanger, . 1)  Fuit Lagal Powar 256, $56.00 BSG ... $165.00
*RG-213/U—84% Bara Gopper Shield 24§ 4-¢! Tribander Beam w/s.5, Hiwre, . §adg |« Highest& Tuning Crrcbits ALL ACCEFSORIES IN $TOCK—CAEL
*Mil-Gpec Non-gentaminating Jacket for fonger ATA3 & AT44. 30740 wir KT for the A3 & Ad § 69 | HE2V 80-40m Vartical $128 Dafivarad AOMN FOLOOVER TOWERS
lle than RGB cables APB BN-10 Mt Vertical.. . L §13a | Full Legal Power Model Height Ant.Lead Price
oQur HG-?13-'I) uses virgin malerials AVS B0-10mtr Vorlical . ... 1119 « Automatic Band Switching : it
sluaraniaed Highest Qualityl . FK2548 488, 15.4s8q.1t. $1049.
D40 d0mtr Dipale. ... . ..ol . $159 | Accassoris: FR2b58  5aft.  13.3sq. ft
RG-8X 40-2GD 2ol 40 mitr Beamy ... ... L 3339 § RME U Roat Mtg. Kit ... ......... 449 2 . «w5Q. 1L 1099,
R 2275 A0 5opl B (ot Beam . ..., . § 98 | STR Y Stub-Tune¢ Radials ... .$29 FK2568 68t 11.7sq.ft. 1149
e Connar S S178/ 1000 | 31 wa NEW 156l 2 mtr Beam, . ... § 99 | TBR160 160m CollKit. ........... $49 FK4544 44ft. 34.85q.ft. 1389, =
“Raax—as Bare Coppar Soe Lo Lo8s e | 230 W8 NEW 30-81 2 mtr Beam. $229 | 30m Adg-on Kt.. ... $20 FK4554 54#t. 2915 R 1469 or
on-cantamingtig Viny| Jackg! Foam Dleleciric | ca1g 1, 18-81 2 mir Beam.... ... ~ $1o9 | 20m Add-on KL ool 339, FK4564  Gaf, IB.Asq R 1579,
9086 SPGB ¢ a0/ gaza/tn00t | 3219 19-el 2mirBeam .. <o 8109 | 17712m Addon Kt ser p 2503 Double Guy Kit.......... ..$279. »
« Same specs as Belden 9913 2206 170l 200MHz Bea....,. . 310 _— 450 Doubla Guy Kit. ............ 3299, -
* Lower Joss than RGBU et . Va iz A Mo 5 45 ACCESSORIES when pur-  HFEZV | “Aucva anténna loads for 70 mph winds w/guys at Ringa and !
¢ 100% I;Idad-hr id & foil _Mmz‘ﬁ_u% i F:EE c;n'sf nnm ORIES whan pu e ovs e hippod rolght pravad 1 48 e,
Q!m ] chased w/antenna Prices 10% higher west af Fiacksss, I
@]___‘ Lowest Loss o 2ol 0 Bea TUWER/GYY HARDWARE .
for VHFJUHFI _ scoveter 2-61 40-mir Beam. . . ... ] i
um. w/paly Jacket. , _....5.7941t. | Discoversr3-of ConversionKit. . . ... .. Eﬁ HF5B “Butterflv" 20-10m Compact Bazm ?/liﬁgi;ﬁ”m:?éggg?;br;:::g' ::g;:; E
w7 LDF4-50 Andrew Hedaxe .. . 1,79/t | EXPLORER-14 SUPER-SPECIAL ... o SR Boice (11,2008 raAng) < 2001 i
A" LOFS-50 Ancraw Heliax® ... 33.99/T | D110 30/40 mir. ABG-Onkir ... = o132 T Ayeralt Cabie 12700 l6 mings. 3§ 571t ke
| e, a3 agietred Tradamarcofthe Ancraw Gorp._{ V23 Z-nir Base Vertical o a 3/16CEM Cadle Ciamp 137 16" or /32 s45 i
Towsial Cai Lasa Gharaciarisics (68776 R ] ¥;§A:;ghs"; Bﬁsgavz 5’ tiang 8 1/4CEM Cadle Clap{ 14 * Canke). $.55
Cable Typs Imped. TOMHz 30MHz 150MHz 450MMHz r02d Band 5-6l Triband Beam. 174 TH Thimble (fits alf sizes) £.45 at:
Fe2iU S0 6 & 28 52 T:;E:g; ::;';i'g::gg:m ‘ P4 3/HEE 378 Eye & Eye Tumbuckie) $6.95 I
HGEX 52 5 1.7 18 B - S = S/HEJI3/8" Eye & Jaw Tumbuckie) §7 26 M
9086 50 4 LR a1 203BAS 5-8120-mtr Beam ., 3 » {nique Design = Turns w/TV Rotor 172 w 9FE (1/2* > 9* Eve to Eye Tumbuciiey  $9 95 !u_
erAum 50 i -3 12 22} 155BA5 5-81 15-mtr Beam . . a Reduces Size » Boom Length & Feet 142 w 9RJ (142 % 9" Eye Glaw Turnbuckle) 510 95 5
vedla W2 A 215 1 405BAS 56! 10-mir Beam ) | »NolossyTrps , = ElementLength 12,5 Feer | 172 12EE (1/2*12" Eyo & Eye Turnbuckle) ~ §12 85 fc
sei W1 2 5 9 [ 204845 &-¢l 20-mir Beam . . FREE UPS Shipping In Continental USA | /2% 1264 172" X 12 Eje & Jaw Tumbuckki$13.95 -
"HARDLINE ¥ RECAX* CORNECYORS " ""| 64BS4-016-mtrBeam. ... ...... B/6 x 1EJ (5/8" % 12 Eye K Jaw Turnbuckie)$16.95 -
Cabls Type  UHF FMELUHF MALEN FML % MALE | 12 AVQ20-10 mirvertical ... . g 3115; Pr}nrurme%(;uy&cirip ig ;: . !
% * Alum 525 $28 $31 333 | {4AVQ 4n-IDmlrvertical:.,,, T | MIRAGE/KIM Iff "Pretormed Guy Grip
Y% * Haliax® $29 329 $2% %22 | 1BAVT/WBB0-10mtrVertical.. . . .. .. road B Htband Beamm 9995 guouloagwdglslra:g&(asr:g?cmﬁ:lgllnéam l S;: gg
. 4 16, . T ical KTHA £-81 B na . . 4393 nsulator ). .
S A oy Tower Vorta x| KT300A 6t b Bar Trbune Bwam, . 346995 502 fiuy Insutator (1747 Gablle) .. 5299
COAX CONNELTORS 2583 56 2 mir Aoarn B HOTORS | 572 iam - 811 Gonoer Liad Broung Rod 512 95| I
mgrgf;j'hf':“f PLESY. i i;gg 28BS B-ol Zemr Beam. ... ... . ... g PHILLYSTRAN GUY CABLE
2 e 309 | 214BS 140 2mtc Beam Alliance RO73(10.7 sq ttrating) $319.95| upTeTTR Gu szt
1 . e §719 y Gabl (2100 Ib catingy <l
DOBA/A9I3N Mal&og_ngL ........ 4,99 % 28D 80/40 mir Trap Dipole IR Alliance U110 (3 sq fl raling) . ..$49| HPTGA0D Guy Cable (4000 16 rating) . . 3.?{2([1
ANTENNA WIRE 4 ACCESSQRIES 5B00 80-10 mir Trap Dipole. R Telex CD 4511 (8.5sqitrating). . .. . $Gall| HPTGE700 Guy Cable (6700 Ib ratng) . ?hféf,n
gtranded Gopper 14ga. ...... . ....... 5.10/4, mmmmmmmi___ﬂ Telex HAM & (15 sqticating}. ... ... . $Call] 9901LD Cable End (for 2100/4000 cabley. . 335
, s 18ga coppes-clad steetwire ... .530 [ HUSTLER Telex Tailraistar (20 5q ftrating). ... ...$Cal | 990210 Gable End (lor 6700 cablel $11.95]
Dop bone ond insulator. . ... .....5.79 88 | GBIV 80-10 mtr vert $149 SBTV 80-10 mir vert $129 Telex HORI0O Hoavy Duty (255 R rating) . §Calf | Sockettast Pottng Compound (doas B-8ands) 316 95 y
Van Gorden 28TV A 10 it Vert $93 67144 2-mis Base $129 e GALVANIZED STEEL MASTS '
1.1 Balun.... 515 Center Insulator,, .. $6 | 96-1448 2-mer Base. 859 Heavy Duly Steel Masts 2 in 01 - Galvanized Fimsh -
Dipolelsts. ... .. . DBO0$31.95/D40$28.95 | Moblie Revonators 10m 1%m 20m 40m 7JSm | Siandard § cord cables 3. 19/1 ~ 11;1 ‘r”n" :ZF; n;; 1551:9 2;\;;19
Shorl Dipale Kifts. . . SD80$35.95/S040833.95 | 400W Standard  §16 §17 $19 §27 526 | (vinyl jacker 2-#18 & 6422 62) Bnwa 9 S8 S8 sie
Al-band Dipale w/iadder tne. .. .. $29.95 | 2KW Super $20 $22 §25 428 $39 p Heavy Duty 8 Cond cable §.36/f el %9 s s sug
G5RY all band antenna._ G al:) n

AS VERS MonF:gam-Som

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 » Plano, Texas 75074

(Pricas & Availabiiity Subject To Change Without Notice {Antennaitower product prices do nat include shipping unless noted atharwise)
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TS-940 “px-cel L ENCE"

* All Band, All Mada Transaeiver

= Direct Keyboard Entry

« Engineered for the DX-Minded
and Contasting Ham

= Its Got [t Al

At The nght Prlce . Everytlme .‘

MasterCard'—mVISA——-Discover

HFVHFIUHF
FT-767GX  wmasestation
* Add Optional 6m, 2m &
Tocm Modules
* Dual VFQO's
* Full GW Breaak-in
+ {.ots More Featuras

1C-761 wFPERFORMANCE" RIG

* 160-10M/iGeneral Coverage
Receiver

* Built-in Power Supply and
Automatic Antenna Tuner

* 558, CW, FM, AM,RTTY

* (OSK to 50 WPM

uniden

~ ¥ HR-2510

* Mobile 10 Meter Transceiver

* SSBIAMIFMICW

* 25 Watts PEP

» Computer Controlled Qperation
SALE PRICED

KENWOOD

TS-1405 AFFORDABLE DX-tng!

« HF Transceiver With
Geaneral Coverage Receiver

» All HF Amateur Bands

« 100 W Qutput

* Compact, Lots of Features

YAESU

FT-T36R vHF-UHF BASE STATION

* SR, CW, FM on 2 Meters
and 70cm

« Optienal 50 MHz, 220 MHz or
1.2GHz

* 25 Watts Qutput an 2 Meters,
220 and ¢ om

» 10 Watts Qutput on 6 Metars
and 1.2 GHz = 100 Memories

o)
ICOM

IC-781 NEWEST SUPER RIG

* § Function Display Screen
* Built-in Specirum Scope

= 150 Watts Cutput

s Built-in PS and AT

2m and 220 MHz Amplitiers
GaAsFET Recelve Pre-Amps
atrd High SWR Shutdown
Pretection

144 MHz

MODEL A
223 # g out L
2217 i foou £
2117 10 tnr1 70 ot e
220 MHz B

kv 220 nut 1
st i 110 aut o
=412 1l out E
CALL D

e 1OANY3L1NG

| KENWOOD

TM-721A DELUXE FM DUAL BANDER

YAESU

F—]EETFIGN

(Rx). 144-148 MHz
(Tx)

» Frant Panel DTMF
Pad

* 5 Watts Cutput

» 14 Memories

& TH-45AT Available
for 440 MHz

- Allov Cave

1 * 10 Mernories

* 140-164 MHz,
440)-450 MHz

« W Battery

Pack ar

Optional

AW Pack

» Porket S1ze HY Fun

* Ten Memaories

» LCD Readout

» Wideband Caverags

« iIp to 3 Watts Qutput

* 32 Builtan
Subaudible Tones

e inOL 1C-900 six QAND&IN(J' MOBILE
« 2 Meters (138.000-172.995 MHz) | FT-212RH » Remote Controller, Intertace . HS??A _.L U850 = BS35M, 5155
70 438.000-445.995 MH THE "ANSWERING MACHINE" MOBILE A Linit, Interface B {ni, « BS12A ... 572 e« Y835M. . 3175
O (230, UL 49 2 o Bx: 128-174 MHz Speaker, Mic and Cables &y B e
Receiver Range . Tx- 144.148 MHz * Six Band Units to Choose Y * RS20A ... 542 « HSEOA .. 5190
« 45 Watts on 2 Meters - 28w Output « 10 Memories Fer Band % * RS20M .. 5109 + AS50M..$225
35 Watts on 70 em * Digital Vaice Recorder- . Pfogramrpab'Ie Band Scan . VSEOM L.T129 . HI\:HSGM . §?45
» 30 Memory Channels « ET-712 RH tor 70em » Fiber Optic Technology * BS35A .. 3139 « VEH0M .. 5239
W YAESU O
KEN quagT ICOM K& Kantronics
POCKET-SIZED FT23/73R % IC-2AT
ﬁ AND POWERFUL + Super “Mini"™ ' IC-4AT
| * Frequency Pover« HT's MIGAO HIS
age: 141-163 MHz » Tinc-Aluminum Lo M 440

KAM
» Packet, WEFAX, ASCIL,
AMTOR, RTTY, CW
* Simultaneous Operation on
HF and VHF
* Parspnal Packet Mailbox '™
SALE PRICED

1 AGCEM

LAVHIHSND

102 N.W. Business Park Lane Kansas City, MO 64150

j:' CaH For Best Trade in Dea!

) DAIWA .

HUSTLER

Call Toll Free—8am - 6pm Mon.-Fri. $am - 2pm Sat.

MOST ORDERS SHIPPED SAME DAY

In Missouri (..ali—816-‘f41 8118

HYGAIN .

b R RETT TR YR NE™™

ICOM .

» YAESU
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Yaesu’s mini HT.
The smallest, smartest,
toughest radios. Anywhere

Whether you're a Novice or Extra
class operator, you're sure to appreci-
ate the high power, durability and size
of Yaesu's FT-23R Series mini-HTs.

To begin with, you'll find a model
that’s right on your wavelength. The
2-meter FT23R. The 220-MHz FT-33R.
Or the 44(-MHz FT-73R.

Whichever you choose, you bene-
fit from incredibly small packaging.
(Take a look at the actual size photo.)
Aluminum-alloy cases that prove them-
selves reliable in a one-meter drop
test onto solid concrete. And moisture-
resistant seals that really help keep
the rain out.

But perhaps best of all, each
radio blends sophisticated, micro-
processor-controlled performance
with surprisingly simple opera-
tion. In fact, it takes only minutes
tn master all these features:

Ten memories that store fre-
yuency, offset and PL fone. Mem-
Ory scan at 2 frequencies per
second. Tx offset storage. Priority
channel scan. Channel selection via
tuning knob or up/down buitons, PL
tone board (optional). PL display. Inde-
pendent PL memory per channel. PL
encode and decode, LOD power output
and “S"meter display. Battery-saver
cireuit. Push-button squelch override.
Eight-key control pad. Keypad lock.
High/low power switch.

The FT-23R comes with & 72-volt,
2.5-watt battery pack. The FT:73R with
a 72-volt, 2-watt pack. And the FT-33R
with a powerful 12-volt, 5-wait pack.

YAES

- auswcm Ai

You can choose the miniature 72-volt,
Jwatt pack shown in the photo
below. And all battery packs are inter-
changeahle, too.

And consider these options: Dry
cell battery case for 6 AAA-size cells.
Dry cell battery case for 6 AA-size
cells. DC ear adapter/charger. Pro-
grammable CTCSS (PL tone ) encoder/
decoder. DTMF keypad encoder.
Maobile hanger hracket. External
speaker/microphone, And more.

Check out the FT-23R Series
at vour Yaesu dealer today. Because
although we can tell you about
their incredible performance, tough-
ness and small size,
seeing is reaily
helieving.

shlnle
wlafo]w
ginlal»

sle]aln




The TS-711A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squeich
{DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

e Highly stable duai digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCKO (Temperature Compensated
Crystal Oscillator.

s Ayitomatic mode selection. ¥
You may select the mode manually
using the front panel mode keys,
Manual mocdle selection Is verified in
International Morse Cade.
& All-mode saueich,
B ¢ High performance noise bianker.
. & Speech processor.
Far maximum efficiency on SSB
- and FM.
e IF shift.
& “Duick-Step” tuning.
Vary the funing characteristics from

2 Large fluoresceni multi-function = Yersatile scanning functions. "colnventional VFO feel” to a stepping
dispiay. Pragrammable band and memeory scan action.
Shows frequency, RIT shift, VFO A/B, iwith channel lock-oLt). “Center-stop” 2 Bullt-ir} AC power supply.
SPLIT, ALERT, 'repeatﬁr offstlet! digital tuning on FM. An “aiert” funciion lets Qper%tlmn on 12 volts DC is also
code, and memary channel. ou listen for activity on your priority possiole, L

& 40 muiti-function memories. f:han‘nel while Iisterﬂng on anather = Semi break-in CW. with side tone.
Stores frequency, mode, repeater off- frequency. A Kenwood exclusive! = ¥S-1 voice synthesizer {optional)
set, and CTCSS tone. Memories are = RF power output control. More TS-711A/811A information is
backed up with & built-in lithium battery.  Cantinuously adjustable from 2 to available from authorized Kenwood

oF watts, dealers.

iow sy oeesey |

MoneL TS-T11A
| i4MH: TRANSCEVER

Diptionai accassories. T
e [F-10A computer interface e MC-48B 18-key DTMF, MC-43S UP/
e |F-232C level translator DOWN moabile hand mictophones
® CD-10 call sign display & SW-200A/B SWR/pawer meters:
¢ 5P-430 external speaker SW-200A 1.8-150 MHz v
& V5-1 voice synthesizer SW-200B 140-450 MHz
e TU-5 CTCSS tane unit

& SWT-1 2-m antenna tuner
» MB-430 mobile mount [ an

) ] 2 SWT-2 70-cm antenna tuner KENWOOD U.S.A. CORFPORATION
©MC-B0A, MC-80, MC-85 = PG-2U DC power cable 2201E. Dominguez St Long Beach, CA 80810
deluxe desk top microphones PO. Box 22745, Long Beach, CA 90B01-5745

Complete service manuals are available tor all Kernwood transceivers and mos? accessones,
Speciicanons and prices ate subject to change without notice or ohiigation,
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