


“The amateur world knows us well”

Formorethan 60 yearswe’'ve been aworid ieaderin amateur
radio. . .selling the finest equipment at a fair price. We
manufacture a quality line of high power linear amplifiers
and we stand behind what we sell. That’s why thousands of
amateurs keep coming back.

w Feafuring a large inventory of fine equipment from the world’s
leading manufacturers « A knowledgeable siaft dedicated io
amateur radio * A complete line of accessories %« A well stocked
repair shop stafted by experienced technicians %« We take trade-
ins and sell used equipment % Generous discounts on cash
purchases * We acceptVisa, Mastercard and Discover and carry
aur own term financing

Some of the names we stock inciude: HENRY » TEMPO ¢ KENWOOD & iCOM o YAESU @ ACE ®
ADVANCED RECEIVERRESEARCH @ AEA & ALINCO » AMECO & AOR @ AMPHENOL ¢ ANTRONIC
® ARRL & ASTRON o REK e BE&W & BEARCAT & BECKMAN ¢ BENCHER ® BiRD e BUTTERNUT »
CES ¢ CETRON @ CENTURIAN ¢« COMMSPEC » CONNECT SYSTEMS o CUSHCRAFT» DAIWA ©
PIGIMAX & DOWKEY ¢ EIMAC & FANON # (3E # GRUNDIG ¢ HAL ¢ HUSTLER & HYGAIN ® JABRO
® JIL ¢ KENPRO ® LANDWEHR ¢ LARSEN @ LUNAR & MFJ 2 MICRO @ NYE ¢ PALOMAR e PIPO
@ SANGEAN # SIMPSON e SWITCHCRAET o TRIEX # TRIPPLITE ¢ TH/RX @ LUUNADILLA ¢ YIBROPLEX

® WINEGARD

Henry fadly

2050 8. Bundy Dr., Los Angeles, GA 90025 {213) 820-1234
Butler. Missouri 64730 {B16) 879-31127
TOLL FREE ORDER NUMBER: (B00) 421-5531

For all states except California. Calt. residents please call eollect on our regular numbers,
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The Kenwood TM-721A re-defines
the original Kenwood “Dual Bander”
concepi. The wide range of innova-
tive features includes a dual channel
watch function, selectable full duplex
operation, 30 memory channels,
extended frequency coverage, large
multi-color dual digital L.CD dispiays,
programmable scanning, and more
with 45 watts of output on VHF and
35 watts on UHF TM-721A—Truly the
finest full- featured FM Dual Band
mobile transceiver!

» Exiended receiver range (138.000-
173.995 MHz) on 2 meters; 70 ¢m cover-
age 1s 438.000-449.995 MHz. (Specifi-
cafions guarantesd on Amateur bands

only, Two meter transmit range is 144-148

MHz. Modifiable for MARSICAP. Permits
required.)

@ 30 muiti-funcltion memory channets.
14 memory channels and one call
channel for each band store frequency,
repeater offset, CTCSS, and reverse.
Channels "A" and “b” establish upper
and lower limits for programmable band
scan, Channels "C"and “d” store transmit
and receive frequencies independently
for "odd splits!

Gptional Accessories:

& RC-10 Multi-function handset/remote
controller » PS-430 Power supply * TSU-6
CTCSS decode unit * SW-100B Compact
SWR/poweriolt meter » SW-200B Dellixe
SWR/power meter » SWT-12m antenna
tunet « SWT-2 70 cm anienna tuner » SP-40

TaNE AEV MUTE
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ACTUAL SIZE FRONT PANEL

= Saparaie frequency display for
“main” and “sub-hband?

» 4% Waltts on 2 meters, 35 waits on
¥ em. Approx. & watls low power,

# Gall channei function. A special
memory channel for each band stores
frequency, offset, and sub-tone of your
favorite channel, Simply press the CALL
kay, and your favorite channel is selected!

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

« Dual waich function allows VYHF and
HHF receive simultaneousiy.

& ZTCES encode/decode selectable
from front panel or UP/DWN keys on
microphone. (Encode built-in, optional
TSU-6 needed for decode.)

# Batance controf and
saparate squeich
controls for each

Band.

TM-7214 show with aptinnal RC-10

Compact mobile speaker ¢ SP-50B Deluxe
mobile speaker » PG-2N DC cable » PG-3B
DC ine noise tilter » MC-60A, MC-80,
MC-85 Base station mics.® MA-4000 Dual
band mobile antenna (mount not supplied)
= MB-11 Mobile biracket @ MC-43S UP/IDWN
hand mic.» MC-48B 16-key DTMF hand mic.

& Dual antenna ports.

&« Full dupiex ocoeration.

= Programimable memory and band
scanning, with memory channef
lock-out snd priority watch function.

& Each function key has a unique tone
for positive ieedback.

= lluminated front panel conirols
and kevs,

& Dimmer control.

# 16 key DTMF mic. included.

+ Handset remotie conirof option
(RGN,

# Freguancy {dial} lock.

« Supplied accessories: 16-key DTMF
hand mic., mounting bracket, DC cable.

Complate sedvice mdnugls are svananle for aii Keqwoad
HANSCRIver s annd mosh acressones Specicahons, isatlires,
ndl prires Aie suiyend Inchange withaut patice or obligaticn

KENWOOD

KENWOOD U.S.A. CORPORATION
22 E. Lominguez 5t, Long Beach, GA 90810
RO Box 72745, Long Beach, CA 80801-5745
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1ICOM has your winning line-up for fixed, portable,
and mobile vperations on today’s hottest amateur bands.
Slide into the winner’s circle with [COM’s deluxe “75”
series transceivers, with a team committed to excellence
from VHF to UHF communications. Each compact all-
mode unit delivers maximum performance, reliability,
and ease of operation. It's a championship line-up!

All “75” series transceivers are an FMer's dream
rig with 99 tunable memories, four scan modes, odd
offsets, packet compatibility, scanning mic and DDS
system for data input. SSB/OSCAR delights
inciude duai VFQOs, PBT, crystal-resonant
IF notch, noise blanker, and semi/full
CW break-in. The glamorous “75”
units provide ultimate

ICOM HAS ALL YOUR

BASES COVERED

220MHz. The 25-watt output IC-375A receives 216.0
236.0MHz, transmits 220.0-225.0MHz, and includes AC
supply. A genuine masterpiece!

440Nz, Eg‘oy top-notch 430.0-450.0MHz operation wi
the 25-watt IC-475A featuring AC supply, or go high
power using the 75-watt, AC/DC-powered 1C-475
‘super rig.

& METERS/10 METERS. join the fun of sunspot
cycle 22 openings with the superb 10-watt [C-575.
It receives 26-56MHz, transmits 28-29.7MHz, an
50-54MHz, and includes AC supply. The
IC-575A, a true superstar!

mobiling flexibility. i 75 n

EMeternDN-leter Transceiver ICOM HAS ALL YOUR
SUPER SCANNING - BASES COVERED! M.
Monitor all of today’sK the unbeatable line-up
action with four scan- " of I[COM equipment at
ning modes: spectrum, your local ICOM

programmable, mode,
and memory. Scans 99
memories in five seconds! IC-4754/H

440MHz Transceivers®

2 METERS. |COM'’s 25-watt
IC-275A VHF leader receives
138.0-174.0MHz including the Bubhc
service, marine, and weather bands,
and transmits 140.1-150.0MHz. In-
cludes AC supply. The IC-275H is 12-
volt DC-powered, produces 100 watts output,
and will operate with external AC supply.
Two of ICOM’s heavy hitters!

2 DO5k

X dealer.
1C-375A O
220MHz Transcelver I C O M

ICOM America, [nc.

2380-116th Ave. N.E., Bellevue, WA 98004
Customer Service Hotline {206) 454-7619

&150 Premier Drive, Suite 126, Irving, TX 75063

1 777 Phoenix Parkway, Suite 201, Atlanta, GA, 303
ICOM CANADA, A Divislon of ICOM America, Inc.,
3071 - #5 Road, Unit 9, Richmond, B.C. VX 2T4
Al stated specifications are approximate and subject to ¢han
withaut notice or obligatian, All ICOM radios significantt
ext:end FCC regulations limiting spurtous emissions. BA1187

1C-2750H
2 Meter Transceivers
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OUR COVER

One of the Amateur Radio support bases for the
joint Russian-Canadian SKITREK expedition
ready for operation. The SKITREK team will
begin their journey on or about March 1.

For more information, see the SKITREK items
in Up Front in QST {p 12) and Canadian
NewsFronts (p 67). (photo courtasy VE3CDX)
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX

1900 25 EE? i _I0A4

ﬂiu‘i’!‘ I?EEI af’24ﬂiidfd .

A new software enhancement
makes the AEA PK-232 the only
amateur data controller to offer
six transmit/receive modes in a
single unit.

* Morse Code
* Baudot (RTTY)
* ASCII

* AMTOR

¥* Packet

* Weather FAX

8 95
3 1 9 AMATEUR NET

$379.95 AEA RETAIL

Your home computer (or even a simple terminai)
can be used for radio data communication in six
different modes. Any RS-232 compatible com-
puter or terminal can be connected directly to the
PK-232, which interfaces with your transceiver.
The only program needed is a simple terminal pro-
gram, like those used with telephone modems,
allowing the computer {0 be used as a data ter-
minal. All signal processing, protocol, and
decoding software is in ROM in the PK-232,

The PK-232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and § pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK-232 is a breeze, with
twenty-one front panei indicators for constant

status and mode indication. The 240 page manual
includes a “quick start” section for easy connec-
tion and complete documentation inciuding
schematics. Two identical back panel radio ports
mean either your VHF ot HF radio can be selacted
with a front panel switch. Gther back panel con-
nections include external modem disconnect,
FSK and Scope Quipuis, CW keying jacks, and
RS-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for one low price, the PK-232.

you e Breakthrough

2006-196th St. SW
Lynnwood, WA 98036
(206) 775-7373

q NeT=



NEW BOOMER

- DISTANGE
RECORDS

220 MHz on June 14,

1987 Bill Duval, KSUGM of

Irving, Texas made the first ever

220 MHz sporadic E contact with John

Moore WSHUQY4 of Orange Park, Fiorida.
Both operatars were using 2208 Boomers.

144 MHz on Juns 14, 1987 Jim Frye, NW70 using the
4218XL Boomer contacted Jim Poore, KDAWF using a 215WB

Boomer to set a new 144 MHz overland distance record of 1980
statute miles.

144 MHz on August 3, 1987 Gordon West WBENOA, using a 2 watt handheld into
a pair of 4218XL Boomers contacted KHBHME in Hawaii a distance record of more than
2400 statute miles.

Make Boomer quality and performance work for you. Whether you choose one of our two new
220 MHz antennas, the most popular 215 WB ar the world class 4218XL, you will have all of the

best Boomer featuras. Whatever your choice of operating mode or distance BOOMER DOES
IT BETTER.

[RESSNEE | SR

AVAILABLE THROUGH
DEALERS WORLDWIDE

CORPORATION

THE ANTENNA COMPANY

48 PERIMETER ROAD, MANCHESTER, NH 03108 USA
BU3-627-7877 » TELEX 4948472 « FAX B803-627-1764



...pacesetter in Amateur Radio

Affordable

151408

HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancemenis, and feature
packed. These words describe the
new TS-1408 HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!

¢ Covers all HF Amateur bands with
100 W output. General coveraga re-

oedver tunes from 50 kHz to 35 MHz.
(Hecewer speciiications guarantead from

200 kHz 130 MHz) Moditiable for HF
MARS cperation, Permit required

¢ All modes built-in. LS5, USE, CW FM
and AM.

¢ Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true 102
B receiver dynamic range.

i

raarker. Useful for staying within the
limits of your ham license. For con-
testers, program in the suggested
frequencies to prevent CGRM o non-
participants.

* Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankers, RIT, RF attenuator, selectable
AGC, and FM sgueich,

TS-6805

All-mode multi-bander

® Bm (50-64 MHz) 10 W output plus all HF
Amateur bands (100 W output),

* Extended 6m receivel frequency range 45 MHz
te 60 MHz, Specs. guaranteed from 50 to 54 MHz,

® Sarme funclions of the T5-1408 except ophional
S0X (VOX-4 required tor VOX operatian).

* Preamiphtier tor & and 10 meter banc.

6 O5%

DX-ing!

s M. CH/VFO CH sub-dial. 10 kHz step
tuning for guick QSY at VFO mode, and
UP/DOWN memory channel for easy
ogeration.

* Selectable full (QSK) or semi
break-in CW.

* 31 memory channels. Store fre-
quency, mode and CW widemharrow
selection. Split frequencias may be
stored In 10 channels tor repeater
operation,

* RF power output control.

* AMTOR/PACKET compatible!

© Built-in VOX circuit.

+ MC-435 UP/DOWN mic. included.

Optional Accessories:

* AT-130 cumpact antenna tuner ¢ AT-250 auto-
matic antenna tunet ® H8-5/HS-6/HS-7 head-
phones + IF-232C/1IF-10C computer interface

* MA-5/VP-1 Hi- mahile antenna (5 bands)

* MB-430 mahile bracket» MC-438 oxtra
LIR/DOWN hand mic.® MC-55 (8-pini goase nack
mobile mic.® MC-60A/MC-B0/MC-85 desk mics.
® PG-28 extra DC cable ® PS-430 powar supply

* SP-40/8P-50B mobiie speckers * SP-430
external speakers SW-100A/8W-200A/5W-2000
SWHR/power metars ® TL-@22A 2 kW PEP linear
amplifier tnot for CW QSKy* TU-8 CTCSS tone unit
* YG-455C-1 500 Hz daluxa CW flter, YK-455C-1
New 5010 Hz CW tilter.

Cownpiete seiyice [Hanuais are avalable 1o alt Kenwood
transceayets vl most accessorigs Specificalions, ieatures,
A0l grices diesuhjactincharcge wirhout notice orobbgatan.

KENWOOD

KENWOQOOD U.S.A. CORPORATION
2201 E. Dominguez 5t., Long Beach, CA Y0810
RO. Box 22745, Long Baach, CA 90801-5745



..pacesetter in Amateur Radio
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TH-BBAT

KENWOOD

TH-25AT /4541

New Pocket Portable

Transceivers

The all-new TH-25 Series of pocket trans-
ceivers is here! Wide-band frequency cov-
erage, LCD display, 5 watt option, plus...
s Frequency coverage: TH-25AT: 1414183
MHz (Rx); 144-148 MBz {Tx). (Modihable for
MARS/CAF. Permits 1equired.)
TH-45AT: 438-450 MHz
® Automatic Power Contral {APC) circuit for
relizble RF output and final protection.
& 14 memories; two for any “odd spiit”
(b kHz steps),
* putomatic offset selection (TH-28AT).
* 5 Watts from 12 VI3C or PB-8 hatlery pack.
* | arge mulli-function LCD display.
® Hntary dial selects memory, frequency,
and t diirection.
et monitoring. Tone Alert

an and memory scarn.
* Automatic "power off” circuit,
*Water resistant,
* CTCSS encoder rdecoder optional (TSU-A1,

* Supplied accessories: StubbyDuk, PB-6
battery pack for 2.5 watts uutput wall charger,
belt hook, wrist strap, water resistant dust caps.

Optional accessorie

* PB-5 1.2V, 200 mAh NiCd pack for 2.5 Wautput ® PB-6
72, 600 mAh NiCd pack ##B-7 72V 1190 mAh NiCd pack

€ PB-5 12V 600 mAh NiCd for 5W putput * PB-9 72V 600
mAk NiZd with huilt-in charger @ BC-10 Compact charger

* BG-11 Rapid charger * BT-6 AAA battery case *DC-1/PG-2V
DG adapter  HMC-2 Headse? with VOX and PTT # SC-14, 15,
16 Soff cases * SMG-30/31 Speaker mics ® TSU-B CTCSS
decode unit *WR-1Water resistant hag

KENWOOD

KENWOOD US.A CORPORATION
Z201E. Domingueaz 5t., Long Beach, CA 90810
PO Box 22745, Long Beach, CA caoam 514‘3
P S r ey e AL
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Directors

Atlantic Division

HUGH A TURNBULL, W3ABC, 6303 Rhode Island
Ave, College Park, MD 20740 (301-927-1797)

Vice Director: James M. Mozley, W2BCH, 126
Windcrest Dr, Camillus, NY 13031 (315-488-0051)

Central Division

EDMOND A. METZGER, WIPRN, 1520 South
Fourth 8t, Springfield, IL 62703 (217-523-5861)
Vice Director: Howard §, Huntington, KSKM,
85 South Burr Oak Dr, Lake Zurich, IL 60047

Dakota Division

HOWARD MARK, WeOZC, 11702 River Hills Dr,
Burnsvitle, MN 55337 (612-990-8114)

Vice Director: Bruce L. Meyer, WOHZR, 9410 Blaisdell
Ave 8, Bloomington, MN 20 (612-881-2909)

Delta Division

JOEL M. HARRISON, SR, WB5IGF, At 1-Box 2198
Judsonia, AR 72081 (501-729-3301);

Vice Diractor: Joseph A, Butler, K508, 242 Waodland
Circle, Ocean Springs, MS 39564 (601-875-9934)

Great Lakes Division

LEONARD M. NATHANSON, * WBRC, 20833
Southfield Rd, Suite 240, Southfield, Mt 48075
Vice Diractor: Allan L. Bevarson, ABBP, 1275 Ethel
Ave, Lakewood, OH 44107 (216-521-1565)

Hudson Division

STEPHEN A. MENDELSOHN, WA2DHF, 318 New
Milford Ave, Dumont, NJ 07828 (201-384-0570/0890)
Vice Director; Paul Vydareny, WB2VUK,

258 N Washington 5t, N Tarrytown, NY 10691-2314
{914-831-7424)

Midwest Division
PAUL GRAUER,” WIFIR, Box 190, Wilson, KS
67490 (913-658-2155)

Vice Director: L. G. “Chuek’” Millar, WASKUH,
7000 North East 120, Kansas City, MO 64186

New England Bivision

TOM FRENAYE,* K1Kl, 23 Pinehurst Rd,

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

Vice Director: Rohert Wainstock, KN1K, PO Box 331,
Cambridge, MA 02238 (817-482.9225)

Northwestern Division

RUSH 8. DRAKE, W7RM, Rte 2, Box 372 AC
La Centar, WA 98629 (206-263-3048)

Vice iractor; William R. Shrader, W7QMU
2042 Jasmine Ave, Medford, OR 97501
(503-773-8624)

Pacific Division

BODNEY J, 8TAFFORD,” KBGZV, 5155 SBhadow
Estates, 8an Jose, CA 95135 (408-274-0492)
Vice Diractor: James Khochanhauer, KEITL,

133 Sylvan Ave, San Mateo, CA 94403
{415-345-9511)

Roanoke Division

GAY E. MILIUS, JR, wWalG,

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

Vice Director: John C. Kanode, N4AMM,

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

Rocky Mountain Division

MARSHALL QUIAT, AGRX, 1660 Wynkoop, Suite 850
Denvar, CO 80202 {303-333-0819)

Vice Director: Hugh Winter, W5HD, Box 14904
Albuguergue, NM 87191 (505-283.5735)

Southeastern Division

FRANK M. BUTLER JR, W4RH,

323 Elliott Rd, 8E, Fort Walton Beach, FL 32548
(904-244-5425)

Vice Director: Mrs. Evelyn Gauzens, WAWYR,
2780 NW 3rd 5t, Miami, FL 33125 (305-542-4139)

Southwestern Division

FRIED HEYN, WABWZO, 962 Cheyenne 5t,
Costa Mesa, CA 92626 (714-543-8516)

Vice Director; Wayne Overbeck, N6NB,

14021 Howland, Tustin, CA 92680 (714-731-8178)

West Gulf Division

JIM HAYNIE, WBSJBP, 3226 Nawcastle Dr
Dallas, TX 75220 (214-352-6180) hoine;
11837 Judd Ct, #114, Dalias, TX 75243
(214-437-1363) business

Vice Director; Thomas W, Comstock, N5TC,
1700 Dominik, College Station, TX 77840
{405-623-1181)

*Executive Committee Member

Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at left) determines the policies of ARRL.
The 15 divisions of the League are further arranged into 67 administrative “sections,” aach

headed by an slected Section Manager. Your 5

welcomes reports of ciub and individual

activity. ABRL Field Organization appointments are available covering a wide range of Amateur
Radio volunteer interests. Whatever your license class, your Shi has an appointment available.
Check with your SM (below) for further information.
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THE AMERICAN RADIO
RELAY LEAGUE, INC

The American Radic Retay League, Inc, is a
nencornmergial asscciation of radio amateurs,
organized for the promoticn of intersst in Ama-

taur Radio communication and experimentation, for the
establishment of netwarks to pravide communications in
the avent of disasters or other emergencies, for the
advancement of the radio art and of the public welfare,
for the representation of the radio amateur in legislative
malters, and for the maintenance ot fraternaliem and a
high standard of conduct.

ARAL Is amn iacogmrated association without capital
stock chartered under the laws of the State of
Connecticut, and 18 an axarmpt organization under Section
501{c}(3) of the Internal Ravenue Code of 1954. lis aflairs
are governed by a Board of Directors, whose voting
members are elected every two years by the generat
msmbershlf. The officars are elected or appointed by the
Directors. 'The League is nancommercial, and no one who
¢ould gain financially from the shaping of its affairs is
aligible for membership on its Board.

“04, by, and for the radio amateur.” ARRAL numbers
within its ranks the vast majority of active amateurs in the
nation and has a proud history of achiavement as the
standarg-bearar in amateur atfairs,

A bana fide interest in Amateur Radio is the only
assential qualification of membership; an Amateur Radio
license s not a praraquisite, atthough full voting
mambarship is granted only to licensed amateurs in the
US and Canada.

Mambership inquiries and general correspondence
should be addressad to the administrative headquarters at
225 Main Street, Newington, CT 0611% JSA
Telaphone: 203-666-1541 Telex: 850215-5052 MCI.

MCI MAIL eglectronic mail systemy} 1D: 2155052
FAX: 203-665-7531 (24-hour direct line)

Canadlan mambership inquirias and corraspondence
should be directed to CRHAL Headqguarters, Box 7009,
Station E, London, ON N5Y 449, el 518-660-1200.
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Hiram Parcy Maxim, W1AW (1869-1936)

Officers

President: LARRY E. PRICE,* W4RA
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Treasurer: JAMES E. McGOBB JR, K1LLU
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“It Seems to Us ...”

TV Answer: What was the Question?

Spectrum allocations issues usually are of the
kind that can lead reasonable people to differ.
Like land, the radio spectrum is a finite
resource. The main difference is that, unlike a

plot of land, a band of frequencies can be

returned to a pristine state simply by turning off
one or more transmitters. So the radio spectrum,
while finite, is said to be infinitely renewable.
But the extent of its renewability is limited by
economic considerations, and these naturally give
rise to conflicting priorities.

The amateur bands are a lot like our public
lands., They are available for noncommercial use
by any citizen willing to pay the modest *‘admis-
sion fee’” of passing a license exam. The exam
helps ensure that entrants to this “land” will use
it safely and in the public interest, and will
respect the rights of others.

Qur bands are like public lands in another
way, too. Because so much of the public benefit
derived from their existence is intangible, there
will always be those who see in them an oppor-
tunity for commercial exploitation. We tend to
view proposals for the reallocation of amateur
bands for commercial purposes as the moral
equivalent of open-pit mines in national forests
or parking garages in Central Park, but usually
we can acknowiedge that other reasonable people
may see things differently.

Usually. Onee in a while an idea comes along
that is so preposterous, and the actions of its
proponents so outrageous, that no amount of
human charity can put a reasonable face on it—
or on the actions of those who would even take
it seriously. That's the situation with regard to
a proposal filed with FCC in December on behalf
of “TV Answer, Inc.,”’ a self-serving petition
seeking allocation of 500 kHz somewhere in the
216-222 MHz band “for the primary use of a new
television viewer-response service’” developed by
the firm. Developed? Well, maybe not.

First, some history. Back in November 1986,
the FCC granted an individual named Oscar
Morales-Garza an experimental license “‘to
conduct tests and demonstrations of the TV
Answer System at 218.250 MHz." The ““system”
involves having 50-watt transmitters sitting on
tops of TV sets all across the country, bleeping
high-speed data bursts back to a central receiver
to tell someone what viewers think or want.

Six months later, at the request of the licen-
see, the license was modified to permit opera-
tion in the 216.25-219.75 MHz range. Six months
after that, there being no evidence at hand that
any over-the-air experimentation had actually

-taken place, FCC found itself in receipt of an

application for a further modification, this time
to add 220-222 MHz to the list of authorized
frequencies; to double the power of the
experimental transmitters; to authorize a 500%
increase in the number of transmitters; and to
assign the license from Morales-Garza to a
corporation, TV Answer, of which he is an
officer and director. One of the arguments used
for the additional frequencies was, ““The more
varied the range of potential test frequencies, the
greater the likelihood that, at the conclusion of
the demonstration period, an optimal frequency
for the T'V Answer system can be identified.”
Hold that thought; we'll come back to it. (By
the way, we don’t wish to make light of the dif-
ficulties faced by the licensee; the geographical
coordinates listed in his application place the

center of his operation a couple of hundred miles -
out into the Atlantic, where, last time we
checked, there weren’t too many TV houscholds.
So the delays are, perhaps, understandable.)

What the FCC wants to grant in the way of
experimental licenses outside the ham bands is
no business of ours, so it wasn’t until the most
recent application for modification that we took
any notice, Then we filed a “*petition to deny,”
setting forth the Leagus’s opposition in the stron-
gest possible terms.

But wait; things are just beginning to get
interesting. On December 2, along comes the
aforementioned petition to FCC on hehalf of TV
Answer, seeking reallocation of a 500-kHz chunk
of 216-222 MHz spectrum! And it doesn’t seem
to matter which of three candidate 500-kHz
chunks in that range is chosen: “These frequen-
cies are technically indistinguishable in terms of
how the System operates.” If you find that in-
consistent with the statement in the experimental
application, you're not the only one; and this
doesn’t even scratch the surface of the flaws in
the iwo documents.

FCC wasted no time in putting the petition on
public notice, assigning it RM-6196 and setting
acomment deadline of January 27. And the TV
Answer folks cranked up their PR machinery,
sending out printed and videotape propaganda
to a dizzying list of broadeasters, cable aperators,
and educators who might innocently see some
virtue in the system.

Did they stimulate comment? Yes, they did.
And little wonder; they supplied form-letter com-
ments and a postpaid envelope to send them to
the FCC, Postpaid? Yes—a business reply enve-
lope addressed ta the FCC and stating, *“Pastage
will be paid by addressee’’! And sure enough,
the Postal Service sent the FCC a bill for the
postage! At this point one would think the only
“‘answer’’ needed, TV or otherwise, is to the
question of who goes to jail, and for how long.

But there’s more, Being a careful sort, our
Counsel, Chris Imlay, made absolutely certain
that no extension of time for comments had been
granted by FCC hefore filing ours at
the last possible moment on the due date,
January 27, It’s essential to not show one’s hand
too early in filing such comments, 5o opponents
will not have two opportunities for rebuttal—
onee in their own comments, and again in reply.
But on January 28, the day after the deadline,
ECC released an order extending the deadline to
February 29! We won’t repeat the explanation
for this'intriguing chronology given to us by an
FCC staffer; it would only make you upset, and
if pressed for confirmation he’d probably have
to deay ever saying it.

What can you do? If this reaches you in time,
you can file your own comments with FCC
(original and five copies, please) telling them
what you think of RM-6196 and their handling
of it. To keep things in perspective, remember
that this is just a petition to FCC, not a
Commission-drafted proposed rule making,

You can also bank on this. As far as the
League is concerned, 220 MHz is off limits to
poachers. The TV Answer proposal deserves im-
mediate dismissal, If instead it aciually shows
signs of going anywhere and our 220 band is in-
volved, the Washington Redskins won’t be the
only ones brandishing scalps.—David Sumpner,
KIZZ
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Introducing the only mobiles that
double as answering machines.

Now vou can stay in touch—even
when you're away from your radio.
With Yaesu’s 2-meter FT-212RH
and 70-cm FT-7T12RH, an optional,
internal digital voice recorder
Serves as a convenient answering
machine for you and your friends.
And that’s just the beginning!
High performance mobiles.
The FT-212RH features wideband
receive coverage of 138-174 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 buttons
are arranged in a chromatic musi-
c:al scale—ideal for visually-impared
operators. You get 45 watts output
on Z meters, 35 watts on 70 e

o GALL Wy T

1
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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 enjov surprisingly
sitnple controls, yet highly sophisti-
cated microprocessor-based flex-
ibility. Including 18 memories that
store frequency, offset, PL tone,

and PL mode { CTCSS unit optional).

Band or memory scanning. Offset,
tuning from any mermory channel.
Memory channel lockout for scan-
ning. High-low power switch.

All in an amazingly small
package, shown actual size below.

Digital voice recorder option.
Only Yaesu brings you the advanced
technology found in our digital
voice recorder option.

i ]
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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 canl play back your messages
either in-person, or remotely by
using another radio with a DTMF
mjcrophone. And you've aiways
got security because vou ¢an com-
mand your radio to respond only
to in-person playback requests.

Visit your Yaesu dealer today.
And test drive Yaesu's FT-212RH
and FT712RH mobiles. The only
radios with the power to keep you
in touch. Always.

YAESU

SEEE Low POWER

" ¥aesia USA 17210 Edwards Road, Cerritos. CA 90701 (218) 404-2700; Repalr Service (213) 404-4884, Parts: (213) 404-4847

Pricgs and spacifieations subject to change without notice PL is'y registered trademark of Motbrola, tne.”




UP FRONT in

New Equipment Donated to ARRL: Shiro Nomura,
IA1CB, Kenwood USA Corporation Chief Engineer
(Communications Engineering and Service} presents
ARRL Executive Vice President David Sumner, K1ZZ,
with a T$-940 transceiver, SP-940 external speaker with
audio filters and a TL-922 amplifier. The station is now
in use at one of the guest operator positions at
WIAW, Thank you, Kenwood.

It’s Official: After more than 60 years of informal but
close cooperation, the National Weather Service and
the ARRL have made it official. On January 19, a
Memorandum of Understanding was signed by Dr
Richard E. Hallgren (right), Assistant Administrator of
the National Oceanic and Atmospheric Administration
and Director, National Weather Service, and Perry
Williams, W1UED, Secretary of the ARRL and
Washington Area Coordinator, The brief ceremony
took place at the NWS headquarters in Silver Spring,
Maryland.

Does Guiness Know About This?: Thought to be the
largest amateur dish in Europe, this 53-foot 432-MHz
antenna was built by the Lohja Amateur Radio Club
(Finland). The dish, located 40 miles west of Helsinki,
took almost two years to build and was destroyed
once by a snowstorm, but was rebuilt in time for the
1987 ARRL International EME Competition. Because of
receiver problems and lack of a high-power license,
which limited the station to 50 watts, the only US
stations worked were KP4l, K1FO and NC1I, Matfi
Rouhiainen, OH2PO, says to expect better results after
correction of the receiver problems and an increase to
1000 watts! (photo courtesy (OH2PO)

RF Runs Amok?: No, the elaborate Christmas lighting
at the QTH of Rodger Stuart, KS6P, of Escondido,
Catifornia is not due to errant RE. Actually, the lighting
is provided by 1500 feet of Christmas lights. That's a
home-brew 7-element 10-meter beam on an §0-foot
tower in the background, by the way. (photo courtesy
K56P)
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Tracking SKITREK

The SKITREK team, made
up of four Canadians and
seven 1o ten Russians, will
be leaving Cape
Arktichesky (on the
Severnaya Zemlya [slands
in the Soviet Union) on or
about March 1 and should
arrive at Cape Columbia
{un Ellesmere Island in
Canada} in early June. The
skiing expedition will
make geomagnetic, glacial
and meteoroiogical obser-
vations and conduct
experiments in physiology
and biochemistry to deter-
mine the limits of human
endurance and social
isolation. Expedition leader
Br Dmitri Shparo, UA3AJH,
says, “We are going to
join two continents with a
ski track. It is a walking
trip. . .to show that we are
very close neighbors.”

Although most amateurs

won't be able to hear the
expedition’s signals, the
location of the team will
be transmitted by the
digitalker on UoSAT
OSCAR 11. The team will
hear their position over
the satellite on 145,825
MHz; the signal should be
audible to amateurs
around the world as well.
Amateur Radio support
bases in Canada, Russia
and on an ice island will
be linked by packet radio.

As you have no doubt
noticed, this month’s
cover highlights the
expedition; Canadian
NewsFronts also presents
SKITREK information. A
special postcard com-
memorating reception of
the LIoSAT digitalker will
be available from the
Canadian Radio Relay
League,

One of the Amateur Radio support bases for SKITREK. (photo
courtesy VE3CDX)

Feeling Out of Phase?

receiver phase noise.

Then you'll want to learn more about phase noise and
how it affects vour communications. Check out Part 1
of KIBWX's article, “‘Phase Noise and its Effects on
Amateur Commurnications,” beginning on page 14 of
this issue, Part 2 will include details on a simple
system you ¢an use in your own shack to measure

Fact is Stranger Than Fiction

Have you had an unusual Amateur Radic experience
or coincidence? Send us your most interesting one(s)
(100 words or less, and photos if available), and we’ll
publish some of them soon in Up Front in QST.

W7PWH)

A Family Hobby: No one is left out of the Amateur
Radio fun in this family! Noal Hatch, W7PWH, of
Provo, Utah was first licensed 50 years ago, in 1938.
His wife received her license. 36 years ago, his oldest
son received his 26 years ago and the rest of the
family joined the amateur ranks during the last two
years. Seen here are (I-r} Roger, N7KCQ; Noal; his wife
Lillian, W7QPF; daughter-in-law Janeal, KA7ZSR;
Ronald, K7QEZ, and Robert, N7ITL. {photo courtesy

It’s an Extral: Fred Fichman, WABYVA, of Calabasas,
California is a proud papa. His 12-vear-old son Jeremy,
AABU (right), recently upgraded to Extra; Fred wonders
if Jeremy might be the youngest Extra. Certainly he
must be one of the youngest. Fred’s other son, Kevin,
N6QXH, upgraded to Technician at the same time.
Fred also managed to convince his aunt and uncle,
Ferdinand (KB6RS$S) and Joyce (KB6RST) Fichman, of
Santa Monica, to become hams. Fred has only one
problem: “Now if someone will just tell me how | can
get my wife to say even one word over a microphone,
t would certainly appreciate the advice.” (photo
courtesy WA6YVA)




League Lines

FCC Part 15 proposals threaten Amateur Service, ARRL finds. ARRL will file comments in Docket 87-389,
requesting that the FCC restrict all intentionally radiating devices from the amateur bands; maintain existing
timits on unintentionally radiating devices; and require that information on resolving RFI problems be included
with Part 15 devices when they are sold.

The ARRL has also filed comments to head off a petition which threatens the 220-MHz band. This and other
news in this month’s Happenings column.

The ARRI. Board of Directors met January 22-23 and elected George Wilson, W40Y]I, as Second Vice President,
and Clyde Hurlbert, W5CH, as Third Vice President. All other incumbent officers were reelected. The Board
voted to add new endorsable single-band DXCC awards for 80, 40 and 10 meters, and approved a fund-raising
program to renovate W1AW (details on both of these important programs next month). The West Indies Section
was divided into two separate sections—Puerto Rico and the Virgin Islands, including Guantanamo Bay. The
complete story and minuies of the meeting begin on page 47.

The deadline for receipt of nominations for the 1987 ARRL Herb 8. Brier Instructor of the Year Award (for
volunteer instructors) and for the 1987 ARRL Professional Teacher of the Year Award {for teachers who are
compensated) is April 1, 1988, Submit the name(s) of your nominee(s) and a brief explanation to your Section
Manager as soon as possible.

Open House: The ARRL HQ building and WIAW, the Hiram Percy Maxim Memorial Station, will be open
Sunday, June 5, from 10 AM to 4 PM. If your club or group would like to schedule a visit on this date, please
notify HQ. Be sure to bring a copy of your ticket if you’d like to operate WIAW,

WI1AW operated under the call sign W206AW during the Bicentennial week (January 8-15) of Connecticut’s
ratification of the US Constitution. The Constitution Bicentennial on the air activity continues with more special
L2007 prefixes from preregistered clubs in the following states:

February 27-March 4—Ohio

March 5-11—Florida

March 12-18—Vermont and Maine

March 26-April 1—Washington DC

April 23-29—Maryland

Murphy infiltrated last month’s League Lines column. In one story we mentioned that this vear’s ARRL National
Convention was in Seattle. Of course, the National Convention is in Portland, Oregon, September 9-11, 1988.
Secondly, the correct address of the 8th call area QSL bureau is: 8¢k Area QSL Bureau, PO Box 182163,
Columbus, OH 43218-2165.

Each year, the ARRL Foundation sponsors & number of scholarships and the Victor C. Clark Youth Incentive
Program. The deadline for all ARRL Foundation Scholarship applications, for the 1988-89 academic vear, except
for the $5000 ARRL Scholarship to Honor Senator Barry Goldwater, is May I, 1988. The deadline for the
Goldwater Scholarship is June 1, 1988. The Clark Program provides mini-grants yvear-round to groups that
demonstrate a serious intent to provide support for the development of Amateur Radio among high-school-age
vouth. For further information about these scholarships, which range from $3500 to $5000, and other Foundation
Programs, contact the ARRL Foundation, c/o ARRL HQ.

You asked for it and vou got it! The FCC monthly list of issued amateur call signs will now appear regularly in
the Happenings column.

An opening exists in the Technical Department at HQ for an Assistant Technical Editor. We are looking for a
ficensed (and experienced) amateur with a Bachelor’s degree in science or engineering, or equivalent experience.
The successful candidate for this job. must be able to write effectively, have a solid grasp of electronic
fundamentals and be able to do library research. The ideal candidate would have experience in preparing material
for publication, in operating personal computers, and in speaking before groups of people. Starting salary is
$25,012; excellent benefits. Contact Chuck Hutchinson, K8CH, at HQ.

There's an assistant manager position open with the Volunteer-Examiner Coordinator Department ar HQ. No
need to already be an aceredited Volunteer Examiner (although #t would help), but an Exira Class ticket is
mandatory as are solid 20+ WPM code skills. Annual salary range is $21,008-25,210, Contact VEC Manager Jim
Clary, WB9IHH, at HQ for more information.

The position of Assistant Contest Manager is open. This position requires applicants to be interested and
knowledgeable in the ARRL contest program. An amateur license, personal-computer familiarity and some
writing skills preferred. Contact Contest Manager Billy Lunt, KRIR, at HQ.

Want to combine your writing and Amateur Radio skills in an exciting job offering a broad range of hands-on
editorial responsibilities? The Production/Editorial Department is looking for a ham with an English or
Journalism background (education or paid work experience) to fill the position of Editorial Assistant. Starting
salary range $15,418-16,960. Send your resume and cover letter to the Editorial Supervisor at HQ.
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r’s a Saturday evening and you’re
listening on 80 meters, tuning for a
response to your just-completed CQ.
You hear a weak station calling, and just

as you are about to copy the last part of

the call sign, the signal is masked by a loud,
raspy CQ. The station answering you is
totally masked by this hissy signal. This
noise is clobbering the whole band! You
recognize the call sign of the interfering
station—it’s George, the new Novice just
a few blocks away. After you tune up the
band to confirm that he is really operating
in the Novice subband, you’re tempted to
give him a call and tell him what a lousy
radio he purchased, but good sense and
curiosity prompt you to try to figure out
the cause of the interference.

You doubt your receiver is the problem,
because it has excellent dynamic range, and
turning on its RF attenuator doesn’t
eliminate that awful rasping. Therefore, it
must be George's transmitter. Maybe his
transmitter has a parasitic oscillation, but
you’ve never heard a signal so thoroughly
wipe out an entire band.

Most likely, the cause of this problem is
oscillator phase noise. What causes it? In
this example, it could be George’s trans-
mitter, but it could also be your receiver.
Oscillator phase noise can dramatically
impair your ability to communicate with
other stations, whether it comes from the
receiver, the transmitter, or both.

What is Oscillator Phase Noise?

Oscillators have formed the basis of most
radio communications systems since spark-
gap transmittérs were retired. Qriginally,
these oscillators used piezoelectric crystals

44 mef= @000

Part 1: A mystery to many

or high-Q LC tuned circuits as resonant ¢le-
menis. More recently, phase-locked loops
(PLLs) have been used in radios with
synthesized local oscillators. There is no
theoretical reason that prevents a phase-
locked oscillator from having better phase-
noise characteristics than a free-running

amateurs, phase noise

is nonetheless an important
performance parameter of our
gear. This month, we look into
its causes and effects.

By John Grebenkemper, KISWX
Tandem Computers, Inc

10501 North Tantau Ave
Cupertino, CA 95014

oscillator using an LC tuned circuit.

An ideal oscillator would generate a sine
wave at a given frequency with no devia-
tion in amplitude or phase over time. If we
looked at this signal with an ideal spectrum
analyzer, we would see all of the energy
concentrated at the fundamental frequency

CONSTANT

Al /\”'”/\ [\

AMPLITUDE NOISE

VARIES

VARVERVE

Fig 1—Oscillator amplitude noise effects as viewed on an oscilloscope. The broken line
shows the output of an ideal oscillator; the solid line shows the output wavstorm of an
oscillator with a large amount of amplitude noise.

YARIES

PHASE NOISE

7\ NAWIELY.0\ T

VARV

Fig 2—-Oscillator phase-noise eftects as viewed on an oscilloscope. The broken line shows
the output of an ideal oscillator; the solid line shows the output waveform of an oscillator

with & large amount of phase nolse.



and none at any other frequency. If ideal
oscillators existed, probltems with phase
noise wouldn’t exist.

Oscillator signals vary in both amplitude
and phas¢ as a function of time. These
variations are referred to as amplitude noise
and phase noise, Amplitude noise is an
undesired variation in the amplitude of an
oscillator signal. If we use an oscilloscope
to look at oscillator output, we can see that
the amplitude peaks of the sine wave vary
with time (Fig 1).

Phase noise is an undesired variation in
the phase of the signal. In this case, an
oscilloscope shows that the time between
zero crossings of the signal varies over time
when compared to the zero crossings of an
ideal sine wave. An exaggerated example
of phase noise is shown in Fig 2.

Several factors combine to make
amplitude noise much less important than
phase noise, The first is that most oscilla-
tors tend to produce less amplitude noise
than phase noise. This occurs because the
active devices in most oscillators are
operated in a gain-saturated condition.
Gain saturation oceurs when increasing the
input to a device or stage results in no
further increase in output. If a device or
stage is sufficiently gain saturated, small
changes in the amplitude of the input signal
(amplitude noise, in other words) produce
no change in the output level,

Amplitude noise is secondary in im-
portance to phase noise for another reason.
Most modern ham rigs use mixers in their
signal-generation schernes. Because mixers
are usually operated with their local-
oscillator input ports gain saturated, any
amplitude noise on the input signal
generally does not appear on the mixer
output.

Specifving Phase Noise Levels

There are many ways to display oscillator
phase noise, The most common pre-
sentation is called single-sideband (SSB)
phase noise. This is simply a display of the
phase-noise characteristics on one side of
the carrier. The SSB phase-noise presenta-
tion has probably achieved its widespread
use because SSB phase noise is easy to
measure and interpret for the average per-
son who is familiar with RF measurement
techniques. The display of SSB phase noise
1s exactly what you would see if the oscil-
lator was observed using an ideal spectrum
analyzer with a 1-Hz sampling bandwidth,

The vertical axis is the SSB phase noise
measured in units of *‘dB¢/Hz.” The
“dBc’’ means that we are measuring the
power in the phase noise relative to the
power in the carrier. The *“Hz”’ implies that
we are making this measurement in a i-Hz
bandwidth. (Phase noise is usually not
actually measured in & 1-Hz bandwidth, for
reasons of instrumentation limitations. See
the sidebar eptitled ‘A Sample Phase-
Noise Scenario.'”)

The horizontal axis represenis the

A Sample Phase-Noise Scenario

Phase-noise leveis are specified in
decibels relative to the carrier level, at
& particular offset frequency in g 1-Hz
bandwidth, or dBc/Hz. But this doesn’t
tell us how much interference is caused
by a particular phase-noise level at a
given offset frequency, because we
don't use 1-Hz receiving bandwidths. i
you know your receiver’s IF bandwidth,
the received carrier power of the phase-
noisy signal, the phase-noise level and
the frequency offset, you can gasily cal-
cutate the received power of the phase
noise. Then you can calculate how
strong a desired signal must be lo be
copiable through the phase-noise inter-
ference.

Let's assume that somehow we
kniow the phase nolse dn a fransmitied
signal is —110 dBc/Hz at 4 kHz
(where our receiver is tuned) from the
carrier. Let's also assume that our
receiving bandwidth is 500. This
means that there is 500 times as much

receiver as there would be &t a
receiving bandwidth of 1 Hz. A power
ratio of 500, expressed in dB, is 27.
Because our receiver bandwidth is
wider than 1 Hz, the phase-noise hiss
we hear is not 110 dB below the
carrier: it's 27 dB graater in our
500-Hz bandwidth. That’'s ~ 83 dBo/
500 Hz.

“bandwidth is 83 dB below 5000

phase-noise power getting through our -

If the carrier of the phase-noisy
signal produces 5000 microvolts at
the receiver antenna terminals, the
phase noise in our 500-Hz receiving

mitrovolts.t This is equivalent to 0.35
microvoit at the recelver's antenna
terminals.

This is more than enough signal
strength to degrade the sensitivity of
a good HF receiver. [n fact, a desired
signal of reasonable strength could
easily be masked by this much phase
noise, The sensiiivity of a typical
receiver is about - 137 dBm for a
500-Hz receiving bandwidth. Such a
recefver can detect a signal as weak
as 0.03 microvolt. In our sample
case, the phase noise hits 0.35
microvolt at the receiver input—21 dB
greater than the weakest signal our
raceiver can hear. The phase-noisy
incoming signal has degraded our
receiver's sensitivity by 21 dBl!
~-David Newkirk, AKTM, Assistant
Technical Editor, QST !

THow true to life is the strength of the
intarfering signat in this example? On a
raceiver S meter calibrated for 89 =
50 pV (a8 common standard), 5000 xV
is 40 dB over 59, assuming that the
metar calibration is accurate, Signals
of this strength are commonplace at
many locations.

difference between the measurement and
oscillator frequencies, and is usually
referred to as the offset frequency. Offset

Glossary of Terms

Ampliude noise—Undesired
variations in the ampiitude of an
oscillator or synthesizer signal.

Blocking—The region in which a
receiver fimits the output resulting

-from a deslred signal because of an

. undesired signal on a different
_fregquency.

Gain saturation—The point at which
an increase in input o & device or

-cireuit results in no increase In
output,

Matural frequency-The frequency in
a feedback circult (such as a PLL)
that produces optimum Ioop
responsa,

Offset—The difference in frequency
between the carrier and the center
of the sampling bandwidth in a
phase-noise measurement system. .

Phase Noise—Undesired variations in
the phase of an oscillator signal.

Underdamping—Lack of sufficient

~ negative feedback in a loop (such as
‘a PLL). The loop tends to oscillate
in this state.

frequency is measured in Hz, and it is
usually plotted on a logarithmic scale. An
offset of 1 kHz means that we are
measuring the phase noise 1 kHz from the
carrier; an offset of 10 kHz is 10 kHz from
the carrier, and so on. A 10-kHz offset
from a 10-MHz carrier means that we are
making measurements at 9.99 MHz or
10.01 MHz.

Two typical phase-noise measurements
are shown in Fig 3. At an offset frequency
of 0 Hz, the SSB phase noise is always
0 dBc/Hz, because we are measuring the
carrier power, which is the reference for
these measurements. At any other offset,
the SSB phase noise is always a negative dB
value.

Phase noise in a communigations system
can be divided into two different regions.
The in-band or close-in phase noise is the
component that is within the modulation
bandwidth of the signal. The out-of-band
or far-out phase noise is the component
that is beyond the modulation bandwidth
of the signal. The modulation bandwidth of
an amateur SSB signal is 3 kHz. Therefore,
we can define the close-in phase noise of
an SSB signal as the noise at offsets of less
than 3 kHz, and the far-out phase noise as
the phase noise at offsets greater than that.
The difference between close-in and far-out
phase noise is similarly defined for modes
with different modulation bandwidihs.
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Fig 3—Phase-noise characteristics of two synthestzed oscillators. The lower curve
represents the output of a well-designed synthesized oscillator. The upper curve
represents that of a poorly designed synthesized oscillator. Nete the broad peak at 1 kHz,
and the spikes visible near 60 and 120 Hz, and 11 and 22 kHz. (See text.)

The example used in Fig 3 shows the
phase noise for two different synthesized
oscillators. The phase-noise plot labeled
*sood”’ is the phase noise from an excel-
lent synthesized local oscillator. These
phase-noise characteristics are considered
“state of the art”’ for oscillators used in HF
teceivers. The phase noise from this oscil-
fator rapidly decreases with increasing off-
set frequency, reaching — 160 dBc/Hz at
an offset frequency of 100 kHz. The slight
flattening of the phase-noise plot near
1 kHz results from the natural frequency
of the PLL. (See the glossary.) (It is normal
for a synthesized oscillator to show flat-
tening or a few dB of peaking of the phase
noise at the natural frequency of the PLL.}
This oscillator would present only minor
phase-noise problems in amateur
applications.

The phase-noise plot labeled “*poor” is
typical of what one would expect from an
inferior synthesized oscillator. The charac-
teristics of such an oscillator include strong
spurious signals, an underdamped PLL,
and a high phase-noise floor. (See the
glossary,) Large spurious signals are shown
at harmonics of 60 Hz and 11 kHz. These
signals result from frequency modulation
of the oscillator in the PLL, and are gener-
ally caused by inadequate shielding or poor
loop design. The broad peak at 1 kHz
results from an underdamped PLL. Any
peaking greater than this is indicative of a
poorly designed phase-locked oscillator.

The phase noise of the poorer oscillator
in Fig 3 is only — 130 dBc/Hz at a 100-kHz
offset. This is generally caused by deficient
design of the phase-locked oscillator. Any
of the above forms of degradation in the
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phase noise of an oscillator compromise the
petformance of a transmitter {and/or
receiver).

Effects of Oscillator Phase Noise

in order to understand the effects of
phase noise, we have to keep some basic
principles in mind. The term communice-
tions systern used throughout this article
refers to the receiver, the transmitter to
which the receiver is tuned, and other near-
by transmitters. The term system is used to
convey that phase-noise effects can result
from both the receiver and transmitters,
not just the affected receiver.

Principle 1: Whenever a carrier is passed
through a mixer, the phase noise of the
oscillator driving that mixer is added to the
carrier. This means that the oscillator SSB
phase-ncise power at a given offset fre-
quency is added to the phase noise already
present on the carrier at the same offset fre-
quency. For instance, suppose we pass an
ideal carrier (one with no phase noise)
through two mixers, each driven by an
oscillator with an SSB phase noise of
— 130 dBc/Hz at a 10-kHz offset. After
passing the carrier through the first mixer,
the SSB phase noise on the carrier is
~ 130 dBc/Hz. After passing the carrier
through the second mixer, the phase noise
on the carrier is — 127 dBc/Hz, This is the
sum of the phase-noise power of the carrier
and local oscillators at the 10-kHz offset
frequency. (Summing two equal powers is
a doubling of either power, or a 3-dB
increase. — 127 dBc is twice as much power
as — 130 dBc.) This example illustrates that
the osciflator with the worst phase-noise
characteristics limits the performance of the

system. This principle hotds for both trans-
mitters and receivers.

Principle 2: Phase noise on a transmitted
signal causes effects identical to phase noise
generated in o receiver. (Of course,
transmitter-generated phase noise can
affect many users of the radio spectrum,
while receiver-generated phase noise only
affects the person using that receiver!)

Principle 3: Passing an oscillator signal
through a filter reduces the phase noise in
accordance with the filter bandwidth and
attenuation characteristics. For instance,
passing a carrier through a filter (centered
on the carrier frequency) with a bandwidth
of 20 kHz reduces the phase noise for off-
set frequencies greater than 10 kHz. Asa
result of this, transmitters and receivers
have an gpparent phase noise that is usually
less than the sum of their local oscillater
phase-noise levels. The apparent phase
noise is what limits the sysiem
performance.

Phase noise on a trans-
mitted signal causes
effects identical to
phase noise generated
in a receiver.

This etfect must be applied with a good
understanding of exactly what the filtering
does. For instance, in receivers, filtering
before a mixer determines the apparent
phase noise; in transmitters, filtering after
a mixer determines apparent phase noise.
The improvement in the apparent phase-
noise floor achievable with (filtering
depends on the power level of the signal
being filtered. A normal filter at room
temperature generates thermal-noise power
of about --170 dBm/Hz, A - 10-dBm
signal passed through this filter can achieve
a noise floor no lower than — 160 dBc/Hz.

Close-in versus Far-QOut Phase Noise

The close-in and far-out phase-noise
components act on 2 communications
systems in different ways. Close-in phase
noise limits the performance of the system
even when there is plenty of signat present.
With an AM or FM signal, the close-in
phase noise limits the maximum signal-to-
noise ratio (SNR) that can be achieved by
the system. With a frequency-shift-keved
or a phase-shift-keyed signal, the close-in
phase noise limits the maximum bit error
rate that the system can achieve. Both of
these effects can be quantified once the
communications system is defined. With an
SSB voice signal, the effects are much
harder to predict, but excessive phase noise
does degrade SSB signal intelligibility to
some extent.



Plus or minus perhaps 100 Hz to 100 kHz from the
transmitted carrier of a synthesized, broadbanded rig,
phase noise is usually the major hiss producer.® Farther
out from the carrier, however—half the band away,
perhaps—transmitted amplifier noise from the same broad-
banded rig may be busting up weak-signal QSQs for hams
across towr. What's going on? Isn't all transmitted broad-
band hiss caused by phase noise?

Phase-noisy oscillators usuafly manifest themselves as
broadband hiss when .

(1) Our receiver has a phase-noisy ascillator, and we
tune it to a frequency adjacent to a'very strong signal
emittad by a phase-quiet transmitter; or )

(2) Our racelver has a phass-quiet oscillator, and we
tune it to a frequency adjacent to a very strong signal
emitted by a phase-noisy transmitter; or

{3) Our receiver has a phase-noisy oscillator, and we
tne it to a frequency adjacent to a very strong signal
emitted by a phase-noisy transmitter,

We can infer from these points that if we install phase-
quiet oscillators in transmitter and receiver, wa ought to be
able to tune our receiver to a fraquancy closely adijacent to
a very strong signal from the transmitter without
encountering anything like phase-noise hiss. Yet, after an
exhaustive phase-hoise cleanup at transmitting and
receiving sites, we test our communication system only to
discover that the transmitter still emits broadband hiss! The
culprit is transmitted amplifier noise.

Just about every modern transmitter or transceiver con-
sists of a high-gain, inear amplifier strip that amplifies the
low-level output of osciltators, mixers and phase-locked
loops to hundreds of watts or a few kilowatts. Because
amplifiar circuitry is not perfectly quiet, the output of the
transmitter containg noise (hiss) in addition to the amplified
signal. Transmitted along with the desired signal, this hiss
can degrade the noise floor of nearby receivers—just as
transmitted phase noise can.

Where doas amplifier noise come from? Thermal noise,
for one thing. Electronic components operated at
temperatures greater than absolute zero generate random
slectrical noise. This noise Is broadband in nature. Greatly
amplified in an audio amplifier—or greatly amplified in a
radio transmitter, transmitted as broadband radio noise,
recelved and converted to audio—it sounds like hiss.
Random variatiens in electron flow within active amplifier
components (transistors and vacuun tubss) are another

Amplifier Noise: The Hiss that Confuses the Phase-Noise Issue

source of amplifier noise. Transmitted as broadband radio
noisg, received and converted to audio, it also sounds like
hiss.2

How strong will transmitted amplifier noise be on the
receiving end? As ig the case with phase noise, its severity
depends on path loss and antenna gain. The nearer the
noisy station, the stronger the noise will be—if your
réceiver doesn’t overload first.

How wide will transmitted amplifier noise be? That
depends on the characteristics of tuned circuits and other
filters in the transmitter's signal path, If the rig needs no
retuniriy for full power cutput across an entire amateur
band, the power bandwidth of its transmitied amplifier
noise may be correspondingly wide. By compatison, the
strangth of fransmitted phase noise generally varies greatly
within a relatively siall band around the carrler, generally
decreasing in amplitude with distance from the carrier.3

As.we become mors aware of the importance of phase-
quiet oscillator design, we need to keep transmitted
amplifier noise in mind as well. In the laboratory, ampliffer
noise can interfere with phase-noise measurements, just as
a preamplifier can modify the results of receiver
reasurements. In practice, one ham’s transmitied amplifier
noise can raise the noise floor for ham neighbors even if
all the rigs in the neighborhood have phase-quist
oscillators. Because of this, knocking phase noise back to
the Vacuum-tube Age won't be the end of the transmitted-
hiss battle. We need quieter broadband transmitter
amplifiers, too.—David Newikirk, AK7M, Assistant Technical
Editor, QST

Notes

1As encountered on the alr, the practical effects of phase-noisy
oscillators often appear to be fimited to this range. In tact—and
this is very important to keep in mind in the tesfing laboratory
and as equipment Is designed-—there Is ni theoretical limit 16
the bandwidth of phase noise. )

#Strictly speaking, only the second of these accurs as a result of
amplification. Combining thermal noise under the term amplifier
nolse is acceptable for the purposes of our discussion because
their on-the-air effects are identical.

*The output spectrum of a phase-noisy rig often contains abrupt
peaks and dips within this general amplitude decrease,
depending on the design and characteristics of its signal-
generation scheme. The amplitude of amplifier noise is usually
not as variable with frequency.

The effect of close-in phase noise on FM  comumnunications

system can achieve,

strong to cause problems in such situations.

signals is relatively easy to calculate, and
makes a good case study of the effects of
phase noise, because of the wide use of FM
by amateurs in the VHF and UHF bands.
Oscillator phase-noise limits derived from
the FM case should be adequate for most
other modulation modes, with the possible
exception of phase-shift keyed modulation.

Phase noise on an oscillator signal has
exactly the same effect as frequency
modulating the oscillator with noise. In
fact, given the 5SB phase noise of an
oscillator, it is possible to calculate the
equivalent frequency deviation. This
deviation is called the incidental frequency
modulation (IFM) of the oscillator.

The phase noise in an FM communica-
tions system causes a constant noise level
10 appear af the receiver output, regardless
of the strength of the received signal. This
noise imposes a maximum SNR that the

Equations for computing iFM and limiting
SNR, and an example of their use, are
given in the Appendix.

It takes an oscillator with a very high

Phase noise on an
oscillator signal has
exactly the same effect as
frequency modulating the
oscillator with noise.

level of close-in phase noise to degrade
amateur communications systems. Most
amateur communications are accomplished
with marginal signal to noise ratios, and the
close-in phase noise would have to be very

Therefore, for most amateur applications,
close-in phase noise is relatively
unimportant.

Far-out phase noise, however, can have
a . significant impact on amateur com-
munications. Its main effect is to degrade
the dynamic range of a communications
system. This degradation can result from
phase noise in either the receiver or the
transmitter. If the transmitter has excessive
phase noise, transmitted signals are partly
composed of broadband FM noise. The
phase-noise emissions of some current
amateur equipment are capable of signifi-
cantly increasing the noise level on an entire
amateur band! The effect of this is
generally experienced only by amateurs
living within a few miles of the offending
transmitter, becatise the power level of the
phase noise is quite low, A kilowatt trans-
mitter with a high level of phase noise
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Table 1

Typical Maximum Tolerable Phase-Noise Levels

EIRP
Loss from transmitter to receiver
(distance = 1 mile)

Signal power at recelving antenna
(0-dBi gain raceiving antennal
Noise power at receiving antenna

{background noise)
Equivalent $5B phase noise

14 MHz 144 MHz
+50 dBm +50 dBm
60 dB 20 dB
-10 ¢IBm ~ 30 dBm
~ 150 dBm/fHz -~ 172 dBmfHz
- 140 dB¢/Hz -142 dBe/Hz

This table shows maximum phase-noise lavels tolerable in a communications system before
dynamic range is significantly degraded. In both cases, EIRP is 100 W separation between
transmitting and receiving antennas is 1 mile; the receiving antenna is omnidirectional and has
0 dBi gain; and the receiver is sensitive enough to detect the naise.

At 14 MHz, path loss and receivad noise power allow the receiver to detect any phass noise
stronger than — 140 dBe/Hz. At 144 MHz, background noise is lower and path loss is higher,
resulting in a tolerable equivalent phase-noise level of — 142 dBofHz at this frequency. See

text for additional information,

produces only a few microwatts in a typical
amateur receiving bandwidth. As low as
this may seem, however, il can be quite a
problem for nearby receivers when you
consider that a typical HF receiver is
capable of detecting signals of less than
10-15 watts!

Far-out phase noise in a receiver oscilla-
tor is Jess destructive, because it affects only
the receiver in which it i generated. The
net effect, however, is the same: Any signal
that reaches a mixer in the receiver is modu-
tated by the phase noise in the local oscil-
lator driving that mixer. As such, the signal
appears to have at least as much phase
noise as the local oscillator. Thus, suffi-
cientty strong signals off the receiving fre-
quency can degrade receiver sensitivity by

raising the noise foor af the receiving fre-
quency. Receiver dynamic range is reduced
as the noise floor rises.

As an example, suppose that a trans-
mitter has a power output of 1 kW and an
$SB phase noise of - 100 dBc/Hz at a
given offset frequency. At that offset fre-
quency, the transmitter radiates noise at a
level of —40 dBm/Hz. In a 2-kHz band-
width, this is equivalent to a noise level of
-7 dBm, or 200 gW. This is sufficient
power to cause sighificant interference to
local receivers. The effect on a receiver is
the same as if the transmitter had low phase
noise and the receiver had an SSB phase
noise of ~ 100 dBc/Hz. Fortunately, the
oscillators in most amateur e¢guipment
don’t have this much 35B phase noise at
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Fig 4—Phase-noise interference at 14 MHz as a function of the distance between trans-
mitting and recsiving antennas. The curves are based on a transmitter EIRP of 100 W and
a receiving bandwidth of 2 kHz. The path loss from the transmit antsnna to the receive
antenna is assumed to follow the free-space attenuation cutve. 59 is equivalent to 50 gV,
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offset frequencies greater than a few
kilohertz.

The effect of phase noise on an amateur
communications system can be calculated
with reasonable accuracy if a few simple
assumptions are made. From the calculated
effects, we can calculate the oscillator
performance necessary to meet our reguire-
ments. The assumptions are:

1) The transinitter is located T mile from
the receiver.

23 The EIRP (effective isotropic radiated
power) of the transmitier is 100 W
{+ 50 dBm).

3) The loss from the transmit anienna to
the receive antenna is the same as in free
space. (This isn't strictly true for signals
propagated above ground, but it gives an
approximation of the expected signal
attenuation. The actual attenuation 15
almost impossible to calculate because of
the effects of the local terrain.)

4) The receive antenna gain is 0 dBi in
all directions.

5) Our goal is phase-noise level that does
not significantly degrade the performance
of the communications system. That is, the
received noise resulting from oscillator
phase noise should be equal to or less than
the background nofse normally picked up
by an antenna on a given amateur band.
{Background noise is composed of radio
emissions from our galaxy, as well as man-
made noise and atmospheric noise, and
varies with frequency.)

Table 1 shows the results of these calcu-
fations. The table shows values for both
14 MHz (representative of the HF bands)
and 144 MHz (representative of the VHF
bands). As can be seen from these calcula-
tions, the phase noise must be less than
-- 140 dBe/Hz if there is to be no noticea-
ble interference. A higher EIRP or less
transmitter-to-receiver antenna separation
would require even better phase-noise
performance to guarantee no significant in-
terference. The graph of Fig 4 shows phase-
noise interference generated at 14 MHz as
a function of transmitter-to-receiver
antenna separation, and the apparent
$%B phase noise of the system. The inter-
ference level is plotted in S units, assuming
59 is equal to 50 pV and each S unit is
6 dB. As can be seen from the graph, an
SSB phase noise of 120 dBc/Hz at a
distance of 500 feet produces nearly an 39
signal. This graph may be applied to local
sitnations to estimate the interference
potential that could result from oscillator
phase noise.

Phase Noise Levels in Amateur Equipment

Bquipment cost limits the extent to which
we can minimize phase noise in commusni-
cations systems; with this in mind, we can
set rough phase-noise performance
standards for equipment in various price
ranges.

Curves showing my recommendations
for such standards appear in Fig 5. These



curves represent tools for comparison of
phase-noise performance in amateur eguip-
ment. I derived them to give an overall idea
of the phase-noise performance of amateur
equipment.

These recommendations are shown by
four curves: “excellent,”” “good,”" *“fair”’
and ““poor.”” When the phase-noise charac-
teristics of a radio are known, they can be
compared to the curves in Fig 3, The worst
curve that a radio’s phase-noise characteris-
tics pass through should be considered the

performance of that radio. The *“‘excellent™
curve represents close to “‘state of the art”
performance for HF and VHF synthesized
oscillators. For amateur equipment, this
curve is approached by free-running LC
and crystal oscillators, and the very best
transceivers.,

The *‘good’ curve represents what is
achieved by most well-designed amateur
equipment. It doesn’t cost a great deal
more to design a radio that meets this curve
(as opposed to the ““poor” or “*fair”

curves). A radio with phase-noise
performance that only meets the “*fair™
curve hasn’t been designed with much
regard for minimizing phase noise., The
“‘poor’ eurve represents a design that is so
poor that a transmitter with this pet-
formance shouldn’t be used on the amateur
bands because of the great amount of
interference it can generate.

The close-in phase-noise characteristics
shown in the curves of Fig 5 are relatively
easy for most oscillators to achieve. The

The photographs in this section
show phase-noise characteristics of
several common amateur
transmitters. Thase photos were .
taken in the ARRL laboratory tsing
procedures developed by Laboratory
Engineer Zack Lau, KHECP. The
technique involves mixing the RF
output of & Hewlelt-Packard 8640B
signal generator with the attenuated
output of the transmitter under test.
{Details of the tast setup will be given
in Part 2 of this article.) )

The stale on the spectrum analyzer.
on which these photos were taken is
calibrated so the base tine in the
photographs represents — 140
dBcfHz. Vertical divisions are 10 dB,
and horizonta! divisions are 2 kHz.
The horizontal scale covers offset fre-
quencies from 2 kHz to 20 kHz.
Phase-noise levels can be read In.
dBc/Hz diractly from the photographs.
The photos presented here were
chusen because they are representa-
tive of the equipment available on the’
amateur market, although these
photos do not necessarily reflect the

(serial number 2044A15060) phase-noise
characteristics. This photo was taken
using a second ‘86408 as a local
oscillator. This photograph shows the
measurement iimits of the system used to
measure transmitter phase noisg in the
ARRL lab.

Phato A—--HP 86408 RF signal generator.

Phase-Noise Photographs from the ARRL Lab

phase-noise characteristics of all units
of @ particular model. Photo A, which
- gshows the phase-noige characteristics
of the HP 86408 RF signal generator,
seTves two purposes: It shows
excellant phase-npise characteristics,
and it shows the measurement limits

Photo B—ICOM IC-751A {serial number.
01043) phase-noise characteristics.
Measurement frequency:. 14 MHz, power
output: 102 W.

Photo C—Kenwood T8-9308 (serial
‘number 7080033) phigse-noise
characteristics, Measurement fregquency:
7 MHz, powar output: 91 W,

Healy, NJ2L, Assistant Technical
Edltor, Q8T

Phote D—Yaesu FT-787GX (serial number
6J030740) phase-noise charactenistics.
Measurement frequency: 14 MHz, power
output: 95 W.

characteristics. Measuremant frequency:

of the ARRL test setup. (We hope to
have much greater measurement
capability in the near future, but this
system allows measurement of all but
the most phase-quiet signals.)—Rus

i

Photo E—Ten Tec Argonaut 515 {serial
number 515-0533) phase-noise

14 MHz, power output: 5 W,
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Fig 5—Phase-noise performance levels for amateur equipment. The curves from top to
bottom reprasent poor, fair, good and excellent phase-ncise performance. {See text.)

Table 2

incidental Frequency Modulation
Curve M

Excellent 0.4 Hz

Good 2.5 Hz

Fair 20 Hz

Poor 160 Hz

Incidental frequency modulation iFM) resutting
from the phase-noiss levels shown in Fig 5.
The IFM was calculated for the frequency
range from 10 Hz to 10 kHz.

close-in regions of the curves were derived
mainly from the effects of IFM on the
limiting FM SNR. Table 2 lists the close-
in phase-noise IFM integrated from 10 Hz
to 10 kHz for each of these curves. (Even
a radio generating the IFM level cor-
responding to phase noise matching the
“poor’’ curve provides adequate voice
communications capability.)

Measuring Phase Noise

Equipment capable of measuring low
levels of far-out phase noise is quite
expensive. it is not unusual for commer-
cial enterprises to invest $100,000 in good
phase-noise measurement equipment.
Inexpensive techniques are, however,
available for measuring the apparent phase
noise of communications receivers and
transmitters. in Part 2 of this article, Il
describe the test setup | use to measure
received phase noise. The method used by
ARRL for measuring transmitted phase
noise will also be discussed. [Because most
modern transceivers use the same local
oscillator and mixer chain on both trans-
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mit and receive, overall phase-noise
performance can be evaluated by measuring
either transmitted or received phase
noise—Ed.] The equipment necessary to
measure recefver phase noise can be built
by enterprising amateurs for well under
$100.

APPENDIX
Manipulating Units of Measurement

Several of the units of measurement used in
this article may be unfamiliar to many amateurs.
Manipulation of some of these units is covered
here.

Oscillator phase noise is converted to a power
level per Hz [Pn(f)] by adding the $SB phase
noise [L(1}] to the carrier power [Pel. This is done
by the equation

Poif) {dBm/Hz} = Pc {dBm} + Lif)
{dBc/Hz}
where the units are shown in braces.

Power level per Hz [Pntf)] is converted to a
power level [P] in a given bandwidth [Af] by

P {dBm} = Pn {dBm/Hz} + 10 log (Af {Hz})

where the units are shown in braces, This
equation assumes that the power level per Hz is
constant across the bandwidth.

Incidental Freguency Modulation

The incidental frequency modulation (IFM)
resulting from the phase noise on an oscillator
can be found by

IEM = ,}2f [ r L ar
@

where L{f) is the $SB phase noise converted from
dBc/Hz to relative power per Hz, and {, and f;
are the lower and upper frequency limits of the
communication bandwidth. (For amatewr FM
operations, the communication bandwidth is
typically between 100 Hz and 5 kHz.)

An approximation of the limiting signal-to-

noise ratio in dB can then bhe defined (using 1IFM)
as

. FMyer

SNRype = 20 log ( T ]

where FM,, is the RMS deviation of the FM
signal. 'This equation vields only an approxi-
mation because it doesn’t take into account the
effacts of preemphasis or deemphasis in the FM
system, nor the spectral distribution of the
modulating signal. {This equation generally
yields results that are within a few dB of the
actual numbers we would find if we took the
trouble to include the other effects.)

The limiting SNR effects on a VHF amateur
communications system can be found as shown
in the following example. Let’s assume the
apparent phase noise in a communications
system is —40 dBc/Hz at a 100-Hz offset fre-
quency, and decreases to 74 dBc/Hz at &
s-kHz offset frequency. The resutting IFM is 100
Hz. This is not very good performance for syn-
thesized oscillators, even at VHE, I we now as-
sume that the RMS deviation of the FM signal is
5 kHz, the maximum SNR that can be achieved
in this system is 34 dB, which is more than
adequate for voice communications. dEE

New Products



The Cordless Phone Link

The house needs painting, but you'd rather be on the air.
Why not do both? With the cordless phone link,
you can be in two places at oncel!

while back, I began to think of
A how great it would be to put my

feet up on the coffee table (coffee
in hand, of course) and talk on 2 meters.
The farthest I could get from my radio was
the length of my microphone cord. I'd have
to drag the radio to the sofa if I wanted
real *‘armchair copy.” Then, it struck me:
““Why not bring the sofa to the radio using
a cordless phone link?"' 1 could make
low-band contacts sitting at a distance in
my easy chair! Shortly thereafter, I
obtained a commercial cordless telephone,
One evening spent on modifying the circait
so it could easily interface with my radio
had me in two places at once! The best part
is 1 didn’t have to disassemble a thing.

The Circuit

Fig 1 shows a block diagram of the
cordless telephone interface box. Operation
of the unit is straightforward. The voice-
operated switch (VOX) control circuitry
runs off a 12 V ac operated power supply.
In turn, audie is channeled to the duplexer,
then to the telephone’s base unit, where it
allows my voice to control on-the-air oper-
ation.

Fig 2 is the schematic of the interface,
A 355 timer chip is used for VOX control.
The L.M1458 serves as a duplexer to receive
and {ransmit audio to and from the radio

By Brian E. Brachel, KASHLI

PO Box 71684
Madison Heights, MI 48071-0684

via the cordless phone, The design is
simple, but effective.

The Power Supply
The design of the PC board is simple and

The Wireless Goes Cordiess

With the popularity of cordiess
telephones, it was only a matter of
time before someons came up with
the idea of using one as a radio link
in an Amateur Radio station. in 1988,
| decided to experiment with a cord--
less telephone to do just that. | used
one of the first available on the
market—a Radio Shack/Duofone
(model ET-330). The cordless phone
worked on two bands (49 MHz and
1.7 MHz), and it was quite susceptible
to electrical noise. | feit that by using
the Duofone during the prototyping
process, it would prove to be the
worst-case situation, and would give
the interface the uitimate test. The
experiment worked extremely walf,
and produced excellent audio clarity,
Today's cordless tefephones operate
on 46 MHz/48 MHz. The frequency
was changed to eliminate the noise
problems of the past, thus giving the

same or better performance than

what | have experienced,

compact, and it is large encugh to accom-
modate both the power supply and the
phone-link circuitry, The circuit consists of
an ac power transformer that supplies 9 to
12 V cutput. This transformer feeds posi-
tive and negative de¢ supplies. The supply
outputs are filiered and regulated to
provide £5 V de to operate the interface
circuit.

The Duplexer

In this circuit stage, an LM 1458 op amp
connects to a 600-Q phone-line trans-
former, the speaker audio and the micro-
phone drive circuits of the transceiver. It
allows the received and transmitted audio
to be carried on the same phone line with
a high degree of isolation, This prevents
normal levels of received audio from keying
the transmitter,

The VOX Circuit

Audio entering the microphone triggers
VOX control. Q1 acts as an amplifier stage,
VOX sensitivity is adjustable. The sen-
sitivity setting depends on the noise level
entering the cordless phone, R10 sets VOX
sensitivity by varying the base bias on Q1,

Q1 also feeds Q2, which triggers the
5§55 timer. The timing period of U2 is
adjustable, but depends on how long the
delay time of the VOX switch is, The out-
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Fig 1-—Block diagram of the cordless telephone interface,
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DUPLEXER

Fig 2---Schematic of the cordless tele-
phone link (below). Part designators not
shown in the parts list are for PC-board
parts-placement purposes. Most paris
can be purchased from Radio

Shack® or Jameco Electronics, 1355
Shoreway Rd, Belmont, GA 84002, tel
416-592-9007. C9 is available from
Sprague Electric, 92 Hayden Ave,
Lexington, MA 02173-7929, iel
413-664-4411. T1 is used for isolation in
the duplexer stage, and is available
from the Calrad Corp, 819 N Highiand
Ave, Los Angeles, CA 80038, tal
213-465-2131. All resistors are ¥% W un-
less otherwise specified.

C1,2---2.2-4F, 35-V tantalum elsctrolytic.

3,4—1000-4F, 35-V electrolytic.

©5,7,10,11—0.01-pF, 50-V Mylar®,

©6,8—1.0-uF, 35-V tantalum electrolytic.

C9—B0-¢F, 25-V aluminum electrolytic,
10% tolerance maximum (Sprague
630D102 or equiv).

D1,D2—1N4002 diods.

D3—1Ng14 diode.

DS1—LED.

K1—5-V reed relay (RS 275-232 or
aquiv},

Q1—2N3904 NPN transistor.

{32—2N33906 PNP transistor.

T1—600-1 telephone transformer {Calrad
45-699 or equiv).

T2--12-Vf250-mA ac power transformer
{Jameco AC250 or equiv).

LU1—ELM1458 op amp.

U2—NESS55 timer.

U3—7805 voltage regulator.

LJ4—7905 voltage requlator.

Misc—1-ft modular plug cable assembly.
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FCC Comments—is |t Legal?

Radio Branch-PRB.]

Section 15.233(e).

49.875 MHz and 48.890 MHz).

[The following interpretation was made by the Technical
Standards Branch-OET, in coordination with the Parsonal

1} A regular, unmodified cordless telephone may be
used only as a conngction to a telephons line, and
not for any other purpose, pursuant to Part 15,

2) A cordless telephone may be used as the basis for a
pieca of equipment to be opearated in the Amateur
Aadio Service. In this respect, it is just anothar
component used in building a device.

3) After the cordiess telephone is modified to be con-
necied fo a transceiver, it is no longer & cordlgss
telephone and may not be used under the provisions
of Section 15.231. The only frequencies that are
acceptable for use are those available under Section
15.117 (49.830 MHz, 49.845 MHz, 49.860 MHz,

4) The individual amateur may operate under the provi-
sions ot Section 15.118 provided the requirements of
the subject Section are followed. This includes the
restriction that only five (5) or less devices may be

marketed,

5) A device constructed in quantities of more than five
{5}, or marketed, must comply with the provisions of
Sections 15.117 and 15.118, and must be certified
pursuant to Subpart J of Part 2 prior to marketing.

8) The remote control provisions of Section 97.88 do not
apply where the device is used simply to function in
place of the wire connection between the microphone
and the transmitter. 1t is then considered to be an
‘axtended cable” or “‘cable extender.”” The head-
phone or spaaker cable may also be treated in this
manner. in such cases, they should not be referred to
as “remote control”’ devices.

Edifor's Note; What about the secunity of your station? What prevents a
neighboring ham wha also owns a cerdlass phone from using the same
fraquency fo operate your Amaieur Radio equipment? By unplugging
your cordless phone from the fiaking circult, you immediately eliminate
other operators from accidentally, or intentionally, using your QTH as a
remote-base statfon, Unpluggimg your phong from the link unit will
become as commonplace as disconnecting other equipment while not
in use. Hegal operation of your statlon can also be prevented by using
the onorFF switeh on your intetface.

constructed. and that in no case may the devices be

put of the VOX switch, pin 3 of U2, drives
the PTT switch relay, K1. K1 keys the
transmitter as you speak into the cordless-
phone transmitter. When you stop talking,
the YOX circuit turns off, and the trans-
mitter unkeys. The received audio from the
radio is passed through the dupiexer and
coupled into the phone line via the 600-0
transformer, to arrive at the earpiece.

Construction Tips

The PC board can be constructed in
several ways: PC boards for the cordless
phone link can be home-made or purchased
from me.! Fig 3 shows the PC-board lay-
out for those wishing to make their own.
Fig 4 shows the parts-placement diagram
and interconnections between the cordless
phone and the transceiver,

When inserting the components on the
board, be careful to piace polarized devices,
such as voltage regulators, ICs, transistors,
diodes and capacitors, in their correct
positions. Use a low-wattage soldering
pencil to prevent damage to components.
Heat sinks for TQ-220 case devices (RS
276-1367 or equiv) should be used on both
voltage regulators. Consider enclosing the
finished circuit board in a metal box to
ensure maximum RF shielding,

Where R9, R10and RI1 plug into the PC
board, different pad sizes are included to
accommodate different styles of poten-
tiometers. Instead of using PC-mount
potentiometers, you may choose to use

iA PC board and parts kit is available from the
author for $30. Cost of the PC board alone is
$10. ARRL and QST in no way warrant this offer.

external VOX sensitivity and mic gain
contrals.

Do not connect the cordless phone link
{0 the telephone line. This circuit does not
use blocking capacitors at the transformer.

Consequently, it will load down the phone
line as though you had left the phone off
the hook. The phone link connects directly
to the cordless telephone.

If you would like to connect your

< 1987

KA8HL{
REVC

Fig 3—Circuit-board etching pattern for the cordless telephone link. The pattern is shown
full-size from the foil side of the board. Black areas represent unetched copper foil,
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TO RABIO

TO CORDLESS
TELEPHONE

RADIC AND

TOHADIO
FTT GIRCUIT

CHASSIS GND
FROM RADIO

SPEAKER CIRCUIT

(OPTIONAL)

k = CATHODE

12V AC

Fig 4—Parts-placement guide for the cordless telephane link. Parts are placed on the nonfoil side of the board; the shaded areas
represent an X-ray view of the copper pattern. Gray areas represent unetched copper. A DPDT switch can be connected to the unused
pads above and below the wire connections to the cordless telephone to allow you to connect and disconnect the received audio line or

speakerfmicrophone.

cordliess phone to the line, however, you
can use a DPDT switch to connect the
cordless phone to the phone-link unit or to
the phone line. This setup enables you to
return your telephone to normal service
quickly and easily.

If you want fo get fancy, add a couple
of DPDT switches to the circuit. Extra pads
are included on the PC board te accom-
modate switch connections that will allow
you to connect and disconnect the received
audio line or mic to a speaker.

Adjustment

it’s time to bring the phone link on line.

Here are step-by-step instructions for

setting up ang calibrating the link.

B Set R9, R10 and RI1 to mid level.

) Connect the phone link to the cordless
phone base unit using an inline coupler
{RS 279-358). Next, connect the unit to
the microphone and speaker jacks on
the radio.

3} Apply power to the phone link unit,
radio and phone.

4) Adjust the radio’s volume control until
the audio level being channeled into the
phone’s headset is at a comfortable
listening level. Remember that turning
up the radio too foud can key the
transmitter.

5) Speak into the telephone transmitter and

24 05T

adjust R9, R10 and R1! for:

A) microphone audio Jevel into the
radio (R9)

B) VOX trip sensitivity level (R10}

) VOX delay (key-down time of trans-
mitter) (R11}

Conclusion

The cordless phone interface is fun, and
requires very little construction time. You’ll
find many uses for it. When you’re not
doing errands around the house, you can
qualify for WAS or DXCC from your easy
chair!

i
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QEX: THE ARRL EXPERIMENTERS’
EXCHANGE AND AMSAT SATELLITE
JOURNAL

Conventional antenna impedance bridges for
cdetermining SWR are useful at HF and lower
frequencies. Above 30 MHz, however, their
performance becomes limited by undesirable
reactances associated with the potentiometer
used. A broadband VHF impedance
mezsuring hybrid circuit helps overcome these
problems. Building the circuit and using it

Brian Brachel earned his Amateur Radio
ficense in 1980, rapidly upgrading to Advanced.
In the early part of the same year, Brian left a
Job with the local police department to begin a
career with Spectra-Physics, located in Mountain
View, California, and known as the world’s
largest manufacturer of fasers. His first position
was Field Engineer for the high-power industrizl
laser group. Five years later, he was promoted
to Technical Support Engineer, and relocated to
San Jose. In 19868, he was again promoted to
Field Service, but this fime as the supervisor in
charge of all domestic service.

Brian is often found on 15 and 40 meters, and
on [46.52 MHZ in the Detroit area, His other
interests are bowling, karate and designing
circuils. RIEE]

correctly are discussed in the pages of
February QFEX.

The issue includes articles on:

e ““A Broadband YHF Impedance
Measuring Hybrid,”” by Wilfred N. Caron

¢ ““33.cm Band Summary,” by Bill Olson,
W3IHQT

* 1987 QFEX Index

& ““Facsimile in Japan,” by Yoshi Iwasaki,
JA3CF

¢JEX is edited by Paul Rinaldo, W4RI, and
Maureen Thompson, KAIDYZ, and is
published monthly. The special subscription
rate for ARRL/AMSAT members is $8 for
12 issues: for nonmembers, $16. There are
additional postage surcharges for mailing out-
side the US; write to Headquarters for details.



Traps for VHF Interference

Do you have VHF TVI problems? These coaxial traps can help
eliminate the interference!

By Joseph E. Fleagle, WaFY

320 Greentrails Dr South
Chesterfield, MO 63017

igger antennas, higher-power trans-
mitters and more sensitive receivers
have improved communications
range on the 50- and 144-MHz bands over
the past several years. Unfortunately, these
increases in power and antenna gain have
also increased the chances for TVI! Even
if yours is a moderate station (perhaps
100 watts to a medium-sized Yagi), within
a few hundred feet of the transmitting
antenna (farther in fringe TV areas), your
VHEF signal is much stronger than the TV
signals. Although the interference-rejection
capabilities of TV sets have linproved
significantly in recent years, strong signals
can still overload many TV tuners.
Overload can take many forms. TV
channels 2 and 11 are most commonly
affected by 50- and 144-MHz transmis-
sions. Channel 2 is adjacent in frequency
to 50 MHz, and the fourth harmonic of
50 MHz falls in channel 11. The image
frequency for a TV tuned to channel 2 is
in the i44-MHz band, and the second
harmonic of 144 MHz is the image fre-
quency for a TV tuned to channel 11.
Channel 11 interference doesn'’t neces-
sarily mean you are radiating harmonics—a
strong 50- or 144-MHz fundamental can
cause harmonic generation in the TV funer,
In more severe cases of overload, all
channels—both picture and sound—may
be affected. Even verv low transmitter
power levels may produce interference. In
one instance | experienced, 2 watts output
at 144 MHz was sufficient to create notice-
able streaks in the TV picture, while
20 watts output wiped out the picture and
destroved the sound (by means of audio
rectification) on all channels, when the
beam was pointed at the neighbor’s house.
The kilowatt amplifier wiped out
everything—irrespective of beam heading!

First Steps

In the event of a TVI complaint, firsi
enlist the assistance of the complainant and
run some tests to determine the extent of
the problem. Having another ham to assist
is helpful. The object of the tests is to gauge
the extent and severity of the ‘problem.
Which TV channels are affected? What
specific characteristics are affected (picture

only, sound only, or both)? Try all the fre-
quency bands and modes you normally

operate, and different beam headings. Also
vary power output, if possible. Keep notes
on results so that you can tell if the situa-
tion improves or worsens as changes are
made.

TVI in General

The usual point of entry into TV sets is
the antenna lead, although external speaker
leads, wired remote-control units, and the
ac power line can act as pickup points. In
extreme cases, RF can enter directly

FROM ANTENNA OR Lz
CABLE FEED

{SEE TEXT FOR LENGTHS)
(8)

Fig 1—A pictorial diagram of tha mounting
detaits for the coaxial traps is shown at A.
The F connectors, variable capacitors and
cable loops are mounted on & scrap of
double-sided PC board material. At B, the
schematic diagram of the trap circuit is
shown. The filter is bilateral; either con-
nector can be used for input or output.
C1—3-12 pF ceramic trimmer.
C2—7-45 pF ceramic trimmer.
L1 (144 MHz)—7 inches for cables with
0.68 velocity factor (VF) (RG-8, RG-58);
8 inches for cables with 0.80 VF (semi-
rigid and foam dielsctric cabies).
L2 (50 MHz)—26 inches for cables with
0.66 VF; 29 inches for cables with
0.80 VF.

Fig 2—Photograph of completed traps for
50 and 144 MHz.

through the case of the TV set. In cases of
direct pickup, the only remedy may be
moving the TV—to face in a different
direction, or a few feet from its present
location. RF field intensities can vary
considerably over distances of a few feat
within buildings, and moving the set can
sometimes help to eliminate interference
problems.

The best way to deal with RF entry via
the TV antenna terminals is with a quarter-
wave stub used as a notch filter. There are
a few tricks to obtaining maximum per-
formance from stubs, however. First, don’t
use 300- twin lead for the stub. Twin-
lead stubs can produce high-Q) notches, but
they are very sensitive to surrounding
objecis and physical positioning, and
are nearly impossible to tune precisely
enough to obtain more than a few dB of
rejection at the desired frequency. A better
way is to transform the 300-Q feed
line to 75 @, and use a piece of coax
for the stub. Most modern TVs have a
75- input; if not, a second transformer
can be used at the 300-£ input on the TV,
Second, it is best to use a tunable stub.
Especially at 144 MHz, tuning stubs with
a dip meter or by trimming them with
cutters for minimum interference is too
imprecise. As little as a 4-inch change
in stub length may change the notch depth
by 10 dB or more!

Building the Stubs

My design for capacitively tuned 50- and
{44-MHz stubs is shown in Figs | and 2.
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Fig 3—Schematic diagram of a circuit that can be used to pretune the coaxial traps. Adjust the capacitors for minimum meter deflection
at the desired frequency. Some retuning is ofien necessary after the traps are connected to the TV.

The coax used is RG-59, although ’ve used
RG-8, 0.141-inch semi-rigid Hardline, and
i inch aluminum-jacketed Hardline as
weil. The lower the cabie loss, the better!
Stubs made of RG-59 produce notches 28
to 30 dB deep in the test setup of Fig 3. The
lower-loss cables produce notches 35 to
40 dB deep.

The dimensions shown are not critical,
The lines were chosen to be 1/8 wavelength
long at the operating frequency, but a half
inch either way won't affect stub per-
formance, because the stubs are tuned with
the capacitors. The 50- and 144-MHz stubs
can be connected in parallel if dual-band
capability is required. The tuning does not
interact. 1 usually mouat the two F con-
nectors and the two trimmer capacitors on
a scrap of double-sided PC board material.
The 144-MHz coil is small enough not to
take up much space; 1 coil the cable for the
50-MHz stub. The shield of each stub is
connected to the PC board foil at hoth
ends, and to the rotor of its associated
trimmer capacitor. This method of capaci-
tor connection eliminates hand-capacitance
effects during tuning, i pretune the stubs
in the test setup shown in Fig 3 so that only
a slight touchup is usually needed after
installation.

For best results, the stubs should be
instailed as close as possible to the TV

antenna terminals, After the stubs are
tuned for maximum interference rejection
on the TV, flip through the available TV
channels to make sure that the stub does
not degrade reception. The 5(-MHz stub
of RG-59 attenuates the channel 2 picture
carrier by about 7 dB. Siubs made of
lower-loss cables have a higher (, and
produce less attenuation of the TV signals.
Channel 2 attenuation has not been a
problem in any of the situations I’ve
encountered.

Like any transmission-line resonator,
these stubs have higher-order resonances.
Although coax lengths have been chosen so
that no high-order resonances fall within
VHF TV channels, some do fall in the UHF
TV band. (This isn’t a problem unless the
TV set has 2 common YHF/UHF antenna
input.) H a stub does severely attenuate a
UHF signal, simply shorten the ¢coax by an
inch or so, retune the stub and try again.

Resuits

These stubs have eliminated, or at least
decreased the severity of, every interference
situation in which I’ve tried them. In the
144-MHz interference example cited earlier,
there were two TVs in the house. R(G-59
stubs completely eliminated the inter-
ference to one TV, the other still suffers
mild T'VI when I run 600 watts output with

the beam aimed directiy at the neighbor’s
house. [ intend to trv some lower-loss
stubs to see if the interference can be
completely eliminated.

The stubs are not a panacea—as stated
earlier, it is possible for RF to enter the TV
via the ac power line, or even directly
through the case of the TV. If vou need to
keep undesired signals from entering a TV
via its antenna terminals, however, these
stubs do an excellent job.

Joe Fleagle was first licensed in 1961 as
K3IOPR, and has been active on the VHF bands
ever since. He earned a BSEE from Johns
Hopkins University in 1964, and works as Lab
Munager of the RF Engineering Lab at Emerson
Electric’s Electronics and Space Division in 5t
Louts, Missouri, Joe is presently active on 30
through 432 MHz jrom his howne In Chesterfieid,
Missouri, in grid square EMA48. e

Strays -#f

I would like to get in ftouch with. ..

computer with a voice synthesizer. Paul
Graziani, [19 Pearl 5t, Little Rock, AR
T2205-5959,

What is Amateur Radio?

Who are hams?

Amateur Radio, also known as “*ham radio,” is
communicating. Hams, who must be licensed by
their governments, operate two-way equipment from
their homes and cars. They communicate with
other harhis across town or across the world on
special sets of radio frequencies, or bands, that
are set aside for Amateur Radio use.

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 lite who like making new friends around
the world.

How can | become a ham?

Getting a ham radio license is eagsier than you
may think. In the WS, the Novice (beginner's)
license requires only passing a 30-quastion written
exam on basic electronic theory and FCC rules and
reguiations, 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 also provide you
with a list of clubs and instructors in your area.
Many local Amateur Radio clubs offer licensing
courses several times a vear. These are generally
available at little or no cost.

i}

For a prospective ham packet, contact the
ARRL, Dept O, 225 Main St, Newington, CT 06111, tel 203-666-1541.

26 11 4



Transmitting Loops Revisited

The interest in large HF-band
loops remains high. Here
are some ideas that you

can apply toward multiband
loop construction.

By Doug DeMaw, WiFB
ARRL Contributing Editor

PO Box 250
Luther, Ml 49656

ee Aurick (WISE/4) and I described
I Iow-height delta loops in October

1984 QST.! Since that paper
appeared in the journal, Lee and I have had
a continuous flow of letters from readers.
Many questions have been asked about
possible variations in the loop design and
configuration. [ must say that our
typewriters bave been busy! This article
provides the answers to many of the
guestions we have fielded since 1984, and
includes some new information.

Using the 80-meter Loop on 1.8 Mz
One of the often asked questions about

IT's UGLY,
BUT IT

half-wave open loop (at 160 meters in this
example). Technically speaking, an antenna
is not a loop unless it consists of a closed
circuit. So much for semantics!

The antenna in Fig 1 was used during the

summer period in closed form. 1 did not
use the 160-meter band then, owing to
QRN. The loop was cut for 3.8 MHz in
accordance with Lpe, = 1005/ fyqpy,. This
arrangement worked effectively from 80

the 80-meter full-wave loop is, *“Can I use
this antenna on 160 meters?’’ The answer
is “*ves and no.”” Rather nebulous, eh?
First, 1 will say that loop performance on
half the fundamental frequency is miser-
able. A closed half-wave loop can be force
fed with a Transmatch in order to provide
an SWR of 1:1 for the transmitter and
receiver, but the antenna gain will be
somewhat less than that of a half-wave
dipole. Some Transmatches will not have
sufficient tuning range to obtain an SWR
of |. Transmatches that have variable
capacitors with small plate spacing will arc
and overheat at high power levels when a
half-wave closed loop is used. Because of
these problems, my answer to the earlier

50!
TOWER

question is *‘no.”” But there is 3 “*ves’’ part
for the question also.

Fig 1 shows the arrangement I used in
1986 for loop operation from 160 through
10 meters. You will see that it is not a
loop by definition. The point efectrically
opposite the feed terminals is open. This
arrangement is frequently referred to as a

GPEN LOOP
. HERE ™,
92 "
\\NO. 14 WIRE
&0
40

50' MAST___.- 77|
OFR TREE

32’ &

o

OPEN WIRE ="
OR LADDER LINE

B0
CABLE

TRANSMATCH

s
[
oR

%%m

BALUN XFMR

10, DeMaw and L. Aurick, “The Full-Wave
Delta Loop at Low Height,” QST, Oct 1984,
pp 24-26.

Fig 1—Limensions for a full-wave rectangular loop that is suitable for use from 160
through 10 meters. At 1.8 MHz it operates as a half-wave open loop {misnomer). Sea text
for further information.
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through 10 meters by virtue of the balun
transformer and Transmatch, On 40 meters
the SWR was no greater than 1.4:1 across
the band, without the Transmatch, A 4:1
balun transformer was used.

Opening the Loop

As may be seen in Fig 1, the antenna
consists of two independent wires, each
132 feet long. In essence, we now have an
inverted L anienna (top section and left-
hand vertical wire). The bottom section and
right-hand vertical wire serve as a counter-
poise against which the top section is
worked. This eliminates the need for a
collection of buried radial wires, although
a pood ground screen will provide better
overall performance for an inverted L than
can be expected from a simple counter-
poise, as shown.

My results on 160 meters with this
antenna were excellent. { had good cover-
age within the US, and 1 had no trouble
working European and South American
stations with 500 watts of output power.
Performance on the bands from 80 through
10 meters was similarly impressive.

Antenna Height

The experts may argue that a loop so
close to the ground is not worth con-
sidering. Needless to say, the greater the
loop height the better it will perform,
especially for DX operation (lower radia-
tion angle). I find this to be generally true
when feeding the loop at the center of the
top or bottom wires (horizontal polariza-
tion). However, with the lower corner feed
as shown in Fig 1, polarization is
principally vertical, and the radiation angle
appears to be fairly low. The rectangular
format is necessary for me because my
antenna supports are only 50 feet high: The
more rectangular the loop becomes, the
lower the gain with reference to a com-
pietely circular ioop. The Iatter shape yields
the greatest gain.

A question often asked is, ““How can I
fit a loop onto my small city lot? Can I dis-
tort the shape and fit it into the available
space?”’ 1 have found that almost any
convenient shape will work, provided the
loop is resonant at the operating frequency.
A recent letter from Cal Simsen, WTWXW,
contained a sketch of his “*somewhat’
delta loop. The shape conforms to the
support-pole height and space he has
available. This is shown in Fig 2. Despite
the antenna not forming an equilateral
triangle, he reports excellent muitiband
performance, Bill Martinek, W8JUY, has
an 80-meter delta loop strung between two
tall trees. He has the apex down, and that
is where he feeds the loop. The top of the
triangle is substantially longer than the two
sides, but the system works very nicely on
all HF bands. 1 have seen other loop
antennas that had shapes I will not attempt
to describe. [rrespective of the Ugly
Duckling appearance, the users reported

28 st

251" l
\.,__\ ‘,/"
~ ;
t““‘ o ."J“
e /
e o o
1 \_‘_\\-\N. /4
e o
SWR = 1:4 AT e 4
— /
t = 1880 kHz . ;
AND 3700 kHz 3
L-mwmwm_mm“ﬁﬂwm_m

Fig 2--Details for the nonunitorm delta loop used at W7WXW. It works well even though it

is not an equilateral triangle.
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ground, but it performs nicely from 160 through 10 melers. Feed-line length is not critical
provided the length of the 50-0) cable between the balun transformer and the Transmatch
{see Fig 1) is less than 15 feet. The balun transformer must be designed for use at

1,8 MHz and higher.

good results. Take heart if you have limited
space for a loop. Don’t be afraid to experi-
ment with odd antenna shapes!

Vertical Versus Horizontal Loops

Another common question I have been
asked is, “Will a horizontal loop (parallel
to ground) work as well as a loop that is
erected vertically {perpendicular to
ground)?’’ At this point I always ask the
person what his frame of reference is. How
good is good, or what do you mean by
““good’’? That term is a mighty broad one!

| have used horizontal and vertical loops
a number of times. My experience indicates
that a harizontal loop is a poor performer

for DX unless it is a half wavelength or
greater above ground. The closer it is to
earth the higher the radiation angle. You
may compare this to a two-element beam
antenna. The ground acts as the reflector
in this example. Horizontal loops that are
close to ground (¥4 wavelength or less, for
example) shoot the signal skyward on the
fundamental frequency of the antenna.
This can provide super results for short-
haui work (300 to 1000 miles on 80 meters),
and this type of loop may greatly out-
perform an 80-meter dipole at 60 or 80 feet.
if this loop is operated on its harmonics,
various radiation angles result, and the
system can offer reasonable performance



on the bands above the lowest resonant
frequency of the loop. T once used a
diamond-shaped loop on Montserrat
(VPZMFW) that was 60 feet high and
1000 feet on a leg. 1t was parallel to ground
and fed with a balun transformer and
502 cable. The DX performance from 160
through 10 meters was phenomenal.
(However, it was erected on a ¢liff next to
the ocean, and at least 20 additional dB in
the signal reports was a result of the exotic
call signf) I would not hesitate to recom-
mend a parallel loop of that type if you
have room for it.

Choice of Wire

Rule ne. 1 is to use large enough wire to
avoid damage during ice and wind storms.
No. 14 or 16 Copperweld® is good if you
don’t make sharp kinks in it, Kinking
cracks the copper covering, and the steel
core will eventually rust through. Use gentle
bends when handling this wire.

I use stranded no. 14 wire in my loops,
and it seems to endure nicely. Some
amateurs have reported problems when
using plastic- or ¢loth-insulated wire. They
could not make the antenna resonate when
using the 1005/fyyy, formula. I suspect
that the insulation changes the propagation
factor of the wire and causes the resonant
frequency to be lower than the calculated
value. 1 have not attempted to prove this
theory, but it’s worth investigating.

A 160-10 Meter Rectangular Loop

I no longer use the antenna in Fig 1.1
decided it would be better to erect a full-
wave loop for 160 merers, even though it
would be very rectangular in shape. This
antenna is shown in Fig 3. You will note
that three supporting structures are re-
quired, owing to the long span of the top
and bottom loop wires. Thus far the
performance on 160, 80 and 40 meters is
excellent. Although the antenna is broad-
side north and south, it appears to work
well to the east and west on the three bands.
Maximum directivity should be in the plane
of the loop on harmonic frequencies,
and the strength of the European and
Oceanian signals on 80 and 40 meters tends
to bear out this theory. I have copied VK
signals at RST 579 on 1.833 MHz at 1100Z
(September 1987), although I did not care
to enter the pileup.

I have observed also that the 160-meter
loop is superior to my triband Yagi on
20 meters part of the time, respective
to signal-strength readings on Furopean
signals. It depends upon the time of day
and on propagation conditions at a given
instant. This is because the loop has, in
theory at least (with lower corner feed), a
lower radiation angle than the tribander has
at only 53 feet above ground. There are
times, however, when the strength of
monitored DX signals with the Yagi
exceeds those with the loop by 3-6 dB. The
Ioop is always quieter (QRN) than is the

Yagi. This is characteristic of a closed laop,
and it can really pay off on 160 and 80
meters during weak-signal reception.

Closing Comments

Full-wave loops present a feed
impedance of approximately 115 ohms. At
harmonic frequencies the ioop impedance
varies from 80 to 250 ohms, as observed
during my measurements, You may check
the resonant frequency of your loop by
observing the frequency at which the SWR
is lowest (resistive condition) or by con-
necting a small 6-turn Ioop of wire across
the feed terminals and checking the

resonance with a dip meter,

Loops are affected less than are dipoles
by nearby conductive objects. Maybe this
is because a loop antenna has a low Q. This
characteristic causes the antenna bandwidth
to be somewhat greater than it is for a half-
wave dipole or vertical antenna. A square
or circular loop has a greater aperture
{capture area) than a dipole, and hence has
a slight gain over a dipole,

I hope this update answers your ques-
tions. Perhaps it will inspire you to try this
fine antenna, even though it may be
necessary for you to adopt a nonuniforin
antenna shape. 8

New Books

HANDBOOK OF PRACTICAL IC
CIRCUITS

By Harry L. Helms, KR2H, Published by
Prentice-Hall, Inc, Englewood Cliffs, NJ
07632. First edition, 1987. Hardcover,
6 X & inches, 163 pages, $34.95.

Open any piece of electronic gear these
days and you’ll find ICs, These ““black
boxes”’ can be mystifving for the beginner
in electronics. Harry Helins’ book provides
enough information to show an interested
beginner how to design and build with
linear and digital integrated circuits.

The book is an IC “*‘cookbook®; as Mr
Helms states in the preface, **This book is
a collection of IC ‘recipes.” The emphasis
here is not on designing IC applications
circuits ‘from scratch,” but rather on
working, debugged circuits that are ready
to be used.” Mr Helms begins with a short
chapter introducing ICs. Included is some
information on their history, the techniques
used to fabricate ICs and the different
“families™ of linear and digital ICs. The
first chapter also features some general
information about power-supply require-
ments and construction tips. The rest of the
book provides the recipes. Beginning with
op amps in Chapter 2, Mr Helms
introduces the more commonly used ICs
and shows a few simple circuits that can be
built with each chip. Chapter 2 also con-
tains information on using audio-amplifier
and comparator ICs.

Chapter 3 contains more information on
lingar circuits, including the popular
555/556 timer ICs, voltage-controlled
oscillator and function-generator chips,
phase-locked-loop devices and voltage-
regulator ICs. Sample circuits are provided
for each chip, along with short descriptions
of the ICs and their applications.

TTL ICs are covered in Chapter 4. The
chapter begins with a very good overview
of TTL, including tips on building with
TTL ICs. The chapter continues with
descriptions of some of the more common

TTL ICs, and again Mr Helms gives a
general discussion and provides sample
circuits for each 1C,

Chapter 5 provides information about
using CMOS 1Cs. A chart showing the
commonly used CMOS IC part numbers is
provided, along with pinouts and sample
circuits for many of the typical CMOS ICs.

Chapter 6, “Tying It All Together,” dis-
cusses interfacing TTL and CMOS ICs and
describes some simple interface circuits.
Debugging and troubleshooting are also
covered in this final chapter. A section in
this chapter shows the reader where to go
for more information and lists the
addresses of several major 1C manufac-
turers. This way, the reader is not left to
fend for himself; Mr Helms makes it clear
that this book cannot provide all the
information required to design and build
with integrated circuits.

This is a useful book. It is rather small
for the $34.95 price tag, but the informa-
tion provided is basic and fundamental,
Many useful circuits are shown in the book.
Along with the tutorial discussions,
Handbook af Practical IC Circults is a
source of useful reference information.
This is the kind of book that ends up dirty,
slightly torn and splattered with solder,
within easy reach on a corner of a builder’s
bench.—Bruce S, Hale, KBIMW &%)

Strays -’

THANKS FOR THE HELP!

While he was on Guam, George Mateyko,
NIBEX/3, ran a request for information on
the HB35T TET S5-element HF antenna in
Strays. George was overwhelmed by the
respense, and the antenna worked fine.
George would like to thank those who
responded; he reports he is now back state-
side in Martha, Oklahoma and the antenna
is still working fine.
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oes a jumble of audio cables make

your operating position look like

an aerial view of the junction of
several major highways? If it doesn’t, you
are probably either new to ham radio, or
one of those compulsively neat people who
wears a necktie with your pajamas.

The Tox Box was conceived after losing
one too many rare DX contacts because I
couldn’t find my kever under all the junk
connected to my rig. I needed a convenient
place to plug in my microphone, headset,
external speaker, oot switch, tape recorder
and phone patch. The result is the Tox
Box—shown in the photo. The whole thing
is controlled by the two switches at the top.
On the front panel are jacks for micro-
phone, headset and output to the trans-
mitter. If vou want vour station to look
extra tidy, these jacks can be located on the
rear panel. The rear panel has level controls
(R1, B2, R3) and jacks for a foot switch
and low-voltage dc to operate the internal
relay. Connections for cables from the
receiver external speaker jack and to an
external speaker are also located on the rear
panel. If you don’t have an external
speaker, you can make your Tox Box big
enough to build one in. If you already have
an external speaker, you may be able to

30 D5T=

If your station resembles a

rat’s nest of audio and control cables,
the Tox Box can help you clean up the mess!

build the Tox Box into it!

Circuit Description

The basic circuit is shown in Fig I.
K1 operates along with the TR relay in the
transmitter. The dc input ¢an be anything
capable of actuating Kl—an ac-to-de
adapter is fine, 81, INPUT, selects input to
the transmitier from either a microphone
or a tape recorder. 82, ouTPUT, directs
audio to either a speaker or headphones.
TAPE IN accepts a cable from the earphone
jack on the tape recorder. RX AUDIO IN
feeds from the receiver earphone jack, or
from the external speaker jack (if the radio
has one, and if it cuts off the internal
speaker). OUTPUT T TX accepts a micro-
phone cable to the transmitter (or phone
patch, which is probably already connected
to the transmitter’s microphone input).
TAPE OUT feeds the microphone jack on
the tape recorder.

With S1 switched to Mic the rig operates
just as if the Tox Box weren’t there, except
that receiver audio also goes through K1B
and the RX TAPE LEVEL control to TAPE
ouT. If you push the RECORD button on
the tape recorder, you’ll get a recording of
the receiver audio. Most tape recorders use
automatic volume control (AVC) when re-

By George Murphy, VE3ERP

ARRL Contributing Editor
103-1095 Mississaga St
Orillla, ON L3V 8W7, Canada

cording, and at normal volume levels, your
receiver may overload your recorder. The
RX TAPE LEVEL control allows adjustment
of receiver audio sent to the tape recorder.

On transmit, K1 is actuated. The micro-
phone output goes to the tape recorder
through K1, S1C and R2. This feature al-
lows you to record both sides of a QSO
without any manual tape-recorder
switching. If you use a very low-output
microphone and your tape recorder re-
quires a large input signal, you may have
to replace R2 with a simple preamplifier cir-
cuit.! Such a circuit can be powered from
the dc input voltage.

When S$1 is switched to TAPE, press the
PLAY button on the recorder, and either
stomp the foot switch or press the mic PTT
button. If you operate VOX, merely
turning on the recorder should get things
moving. (1 don’t use VOX, 50 | haven’t
tried this.) When K1 is actuated, the tape-
recorder output is sent to the transmitter,
and aiso through KIC and SIC to the
speaker or headphones 5o you can monitor
the transmission. Once vou have set your
tape recorder output level to suit the

M. Wilson, od., he 1988 ARRL Handbook
(Newington: ARRL, 1987), p 7.
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Fig 1—Schematic diagram of the Tox Box. The circuit can be built into any suitable enclosure, or info an existing accessory, such as a
station speaker, In addition to the parts listed below, assorted jacks, plugs and cables v match the Tox Box and your station egquipment

are needed,

C1-C4—0.01-pF ceramic capacitors
(optional—see text).

J1, J3-J5, J7-J9—1/8- or 1/4-inch audio
jacks.

normal audio input setting of your trans-
mitter, vou may find that R3, TAPE
MONITOR LEVEL, is not required. (You will
have to do a little experimenting to
determine the values and settings of all
the level controls,)

The first Tox Box I built (many years
ago) had a 50-k1 to 8-02 audio output
transformer which, by means of fiendishly
clever switching, handled impedance trans-
formation for both transmitted and
received audio. [ can’t find these trans-
formers anymore, but impedance matching
doesn’t bother me, 50 I left out the
transformer. I am not aware of any
impedance-matching problems with the
Tox Box in my station—the recordings

sound okay, and on-the-air reports of
playbacks have been satisfactory. After all,
we're not talking hi-fi here. If your radio

J2, J6—~Appropriate microphone connectors
to match radio.

K1—DPDT relay (RS 275-213, 214, 215,
217 or similar—sse text).

uses radically different input and output
impedances than your accessories, you may
want to add impedance transformers to the
Tox Box. (If your transmitter has a 50-kQ
microphone-input impedance, you may
want to add a transformer between the
TAPE OUT jack and the oUTPUT TO'TX line.)

Construction Notes

A multitude of construction approaches
can be used in building a Tox Box. Here
are some general guidelines. Use point-to-
point wiring, and keep all the lead lengths
as short as possible. Use shielded cable for
@lf the audio connections. It doesn’t hurt
to install RF bypass capacitors (0.01 xF) at
all the control-line jacks. Add a hefty
ground screw to your Tox Box and connect
this terminal to your station ground bus,
An interior view of a Tox Box built using

R1-A3—10-kG audio-taper potentiomeaters.
S1—3PDT switch, RS 275-661 or similar.
82—8PDT switch, RS 275-662 or similar.

these guidelines is shown in Fig 2.

1 will let you in on one of my charac-
ter quirks. | am practical (spell that
C-H-E-A-P), Whenever 1 get a new rig, |
make up a short cable with a Y-inch,
shielded, in-line 3-wire jack on one end,
and a connector (usually removed from the
matching microphone) to match the micro-
phone connector of the rig on the other
end. Then, [ install a Y4-inch, shielded,
3-wire plug on the microphone cable. After
I connect them all together, ['m on the air.
This way, when I add audio stuff {like the
Tox Bozx), | don’t need any fancy, hard-
to-get microphone connectors. I just use
standard stereo plugs, jacks and ready-
made cables. The last cable in the system.

is the short one with the fancy connector.
(The photographs belie this philosophy,
because 1 built that Tox Box for someone

March 1988 31




Fig 2--Interior view of the Tox Box. Audlo lines should be
shielded, and all cables should be kept as short as possible. RF
hypass capacitors are used at the PTT and foot switch inputs and

¢lse—a purist who would not dream of buichering his nice new
equipment. I, being practical, never build anything for a QST
article until [ have a customer for the prototype!)

Instaflation Notes

The whole purpose of the Tox Box is to get rid of cabling at
the operating position, so run all interconnecting cables behind
vour equipment. Where it is necessary to plug a cable into the
front of something (such as a microphone connector or head-
phone jack on your rig}, bring the cable to the front underneath
the cabinet, then up to the jack. Right-angle plugs are great for
this sort of thing—they make vour station look as if it were
assembled with &lan rather than mere expediency. If vou plan
things right, the only cables left in front of vou will be from your
microphone and headset, which isn’t bad as long as the Tox Box
is in front of you at desktop level. if you plan to put the Tox
Box somewhere else, install the microphone and headset jacks
in the rear panel. Then, at some convenient, inconspicuous
location (such as under the front edge of your operating table)
install a small box with jacks for your microphone and headset,
run cables under the table from it to the Tox Box, and plug ’em in.

Conclusion

In the past I have been accused of erratic operating, and now
1 know why. Since the Tox Box has made my station all neat
and tidy there is no place for mice to nest, so my cat no longer
jumps up to hunt. Between miceburgers, she used to rub up

output connectors to minimize the possibility of stray pickup.

New Products

ELECTRON PROCESSING, INC
ULTIMATE MOBILE SPEAKER

(I The 8-ohm, 0.4-W Llltimate Mobile
Speaker solves the problem of mounting an
external speaker for communications
equipment in a vehicle. It features two large
suction cups to temporarily mount the
4.4 x 3.25 x 1.5-inch plastic enclosure to
any smooth surface—without drilling holes
or otherwise defacing the vehicle. The
speaker can be removed quickly and
hidden for security. Price class: $30.
Manufacturer: Electron Processing, lnc,
PO Box 708, Medford, NY 11763, tel
516-764-9798—Mark Wilson, AAZ2Z

2 Ose

ARCHER® COAXIAL CABLE

(71 Radioc Shack® has dramatically
improved its Archer coaxial cable. The new
cable features low-loss polyethylene dielec-
tric, all-copper conductors and 99.5%
shield coverage. Typical specifications for
RG-8A size cable are: velocity factor, 66%;
loss per 100 ft, 1.7 dB at 50 MHz and 6.5
dB at 400 MHz. Price class: R(G-58 size, 16
cents per foot; RG-8A size, 36 cents per
foot. Available at Radio Shack stores
nationwide, —Mark Wilson, AA2Z

RADIO SHACK NOYICE VOICE
CLASS COURSE

1 Gordon West, WB6NOA, and Fred
Maia, W5YI, have coauthored a package
of training materials designed to bring
people info Amateur Radio as Novice-class
operators. Radio Shack is marketing the
package as the New Novice Voice Class
FCC License Preparation packet, Included
are two Morse code training cassettes and
2 108-page book containing an introduction
to Amateur Radio, background of Novice
enhancement, information on FCC rules
and regulations, license examination
procedures and the Novice class question

against all the knobs on my rig!

HE]

pool, with answers and explanations. The
package even includes an FCC 610 form.
Price, $19.98; available from Radio Shack
stores.—Rus Healy, NJ2L

Strays -~/

HQ IS LOOKING FOR ARTICLES
{3 HQ is always looking for articles and
other material for Q8T and OFX, Payment
of $30 per published article page in QST,
$35 per published article page in QEX and
$20 per published Hints and Kinks item is
made upon publication. In addition, there
is a $6 per published page premium for
manuscripts that are already keyboarded
into machine-readable form ([BM® PC
format). Material published in Strays, in
UpFront in QST or in monthly columns
{Technical Correspondence, Public Service,
etc) is not covered by the compensation
guidelines.

if you have a vompleted manuscript or
a Hints and Kints item, we'll be glad to
review it for possible use in a League publi-
cation. For a copy of the QST/QEX
Author’s Guide or if you have further ques-
tions, write to the following at ARRL HQ,
225 Main 8t, Newington, CT 06111: {for
ST technical material, including Hints and
Kinks) Paul Pagel, N1FB; {for other QST
material) Joel Kleinman, N1BKE; ({for
QFX) Maureen Thompson, KAIDYZ. We
ook forward to reviewing your material for
possible publication in QST, QEX or
another League publication.




Hidden Antennas—
One Ham’s Solution

Are you living in an area where antennas are forbidden?
Here is one way to battle the hardship and win!

senior citizen development where out-

side antennas are not allowed. Jim had
three choices: (1) sacrifice Amateur Radio,
(2) use an indoor antenna with limited out-
put, or (3) sneak about

J im and his wife recently moved to a

By Jim Neu, W8RJI

9973 Cambridge Court
South Lyon, Ml 48178

the set would remedy the matter.

Well, I did have TVI, and the filter did
not get rid of it. It seems that the TV
antenna installation crew had added and
hidden a four-set coupler/amplifier in

QSL card.) Seventy-live-meter sideband
results were awful, to say the least. The
crowning touch came when my weak signal
elicited the remark, *‘Fella, you can get
more QRP 0QS0s on CW.” I’'m sure

father Kenwood would

the grounds and erect
an invisible antenna.
Guess which option
Jim chose? In this
fetter to his friend
Paul, Jim tells us how
he accomplished this
feat.

Dear Paul:

I guess 1 goofed. It
has been one month
since I received vour
letter and it took me
this long to answer it.
Like [ told you, we
moved into a senior
citizen co-op, and were
informed that no out-
side antennas were
allowed. Since I like to
work 75, 40 and
2 meters, 1 want to tell
vou how 1 met the
challenge of putting up
my antenna.

With a 40-meter
dipole in hand, 1 set
out to locate a new
home for it. Up to the
attic crawl space [
went. The dipole
ended up azlong the
ridge board, with its'
ends bent to fit the
attic curvatures. At the

FOR A CAT FisH
AND THIS ONE
CLIMBED THE

T'™M FISHING

want his transceiver
back if he knew | was
using it like this! That
coupler/amplifier is
now at the bottom of
my junk box!

To analyze my situa-
tion, I sat back and
sketched what my
T5-meter antenna sys-
tem looked like: a
center-fed 40-meter
dipole, a coaxial shield
and center conductor
tied together and fed
like a Jong wire, an
antenna tuner, and a
ground. On the
75-meter band, most
of the antenna current
stayed inside the tuner,
The good hook (The
ARRL Handbook}
says maximum radia-
tion comes from the
high-current portion of
the antenna. How can
an antenna radiate if
most of its current is
inside a shielded box,
and below ground
level, too?

Out to the garage 1
went to look through
bozxes stuffed with wire

same time I erected the

dipole, I discovered that the former residents
had had a TV antenna in the crawl space.
1 erected my dipole only about § inches
away from it. I flgured that if I had

problems, a simple series-resonant filter at -

the ceiling of the basement!

That antenna gave excellent performance
on 40-meter CW. A VET said 1 was the
strongest signal on the band at his QTH.
(Wasn't he nice? He didn’t even ask for a

and antenna gadgets. 1
found that the rubber
on my slingshot was still good. About the
same time, my wife poked her head
through the door and asked, ““Whatcha
doin’? Looking for antenna wire? Is that
a slingshot yow're helding? Yep. Why
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don’t you grow up!”

With my bad ear, 1 thought she said go
up. That was it! The answer to my antenna
trouble on 75 meters! See? It takes a wife
1o solve such problems.

Meeting the Chailenge

I noticed thin wire in one of the boxes.
If I could run the wire high enough in the
surrounding trees, [ could have a hidden
antenna. As [ looked around, I noted a tree
on the neighboring farmer’s lot; it was
about 75 feet from the side of my house.
1 disassembled the 40-meter dipoie almost
immediately. My new plans called for a
half-wave d0-meter Zepp with open-wire
end feed.

The feeders would be located inside my
house 50 as not to be visible. The AWG 24
wire I chose to use for the flat top is so
small I had trouble soldering it. I pushed
all 66-pius feet of wire through a small hole
at the end of the attie to get it outside. So
far so good; 1o one suspected a thing.

The next morning ! had a close call. I
waited until the working residents left, and
before the others had finished their break-
fast I went outside to hang the far end of
the Zepp. 1 tied my fishing line to a small
rock. With the slingshot, ! was able to get
the line up and over that tree I told you
about. This was the crucial part! A
neighbor stuck his head out of the door and
velled, ““What are vou doing?™*

“I'm fishing for catfish and this one
climbed the tree,” T answered back.

“Come on, what’s happening?’’ he
persisted.

*“I'm drying my fishing line.”* He must
have been satisfied with that, because he
went back into his house. [ was glad that
he was not a fisherman, or he would have
known that you don’t have to dry a
monofilament line.

¥ went back to work, removing the rock
and tying some 125-pound-test nylon line
onto the fishing line. I reeled in the fishing
line and tied the end of the antenna to the
123-pound line. (I fivst made sure there
were no knots in the twisted nylon. 1 meited
it to keep the strands together, and twisted
the antenna wire between the strands.)
After this was done, | went to the other side
of the tree to puil the whole works up in
the air. Tying the braided line high in the
tree completed the hardest part of the job.

} walked away from that clandestine
activity and grabbed my pruning shears.
Wanting to look inconspicuous, I pruned
a nearby shrub and swept the clippings
from the sidewalk. After this, I jumped on
my bike and went to the mailboxes to make
believe | was mailing a letter, The idea was
to not, definitely not, turn on the rig until
much later. In fact, it wasn’t until about
6:30 the next morning that I tuned up on
the 75-meter band, I thought if there were
unusual TV or radio problems at this time,
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it couldn’t possibly be traced to me. After
all, my neighbors could not see me, so how
could 1 be the one making trouble?

Notice that | did not use an end
insulator. That would have made the
antenna too visible. 1 have used this
antenna in the rain without experiencing
insulation problems. I did put some
spaghetti sleeving over the wire where it
goes through the insulator hole in the attic,
and a short piece of plastic tubing where
the antenna wire goes through the wall. On
75 meters, I tie the feed-line conductors
together and use a tuner. This inverted L
configuration works well. On 40 meters,
since the feeders are 38 to 40 feet long, |
use a tuner also. On this band, I get about
a two S-unit better report from Wé-land
than a local friend of mine gets when we
are both working skeds, He has a trap-
tuned 40-meter element on his tribander up
“‘umpteen’’ feet. Maybe these results are
normal; his antenna is sharply resonant in
the high end of the phone band, and mine
is broadly resonant at the bottom end of
the CW band where our sked was.

All of the house wiring (ac power, tele-
phone and cable TV) enters from under-

New Products

REALISTIC PRO-2004
JOD-CHANNEL SCANNER

[7 Radio Shack has introduced a
300-channel VHF/UHF scanner with
coverage from 235 to 300 MHz, 760 to
825 MHz, 852 to 869 MHz and 896 to

ground cabling, so my antenna does not
cross over outside wiring. { run my rig
harefoot to reduce fundamental-overload
TVL, and to allow the use of smaller gauge
wire for the antenna. Should the antenna
fall down, it will not short across other
wires,

Well, this just about covers the what,
why, and how of my hidden 75 and
40-meter antenna. As you can see, it isn’t
hidden at all, but made almost invisible to
the eves of well-meaning (?) neighbors.

73 for now,

Jim, WERJI

Jim Neu earned his Amateur Radio license in
November 1937. All of his equipment was home-
made until well after WW Il His US Naval
career included nine months of specialized
elecironic training and three years of lecturing
on Radar and Countermeasures. Jim was
employed with the Burroughs Corp (UNYSIS}
for 30 vears, where he designed elecironic test
fixtures for in-plant use and later retired as an
electronics Quality Control Engineer. In 1979,
Jim’s Amateur Radio license was upgraded to
Extra Class. He can often be found operating
CW, 88B and FM. Jim’s other hobbies include
Jishing and boating at an inland lake located near
the co-op. e |

1300 MHz. The Pro-2004 is capable of
receiving AM, narrowband FM and wide-
band FM signals. it includes a variety of
convenient features, such as ten search
ranges, direct search capability from any
displayed frequency, a display dimmer and
battery backup. Suggested price, $419.95.
The Pro-2004 is available at Radio Shack
stores. More information is available from
Radio Shack, {700 One Tandy Center,
Fort Worth, TX 76102, tel 817-390-3300
—Rus Healy, NJ2L




Product Review

Conducted By Mark Wilson, AA2Z
Senior Assistant Technical Editor

ICOM IC-375A 220-MHz Multimode Transceiver

Reviewed by Mark Wilson, AA2Z

ICOM fulfills many a VHFer’s wish with
the 1C-375A. Part of ICOM’s new line of
compact 23-W VHF transceivers, the
1C-375A was the first 220-MHz multimode
transceiver on the market. Until now,
VHFers who prefer separate transceivers
for each band had to find some other way
{usually a low-band transceiver and trans-
verter) to get on 220-MHz S8B and CW,

The 1C-375A features 25 W output, FM,
SSB and CW operation, coverage of the
entire 220-MHz band (and then some),
built-in ac-operated power supply, a fast
TR turnarcund DATA mode, memories and
scanning, passband tuning and notch filter,
and full-break-in CW operation. The
operating features and functions of the
IC-375A are virtually identical to those of
the ICOM IC-275A reviewed in October
1987 OST. See the IC-275A review for a
detailed description of many of the controls
and connections listed in Table 1.

Frequency Control

Like its 2-meter counierpart, the
IC-375A features VFO A/B selection, 99
tunable memories, four useful memory
scanning modes, RIT and the ability to
enter virtually any repeater frequency split.
A 1.6-MHz split is standard, but it is easy
to program any split from | kHz through
9,999 MHz using the sET control, In the
nuUplex mode, the frequency display shows
the actual transmit and receive frequencies.

Receiver

The IC-375A receiver covers 216 to
236 MHz. Unfortunately, there isn’t a
whole lot to listen to outside the amateur
band. In the 216-220 MHz range, you can
hear low-power wildlife tracking telemetry
beacons and tone and data transmissions
from inland waterway buoys. The range
above 225 MHz (all the way to 400 MHz)
is assigned to the military and mostly used
by aircraft. If the receiver coverage went
a little lower, to 215.750 MHz, vou could
listen to TV Channel 13 aural carriers to
monitor propagation,

A band-pass filter followed by a 38K121
dual-gate GaAsFET RF amplifier, more
filtering and a singly balanced JFET mixer
{employing a pair of 2SK125s) contribute
to solid receiver performance., The
dynamic-range figures detailed in Table 2
are similar to those of many current HF
transceivers. An outboard preamp is desira-
ble for weak-signal work, however, because
the IC-375A has a receiver noise figure in
the 4-dB range.

The IC-375A receiver is a multiple-
conversion superheterodyne design. In the

PUWER

AF 8- £0L

Table 1

IC-375A Controls and Connections

Front Panel
General

POWER switch

speecH synthesizer switch (for optional
UT-36 synthesizer)

Mode switches

DATA switch

CW DELAY control

8-RFIC ALC meter switch

XMIT transmitfreceive switch

xmiT and RECV indicator lights

Frequency Control

Main tuning knob

scaN start/stop switch
MODE-selective scan switch
SKIP scan switch

Dial Lock switch

TS tuning stap switch

MHz select switch

RIT frequency control

RIT onfoff switch

RIT-CLear switch

vro (A/B} switch

VFO a=B equalizing switch
VFQ spuT switch

puplex switch

Duplex cHecK switch
Memory » VFO switch
Memory write switch
MEmoOry read switch
MEMOrY DNAUP channel selector
Memory-cLear switch

caLL channel switch

Transmitter

mic connector {8 pins)
Mic GAIN control

RF PWR control

coMp speech processor switch

Tone-sauelch switch (for optional
UT-34 tone squsich unit)

Tone seT swiich

TONE onfoff switch

Recelver

PHONES jack (¥ inch)

AGe switch

AF gain control

AF TONE conftrof

fIF GAIN control

saueLch control

noveh filter switch

NoTeH filter control

Pass nand Tuning control

Neise slanker switch

PREAMP on/foff swilch (for optionat
AG-25 extarnal preamp)

Rear Panel

ANTEnna connector (S0O-239)

KEY jack (1/8 inch)

Ext sreaker jack {1/8 inch)

GND terminal

Ac power jack {CEE-22)

Be 13.0v jack (Molex)

Fuse holder

accessory jack (8-pin DIN)

Aas jack (multipin) for digital
communications

REMOTE control jack (1/8 inch)

TX-METER—HFISWR swilCh

CW Bi-IN—OFF/SEMNFULL Switch

CW SIDETONE level control

Speech coOMPressor LEVEL control

MIC TONE control
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Table 2

ICOM IC-375A 220-MHz Multimode Transceiver, Serial no. 01040

Manufaciurer's Claimed Specifications

Measured in the ARRL Lab

Frequency coverage: 216-236 MHz. Specifications

guaranteed from 220-225 MHz.
Modes of operation: FM, USB, LSB, CW.

As specifled.
As specified.

Freguency display: 7-digit LCD, black on an orange

background, 3/8-inch-high digits.
Frequency rasoiution: 100 Hz.
Transmitter

Transmitter output power: 2.5 to 25 W adjustable.

As spacified.
Transmitter Dynamic Testing
2.6 10 30.4 W,

Spurious-signal and harmonic output: Greater than

60 dB below peak power output.

Third-order intermedulation distortion products:

Not specified.
Keying waveform: Not specified.

Transmit-receive turnaround time (PTT release fo
90% output with an 89 signal): Not specified.

Receiver
Recaiver sensitivity:

S5B and CW: less than 0.1 xV for 10 dB S/N.

FM: less than 0.18 uV for 12 dB SINAD;
less than 0.28 xV for 20 dB quieting.

Receiver dynamic range: Not specified.

S-meter sensitivity (uV for S-9 reading):
Mot specified

Squelch sensitivity: FM: less than 0.14 4V
S8B/CW: 0.56 .V,

Receiver audio output at 10% THD:
More than 2 W,

Color: Black.

~70 dB (see Fig 1).

See Fig 2.
See Fig 3.

With the pata switch om:
FM, 1.2 ms; SSB, 46 ms
(see Fig 4).

Recelver Dynamic Tesling

Minimum discernible signal

{noise floor), (dBm): .

- 138.5 (2.3 kHz filter)
0.15 pxV for 12 dB SINAD.

0.23 pV for 20 dB quieting.
Blocking dynamic range (dB): 107.5
Two-tone, third-order intermodulation

distortion dynamic range (dB): 87.5
Third-order input intercept

(dBm): -3.75
4.0. Note: S meter was not accurate;

10-dB increase in signal input

resulted in 20-dB increase on
meter,
F&: 0.065 pV min, 0.24 xV max;

SSB/CW: 0.45 pV min,

»>1 mV max.

2.0 W,

Size (height, width, depth): 4.25 x 9.8 x 11.6 inches.

Waeight: 13.7 Ib,

SSB and CW modes, it uses four con-
versions, with 1Fs at approximately
70 MHz, 9 MHz, 455 kHz 20d 9 MHz. For
FM, three conversions are used with 1Fs
at approximately 70 MHz, 9 MHz and
435 kHz.

The first thing I noticed when listening
to the IC-375A is that the receiver sounds
very quiet in the SSB and CW modes. The
level of hiss and white noise is noticeably
lower than what you might expect to hear,
and this guietness gives the impression that
the receiver is deaf. Of course, lab
measurements and on-the-air listening
prove otherwise! In an A/B comparison,
the IC-375A heard all but the weakest
signals I copied with my usual transverter/
iow-band transceiver combination. Addi-
tion of an external Advanced Receiver
Research GaAsFET preamplifier made the
weaker signals easier to copy, however.

Lab testing turned up a quirk that we
also noticed in the 2-meter 1C-275A: The

36 U5k~

S meter is not accurate. A 10-dB increase
in signal input results in a 20-dB increase
in meter reading. The S meter is very
#ENErous.

For CW operators, a 500-Hz filter is
optional. The review unit was not equipped
with this filter.

Transmitter

Transmitter measurements are shown in
Table 2 and Figs 1, 2 and 3. Power output
easily meets JCOM’s 25-W specification.
The harmonics and spurious emissions, at
70 dB down from the carrier level (Fig 1),
are better by a2 wide margin than required
by FCC regulations.

Transmitter intermodulation-distortion
{IMD) testing, however, was a bit disap-
pointing. The third-order IMD products
are down only 22 dB (referenced o a single
tone), and the higher-order products are
fairly strong. See Fig 2. This could create.
a wide SS8B signal, which could bother iocal

Fig 1—Spectral display of the [C-375A.
Horizontal divisions are each 100 MHz;
vertical divisions are each 10 dB. Output
power is approximately 28 W at 222 MHz.
The fundamental has been reduced in
amplitude approximately 22 dB by means
of notch cavities to prevent analyzer over-
load. All harmonics and spurious emissions
are at least 70 dB below peak fundamental
output. The IC-375A complies with current
FCC specifications for spectral purity.

Fig 2~Gpectral display of the |C-375A
during two-tone intermodulation distortion
(IMD} testing. The transceiver is being
operated at 28-W PEP output at 222 MHz.
Vertical divisions are each 10 dB;
horizontal divisions are each 2 kHz. Third-
order products are approximately 22 dB
below PEP output, and fifth-order products
are approximately 37 dB down.

o e T il e

Fig 3—CW keying weaveform of the
IC-375A. The upper trace is the actual key
closure; the lower trace is the RF envelope.
Each horizontal division is 5 ms.

stations. For comparison, a typical HF
transmitter might have third-order {MD
products 35 to 40 JdB down, and



A

B

Fig 4—Receiver racovery (turnaround) time waveforms for the |C-375A. The receiver AGC
is set to FasT. The photo at A shows the turnaround time in the USB mode using the pata
feature. This combination might be used for AMTOR operation. Each horizontal division is
10 ms. The upper trace shows PTT release. The lower trace is receiver audio output. The
receiver is tuned to an 81 signal. Upon key opening, the delay from opening to 90%
audio output s measured. The turnaround time is 46 ms. Note that audio will be usable
by most communicaticns terminal units before 90% audio output is reached. The photo at
B shows a similar measurement, but in the FM mode using the DaTa feature. This combi-
nation might be used for packet-radio operation. Each horfzontal division is & ms.

Turnaround time is 1.2 ms.

correspondingly lower higher-order
products. Many VHF and UHF trans-
mitters and amplifiers need improvement
in this area.

The 1C-375A includes a speech com-
pressor and a microphone tone control. By
careful adjustment of the rear-panel MIC
TONE and COMP LEVEL controls, it is
possible to get very-good-sounding audio
from ICOM’s standard hand microphone.
You'll need to be able to listen to your
signal in a second receiver, or have a local
friend listen, to make the most of these
adjustments.

CW operators get the choice of semi- or
full-break-in (QSK) operation. While some
operators prefer QSK operation on HF, it
really isn't all that useful on VHF. If you
do like QSK, remember that you won't be
able to use it with your average 220-MHz
power amplifier and/or outboard pre-
amplifier setup. Fig 3 shows the [C-375A"s
CW keying waveshape. Rise and fall times
are a bit sharp, but the signal sounds fine
on the air.

As with the 2-meter model, transceiver
turnaround times are exceptionally fast
thanks to the DATA mode feature. With a
TR turnaround time of 1.2 ms in the FM
mode (DATA feature enabled), the '375
should be especially attractive to packet-
radio operators. In the SSB mode (DATA
feature enabled), turnaround is 46 ms. See
Fig 4. AMTOR and RTTY operation are
covered in the manual.

Manual
The 1C-375A manual is detailed and well
written. In it, you’ll find a wealth of

information about operating the radio. Use
of every control is explained and informa-
tion is given for all of the rear-panel con-

nectors. Information on controlling the
IC-375A with a personal computer (using
ICOM’s *‘communication interface-V*’
system) is sketchy, though. There is no
information about what you can do once
you get the computer hooked up. ICOM
includes a complete schematic diagram of
the I1C-375A, but I couldn’t find a block
diagram in the manual.

Hookup and Operation

The only problems encountered in
hooking up the IC-375A in my station
resulted from incompatible connectors. For
example, the key jack is a 1/8-inch phone
jack instead of the 1/4-inch type used on
the rest of my equipment. The control line
for an external power amplifier is found on
the eight-pin accqy jack (a matching plug
is not supplied). Note that the amplifier
control line is rated for a maximum of
20 V dc. This shouldn’t be a problem with
most solid-state amplifiers, but be sure to
check the keying voltage on tube-type
amplifiers before using them with the
{C-375A.

I used the IC-375A for casual operation
and during the ARRL September VHF
QS0 Party. Most of the time I used it with
an external RF Concepts 120-W solid-state
power amplifier. The receiver worked well
during the contest on CW, SSB and FM,
although there weren’t too many rock-
crushing signals on the air. I heard plenty
of stations, even without an external
preamplifier. Reports received during the
contest and during the weekly 220-MHz
SSB Pack Rats net indicate that the trans-
mitted audio sounds fine.

Manufacturer: ECOM America, Inc,
2380-116th Ave NE, Bellevue, WA 98004,
tel 206-454-7619. Price class: $1400,

RF-CONCEPTS RFC 2-23 AND RFC 3-22
SOLID-STATE 144- AND 220-MHz
AMPLIFIERS

Reviewed by Bruce S. Hale, KBIMW

Brick I: a handy-sized unit of building or
paving material typically being rectangular
and about 214 x 3% » 8 inches and of
maoist clay hardened by heat

2: a good-hearted person

3: a rectangular compressed miass (as of ice
creant)

4: a semisoft cheese with numerous small
holes, smooth texture, and usually mild
Havor!

I wonder who first used the term ““brick™
to refer to a small solid-state amplifier.
They’re not semisoft or full of holes (we
won’t talk about semiconductor theory),
but #’s an appropriate term. What can you
say about a brick? It just sits there, holding
the wall up. A good solid-state brick should
just sit there and work. These RF Concepts
amps are good bricks; you put watts in and
you get more watts out.

The RF Concepts RFC 2-23 is a
144-MHz amplifier and the RFC 3-22 is for
220 MHz. Except for frequency range and
power output, the two units are virtually
identical. Both work on SSB, CW and FM.
They are linear amplifiers—the front-panel
¥FM/8SB switch changes the TR-refay
dropout time. The relay drops out instantly
in FM, but there is a slight delay
(adjustable) in the 5SB mode so that the
relay doesn’t drop out between words and
syllables.

Both amplifiers accept input power in the
range 200 mW to 5 W, bit maximum
usable drive is about 2 W, The RFC 2.23
puts out 30 W with 2-W drive, and the RFC
3-22 delivers 20 W with 2.W drive. The
amplifiers each draw about 4 A at 13.8 V
dc at maximum output. They feature
antomatic SWR protection shutdown cir-
cuits, If the amps sense SWR over 3:1 at
the output, they automatically shut down
to protect their output transistors.

Transmit-receive switching is fully auto-
matic; an RF sensor in the amp switches
the TR relay when you transmit. There is
to provision for manuaily controlling the
TR relay from the transceiver.

All of these factors contribute to the
“brick-like’” qualities of the amplifiers.
You supply voltage and connect the feed
lines, and you're done. The rear-panel
power connection is made through a two-
pin polarized connector; RF Concepis sup-
plies a 6-foot cable with matching con-
nector and fuse. RF input and output
connections are handled by a pair of
50-239 jacks.

Both amplifiers are equipped with
gallium-arsenide FET (GaAsFET) pre-
amplifiers. The preamp is activated by a

Webster's Ninth New Collegiate Dictionary
{Merriam-Webster, Inc, Springfield, MA, 1983),
p 178,
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Table 3

RF Concepts RFC 2-23 144-MHz Amplifier, Serial no. 2-0254

Manufacturer’s Claimed Specifications
Fraquency range: 143-149 MHz.
Modes of operation; FM, CW, 88B.

Power output: 30 W with 2-W drive. Input
power: 0.210 5 W.

Spurious signal and harmonic supprassion:
Not specified.

Feceive preamp: 20 dB gain with 0.75-1.5 dB
noise figurs,

Receive preamp 1-dB comprassion point:
Not specified.

Powar requirement: 13.8 V dc at 4 A,

Color: Black.

Size (helight, width, depthy 2 x 3.5 x 8.5 inches.

Weight: 5 Ib.

Measured in ARRL Lab
Tested from 144 to 148 MHz.

As specified. Also works on packet
radio.

34.9-W output for 2-W drive.

Seea Fig 5.

21.5 dB gain, 1.22-dB nolse
figure at 146 MHz.

~11-dBm output.

13.8 V dc at 4.15 A requirad at
full output.

Table 4

RF Concepts RFC 3-22 220-MHz Amplifier, Serial no. 3-1016

Manufacturer’s Claimed Specifications
Fraquency range: 220 to 225 MHz
Modes of operation: FM, CW, SSB.

Power output: 20 W with 2 W drive. Input
power:. 0.2 to 5W.

Spurious signal and harmonic suppression:
Not specified.

Receive preamp: 15 dB gain with 1-1.75 dB
noise figure.

Receive preamp 1-dB comprassion point:
Not specified.

Power requirement; 13.8 V dc at 4 A.

Color: Black.

Size (height, width, depth): 2 x 3.5 x 6.5 inches.

Weight: & Ib.

Measured in ARRL Lab
As specified.

As specified. Also works on packet
radio.

22.8-W output for 2-W drive.

See Fig 6.

22.17 dB gain, 1.47-dB noise
figure at 222 MHz.

- B-dBm output.
13.8 V dc at 4.25 A required at
full output.

as 05~

Fig 5—8pectral display of the RFC 2-23.
Horizontal divisions are each 100 MHz;
vertical divisions are each 10 dB. Output
power Is approximatsly 34 W at 144 MHz.
The fundamental has been reduced in
amplitude approximately 28 dB by means
of notch cavities to prevent analyzer over-
load. All harmonics and spurlous emissions
are at least 64 dB below peak fundamsntal
output. The BRFC 2-23 complies with cur-
rant FCC specifications for spectral purity.

Fig 6—Spectral display of the RFC 3-22.
Harizontal divisions are each 100 MHz;
vertical divisions are each 10 dB. Output
power is approximatsiy 21 W at 222 MHz.
The fundamental has been reduced in
amplitude approximately 22 dB by means
of notch cavities to prevent analyzer over-
load. All harmonics and spurious emissions
are at least 668 dB helow peak fundamental
output. The RFC 3-22 complies with cur-
rent FCC specifications for spectral purity.

front-panel switch, and the preamp can be
used without the rest of the amplifier on.
If you need a boost for your receiver, but
don’t need full-power transmit, switch on
the preamp without switching the main
power switch on. The preamp is auto-
maticaily switched out when the amp goes
from receive to transmit.

Operation

Once you’ve hooked up one of these
amplifiers, there isn’t much more to do.
Front-panel switches are for SSB/FM.
POWER ON/OFF and PREAMP ON/OFF, LEDs
indicate when power or preamp are on, and
when the amplifier is in transmit.

The preamps work very well, For
example, at my house, the W1 AW repeater
went from $3 to 89+ when I switched on
the preamp. [ used the RFC 3-22 220-MHz



amplifier at my home station with 1 Yaesu
tT-109RH hand-held, and the additional
power was convenient when I was using a
220-MHz/6-meter remote station about 15
miiles away. The amp handled the 5-W out-
put from the Yaesu with no complaints.
1 also used the amplifiers in my car with
a pair of hand-held transceivers. | used the
220-MHz amp with a Yaesu FT-109RH,
and the 2-meter version proved to be a
good companion to a Yaesu FT-23R,
Again, the additional power was very
handy. Most of the time, I was able to use
the low-power position on the hand-held
to conserve battery power and still get
enough power from the amplifier to access
local repeaters. When I needed the fuli out-
put, I switched the hand-held to high
power. The preamp made it possible for me
to hear repeaters full quieting in spots
where they had been very noisy without it.
We did have a problem with the review
RFC 3-22 220-MHz ampiifier during initial
lab testing: Spurious emissions did not meet
FCC requirements, the unit introduced
about 10 dB of loss with the power switch
off and the preamplifier exhibited un-
usually low gain and high noise figure. We
returned the amplifier to RE Concepts: they
promptly repaired it under warranty and
returned it free of charge. The problem was
traced to a faulty relay, which RF Concepts

New Products

ANTENNA SPECIALISTS RF POWER
DIVIDERS

] The Antenna Specialisis Co, Cleveland,
Ohio, has introduced RF power dividersin
three frequency ranges for continuous
coverage from 144 through 960 MHz, The
dividers are available in two- and four-port
designs, and can be used for phasing similar
or different antennas in a variety of
applications. All-copper construction is
used; input and output connectors are type-
N. SWR is rated at 1.5:1 or less, and the
dividers are rated to handle 500 W. For
more information, contact The Antenna
Specialists Co, 30500 Bruce Industrial
Pkwy, Cleveland, OH 44139-3996, tel
216-349-8400—Rus Healy, NJ2L.

BENCHER LOW-PASS FILTER

[1 The Bencher YA-1 low-pass transmitter
filter is designed to attenuate barmonic

replaced with a betier part. Our review unit
was from an early production run; current
production units use the better relay.

These amps are real bricks (good-
hearted, not semisoft). They do their work,
they don’t eat much {current) and they
don't complain. They make excellent
additions to any ham shack or mobile VHF
installation.

Manufacturer: RF Concepts, 2000
Humboldt St, Reno, NV 89509, tel
702-827-0133. Price class: RFC 2-23, §112;
RFC 3-22, 3112,

SOLICITATION FOR PRODUCT
REVIEW EQUIPMENT BIDS

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

The following ARRL-purchased Product
Review 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 March 27,
1988. Bids postmarked after the closing
date will not be considered. Bids will be
opened seven days after the closing post-

radiation by at least 80 dB at and above
54 MHz. Passband frequency range: 1.8
through 30 MHz. The filter has 52-§} input
and output impedances, and is rated to
handle 1.5 kW of continuous RF, and 5 kW
peak power. For more information, contact
Bencher, Inc, 333 West Lake St, Chicago,
IL 60606, tel 312-263-1808 —~Rus Healy,
NJ2L

A & A ENGINEERING §-BIT A/} AM
DEMODULATOR

1 To support Elmer Schwittek’s (K2LAF)
MULTIFAX™ WEFAX program for the
IBM® PC, A & A Ewngincering has
developed an updated demodulator/ADC
(analog-to-digital converter) circuit and in-
corporated it in their no. 206 series kits.
This new demodulator overcomes some
filter-ringing problems present in the earlier
design, and provides more gain in the
amplifier stage.

Stas, WOUCM (who owns A & A

niark date, In the case of equal high bids,
the high bid bearing the earliest postmark
will be declared the successful bidder.

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
separate bid and envelope. Shipping
charges will be paid by the successful
bidder, FOB Newington. The successful
bidder will be advised by mail of the suc-
cessful bid. No other notifications will be
made, and no information will be given by
telephone to anyone regarding final price
or identity of the successful bidder.

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

Yaesu FT-23R 2-meter FM  hand-held
transceiver, s/n 6NO73075 (see Product
Review, Dec 1987 QS87). Minimum bid
$173.

AEA PK-232™ multimode data communi-
cations terminal, s/n 03097 (see Product
Review, Jan 1988 QST). Minimum bid
$200.

Kenwood R-5000 general-coverage
receiver, s/n 8020070, with YK-88C and
YK-88A-1 filters (sold as a package only,
se¢ Product Review, Feb 1988 QST).
Minimum bid $553. gE=]

Engineering), reports that HF WEFAXers
are also using the A/D converter section
of the demodulator/ADC beoard to
enhance HF WEFAX pictures. In answer
to requests from these users for 4-bit A/D
conversion capability, A & A Engineering
designed the new board to provide 8-bit
conversion. Presently, no known WEFAX
programs use the full 8-bit capability of this
board, but the room for expansion is there.
An optional AGC board will soon be
offered as an add-on to this demodulator.

To order, or for more information,
contact A & A Engineering, 2521 W La
Palma, Unit K, Anaheim, CA 92801,
tel 714-952-2114. Price: no. 206-KIT,
$49.95; no. 206-PCB (PC board only),
$14.95; no. 206-ASY (assembled and tested
unit), $69.95. A & A Engineering also
offers a package that includes the HF
WEFAX demodulator (no. 109}, the AM
demodulator/ADC (no. 206) and power
supply (no. 133).—Pau! K. Pagel, NIFB
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Hints and Kinks

Conducted By David Newkirk, AK7TM
Assistant Technical Editor

TUBING REDUCER REPLACES
COAXIJAL HOOD

(] The UJG-106 hood is the preferred
method of preserving the shielding of
RG-8, RG-213 and similar cable behind an
S0-239 coaxial jack, but I couldn’t find a
local source of these parts. I discovered,
though, that hardware and plumbing shops
carry a substitute: A 1/2-t0-3/8-inch
copper tubing reducer that does the job
nicely! (See Fig 1.) A 140-W soldering iron
provides sufficient heat to install the
reducer.

Prepare the cable as shown in Fig 1A by
removing 7/8 inch of the cable jacket and
folding back the braid. Strip 3/16 inch of
insulation from the center conductor. Tin
the outside of the narrow end of the tubing
reducer. After the reducer cools, slide it
over the cable, narrow end first.

Tin the back of the 50-239 base plate as
shown in Fig 1A and allow it to cool.
Solder the cable center conductor to the
$0-239 pin (Fig 1B). Slide the reducer flush
with the SO-239 base plate and solder it to
the plate as shown in Fig 1C. Like tinning
the back of the plate, this operation re-
Yuires thorough heating of the work, so be
sure to let the soldered assembly cool
before vou move to the next step.

See Fig 1D, Pull the cable braid over the
reducer. Wrap several turns of solid
hookup wire around the braid and twist the
wire ends tightly to hold the braid in place.
Trim the braid close to the wire with
diagonal cutters, then solder the wire-
wrapped braid to the tubing reducer.
wJohn J. LoRe, W4l1.GD, White Stone,
Virginia

TDENTIFYING IC PINOUTS ON
CIRCUIT BOARDS

7 Building IC projects on perforated
board can be frustrating because device
identity, orientation and pinout are
confusing on the wiring side of a board.
Troubleshooting a perf-board IC project is
difficult for the same reason. My solution
to this problem requires only a piece of
masking tape for each 1C, a pocketknife
and a pen or pencil. The description of the
technique assumes that the IC to be
identified has already been placed on the
board.

Cut a piece of masking tape slightly
longer than the footprint of the IC. Using
the pocketknife blade, push the tape down
over the IC pins until it sticks to the board.
Run the sharp edge of the knife blade along
the 1C pins to smooth the tape, and finish
the job by passing the unsharpened edge
of the blade between the IC pins to ensure
firm adhesion. Next, write the IC’s func-
tion and pin numbers on the tape. I usually
identify only the corner pins of the chip—

40 o5

Fig 1—W4LGD uses a 1/2-to-3/8-inch copper tubing reducer as a substitute for the
UG-108 coaxial hood. Like the UG-106, the tubing reducer provides shielding between
pane! and cable braid for RG-8, RG-213 and similar transmissicn lines. See the text for

instructions.

pins 1, 7, 8 and 14 for a 14-pin device, for
instance.~—~Crene Shapiro, WODLQ, Prairie
Village, Kansas

Editor's Note: So acute ara the problems.of IC
pinout and Identification in the construction of
complex digital prototypes that a number of
manufacturers now offer preprinted identification
tags that can be slipped over the pins of wire-wrap
IC sockets. (One such product is the Wrap-1D,
manufactured by OK Industries, Inc.) Because
these tags are intended for wire-wrap use, they
may not withstand soldering heat. Nonetheless,
wire-wrap identification tags may bs worth in-
vestigating for soldered projects, especially for
circuits contalning many ICs.

SOLDERING TO STAINLESS STEEL—
ALMOST

[1 Stainless steel doesn’t take solder, but
the equivalent of a soldered connection can
be made to stainless steel by means of a
welding technigue. Using an oxyacetylene
or Mapp® gas torch, braze a patch of brass
to the steel. Solder your connection to the
brass instead of the steel. If you use this
technigue for connection to a stainless steel
¢lamp on an aluminum antenna element,
be careful not to allow contact between the
brass and the aluminum: corrosion can
result where these metals touch.—-Edson B.
Snow, W2UN, Pompano Beach, Florida

CLEANING KEY CONTACTS

IZ1 In the early days of landline and wireless
telegraphy, operators cleaned their key
contacts with a special burnishing tool.
Here’s a method of cleaning key contacts
without a special tool. The business end of
a burnishing tool consisis of a thin metal
strip coated with fine abrasive. The striking
pad of a safety matchbook can also serve
as a burnisher. Cut the striking pad from
the matchbook cover and pull it siowly

through the key contacts: once with the
abrasive side up and again with the abrasive
side down. Fold the strip to create opposing
abrasive faces if you prefer to clean both
contacts in one pass.---Joe Rice, W4RHZ,
Covington, Kentucky

Editor's Note: Burnishing tools are stifl available
from various electronics parts houses. These tools
are intended for use on relay contacts. Depending
on the compesition of the contacts to be cleaned,
howaver, injudicious use of abrasives can do mare
harm than good to a malfunctioning relay or balky
cade key. Befora you resort to abrasive cleaning,
{ry this first: Pass a strip of uncoated, high-quality
{bond} paper between the dirty contacts. Gently
¢lose the contacts on the paper and move the strip
back and forth untit the contacts no longer darken
the paper. Next, check the contacts for proper
operation. If the problem hasn't cleared, &
burnishing teol—or its equivalent—is the next
step.

SIMPLE AND INEXPENSIVE MOTOR
FOR CRANK-UP TOWERS

{7} Cranking up a tower by hand is a chore,
and commercial motor drives are expen-
sive. A cast-off power unit from a chain-
driven garage-door opener can do the job
inexpensively. In my case, 1 weided a
bicycle sprocket to the winch assembly on
my tower and coupled a Perma
Power? motor to the sprocket by means of
a bicycle chain. With the é-inch sprocket
I installed, the motor raises the tower in
seven minutes. A smaller sprocket would
raise the tower faster, and might be a bet-
ter choice.—John R. Kersten, WEBNY,
Brainerd, Minnesota

USING A RECEIVER AS A
NEUTRALIZATION INDICATOR

[ Ham lore has it that grounded-grid
amplifiers need not be neutralized, but this
is true only at frequencies at which
reactances in the tube(s) and amplifier



circuitry do not encourage positive feed-
back. I was reminded of this when I built
a grounded-grid amplifier using parts [
aiready had on hand. The tubes 1
used—805s—work well as class-B audio
amplifiers but were not designed for
grounded-grid RF service. This grounded-
grid amplifier required neutralization! My
neutralizing technique requires only a
receiver (or transceiver in recefve mode) and
an antenna.

First, remove all power from the ampli-
fier and be sure its high-voltage filter
capacitors are safely discharged. Next,
hardwire the RF contacts of the amplifier
TR relay into the transmit mode. Connect
the recetver to the amplifier input and the
antenna to the amplifier output. Tune in
a steady signal and peak the amplifier tank
circuit for 2 maximum S-meter reading.
Adjust the amplifier neutralizing capacitor
for a signal null. Finally, return the TR
relay wiring to normal. The amplifier is
neutralized.

I like this technique because it can be
done when nothing in the amplifier is hot,
thermally and electrically.—Scott Reaser,
K6TAR, Pacific Palisades, California
Editor’s Note: Although neutralization of the
amplifler went well, KETAR later reported that the
rig didn’t pan out. Showing true ham spirit, Scott
penned this note on the back of his publication
ralease form: "'Please note that although  think
the idea | submitted has merit, that particular
application was a disaster. Case In point: 805
tricdes made & lousy linear, even if the tubes were
freel Subsequent to my original communication,
| started over with the amplifier. Rebuilt with a
single 3-500Z and a Hypersil® transformer supply,

the amplifier works nicely. The lesson is to use
parts designed for the application.”

SHIELD CHOKES FOR COAXIAL
CABLE

] When a coaxial (unbalanced) trans-
mission line is used to feed a balanced
antenna directly, RF current can flow on
the outside of the cable shield. Even when
a balun transformer is used to correct the
imbalance, near-field antenna radiation can
induce current flow on the outside of the
cable shield if the coax does not leave the
antenna perpendicularly. RF current flow
on the outside of the shield is undesirable
because it can distort ithe radiation pattern
of the antenna, and may lead to inaccurate
SWR measurements and stray RF in the
shack.

You can use two shield chokes to reduce.
the effects of external shield current at the
ends of a feed line, Form each choke by
winding ten turns of feed line at the
minimum bending radius (usually ten times
the line diameter) recommended for the
line, Use electrician’s tape to hold the turns
in place after you wind each coil. Place one
choke within % wavelength (at the highest
operating frequency} of the antenna; place
the other at the same distance from the
transmitter. Caution: Don’t form shield
chokes in foam-dielectric transmission line.
Tightly coiling such cable can cause the

ADJUST POWER SUPPLY
FOR $3.8 ¥V HERE

POWER
SUPPLY -

Ri
140,
20 W

BT =" 12V

XCVR

A
: JUMPER
B

D2

Fig 2—-KFEGL's powsr supply/charging circuit. In this application, D1 and D2 are 8A,
800 PIV dlodes (Motorola MR756, ECG5815 or equivalent), R1 is a wirewound unit and
BT1 is a size 27, deep-cycle, lead-acid storags battery. The jumper is used only during
power fallures (see text). The power supply is normally turned on only while the station is
attended. In tailoring this circuit to your application, use conservatively rated components.

ceater conductor to move out of con-
centricity because of foam “cold flow.”
This changes the line impedance at affected
points and reduces the power-handling
capability of the cable.

If you're thinking of using a 1:1 balun
transformer with your.coax-fed dipole or
at the driven element of a beam antenna,
consider using a shield choke instead.
Shield chokes are easy to construct using
readily available materials, Properly built,
they can handle as much power as the coax
that composes them. 1n balun applications
where impedance transformation is not
required, a shield choke may be the better
alternative.—Bob Schetgen, KU7G, ARRL
HQ Staff

ELIMINATING DIAL-DRIVE
CLUTCH SLIPPAGE IN THE HW-101

1 After I became the third owner of a
Heathkit HW-101 transceiver, I noticed
that its VFO occasionally slipped out of
calibration at the ends of its range. I dis-
covered the cause after removing the VFO
assembly from the rig to inspect the dial-
drive clutch: After years of pressure, the
plastic clutch (Heath part no. 266-200) had
warped. I reversed the clutch disk so that
the inside surface of the disk faces cutward,
making the warpage work in my favor,
Now, the dial drive works well. The clutch
allows just enough skippage for manual
calibration of the VFO dial scale— Fernon
D. Range, Jr, KAYNBH, Rochelle, llinois

A DEEP-CYCLE BATTERY AS AN
EMERGENCY POWER SOURCE

[J After I acquired a size 27, deep-cycle
lead-acid battery as an emergency power
source for my 2-meter transceiver, hams on
the local repeater advised me on how to
keep the battery charged. ““Connect a
variable de¢ supply in paralle]l with the

battery and set its output voltage to 13.6,”
they said.

The current capability of my power
supply is insufficient for such service. The
supply can source the 4,8 A required by the
rig during high-power transmit, but is rated
at only 3 A for continuous duty. Con-
necting the supply directly in paraflel with
the battery and the transceiver would, at
times, result in current drain exceeding the
supply’s continuous-duty rating.

Fig 2 shows my solution to this problem.
Charging current with this circuit is 1 A
or less, and the supply can still power
the transceiver, Instaflation of a jumper
across points A and B applies the full
battery voltage to the transceiver if this is
needed during an extended power failure.
-~George Hopkins, KF6GL, Sunnyvale,
California

BETTER AUDIO QUALITY FROM AN
OUTBOARD SPEAKER

[2J T have a hearing disability that requires
bassier response and more audio output
than my stock Kenwood SP-930 speaker
could provide without objectionable distor-
tion. I improved the power-handling capa-
bility and frequency response of the *930
by replacing its speaker with a 4-inch Radio
Shack® automobile speaker (RS 40-1197).
This replacement speaker exactly fits the
mounting holes in the SP-930! Next, 1 lined
the speaker cabinet with fiberglass insula-
tion (RS 42-1082 or equivalent) to damp
acoustic resonances.

Modified in this way, the SP-930 handles
the full audio output from my TS-930
transceiver without noticeable distortion,
and its frequency response is substantially
improved. The outboard speakers used by
many hams can probably be improved by
similar modifications.—Maurice Sasson,
MD, W2JAJ, New Rochelle, New York

S5}

March 1988 a1



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.

THE DIGI-CAT IS BACK

{1 You can now obtain preprogramimed
8748 microcontroller {Cs and PC boards
for the DIGI-CAT project (Apr 1987 QST,
pp 40-43) from author Steve Reyer. Com-
plete kits are aof available. The
preprogrammed 8748 costs $25, and the PC
board is $8. Shipping, for up to two items,
is $2.50 US and Canada, $3.50 Europe and
$4.50 elsewhere. A check or money, order
in US funds is required. Send vour order
to: Reyer & Associates, PO Box {7821,
Milwaukee, W1 53217, The ARRL and
QST in no way warrant this offer,

[The PC-board pattern and parls overlay are
presentad in the article. An oblect code listing for
the program is available from the ARRL Technical
Department for $1 to cover copying and handling
costs.—Ed.|

TAMING TOUCH-AND-GLOW LAMPS

i.1 John Adams (W70TC) and Colin Hall
(G4JPZ) both had solutions for preventing
RF transmitters from furning on touch-
and-glow lamps.'® There is another
problem associated with these lamps: They
are prolific RFT generators on bands from
{60-10 meters—and probably higher!?

For those of you not familiar with these
lamaps, they are metal-frame, decorative
table lamps that are turned on and off by
touching the metal lamp frame. The first
touch turns it on dimiy; a second touch
increases the lamp output to medium
brightness, and 2 third touch resulis in full
iamp brilliance. A fourth touch turns the
lamp off and readies it for a new round of
switching.

There is no conventional mechanical
switch on these lamps. Switching is con-
trolied by a small circuit board enclosed in
a plastic box in the lamp base. One lead
from this board connects to the lamp
frame. This wire, which the Hints and
Kinks items referred to as the signal lead,
senses changes in capacitance when the
lamp is touched; it then initiates switching
action.

Here’s how one of these lamps affected
operation at one Amateur Radio station
Jocation. Strong, tunable, unstable, raspy
(T2 note) signals were observed on all
bands from [60-10 meters. The bandwidth
of these signals varied from about 15 kHz
on 160 meters up to several hundred kHz
on 10 meters. (When the signals were first
heard, their source was unknown.) The

1J. Adams, “"AFIl and Touch-Controlled Lamps,”
Hints and Kinks, May 1985 QST, p 45.

25, Hall, “More On RFI to Touch-Controlled
Lamps,” Hints and Kinks, Jan 1986 QST, p 49,

3G, Enix, “Touch-Lamp Transceiver,” Technical
Correspondence, Feb 1987 QST, p 43.
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signal strength of these signals was sub-
stantial enough to cause destructive inter-
ference to communications. On 21 MHz,
the RFI registered S7 on a Ten-Tec Cor-
sair receiver.

After a long search and much direction-
finding work, the cause of the RFI was
found to be a touch-and-glow lamp about
450 feet from the station. With each touch
of the lamp frame, the interferinz-signal
frequency shifted somewhat, but was
always present—even with the lamp turned
aff! As long as the lamp is plugged in, a
noise generator is going full-blast 24 hours
a day!

in an effort to determine if the problem
was a faulty individual component or faulty
design, a dealer’s stock of 10 lamps was
checked. Strong RF1 was emitted by all the
lamps, so the problem appears to be one
of inadequate design.

Three lamps were closely inspected. All
were made in Taiwan, and none had the
Underwriter’s label. (It is doubtful that
these lamps meet the requirements of Part
15 of the FCC rules and regulations.) Each
of the lamps inspected operated in the same
manner, but each circuit board (there is one
per lamp) seemed to have been made by a
different Taiwanese manufacturer. In the
following discussion, these circuit hoards
will be referred to as no. 1, no. 2 and
no. 3.

Board No. 1

Applying the reciprocal theorem, I
reasoned that the same fix that keeps RFI
out of the lamps, might also stop the
lamps from radiating RF1. Accordingly, a
4.7-mH, 100-mA RF choke in series with
a 1.8-k@ resistor was inserted in the signal
lead of circuit board no. 1. Most of the RF1
was suppressed. Apparently, most of the
RF was being radiated by the lamp frame
in this case.

Board No. 2

The same fix was applied fo board
na. 2. Some RFI suppression resulted, but
not nearly enough. I then discovered that
the RF was also being reradiated by the ac
power cord. Several remedies were tried.
First, 1 bypassed the three power leads thot,
hot-switched and neutral) to each other
with 0,005 pF capacitors. (Note: These
lamps all have two-wire ac power cords; no
third-wire ground is used. Also, the leads
to which ['m referring are the leads from
the board.) Next, I placed chokes wound
on small ferrite toroids in each of the three
power leads. Both of these remedies were
applied inside the lamp base, but neither
one alone, or both, would eliminate all the
interference. Additionally, the lamp power

cord was plugged into a Radio Shack
power-line filter, but the RFI on 21 MHz
persisted.

The cure for the power-line radiation for
board no. 2 consisted of winding seven
turns of the power cord around an Amidon
FT-24(-43 toroid (2'4 in. OD, 1% in, ID).
This toroid is large enough to pass the
power-cord plug and make the winding,
but the core is too large to fit into the lamp
base. (There may be other ferrite materials
Lietter suited for this particular use, but the
type 43 material was readily available.)

The ultimate fix proved to be the com-
bination of a 1.8-k{} resistor in series with
a4.7-mH, 100-mA RF choke inserted in the
lamp’s signal lead, and the use of the
2t4-in, toroid. The other components (by-
pass capacitors and small ferrite toroids)
were removed.

While experimenting with hoard no. 2,
I found that the resistor inserted in series
with the lamp’s signal lead could be raised
to 5.5 k@ without affecting the operation
of the lamp. Raising this resistor to 8 k{2
caused loss of touch operation (no inter-
mediate resistance values were tried). In this
particular case a value of 1.8 kI was used
because it was sufficient. With tougher RFI
cases, raising the resistance to the highest
value possible, consistent with proper touch
operation, would provide greater attenua-
tion. Because a negligible amount of power
is dissipated in the resistor, a ¥2-W unit
should be more than adequate.

Board No. 3

‘This board required a 3.3-k{ resistor in
series with a 9.4-mH RF choke in series
with the lamp's signal lead. This change
eliminated the RFI on all HF bands except
for 21 MHz. Plugging the lamp’s power
cord into a Radio Shack power-line filter
removed the 2I-MHz RFI.

A word of caution: If vou are thinking
of acquiring a touch-and-glow lamp, be
advised that even after modification, the
interference may still persist within
distances of 50 ft or less.

1 referred my problems and findings to
the FCC and ARRL HQ. The only action
the local district of the FCC took was to
refer the compiaint to the Director of Con-
sumer Affairs of the Electronic Industries
Assoctation. The ARRL is willing to assist
amateurs who may have a particularly bad
local situation, through contact with the
FCC in Washington. I hope these actions
will result in the removal of this plague
from the ham bands.

George Wright, W20W, helped me
identify and locate the source ot the RFI
problems.—Rip Merrell, W4FX, Rie 13,
Box 190, Anderson, SC 29624



Fig 1—This 1500-W dummy load uses four
50-ohm, noninductive terminations coupled
to the power source through quarter-wave-
length cables. The length of the cables
used between the individual loads and
matching sections should be as short as
possible.

A LOW-COST, 1500-W DUMMY LOAD

[ Although commercially manufactured,
high-power, 50-ohm dummy loads are
available, most are too expensive for
amateurs to afford. The popular Heathkit
HN-31/7HN-31A will often be damaged by
power levels barely approaching 1500
watts. One way around these hurdles is
shown in Fig 1.

As shown in the diagram, four dummy
loads, such as those made by Heath, and
two quarter-wave coaxial matching sections
are combined to provide an inexpensive,
high-power dummy load. The only caveat
is that the combination is frequency sen-
sitive, so the quarter-wave cables have to
be changed when you change bands. Old
coax can be used to lower the overall
project cost; the cable losses will make the
job easter for the dummy loads. Because
of the high voltage levels involved, the coax
should be RG-213 or better.

It’s important to use efectrical rather
than physical quarter wavelengths of cable.
The lengths of coax between the individual
dummy loads—R1/R2 and R3/R4 and the
matching sections—should be as short as
pussible. If everything is working correctly,
the individual loads will be equal in
temperature, and the SWR will be very
close to 1:1, This project has not actually
been tested in the lab, but the theory behind
it is quite sound.—Zack Lau, KH6CP,
ARRL Lab Engineer

RTTY SOFTWARE COMMENTS

{1 ¥°d like to share some observations con-
cerning incorrect operation of RTTY soft-
ware and discuss some basic operating
concepts of the mode.

There are some software packages that
cause the equipment to revert to a spacing
condition when you stop typing. (Most
signals 1 hear on the air don’t exhibit this
anomaly.) [n two programs I own, the soft-

ware resets the output port to a spacing
condition after a typing delay of about
three seconds. This procedure is not cor-
rect. I don’t know if this is an oversight on
the part of the program author, or if it’s
a misconception as 1o how an RTTY pro-
gram is supposed to work, This type of
operation can be very annoying when you
have to set your output frequency for net
operation. 1 am sure that some programs
can be paiched to eliminate such action, but
others probably cannot.

"The other fault concerns the concept of
the so-called ““diddle” character that is sent
during idle periods. I’ve noticed that some
programs use the BLANK instead of the
LETTERS character. The difference between
the BLANK and LETTERS js that the BLANK
is made up of a siart bit and five zero or
“spacing™ bits, terminated by the stop bits.
The LETTERS character is composed of a
start bit and five one or “marking™ bits,
terminated by the stop bits. Therefore, the
BLANK i3 a ‘‘noncharacter’ consisting of
only the five zero bits.

A brief look at the history of radio-
teletype shows that the LETTERS character
was originally used (aside from shifting to
lowercase) to keep the main shafts of the
mechanical printers rotating and in sync
with the sender. This held to a minimum
the chance of the receiving station missing
or garbling the first character sent. These
machines were notoriously undermain-
tained, and some method of assuring good
copy was needed. Hence, the diddle. A
secondary benefit of the diddle was to keep
the circuit active so that a listener would
know that the transmitter was not stuck in
a mark condition because of some trouble.

Incidentally, the BLANK character did
{does?) have its use. On mechanical printers
used in the weather service, the first BLANK
received suppressed spacing and allowed a
plus sign to be overprinted on a previously
sent O 1o create the ‘“‘complete overcast”
symbol. Any subsequent blanks received
caused the printer to lock out and cease
printing the plus sign. (I believe thers are
some of these machines still in service.,) So,
the BEANK is 4 BLANK—a nothing.

Computer-oriented people like to call the
SPACE a BLANK, 50 keep this terminology
difference in mind when thinking and dis-
cussing RTTY. The Baundot BLANK is com-
parable to the ASCII NULL, whereas the
Baudot 1LETTERS is comparable to the
ASCII rusoUT. The SPACE has its own
unique bit pattern in each code.

If you are going to write a RTTY pro-
gram, don’t reset the output port to a
spacing condition. And, if you’re going to
include a diddle feature, make it use the
LETTERS character.—Paul Eriksen,
W3TZE, 12 Stalwart Dr, Newark, DE
19713

Note: All correspondence addressed to this
column shou!d bear the name, call sign and
complete address of the sender, Pleass include
a daytime telephone number at which you may
be reached i necgssary. 0 E#E

New Books

RADIO'S FIRST TWQ DECADES

Published by Cologne Press, PO Box 682,
Cologne, NJ 08215, 1987 edition. Soft-
cover, 84 x 54 inches, 63 pages, $3.50
plus 31 shipping.

Most amateurs 1 know are interested in
the early days of radio. 1 share their fasci-
nation about the days before my time as
a ham. You should find Radic’s Firsi Two
Decades enjoyable, whether your interest
is academic or nostalgic. The book consists
of excerpts from an original Thomas Y.
Crowell Company publication called Radio
from Start to Finish. Permission to print
these excerpts was granted by Harper &
Row Publishers, Inc.

This book contains six chapters. They
are, in order: Radio’s Beginning; Marconi
Spans the Ocean; The Human Voice Takes
Wings; Broadcasting Begins; and Broad-
casting Grows. The nonfiction accounts in
this book, discussing the activities of such
pioneers as Armstrong, DeForest, Edison,
Fessenden, Fleming, Hertz, Marcont and
Maxwell, are spellbinding. The accounts of
the early work of these men were first
published in Radio from Start fo Finish in
1942, but this material is of timeless value.
This book should be of special interest to
newcomers to amateur and professional
radio and it offers a capsule-form refresher
for old-timers.

You will learn how some amateur stations
became present-day broadcast stations, such
as KDKA (Pittsburgh) and WWJ (Detroit).
1 found the section on the change from
spark transmissions to voice and music
broadcasting especially engrossing. The
public regarded the sound of voices and
music in earphones as “‘uncanny.” This
form of intelligence coming from an invisi-
ble medium was regarded as a miracle!
How ironic this seems to us now—we take
radio transmissions so much for granted
today! 1 felt the impact of our ignorance
about radio-wave propagation when I read
the section about Marconi’s breakthrough
in 1897 when he installed a shore wireless
station at Spezia, Italy, and communicated
successfully with & warship that was 72
miles out at sea! The chapter continues with
a description of Marconi’s first transatlan-
fic communication by wireless. This
occurred af 12:30 PM on December 12,
190H.. The signals were sent from England
and heard at St Johns, Newfoundland—a
distance of 1700 miles. The signals were
merely clicks in the headphones, but were
nonetheless identified as genuine.

I could continue at length with short
excerpts from the chapters of this book.
But that would deprive you of the joys you
will experience in reading this volume. In
summary, the book is well worth its modest
price. Certainly, any well-rounded amateur
will find this book a valuable addition to
his or her library.—Doug DeMaw, WIFB
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he history of Amateur Radio
I in the Soviet Union starts with
the Society of Radio Friends,
founded in 1924. Nowadays, thousands of
radio amateurs and radiosport enthusiasts
are involved in Amateur Radio activities in
technical sports clubs, technical sports
schools for children and juniors, general
educational schools, extra-curricular insti-
tutions, young technicians’ stations, and
amateur technical circies and sections dur-
ing their free time.

They learn the Morse code and the
know-how of high-speed receiving and
sending of radio messages; operate club
and individual Amateur Radio stations,
ARDF (Amateur Radio direction finding)
and all-around combined radio contests;
and design Amateur Radio equipment.
Radiosport enthusiasts are given sporting
ratings and titles, depending on the level
of their mastery and according to the All-
Union Sporting Classification.

Radio amateurs study radio engineering
free of charge (expenses are covered by the
Covernment and organizations enltivating
radiosport). All the facilities necessary to
take part in radiosport, including Amateur
Radio equipment for training and contests,
are provided gratis to radiosport en-
thusiasts.

HF Activities
Amateur Radio started from HF and
later from UHF activities. Shortwave radio
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operators came to be more active in the
postwar period. ln 1946, the 1st National
HF Contest was held. Now they are held

on an annual basis. Soviet radiosport

enthusiasts are regular entrants in
international HF contests.

Club radio stations are popular radio
educational centers, drawing youth to
Amateur Radio activities, Among short-
wave radio operators there are many capa-
ble sportsmen, such as G. Rumiantzey,
international master of sports, many times
MNational champion and winner of many
international events. He has aiso won
{more than once) ARDF and all-around
combined radio contests.

The list of top HF and UHF operators
also includes well-known hams UQ2GD,
UP2NV, RB5AA, UF6CR, ULTQW,
RC2AA, UAIMC and UT5DL, who have
coniributed greatly to the development of
Amateur Radio and radiosport in this
country.

Radiotelegraphy Activities

Radiotelegraphy, considered most avail-
able to the public, is widely developed.
Thousands of contests from those in
amateur technical circles and sections to
National Championships are held in this
discipline.

Top scorets, prize winners of national
contests, receive radio messages at a speed
of 54-60 WPM, and transmit by electronic
keying at more than 40 WPM.

in the USSR

Amateur Radio has a long
history
An official of ARRL’s sister

society describes some

in the Soviet Union.

of the activities and
achievements of
Soviet amateurs.

By V. Efremov, UA3-170-8
Secretary, Radio Sport Federation, USSR

In December 1983, the Ist European
Radiotelegraphy Championship was held
in Moscow. Mr E. Godsmark,G35CO, of
Great Britain, served as President of the
International Jury of the Championship,
and later it was recognized at the IARU
Region 1 Conference held in Italy (Cefalu)
in 1984, Soviet radio amateur S. Zelenov
is the first European champion in this
discipline.

Combined Radio Contiests

All-around combined radio contest
activities started developing in this country
in 1960. In 1961, the st National all-
around combined radio championships
were held in Moscow (in the [smailovo
Recreation Park).

This discipline includes finding one’s
bearings on the ground according to the
prescribed course, operating radio stations
of limited power in the radio net in field
conditions, and receiving and transmitting
radio messages at a predetermined speed.

A competitive spirit and good physical

training are the qualities demanded from
those involved in it. These qualities are
characteristic for such top scorers as
1. Andrienko, Yu. Starostin, V. Vakar,
A. Tiant, V. Morozov, V. Ivanov,
L. Poleschuk (Serbina), T. Romasenko and
N. Asaulenko (Zalesova)—the winners and
runners-up of National championships and
international contests.

ARDF Activities

Amateur Radio Direction Finding activi-
ties aiso came to be very popular in this
country. The know-how of designing and
improving Amateur Radio equipment,
good physical training (necessary for cross-
country races), good knowledge of topog-
raphy, and skills in finding one’s bearings



Championship 1984, held in Oslo, Norway.

on the ground and **foxes’* (transmitters)
are the qualities necessary to succeed in this
field.

The 15t ARDF National Championship
was held in the Crimea in 1957. Three years
later, our “‘hunters” participated for the
first time in the international contest held
in Leipzig. The debut was a success:
A. Akimov and V. Frolov were the
winners.

Thousands of our radiosport enthusiasts
are involved annually in home ARDF
contests. The best **hunters’” then qualify
for National championships and enter
international contests.

'The list of wins gained by Soviet radio
amateurs in international events is impres-
sive. Since the 15t European ARDF Cham-
pionship, Soviefi radio amateurs A.
Grechikhin, V. Kazmin, V. Verkhoturov,
I. Vodiakha, A. Koshkin, V. Chistiakov,
Ch. Guliev and G. Petrochkova have won
the title of European Champion in team
and individual classifications, and were the
winners of large-scale international
contests.

S. Siniashina (USSR) was the first
European champion among women
(Yugoslavia, 1977). In 1980 (the 1st ARDF
World Championship, Poland) and in 1984
(the 2nd ARDF World Championship,
Norway), these Soviet radio amateurs won
the title of World Champion in team and
individual classifications: V. Chistiakov
and G. Petrochkova (1980); V. Chistiakov,
A, Petrov and N, Chernycheva (1984). A
primary objective of Amateur Radio in our
country is to draw wide public attention,
particularly from young people, to radio
engineering and radio electronics. All-
Union Exhibitions of Radio Amateurs’
technical ari are organized every two vears.

Soviet Amateur Radio stations are active

The USSR Amateur Radio Direction Finding team, champions of the ARDF World

WE

on all HF and UHF bands, and amateur
satellite communication is becoming more
popular. On October 26, 1978 two
Amateur Radio satellites were orbited—
“Radio-1"* and “Radio-2.”” A new series
of Amateur Radio satellites of “*Radio’
type (six in number) was launched on
December 17, 1981. With them, it was
easier to establish DX contacts with radio
amateurs throughout the world using low-
power stations. On June 23, 1987, RS-10

S. Zelenov, several tfmes national
champion and winner of the international
high-speed radiotelegraphy contest,
receiving and transmitting messages.

and RS-11 were successiully launched,
offering five modes to further extend
satellite DX capabilities, as well as offering
2 Robot QSO mode.

With a view to supervise and render aid
in developing radiosport and Amateur
Radio activities, the Radio Sport Federa-
tion of the USSR was founded in December
1939, This has resulted in improving the
activities of public-spirited persons,
popularizing Amateur Radio and involving
thousands of radio amateurs in radiosport.
Along with the Radio Sport Federation of
the USSR there were founded republic-level
and regional federations aimed at assisting

G. Petrochkova (left foreground), several times national champion and world champion in
1980, and |. Kekin, sevaral times prize winner of national championships and winner of
the internatlonal contest in 1986,

e 6w - .
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local radio clubs in developing radiosport,
organizing contests, and training coaches,
instructors and judges in radiosport.

The first president of the RSF was Ernst
Teodorovich Krenkel, famous Polar
cxplorer, Hero of the Soviet Union and
doctor of geographic sciences. His call sign,
RAEM, is known to many radio amateurs
all over the world.

Since 1962, the Radio Sport Federation
of the USSR has been a member of the
International Amateur Radio Union

(IARU). At present, the RSF includes
thousands of radio amateurs and
radiosport enthusiasts as its members.
[According to the [atest IARU figures, the
RSF has 140,000 members.—Ed.]

The methodological center of radiosport
activities, the Central Radio Club of the
USSR, was founded in May 1946, Since
February 2, 1972, it has been named after
E. T. Erenkei. The E. T. Krenkel Central
Radio Club of the USSR renders a great
deal of help to iocal clubs in arranging

zone, republic and national contests. lt
corresponds with foreign radio clubs on
questions pertaining to the exchange of
diplomas (awards) and QSL cards.

For more than 60 years (the 60th anniver-
sary was marked in 1984), Amateur Radio
has grown widely and developed in this
country. It includes thousands of amateurs
in the fields of radio engineering and radio
electronics, preatly contributing to the
promotion of radiosport and technical
progress. e |

New Products

MOVICE WELCOME PACKAGE

) Giordon West’s Radio School, in con-
junction with 30 Amateur Radio equipment
manufacturers and accessory suppliers, has
introduced a Ham Radio Novice Welcome
package, consisting of WBENOA’s 21-day
MNovice course, literature sheets, rebate
coupons and in-store equipment discounts.
The package also includes free-issue
coupons for several ham magazines, as well
as discount subscription offers, Full-line
catalogs from several manufacturers, as
well as sheets containing useful tips on
assembling a Movice station, are also
included.

The 21-day Novice course consists of two
Morse code cassettes, as well asa 112-page
book, an FCC 610 form, a faminated world
map, a irequency reference chart and a
sample Novice exam. Price: $19.95, plus
$2.50 for postage and handling. Available
from Gordon West’s Radio School, 2414
College Dr, Costa Mesa, CA 92626, tel
714-549-5000.—Rus Healy, NJ2L

AMECO PT-3 PREAMPLIFIER

] The model PT-3 preamplifier sports
continuous coverage from 1.8 to 54 MHz
and uses a dual-gate FET to produce signal
zains of up to 26 dB. The PT-3 is designed
for use with transceivers or receivers and
can be easily modified for use with a
separate receiver and a receive-only

46 hsT=

antenna. The PT-3 is bypassed in transmit
mode by a built-in RF sensing circuit
and has froni-panel adjustable delay for
returning to receive mode. RF input
and output impedances are 50 ohms.
Manufacturer: Ameco Equipment Co,
220 E lericho Tpke, Mineola, NY 11501,
itel 516-741-5030, Price class: (PT-3)
£109.95: wmatching dc adapter (P-12T),
$8.95.—Rus Healy, NJ2L

KALGLO RS-232 DATA-LINE SURGE
SUPPRESSOR

71 Kalglo Electronic Co, Inc, has
infroduced a surge suppressor for use on
equipment with RS-232 input and output
lines, such as printers, plotters and CPUs.
The suppressor provides bidirectional surge
and spike protection on 11 of the mosi-used
jings in an RS-232 system: lines | through
8, 11, 20 and 22. Response time is less than
1 ns: suppressor capacity is 115 joules.
Connectors are 23-pin D-types. Price class:
$39.95. Manufacturer; Kalglo Electronic
Co, Inc, 6584 Ruch Rd, E Allen Twp, PA
180179359, tel 215-837-0700.—Rus Healy,
NJ2L

CODEMASTER MORSE CODE
PROGRAM

[Z1 Greenlight Software Development, Inc,
has refeased Codemaster, 2 Morse Code
training package for the IBM® PC and
compatible computers. The program is
menu driven and includes context-sensitive
on-line help information. Code speed,
weight and pitch are keyboard adjustable
in each of the available modes of operation,
which inciude drills, keyer and a trainer.
The drill mode has several options,
including letter groups, tandom five-
character groups, call signs, Q signals and
others. Code can also be sent from the key-
board (using the SHIFT or ALT keys), Or
from four user-definable disk buffers. The
user can also edit these buffers from within
the program.

in the drill mode, the program sends CW
and the user types the characters as they are
transmitted. The characters you type are
displayed on the monitor, and the ESC key
can be pressed at any time to check the
copy against what the computer has sent.
Other features of the package include dis-
play color selection, descriptive error
messages and a detailed documentation
file. Price is $19.95 (postpaid) from the
manufacturer, Greenlight Software
Development, Inc, PO Box 2591, Eugene,
OR 97402, tel 503-484-7294.— Rus Healy,
NJ2L.

Strays -

1 would like to get in touch with...

[1 anyone using ST-6 TU and UART dual
clock who has experienced deterioration of
loop supply square wave shape afier adding
second Model 28 Teletype to the loop. Ts there
a simple solution without adding on a selector
magnet driver? Russ Smith, W60ONK/7,
Box 141, Brownsville, OR 97327.




The 1988 Annual Meeting of the
ARRL Board of Directors

By Michael R. Riley, KX1B

Assistant to the Executive
Vice President

n January 22-23, 1988, vour
O elected representatives met a few
miles from W1AW and discussed,
then decided, the course of the League for
the remainder of the year, and beyond,
Htems on the agenda included the elec-
tion of Officers, consideration of revised
DXCC rules, renovation plans for W1AW,
the League’s response to proposed amend-
ments to Part 15 and a game plan for
counteracting adverse publicity regarding
biological effects of radio frequency
exposure. More than 100 items were dis-
cussed during those two days; ecach one
affecting Amateur Radio, including you,
to some degree. (Refer to Table | for a
summary of actions taken.)

Election of Officers

The Board of Directors unanimously
reclected Larry Price, W4RA, as President
of the ARRL. Jay Holladay, W6EJJ, con-
tinues as First Vice President. George S.
Wilson, I}, WA4OY], past-Director of the
Great Lakes Division advanced to Second
Vice President, and past-Director of the
Delta Division Clyde Hurlbert, W5CH, is
now Third Vice President of the League.
Tod Olson, K&TO, was reclected as Inter-
national Affairs Vice President. David
Sumner, KIZZ, continues as Executive
Vice President; Perry Williams, WI1UED,
returns as Secretary and James E.
McCobb, KILLU rounds out the list by
being reelected as Treasurer of the ARRL.
(Minutes 6-13)

PXCC Revisions

Of high interest to those chasing
countries, the Board adopted the recom-
mendations of the DX Advisory Comumit-
tee to continue the present DXCC program
while adding endorsable single-band
DXCC awards for 80, 40, and 10 meters,
Two-way contacts, subject to established
guidelines, from November i5, 1945 are
applicable toward these new awards. Also,
the Five Band DXCC Award will be
endorsable for additional bands, not
including 10, 18 or 24 MHz at this time.

It must be stressed that applications
toward these new categories of DXCC
cannot be accepted at this time. So don’t
run to your post office just yet. The full

details for submitting applications will
appear next month in QS7T. (Minute 53)

WIAW: Gefting Older and Betier

A fund-raising program for the renova-
tion of WIAW was approved by the Board
and will be highlighted in the April issue
of QST. Although the vast majority of
visitors to W1AW have been impressed
with the station, and, if licensed, are given
the opportunity to operate as guesis, the
League wishes WIAW to be the premier
Amateur Radio station in the United
States, worthy of pride by all. By soliciting
donations, and with your help, the League
can achieve this goal without raising
membership dues. (Minute 61)

Welcome Puerto Rico and Virgin Islands
Seciions!

Recognizing the wishes of League
members in the West Indies Section, the
Board approved division of the section into
two separate entities: The Puerto Rico
and Virgin Islands Sections. Headquarters
will move quickly to get these two new sec-

WEEJJ, WARA and K1ZZ listening to the
proceedings,

tions into full Field Organization status.
{Minute 39)

Part 15: A Problem For Us All

The Board, your elected representatives,
unanimously agreed that the League will
file comments in the FCC proceeding to
amend Part 15 of the FCC Rules, Docket
§7-389, strongly opposing the introduction
of intentional radiating devices into the
amateur bands, opposing the relaxation of
existing restrictions on unintended radia-
tion from electronic devices (especially in
the amateur bands), and supporfing a
requirement for greater education of end-
users of such equipment as to the problem
of radio frequency interference.

This is a serious issue which could affect
every amateur, member or not, in the
Linited States for years to come. Granted,
this FCC proposal may seem insignificant
on the surface, but, if it’s approved, you
may have to contend with an 56 signal from
your neighbor’s garage door opener or
personal computer while chasing DX on 20
meters, checking into a net on 80 meters,
or talking with vour friends on your local
repeater. By the time you read this, the
ARRL will have taken determined and
timely action on this proposed FCC amend-
ment in behalf of all US amateurs.
{Additional information on this issue can
be found in this month’s Happenings
column.) (Minute 45)

Researching the Possible Biologital Effects
of RF Energy

Have you heard about the recently
published medical news linking Amateur
Radio with cancer? The ARRL is looking
for independent scientific research sources
to investigate questions raised, identify pos-
sible sources of funding, and report back
to the Board of Directors in a timely
fashion.

Fund for the Defense of Amateur Radio
Frequencies

The Board of Directors realizes that even
though you may have a transceiver that
transmits on amateur frequencies, your
operation on those frequencies is a
privilege, not a right. Understanding that
other groups, both national and inter-
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Table 1
Summary of Board Actions

Minute Purpose Disposition
ARRI. Organizational (Regarding Articles of Association and By-Laws)
41 Amend By-Law 36 (Standing Committees) Adopted
59 Amend By-Law 8 (Life Membership} Adopted
Qther ARRL Organizational Matters
35 “ARRL Herb S. Brier”’ and Professional Teacher awards Adopted
38 Membership Contact Travel SOP Adopted
37  ARBL Emergency Caommunications certification/training To Committee
38 New Section-Level ARRL/VEC appointment To Committee
39 Formation of Puerto Rico and Virgin Islands Sections Adopted
40 Fund for the Defense of Amateur Radio Frequencies Adopted
45 ARRL to comment on Dacket 87-389 {Rewrite of Part 15) Adopted I by
50  Amending charge to ARRL Elections Commities Adopted : e
55 Public Relations Advisory Committee Resolution Adopted AGHX, WARH, WABWZO, WB5JBP and
57 Ad Hoc Commities on Amateur Radio and the Media expenses Adopted N3AKD listening to a mation being
58 Additional expenses for 1987 Adopted presanted.
60 ARRL Foundation administrative expenses Adopted
65 Public service award for digipeaters/bulletin boards To Committee
69 Sectlon and NTS Official Budget Guidelines Adopted
70 Directors acquiring distinctive League jackeis Lost
74 SOP for ARRL Section Formation To Committes
77 Providing evaluation service of Silent Key equipment To Committee
a2 NTS Officials in US required to be ARRL members Adopted
85 Evaluation of RMS program To Committee
86 Proposed Westarn Washington/intand Empire Sections Postponed
90 Southwestern Division Convention in San Diego in 1890 Adopted
94 Amend the Advisory Committee SOP Adopted
95 ARRL Division Director budgets for 1988 Adopted
a8 Budgsts for committees, task groups and task forces Adopted
a7 QSL Bureau manager reimbursement for 1988 Adopted
98 NTS Officials budget for 1988 Adopted
101 Changing dates of 1988 Second Meeting Lost
Amateur Radic Operations
30 EVP to seek input on proposed 2.3-GHz band plan Adopted
H Packet RF recommendations for 70-cm and 23-cm band Adopted
32 EVP fo implement ARRL Diamond Jubilee Award Program Adopted
53 PXCC Resolution by DXAC as amended Adopted
75 Repeater trustees advised to connect to 911 service To Committee
79 Automated VHF/UHF beacon band segment band plan To Commitiee
8i Petition the FCC to allow SSB between 7075-7100 Lost
87 Coordination of digipeaters To Committee
89 Biological Effacts of BF Energy resolution Adopted
3 Resolution asking FCC assistance in repeater coordination
confiicts and disputes Adopted
92 Repeater coordinator guidelines by LSC Postponed
Pubiications/iMedia
33 Personal QSL cards/League Diamond logo labels Adopted .
68 Development of “plain language’ RF| pamphlet Adopted s"‘éﬂﬁ’f‘,;&"ﬁe‘“""ﬁ? WBSIGF and WERC
76 Emergency/puhlic service video joint projects Adopted port.
80 Adequate ARRL Foundation publicity in QST Adopted
83 Shorten lead time in QST for Ham-ads/Section News To Committea
84 Movice exam rulas educationfimproving availability To Committee
93 Recognition for “The New World of Amateur Radio” staff Adopted Conference which may occur in 1992,
Miscellaneous (Minute 40
18 Election of W4ACY as Honorary Vice President Adopted Summ
34 Resolution to expand Amateur Radio activities in NASA ary
Manned Space Program Adopted The Board Meeting was resplendent with
67 WA1TVMC HResolution Adopted dedicated and knowledgeable League
88 Expedite report on Amateur Radio archive Adopted volunteers willing to converse, compromise
95 Rasolution to staff Adopted if necessarv, then commit themseives

toward the good of Amateur Radio as a
whole,

As an ARRL member, your elected
defend the US Amateur Radio Service

national in scope, are interested iy the fre-
quencies presently allocated to the Amateur
Radio Service, and understanding that if
the FCC giveth, the FCC can taketh away,
the Board decided to allocate $105,000 to
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spectrum from outside interests, including
the possible reallocation of amateur fre-
quencies that may be attempted during the
anticipated World Administrative Radio

representatives are directly accountable to
you. The following record of the 1988
Annual Meeting of the ARRL Board of
Directors is a reflection of their re-
sponsiveness to you and your wishes, e



Moved and Seconded ...

MINUTES OF THE 1988 ANNUAI, MEETING
OF THE BOARD OF DIRECEORS

THE AMERICAN RADIO RELAY LEEAGUE, INC.

January 22-23, 1988

Summary Agenda

. Roll Call

. Moment of Silence

. Consideration of the agenda for the meeting

Approval of Minutes of the 1987 Second Meeting

Election of Officers

Election of Executive Committee

- Election of ARRL Foundation Directors

. Consideration of nominations for Honorary

Vice President

. Reports by the Officers

. Receive reports and consider recommendations
of the Committeecs

. Appointment of Committees

. Directors® motions

. Authorization of certain expenses for 1988

1) Pursuant to due notice, the Board of Directors
of the American Radio Relay l.eague, Inc. met in
annual session at the Hartford Marriott Hotel in
Farmington, Connecticut, on Friday January 22,
1988. The meeting was called to order at 8:35 AM
EST with President Larry E. Price, W4RA,, in the
Chair and the following Direciors present: Frank
M. Butler, Jr., W4RH, Southeastern Division; Rush
3. Drake, WTRM, Northwestern Division; Thomas
W, Frenaye, K1K1, New England Division; Paul
Graver, WOFIR, Midwest Division; Joel M.
Harrison, Sr., WBSIGF, Delta Division: Jim
Haynie, WBSIBP, West Gulf Division; Fried Heyn,
WAGWZO, Southwestern Division; Howard Mark,
WAZC, Dakota Division; Stephen A. Mendelsohn,
WA2DHF, Hudson Division; Edmond A. Metzger,
WOIPRN, Central Divison: Gay E. Milius, Jr.,
WALIG, Roanoke Divison; Leonard M. Nathanson,
WERRC, Great Lakes Division, and Vice President;
Marshall Quiat, AG#X, Rocky Mountain E¥ivision;
Rodney 1. Stafford, KB6ZV, Pacific Division;
Hugh A. Turnbull, W3ABC, Atlantic Division.
Also present as members of the Board without vote
were: Jay A. Holladay, W6EIJ, First Viee
President; William J. Stevens, W6ZM, Vice
President; Tod Olson, K¢TOQ, International Affairs
Vice President; David Sumner, K127, Executive
Vice President; and James E. McCobb, Jr., KILLU,
Treasurer. Also in attendance at the invitation of
the Board as observers were the following Vice
Directors: Joseph A, Butler, K$OX, Delta Division;
Thomas W, Comstock, NSTC, West Gulf Division;
Evelyn D. Gaunzens, WAWYR, Southeastern
Division; Howard 8. Huntington, K9KM, Central
Division; John C. Kanode, N4MM, Roanoke
Division; James Knochenhauer, KSITL, Pacitic
Division; Bruce Meyer, WOHZR, Dakota Division;
L.C. “Chuck™ Miller, WAPKUH, Midwest
Division; James M. Mozley, W2BCH, Atlantic
Division; Wayne Overbeck, N6NB, Southwestern
Division; Allan L. Severson, ABBP, Great Lakes
Division; William R. Shrader, W7QMU, North-
western  Division; Paul Vydareny, WB2VUK,
Hudson Division; and Robert Weinstock, KN1K,
New England Division, There were also present
Thomas B.J. Atkins, VE3CDM, President, the
Canadian Radio Relay f.eague, Inc.; Harry ).
Dannals, W2HD, ARRL President Emeritus;
Honorary Vice President Jean A, Gmelin, W6ZRI;
Past Directors Lys Carey, K6PGM and George 5.
Wilson, I, W4OYI; Secretary Perry Williams,
WIUED; Counsel Christopher D. Imlay, N3JAKD;
Larry Shima, WOPAN, Controller; Paul Rinaldo,
WA4RI, Publications Manager; John F. Lindholm,
WI1XX, Membership Communications Services
Manager; Stephen C. Place, WBI1EYI, Volunteer
Resources Manager; and Michael Riley, KX1R and
Robert Schetgen, KU7G, Assistants to the Executive
Vice President.

2) The assembly observed a moment of silence
in vecollection of those who have passed away since
the previous meeting of the Board, especially
Richard Ridenour, KBSZL and Ed Hart, N4KE.

3) The Chair introduced new Director Joel M.
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Harrison, 5r., WBSIGF, Delta Division. Mr.
Harrison introduced his new Vice Director, Joseph
A, Butler, K508. Director Mark introduced his new
Vice Director, Bruce Meyer, WOHZR of the Dakota
Division. Midwest Division Director Graner
introduced the new Vice Director of that division,
L.C. “Chuck’ Miller, WABKUH.

4} On motion of Mr. Milius, seconded by
Mr. Mendelsohn, the agenda was ADOPTED as
presented.

5) On motion of Mr. Mendelschn, seconded by
Mr. Milius, the Minutes of the 1987 Second Meeting
are APPROVED in the fornt in which they appeared
in the September 1987 issue of OST.

6) Moving next to agenda item 5, election of
Officers, the Chair declared that nominations were
open for the Oifice of President. Mr. Butler
nominated Mr, Price. On motion of Mr. Milius,
seconded by Mr, Butler, it was unanimously
YOTED that nominations are ciosed and Mr. Price
is elected as President (applause).

7) Nominations were declared open for the Office
of First Vice President. Mr, Quiat nominated
Mr. Holladay. Mr. Metzger nominated Mr. Wilson.
On motion of Mr, Stevens, seconded by Mr. Rutler,
it was VOTED that nominations are closed. The
Chair appointed Mr. Grmelin as Chief Teller and
Mr, Comstock as Teller. The Tellers found 8 votes
for Mr. Helladay, 5 votes for Mr. Wilson and
2 blank ballots. Whereupon the Chair declared Mr.
Holladay elected as First Vice President (appiause),

8) The Chair announced the opening of nomi-
nations for an additional Vice Fresident, Mr. Quiat
nominated Mr, Wilson, Mr, Harrison nominated
Clyde O. Hurlbert, WSCH. On motion of Mr.
Mark, seconded by Mr, Milius, it was YOTED that
nominations are closed. The tellers found & ballots
for Mr. Wilson, 5 ballots for Mr, Hurlbert and 2
blank ballots. Whereupon, the Chair declared Mr.
Wilson elected as a Vice President (applause). _

9) Nominations were declared open for an
additional Vice President, Mr. Grauer nominated
Mr. Carey. Mr. Stafford nominated Mr. Stevens.
Mr. Mark nominated Mr. Hurlbert. On motion of
Mr. Quiat, seconded by Mr, Milius, it was VOTED
that nominations are closed, The Tellers found B
votes for Mr. Hurlbert, 3 vates for Mr, Carey, 3
votes for Mr. Stevens and one blank ballot, Where-
upon, the Chair declared Mr. Hurlbert elected as
a Vice President (applause).

10) The Chair announced that nominations were
open for the office of International Affairs Vice
President. Mr. Metzger nominated Mr. Olson, On
motion of Mr. Haynie, seconded by Mr. Milius, it
was VOTED that nominations are closed and M.
Olson is elected as international Affairs Vice
President (applause).

11) The Chair announced the opening of
nominations {or Executive Vice President, Mr.
Mendelsohn nominated Mr. Sumner. On motion of
Mr. Milius, seconded by Mr. Butler, it was
unanimously YOTED that nominations are closed
and that Mr. Sumuer is elected as Executive Vice
President (applause).

12) The Chair znnounced the opening of
nominations for Secretary. Mr, Metzger nominated
Mr. Williams. On motion of Mr. Turnbull,
seconded by Mr. Milius, it was VOTED that
nominations are ¢losed and that Mr, Williams is
clected as Secretary {applause),

{3) Nominations were declared open for
Treasurer. Mr. Graver nominated Mike Bowen,
WACY I, Mr, Mendelsohn nominated Mr, McCobb.
On motion of Mr, Mark, seconded by Mr.
Nathanson, it was YOTED that nominations are
closed, The Tellers found 11 votes for Mr. McCohb,
4 votes for Mr, Bowen. Whereupon, the Chair
declared Mr, McCobb elected as Treasurer
{applause),

14} The Chair anmounced the opening of
nominations for four Directors to serve on the
Executive Comumittee for one year. Mr. Milius
nominated Mr, Stafford. Mr. Mark nominated Mr.
Nathanson. Mr. Grauer nominated Mr. Turnbuil.
Mr. Metzger nominated Mr. Grauer. Mr. Harrison
nominated Mr. Haynie. Mr. Nathanson nominated
Mr. Mendelschn, Mr. Heyn pominated Mr.

Frenaye. Mr, Turnbull nominated Mr, Butler, On
motion of Mr, Milius, scconded by Mr. Mark, it was
VOTED that nominations are closed. With eight
votes being required for election, the tellers declared
Mr, Grauer and Mr. Stafford elected on the first
ballot, Mr. Nathanson was declared elected on the
second ballot, Mr. Frenaye was deciared elected on
the third ballot. Accordingly, the Chair announced
that Messrs. Grauer, Stafford, Nathanson and
Frenaye would be Director members of the
Executive Committee for one year (applause).

15) The Chair announced the opening of nomina-
tions for three Directors of the ARRL Foundation.
Mr. Sumner, as Chairman, presented the report of
the Official Availability Committee, On motion of
Mr. Grauer, seconded by Mr, Mark, the four
persons named in the report were nominated:
Messrs. Frenaye, Butler, Nathanson and Shima. The
Tellers found 13 votes for Mr. Shima, 11 votes for
Mr. Frenaye, 10 votes for Mr. Nathanson, and 7
votes for Mr. Butler. The Chair declared that Mr.
Shima, Mr. Frenaye and Mr, Nathanson were
clected as Directors of the ARRL Foundation
(applause).

16) The Chair announced consideration of the
election of an Honorary Vice President, Mr. Milius
placed in nomination the name of Lacy Phil Wicker,
W4ACY. On motion of Mr. Nathanson, seconded
by Mr. Mendelsohn, it was unanimously VOTED
that Mr. Wicker is clected an Honorary Vice
President (applause).

17) The Board was in tecess from 9:41 AM to
115 AM,

I8) Mr. Price presented his report as President.
An important part of the League’s work for the year
was the effort to preserve the 220-222 MHz band
in the face of FCC General Docket 87-14: this effort
was described in detail. Other topics included the
independence of the Canadian Radio Relay League,
visit of the Chinese Radio Sports Association
(CRSA) Officers and the iARU Region 2 Con-
ference scheduled for QOrlando in October, 1989,

19} The report of the First Vice President, Mr.
Holladay, alse featured the CRSA visits, his hosting
a delegation from Japan and greeting Their
Majesties King Juan Carlos, EABJC, and Queen
Sophia of Spain during their visit to California.

20} Vice President Nathanson touched on the
Novice Enhancement Program, municipal zoning
problems, and the omnipresent problem of deed
covenants, conditions and restrictions (CCRs) in his
report.

21) Vice President Stevens covered his activities
4s a member of the Voluntser Resources Committes,
the desirability of an organized effort to recruit the
senior members of our society into Amateur Radio,
and the urgeney of long-range planning to prepare
for the possibility of a World Administrative Radio
Conference in 1992, or thereabouts,

22) International Vice President Olson, after
reporting on International Amateur Radio Usion
reetings and two specialized WARCs, focused on
the fund for the defense of Amateur frequencies
which had been recommended by the Administra-
tion and Finance Committee, and endorsed by the
Executive Committee for ratification at the present
meeting,

23} The Executive Vice President, Mr. Sumner,
presenied an extensive report on the affairs of the
league. Membership has increased significantly;
improved publicatiojgs sales and reduced costs fed
tor an excellent year from the financial standpoint,
and work on laying the foundations for future
International Conference preparations was outlined.
Comprehensive plans for Amateur Radio recruit-
ment, among both young people and senjor citizens,
were revealed,

24) Treasurer McCobb presented a brief pre-
liminary financial report, regarding the ARRL port-
folic which is worth approximately $6.2 million in
both book and market values, and which yields an
average of 8% % annual income.

25) In his report, Counsel Imlay summarized legal
activities for the year and presented 2 draft filing
in FCC General Docket §7-389 concerning revision
of Part L5 of the FCC Rules, and draft comments
in opposition to RM-6196, a request for rule
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making by TV Answer, inc., which seeks a
500-kHz block of frequencies somewhere in
216-222 MHz.

26) Mr. Grauver. as President of the ARRL
Foundation, reporied on its activities for the year,
particularly in the area of scholarships. Assets of
the Foundation exceed $240,000. After the report,
Mr. Mendelsohn presented a check for 3300 to Mr.
(Grauer on behalf of the Long island Mobile
Amateur Radio Club, and Mr. Nathanson presented
a check for $H0.

27) Canadian Radio Kelay League President
Atkins brought greetings from the ARRL’s “Sister
Orpanization.” He then presented a plaque io
President Price reading:

10 THE DIRECTORS, OFFICERS
AND MEMBERS OF
THE AMERICAN RADIO RELAY LEAGUE
IN SINCERE APPRECIATION
FOR 67 YEARS OF ENCOURAGEMENT
AND SUPPORT 1920-1987
““Creography has made us neighbours
History has made us friends’
President John F. Kennedy
Ottawa, Canada. 1961
Thomas 8.J. Atkins, VEICDM
President
Canadian Radio Relay League
January 1488

28) The Board was in recess (at 12:20 PM) for
luncheon and the taking of the official photograph,
reconvening at 2:08 PM with all persons herein-
before mentioned present.

29) After presenting the report of the Admini-
stration and Finance Committes, Mr, Metzger, iis
Chairman, moved, seconded by Mr., Heyn, that the
Administration and Finance Committee report be
accepted and the 1988 Annual Budget be adopied
a8 presented at this the Annual Meeting, On motion
of Mr. Nathanson, seconded by Mr. Mendelsohn,
it was VOTED at 2:23 M that the Board sit as a
Committee of the Whole to discuss budgetary
matters. Members of the assembly who were not
Directors, Vice Directors or (volunteer) Ofticers
departed from the room. The Committee of the
Whole arose and reported to the Board at 3:22 PM
and the Board was in recess until 3:45 PM. The
absent members returned, Mr. Huntington took the
sedt for Mr. Metzger, and Mr. Metzger’s motion
was ADOPTED.

30) M. Quiat, as Chairman, presented the report
of the Membership Services Committee. On his
motion, seconded by Mr, Mendelsohn, it was
VOTED that the Executive Vice President is directed
to seck input from members on the praposed
2.3 GGHz band plan. The data so collected shall be
forwarded to the Membership Services Commitiee
for an interim report by the Second Meeting of 1988
and early submission of a recommendation to the
Board.

31} On further motion of Mr. Quiat, seconded
by Mr. Milius, it was VOTED that the packet radio
frequency recommendations of the ARRL Com-
wittee on Amateur Radio Digital Communication
are adopted for the 70-cm and 23-cm band. The
33-<m recommendations are adopted as interim
guidetines for packet frequencies pending conclusion
of a study by the Membership Services Committee
on revising the current interim band plan.

32} On motion of Mr. Milius, seconded by Mr.
Quiat, it was VOTED that the Executive Vice
President is directed to implement the ARRL
Diamond Jubilee Award Program as recommended
in the Membership Services Committee report.

33) On further motion of Mr. Milius, scconded
by Mr. Batler, it was VOTED that the Executive
Vice President is directed to implement the report
of the Membership Services Committee concerning
the production of personal QSL cards for League
members to the effect that a contest be created to
obtain a unique design dJifferent from that of
O)fficers, Directors, Vice Directors and Staff and
tor franchising the printing thereof. The Executive
Vice President is further directed to arrange for
franchising the production of various sizes of
pressure-sensitive labels of the League Diamond
[ogo to be made available to members for their use
vn personal QSL cards.

34) Mr. Olson, as Chairman, presented the report
of the Publications Committes, On motion of Mr.
Haynie, seconded by Mr. Hotladay, the following
resolution was ADOPTED:
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WHEREAS, the United States Manned Space Pro-
gram offers a valuable opportunity io conduct
Aanateur Radio experiments and operations from
space, and

WHEREAS, the National Aeronautics and Space
Administeation has demonstrated its willingness to
consider Amateur Radio patticipation in the Space
Station and Space Shuttle projects, and
WHEREAS, Amateur Radio operation aboard
manned space vehicles provides excellent public re-
iations for Amateur Radio, and

WHEREAS, although there have been significant
exmtributions on the part of many individuals and
organizations, additional benetits to Amateur Radio
from suppott in the Manned Space Program remain,
Re it RESOLVED that the American Radio Relay
League continue and expand its participation in the
NASA Manned Space Program to ensure that
Amateur Radio activities therein are developed to
their tullest potential.

35) Mr. Stafford, as Chairman, presented the
report of the Volunteer Resources Committes, On
motion of Mr. Stevens, seconded by Mr. Butler, it
was YOTED that, in recognition of the excellent
work being performed by volunteer Amatenr Radio
instructors in ihe Amateur community, and by
professional educators who use Amateur Radio as
part of their curricula in public and private
educational institutions, the ARRL Hoard of
Directors reactivates the “ARRL Herb 5. Brier
Instructor of the Year Award,” and creates the
«ARRL Professional Teacher of the Year Award”’
in accordance with the terms of reference proposed
by the Volunieer Resources Committee.

36) On motion of Mr. Frenaye, scconded by Mr.
Butler, it was YOTED that the ARRL Board of
Directors endorses the recommendation of the
Volunteer Resources Committee to adopt the
praposed Membership Contact Travel Standard
Operating Procedure as policy.

37 1t was moved by Mr. Mendelsohn, seconded
by Mr. Stevens, that the ARRL Board of Directors
endorses the recommendations of the Volunteer
Resources Committee (1) to make the ARRL
Emergency Communications certification and
training course developed by staff for ARRL Field
Organization Emergency Communication leadership
officials mandatory for new SECs, DECs and ECs;
and (2) to encourage, though not require, vurrent
SECs, DECs and ECs to undergo the certification
process by completing the course. Staff is directed
to implement this phase of the program. On motion
of Mr. Heyn, seconded by Mr. Nathanson, the
matter is REFERRED to the Public Service
Advisory Committee with a report to be due by the
1988 Second Meeting of the Board.

18) On motion of Mr. Stafford, seconded by Mr.
Quiat, it was VOTED that the Yoluntest Resources
Committee study the advisability of creating a uew
Section-level appointment in the Field Organization
to handle ARRL/VEC matters. The title and exact
duties of the position shall be specified by the
Volunteer Resources Committee; such duties shall
include, but not necessarily be limited to, the dis-
semination of ARRL/VEC information and test
session scheduling within the Section, recruitment
of Volunieer Bxaminers, assistance in setting ¢p
ARRL/ VEC test sessions within the Section and in
general, availability as a resource person and in-
formation source refating to ARRL/VEC matters.

39y Mr. Price, as Chairman, reported for the
Executive Committee, 1t was moved by Mr. Butler,
seconded by Mr. Quiat, that the present West Indies
section is divided into two parts, to be known as
the Puerto Rico Section and the Virgin islands
Section. A roll-call vote being requested, the
question was decided in the affirmative, ¢ votes in
favor to 6 votes opposed, Messes, Butler, Drake,
Ciraver, Harrison, Mark, Mendetsohn, Milius,
Quiat and Turabull voted in favor; Messrs. Frenaye,
Haynie, Heyn, Huntington, Nathanson and
Statford voted in opposition. Accordingly, the
motion establishing the Puerto Rico and the Virgin
islands Sections was ADOPTED.

40) On motion of Mr. Qlson, seconded by M.
Mendelsohn, it was VOTED ibat the Hoard of
Directors of the American Radio Relay League does
hereby ratity and confirm the pstablishment of a
“Fund for the [lefense of Amateur Radio Frequen-
cies’" in the amount of $105,000. During the course
of the above, the Board was in recess for dinner
from 5:50 PM to &:23 PM, reconvening with all
persons hersinbefore mentioned present.

41) 1t was moved by Mr. Holladay, seconded by
Mr. Mendelsohn, that ByLaw 36 is amended so that
the sevond sentence reads: ‘“Barch standing com-
mittee shall consist of two ot three Directors and
& Vice President or Vice Director, or bath,”” A roll
call vote being required, the question was decided
in the affirmative: all Directors voted aye, so the
By-Law was AMENDED,

42) Mr. Butler, as Liaison, presented the final
report of the Ad Hoc Committee on Amateur
Spread Spectrum Radio Communication. Though
interest i the mode appears to be low among radio
amateurs, the Committee recommended production
of a publication on spread spectrum communica-
tions systems. Work on the book is underway; it
should be published in 1988,

43) Mr. Holladay, as Chairman, presented the
veport of the Special Study Committee on Advisory
Committees. The Special Study Committee is
monitoring implementation of findings and recom-
mendations adopted at the past two Board meetings
and is developing a few additional recommendations
fur improving Advisory Committee performance,

44) Mr. Atkins, ay Chairman, presented an
interim report of the Ad Hoce Committee on
Amateur Radio and the Media. The committee is
evaluating material received from the media, radio
amateurs and other ioterested parties, and will
prepare a draft set of guidelines for consideration
at the second meeting of the Board.

4%) Mz, Turnbull, as Chairman, presented the
report of the RFT Task Growp., On his motion,
seconded by Mr. Mendelsohn, it was VOTED that
the Executive Vice President, Counsel and staff, in
consultation with the RFT Task Group, are
authorized and directed to prepare timely comments
on FCC General Docket §7-38%, which proposes to
tevise Part 15 of the FCC's Rules, The following
points shall be emphasized: (1) Amateur frequen-
cies shall not be used by intentionally radiating
devices; (2} Permitted field strengths for uninten-
tionally radiating devices should not exceed pre-
sently permitted maxima; (3) Rules should be
enacted to require that radic frequency interference
(RFT) resolution information, incinding identifica-
tion of a manufacturer’s contact representative for
RFI complaints, be included in any user's or
operator’s manual for Part 15 devices.

46) Mir. Moziey, as Chairman, reported for the
ARRL Committee on Biological Effects of Radio
Frequency Energy. The report focused on recent
press reports of a study of a possible reJationship
between Amateur Radio operators and various
causes of death. Some of the press reports went far
beyond the conclusions of the study itself in in-
ferring a relationship with certain forms of cancer,
arousing considerable concern in the Amateur
community. Mr. Mozley explained the limitations
of the study and the fact that the statistical
tnethadology used is not universally supported by
acudemicians. The Committee ix preparing ap-
propriate responses to what has been published, and
will present a recommendation for further wark by
the League in this field later in the meeting.
{Applause.)

47 Mr. Comstock, as liaison, presented the
report of the ARRL Committee on Amateur Radio
Digital Communication. Among subjects of the
report were the 6th ARRL Computer Networking
Conterence and the experiments being conducted
under Special Temporary Authority of certain high
frequency (MF) stations from July 7 through
January 3 (and to continue under an extension of
ane vear recently granted by the FCC). The
cormittee is to prepare dralt rule changes for
Part 97 to facilitate HF packet radio.

48) Mr. Nathanson, as Chairman, seported for
the Legal Strategy Committee, covering the Bodony
case and its relationship to the FCC declaration of
fimited preemption, PRB-1; the increasing problem
of deed covenants; and the legal seminar presented
at the 1987 National Convention.

49) Mr. ¥renave, as Chairman, presented the
report of the Bducation Task Force. The large
committes is hard at work at its tasks of (I
reviewing and updating curricula for the teaching
of Amateur Radio classes and {2) exploring and
reporting innovaiive methods of establishing
Amateur Radio clubs in schools.

50y Mr. Wilson, as Chairman, reported briefly
for the Elections Committee, On mation of Mr.
Harrison, seconded by Mr. Hevn, it was VOTED
that the Election Committee’s charge is amended



Packet Radio Frequency Recommendations of the Committee on Amateur Radio Digital Communication

On page 54 of September 1987 QS7, recommendations for packet
radio frequencles below 225 MHz were printed as approved at the
July 1987 Board Meeting. At that meetin% the Board referred the
frequencies above 225 MHz back to the Digital Committee for coor--
dination with the VHF/UHF Advisory Commitiee and the VHF
Repeater Advisory Committee, and resubmission to the Board via
the Membership Services Committee. Packet radio frequencies
rasulling trom that coordination process were approved by the Board
in Minute 31 and are detailed below.

1. General considerations

The following general considerations were noted regarding packet
frequencies in the VHF/URF region;

a. There is a need for 100-kHz-wide channels in order to make
use of the 56-kbit/s modems which have recently become available.
This data rate is permitted only above 220.5 MHz.

b. At the Computer Networking Conference several papers weré',

presented which dealt with duplex vs simplex operaticn for packet
radio. The conclusion is that in many situations, duplex operation is
more efficient. For wideband systems, it is very difficult to build
filters that provide adequate isclation for duplex operation in-band.
Thersfore, there is strong motivation toward crossband operation for
the high-data-rate links. The favored approach is to pair frequencies
tor crossband links in the following manner: 220-420, 420-902,
902-1240, sic.
2. 70 centimeters

a. The 70-cm (420-450 MHz) band presents the most difficult
situation of any band in trying {o recommend frequancies for packet
radlo. Existing heavy usage of the band fn almost all US metro-
politan areas makes it impossible to recommend frequencies that
waould be anplicable nationwide. After discussing the wide variations
in packet frequencies in various parts of the country, the committes
concluded that the 70-cm frequencies recommended in the
¢committee’s repart were as good as any as a starting point. If they
are available in a given area, they should be the first choice of the
local frequency coordinator. If they are not available, then it is up to
the local packet-radic oparators to work out the best arrangement
they can with the local coordinator. Digital operation will have to be
fit in whaere it can, depending on the local situation. Since many of
the links (especially the high-data-rate ones) will be point-to-polnt
links, frequency-sharing arrangements should be possible by proper
choice of antenna beamwidth, polarization and power leveis.

b. The committee recommended and the Board adopted the
following operating frequencies if they are available in a given area:

{1} 100-kHz-handwidth packet channels at 430.05, 430.15,
430.25, 430.35, 430.45, 430.55, 430.65, 430.85 and 430.95 MHz.
Use of 430.75 MHz Is not recommended in order to minimize
interterence toffrom a distant ATV aural carrier. (There was no
suggestion that these channels could be used at the same time as
an ATV transmission in the same service arga.)

(2) 25-kHz packet channels at 440.975, 441.000, 441.025,
441,050 and 441.075, plus an additional narrowband channel at
431.025, which could serve as a buffer for the wideband packet
channels listed above.

3. 33 centimeters
a. There were some difficulties in the 33-cm (902-928 MHz}

band created by Automatic Vehicle Monitoring (AVM) Systems and by
industrial, scientific and medical (ISM} devices centered at 915 MHz,
Nevertheless, there are a number of advantages associated with the
band. Japanese Personal Radio Service equipment (avaitable from
Japan, but not yet imported inte the United States in any significant
quantity} is the only known source of transceivers, and they operate
in the lower portion of the band. This band haolds promise for ATV
and for wideband data ¢channels operated crogshand with one at 70
or 23 cm. Relative to higher fraquencies, 1t is easier to build and test
equipment for this band because of the availability of components
and test equipment.

b. Discussion of frequencies for digital communcations on 33 cm
began with the observation that the band plan published in the 1987
Repeater Dirgctary is an interim one. The VRAC and VUAC are baing
raquested. to revisit this band plan in the light of a revised version
racently adopted in Southern California. Among other things the
Southern California plan reduces the weak-signal allocation to
902-903 MHz and moves most other allocations down 1 MHz, This
results in the following differences in digital-mode aflocations:

ARRL Intarim & California
a04-906 903905
916-918 915-917

¢. Digital Commites members recommended that two 3-MHz-
wide channels be allocated (to accommodate 1.5 Mbit/s links) with
10.7-MHz spacing. This could be accomplished with channals at
903908 and 914-317 MHz. The Board adopted these frequencies as
interim guidance pending conclusion of a study by the Membership
Slervices Committee on ravising the current interim 33-cim band
plan,

4. 23 centimeters

a. The committee reaffirmed the earlier recommendations of the
Digital Committee, which are consistent with the 23-cm band plan
adopted by the ARRL Board, as published in the 1987 Repeater
Direciory, The recommandations are also in accord with the VUAC
recommendations that a packet allocation be adopted in & portion of
23 cm available to Novices.

b. The specific 23-cm packet frequency recommendations
adopted by the Board are as follows;

}1 2-MHz-wide channeis at 1249.0, 1251.0 and 1288.0 MHz.

2} 100-kHz-wide channels at 1289.05, 1298.15, 1299.25,
gﬂeﬁ)g_as, 1299.45, 1299.585, 1259.65, 1209.75, 1289.85 and 1298.95

z.

(3} 25-kHz-wids channels at 1294.025, 1294050, 1294.075,
1294.100, 1204.125, 1284.150 and 1294.175. 1294,100 is designated
the National packet calling fraquency. These frequencies are
available to Novice operators.

5. Frequencies below 225 MHz:

a. Upon recommendation of the VRAC chairman, whenever this
band plan is published, it should clearly state that use of the
recommeanded channels must be coordinated through the local
frequency coordinator,

b. A note should be added to the HF packet recommendations
{see sidebar on page 54 ot September 1987 QST) to the effect that
the FCC has not yet authorized 1200-baud operation below 28 MHz.

to include studies relating to Officers as well as
Section Managers, Vice Directors and Directors.
The Board was then (at 10;03 PM) in recess for the
night, reconvening at §:35 AM on the morrow with
all persons herginbefore mentioned present.

51) The Chair called attention to the written
report of the VHF-Repeater Advisory Committee.
In response to past Board assignments, the
Committee recommended against adding a “‘co-
ordination pending’’ category to [istings in the
ARRL Repeater Directory but had no opposition
to propased changes in beacon frequencies.

52) Mr. Kanode, as Liaison, presented the report
of the Contest Advisory Committee. ‘The Committee
decided that a proposal for a new Field Day category
{**Class F**) for QRP stations was moot, since
published results show that such operations cur-
rently receive a substantial score multiplier, except
that published rules for Field Day should indicate
the “‘Battery’ category as an entry class,

53) Mr, Drake, as Liaison, presented the report
of the DX Advisory Committee, It was moved by
Mr. Drake, seconded by Mr. Heyn, that the
following resoiution be adopted:

WHEREAS, the DX Advisory Committee has
polied the DX community regarding a “Fresh Start™
to the DXCC program, and

WHEREAS, the nearly unanimous response has
heen one of continued support for the present basic
DXCC program, while calling for some refinement

and modest expansion; thergfore
The ARRL Board hereby RISES in sincere apprecia-
tion and thanks for the diligent and thorough efforts
gxpended by the DX Advisory Committee and
especiglly its Chalrman, John Parrott, WAFRU, in
its comprehensive efforts and deliberations in
respanse to the Board’s call for this review; and it
is further RESOLVED, that:
1. The Execuotive Vice President is directed to
proceed with implemention and appropriate
announcement of the substance of the draft report,
excent as here amended.
2. Those DXAC recommendations that have been
identified as having a cost over and above that
already allocated in the 1988 budget are referred
to the Membership Services Committee for further
study and recommendation fo the full Board.
3, The DXAC recommendation of field checking
QSL cards is referred io the Membership Services
Committee for further study.
On motion of Mr. Mendelsohn, seconded by Mr,
Harrison, it was VOTED to amend the DXAC
motion by deleting paragraph two and renumbering
paragraph three. After further discussion, a Roll
Call vote being ordered on request, the guestion was
decided in the affirmative. All Directors voted
in favor, so the resolution as amended was
ADOPTED. During the course of the above, the
Board was in recess from 9:58 AM to 10:37 AM.
54) Mr. Vydareny, as Liaison, presented the final

teport of the Emergency Communications Advisory
Committee, The ECAC recommended adoption of
a year-long time frame for SET participation,
additional information on operating during public
service events and a resource survey of volunteers
and membership, During the course of the above,
Mr. Joe Butler assumed the seat for Mr. Harrison
(at 10:55 AM).

£5) Mrs, Gauzens, as Liaison, presented the final
report of the Public Relations Advisory Committee
(PRAC). The committee completed cewriting the
PIO/PTA job guidelines. A Guidebook for PlAs
and club publicity chairmen is underway; the PRAC
recommends its completion by the new Public
Relations Committee, The committee also recom-
mended that a proposed slide presentation about
emergency communications might be more useful
as a videatape, On motion of Mr, Mendelsohn,
seconded by Mz, Butler, the following resolution
was ADOPTED:

WHEREAS, the Public Relations Advisory Com-
mittee has provided input and outstanding work for
the League membership, and

WHEREAS, it has provided leadership and
guidante with respect 1o the intricacies of a special-
ized field at a time when leadership and guidance
was especially vital, and

WHEREAS, its members have given unstintingly
of their time, training and talents for the benefit
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of Amateur Radio, now therefore,

BE IT RESOLVED, that the American Radio Relay
1 eague tenders its mast sincere thanks and expresses
its deepest gratitude to the Committee and to its
members on this, the occasion of the transfer of the
functions of the Committee to the new Public
Relations Committee,

Sey Mr. Overbeck, as Liaison, reported for the
VHF/UHF Advisory Committee, principally deal-
ing with keacon frequencies, During the discussion,
Wr. Harrison returned to his seat at 11:15 AM.

<71 On motion of Mr. Metzger, seconded by Mr.
Heyn, it was YOTED that the Executive Vice
President is hereby authorized to reimburse the Ad
Hoc Committee On Amateur Radie and The Media
up ta $300.00 for expenses incurred by therm during
1988 in the proper execution of their duties, and
in accordance with Board policy.

38) On motion of Mr. Metzger, seconded by Mr.
Haynie, it was VOTED that the recommendation
of the Administration and Finance Committee is
approved and that the Executive Vice President is
authorized to - imburse the Administration and
Finance Comniittee an amount not to exceed
$580.36, the DX Advisory Committee an amount
not to ezceed $116.63, and the Southwestern
[¥ivision an amount not to excesd $151.97, for
acdditional 1987 expenses.

s9y It was moved by Mr. Furnbull, seconded by
Mr. Mendelsohn, that By Law 9 be amended to
read, “Life Membership is not transferable;
however, upon the death of a Life Member, it may
pass to 2 surviving spouse upon request, if he or
she is a Family Member and licensed at the time
of the Life Member’s death. A new Life Member
plague, if desired, will he available for a onetime
Fee of $25.00.”" A Roll Call vote being required, the
question was decided in the afficmative, 13 votes
in favor, 1 vote apposed, and 1 abstention, All
Pirectors voted aye, except Mr. Metzger, who voted
no, and Mr. Hevn, who abstained. So, By Law 9
was AMENDED,

60) On motion of Mr. Metzger, seconded by Mr.
Haynie, it was VOTED to contione the policy of
the Board to assume administrative expenses of the
ARRL Foundation; the Executive Vice President
is hereby authorized to pay during the year 1988
# total amount not to exceed $2,000 in accordance
with ARRL Standing Policies with respect to travel,
accounting procedures and auditing.

611 On motion of Mr. Metzger, seconded by Mr.
Mathanson, it was unanimously VOTED that the
Executive Vice President is directed to solicit
$450,000 through a speial fund raising drive to
finance renovations to WEAW. Special recognition
of donors at the $1000 and $300 level should be
provided in the solicitation.

62} The Board was in recess for luncheon from
12:06 PM to 1:25 PM, reassembling with alf those
persmbefore mentioned present.

63) On motion of Mr. Frenave, seconded by Mr.
Nathanson, it was YOTED, at 1:31 PM, that the
Board sit as a Committee of the Whaole to discuss
internationat matters. The Comumittee arose at 1:36
PM and reported to the Board. On motion of Mr.
tdendelsohn, seconded by Mr. Butler, it was
VOTED that the rteport of the Committee is
adopted.

£d) 1t was moved by Mr. iDrake, seconded by Mr.
Stafford, that the following resolution be adopted:

WHEREAS, the Washington Section has the targest
Amateur population (13,0000 of any section within
ARRL NW Division and has the highest per-capita
ratio of Amateur Radio operators of any state in
the US; and

WHEREAS, the state is divided into east and west
by the Cascade Mountains, which make cross state
travel very difficult for five months of the year; and
WHEREAS, this barrier makes it difficult and
expensive 1o effectively coordinate one third of
Washington Section’s League members who have
traditionally felt excluded from the mainstream of
Section affairs; now therefore,

BE IT RESQLVED, that Washington Section be
divided into two independent ARRL Sections to be
known as Western Washington Section and Inland
fFmpire Section. Western Washington Section shall
comprise the counties of Whatcom, Skagit, San
Juzn Island, Snohomish, King, Pierce, Thurston,
Clallam, Jefferson, Mason, Kitsap, Grays Harbor,
Pacific, Lewis, Wahkiakum, Cowlitz, Clark and
Skamania. The Inland Empire Section shall com-
prise the counties of Okanogan, Chelan, Douglas,

52 H5T=

Kittitas, Yakima, Klickitat, Benton, Franklin, Walla
Walla, Adams, Grant, Lincoln, Ferry, Stevens,
Pend Oreille, Spokane, Whitman, Columbia,
Garfield and Asotin, Consideration should be given
to include northern counties of [daho, which are
geographically separated from the central part of
Idako by barriers similar to those affecting Eastern
Washington and are generally considered part of
the Intand Empire area. After discussion, on maotion
of Mr. Nathanson, seconded by Mr. Harrison, it
was YO'TED that the matter is laid on the TABLE,

63) On motion of Mr. Stafford, seconded by Mr.
Butler, it was VOTED that the Yoluateer Resources
Committee study the advisability of creating a
public-service award for individuals or groups
sponsoring digital repeaters and/or packet bulletin
board systems that handle large amounts of NTS
traffic. The VRC shall determine the eligibility
criteria for such an award.

66) On motion of Mr, Quiat, seconded by Mr,
Drake, it was VOTED, at 2:00 PM, that the Board
sit as a Committee of the Whole to discuss certain
reports in the media. The Committee arose at 2:17
PM and reporied to the Board.

67} On motion of Mr. Butler, seconded by Mr.
Harrison, the following resolution was unamimously
ADOPTED and an appropriate plaque was ordered
prepared for presentation:

WHEREAS, Arline P. Bender, WAIVYMC, has
served on the ARRI Headquarters staff faithiully
and well for more than 27 years; and
WHEREAS, as Field Organization Assistant she has
Been @ friend to countless members of the official
family, Section Managers, Field (rganization
fnembers, and Headquarters staff members; and
WHEREAS, she has conducted countless elections
for Section Managers, recorded thousands of Field
appointments, sent supplies and personal letters to
thousands of Field appointees, and always with a
smile and good humor; now therefore,

BE IT RESOLYED, that this Board commends
Arline for her great contribution to the League and
Amateur Radio and conveys best wishes for a richly
deserved, long, healthy and happy retirement.
(Applause.}

68y On motion of Mr, Haynie, seconded by Mr.
Frenaye, it was VOTER that the Executive Vice-
President, in conjunction with the RFI Task Group,
is directed to develup a “*plain language” pamphlet
autlining the responsibilities and suggested
sequential actions that should be taken by Amateurs
and non-Amateurs when electronic device inter-
ference. problems are encountered.

69} On motion of Mr, Metzger, seconded by Mr.
Turnbull, it was VOTED that the Board of Directors
hereby adopts the Section and NTS Official Budget
Guidelines approved by the Administration and
Finance Committee at its January 22, 1988 meeting.
At this point, 2:30 PM, Mr. Comstock departed
from the meeting.

70} It was moved by Mr, Nathanson, seconded
by Mr. Mendelsohn, that the following resolution
be adapted:

WHERFEAS, the Board of Directors are represen-
tatives of the members, and

WHEREAS, a blazer jacket would make a Director
more visible at Conventions and Hamfests,
THEREFQRE, it is moved that the Membership
Services study advisability of Directors® acquiring
distinctive League jackets. After discussion, the
motion was LOST.

Jil) The Board was in recess from 2:40 PM to 3:12

72) Mr. Price announced appointments to the
Standing Committees of the Board as follows:
Administration and Finance—©r. Metzger, Chair-
man; Mr. Turnbull, Vice-Chairman; Mr. Drake;
Vice-President Wilson, Secretary.

Membership Communications Services—Mr, Quiat,
Chairman; Mr. Heyn, VYice-Chairman; Mr.
Harrison; Vice-President Holladay, Secretary.
Publications—Mr. Haynie, Chairman; Mr. Butler,
Vice-Chairman; Mr. Milius; Vice-President Olson,
Secretary.

Volunteer Resonrces Commitiee—NMr, Mendelsohn,
Chairman; Mr, Mark, Vice-Chairman; Viee-
President Hurlbert: Vice-Director Severson,
Secretary.

73} President Frice reported the following ad-
ditionial appointments: Vice-President Olson and
VYice-Director Knochenhauer to the Committee on

the Biological Effects of Radio Frequency bnergy;
Vice-Directors Huntington and Mever to the KFI1
Task Group; Joel Kandel, KI4T, Steve Smith,
WALVWY/D and Jeri Sweeney, N4AGHI, a8
members, and Director Staitord as Board Liaison
of the ARRL. National Emergency Response Com-
mittee {ANERCOM), in addition to Jerry Bovd,
KGBLE, who was earlier appointed Chairman; and
Vice-Director Shrader as Board Liajson for the VHF
Repeater Advisory Committee (YRACH

74) On motion of Mr. Mendelsohn, seconded by
Mr. Milius, it was VOITED rhat the ¥Yolunteer
Resources Committee develop a Standard Operating
Procedure (SOP) far the formation of Sections nsed
in the administration of the ARRL Field
Crrganization, Such an SOP shall inciude methods
of determining the opinion of afl Full Members in
the proposed section, and the minimnm require-
ments necessary to establish a working Jocal
volunteer presence,

751 Omn motion of Mr. Frenaye, seeonded by Mr.
Mendelsohn, it was YOTED that the Public Service
Advisory Commitiee examine the merits ol en-
couraging trustees of all repeaters that have an auto-
patch to also provide a readily acvessible methed
for connecting to 911 (police emergency} telephone
emergency services. Messrs, Grauer, Haynie and
Metzger asked to be recorded as voting no.

76) On motion of Mr, Statford, seconded by
Mr. Haynie, the following resolution was
ADOPTED:

WHEREAS, the stall has avquired the names of
various colleges and universities who have active
film and video departments,

THEREFORE, the ARRL stafi is hereby directed
to contact those colleges and universities for the
purpose of determining if the film/video depari-
ments are available to work on joint projects of pro-
ducing training and introduction films and videos
dealing with emergency ¢communications and public
service communications including traffic handling.
In order to facilitate the colleges and universities
cooperating in such joint projects, the Fxecutive
Vice-President may use some type of competition
with cash prizes or by offering grants tor produc-
tion of such videos,

7 1t was moved by Mr. Milius, seconded by Mr.
Nathanson, that the following resolution be
adopted:

WHEREAS, a Silent Key leaves behind a station
and equipment of generally unknown vatue to the
slrviving spouse, and

WHEREAS, the League hay facilities to research
a range of values for the eguipment, and
WHEREAS, the furnishing of this type of data
would be a service, now,

THEREFQRE, be it resolved that the Membership
Services Committee study the establishment of a
vehicle to provide this service. A Roll Call vote being
reqquested, the question was decided in the
affirmative, with all directors voting ave. So the
resclution was ADOPTED.,

78) [t was moved by Mr. Quiat, seconded by Mr.
Heya, that the Committes on the Riolagical Effects
of Radio Frequency Energy solicit assistance in
investigating the methodology used in some well-
publicized studies concerning the possible relation-
ships between Amateur Radio and heaith hazards.
On motion of Mr. Holladay, seconded by Mr,
Hevyn, it was YOTED to POSTPONE the matter,

79y On motion of Mr. Heyn, seconded by Mr.

Haynie, the following resolution was ADOPTED:
WHEREAS, the VHE/UHF Advisory Committes
recommended that the ARRL petition the FCC to
adopt new bhand segments for automated
VHE/UHF beacons, and
WHEREAS, at Minute 79 of its July, 1987 meeting
the Board referred the matter to the VHF Repeater
Advisory Committee for its recommendation, and
WHEREAS, the VHF Repeater Advisory Commit-
tee has now endorsed the VHE/UHF Advisory
Committee proposal,
NOW THEREFORE, the Membership Services
Committee is requested to study, on an expedited
basis, the desirability of amending the automatic-
beacon band segments above 144 MHz to be the
following.

144.275- 144300 MHz
220.275-  220.300 MHZ
432.300-  432.400 MHz



902.300- 902,400 MH=z
1296,300- 1296.400 MHz
2304,300- 2304.400 MHz
3456,300- 3456.400 MH2
5760.300- 5760.400 MHz
10r368,300-10368 400 MHz

The Committee is further requested to submit its
report to the Board or Executive Committes, as soon
ag possible, with a recommendation as to whether
or not any petition to FCC that might be required
to implement these segments should include the
bands above 450 MHz.

80) On motion of Mr. Metzger, seconded by Mr.
Cirauer, it was VOTED that adequate publicity in
Q8T be devoted to the ARRL Foundation, and that
pictures of recipients of Foundation Scholarship
Awards be included in QST columns at the time of
presentation.

81y [t was moved by Mr. Nathapson, seconded
by Mr. Milius, that Counsel petition the FCC re-
questing that Advanced and Extra Class licensees
be permitted to operate SSB between 7075 and
7100 kHz. After discussion, it was moved by Mr,
Heyn, seconded by Mr. Haynie, to postpone con-
sideration of this motion. A Roli Call vote being
requested, the question was decided in the affirma-
tive, 9 vaies in favor of postponement to & votes
opposed. Those voting in favor were Messrs. Butier,
Frenaye, Haynie, Heyn, Mark, Mendelsohn,
Metzger, Quiat and Turnbull. Those voting opposed
were Messrs. Drake, Grauer, Harrison, Milius,
Nathanson and Stafford. So consideration of the
matter was POSTPONED. During the course of the
discussion, the Board was in recess from 4:50 PM
to 5:10 PM.

£2) On motion of Mr. Mendelsohn, seconded by
Mr. Butler, it was VOTED that to remain consistent
with all other Field Organization appointments, all
National Traffic System officials in the United
States above the Section level, including, but not
limited to, Region Net Managers, Region Packet
Managers, Area Net Managers, Transcontinental
Corps Direciors and Asea Staff Members-At-large
must hold full membership in the ARRL at the time
of their appointment or election, and must main-
tain ARRL membership throughout their tenure,

83) Od motion of Mr. Frenaye, seconded by
Mr. Heyn, it was VOTED that the Publications
Committes examine ways to shiorten the lead time
for submission of materials to be used in QST,
particulatly with regard to Ham-Ads and Section
News, and report back at the Second 1988 meeting.

£4) On motion of Mr, Frenaye, seconded by Mr.
Mendeisohn, it was VOTED that the Volunteer
Resources Committee develop a plan to ensure that
Cieneral, Advanced and Extra Class Amateur Radio
operators are familiar with the current rules for
giving Novice Class exams ta prospective Amateurs
and to improve the availability of Novice testing
materials across the country, reporting back to the
Second 1988 meeting.

85) It was moved by Mr. Drake, seconded by Mr.
Frenaye, that the Board of Directors of the ARRL
directs the President to:

A. Appoint a commitiee of knowledgeabie
Amateurs with the task of:

1. Review the present status of RMS operations,
RMS-MOU, and other guidance papers now in
effect,

2. Develop short and long-range plans and guidance
for operation of the Amateur Auxiliary,

3. Develop training, operating, and recruitment
programs and manuals for RMSs, Section
Managers, and others who may be involved in the
Amateur Auxiliary

B, Allot funds in the amount of $6,000 to cover
fravel, housing, and expenses incurred by the RMS
Committes in performance of thelr tasks, Due date
for committee completion of tasks is prior to the
1989 Board of Directors Apnnual Meeting. On
motion of Mr. Heyn, seconded by Mr, Haynie, it
was VOTED to REFER the matter to the Volunteer
Resources Commitiee.

86) On motion of Mr, Stafford, seconded by Mr.
Mendelsohn, it was VOTED to lift from the table
the motion regarding the division of the Washington
Section into the Western Waghington and the {nland
Empire Sections. 1t was moved by Mr. Drake,
seconded by Mr, Stafford, that the motion be
amended by striking the text and substituting the
following:

WHEREAS, the Washington Section has the largest

Amateur population {{3,000) of any section within
ARRL Northwest Division, and

WHEREAS, the section has the highest percapita
ratio of Amateur Radio operators of any state in
the US, and

WHEREAS, the state is divided into east and west
by the Cascade Mountains, which make cross-state
travel very difficult for five months of the year, and
WHEREAS, this barrier makes it difficult and
expensive to effectively coordinate one-third of
Washingion Bection’s League members who have
traditionally felt excluded from the mainstream of
Section affairs, it is therefore

RESQLVED that the Volunteer Resources Com-
mittee study the division of the Washington Section
into two independent ARRL Sections to be known
as Western Washmgton Section and lnland Empire
Section.

The study should also give consideration to
inclusion of the northern counties of 1daho.

It was moved by Mr. Mendelsohn, seconded by
Mr, Stafford, that consideration of this matter he
postponed. A Roll Call vote being requested, the
question was decided in the affirmative, 9 votes
in favor of postponement t0 6 votes apposed.
Directors voting in favor were Messrs. Butler,
Grauer, Harrison, Hewn, Mark, Mendelsohn,
Metzger, Nathanson and ‘Turnbull. Those voting
opposed were Messrs, Drake, Frenaye, Haynie,
Milius, Quiat and Stafford. So consideration of this
matter was POSTPONED.

87) On motion of Mr. Statford, seconded by Mr.
Milius, it was YOTED that the Amateur Radio
Digital Communications Committee study the
following matters:

1. Whether packet repeaters or *digipeaters” should
be sanctioned or coordinated by local frequency
coordination councils,

2. 1f the committee determines that digital repeaters
should be sanctioned or coordinated, the committee
shall develop suggested or recommended guidelines
for use by local frequency coordinators 1o nse in
the process of sanctioning or coordinating such
digital repeaters,

3. The committee shall seek input from the VHF
Repeater Advisory Committee, the VHF-UHF
Advisory Committee and packet-radio groups on
these matters.

88) On motion of Mr. Stafford, seconded by
Mr, Milius, it was VOTED that the Executive Vice
President make his report to the Board of Directors
at the 1988 Second meecting of his study of
establishing an Amateur Radio archive pursuant to
Minute 72 of the 1985 Second Mecting.

89) On motion of Mr. Quiat, seconded by Mr,
Butler, the following resolution was ADOPTED:
WHEREAS, any possible relationship between
exposure to radio frequency energy and health is
of concern to the public as a whole, and to radio
amateurs i particular, and
WHEREAS, responding to this legitimate cancern,
the ARRL has for many years conducted an ongoing
investigation of this subject through its expert
Committee on the Biological Effects of Radio
Frequency Energy, an:

WHEREAS, the work of the committee has
resuited, among other things, in FCC findings that
amateur stations as a class do not exceed accepted
satety standards for radio-frequency exposure, and
WHEREAS, there have been questions raised. in
scholarly journals concerning possibie relationships
between amateur radio and health hazards, and
WHEREAS, inaccurate and irresponsible inter-
pretations of these journal reports have found their
way into the news media, causing unfounded anxiety
and concern, and
WHEREAS, the methodology used in some well
publicized studies ot this question is controversial
in academic circles, thus calling into guestion the
validity of the conclusions,
THEREFORE, the Commitiee on the Biclogical
Effects of Radio Frequency Energy is directed to
find independent scientific research sources; to
investigate the questions raised; to identify possible
sources of funding for such an undertaking; and
to report in a timely fashion to the Board of
Directors.

90) On motion of Mr. Heyn, seconded by Mr,

Prenaye, it was VOTED that the holding of the
Southwestern Division Convention in San Diego,

California on August 23-26, 1990, is approved.

1) On motion of Mr. Mendelsohn, seconded by
Mr. Heyn, the fallowing resolution was
ADOPTED:

WHEREAS, the Board of Directors has been made
aware of recent comflicts in the frequency co-
ordination process involving two entities performing
corc)irdination functions in the same geopraphic area,
an

WHEREAS, inconsistent coordinations lead to
mutual interference between Amateur stations in
repeater operation, and

WHEREAS, in such circumstances it is essential that
coordinators «develop procedures to avoid in-
compatible Amateur station repeater operation, and

WHEREAS, the Federal Communications Com-
iission has stated that it seeks “to promote the
voluntary resclution of repeater interference
disputes at the local or regional level by Amateurs
themselves in the finest tradition of the Amateur
Service,’” and

WHEREAS, the present conflict might be more
easily resolved with the assistance of the FCC,

NOW THEREFORE, the Board of Directors of the
ARRL hersby respectfully requests that the Chief,
Private Radio Bureau, utilize his good offices to
facilitate a conciliation meeting between the two
entities involved with a view toward resolution of
all conflict and disputes.

92) 1t was moved by Mr. Heyn, seconded by Mr.
Mendelsohn, that the Legal Strategy Committee be
tasked to develop a set of recommended procedural
guidelines for frequency coordinators. The LSC
shall seek input and recommendations from the
VRAC, VUAC, and other interested parties. Such
guidelines shall prowde information on good co-
ardination practice, including an appeal procedure,
to ensure fair play in the conduct of coordination
activities. These guidelines shali be prepared for
publication in the 1989 ARRL Repeafer Directory.,
L8C shall make a final report with its recommended
pracedurat guidelines. no later than the 1989 Annual
Meeting. After discussion, on motion of Mr.
Nathanson, seconded by Mr. Mark, it was VOTED
to POSTPONE comsideration of the matter. Mr,
Heyn and Mr, Mendelsohn requested to be recorded
as voting against postponement.

93) On motion of Mr. Mendelsohn, seconded by
Mr. Haynie, it was VOTED that the ARRL Board
of Directors, on behalf of the entire membership
of the League, recognizes and thanks the entire
production staff of “‘The New World of Amateur
Radio' for the hundreds of hours they put in to
produce a professional videotape,

94} On motion of Mr, Mendelsohn, seconded by

Mr. Harrison, it was VOTED to amend the
Advisory Committee Standard Operating Proce-
dures by adding:
“The Chairman of each Advisory Committee and
the Committee’s Board Liaison shall develop an
evaluation of each member's participation to be
detivered to the appropriate director 60 days prior
to the Annual Meeting of the Board."”

95) Moving now to item [3 on the Agenda, on
motion of Mr, Nathanson, seconded by Mr. Heyn,
it was YOTED 1hat the Executive Yice President
is hereby authorized to reimburse Division Directors
for actual expenses incurred by them during the year
1988 in the proper administration of ARRL affairs
in their respective Divisions, and in accordance with
Board policy, up to the amouats as follows:

Atlantic Division $11,500
Central Division 8,500
Dakota Division 4,500
Delta Division 10,000
Cireat Lakes Division 15,000
Hudson Division 8,500
Midwest Division 6,500
New England Division 9,500
Northwestern Division 13,000
Pacific Division 10,500
Roanoke Division 1,500
Rocky Mountain Division 8,000
Southeastern Division 11,500

Southwestern Division 12,500
West Gulf Division 10,000

{continued on page 76)
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Happenings

Conducted By Phillip Sager, WB4FDT

Manager, Regulatory Information Branch, ARRL

FCC Part 15 Proposals: Threat to Amateur Service?

As was briefly reported in January Q5T
the Federal Communications Commission,
in General Docket 87-389, has proposed to
amend Part 15 of its rules, entitled Radio
Frequency Devices.

Under these rules, first promulgated
nearly 50 years ago to allow for wireless
phonograph players, carrier current com-
munications and remote controllers, the
FCC has permitted an increasing array of
low-power radiofrequency-generating
equipment to operate without having to be
licensed. All the while, the aim has been to
set limits of radiation for the devices so that
interference will not be caused to licensed
radio services. The present version of Part
15 is, however, unduly device-specific: As
a new invention has come along, rules for
it have been especially crafted for it,
halancing an easing of one rule with a
tightening of another to meet the speciai
needs of that device.

The Commission proposes, in this
docket, to classity radio frequency devices
into two broad categories: intentional
radiators and unintentional radiators. The
former include, for instance, walkie-talkies,
garage-door opener controls, security alarm
systems, cordless telephones and the like,
which need 1o generate and transmit radio-
frequency energy over the air.

Unintentional radiators include receivers,
video-cassette recorders, computers,
carrier-current systems, and the like, (A
third category, incidental radiation devices,
such as power tools, touch-controlled
switches, power lines and 50 on, would con-
tinue under the present very simple rule: If
such equipment causes interference, its
operator shall promptly take steps to
eliminate the interference.} There is to be
a general set of radiation limits which is
frequency- and distance-dependent: At a
distance of 3 wmeters, unintentional
radiators will be permitted to generate &
field strength of 100 microvolts per meter

from 30 to 88 MHz; 150 microvolts per
meter from 88 to 216 MHz; 200 microvolts

per meter at 216 to 960 MHz; and 500

microvolts per meter above 960 MHz. This
is reasonably comparable to the limit for
Class B computer devices under the existing
rules. For frequencies below 30 MHz, a
limit on conducted energy applies instead:
250 microvolts across the power lines.

Intentional radiation devices would be
restricted from certain frequencies where
safety services, some government opera-
tions and some weak-signal activities take
place. From 1705 kHz to 30 MHz, there is
to- be a 30-microvolt-per-meter limit
measured at 30 meters (roughly like an 56
intruder into a 20-meter contact) added to
those described above. But there are some
places where higher field strengths will be
permitted.

The League’s Position

The ARRL Board of Directors adopted
this position toward General Docket 87-389
at its Annual Meeting January 22-23, on
motion of Atlantic Division Director
Turpbull, who is also Chairman of the
Radio Frequency Interference Task Group:

* . ..VOTED, that the Executive Vice
President, Counsel and staff, in consulta-
tion with the RFI Task Group, are
authorized and directed to prepare timely
comments on FCC General Docket 87-389,
which proposes to revise Part 15 of the
FC'C’s Rules, The following points shall be
emphasized: (1) Amateur frequencies shall
not be used by intentionally radiating
devices; (2) Permitted field strengths for
unintentionaily radiating devices should not
exceed presentlv permitted maxima; (3)
Rules should be enacted to require that
radio-frequency interference (RFI) resolu-
tion information, including indentification
of 2 manufacturer’s contact representative
for RFI complaints, be included in any

user’s or operator’s manual for Part 15
devices.” The League’s comments will
begin by pointing out that the position of
the Amateur Radio Service with respect to
RF devices is unique; 1t is the only service
colocated with Part 15 devices in residential
areas where the vast majority of such
devices are found. Not ondy can the devices
interfere with Amateur Radio reception,
they can—even more importantly—he
severely affected by RF energy from
amnateur transmitters in the area. Warnings
against both conditions shouid be on the
products or in their packages at the point
of sale.

The League comments will also show
that the lack of complaint about specific
devices in the past does not mean that the
carlier permitted levels were or are accept-
able. It is almost impossible to tell from
what source a given white noise signal is
coming. The League’s filing will be accom-
panied by engineering studies showing what
levels of emission can cause (and are
already causing) interference to amateurs.

What Should You Do?

Individual amateurs and clubs should file
calm, reasoned comments suggesting the
course that the FCC should take. You can
point out the interference problems you
already have, both to your receivers and the
problems perceived by your neighbors
because of your transmitting. And you can
back up the recommendations in the
League resolution above.

The filing deadline is March 7, [988. 1f
possible, vour comments should be typed
or printed on one side of 8% by t1-inch
paper with generous margins. An official
participation requires an original and five
copies of each submission, but the FCC
says it will consider single copies of com-
ments from the public, Now is the time:
Quieter, more usable bands couid be the
result.

ANOTHER 220-MHz THREAT

TV Answer, Inc (TAI}is a Virginia com-
pany that manufactures equipment used in
interactive viewer response to television
programming. This company has peti-
tioned the FCC to designate a S00-kHz seg-
ment between 216 and 222 MHz as a return
link from television viewers to cablecasters
for the purpose of expanding its test
market.

This return radio link would be 50 watts
and according to the company, the system
would have the capability of handling
nearly a million viewer responses per
minute. Viewers would use a hand-held
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controller costing about $100,

TAI has sent a program package to tele-
vision stations across the country ex-
plaining the TV Answer proposai,
including guidelines for commenting on
their petition.

The ARRL filed strong comments in
opposition to the petition on January 27,
noting that TAL’s petition must be termed
a counterproposal to the FCC’s proposal
in Docket 87-14. Since this Petition was
filed more than four months after the close
of reply comments in that Docket, the FCC
should dismiss the Petition.

Qur comments also noted that the TAI

petition was based upon the faulty premise
that the 220 band was **underutilized"’ by
amateurs and we suggest that TAI review
the comments of the amateur community
and the ARRL in 87-14,

We conclude by stating that the petition
fails to justify any spectrum allocation and
state: “Many alternatives exist to the rather
incredible proposal to install relatively high-
power radio transmitters in each residence,
to be operated by non-technical persons,
on frequencies subject to serious inter-
ference to and from other authorized over-
the-air services on adjacent frequencies.
None of the available alternatives are even



Goldwater Scholarship
Contributions

The following have contributed $25 or
more to the Goldwater Scholarship fund:
Roy Shelso, WERBY, $200; Arizona
Repeater Association, in memory of
WT7LEE, K7UXB, WTYFP, K7DZG, NI7F
and K7DI, $150,

explored by TAI. We are simply asked to
accept the two-sentence dismissal of each
and every alternative to the usurpation of
a 500-kHz segment. T'o jump to the tune
played by TAI in this instance would be
unconscionably poor spectrum planning on
the Commission’s part.””

CONCERN RAISED ABOUT RF
ENERGY AND CANCER

An alleged link between Amateur Radio
operators and certain forms of cancer has
once again found its way into the press. in
early January the Associated Press reported
on a study that purported to link hams’
exposure to RF energy with incidences of
several kinds of cancer. The AP story cited
a study conducted by Dr Samuel Milham
and published in the American Journal of
Epidemiology.

Some of our members may remember
that a similar letter by Dr Milham appeared
in the April 6, 1985 issue of The Lancer,
the British Journal of Medicine. This arti-
cte reported a study of the deaths of 1691
Washington state and California amateurs
listed n the QST Silent Keys column.
Dr Milham claimed he found a greater
number of deaths among the Silent Keys
from certain kinds of leukemias than were
reported in the general population of white
males in a typical year,

Concern over this is understandable, but
before you pull the plug on that ham rig
there are a few things to consider. This
study also showed that radio amateurs had
Jewer deaths than the general population
from certain other kinds of leukemia, and
in the earlier article there were, in the
opinion of competent professionals, serious
flaws in Dr Milham’s methodology. For
example, QST Silent Keys includes only
about one-third of deceased radio amateurs
(not all are reported to us} and those who
are reported are not necessarily represen-
tative of the amateur population as a
whole, The bottom line is that even the
experts have disagreed as to the significance
of the study, and it certainty did not estab-
lish a causal link between Amateur Radio
operation and certain cancer incidences.

The ARRL position on the original study
was summed up in an editorial published
in October 1985 QST that covered the
study, as well as other pertinent data and
findings.

As of this wniting, copies of the most re-
cent article are being studied by the ARRL
Committee on Biological Effects of RF

International Amateur Radio Arrangements
Countries with which the United States shares reciprocal licensing/oparating agreements:

LU Argentina SV Greece ¥N Nicaragua
VK  Australla J3. Grenada - LA Norway

QOE  Austria TG Guatemala HP Panama

C6 Bahamas 8R Guyana ZP Paraguay
BP Barbados HH Haiti OA Peru

ON Belgium HR Honduras DU Philippinas
V3 Belize TF Iceland CT Portugal

CP Bolivia VU India J6 St Lucia

A2 Botswana Y¥B Indonesia S7 Seychelles***
PY Brazil El lIreland GL Sierra Leone
VE Canada 4% |srael H4 Solomon Islands
CE  Chile 1 Haly Z5 South Africa
HK  Colombia g8Y Jamaica EA Spain

Tl Costa Rica JA  Japan PZ Suriname
58 Cyprus JY Jordan M Sweden

OZ Denmark T3 Kiribati HB Switzerland
Hi  Dominican Rep 8K Kuwait 9Y Trinidad

HC  Ecuador EL Libera T2 Tuvalu

¥S El Salvador LX Luxembourg G United Kingdom**
302 Fili 3A  Monaco CX  Uruguay

OH Finland PA  Netherlands ¥V Venezuela

F  France* PJ Neth Antitles YU Yugoslavia
DL Fed Rep of Germany ZL New Zealand

*Includes all its overseas departmentsfterritories.
**Includes the following territories: VP2A (V2 now), YP2D (J7 now), VP2M, VP2S (now J8),

VP2V, VPS5, VP8, VP9, VS8, Y., ZB2, ZD7
***Cancellation claimed by Seychelies

and ZF.

Countries with which the United States shares third-party-tratfic agreements:

V2  Antigua C5 Gambia ZP
LU Argentina 9G Ghana OA
VK Australia J3 Grenada V4
V3 Belize TG Guatemala J6
PC Bolivia 8R Guyana Jg
PY Brazil HH Haiti 9L

Paraguay
Peru

St Christopher
St Lucia

St Vincent
Sierra Leone

Energy. When this study is further along,
it will be possible to determine whether the
flaws in methodology seen in the original
article have been corrected.

if you would like to read the October
1985 QST editorial and don’t have a
copy, we can provide you with one for an
SASE. Send inquiries to: Regulatory Infor-
mation Branch, ARRL HQ, 225 Main St,
Newington, CT 06111,

FCC DENIES “INSTANT’' NOVICE
PETITION

f.ast month we briefly mentioned an
FCC news release saying the Commission
had denied a petition requesting that a suc-
cessful Novice examinee be able to begin
operating immediately. Successful exami-
ness would, under the petition, use a
temporary call sign consisting of the call
sign of one of the volunteer examiners plus
a unique numeral.

This petition, RM-3924, was filed by
Frederic Hambrecht, KJ4JE. In it, he
stated that the long waiting time between
the exam and the receipt of the license is
such that the recently acquired skills of the
Novice are diminished. He also argued that
Novices would be identifying with the call
sign of one of the Volunteer Examiners,
and thus the FCC would have a direct
means of accountability for violations
without the administrative burden of main-

taining a file of temporary call signs.

In responding, the FCC commented that
at the time the petition was filed in the
Spring of 1987, the Gettysburg licensing
office was receiving nearly three times the
normal number of applications. This was
a temporary anomaly caused by the start
of Novice Enhancement, The FCC said
that the situation had now returned to
normal, with an average processing time
for amateur licensees of 18-21 days.

The FCC also said that the *‘instant
Novice'" petition appears to be contrary to
the requirements of the international Radio
Regulations. These require the FCC to
verify the operational and technical qualifi-
cations of any person who wishes to
operate an amateur station prior to
licensing.

To conclude, the FCC said: “On
balance, it appears that the application
processing period is not unreasonable. In
view of the relatively short time that it takes
us to process an application, the marginal
benefits to be derived by authorizing suc-
cessful Novice operator examinees tem-
porary operating authority are outweighed
by the disadvantages that could occur.”
The petition was denied on December 18.

FAR SCHOLARSHIPS ANNOUNCED
The Foundation For Amateur Radio Inc
(FAR) has announced that it plans to
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award 27 scholarships for the academic
year 1988-89,

The scholarships are awarded to licensed
radio amateurs who intend to pursue a
post-secondary education and are enrolled,
ot have been accepted for enrollment, at
an accredited university, college or tech-
nical school. Some scholarships require at
least a General-class FCC license, and in
some cases preference is given to residents
of certain geographical areas or studies
within certain programs. Scholarship
awards range from $500 fo $2000.

The Foundation is composed of 50 local-
area Amateur Radio clubs in the greater
Washington DC and Baltimore areas. It
fully funds four of the scholarships with
income realized from grants and local
hamfests.

The remaining 23 scholarships are
administered by the Foundation without
charge to the donors in the interest of
promoting Amateur Radio and those
scientific, literary and educational pursuits
that advance the Amateur Radio Service.

Further information and an application
form can be requested by letter, post-
marked prior to May 31, 1988, from FAR
Scholarships, 6903 Rhode Island Ave,
College Park, MD 20740,

FCC TO CONTINUE HF AUTOMATIC
PACKET MESSAGE FORWARDING

in response to an ARRL request, FCC
Private Radio Bureau Chief Ralph Haller,
N4RH, has authorized a one-year extension
of the Special Temporary Authority (STA}
for HF Automatic Packet Operation. This
new extension expires January 4, 1989 and
applies only to the approximately 60
stations currently so authorized.

This extension allows for the continued
operation of HF packet-radio automatic
message-forwarding, pending drafting and
revision of new rules. The request was
aunthorized by the ARRL Executive
Committee.

GLEN GLASSCOCK, WFA, SK

Glen Glasscock, 83, one of Colorado’s
best known and most prominent hams,
passed away on
{ctober 16, 1987,
First licensed in
1927 as WOENM,
he was a charter
member of the A-1
Operator Club and
served as ARRL
Rocky Mountain
Division Director
from 1938-40. He
had also held the
calls W2KG and
WOTrA,

Gilen was active
in recruiting new
amateurs, helping
them to earn their
ticket and then
making sure they
had equipment to get on the air. For many
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Amateur Radio Call Signs

The following are the call sigh assignments
as of January 1, 1988:

District Group A Group B Group ©  Group D
Extra Advanced TechfGen Novice
0 WEEB KEBSI NoITS KBaRQW
1 NOIH  KGIHN  NIFKK  KA1TRKO
2 WGC2y  KE2DV N2HUN  KBZEWM
3 NM3w  KD3FY NIFYD  KA3SOL
4 AR4FO  Kkavy N4RVG  KC4ACKJ
5 AABEE KGSGP  N&LXI KBSFGD
6 AABGH KJEC NBRDW  KBBVKQ
7 OWIPY KFTGC  NYKGT  KB7DQT
8 NZBT  KESPI NBJAS KBSDSH
9 HweH KESHU NOHCM  KASZYOD
Alaska** ALZIO NL7LW  WL7BGQIC
Hawaii*™* AHSIT NHEOD  WHEBWB
Puerto Rico** KP400  WP4NB  WP4HSLU
Virgin s
KP2BK NP2CI WP2AFU

**All Group A calls assigned

years, he sent on-the-air code practice on
80 and 2 meters.

He was a member of the Naval Reserve
and retired as a Claptain in 1962, For many
vears he worked for broadcasting station
KOA in Denver as an audio engineer. He
will be missed by the amateur community.

DAYTON SCHOLARSHIPS
AVAILABLE

‘The Dayton Amateur Radio Association
is accepting applications for its [988
scholarship program. The program is open
to any licensed amateur graduating from
high school in 1988.

Awards will be based on a combination
of financial need and academic achieve-
went with consideration given for service
to Amateur Radio and community
involvement.

There are no restrictions on courses of
study and there is no requirement to be
applying for a four-year degree; those
planning on an Associate’s degree or
attending an accredited trade school will
also be considered. The award is $1000
toward tuition at the school of the winner’s
choice.

All entries must be postmarked no later
than May 15, 1988, and award winners will
be announced around June 1, 1983,

Bor information and application forms,
contact Scholarship Committee, 317 Ernst
Ave, Davton, OH 45405.

i7-METER AMATEUR BAND
NOT OPEN

The 17-meter amateur band
(18.068-18.168 MHz) is not yet open to US
amateurs. Rumors were flying very fast
that the FCC had opened the 17-meter
band and ARRL HQ was deluged with
phone calls requesting information.

The ARRL is doing everything possible
1o get early access to the band, which, while
available to amateurs it many countries,
including Canada, on a not-to-interfere
basis, will not become a worldwide ex-
clusive amateur allocation until July, 1989,

Are You a Lawyer? ARRL
Needs Volunteer Counsels!

Your legal expertise is needed in the
Amateur Radio community to help build
and maintain the legal toundations for
aur service. The League’s Volunteer
Counsel (VC) Program is designed to
help stem the tide of overly restrictive
iocal ordinances pertaining to Amateur
Radio. You can help if you have an
interest in this exciting area of com-
munications law, are a member of a
state bar and a League member, please
contact us and you will be kept informed
about areas of law affecting Amateur
Radio. As a Volunteer Counsel you are
not expected to provide your services
free of charge after an initial con-
sultation. For further information, write to
the ARRL Volunteer Counsel Program,
225 Main S8t, Newington, CT 06111

If you live in one of the following
states, your legal experience Is
especially neaded: Hawali, Kansas,
Maine, Montana, New Jersey, North
Dakota, New Hampshire, Oklahoma,
South Carolina, South Dakota, Texas,
Wisconsin and Wyoming.

The ARRL has studied the current list of
assignments, both international and
domestic, and is attempting to identify
segments that might be made available for
amateur operation sooner than 1989,
Howaever the 17-meter band is not available
at the present time.

TRICARICO LEAYES COMMISSION

William J. Tricarico, Secretary of the
FCC, will be leaving to become the Execu-
tive Assistant to the Secretary of the Nuclear
Regulatory Commission. Tricarico has
been FCC Secretary for the past 10} years.

Petitions for rulemaking and comments
should now be addressed to R. Walker
Feaster, Acting Secretary. Feaster has been
with the Commission for i4 vears in the
Office of the Managing Director.

KAIOTG NEW ASSISTANT
MANAGER, DXCC BRANCH

While vour columnist was walking in the
hallowed halls of Headquarters, 1 came
upon a youung man muttering, ‘‘Honor
Rol},” ““Ciolden Jubilee,” **318 countries,”
“endorsements’’ and the like. Fearing that
this voung squirt was in a state of shock,
{ escorted him to the employee lounge and
plied him with two cups of hot coffee,
There [ discovered I was talking to Glen
Norton, KAIOTG, the new Assistant
Manager in the DXCC Branch at HQ, still
somewhat dazed from his first day’s work.

CGlen is from New Britain, Connecticut
and was first licensed in 1986, He now
holds a (eneral-class license. €ilen is
currently attending Central Connecticut
State University part-time, majoring in
computer science. Glen is interested in DX,
and enjoys CW and 20-meter phone. @]



How’s DX?

Conducted By Ellen White, W1YL/4
19620 5W 234 St, Homestead, FL 33031

K4KGR’s Return to Guadalcanal

This unusual DXpedition had its origin in
September 1942, when George Holder (now
K4KGR), member of a marine patrol on
Guadalcanal, made contact with a tall,
immaculate Englishman leading a small group
of armed natives. This Englishman was
Martin Clemons, former Resident Commis-
sioner of Guadalcanal, but then a Coast-
watcher, operating from deep within the
jungles. This wasn’t a chance mecting, as
Clemons was reporting enemy activity on the
cast end of the island.

Clemens’ party was one of three groups of
Coastwatchers made up of local government
workers, planters and missionaries. They were
given instructions in communications opera-
tions and supplied with equipment known as
teleradios. As efficient as the teleradio was,
when broken down into components
(receiver, transmitter and speaker) each part
weighed from 75-100 lbs! (A far cry indeed
from today's lightweight versatile trans-
cefvers!) Then there were batteries, charging
generators and fuel (plus supplies to feed
12-16 natives who made up the team), This
WW-ll-vintage equipment could send and
receive signals up to 600 miles, and a simple
code was devised in relaying commumications
to Townsville, Australia,

The time was 1942 and the Solomons were
directly in the path of an invading army.
From jungle and mountain hideouts, the
Coastwatchers reported the landing at Tulagi
angl the one a few weeks later on Guadalcanal,
Their activities may have saved Guadalcanal,
as the battle for this island was the turning
point of the war in the South Pacific.

K4KGR, still fascinated today with the
exploits of the Coastwatchers, returned to
Cuadalcanal in 1985 and 1987, The purpose
of this recent trip would be to retrace some
of his own activities and to operate his ham
gear from some of the areas initially used by
the Coastwatchers. [t turned out to be a one-
man expedition, using a Ten-Tec Argosy I
and the *‘Field Day Special’’ antenna (QST,
June 1984).

Permission to operate from the Solomons
was reccived and H4MRO, a VK ham on a
teaching mission to Guadalcanal and other
members of the Solomon Island Radio
Society furnished a great deal of assistance.
The best made plans, ete, did not include a
week-late arrival of clothes, jungle hammock
and antenna! The assistance of H44RO with
power supply, antenna tuner and 20-meter
antenna made K4KGR/H44 an immediate
reality. George reported Australian signals
sounding like locals, with KH6, KL7 and Wés
received with good strong signals.

While awaiting arrival of his luggage,
K4KGR made several trips into the jungle
and mountains attempting to get as close to
the original Coastwatcher sights as trans-
portation would permit. One of the most
satisfying trips was made into the interior,
15 miles from the ocean, to the crest of a
2800-foot mountain Known as Gold Ridge,
The immediacy of the past was very apparent

K4KGR oparating from a nativa hﬁt an
Bloody Ridge.

when George discovered the remains of a
gasoline-operated refrigerator used by the
Coastwatchers in the early "40s. Some of the
older natives remembered when the Euro-
peans came to their village and put up a long
wire and talked into a black box as they
waiched the ocean with field glasses.

On his return from Gold Ridge, K4KGR
was greeted with the news that his luggage had
arrived. With clean clothes, the rest of his gear
and the jungle hammock, it now meant that
he could move into the jungle and spend the
night with a degree of protection from the
malaria-bearing mosquitos. Operate he did,
from significant WW-11 sites—names that are
very much alive today to many: Taivu Village,
Lavoro River, Point Cruz, Bloody Ridge.
Except for four native huuts and a small shelter
used as a church, Bloody Ridge was just like
it was in 1942. Upon arrival, the group was
met by the village chief who granted permis-
sion to use an unfinished native hut as head-
quarters. This hut was near a foxhole
occupled by K4KGR for six weeks in 1942,
With native help, the Field Day Special
Antenna was erected and batteryv-operated
contacts took place with WEGIQ (the first),
then N6HIK, NH6CH and YKSANB. The
next day more contacts were made with South
America, the Midwest US and New England.
With the equipment about ready to make its
Tast gasp, K4KST was logged while operating
on 5 watts.

Following the trail of the Coastwatchers
has been a wonderful experience for
K4AKGR—reliving poignant history, meeting
ever-helpful hams, working the world “Field
Day Style" and demonstrating still again that
Amateur Radio is a vital part of world history
ia:s well as a very deep personal part of our

ives,

DX COCKTAIL PARTY

jThe following material, courtesy of W6BDN,
seoms particularly appropriate as this column is
being prepared—uvery close to the official Jan 1
wealcoms to 1988.—Ed.|

Each of our amateur bands has its own
unique characterigtics (now, how's that for
a profound statement?). If you're working
toward SBDXCC on SSB, you are un-
doubtedly aware of a2 man-made uniqueness
on 40 meters. For those of us in the con-
tinental 48, the phone band does not coincide
with that used by a lot of the rest of the world.
They really must want to work stateside and
listen up to allow us to contact them.
DXpeditions, DX wayfarers and a few
regulars will listen up in the normal course
of their activities. For the most part, however,
the best opportunity to make 40-meter SSB
DX contacts is during a DX contest. The
ARRL tourney in March is the best, since it
pits the Ws and VEs against the world.

The first seven hours of a recent confest had
netted me only two new 40-meter sideband
countries, despite high flux (for the solar
doldrums) and very low geomag. The sun was
tising in Western Europe and 1 was hoping
things would pick up.

G3FXB appeared with a nice gignal.
[G3FXB looks to be one of the featured
speakers at the Visalia DX Convention in
Aprill—Ed.} { tried to use psychokinesis to
aim the inverted-V in his direction, I set

VFQ B on his listening frequency and checked
to be sure the $PLIT button was activated
(1 too often forget!} Just as my preparations
were compieted, VKONS started calling Qrz
CONTEST On the frequency, Their voices and
speech were almost identical and they were
zero heat, It wasn't the fragmented, squawky
kind of QRM—just two voices talking at
once,

The DX Edge showed that it was dawn in
England and dusk down under. What should
| do? The G would surely disappear shortly
as his sun rose. The VK9 wouid weaken as
be lost the twilight enhancement. Either might
QRT anytime. They'd both be new band-
countries for me. Playing the percentages, 1
called for the G. It was difficult copying him
because of that other voice, and there was
QRM on my transmitting frequency. Some-
how we finally completed the exchange.

I reset VFO B and got in line for Norfolk.
It was equally painful. But I eventually made
it into his log also.

So, when you're at a cocktail party trving
to follow your group’s conversation (while
filtering out the loud voice behind you as well
as the general din), just remember that you
may be in training for the next DX Test!

CIRCUIT

[ SK: It is sad to report any Silent Keys, let
alone DX figures who have been so per-
vasively an important part of our DX scene.
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(L-r) VHFer KHEHME, the legendary Jack
Wheasler, KHECC, and *“Mr Hawaii,” KHE6lJ,
{Maisuyo Nose photo}

Hail and farewell WTPHO, WSMPW and
WITW.

71 Aruba: Credit will be given for contacts
Jan 1, 1986 and later but please don’t sub-
mit before April 1, 1988. (Note you'll have
to resubmit a Netherlands Antilles card along
with your creditable Aruba QSL.)

7 Dayton: The SW Qhio DX Assn will again
host 2 DX dinner during the HamVention, to
be held at Stouffers Dayton Plaza Hotel Fri,
April 29, (Previous guest speakers have
included WIKNI, VE3BMV, KH6BZF and
W1YL.) Reserve with a check or money order
payable to SWODXA for $20 and an SASE
to Jay Slough, K4ZLE, 8183 Woodward Dr,
West Chester, OH 45069,

3 YB3ASQ: WTTSQ is now QRV 1(-80 (and

maybe 160 if he can get the slopers to
play!)—most days 1230-2330, bands
depending on propagation. QSL to his home
QTH of WITSQ (not WETSQ!.

[ SB4JK: Clande left Nicosia in July 1984
for a new assignment in Abu Dhabi (where
licensing isn’t possible for him). Someone is
bootlegging his former call, so bewarel
[JF¥L: RZIOWA/RZIOWB, the Polar
Geophysical Observatory and Weather
Stations, Franz Joseph Land, wants cards
sent direct only via Serge N, Matveyev
(ex-UAIOSM), PO Box 47, Arkhangelsk,
163068, USSR, (Thanks WBEZUC)

(7] Colvins: The Yasme DXpedition to
XE2GKG ended Dec I, totaling 8000 contacts
in 122 countries. Iris and Lloyd wete in the
center of two major 6.2-strength scary earth-
guakes but sustained no damage. At year-end
it was to be go for them to operate in the
Kingdom of Nepal. Cards via Box 2025,
Castro Valley, CA 94546.

{1 Cook: I5THW hoped to be on from
Rarotonga late Jan early Feb, possibly also
from Northern Cook. QSL via his home call.
{1 J3: KN5X/J3 was operated by NT3D,
WBSN, KN§SX—confirmations via KN3X,
Brian Attaway, 12516 Audelia 2412, Dallas,
TX 75243,

[ Syria: WB6ZUC's October trip to
Damascus included a visit to YKI1AO,
revealing the good news that YK1AQ’s wife
Sihan may be getting her license soon and may
well come on “CW style.”

7 J6: LRU via WBILC, LRV—K6GXO,
LRW—NBBJQ, LRX—WDSIXE, LRY—
WBSENR, LRZ—KA8CFU, LRR——WB8PR,
L.RS—WSRKL, LRT—NCEQ.

'Mr RS V.

N4ID (ex-HS2AIW) operated VK8TX from
atop 1143-foot-high Ayers Rock almost a
year ago. (The first HF operation from this
monolith?) Jim reports propagation was
better in Alice Springsi

‘1 FOBQK: You won’t want to miss this
attractive card if vou worked Mike Dec 27 to
Jan 10, SASE to W6TM.

71 KX6: N2PC/KX6 is active on all bands,
phone, CW, RTTY, AMTOR and packet.
Cards via Charles Lloyd, K2CL, 105 Crow
Hill Rd, RD #2, Freehold, NJ (7728.

(1 VIITP: WCOW (ex-WBADLT) operated
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When are the bands open? These charts predict this month's average propagation predictions for high-frequancy circuits between the
US 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 &s the middle curve {maximum usable frequency, or MUF). On 90 percent of the days of
the month, it will be at least as high as the lowast curve (optimum traffic frequency, or FOT). The horizontal axis shows Coordinated
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from Belize Feb 19 for about a 10-day period.
Confirmations via John Patterson, 4803
Westport, Jefferson City, MO 65101.

1 Navassa: Feb 10-18 featured K28G/KP1
160-10 meters, operated by N2EDF, K25G,
KE4YU, N4GNR and W3GH. [HER]

QSL Corner

Administered By Joanna Hushin, KATIFD

ARRL-MEMBERSHIP OVERSEAS
QSL SERVICE

Send outpoing cards: American Radio Relay
League, QSL Bureau, 225 Main St, Newington,
CT 06111, USA,

This is an “outgoing’® service that allows
ARRL members to send DX QSL cards to
foreign countries at minimum cost and effort,
While QSLing direct to foreign amateurs is
faster, it is also more tedious. Time spent
searching for addresses in the foreign Callbook,
addressing and stuffing envelopes, and mailing
could be hetter spent operating DX. And, the
cost of IRCs, airmail postage and envelopes can
be prohibitive.

An unlimited number of QSLs may be sent for
distribution 12 times per year. The fee is just $1
per pound or portion thereof (155 QSL. cards
average a pound), Recommended size of QSL
cards is 342 x Si3 in (90 mm > 140 mm).

The ARRE-Membership Overseas QSL
Service operates only in an outgoing capacity.
To receive QSLs from DX stations, see “The
ARRL DX QSL Bureau System™ (Incoming),
Dec 1987 QST, page 56, or send an SASE to
ARRL QSL Bureau, 225 Main St, Newington,
CT 0sll1,

US amateurs may send SWL reports to foreign
shortwave listeners. Unlicensed (associate)
members may send SWL cards to foreign
amateurs. QSE managers: write for details.

Note: The ARRL QSL Servica should not he
used to exchange QSL cards within the 48
contiguous states.

Requirements

1) Presort your DX QSLs alphabetically by
call-sign prefix (AP, C6, CE, DL, F, G, JA, LU,
PY, 5N, 9Y, and so on).

2) Enclose the address label from your current
copy of (ST, 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
onie pound. In other words, $1 is the minimum
charge whether vou send 1 card or 155 cards.
Please pay by check {or money order) and write
vour call sign on the check, Do not send cash.

4) Include only the cards, address label and
check in the package. Wrap the package securely
and address it to the ARRL Outgoing QSL
Service, 225 Main 8t, 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,

7y 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. Tn addition to sending club station QSLs
through this service, affiliated clubs may also
“pool” their members® individual QSL cards to

effect an even greater savings. Each club member
using this service must also be a I eague member.
Cards shouid be sorted “‘en masse’ by prefix,
and a QST label enclosed for each ARRL
member sending cards.

Countries not Served

A3 Bhutan TZ Mali

A6 United Arab v4 8t. Christopher
Emirates and Nevis

A7 Qatar VP2E Anguilla

BV  Taiwan VYR6  Pitcairn s

o Mozambique XT  Rurkina Faso

D6 Comoros XU  Kampuchea

ET  Ethiopia XW  Laos

HZ  Saudi Arabia XX9 Macao

I3 Guinea-Bissau X7  Burma

KC4 TUSbasesin YA  Afghanistan
Antarctica ZA  Albania

KC6 Belau ZI¥7 St Helena

KC6 Micropesia ZD9  Tristan da

KH1 Baker and Cunha
Howland Is ZK2 Niuve

KH3 Johnston [s ZK3 Tokelay

KHS Palmyra and 3C Equatorial
Jarvis [s (uinea

KH7 Kurels v Tunisia

KH9 Wake Is W Vietnam

KP1 Navassa Is X Guinea

KP5 Desecheo s 4W  North Yemen

Ps North Korea 5A Libya

sSU Egypt SH Tanzania

T2 Tuavalu iR Madagascar

T3 Kiribati 5U Niger

TS Somalia 58X Uganda

T Cameroon 70 South Yemen

TL Central TQ Malawi
African Rep 8Q  Maldives

TN  Congo 929G Ghana

TT  Chad 9N Nepai

TY Benin aU Burundi &&=]
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Universal Time (UTG); the vertical axis, fraquency in MHz. Ses April 1983 QST, pp 63-64, for a more-detailed explanation. The 3rd

edition of The ARRL Operating Manual contains similar charts for a range of sunspot numbers and times of the year, Data provided by
the Institute for Telecommunication Sclences, Boulder, Colorade. These pradictions, for March 16 to April 15, 1888, assume a sunspot
number of 79, which corresponds fo a 2800-MHz solar flux of 127.
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DX Century Club Awards

Administered By Don Search, W3AZD

The ARRL DXCC is awarded to amateurs who submit written confirmations for contacts with 100 or more countries on the official ARRL DXCC
List, "You may also submit cards to endorse your award in 25-country increments through 250, 10-country increments through 300 and S-country
increments above 300. The totals shown below are exact credits given to DXCC members from November 20 through December 27, 1987,
An SASE will bring you the rules and application forms for participation in the DXCC program.

New Members

Mixed

DFBTSM29 G4HKA122
TIBGR203 HADNNN/A03
DIKOMN/104 HV2VOI57
DL3MARA/111 JATJPM/119
DL3SAX/158 JFAGKNA0S
F35Gf235 JREOGBH03
FBILNDM1B JADYAD/08
Radiotelephone

CESFSB/02Z DJADA/116
CT1CFH/08 DLZDREA12
DFIQT/TS DL2YCDI10
DFeQVIZag DL3MAA/ND
cw

DE2WVI10 EA7CHI110
DJ9GHM41 FaSGHOT
RTTY

OH2LUM03 gY4vVUHO7
160 Meters

HKGHEW/113 OK3BRK/102
EBDXCC

EAGNB KB4HU
Endorsements

Mixed

BFIQT8S5 {K2EGL/233
DJEBN/312 IK5CXLr249
DKIYKI324 IT9QDS/300
DKSQK/315 WDUYag2
DEL1EC202 1028613
DL1SV/286 1SAURA/ 162
DL3OH/336 JAZBLIAST
DIL3IE/325 JG2CLSA73
DL5FF/293 Jazuusizy
DL7HU/352 JASDMI200
DLBVN/301 JESNWQI205
DL9EM/228 JA4DBVI266
DLIEY/260 JASAQICI31T
EA1BC/348 JASKT/308
EA1S(H284 JABVAIIID
EAJGF/189 JH7DNO/313
FBOB/2TY JABAQHAEI
EGRM/352 JAONLEI0
GAMZFIWA/EB  KHBBZF/299
HASKYB/178 KHECD/362
HBOCDZ/255 £ U4DMG/258
HBIgCND/281 OE2DYLI284
IK1HJS249 OK1TAS35
Radiote[ephone

GPSLEN49 ADUD/322
GPaHD/2ss OER/303
DF2IS/27 1825G198
OL7HU/349 1aZY Ar201
avayLi1e2 JIFJVi1e2
EABRYP/251 JESNWQ/201
F3HU/233 JA4DBVI250
FORM/352 JABAQCI314
HKpHEU303 JABKTI254
12BVG/321 JABVAS289
1207309 JHZDNOA1 1
12WTY/311 JAGNLE/290
IK2EGBLI214 #HBBZF/206
fANEN/229 LU1BR/228
14BACI323 LU4DMG/358
ITKBY315 LUSHN/E01
cw

DL1SVI106 1YWR/156
DLSEFI277 IK2EGL/147
DLYEYH65 JGECLEN 38
EABFD/2TS JH2TPI280
HBYCDZI252 JAIGM/309
HBICNDY261 JABVAIZOZ
HL4XM/129 QKITAI302
160 Meters

W2LPEf52

DXCC NOTES

(QESEMN/198
OQKIRD/274
QK2BDP/127
OK2BKHA06
QK3C8Q/102
OZ1BLZ156

DLISAX/57
EATDZA/M 21

FD1JIB/226

F3EJ03

IKEBASR/114
JH10CCH104

WI1EW/100

OK3CB102

DLOHX

QK20B1320
OKBIF/Z25
ONENT/327
DIBEN263
PYSEG/314
PY&WD/320
SKTAX2T1
SMPEJE/288
SM4CTT/320
SMBCMR/204
SM7FDO/302
SMTHCWI/306
SMICMH/200
SMEDBR/310
SPSEAQ/MD
UA2A0/338
VESIPR/312
VESFX/R78
VEBEJ/50
VEBWQIA17
YE?DX/314
WL7K/228
YU2ymfa2i

DE2DYLI283
QK1TA325
OK2DB/300
ONSNTIG27
OZaPZ/329
PYSEGI313
FYSWDI314
SM2EJEf281
SM7HCW/298
SPSEAQII10
LTARADI334
VEBIPR/312
VESFQ/276
VEBWQ/308
VE7DX/A09
VKZAGANTS

OK2DB/271
QONSNT/315
QZ1FRA/S00
QZ1KAQH 57
QZIY/310
FAICNIE0
PY4WAN5T

$79D/154
SM5BBES/108
SMPLH/115
VE3LZD/05
YI9AC/ 126
YIJIWZH07

INGFJTI210
JF4GKN/105
JAZIKQI110
KP4GY/108

JETBEX/104
OK1RAD/206

WESL/105
SMBBHW/T00

AATY

ZE2VE/220
FPSCE/38
4X4IL7226
AX4UHI303
9Y4VUI323
AATVIZ0S
AK11/283
K1BU/293
K10GC/325

KC1AGI175
KF1J/206
K81G/257
W1CWA/218
WATFCN/263
WALIVV/125
WBI1CNM/271
AAZKI166
Al25/152
K2BK/357

VKONS/300
WL7K/227
ZL1BQD/295
ZP5CF/358
ZP5ZRi210
X219
SNOGM/254
ayavuraze
AATVI308
AK1L/273
KiKAM44
KINOK/271
KATX/264
KC1AG/T7S
KF1.J/198
W1BIH/340

PYSWD/308
SMECMR/184
SM7FDC/290
SM7HCWI261
VE3IPR/266
VEBWCY/274
VETDX/251

¥TrQQoM 62
YV1AVO/124
ZL1BQDMA08
K1BNO/102
KA1851101
WB2WVGE103

LARTYN21
LASZVI108
LX1CC/185
OK1JMJ07

QK3IBRK/M103
QK3csQMo1

WIDNE/100
K2UVVI03

VE3IR

K2LP/2a1
K2LWR/357
KB20R/149
N2BJ/302
N2CIC/280
NAZ)I202
NAZ2M/296
WaGKZI345
W2HTI/359
W2LPE/IS0
WavT/182
K3RT/310
K3YGL/180
KCBAJI2BS
KVID/279
W3NQC/250
W3YTI314
AA4N218
K4FPF/195
KAHJE/336
KaJAG/260
K4RD/323
N4SF/316

K2BKI320
N2BJ/301
N2CIC/280
NAZ2MI267
W2HTI/358
AC3T50
K3RTI277
KIUA/316
KE3J/180
KZ3H/169
NIFBN/75
NB3T/280
AAANI/B1
K4ADN/261
KAHJEI326
KG4BX/200

VKINS/268
ayaviize
KA1X/178
W1JR/307
WAIWTR/178
NA2W/250

KC3RY/122
KB4PEF/100
KJ4PVi103
N4QAJ104
NBATT/148
WASQ/129

QK1RD/204
SMEBBS/108
VE3LZDI104
YVIAVO/110

BMTOYP/130
VE1CFQ/09

NA2M/103

K2AGS

WAFHI/261
W40TX/332
WaYA329
WA4CCP/270
WA4SSI205
WB4CSK/290

WC4B/262
WDAFZ0O/230

KEKYD/215
WS5ALS3E0
W5HEFA/314
WESLI250
WBSLBJ/DU/AGS
WBSMTV/201
WBEWQGI311
WDSAAM/287
WDESEWP/181
AABGII20
KBAXCI324

KDAGP/255
KK4HD/152
KV4FI310
N4MAD/175
NAGNE200
W4BLB/274
WABM.J/299
WAFRL/308
W40TX/332
WALETN/176
WAAWTG/323
wC4B/229
KASSWC/151
KOBQX/125
HNEHBQ/155
WEAL/310

K2BK/266
WavTnre
KZ3IHNTT
K3UA/301
W3NB/125
AAANJI33

KABOGCH01

KA1KP102
KD2UF/102
N2CJT/05
K3SLJMT4

VEBEJ/!111
YT700/102

WIMAFHMM

KNZN

255
WELDE/159
WEMJP/328
WEMND/311
WABIGL/231
WREQ/126
WTBVI53
KYEG/315
K7HRW/248

WTXN/A0S

WEEFAI313
WELVD/310
WaSL1891
WBSLBJ/DLY309
WBSTEDIS0B
WB5SWQG/03
WDSAAM/287
WDSEWP181
KEAXCI324
KEHNZ/291
KMBB/320
WEHXW/318
WEWCA/200
K7EGI280
KYTM/250
N7BEK/i52

AGAS/281

5A
NQ5C/200

N7ACP102
NTCNHACO
K8RYU/s108
WN8DLJA07
NY3P/102
KDORN/124

WB3KBZ/VPI/150
KB4WQCH105
W4VN/18/104
N6CGEB/103

WD4AJHYMOS .
NGSF102

SP2KC

WYZR/316
KBBVY/(286
KBMC/300
KBRAS2T7
KASUSM30
KC8NU/200
NBZAIQR5
NESZ/321
NJE8N/279
WBGBH/127
WBICQ307
WBPHZ/358
WaOBG/323
WBQWI336
WaBYA34
WABOSE/305
AJ9D1313
KIFN/328
K9JPINTY
KSMNT/A07
KaVQK/a2a
KoXJ/328

N7US/321

W7ZR/303
WAYCYYN77
KBWWA/263
KB3DT276
KOCBNY/293
NBDJS/194
NBHTT/204
MNJBN/278
WBQBG/318
WaQWwl/280
WABOSE/302

WsSL/210
KIBTI162
NELHN/176
WESN/264
WABIGL/226
K87P/217

KDOYBM02
WASPQY/101
KOIBJ/275
NUBASM01

WATIVI120
WBYNZI219

NeLLf104
NGE8&101
NY8P/01
NEEUQ/110

KABSOCH10
NKgIH108

JAZIOR

HOZXG/283
KG9E/259
WaMP/270
Wabio/2sg
WOZWH/314
WASGECB/151
WAQWJE/327
WDOBEQ/290

KhJFN/2T5
KaVVIiand
KaY&T313
KAQCDN/283
KUBA/149
NBXA313
NXpl/281
WalJR/283

WBeWRU/272

WABSXMI225
WODBIPJS279
KOFN/326
RAJSKNTT
KozXG/189
KCOYENZT
KEIONA/ 66
KDSRAD/ 148
KSaR/289
WoZWH/304
KRBFR/141
KAIUC315
KQ@IRTS

WOYNZAT

N8GG/126
WaQwi/ao2
WaRT/a08
KoGiX/292
KADCDN/258
WELR/257

Honor Boll Reminder: Those wanting 1o upgrade their standings or make Honor Roll must have their cards inte HQ no later than March 31, 1988 to be listed.
Annual Listing Corrections

Mixed: K1DRAN/341, W2AYJ/361, W2TA/320, WASLIMW/289, N3CSII154, W3YX/325, KAWMB/318, KJ4BK/273, N4OM/317, W4FX/352, KBIP/335, KASOUT/150,
K89Z/312, YVSBNR/282. Phone: KB2XP/260, W4CYJ/286, N6UCI334, KBIP/264, ZL3ON/231, CW: WBIDNA/32, WACRI208, 160 Meters: W2LZX/100. HE%:
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Correspondence

Conducted By John C. Hennessee, KJ4KB
Regulatory Information Assistant, ARRL

All letters will be considerad carefully. We reserve the right to shorten letters selected in order to have more members’ views represented.
The publishers of QST assume no responsibility for statements made harein by cotrespondents.

HOW BIG IS THAT MEASUREMENT?

! Congratulations on an excellent article
[in January ST, page 34} on the Inter-
national System of Units entitled
“*Measurements—How Big Is That?”’
The metric system is becoming more
¢ommorn in many areas of which the public
is generally unaware, such as in the
manufacture of automobiles, electronics,
medicine and chemicals. It’s too bad that
the US can't decide whether or not to adopt
the metric system for everyday use. The
metric system is easier to use than the
present system. The main obstacle is public
resistance and apathy.—Don Hillger,
WDOGCK, Fort Collins, Colorado
[ Julian Macassey’s article on the metric
system in January (ST was interesting, but
it contained an error which 1 must point
out. ““Kilobucks™ and “‘megabucks™ are
common today, but they were predated by
the ‘“‘centibuck’ or **cent” which was
derived from the Latin “centum,” meaning
hundred. Also, no mention was made of
the unit “‘nanoflash,’’ meaning a very short
period of time.—John D. Young,
WASKNE, Jacksonville, Florida

THANKS!

il A big public **thank you’’ to a ham who
went beyond the call of duty to help a
person in trouble. Klissa Rueschhoff,
KAGTXJ, of Lawrence, Kansas has
demonstrated again to us that Amateur
Radio operators are the most helpful and
friendly people in the world.

While cruising down the Kansas
Turnpike in September 1987 and chatting
with Klissa on a local repeater in Lawrence,
a tire on my camping trailer exploded. As
luck would have it, this happened just past
the last Lawrence exit with the next exit 26
miles down the road!

To make a long story short, Klissa not
only arranged for a tow truck to come out
and lift the trailer so that the tire could be
changed, but alsoe went out of her way to
purchase a replacement tire and bring it to
us on the highway, spending over an hour
of her time to help us out of our
predicament.

At a time like that, it is hard to espress
the appreciation you feel for an individual
who will provide this kind of heip, but
hopefully this will let Klissa know how we
feel.—-Hal Wilson, WBSFNN, Evansville,
Indiana

SLOW CW—FOR A REASON

[ T recently received and devoured my first
issue of QST I receive @ST in talking book

form due to my blindness. In the December
1987 issue, there appeared a letter from
James Buntain, W6VYM, who was com-
plaining about the slowness of some people
in their use of code. Although I am not yet
licensed and am currently studying for my
Novice ticket, 1 feel compelled to comment.

First of all, there are many people of
retirement age who took and passed the
code tests long ago. They, along with
people who have physical disabilities, may
not be able to attain their former speed.
Also, if you do not use a language, it can
get rusty. Make no mistake, Morse code is
like any language. Would any of us care
to take a test on a foreign language we
learned in high school or college? We may
have passed the test then, but how would
we do now? We should all learn patience,
because someday you may be the other guy
whoimn you complain about now.—John
Levis, Rochester, New York

TO BE DESTINATED?

[l The December 1987 QST FM/RPT
column provides reminders for any repeater
user, but 1 was dismayed by the author’s
assertion that “‘destinated’” is not a word
and has no business being used in a QS0,
Virtually any dictionary will support the
conclusion that a *“word’’ is safely defined
as a sound (or series of sounds) that convey
meaning. By this definition, “*destinated”’
certainly qualifies as a word. Whether we
like to hear it or not, it does convey
meaning in the context of 2 QSO when the
operator identifies the fact that he has
arrived at his destination. For the skeptics,
however, 1 am pleased to report that a
quick trip to the local library has shown
that *‘destinated” is a legitimate word, and
has been since the 15th century. The key
point, however, is not whether or not a
word appears in the dictionary, but whether
or not one has the right to use it. It conveys
a thought or idea rather effectively. Con-
sider the words or phrases commonly
encountered in our hobby that do not
appear in a typical stock dictionary. Are
they any less valid?—AMike Pagel,
KAYLAQ, Stevens Point, Wisconsin

WE THE PEOPLE WAS——WORKING!

{1 T just could not send in my application
for the “*We The People’ WAS [Worked
All States] award without a few comments,
First of all, some awards appeal to e, but
not all. This is an award which has special
appeal because [ feel that no group meets
the spirit of “we the people” like ham
radio. This is especially true when I look

back on the contacts contained in my
application.

I began with the attitude of making the
contacts in a casual manner. [ could have
worked most of the states during the
Sweepstakes or on nets. Instead, most were
‘‘rag chews’’ of 45 minutes or more. The
contacts were with some very young and
some very old “‘people” and, afthough the
majority were with OMs, several QSOs
were with YLs, A few sent QSLs or notes
following the contacts. in short, this award
will have a very special meaning to me
because of the operator on the other
end.—Donald J. Simpson, W3IEYF,
Baltimore, Maryland

QSL—THE EASY WAY

(] I would like to comment on the letter
from Kevin Biekert, KBSAQV [in January
1988 Q8T concerning QSI. practices. [
have been hamming from North Dakota
for the past 40 vears and, on occasion, I
do get requests for QSL cards,

First of all, I would like to compliment
the ARRL on their outgoing OSL bureau,
[ worked a considerable amount of DX
before this service was provided and the
difference in my postage bill now pays for
my membership dues many times over.

I have always had the practice of
returning my QSL in the same way which
[ receive them. If it comes airmail, it goes
back that way. If it comes as a postcard,
it goes back that way. Naturally if postage
is on the envelope, that's great! But what
I appreciate even more than the postage is
to have a return envelope or address sticker
so that I don’t have to copy the address
from the incoming DX card. 1f you fill out
30 to 40 cards at a sitting, like one does
after a contest, it can get rather
exasperating. Also, if you don’t get the
card, it’s probably because we erred in
copying the address. That’s why the bureau
system is 50 nice—we don’t have to worry
about addresses at all!

It is also nice t0 have all the information
on one side of the card and to have the
month, day and year clearly identified with
all times in UTC. If the card comes as a
result of a contest in which sequential
numbers are used, puiting my number on
your QSL makes things really easy!

I do QSL 100% on receipt of all cards.
In 1980 I had 5000 cards printed of which
there are 1500 left. If you can make it easier
for us, we will appreciate it, and you will
stand a much better chance of getting your
contact confirmed.— 4 Ekblad, K0QQ,
Minot, North Dakota fEET]
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The World Above 50 MHz

Conducted By Bilt Tynan, W3X0

Send reports to, PO Box 117, Burtonsville, MD 20886,

ar call 301-384-6736 1o record late-breaking information,

Another 6-meter Propagation Mode

Although the promise of F2 DX is
definitely in the air, there are those who are
not willing to wait for it. A rising group
are equipping themselves to span great dis-
tances on 30 MHz at any time without
depending on the ionosphere at all. They
are using the technique that proved so
viable on 2 meters and 70 ¢ and is in-
creasingly finding converts on the higher
bands as well. As I’m sure everyone has
suessed, I am talking about moonbounce,
or EME as it is popularly known.

The first 6-meter EME contact dates
back to 1972 and the work of two groups,
one working in the Tulsa, OK area and the
other near Houston, TX, The group in
Tulsa was comprised of WIWAX, now
K58W, and KSWVX, now KSCM. On the
Houston end were WASHNK and
W5SXD. Both used what seemed then to
be gigantic fixed arrays of eight 6-element
Yagis and their skeds were run when the
moon was within an hour or so of rising
or setting, thus taking advantage of horizon
gain, That work sparked some further
interest, but not the swelling of EME
activity that has taken place on 2 meters
and 70 cm. Nevertheless, a few 6-meter
moonbounce contacts were made over the
years, with WB6NMT, W7FN and K6MYC
being some of those most consistently
involved.

The reasons for the failure of 6 meters
to catch on as a moonbounce band are
several. Most obvious is the size of the
arrays needed. Also, explioitation of the
mode on this band has always been
assumed just “‘too hard.”’ Contributing to
this difficulty is the fact that cosmic noise
is considerably higher at 50 MHz than at
the higher frequencies. Tn addition,
ionospheric propagation modes have heen
serving 6-meter aficionados quite well, so
there is less impetus for most to go to the
considerable effort required for successful
EME. But thank goodness, ham spirit does
not give up just because something is “*too
hard.’’ There are a few in our ranks, and
that number has been growing over the past
year or s0, who have accepted the challenge
of 6-meter moonbounce with the same
determination that drove the early climbers
of Mount Everest—**hecause it is there!”’

One of those who has been preparing for
6-meter EME for several vears, and waifing
for others to join him, is WA4NIP in
CGeorgia. Ray has assembled an array of
four 8-clement Yagis and runs the legal
limit. Most of the rest of the current crop
of 6-meter moonbounce experimenters are
Californians. Presently actively trying, with
varying degrees of success, are K6MYC,
K6HCP, W6JKV and K6QXY. Using only
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a single 11-element M Squared Yagi, albeit
30 feet long, K6MYC has been able to hear
his own echoes on several occasions. To
accomplish this, Mike, like the piomneers
who demonstrated 6-meter moonbounce 16
years ago, takes advantage of horizon gain
by working near moonset, K6QXY’s
aitempts have been with four 10-element
Yagis on 30-foot booms but a problem with
phasing has blocked success so far.
However, Bob is in the process of
improving his system, replacing the present
Yagis with the longer M Squared variety
and correcting the phasing difficulty.

The 6- and 2-meter-EME-capable arrays at
WeJKY. For 6 meters Jim uses two
11-element 50-foot-long M Squared Yagis
mounted side by side. On 2 meters it's &
quad array of 4 M Squared Yagis (33-foot
boom). (photo by W3X0)

Meanwhile, W6JKV has caught the
6-meter EME bug in a big way. interest in
this phase of 6-meter DXing is not exactly
new with Jim. Most will recall that he has
made attempts at moonbounce during
some of his DXpeditions. But this is his
first try from his own Q'TH. For the effort,
he has put up an array of two M Squared
Yagis mounted side by side (see accom-
panying photo). A nonmetailic horizontal
member prevents the undesirable dis-
ruption of the pattern one would normally
expect from such an arrangement. {n any
case, the system works. Using only 600 W
output he has already succeeded in working
WA4NJIP. This conductor had the pleasure
of being present on Jim’s first EME QSO.
Ags is usually the case with moonbounce,
signals were not what could be termed
“loud,” but they were audible all over
the shack and were distinct enough to
be recorded on the audio track of a video-
tape 1 made of the contact. Since that time,
Jim has worked Ray on several more
occasions. It’s interesting to note that their
contacts have come with both of their
antenna arrays eclevated above the
horizon—so ground gain is not a necessity

for successful 6-meter moonbounce.

Despite the fact that KEMYC has helped
Jim with much of his installation, he wasn’t
about to let him get too far ahead. Mike
managed to use a recent Hawaii vacation
to extend the terrestrial distance covered via
6-meter moonbounce. Using a pair of
50-foot M Squared Yagis at his QTH on
the Kona Coast of the Big Island, K6MYC
has exchanged reports with WA4NIP.
Again arrays at both ends of the path were
aimed considerably above the horizon, so
it’s becoming clear that horizon gain is not
a necessity.

The work done to date by these few
pioneers has been just enough to demon-
strate to the rest of us that 6-meter EME
is doable. Hopefully, it will serve to pique
the interest of many more who seek a new
challenge, W6JKV is particularly intrigued
by the prospect of being able to work dis-
tant stations on 6 meters without waiting
for F2 or E; propagation to favor the
intended path. To further this desire, Jim
promises something new and bigger in the
way of an array. Keep tuned.

Are there other potential 6-meter EMErs
out there? 1 would be especially interested
in hearing any reports of activity or serious
intention so that information can be passed
along to the current active practitioners.

ON THE BANDS

6 Meters—Sporadic-E is the big story this
month. Although we are accustomed to a
spurt of E, around the winter solstice, this
year's mini-season seemed to be better than
most. It even featured a2 number of excellent
2-meter openings. But more on that in the
section to follow.

Propagation on 6 meters was outstanding,
particnlarly during the week preceding
Christmas. This conductor was alerted to the
conditions at 2345Z Dec 18 by a phone call
from WSNZS Oklahoma City who informed
me that Central America stations, including
¥S1ECB and TI2ZHL, were in at his location.
Usually tips like this from more southerly
located stations do not lead to anything in this
part of the country, but this time was
different. A little listening revealed a Florida
station on CW and a weak 55B signal with
a familiar voice. This turned out to be
XEIGE, who was finally worked at 0100Z
Dec 19, It was nice to be able to say hello to
Goeft again after several years. Many will
recall that he was very active during the last
solar peak. The next morning, W5FF near
Albuquerque telephoned to report that he had
experienced a great opening to (Central
AMmerica and the Caribbean that evening,
including KP4s, a KP2 and a contact with
HH7PYV.

The band was open for the next few
evenings before Christmas, seemingly better
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70-cm Standings

For WAS holders, listings are WAS number, call, state, call areas worked and grids worked. For others, call, state, US states worked, call
areas worked and grids worked. Call areas are the 10 US call arsas plus KH6 and KL7, plus each VE and XE call area, plus DXCC countries
not Iocated within the continental limits of the US, Canada or Mexico. Grids are those Maidenhead designators worked since the VUCC award
was instituted Jan 1, 1983, Those not showing some indication of activity or interest within the past two years are subject to being dropped.
They will be rainstated upon presentation, in writing, of a statement that they are still active on the band and wish to be listed in the 70-cm
Standings. It is not necessary to have worked any new states or grids in order to remain listed or be reinstated. Compiled Jan 10, 1988. Updates
for next listing must be at PO Box 117, Burtonsville, MD by July 5, 1988.

WAS Holders WG NS 27
. . .. WaPGC Ny 24
Iy MO Z T weewPE My 24
2 K5t OK 48 -~ K2GK NY 24
4 WBSLUA® TX 41 WASFGK  NJ 22
6 WIJR'T . MA 50 157  K2YCO Ny 17
7 WORAP*t IA 42 190 NgﬁvJK Ny 12
& WBOTEM* 1A — — N
9 KADY* . Y
10 WAdMVI't SC 25 —  WSRUE  FA 30
1ksFET o NMozs - WREL MP 22
12 DLEKR 85 202 WEHZLIK MD 24
AEST PA 23
KIFO*1 CT 46 44 205 KB30OM nE 23
W25Z11*  MA 29 12 78 KaHZO MD 22
KAPXE CT 25 11 — W3z MD 22
KILPS® VT 2212 —  wWaWwrM =MD 21
WIRIL MA 14 8 33  WB2DNE/3 MD 17
AFIT NH 14 8 — KB3FD DE 14
WAEJ NH 13 8 -— ACST DE 13
N1AIS MA 11 5 — WaX0 MD 13
KATDHO MA 9 4 11 WASDMF MD 10
KAQIF* VA 48
wsHUQu4*t FL 36
WE4ANXY KY 29
*Some contacts madevia EME.  KC4EG KY 28
WAC, WALPCS  KY 27
—Information not supplied. W4FJ*™ VA 25

167 WSS - GA 25 § — KoJRM
10 45 WA4CQG* AL 25 B — WASDBY
9 79 WB54F GA 23 & 61 NSBBO
g7 WA4SBC VA 21 7 46 W5LIWE
8 — K4QF AL 21 — -~ WSNZS
8 - N4VC TN 20 & 54
B - WD4DGF TH 15 6 28 WBABN*
5 48 WB4RUA GA 15 4 3 NEAMG*
9 51 KeKAE 5C 14 B — K&JYO
WAAQFS* FL 13 11 53 KBQXY
11 59 WA4OWC  FL 1] — WAGHXM
10 57 KB4CRT FL. & 2 3H
10 44 WB4SLIM  GA 9 2 3 WawD/7-
10 50 WD4FAB FL 9 — 25 WrJF~t
8 — MS B 2 16 W7HAH*
— 54 WD4AHZ FL 4 2 43 KTICOW
0 5 NA4I GA 5 2 14
g 58 waipu»
9 &0 WPRRY/E* OK 48 35 165 NIBO
& 51 WBBAFY* TX 42 33 158 WBBBKC
5 a7 WERCI™ MS 36 14 118 WaYIO
5 18 K5UR AR 28 9 137 WABMIL
5 12 K55W QK 27 9 108
5 13 WEHN TX 26 B &2 WBOSNR
WASVIB TX 22 T — WoZIH
36 - KBSMR OK 21 5 71 WBIMSEV
3 — W5DFU OK 20 5 862 NCOF
8 Q0 WASHNK* TX 19 6 44 WaYCY
& 65 KEBEP TX 19 — 75 WaUCe
¢ - W5ASH X 18 8 69 KBINM
g - W5SXD TX 17 5 36

™ 17 4 - KeTLMt MO 47 24 &
X 14 4w KBALL* ND 35 17 -
TX 12 3 58 woPw* CO 28 10 -
™ 11 3 17 WaRT KS PR 7 7
OK 6 — 50 KBDAS A 26 7 -
WoFY MO 24 8 46
43 34 - WBODRL K8 21 & 74
916 — WaOHU MN 20 B 48
9§ - KCaGR NE 18 8 80
4 3 - WoJRP MO 18 8 55
4 2 — KCeOG NE 18 & 56
KFe K8 18 & 60
urT 38 33 — WABTKJS K8 15 5 5O
MY 34 25 -— KORZ” co 10 5 35
MT 25 20 42 WBRDGF NE 10 3 25
NV 4 2 20 NABTN NE 8 3 18
ML 4111 - KHEHME 2 2 6
OH 31 10 119
ML 30 9 73 ;
M 30 9 &7 VEIUT NS 14 & -
ML B0 9 55
IL 34 11 77 VE3LNX 21 10 65
L 3311 -
IL 25 8 w2 VE4MA™T 45 43 —
L 20 9 5t
Wl 13 & 25 GISEK" 19 38 152
W 13 4 6
W g 3 -

each night. Even double-hop was in evidence
on at least two of these occasions, with
WATKSF DM43, K7NN DM42 and NTAMA
DM33 being worked between 0200 and (230Z
Dec 23, In addition, several 6s were heard
including WAGPEYV. The evening of the 24th
(Zulu) brought extremely short skip with
stations in southern New England, Ohio and
Michigan putting in very loud signals here in
the Washington, DC area. With the combi-
nation of short skip, loud signals and double-
hop, it seemed more like June than
December!

Another testifying to the outstanding
nature of the December &-meter conditions
is WD4AFY Savannah, GA. Andy writes that
he began to experience E, starting the
morning of the 12th when he worked into
western New York and New England. That
evening brought a string of upper Midwest
stations. He is enthusiastic over the amount
of fun that can be had on 6 meters with low
power. He runs 15 W from a Microwave
Modules transverter and a 3-ciement beam.
Another echoing that sentiment is KB3PD
Newark, DE. Rick notes that since last July
he has worked a total of 26 states and 46 grids
with nothing more thaa a barefoot 1C-502.
About half of these were with the quarter-
wave whip on the unit and for the rest a dipole
at 20 feet provided a little extra help.

There is good news from The Netherlands.
From the RSGB’s VHF/UHF Newsletter
edited by G4ASR comes word that, beginning
Mar 1 and running for five years, Dutch
amateurs will be permitted to operate on 6
meters, There are limitations imposed on this
authority, They are permitted CW only and
can operate between 50.00 and 50.45 using
no more than 30 W output. Unlike the UK,
in Holland there is no restriction as to ERP.
However, because 6-meter operation is on
noninterference basis, the Dutch National

Society, VERON, is recommmending the use
of low-gain antennas, This means that yet
another European country and a new group
of enthusiastic operators will be around to
make life on 6 meters even more livelv next
siammer than it was last,

Another news item arrives via a UK publi-
cation, this time G8VR's column entitled
VHF/UHF which appears in the RSGB’s
monthly magazine Radfo Communication.
One of Ken's recent columns includes infor-
mation concerning a new &-meter operation
on Ascension Island in the South Atlantic.
The word is that G4AMAB is currently assigned
to the island and will be operating on 6 meters
as ZD8MB, His plans include establishment
of a beacon on 50.032. More details as they
are received.

At press time, WSUWRB reports an opening
Jan 6 between 2120 and 2300Z to Colombia.
Worked were HKSK, HK5T and HKS8GR.
John says that this was his first opening to
that area since October. Apparently condi-
tions are perking up in the Far East as well.
JA1VOK writes that December 26 brought
strong 53.74-MHz TV audio and 48.24-MHz
TV video from West Malaysta as well as 48.25
video from East Malaysia. Hat also received
48.25-MHz TV on New Year’s Day. On
Jan 3, he heard Australian 46-MHz TV video
but nothing of the audio at 5{.7 MHz, No
6-meter amateurs were heard on any of these
occasions.

2 Meters—The sporadic-E that was so much
in evidence on 6 meters also visited 2 meters
more than we are accustomed to for a winter
seasorl. Other years have produced very short
scattered openings, but this year they were
considerably more numerous and widespread,
What also seems like somewhat of a depar-
ture from the norm, this winter’s openings
tended to favor the western states, including

the Pacific Northwest. WATVHW Spokane,
WA teported a short two-minute opening to
the Phoenix area on Dec 1 in which he worked
three stations. But, that was just a prelude to
what was going to happen December 14. Don
says that, beginning at 2325Z and lasting for
almost the next two hours, he made (2 con-
tacts in seven grids in Arizona, Nevada and
Southern California. WATLNQ Seattle
reports the same opening, lasting for him
from 0030 to 0110Z and resulting in 135 con-
tacts in Arizona and Southern California.
Five days later, on Dec 19, WB7SLY reports
that he and several other Phoenix and Tucson
stations worked XE2GSA, and XE2882, both
near Agua Caliente, Mexico. Gary fesses up
to the fact that, although they were on 144.2,
he and the others had to resort to FM in order
to complete the contacts. Extreme measures
are sometimes justified.

WSUWB Kingsville, TX reports two
openings guite unusual for the time of year.
The first occurred that same Dec 19 evening.
Although for him it lasted only 10 minutes,
beginning at 23387, and produced just five
contacts, one of them was with KSWXN El
Paso just 600 miles away—very short skip for
2 meters apy time of the year, John’s other
four Q8Os that night were with Arizona
stations AATA, WIRV, WATYWN and
WATGSF., WSUWB’s second unusual
opening for this time of the year occurred
between 0300 and 0310Z Dec 23 while
6 meters was wide open to the northeast,
north and northwest. Worked were Florida
stations WD4AHZ and NAMZ with John's
beam set at 60 degrees rather than direct-path
90-degree direction. "This appears to be the
type of propagation referced to by many as
“FAL” That same evening, at 0243Z, KF4FL
Johnson City, TN reports that he and
WAIMJID worked WSFF during a very short
weak opening. BER]
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FM/RPT

Conducted By Stan Horzepa, WA1LOU
75 Kreger Dr, Wolcott, CT 067168-2702
wompuServe 1D no. 70645,247

How to Reduce Your Repeater Telephone Biil

This month’s FM/RPT describes how a
group af amateurs was able to work
cooperatively with their local felephone
company to reach an agreement for o
noncommercial rate on their repeaters’
autopaich facilities. Perhaps you 100 may
be able to reach an understanding with your
focal telephone company using the benefit
of their experience.

The cost of operating a ham repeater is
not cheap and when a chance to save
money comes along, it is appreciated.
Recently, Southwestern Bell amended its
criteria for classifying the type of service
it charges (commercial versus residential)
for Amateur Radio repeater phone lines.
if a repeater meets the new guidelines, the
telephone company must charge the
residential rate, which is approximately half
the commercial rate, This action was the
result of efforts by several groups and
persons in Texas trying to get what they felt
was the fair and proper rate.

Noncommercial Criteria

Initially, Gene Demuth, WSFJD, of
Fredericksburg, obtained a favorable ruling
from the Texas Public Uitilities Commission
{PUC) requiring General Telephone (GTE)
to charge him the residential rate.
Following that, the Big Spring Amateur
Radio Club asked Southwestern Bell Tele-
phone {o lower their rate. Southwestern
Bell checked with the PUC and agreed to
lower the rate provided the repeater was
neither in a commercially zoned area nor
shared a location with a commercial
service. The Big Spring ARC repeater is
located out of town and had no other
phone service in the building; thus, it
qualified for the R-1 rate. In addition to
obtaining the lower rate, the telephone
company refunded the c¢lub more than

$1000 in past overcharges.

In October, the Snyder ARC moved their
2-meter repeater to a new tower. Pre-
viously, they shared a telephone line at the
old tower. Paul Gilbert, KE3ZW, the
repeater trustee, while obtaining the new
telephone line, addressed the previous cases
to the telephone cowpany customer
representatives. After much discussion, he
was inforined that the Snyder ARC re-
peater was not eligible for the R-1 rate
because the tower was inside the city limits
and other commercial telephone circuits
came into the building where the repeater
was located. That decision seemed unfair
because many ham repeaters are located in
areas that would not allow them to meet
this R-1 rafe criteria.

FCC Rules and Regulations to the Rescue!

KESZW obtained the name of the
Southwestern Bell manager who had been
involved with the Snyder ARC dealings and
opened discussions with her, The tefephone
company argued that when a telephone line
came into a commercial area, it might be
used for commercial purposes, so the com-
mercial rate must apply. In response, Paul
cited FCC Rule 97.110 prohibiting business
communications via Amateur Radio. He
argued that since the Amateur Radio
Service was not permitted to conduct
business, the FCC rules superseded tele-
phone company guidelines and, as a result,
the repeater telephone line qualified for the
R-1 rate. Paul contended that as long as the
telephone line was used for Amateur Radio
phone patching, the R-1 rate must apply.

After additional discussion, the telephone
company manager agreed to research the
matter. Two days later, the manager called
KESZW and announced that the PUC
guidelines had been changed. Stressing that

each Amateur Radio use would be deter-
mined on an individual basis, the telephone
company changed its guidelines and
required that the telephone line could be
used only for Amateur Radio, that no
advertising or business functions would be
performed and that the telephone line would
not be located in a public place. According
to these guidelines, the Snyder ARC repeater
qualified for the R-1 rate (their telephone
line was new and the first month’s bill had
not even been paid, so they would not get
any refund for overcharges).

Meanwhile, the Caprock Repeater Club
of Lubbock, through its representative,
Don Mosher, WB5BRY, was also trying to
get a fower rate, Don had been talking to
the telephone company at the same time as
KE5ZW and he too was successful in
getting the R-1 rate under the new policy
guidelines. In addition to the new lower
rate, the Caprock Repeater Ciub received
a $2002 refund for 17 years of overcharges!

These victories once again strengthen
Amateur Radio’s stance that it is for non-
commercial emergency use and that federal
regulations are a tool against unfair local
rules and charges. If the telephone
company is charging a commercial rate for
your club or personal repeater, and the
public utilities guidelines in your state are
similar to those in Texas, contact the tele-
phone company to apply for the lower
residential rate. If the guidelines are dif-
ferent, then contact your public utilities
hoard or commission because it is unfair
to be charged for sumething one is pro-
hibited by law from doing; that is, con-
ducting business on Amateur Radio.

{Anyone wishing more information on
this matter may contact Paul Gilbert,
KESZW, 210-38th St, Sayder, TX 79549,
tel 915-573-2163.)

WESTERN PENNSYLVANIA HAS
NEW FREQUENCY CCORDINATOR

The new c¢oordinator for the Western
Pennsylvania Repeater Council is, and all
correspondence to the council should be sent
to Joseph A. McElhaney, KR3P, 319 Mount
¥ernon Dr, Apollo, PA 15613,

MICHIGAN’S UPPER PENINSULA
HAS ITS OWN FREQUENCY
COORDINATOR

An agreement has been reached between the
Michigan Area Repeater Council (MARC) and
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the newly revived Upper Peninsula Amateur
Radio Repeater Association (UPARRA).

Michigan coordination is now perfomed by
both groups, with MARC handling all fre-
quency coordinations for iower Michigan and
UPARRA handling them for the Upper Penin-
sula of Michigan.

The address for UPARRA is Box 218,
Alpha, MI 49908. The address for MARC is:
(all bands except 220 and 440 MHz) PO Box
1572, Ann Arbor, MI 48106; 220- and
440-MHz correspondence should be sent to
MARC, ¢/o Len Todd, NSAGS, A-5339
140th Ave, Holland, MI 49423,

REPEATER LOG

According to November 1987 reports
received, repeaters were invelved in the
following public-service events: 302 vehicular
emergencies, 23 medical emergencies, 13 fire
emergencies, 6 criminal activities, 5 drdils/
alerts, 4 public-safety events, 3 power failures
and 2 weather emergencies.

The following repeaters were involved
{followed by the number of evenis): W2ZVL
41, W3LIF 7. K508 6, WAG6BJY 1I,
WD6DIH 62, KAGEEK 55, N6ME 151,
KBDDG 10, KSLSB 13, N9RM 2.
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Have Computer, Will Contest

One of the advantages that computers
provide Tor coniest operators was discussed
last time; 1 focused on the use of packet-
radio software for contest spotting net
operations. This time, the discussion con-
tinues with a look at some of the latest soft-
ware offerings that ease the burdens of
contest logging, duping and reporting.

Competing and Scoring with an IBM PC

The proliferation of the IBM® PC and
inexpensive PC-compatible computers is
being felt in the Amateur Radio world as
more and more PC-specific software becomes
available. One of the earliest producers of
Amateur Radio sofiware for the 1BM PC was
MJC Technologies (3704%4 Foothill Blvd,
Suite 524, La Crescenta, CA 91214, tel
818-957-3277). Initially, MJC offered
SCORE, a contesting program for ARRL
Sweepstakes; recently, the company added
KOMPETE for the ARRL International DX
Contest.

Both SCORE and KOMPETE allow the
contest operator to automatically control a
Kenwood TS8-9408, TS8-4405 or Heath
S5-9000 transceiver and a Pro-Search antenna
rotator in the midst of other contesting
operations such as logging and duping.
(SCORE was described in the July 1986 and
January 1987 installments of On Line, so the
rest of this description is devoted to the
newcomer KOMPETE.)

KOMPETE features quick duping (gener-
ally less than a second) and automatic country
identification {or state and province identifi-
cation for DX contest operators) based on call
gign. In addition, the program provides
automatic local or UTC date and time

recording, on-line. help, extensive user-
definable configuration and preference
settings, and contest log, status and analysis
report generation,

Eight windows, activated with the com-
puter’s fuaction keys, provide for entry of
new contacts, display of the contest status,
control of transceiver and antenna rotator,
display of the last five entries, display of
countries’ status (with those that need to be
worked highlighted), display of contacts and
multipliers per band and display of a specified
station or contact number in the log (for
editing, if necessary). Ten memory registers
are provided in the log entry and transceiver
control windows for saving contact exchanges
and transceiver information for future recall
when needed.

Commodore 64™ Real-Time Contesting

The Commodore 64 is still one of the most
popular computers in Amateur Radio. There
is an extensive line of ham radio software
available for the C64, including some fine
contest programs.

As its name impiies, Contester 111 is
the third generation of Commodore 64
contesting software from Winner’s Edge
Software (2003 Sarazen Pl, Reston, YA
22091, tel 703-620-3776), and each generation
is a marked improvement over its predeces-
sor, The basic Contester 111 is an all-purpose
coniest program. In addition, contest-specific
modules are available for ARRL [nter-
national DX, ARRL Sweepstakes, CQ World
Wide DX and CQ WPX contests,

Duping, logging., running score and
multiplier tracking are provided at all times
during a contest. Up to 2200 contacts per

band on as many as six bands (memory per-
mittingy may be recorded, with 1200 contacts
saved on each diskette {diskette swapping is
handled under program control). Additional
statistics are also available on screen; the pro-
gram can report total number of contacts per
contest and per band, total number of
multipliers per contest and per band, points
per contact, points per multiplier, contacts per
hour and other timing information.

For CW contesting, a maximum of 21 user-
programmed messages may be sent from the
computer. The messages may include auto-
matic serial numbering and insertion of call
signs, but this option requires the addition of
a simple CW interface circuit., CW speeds
between 5 and 55 WPM are supported.

After the contest, the program prints a tog
{by band, if required), a sorted dupe sheet,
a sorted multiplier check sheet and QSL card
labels. To protect against power failures, the
program has automatic backup and program
recovery after power is restored.

Post-Contest Log Preparation

Clarke Greene, K1JX, wrote the Contests
chapter of The ARRL Operating Manual.
Clarke included program listings (in
Microsoft™ BASIC) for post-contest logging
and duping of the ARRL International DX,
ARRL Sweepstakes, ARRL VHF, CQ World
Wide DX, CQ WPX VHF and IARU HF
Championship contests. Complete program
listings are provided to allow you to type
the programs into your computer. To save
time, the programs are available on disk for
$5 directly from KUIX (92B2 Cyathia Ln,
Middletown, CT 06457). Also, the programs
are available for downloading from
CompuServe’s HamMNet.

NEW LITERATURE

3 RTTY Awgrds—The British Amateur
Radio Teleprinter Croup (BARTG) has
recently published a new book, RTTY
Awards, written by Ted Double, GRCDW. In
its 80 pages, the book describes over 60 inter-
national RTTY awards including illustrations
of a number of award certificates. The book
states, *‘With the tremendous increase in the
number of people actively using RTTY and
other modes of data communications, it has
become apparent that there is a general lack
of information on the range of operating
awards available and it is the aim of this book
to give an insight into this aspect of the
hobby.”* The book is available from Mr J.
Beedie, GW6MOQK, BARTG Components
Manager, Fiynnonlas, Salem, Liandeflo SA1S
TNP, Wales, and is recommended for anyone
chasing green-keyed wallpaper.

C1 QZX Index—A 60-page index of all of the
articles and programs that have appeared in
QZX since December 1982 has recently been
published. The index for QZX, **the journal
covering Amateur Radio and Sinclair

computers,’’ is available for $5 (plus $1 for
shipping and handling) from QZX, 2025
O’Donnell, Las Craces, NM 88001,

PX: Project Mac Update

Project Mac has been an

“ovarwhelming success. Aftet the project
was announced in November QST,
Amateur Radio software for the

Apple® Macintosh computer poured in
here for the following two months. As a
result, there now Is a cornucopia ot soft-
ware for the rast of us, including a ham-
radio Hypercard stack that was provided
by Ted Tripp, KGORI.

{f anyone is interasted in obtaining &
capy of the Project Mac software, send
me (WATLOU, not ARRL Headquarters)
one 800k or two 400k formatted .
3va-inch Macintosh diskettes with a
sturdy SASE and inciude at least
56 cents postage for one diskette of
73 ceilts postage for two diskettes,

FRIENDS OF AMIGA MEET
ON THE AIR

The AmigaNet meets every Tuesday
evening at 2300Z on 3882 kHz (plus or minus
interference). Net Controf Doug Frie, NG2G,
calls together all hams to exchange ideas
about the Commodore Amiga computer.
—--Kathy Wehr, WB3KRN

HELP WANTED

I would like to get in touch with. . .

* anyone with a source for top-quality con-
test logging and duping software for my IBM
PC clone. Bill Mullin, AA4M, 3042 Larkin
Pl, San Diego, CA 92123.

* anyone with a source for ham-radio soft-
ware for my Morrow CP/M® computer, Jim
CGarry, W2UKJ, 36-05 218th 5t, Bayside, NY
11361,

® anyone with information on how to
interface a Flesher TU-170 to the RS-232 port
of a Tandy® 1000 SX computer. Charles
Bisceglia, KF4PC, S Par Harbor, Salem, SC
GFEC]

29676.
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The New Frontier

Conducted By Bob Atkins, KA1GT
103 Division Ave, Millington, NJ 07946

More on the 1296-MHz Transverter

In last month’s column, I discussed
alternatives for local oscillator (LO) circuits
for use in 1296-MHz transverters, and
interdigital mixer/muliiplier details for the
same application. A schematic diagram of
the transverter circuit, including the
matching network used between the 1O
and the mixer, as well as the MMIC gain
block, were also presented. This month, "Il
cover particulars of the MMIC gain block,
and matching network adjustment. But
first, a couple of items in last month’s
column need some clarification. The
matching network shown in Fig L of that
column should be built so that its output
directly feeds the multiplier diode in the
interdigital mixer. The network and
multiplier/mixer should not be connected
via coaxial cable, as the drawing shows.
Also, to avoid potential confusion, the
small-value feedthrough capacitor that con-
nects the matching network to the multi-
plier diode should be labeled as an insulared
feedthrough.

The MMIC gain block may be used on
transmit and receive. I used a three-stage
unit, each stage using an MSA-0404. This
gives a gain of about 23 dB at 1296 MHz,
and should give gains of around 20 dB at
2304 MHz and 15 dB at 3456 MHz. The
1296-MHz noise figure should be around
6 dB. The reason for using MSA-0404 units
throughout is to obtain the flattest possible
frequency response so the unit can be
used on all three bands. Using the ““high

NEW FRONTIER INDEX

This index covers the contents of this
column from its debut in Qctober 1950
through December 1987. The subjects are
indexed in four main groups: construction
articles that deal with the building of equip-
inent; futoriad articles that explain an aspect
of microwave technology in some detail;
informational articles (usually these are
short items about a particular topic); and
operational articles that deal mainly with
microwave activity reports. Some items may
appear in more than one category.

Construction
1.8-GHz Two-slug tuner Apr 83, Jul 83
1.3-GHz Afford slot antenna Jun 82, Sep 82
1.8-GHz GaAsFET preamp Jan 81, May 81
1.3-GHz loop Yagi antenna Qct 80
1.3-GHz power and

SWR indicator Nov 80
2.34GHz circular waveguide Aug 86
2.3<GHz loop Yagi anlenna Sep 81
2.3-GHz preamps Aug 81, Aug 84

3.4-GHz interdigitat mixer  May 84
3.4-3Hz TVRO preamp Aug 87
10-GHz detector/mixer Mar 86

10-GHz frequency marker MNov 81, Mar 82

10-GHz antennas and feeds Fehb 81, Feb 82,
Jan &3, Jun 86,
Jan 87, Apr 87,
Dec 87

66 51>

power” MMIC also helps to minimize
intermodulation products. Power output at
1296 MHz at the 1-dB compression point
is 20 to 25 mW. I will not go into detail here
on the construction of MMIC amplifiers,
since I covered that subject in the January
1986 column, Al Ward, WBSLUA, also
discussed this in ‘‘Monolithic Microwave
Integrated Circuits” in February and
March 1987 QST

The matching network shown last month
in Fig 1 requires careful adjustment to
obtain good harmonic generation from the
multiplier diode, and hence adequate
mixer-diode current. To adjust this nei-
work, connect a milliammeter to the out-
put of the mixer diode via an RF choke.
The matching circuit is then adjusted for
maximum mixer-diode current, which can
be up to 10 mA with 100 mW of drive. This
corresponds to about 10 mW of output at
1440 MHz. The multiplier tuning screw will
also have to be adjusted for peak mixer cur-
rent. It may help to initially use a very
sensitive meter to measure mixer current,
then switch to a higher-current meter once
the circuits are preliminarily aligned.

On transmit, about 0.5 mW of signal at
144 MHz is sufficient to give around
20 mW output from the MMIC gain block.
The output of a 10-W 2-meter rig must be
attenuated by about 43 dB to drive the gain
block. If small changes in the 144-MHz
input signal do not produce corresponding
changes in the 1296-MHz ocutput signal,

Coax-to-microstrip

transitions Oct 84
1152- 10 2304-MHz doubler Jun 83
MBMIC g“Mudamp")
amplifiets Jan 86
Power indicator for 2-slug
tuner Juf 83
Power splitters (1.3 GHz)  Feb 83
Waveguide cavity filters
(10 GHz Mar 84
Waveguide-to-coax
transitions Dec 83, Apr 84
Waveguide-to-waveguide
transitions Dec 87
Tutorial
Aiming microwave antennas Jurn 81
Amplifier distortion Jan 86
Calculating system noise
tamperature Jan 82
Coax cable Apr 84
[¥ode mixers Nov 84, May 86
Directional couplers Apr 88
Dummy loads Qct &7
Estimating systam
erformance Dec 80, Fab 81
grrite devices May 85
GaAsFET biasing, transient
suppression Oct 84
Injection kacking (10 GHz) Sep 87
Microwave matching
techniques Apr 81
Noise tamp, antenna temp,
sun noise Jul 84
Path loss Apr 82, Jun 85
Periscope antennas Jan B4, Feb 84,
Jun 84

then the system is operating in compression
and the input power should be reduced.
The ARRL Handbook describes the
construction of attenuators (1988 edition,
p 25-43). On receive, a low-noise IF
amplifier at 144 MHz is desirable. There
are many such designs in print; again, The
ARRL Handbook or RSGB VHF/UHF
Manual are good sources.

The output of the transverter contains a
number of unwanted signals (LO feed-
through, intermodulation products, and s¢
on) which are best removed with an
external filter such as the one described in
The ARRL Handbook (1988 edition,
p 32-23). This is a three-pole interdigital
filter, and will reduce spurious signals to
about ~ 50 dBc (50 dB below the carrier
signal). Without this filter, spurious signals
were present at about — 30 dBe,

The transverter puts out a clean signal.
i manually switch the system from trans-
mit to receive and back, which is practical,
but rather inconvenient. A series of RF
relays or PIN diode switches would
perform this function much ore con-
veniently, One final point: All the sub-
assemblies (LO source, MMIC gain block,
matching network and IF amplifier) should
be contained in shielded enclosures if the
transverter output is to be as spectrally
clean as possible. The MMIC gain block
has gain from a few MHz through 4 GHz,
so any spurious RF signals that get into it
will be amplified,

RF connectors Sep 82
System performance v
requency Jul 86
Sky noise Jul 86
Waveguide attenuation Fab 85
Informalional
1.3-GHz bibliography Qct 85, Aug 83,
Qct 85
1.3-GHz band plan Sep 83
2,3-GHz sateliite emissions Fab 82, Apr 82,
Jan 85, Feb 85
2.3 GHz {13 cm): the next
brand up Dec 82
10-GHz bibliography Nov 85

10-GHz Cumulative Contest Nov 85
10-GHz operation in the UK Jul 82

24-GHz Gunnplexars Feb 84
Active cold noise source Jun 81
Antanna/preamp measuring
contests Sep 81, Aug 82,
Aug 83, Nov 83,
Sep 84, Oct 87
Bandwidth, S/N ratio,
sansitivity Fab 81
Beacons Mar 83, Sep B,
Jan 87, Mar 87
Beginning on microwaves Mar 87
EME {moonbounce) Mar 81, Jun 81,
Jul 81, Dec 81,
Jan 82, Mar 82,
Dec 83, Jun B4,
Nov 84, Dac 84,
Jan 85, Jun 87,
Jul 87, Sep B7

{continued on page 76)
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Canadian NewsFronts

Conducted By Harry MacLean, VE3GRO
500 Riverside Dr, London, ON N&H 2R7
Tel 519-473-1668

CRRI. Officers and Directors
President: Thomas B. J. Atkins, VE3CDM
Vice President: Harry MacLean, VE3GRO

58 Havenbrook Bivd, Willowdala, ON M2) 1A7

Directors: G. Andraw McLsllan, VE1ASJ
Claude Brunet, VE2ZZ
Raymond W. Perrin, VE3FN
William A, Gillespie, VEGABC
David Fancy, VE7EW]

Secretary-Treasurer: William Loucks, VE3AR
Honarary Vice President: Noel B. Eaton, VE3CJ
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Suite 1600, 2020 University Ave
Montreal, PQ H3A 2A5
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(eneral Manager: Raymond Staines, VE3ZJ
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Bureau Manager: Donald Welling, VE1WF

The Canadian Amateur Call Directory

By now, vou and most other Canadian
amateurs have received a mailing from the
Canadian Amateur Call Directory, which,
for the present at least, is being sponsored
by CRRL. That mailing explained that, be-
cause of the Canada Privacy Act, DOC has
ruled that names and addresses of
Canadian amateurs will no longer be avail-
able from them. With this change, listings
of Canadian amateurs in all present call-
books will now deteriorate, making it
difficult to forward QSI. cards and to
identify the location of Canadian amateurs
heard on the air.

The imailing left more than a few
amateurs scratching their heads and
wondering: (1) if the names and addresses
of Canadian amateurs were no longer avail-
able from DOC, how did the Directory

people get their names and addresses?, and
(2) if the Directory people had their names
and addresses for the mailing, why didn’t
they just use those? The answers are:
(1) that the names and addresses did not
come from DOC but from an outside
source (not the most up-to-date listing, but
the best that was available), and (2) that the
names and addresses were made available
only on condition that they would not be
copied, but would go directly to the com-
pany that prepared the mailing and not to
the Canadian Amatenr Call Direciory or
to CRRL.

it is important that as many Canadian
amateurs as possible complete the informa-
tion cards included with the mailing. In-
formation from these cards will be

cross-referenced with information from
other listings of Canadian amateurs:
listings in old callbooks, listings produced
by clubs and provincial amateur radio
societies, and CRRL’s own database.
However, if every Canadian amateur
would submit an information card, it
would not only make life easier for the
people compiling the Directory, but would
result in & Directory that is close to 100%
accurate and complete.

Please talk it up at your local club
meeting or on the air. Also, hope that
CRRL, which has asked DOC to review its
ruling in the light of the .Access fo
Information Act, is successful in getting
DOC to make its own listing available
again. That would ensure the success of the
Directory project.

Dick Maguire, VE4HK (let), recaives the
1986-87 OSCAR (Outstanding Service
Concerning Amateur Radio) from Winnipeg
ARC Prasident Biit Karle, VE4KZ. Dick was
recognized for his work in organizing
communications for the annual Manitoba
Marathon and during the aftermath of the
Edmonton Tornado. (VE4YU photo)

RSGB 1988 COMMONWEALTH
CONTEST

This year, CRRL’s sister-society, RSGB, is
celebrating its 75th Anniversary, That makes
it particularly approptiate for Canadian
amateurs o join in the fun in this vear’s
RSGB Commonwealth Contest. (To our US

readers: Sorry, but you can’t participate. You
opted out in 1776, hi.) Here are the rules:

1) General rules for RSGB HF contests,
published in the 1987 Jannary Radio
Communication will apply.

2) When: 1988 March 12 1200 UTC until
1988 March 13 1200 UTC.

3} Sections: Single-operator entries only
from RSGB members in the UK and
licensed radio amateurs within the
British Commonwealth, including
British Mandated Territories. Entries
may be single-brand or multi-band.
Single-band entries submit scparate
logs for each band. Multi-band
entries will not be eligible for single-
band awards.

4) Bands and Modes: A1A (CW) only in
the 3.5, 7, 14, 21 and 28-MHz bands.
Please operate on the low 30 kHz of
each band except when contacting
MNovice stations in their own sub-
bands.

5) Contacts and Exchange: Contacts may
be with any station using a British
Commonwealth or British Mandated
Territory call sign except those within
the entrant’s own call area. (Note:
VE1-8, VO1-2 and VY1 are all con-
sidered separate call areas.) Exchange
consists of RST and a three-figure
serial number beginning with 001.
Serial numbers from noncompeting
stations must be recorded.

6) Scoring: Each contact counts for
5 points. 20 bonus points may be

claimed for the first three contacts
with a Commonwealth call area on
each band. (Note: alist of the 112 call
areas for this contest is available from
CRRL.) British Isles counts as one call
area regardless of prefix (G, GB, GD,
Gi, GJ, GM, GU and GW) except that
special-event station GB5CC will count
as a separate call area.

Ty Dacumentation. For each contact, log
must show time, call sign of station
worked, RST and serial number sent,
R5T and serial namber received and
points claimed. Please check logs for
duplicate contacts. Unmarked dupli-
cates will be penalized 10 times the
number of points claimed for the con-
tact. Logs containing six or more
duplicates will normally be disquali-
fied. Include a signed declaration
that you operated within the terms of
your licence and that you observed the
rules and spirit of the contest.

8} Send logs to RSGB HF Contest Com-
mittee, Box 73, Lichficld, Staffs
WSI13 6UJ, England, so as to arrive
by 1988 April 11,

N Awards: Winner—Senior Rose Bowl;
runner-up—JSunior Rose Bowl; Cer-
tificates of Merit to the first, second
and third-place operators in UK and
overseas mlti-band, the leading UK
and overseas single-band operator for
each band, and the leading station in
each Commonwealth call area.

(continued on page 75)
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Conducted By Richard L. Baldwin, W1RU
HGC 60, Box 60, Waldoboro, ME 04572

IARU News

Ragional Secralaries:
John Allaway, G3FKM
Secretary, |ARU Region 1
10 Knightlow Ad 9 Sidney Lanier La
Birmingham B17 8QB Greenwich, GV 06830

Alberto Shaie, HKIDEU

Maseyashi Fujioka, JM1UXD
Sacratary, ARV Region 2

Sacretary, JARU Region 3 Association
PO Box 73, Toshima
Takya 170-91

Vice Prasidant: Carl L. Smith, WAEW.J
Secratary: David Sumner, K123

Assistant to the Sacretary; Nacki Akivama,
N1GIAIHIVRQ

:\\ Praswjant: Richard L. Saldwin, W1RU
]
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England Usa

ROARS Celebrates an Anniversary

The Rayal Omani Amateur Radio Society
may not have heen established for as long
as some other members of IARU, but it is
well established, and does it ever have an
abundance of enthusiasm! That enthusiasim
manifests itsell in a number of ways. His
Raoyal Majesty Sultan Qaboos bin Said,
A4XAA is patron of the society. His
Excellency Ahmed bin Suwaiden
Al-Balushi, A4XFK, Minister of Posts,
Telegraphs & Telephones, is president of
the society. The 200-member society has a
headquarters building that rivals many a
larger society in size and facilifies. ROARS
has an Amateur Radio camp on the out-
skirts of Muscat, and it was here that a
number of Amateur Radio stations were set
up to operate nonstop during the period of
the velebration of the 15th anniversary of
ROARS in November 1987,

The 15th anniversary was attended not
anly by Omanis and expatriates stationed
in the area but also by a number of forelgn
guests from Jordan, Pakistan, Kuwait and

5

ROARS Chairman A4XJT and His
Excellency ROARS President A4XFK.

it i

This is one of the several operating
positions at A4XXY. QS0s wers made on
160 through 10 meters, ustng CW, 858,
RATTY and S8TV.

= by
The entrance to one of the buildings at the
Amateur Radio camp where A4XXV was
operated. That’s a photograph of His Royal
Majesty the Suttan, A4XAA, with Abdi,
A4XJT at the right.

At a typical Omani lunchean, huge platters
of food are placed on the carpets, and
everyone kneels or sits and helps himself—
ro Individual plates or knives and forks {or
chopsticks) are used. The food is plentiful
and delicious.

the United Arab Emirates. In addition,
IARU was represented by its president
WIRU, by Region 1 secretary G3FEM and
by Region 3 chairman 9VIRH. There were
a number of formal meetings, with

-gpeeches and the usual ceremonies, and

A4XXYV, at the radio camp, worked several
thousand stations and well over 100
countries.

The enthusiasm of ROARS is a reflec-
tion of the mood of the country. Located
on the Persian Gulf, Oman is a country
which two decades ago had less than 10
miles of paved roads. Now, it has mile after
mile after mile of concrete multilane high-
ways, modern office buildings and hotels,
universities, social programs, excellent
communications and ail the other favorable
trappings of a modern country. And yet,

Japan

The Intarnational Amateur Hadlo Unlon—since 195 the tederation of national Amateur Radio societies representing the interests of two-way Amateur Radie communications.

with all of these modern aspects, the
country retains its age-old traditions and
customs and its charm.

ROARS has achieved a great deal in its
relatively short history and is to be con-
gratulated for its fine organization and
infectious enthusiasm. Those of us who had
the privilege of visiting Oman this past
November are also grateful for the many
courtesies extended to us, particularly by
ROARS Chairman Abdi Razak
Al-Shahwarzi, A4XJT. who, we think,
spent at least 26 hours each day keeping
things running smoothly. el

| Mini Directory

As a convenienca 10 our readers, here is a
list of items of particular interest and when
they most recently appeared in QST.

Advisory Committee
Members

Club Contest Rules

Considerate Operator's
Freguency Guide

Constitution Bicentennial
WAS

DX Contest Awards
Program

Element 2 Question Pool,
New and Ravised
Questions, Answers

Jun 1987, p 51
Jan 1988, p 86

Jan 19888, p 13
Sep 1987, p 14
Feb 1988, p 86

Apr 1987, p 23

Frequency/Mode

Allocations Jan 1988, p 77
Hamfest Calendar Rules  Sep 1986, p 84
Landline BBSs Cct 1987, p 56
{icense-Hanewal

Infarmation Jan 1988, p 77
Maior ARRL Operating

vents and

Conventions— 1988
Navice Enhancement

Report and Order
‘Packet-Radio Freguency

Jan 1988, p 78
Apr 1987, p B4

Recommendations:

Below 225 MHz Sep 1987, p 54

Above 225 MHz This issue, p 51
QSL Bureaus

Incoming Dec 1987, p 56

Quigoing This issue, p 59
Reciprocal-Operating

Agreements This issue, p 55

Tech and General
Written Exams

Third-Party-Traffic
Agreements

VUCC Annual Listing

What is Amatenr Radio?

220-MHz Band NFRM

Apr 1987, p 29

This issue, p 55
Dec 1887, p 68
This issue, p 26
Apr 1987, p 16




YL News and Views

Gonducted By Joan Gibson, KG1F
RR 1, Box 1465, Waterbury, VT 05676

1988-1989 YLRL Offlcers

President, NM7N: Mary Loy Brown,
former professor and department chairperson
of the Physical Education Department,
University of California, is an avid QRP and
CW operator who has earned certificates for

DXCC/QRP, WAC/QRP and WAS/QRP.
Mary Lou was first licensed in 1981 and
received her Extra Class call in 1985. She
brings to her new office the experience of
being YERL’s Vice President and the Receiv-
ing Treasurer for District 5-7. When she is not
bird watching, gardening, hiking, fishing and
tending to canine friends Sadie and Fred,
Mary Lou chases DX, and joins up with
friends on YL Open House and the Tangie
Net, NM7N is a member of MINOW, the
Washington Emergency Net and her county
RACES/ARES net, and was recently
appointed BEC for Skagit county.

Vice President, WK : Carol Shrader moved
to her new office from being YLRL’s Secre-
tary, 4th District Chairperson and Chairper-
son of the Nominating Committee. Formerly
from Atlanta, where she was treasurer of the

Southeastern DX Club, Carol was honored by
being the first YL selected to life membership
in SEDXC. She was charter president of the
Metro Atlanta Ladies Amateur Radio Club
and is currently 2 member of the VA Beach
ARC, VA DX Century Club, Atlanta RC and
the Dixie DXers Contest Club. WI4K is an
experienced DXer and contester who has
SBDXCC, SBWAS, WAZ, WPX Honor Roll,
WAS/YL, WAC/YL, DX/YL and YLCC. An
accomplished pianist and flutist, Carol is a
member of her church affiliation’s orchestra.

Secretary, KAGSOC: Sue Ludemann, form-
erly YLRL’s treasurer, is a CW op with an
Extra Class license who enjoys the activities
of the Tangle Net, YL Open House and YL
Round Table. Sue is a member of the Califor-
nia Division of Forast emergency communi-

cations network as well as a chairperson of the
Berkeley-West Contra Costa Chapter Disaster
Action Team and chairperson of the Damage
Assessment Group, She presides owver
BAYLARC and is a member of DLYL,
WARQ, JLRS and the East Bay Radio Ciub.

Disbhursing Treasurer, KK3L: Carol Noack
was first licensed in 1977 and since upgrading
to Extra has become a Volunteer Examiner
with the Golden Triangle VEC. In 1987 Carol
served as YLRL's 5th District Chairperson as
well as TYLRUN's Secretary/Treasurer. She
is a member of YLISSB, 10-10 International
and Army MARS, and holds DX membership
in JL.RS, ALARA and BYLARA. Carol
served as Jefferson County (Texas) ARC’s

tary/Treasurer during 1981, 1983 and 1985
through 1987,

Receiving Treasurer, Districts 1-4,
WA2BGE: Jean Chittenden is well known in
a variety of Amateur Radio capacities. She has
twice served as YLRL’s Receiving Treasurer,
was presideat of SAYLARC four terms, presi-

dent of Larkfield’s ARC and a three-term
director of LIMARC. She traveled to the
People’s Republic of China with W6AM and
W6GC in 1980 and returned to give lectures
on her irip. She is 2 VE and 00, and belongs
to ARES and RACES. Jean is a member of
YLISSB, SAYLARC, WRONE, CHARA, the

Buckeye Belleg, LIDXA, NCDXF and (DXF.

Recetving Treasurer, Districts 5-7, KU7TE:

Flo Reitzel has been a member of YLRL. since

1979 and currently serves as custodian of the

YLCC certificate records. Flo, first licensed in
1979, has held her Extra Class license since
1982. She is an active member of YLISSB
whete she served as Vice President. Flo is a
member of MINOW and has been the organi-
zation’s Secretary/Treasurer. She also holds
membership in WARO, JLRS and MARAC,
and is an alternate MNet Control for the
Washington Amateur Radio Traffic System
(WARTS). Flo is proud of her USA-CA 466,
and is the first Yi. to work all New Z¢aland
counties.

Receiving Treasurer, Districts 8-0, VE and
U8 possessions, KCTET/9: Evelyn Cavallo
joins YLRL’s officers for the first time since
she became a member in 1980, Before moving
o Illinois, Evelvn was an active amateur in

Douglas, Arizona where she established the
first YLRL booth at the Sierra Vista Hamfest,
Evelyn was instrumental in helping YLs in her
area to enter Amateur Radio as well as bring-
ing her hobby to schoolchildren through her
many science class presentations. KC7ET
pa.rtzc;pates in YL Open House and Tangle
Net, and is a member of the Ilinois VE
Program.

1987 East Meets West SSB Contest
Results

Sponsored by YLAL

1st Place: N2EVZ 18" WAZNFY 11
2nd Place: WASUMB/3 18 WDEIKC 11
3rd Place: WB3FUR 16 N7APJ 10
WEQGX 13 J8reh 8
NVSR 11 NM7N ]

(check log)
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Coming Conventions

HUDSON DIVISION CONVENTION
March 13, 1988, Valhaila, New York

The Westchester Community College *88 conven-
tion/hamfest, jointly sponsored by Hudson
ARC/Westchester Emergency Communications
Assn, Forums, workshops, giant flea market, FCC
exams and more. Admission $4 at the door, Taik-
in: 147.66/06, 146.31/91, 222.80/4.40. Exhibitor
information, contact Bob or Sarah Wilson,
914-997-3491. For other intormation contact Rich
Mosesor,, NW2L, *“The Great 88,” 19 Linden Ave,
Bloontfield, N¥ 07003, tel 201-680-8017.

KENTUCKY STATE CONVENTION
March 26, 1988, Elizabethtown

The Lincoln Trail Amateur Radie Club is
spousoring the 1988 Kentucky State Convention at
Pritchard Community Center, off Hwy 62 west side
of town. Admission in advance 34, at the door $5.
Time is 7 AM to 4:30 PM. Talk-in is on 146.52 sim-
plex and 146,38/98. Features inciude food, forums,
fiea market, dealers, VEC testing, Applicant must
have original license, copy and two forms of 1D,
For more information contact Chuck Strain, tel
5002-351-1715.

NEBRASKA STATE CONVENTION
March 12-13, 1988, Kearoey
The Midway Amateur Radio Club will host the 12th

Annnai Nebraska State ARRL Spring Convention
at the Holiday Inn in Kearney. Features inciude flea

Mareh 11-13

Florida State, Orlando

March 13

Hodson Division Convention, Valhalla,
New York

March 12-13

Nebraska State, Kearney

March 26

Kentncky State, Elizabethiown

April 10
North Carolina State, Raieigh

April 22-24
International DX Convention, Visalia, CA

ARRL NATIONAL CONVENTIONS
Sept 9-11, 1988—Portland, Oregon
June 2-4, 1989—Dallas/Ft Worth, Texas

market, VE testing, women’s activities, commer-
cial exhibitors, forums, NE Army MARS Meeting
and Saturday evening banquet. For more informa-
tion contact Timothy Loewenstein, WADIVW at RR
3, Box 232.B, Kearney, NE 68847,

Attention Hamfest and Convention Sponsors

ARRL HQ maintains # date ragister of scheduled
gvents that may assist you in picking a suitable
date for your event. You are encouraged o
register your event with HQ as far in advance as
your planning permits. Note that the hamfest and
convention approval procedures for ARRL
sanction are separate and distinct from the date
register: Registering dates with ARRL HQ does
not constitute League sanction, nor does it

guarantee there will not ba a conllict with another
ostablished event in the same area.

We at ARBL HQ are not able to approve dates
for sanctioned hamfests and conventions. Far
hamfests, this must be done by your Division
Director. Far conventions, approval must be made
by your Director and, additionally, by the
Executive Committes. Application forms can be
obtained by writing to or calling the ARRL
Convention Program Manager, tel 203-668-1541
ext. 283,

Note: Sponsors of large gatherings should check
with League HG tor an advisory on possible date
confiicts before contracting for meeting space.
Datas may be recorded at ARRL HQ for upto two
yaars in advance. [iE 5

Hamfest Calendar

Administered By Bernice Dunn, KATKXQ
Convention Program Manager

Attantion: The deadline for recsipt of items for this
column is the 5th of the second month preceding
publication date. Hamfest information Is accurate
as of our deadline; contact sponsar for possible
fate changes. For those who send in items for
Hamfest Calendar and Coming Conventions:
Postal raguiations prohibit mention in QST of
prizes of any kind and games of chance such as
bingo.

Arltansas {Jonesboro}—March 19. Sponrsor:
Jonesboro ARC. Time: 8 AM-3 PM. Place:
Craighead County Fairgrounds, 2731 Highland Dr.
Talk-in: 146.01/61. Contacr: Glen Bradley,
KSRAG, Rte 6, 1903 lean Dr, lonesboro,
AR 72401, tel 501-932-6420.

Connecticut (Norwichi—March 26. Sponsor:
RASON. Time: 9 AM. Place: VEW Hall, Raymond
Hill Rd, Uncasville {Rte 32 south of Norwich).
Features: auction, food (bring equipment to be
auctioned), Tatk-in: 146.13/73, Admission: free.
Contact: KY1F, tel 203-536-0187.

Connecticat  (Plainville)—March 20, Sponsor:
insurance City Repeater Club. Time: 9 AM-2 PM.
Place: American School for the Deaf, 139 N Main,
W Hartford. Talk-in: 146, 28/88, Admission: $2.
Tubles: $10. Contact: Chuck Motes, KIDFS,
22 Woodside [n, Plaville, CT 06062, tel
203-747-6377

tFlorida (Fort Walton Beach)—March 19-20.
Sponsor: Plavground ARC. Time: & AM. Place:
Shrine Fair Groonds on Lewis Turner Blvd.
Fegtures: FCU_exams, ARRL, MARS, QCWA
meetings, banquet Saturday night, RY parking.
Talk-in: 146.19/79 and 32, Confact: PARC,
PO Box 873, Fort Walton Beach, FL. 32549,
1Georgiz (Columbusj—March 27-28. Sponsor:
Columbus ARC. Time: 9 AM-5 PM Sat, 9 AM-
3 PM Sun. fofk-in: 146.01/61. Confact: Red Hunt,
K4DOW, tel 404-571-5959,

tARRL Hamfest
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llinois (Grayslake)—March 27. Sponsors:
Libertyville & Mundelein ARS. Time: Vendors
6 AM, public 8 AM-2 PM. Place: Lake County
Fairgrounds, north 1-294 exit Rte 120 west, right
on Rte 45, fairgrounds 2 blks on lett, Fegiures:
Flectronic and radio swapfest, commercial
exhibitors, code-speed testing, public cafeteria and
free parking. Tafk-in; 147.63/03, 146,52 simplex.
Admission: $2 by mail until 37138, door 3. Tables:
advanced commercial setup by reservation only.
Contact; Mare Abramson, PO Box 751,
Libertyville, IL 60048, tel 312-255-0642, & PM-
10 PM.

tKentucky (Cave City)—March 12. Sponsor:
Mammoth Cave ARC, Time: 8 AM, Place: Glasgow
Swapfest, take Cave Uity exit from 1-65, go east
to first traftic tight, turn left, hamfest on left 1 mile.
Features: forums, flea market. Talk-in: 146.94,
147.03, 145,41, Admission: $3. Confacl: Mike
CGoad, 1379 Whites Chapel Rd, Glasgow,
KY 42141, tel 502-651-9166.

tLouisiana (Lafayette)—March 12-13. Sponsor:
Acadiana ARA. Time: Sat 9 AM-5 PM, Sun 9 AM-
:30 PM. Place: Holiday Inn Central Holidome,
south of 1-10 on Hwy 167. Feafures: dealers,
forums, flea market, exams, women’s activities and
tour. Tufk-in: 147.81/21. Admission: $2, Contact:
June Bodensteiner, 129 Patricia Anne, Lafayette,
LA TOS08, tel 318-837-0484.

Maryland (Baltimore)—March 26-27. Sponsor:
Baltimore ARC. Time: & AM. Place: Maryiand
State Fairgrounds. Take [-83 exit 17, 3 miles n
of 1-695 just n of Baltimore. Features: flea market,
computers, electronics bargains, refreshments,
free parking. .Admission: $4 for | day or 36
tor both, children under 12 free. Contaci:
GBH&C, PO Box 95, Timonium, MD 21093-0095,
tel 301-HAM-FEST.

Michigan (Grand Rapids)—April 2. Sponsor;
STARS. Time: 8 AM-2 PM, Place: Grandville High
School on Wilson Ave, SW, 1 mile south of 28 5t
SW (M-11). Features: seminars. Tulk-in:

144.67/5.27. Admission: %3.50. Contact: Bob
Crachorski, 3949 Honeybrook $W, CGrandville, ML
49418.. tel 616-534-8200.

TMichigan (Grosse Pointe)—March 27, Sponsor:
SYoutheastern Michigan ARA. Timer 8 AM-2 PM.
Place: Grrosse Pointe North HS—2 miles E off [-94
on Yernier. Features: Food, guest speaker, packet
forum, DF forum. Tulk-in: 146.14/74. Admission:
advanece §1, door $3. Contact: SEMARA SWAP
LANE, tel 313-323-4009,

Michigan (Marshzll)—March 19, Sponsors:
Southern Michigan ARS and Marshail High Photo
Electronics Llub, Tume: Vendors 6:30 AM, public
% AM-3 PM. Place: [0% to [-94 then east to exit
{10 or 194 to exit 110 (old US-27) then south
and east to Marshall High School, follow signs.
Talk-in: 146.66, 146.52 or 223.94. Admission;
advance $2, door $3. Tobles: $.50 per foot
(min 4 ft). Coniact: SASE to SMARS, PO Rox 934,
Battle Creek, 81 49016 or call Wes Chaney
NEBDM, tel 616-979-3433.

Michigan (Plainwell—March 4-6. Sponsor: State
Technical Institute. 7ime: 8 AM-3 PM. Ploce:

33 Alber Dr, 15 miles northeast of Plainwell on Pine
Lake. Features: exams, seminars, packet radio,
much more, Talk-in: 146,45 and 224.28/2.64.
Adntission; 32. Tables: $4 and 36, Contaci: Philip
Schmitt, WARJXE, State Technical Institute,
3% Alber Dr, Plainwell, M1 49080 or call 8 AM-
330 PM 616-664-4461.

Minnesota {Moorhead)—March 26. Sponsor: Red
River RA. Pacer Ramada lon. feafures: flea
market, seminars, speakers, banquet. Tuwlk-ion
146.16/76. Contect: Tim Cooding, KDBYX,
1006 Sheyenne 5t, West Fargo, ND 33078,
tel 701-282-6630.

New Hampshire (Derry)—March 19. Sponsor:
Interstate Repeater Society. Time: 8 AM. Place:
Lion’s Club Hall, Lions Ave, Hudson. Features:
flea market., Falk-in: 146.25/8%, and 124.46.
Admission: $2. Tables: $10 includes two adnissions,
some have 110 power. Contact: IRS, PO Box 693,



Derry, NH (3038, tel 603-434-4435.

New Jersey (Dover)—March 19, Sponsor:
Splitrock ARA. Time: Vendors 6 AM, public 8 AM.
Place: Daver Armory, 35 miles west of NYC, Take
[-80 to Exit 34, and go Y mile south on Rte 15.
Features: VEC exams at 10 AM, refreshments, free
parking, Tafk-in: 146.385/985 and 146.52 simplex.
Admission: 83, X¥YLs and children under [2 free,
Tobles: §8, tailgating $5. Contact: SARA Hamfest,
PO Box 610, Rockaway, NJ 07366.

tNew Jersey {(Egg Harbor City)—March 12.
Sponsor: Shore Points ARC. Time: 9 AM-2 PM,
deaters 7 AM. Pfgce: Atlantic County 4-H Center,
Rte 50, between Rte 30 and Atlantic City Expy, exit
17, Features: faod and drink, Talk-in: 146.385/985,
146.52 simplex. Tubles; $5 indoors. Confact:
SPARC, PO Box 142, Absecon, NJ 08201,

New Jersey (Livingston)—March 11. Sponsor:
[rvington RAC, Time: Vendors 5:30 PM, public
7 PM-11 PM, Place: American Legion Post 201,
305 Bisenhower Pkwy, take Garden State Pkwy to
exit 145, west on Rie 280, exit 4A, south 2 miles,
turn right to parking lot, halfway between Rie 10
traffie circle and Eagie Rock Ave. Featuras: food,
parking. Tuik-in; 146.52 simplex, 147.415/6.415.
Contact: Walt Meineman, 100 Llewellyn Ave,
Bloomfield, NY 07003, tel 201-429-0504.

TNew Jersey (Trentonl—March 27. Sponsor:
Delaware Valley Radio Assn, Time: 8 AM-2 PM.
Place: New Jersey National Guard 112th Field
Artillery Armory, Eggerts Crossing Road, Lawrence
Township, approx 2 miles south of the 1-95-Rte 206
interchange. Features; Handicap and wheelchair
accessible, flea market, compuier equipment,
refreshments and free parking. Talk-in: 146.07/67.
Admission: Advance 33, door §4. Tahles: Indoor
selling spaces $10 (wall space) or §7, outdoor spaces
$6, doors apen 4 AM for vendors. Conract: HAM-
COMP ‘38, c/o KB2ZY, Box 441B, RD #i,
Stockton, NJ 08559, SASE.

New York (Newark)—March 26. Sponsor:
Drumling ARC. Time: 8 AM-4 PM. Piace:
Marbletown Fire Hall, 6416 Silver Hill Rd.
Features: indoor flea market, tailgating, dealers,
demonstrations, food, exams at Lake District
Emergency Management Office, Rte 31, Newark.
Talk-in: 146.145/745, Adnission: $3, Tables: 32.
Conract: Jack Stocum, N2CSY, tel 315-331-1539.

iNorth Carolina (Chariotte)—March 19-20.
Sponsor: Mecklenburg ARS, Timer Sat, 9 AM-
5 PM, Sun, 9 AM-3 PM. Plgce: Charlotte Con-
vention Center, corner 4th and College St. Features:
flea market, forums, FCC exams., Talk-in: 145,29
and 146.94. Admission: advance §5, door $6.
Tables: advance $10, door $12. Contact: Andy
Hawkins, G4GKK, tel 704-523-4122,

Strays -yf

HAVE A GOOD PHOTO THAT MIGHT
BE OF INTEREST TO FELLOW
AMATEURS?

Q8T is always on the lookout for interesting
or unusual Amateur Radio-related pictures
for use as Strays or in Up Front in Q8T;
here’s your chance to bring vour club or
individual activities to the attention of fellow
League members. Or perhaps you have a
humorous or offbeat photo that will bring a
smile to QSTs readers. Whatever the case
may be, send your good-guality photos (ro
“instant’’ photos or slides, please) along with
any relevant information including photo
credit, to HQ, attention Editorial Supervisor.

QST congratulates. . .

[} the following radio amateur on 60 years
as an ARRL member:

Ohio (Circlevile)—March 13, Sponsor: Teay ARC.
Time: & AM-4 PM. Plgcer Pickaway County
Fairgrounds, Rte 12 east of Rte 23, Talk-in:
147.778/18, 146,52 simplex. Tables: advance 35, door
§6, Contact: Tim or Betty Harron, 339 Walnut St,
Circleville, O 43113, tel 614-477-2355,

Qhio (Conneaut)—March 6. Sponsor: Conneaut
ARC. Time: Vendors 7 AM, public 9 AM-3 PM.
Plgce; Conneaut Human Resources Center,
327 Mill St. Feqtures: flea market, exams, refresh-
ments, Talk-in: 147.99/39, Admission: $3, under
12 free. Tables: $5. Contct:. Jack Marttila,
697 Broad St, Conneaut, OH 44030,

10hio (Mudisom)—Mareh 7. Sponsor: Lake
County ARA. Time: Vendors 5:30 AM, public
8 AM-3 PM. Place; exit 212 off [-90 and follow
signs north to the Madison High School, at corner
oig Middle Ridge and Burns Rds. Features: ¢xams,
flea market, food, forums, alternate activities, Ta/k-
in: 147.21/81. Admission: Advance $3, door $4.
Contact; Carl Lorman, KASRLH, 7803 Skyline
View Dr, Mentor, OH 44060, tel 216-353-9784,
TQhio (Maumee)—March 20. Sponsor: Toledo
Mabile Radio Assn. Time:r 8 AM-5 PM. Place:
Lucas County Recreation Center, Key St. Talk-in:
147.27 vptr, 442.850 rpte. Admission: Advance
$3.50, door $4, Contact: D, F. Hilbert, KSKAS,
4511 289 8, Toledo, OH 43611, tel
(D1419-537-0552, (N)419-726-6253.

tOhio (Randolph)—May 22. Spensor: Portage
ARC, Time: 8 AM-4 PM. Place: Between 1-76 and
Rte 224 on Ohio Rie 44, Feuatures: flea market,
games, arts, crafts, forums, camping, showers,
restaurant. Talk-in:  144.79/5.39,  Admission:
Advance $3, door $4. Coarfect: Joanne Solak,
KJ30, 9971 Diagonal Rd, Mantpa, OH 44255.
TPennsylvania (Belle Vernon)—March 6. Sponsor:
Two Rivers ARC. Time: 8 AM-4 PM. Ploce:
20 miles south of PGH on Rte 51, or from 1-70
81 north exit™ 3 miles north on Rte 51 to Rostraver
Gardens. Feotures: forum, ice skating, refresh-
ments, Taik-in: 146.13/73. Admission: free. Con-
fact: TRARC, ¢/o WB3ERE, 35901 Roslyn St,
McKeesport, PA [53135-1126, tel (D)412-751-1800,
(N} 12-751-4874.

tPennsylvania (Monaca)—March 20, Sponsor:
Beaver Valley ARA, Timer Dealers 6 AM, public
8 AM-4 PM. Place: Community College of Beaver-
Dome, Ree 60 (Beaver Vailey Exp) to Center Twp
exit—signs to CCBC. Fegtures: VE exams, home-
caoked food, computer demos, free parking. Talk-
in: 145.31. Adntission: 83 each, 85 for two. Tables:
sold in advance, Coniact: Don, WBIHWE,
207 Hall Rd, Aliquippa, PA 15001, tel 412-774-7079,
tPennsylvania (York)—March 6. Sponsors:
Pen-Mar RC, Keystone VHF and Hilltop Transmit-

* Lyle Dusenbury, WaDIV, of Pontiac,
Michigan

(I the following radio amateurs on 50 years
as ARRL members:

* Alan Prescott, W8DLD, of Cape Coral,
Florida

® Howard Griswold, K4FMI, of Holiday,
Florida

e [rving Sears, W4JCJ, of New Port
Richey, Florida

* Kenneth Leiner, N4L.C, of Orlando,
Florida

* James Swafford, W7FF, of Tucson,
Arizona

[ William Eitel, W6UF, of Dayton, Nevada
on being awarded the Armstrong Medal by
the Radio Club of America, Inc in recognition
of his contributions to the esign and
manufacture of high-power radio tubes.

[ Renville McMann, Jr, W2PCD, of

New Canaan, Connecticut on receiving the
Busignies Memorial Award by the Radio Club
of America, Inc for his work in developing

ting Assn. Time: 8 AM. Place: Rte 30 (g
Rie 74N from York to Rie 921, tuwn right at Rte
921, hamfest ¥4 mile on right. Tafk-in: 146.37/97,
147.93/33. Admission: 34, Contact: York
Winterfest, N3IECL, 2449 Heidlersburg Rd,
Gettysburg, PA 17325, tel 717-528-8412.

Texas (Midland)—March 20. Sponsor: Midland
ARC. Time: Sat 10 AM-5 PM, Sun § AM-2:30 PM,
Place: Midland County Exhibit Building, north side
of Hwy 80. Fegiures: swapfest, food, ezams.
Admission: 6. Tubles: $6. Contact: Midland ARC,
PO Box 4401, Midland, TX 79704,

Vermount (Milton)—¥Feb 27, 6th Annual Northern
Vermont Winter Hamfest. 7Timer 9 AM-3 PM.
Pigcer Rte T, Milton High School. Fegfures: tarums,
flea matket, auction, radio exams (walk-in basis
only). Talk-in: 146,85 and 145,47, Admission: 32,
under 18 free. Comtact: Mitch Stern, WB2JSJ,
tel B02-B79-6589,

Washington (Puyallup)—March 12, Sponsor:
Mike and Key ARC. Time: 9 AM-6 PM. Place:
Pavilion of the Western Washington Fairgrounds.
Features: snack bar, VE exams, free parking. Talk-
in: 146,82, 224.12 rpt. Admission: $3. Tables:
before Mar 1 $185, after $18, setup 4 PM-9 PM Fri,
6 AM-9 AM Sat, commercial space $50. Condact:
Reservations, M&K Swapfest, 13517 117 Ave NE,
Kirkland, WA 98034, VE info, SASE 637 2nd Ave
So. Kent, WA 93032.

Wisconsin (Appletom}—March 12, Sponsor: Fox
Cities ARC. Time: Dealers 6 AM, public § AM.
Place: Appleton Bast HS, 2121 Emmers fn.
Freatures: testing, Tubles: $5 reservations only.
Contact: Don Baker, NB9J, 621 W 7 5t, Kaukauna,
WI 54130, tel 414-766-3886.

Wisconsin (Jeffersom)—Maech 27. Sponsor; Tri-
County ARC. Time; 8 AM-3 PM. Placer Jefierson
County Pairgrounds, Features: exams. Talk-in:
144,89, 145,49, 146,52, Admission: advance $2.50,
door $3. Tables: advance $3, door %4, Confact:
SASE to TCARC, PO Box 321, Milton, WI 53563.
Wisconsin {Madiso)—April 10. Spontor: Madison
Area Repeater Assn. Time: Vendors 7:30 AM,
public 3 AM, Place: Dane County Exposition
Cepnter Forum Building, Features: flea market,
refreshments. Talk-in: 146.16/76. Admission:
advance $2.75, door $3, children under 12 free.
Tubles: advance $7, door 38, Contact: All reserva-
tions by Apr 3, MARA, PO Box 3403, Madison,
W1 53704, tel 608-274-5153.

Note: Sponsors of large gatherings should check
with League HQ for an advisory on possible data
conflicts before contracting for mesting space.
Dates may be recorded at ARRL HC for up to two
yaars in advance. AT

professional broadceasting equipment.

[J Frank Guather, W2ALS, of Staten Island,
New York on receiving the Fred M. Link
Award for his pioneering achievements in the
development of two-way police radio com-
munications.

] Dr John Ryder, K4THX, of Ocala, Florida
on receiving the Ralph Batcher Memorial
Award for his documentation of racio history
and achievements in the ficld of higher
education.

[ George Uminski, K6YGK, of Del Mar,
California on being included in the 2ist
Edition of Who's Who in the West.

I would like to get in touch with. ..

{71 anyone with a tech manual and schematic
for Collins 308-1 linear amplifier. William
Sturn, P3C Box 1472, APO NY 09023,

[} anyone with an instruction manual/

schematic for 2 Hickok Model 546 tube tester.
Paul Osborn, KF3NT, Rte 2, Box 389J,
Fairtield, TX 75840.
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Club Spectrum

Conducted By Lee Haytord, AH2W
Club Services Manager, ARRL

Youth and New Hams Speak Out On Club Activities

By Mary Schetgen, N7IAL
Volunteer Resources Assistant

If vou've ever wondered why young
hamns or those of all ages who've just
earned their tickets don’t Hock to vour ¢lub
in the numbers vou'd like, you’ll find this
interesting. 1f you do get your share of new
and young hams but they never show up
for a second visit, youwll find this
fascinating. Though we don’t claim that the
survey was conducied scientifically,
whatever vour club’s success at recruiting
local hams, there’s a message here for you,

in May 1987, ARRL Volunteer

Resources Office mailed survey question-
naires to 1,000 amateurs from across the
country to get their views on Amateur
Radio club activities. Five-hundred newly
licensed and 500 licensed amateurs wunder
18 vears «of age made up the survey group.
The survey itself took the form of a four-
page questionnaire which asked for essay-
type responses, as well as rank order pre-
ference fistings of various club activities.
The ideas, opinions and constructive
criticisms—written onto the margins and
backs of questionnaire sheets—provided
important additional feedback on the

Under age 18

Newly licensed

Being an active member of my local radio club would be a lot more fur if the ciub had:

1. More youth activities
2. More outings and socializing
3. Club contest activities

1. Better programs
2. More outings and soclalizing
3. More youth emphasis

Three things I like most about being a radio club member are!

1. General information gained
from ¢lub attendance

2. Fellowship/camaraderie

3. Elmering (teaching and
being taught)

1. General information gained
from ¢lub attendance

2. Fellowship/camaraderia

3. Regular club meetings

Three things | like least about being a member of a radio club are:

1. Boring business meetings
2. Not enoagh young members
3. Meetings tco long

1. Boring business meetings
2. Intraclub cligues
3. Younger members felt less

accepted
It you are not a member of a local Amateur Radlo club {most-cited reasons)

1. Too tar away
2. | will be joining
3. Adult members' “squabbling’

1. Not enough time
2. | will be joining
3. Lack of interast

Activities and benefits that local clubs now provide {most-cifed aciivities)

1. Formal ciub meetings

2. On-the-air net

3. Novice classes

4. Volunteer Exam sessions
5. Community setvice

6. Newsletters

7. Repeater

8. Upgrade classes

9, Programs or speakers
10. Field Day

What young and new hams stated was the most personally enjoyable aspect of ciub

participation

1. Repeaters

2, Upgrade classes

. Field Day

. Formal club mestings

. Volunteer Exam sessions
. Newsietter

Contests

. Novice classes

. Summer outing

10. On-the-air net

g R WL Ny

1. Field Day
2. Programs and speakers
3. Formal club mestings
4, informal get-togethers
5, Work with youth
6, Upgrade classes
7. Repeaters
8. Novice classes
9. Newsletter
10. On-the-air net

In response to the essay question, '"What would you tell radio club presidents?” most
respondents asked club presidents fo put emphasls on improving these areas:

1. Help new members get acquainted

2. Celebrate and encourage the Eimering efforts in ona’s own ciub
3. Encourage good operating practices at a local level

4. Encourage youth to join the club

5. Develop youth-oriented activities and opportunities for participation so0 as to sustain

youth interest

T2 nNs5=

respondents’ impressions of the club
experience. Below are summaries of the
most frequently given responses listed in the
order of their importance to the new and
young ham respondents.

Respondents overwhelmingly listed radio
or electronics store referrals when asked a
guestion about finding, joining and
participating in local Amateur Radio clubs!
Many respondents shared brief comments
and suggestions about issues important to
their club experience:

Brad, WBTWTD: ‘‘Ger evervone involved!
This does two things: It maintains the
individual’s interest, and it spreads the
work load.”’

Beth, N3FOF: ““We need more women and
kids! I'm always frying to sell people on
this grear hobby. Let’s develop a sirategy
for getting younger children, teenagers and
women involved.’”

Jerry, N7IDV: ““Let’s make formal
ieetings come fo the poimt and not be
drawn out. After they are completed, have
& more svcial aspect to the remainder of the
meeting.”

Dan, NIFIX: I would tell radio club
presidents that the unity and friendships
brought about by club attendance, as well
s activities and learning experiences, make
for much beiter Amareur Radio all
around.”’

Thanks to ail who took the time to
respond. We hope their observations will
give you—club officers and club
members—new insight into what yvoung
hams and new hams are looking for and
what your ciub might change to make every
member’s club experience more enjoyable.
There’s a message and an opportunity here
for all who care to see it. What you do with
it will in part determine vour club’s growth
and health in the year to come. R0

Strays -8’

AFCEA LUNCHEON

The Washington Chapter of the Armed
Forces Communications and Electronics
Association {AFCEA) will hold a reception/
{uncheon on Thursday, March 10 at 11:15 AM
at the Omni-Shoreham, Washington, DC.
The guest speaker will be Dennis Patrick,
Chairman of the Federal Communications
Commission.

The cost of the luncheon is $20. For addi-
tional information and reservations, please
call Ms Diane Sibley at 202-457-3060.




SHilent Keps

Administersd by Nancy A. Slipski

It is with deep regret that we record the passing of these amateurs:

KI1AM), Martin Coan, Westport, CT

WIGT, James H, Green, Sudbury, MA

KILZM, Morton Charles Warburton, Wayland, MA
WIPLM, Leonard 1. Albert, Waban, MA
WIZPW, Lucien J, Hemault, Grafton, MA
W2ANW, Thomas J. Lydon, Rutherford, NJ
NIAVY, Robert B. Barrett, Sanford, FL
WAZBNP, Dwight A. Rigney, New Hyde Park, NY
WAZCGC, Bernard Levine, Youkers, NY
WIEYR, John J. Jankowski, Bethpage, NY
N2FPN, Brian L, Tizzano, Jeesey City, NJ
AH2G, Joseph J. Frekot, Philadelphia, PA
W2HHK, N. Colman O’Leary, Seattle, WA
W2KGM, Albert G, Collard, Whiting, NJ
W2IKHU, George E, Kositch, Malone, NY
WIMXQG, Ira R. Rothstein, Sunrise, FL
WAZRHZ, Donald Matthews, Jr, Middletown, NJ]
KA2ZRRI, Joseph R. Urys, Schenectady, NY
MICOQL, William E. Smith, Downingtown, PA
WAS3GBT, Clifford 8. Brown, Kane, PA

W3IBB, Robert G, Frecburger, East Lansdowne, PA
W3IRU, Ernest H, Nicholson, Jr, Havertown, PA
WA3IQZQ, Walter C. Motz, Pittsburgh, PA
WAIRSC, Chester €, Purnier, White Oak, PA
KB3IVK, Alexander fasko, Ir, Amold, MD
N4AYM, Edward C, Stroop, Sarasota, FL

K4BW, L. C. Quaintance, Pompano Beach, FI,
WB4DMZ, William E. Holleyhead, Sr, Dallas, TX
WAAEFB, George B. Hoagland, Kissimmee, FL.
KA4EJR, Henry E. Williams, Sr, Savannah, TN
WA4ENB, Norman . Edwards, Fort Qgden, FL
K4FKU, Martin J. Laverty, Sr, Earlysville, VA
WAHPD, William L. Rubin, Arlington, VA
WD4JAX, Charles W. Germanyi, Nashville, TN
N4JCO, Frank M. Beattie, Jackson, TN
*WAKUS, William L. Elkin, Greenwood, SC
N4LQ, Robert C, Ferrar, Leesburg, FL

K4LY1, Joe L. Bryson, Spartanburg, 8C
WAMYL/EP2VH, Vernon H, Hardy, Annandale, VA
WAPCD, Leonard Woida, Decherd, TN

WAPEC, Bdgar S, Wright, Augusta, GA

NN4S, John S. Price, Bluff City, TN

WAWIK, Herman Jones, Gallatin, TN

*WB4YTH, Lloyd B. Howe, Anrora, CO

50 Years Ago

March, 1938

[1 Regenerative circuits in the second detector as
well as the mixer help provide gain and sensitivity
in WI1JPE’s low-cost five-tube superhet, A separate
b.f.0. avoids ““locking up™ which so often occurs
in oscillating detectors.

[] Hallicrafters engineers Miles and McLaughlin
have designed a preselector with ““infinite rejection”
of images, often so troublesome in superhets.

(7] The 1936 trip of explorer Capt. Johnson on the
Yankee for the first time included amateur com-
munijcations, with WBIGQ on board operating
WOCFPT while W1ZB, WINI, WIFTR and W18Z
supplied most of the stateside contacts.

1 W1JXF tore down two defunct marine magnetos
and used the parts, plus carefully-selected ribbon
foil, to make a velocity microphone which compared
favorably with commercial versions,

L) Class B modulator pioneer WELD points out the
difference between a sine wave and normal speech,
a$ concerns computing percentage of modulation.
{J) W2KJL continues his series on basic television
principles, and this month’s cover features a photo
of a received picture on his universal test unit.
[ As chief engineer of Kansas City broadcast
station KCMO, WIYNJ designed some 200- and
300-Me. pack sets using acorn tubes, and describes
their layout and construction to give w.h.f.
enthusiasts some ideas for their own gear.

1 WIQV points out ways in which poor house
wiring cat not only produce considerable noise in
an amateur receiver, but also can generate broad-
cast receiver interference from ham transmissions,

WDSBUE, Samuel [. Goldstick, Lewisville, TX
KSDUT Harvey I, Wetzel, Duncan, OK

*NOSF, Carroll L. Fogleman, Albuquerque, NM
WDSIYR, Robert L. Phifer, West Monroe, LA
WINDP, K. Douglas Holder, Austin, TX
WBINNG, John N, Murrah, Mimbres, NM
WRB50GO, Delono J, Keller, Lubbock, TX
WS50HB, Harry J. Wills, Schertz, TX
KASOME, Arthur J. Dick, El Paso, TX
K5P3A, W. E. Tennison, Lubbock, TX

KBS5SD, Joe Pace, Haughton, LA

WSSKI, William H. Reynolds, Sam Rayburn, TX
WIWCI, Paul W, Mayronne, Jefferson, 1.4,
WB5W, Glenn G. Seiter, Oklahoma City, OK
WeDEY, Roy R, Maxson, San Marcos, CA
KAGFFP, Fred H. Stelling, Yerington, NV
NEGN]T, James N, Pietce, Alhambra, CA
WaIEV, F. Andre Burgess, Sacramenta, CA
WB6IOE, Harold W. Roherts, Redding, CA
WEME, Robest ¥. Herhig, Qgeznside, CA
N6PLG, Ron R, Gates, Oxnard, CA

WEBG6RIB, W. R. Smith, Lakeside, CA
WB6ROD, Roderick Harley, Capitola, CA
WERVY, C. M, Wclls, Beaverton, OR

WEUMC, Fred A, Reed, Monterey Park, CA
*KEWA, John F. Blackburn, Los Angeles, CA
WTAN, Charles B, Williams, Seattle, WA
WTAUS, John B, Belongia, Seattle, WA
WT7EN, Emanue! A, Cardon, Vancouver, WA
KB7KW, Styrk G. Reque, Scottsdale, AZ
WIRNW, Orion Mack, Ogden, UT

KL7RU, James R. Kemp, Juneau, AK

WSBMR, Milton H. Klein, Columbus, OH
K8CIP, Frederick H. Monroe, Millington, MI
WEDCW, Robert &. Filliez, Minerva, QOH
NUSF, Joseph Lucido, 5t Clair Shores, MI
WDBJHE, Edward L. Sorenson, Drayton Plains, Mi
WBKH, George D. Lightfoot, Canton, OH
WAEMEK, John J. Devanney, Cincinnati, QH
WRENMR, John W. Ludden, North Canton, QH
WRPCS, Edwin C. Thaiss, Toledo, OH
WARUKH, William E. Frederick, Wheeling, WV
KBEWF, Tumes M. Fulton, St Clairsville, OH
WHYPG, Russell J. Rodenbo, Kingston, MT

[J The “*Hamdom’ page gives League President
Dr. Eugene C. Woodrulf, WCMP, his due as an
all-around amateur as well as 4 skilled professional
engineer with particular accomplishments in the field
of electrification of railroads.

[ The buiiding housing a new Headquarters station
WIAW, 2 memorial to the late l.eague president
Hiram Percy Maxim, is now complete, and equip-
ment built in the A.R.R.L. workshops will be
installed shostly.

{1 UPOL. is the call sign for 2 Russian expedition
to the North Pole, and operator Ernst Kreakl uses
his amateur background and experience to overcome
many communications difficulties.

["1 Taylor Tubes has brought out the T4 and TZ40
For 100 waits of r.f. and audio power, at $3.50 each,

25 Years Ago

March, 1963

] The cover shows a new League headquarters
building in mid-construction, located on the WI1AW
property which was acquired just 25 vears ago in
Newington, Conmn.

[J An expected flood of comment on the “incentive
licensing”* editorial Iast month is being carefully read
at Hq. and then sent to the appropriate division
director, since it is the Board of Directors which
will set League policy in this matter.

(1 Responsive to that Board’s earlier request for
technical material between the “How to Become™
level and the Handbook, George Grammer has
anthored a *“junior” handbook entitled Under-
standing Amateur Radio, primarily a discussion of
the basic, everyday, practical aspects of amateur

WHLDO, John F. Lukes, Sr, Wisconsin Rapids, WI
WAINIX, Carl M, Keefe, Trempeauean, Wi
KAYRQHB, John J, Holland, Chicagy, LL

WYUHFE, T. Glade Wilcox, Kalamazoo, MI
NFAQR, Charles E. Williams, Prairie Village, KS
WHABYN, Joseph A, Flaherty, Sr, kansas City, MO
NEDRA, Milo Riesgaard, Jr, Griswold, 1A
KABGXI, Galen R. Meier, Saint Paul, MN
KABINN, Ferdinand Witthuhn, Tabor, 1A
VE1BDA, Albert Rose, Bast St John, NB

VEIDC, John Horne, Moncton, NB

VEILQ, Herbert Maore, Dartmouth, NS

VEIOT, Gerald Guptill, Newcastle, NE

VE3CIJI, Gordon Offord, Napanee, ON

VE3EMT, John Tangen, Lambeth, ON

VEIGUYV, Robert Niece, Welland, ON

VEIKAS, Brian A, Freeman, Timmins, ON
VE3OL, Allen Betzner, Brockville, ON

VEIXY, John Williams, London, ON

VETAHN, George Wincott, Chilliwack, BC
VETDAP, Clifford Normar, Victoria, BC
VETEZU, Roger Huysman, Chilliwack, BC

EI5A, The Rev Fr Thomas Brennan, Dublin, Ireland
GWACDH, Ellis E. Evans, Gwent, Grear Britain

*Life Member, ARRL

In order to avoid unfortunate errors in the Silent
Keys column, reports of Silent Keys are confirmed
through acknowledgment only to the family of the
decoased. Thus, those who report a Silent Key
will not necessarily receive an acknowledgment
from HQ. Canadian reports should be sent to the
CRRL HQ address on page %

Note: All Sllent Key reports sent to HQ must
include the name, address and call sign of tha
reporfer as well as the name, address and call of
the Silent Key in order to be listed in the column.
Please allow several manths for the listing to
appear in QST, oE

commupnication. A series of excerpts from it will
run in 87, commencing with this issue.

L1 After extensive studies by the U.8, Coast Guard,
at league request, it has been found feasible to
expand our operating privileges on 160 meters
shared with Loran navigational units. Every state
will have additionai frequency privileges, though
small power reductions will be necessary in some
cases.

[2J The League is opposing a request of FCC by the
International Crystal Co. to create 2 new ‘‘hobby
class” of license with no exam either for code or
theory. ARRL also opposes a petition by Wayne
Gireen, W2NSD, to permit f-Mec.-bandwith amateur
TV in sub-bands of 32-54 and 145.9-147.9 Mc.
U1 KBONM used second-hand steel well casing,
obtained at scrap metal prices, to build an unguyed
60-foot tili-over mast which supports a full-size
tri-band beam and rotator,

] The League’s Executive Committee has initiated
aprogram for more effective spectrum use, calling
for more v_h.f. use in [ocal contacts, adherence to
minimum bandwidth for the emission employed,
and flexibility in equipment so that an adequate
choice of powers and bands may be avaifable for
the desired communications.

(71 No, the Was don't really work all the DX it
only seetns that way. W3IW made an extensive
statistical survey of amateur population and DXCC
membership, and concluded that New England i3
the optimum location for DXing,

1 After trving for more than a vear, moonbounce
enithusiasts KSKDN and WSSDA in Jannary
obtained the first ever amateur 420-Mc. echo from
carth’s satellite,

[J Amateur radio became the prime communi-
cations with Guam after typhoon Karen isolated the
island for several days back in November; this issue

summarizes ham performance during the
emergency.—-WIRW GEL|
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Amateur Satellite Communications

Conducted By
Vern “'Rip” Riporella, WAZ2LQQ
PO Box 177, Warwick, NY 10890

Introducing Phase 3C: ‘‘Superbird’’ Soon!

Soon, the most complex piece of Amateur
Radio hardware ever built will be lifted into
a high, elliptical orbit. This hardware will
provide enormous communications
capabilities for those e¢quipped to take
advantage of it. But what does it take to
get “on board™ the new Phase 3C satellite?
This month we’ll look at a typical “starter”
station for Phase 3C.

As detailed last month, Phase 3C! will
employ four distinct modes of operation: B,
JL, 8 and RUDAK. Each mode refers to
a set of uplink/downlink band pairs and/or
modulation types (see Table 1).2

To operate Mode B, you need o know
five key facts:

1) Where the satellite is

2) When its Mode B transponder is on
3) What frequency to transmit on
4) What frequency to receive on

5) Basic operating practice

Determining the satellite’s location, item
1, is called fracking. Since high-gain
antennas are required, you need to properly
aim them at the satellite. Tracking tells you
where to aim. Tracking techniques and
equipment have been covered in this
column previously, and will be repeated in
an upcoming column.

Jtem 2 is a matter of scheduling. The
operating schedule of Phase 3C will be
announced after launch. You can iearn the
operating schedule by tuning t0 WIAW
bulletins, or by obtaining official AMSAT
net bulletins via on-air nets,® packet-radio
bulletin boards or from telephone bulletin
boards.

Items 3 and 4 are addressed in Table 2.
Although the table information might lead
vou to conclude that the passband is
divided into many )-kHz channels, this is
not the case. For example, Table 2 shows
that if vour uplink is on 435,505 MHz, your
downlink will be about mid-band on the
2-meter downlink, 145,895 MHz. But, you
could just as well have transmitted on
435.507 and heard your downlink on
145.893 MHz. Table 2 merely shows the
correlation of uplink and downlink fre-
quencies across a continuous spectrurn of
available frequencies. Thus, there are no
“channels’ as such.

There is more to operating via an OSCAR
than just turning on the fransmitter,
though! Item 5, operating practice, will be
covered in a future installment. However,
well before you turn on the rig, you need
to know your basic station reguirements to
have a good chance of success on OSCAR.
So, let’s spend a few moments reviewing
basic Mode B station requirements. Then
you can determine how your shack stacks

T4 a5

Table 1

OSCAR Operating Modes

Mode Uplink Band Downlink Band Notes

A 2 m (145 MHz) 10 m {28 MHz) Traditional

B 70 cm {435 MHz) 2 m {145 MHz) Current favorlte

L 24 cm {1269 MHz) 70 cm {436 MHz) First use: AO-10

3 70 cm (4368 MHz) 13 cm (2401 MHz) Now; Phasa 3C use
JL 2m&2dem 70 cm (435 MHz) New,; Phase 3C use
JA 2 m (145 MHz) 70 ¢m (435 MHz) FO-12 analog mode
JD 2 m (145 MHz) 70 cm (435 MHz) FQ-12 digital mode
K 15 m 10 m (29 MHz} RS-10/11 use

T 5 m 2 m (145 MHz) RS-10/11 use

KT 5 m MOm&2m R&-10/11 use

KA Bmi&2m 10 m (29 MHz) RS-10/11 use
Table 2 Table 3

Mocde B Uplink Frequency Versus
Downlink Frequency

{Preliminary Estimates)
{Frequencies in MHz)

Uplink Downlink
146.975 -—Enginesring
Beacon
435425 ~—vum 145975 — Passband
limit, upper
435.435 -~ 145965
435,445 --—— 145955
435,465 ——- 145,945
435,466 ——— 145935
435,475 weme- 145,925
435.485 — 145915
435495 ———— 145905
435.505 -—— 145.895 --Passband
center
435515 -~ 145,885
435,525 ——— 145.875
435,535 ---—— 145865
435545 ——— 145.855
4355855 -——— 145845
435.565 - — 145835
435,575 ~——— 145825 -—Passband
limit, lower
145.8125 — General
Beacon

up and determine where any improvements
need to be made.

I.et’s start at the interface to the satellite:
the antennas. You’ll need an uplink
antenna for 70 cm (435 MHz) and a down-
link antenna for 2 meters (145 MHz), How
much gain should the antennas have? For
the uplink, you wast to aim for an effective
isotropic radiated power (EIRP) of 27 to
30 dBW (0.5 to 1.0 kW EIRP). EIRP is
calculated simply by adding the gain of

Converting Watts to dBW
dBW = 10 log (P}, where P is

expressed in watts

P Equivalent in dBW
(Power in waitts) (Decibeis refative to 1 W)

1 1]
2 3
5 7
10 i0
20 i3
50 17
100 20
200 23
500 27
1000 30

Example: Assume you're feading 50 Wio a
12+IBi-gain antenna. What is the EIRP?
Solution: From Table 3, 50 W equates to
17 dBW. Add this to the gain of the
antenna in dBi to?get: 17 dBW + 12 dBi =
29 dBW EIRP = 794 W EIRP. Similarly,
100 W to a 13-dBi-gain antenna, fed
through a 3-B-loss transmission line vields:
20 dBW ~ 3 dB + 13 dBi = 30 dBW =~
1000 W EIRP.

your antenna in dBi to the power you feed
to the antenna in dABW (dB relative to 1L W).
Table 3 shows a conversion of watts to
dBW. Depending on how much power you
have in the shack to feed to the antenna,
you can now narrow the range of antennas
from which to select. As a rule of thumb,
select a 70-cm antenna with at least 10 dBi
gain. About 17 dBj gain is the upper limit
of gain for practical Yagi or LP antennas
used for OSCAR satellites.

Becanse the satellite receives and trans-
mits using Right Hand Circular Polariza-
tion (RHCP), you’ll get best results when
your antenna is similarly polarized. A



crossed-Yagi array with between 18 and
20 elements in each plane is the most
common solution to the uplink antenna
question. A linearly polarized Yagi can
also be used, but the compromise will be
evident in reduced performance in terms of
increased fading, which tends to reduce
readability,

For the Mode B 2-meter downlink, your
antenna should have between 11 and 15 dBi
gain with RHCP. Sure, you can gef along
with linearly polarized antennas, but fading
could become bothersome. Most successful
satellite operators use 2-meter crossed Yagis
with between 7 and 11 elements in each
plane for a total of between 14 and 22
efements. The longer-boom 2-meter
antennas are generally very good per-
formers, but elevating an antenna with a
boom lengih of up to 20 feet can be
difficult in some installations.

After many years of experimenting, I’'m
convinced it’s a mistake to fry to stack cir-
cularly polarized, crossed-Yagi antennas.
Stacking helices is hard enough. Stacking
linearly polarized antennas is a well-
developed technology. Stacking crossed
Yagis is 50 complex and sensitive to changes
in frequency, polarization, spacing and
power division that I sirongly recommend
you don't try it.* The best way to obtain
more circularly polarized gain is to increase
the antenna’s boom length.

Before we move into the shack, there are
a few more things we need to mention in
conjunction with the antennas. An az-el

Canadian NewsFronts

(continued from page 67)

SECTION MANAGER ELECTION:
SECOND NOTICE

To all amateurs in the Maunitoba Section: You
are hereby solicited for nominations pursuant
to an election for Section Manager. Because
of space limitations, the full election notice
is not reproduced here. Please check this
column in the 1988 February QST, p 69, or
contact CRRL Headquarters for complete
details on how to prepare and submit a
nominating petition,

NOTES FROM ALL OVER

L1 Need a program for a club meeting or
licensing class? CRRL now has over 40 titles
in its videotape library. There is no charge for
borrowing a tape, just the cost of return
shipping. Contact CRRL Headquarters for
details.

{3 CRRL officials were scheduled to meet
with DOC on Feb 20 to work with DOQC on
Restructuring the Amateur Service. At press
time, the airwaves were filled with speculation
that DOC favoured a four-tier licensing
system with a no-code VHF-UHF entry-level
licence and relaxed code and technical require-
ments throughout, Last year, CRRL and
CARF proposed a three-tier system with a no-

(azimuth-elevation) rotator system is highly
desirable, but not absolutely essential. If,
for example, you’re using fairly fow-gain
antennas with their correspondingly
broader beamwidths, you can often get
along without an elevation rotator as long
as the antenna is set at a fixed elevation of
some predetermined value, say 30 degrees
above the horizon. That way, if your
antenna has a half-power beamwidth of
60 degrees, which corresponds to a gain of
about 10.5 dBi,” the signal at the horizon
will be only 3 dB down from the main lobe.
Similarly, the signal from the satellite at a
60-degree elevation will be down only 3 dB
from the main lobe. Of course, you will
need an azimuth rotator nevertheless,

Using a mast-mounted 2-meter pre-
amplifier is very helpful for 2-meter
Mode B downlink reception. If you use
low-loss transmission line, vou can
probably put the preamp in the shack, out
of the weather. In any case, you should use
a preamp.®

In the shack, a Mode B station needn’t
be terribly elaborate. Essentially vou need
a good, stable 88B/CW-capable 2-meter
receiver, and a clean 435-MHz SSB/CW
transmitter and amplifier. I still use the
setup | had 10 years ago for AMSAT
OSCAR 7 Mode B: An HF transceiver
(TS-820), a 10-meter-to-70-cmi transverier
{(Microwave Maodules MMT432-2858) and a
2-meter all-mode transceiver (TS-7008)
form the central elerments. The transverter
feeds a solid-state 70-cmn amplifier. If

code VHF-UHF Basic licence; a 7-WPM code
endorsement which would add CW privileges
on HF bands and phone privileges on
10 metres; and a full-privilege Advanced
licence with 12-WPM code and more difficult
technical requirements.

I_] By the time you read this, the Transpolar
Skitrek should have begun. Ag reported in
February QS8T, you can follow the progress
of the expedition on UoSAT OSCAR 11,
Listen for the satellite’s digitalker on
145.825-MHz FM as it passes over your area.
(7] During 1987, the CRRL Outgoing QSL
Bureau forwarded just over 100,000 cards to
over 200 DX countries around the world.
Bureau Manager Don Welling, VEIWT, says
that’s up 40,000 cards from 1986, and the new
sunspot cycle has just begun. Use of the Qut-
going Burean is free, but only to CRRL
members. HRET
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SOUTH CAROLINA SM RECEIVES
AWARD

[J Jimmy G. Walker, WD4HLZ, South
Carolina Section Manager, is the winner
of the 1987 Roanoke Division Service Award.

vou’ve accumulated the usval assortment
of radios typical of many modern shacks,
perhaps you already have most of the gear
you need. Otherwise, vou may want to
investigate several approaches to con-
figuring a successful Mode B station.

Next month, I'll discuss Phase 3C
operating schedules, In the meantime, you
might want to tune in on the Phase 3C
launch. It will be transmitted on a world-
wide AMSAT Launch Information Net-
work Service (ALINS).#

Notes

Phase 3C will obfain its traditional OSCAR
number only after having been successfully
placed in operation.

“RUDAK Is a GGerman acronym for digital repeater.
It uses a Made L frequency pair of 24 ¢m up,
70 cm down.

SActév_’g AMSAT nets are listed on p 84, Oct 1987

4The discussion of why stacking is unsatisfactory
is beyvand the scope of this column. Suffice it
fo say, | doubt you'll be happy with the rasults.

5M. Davidoff, Safeflite Experimenter’s Handbook
(Newington: ARRL, 1984) page 6-3, eq 6.4.

SAlthough a mast-mounted preamp is dasirable
for the 2-meter Moda B downlink, it is essential
for the 70-cm downlinks of Mades JL, JA
and JDO.

TInformation on when ALINS will be on the air will
be transmitted on all AMSAT nets and carried
on W1AW bulletins as jaunch day approaches.
See note 3.

*You can obtain free information on how to get
started on Phase 3C—and information about
AMSAT in general {including available tracking
software)—by sending an SASE to AMSAT,
PO Box 27, Washington DC 20044,  igg%!

Jimmy has held many ARRL Field Ap-
pointments, including Section Communica-
tions Manager (SCM), Section Emergency
Coordinator (SEC)
and Emergency Co-
ordinator (EC). He
was [irst elected
Section Manager in
1983, and was re-
elected in 1985 and
1987, Jimmy is the
founder, president
and chairman of the
hoard of the Greater
Pee Dee Radio Soci-
ety, Inc, which spon-
sors the NN4N re-
peater, a national
traffic net and a VE team. First licensed in
1977, Jimmy holds an Advanced class license.
He is married, has two children and lives in
Marion, South Carolina, where he is a
computer engineer with the Polymer Products
Division of Du Pont De Nemours & Co.

i would like io get in touch with. ..

[l any hams who are members of the
American Academy of Religion and/or the
Society of Biblical Literature. George Cave,
W4KDX, University of Tampa, Tampa, FL
33606.

L) any hams who play the organ who are
interested in forming & net, preferably 80
or 40 phone, Albert Kaufman, W1IvQ,
84 Glendale Ave, Bridgeport, CT 06606,
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New Frontier

{continued from page 66)

{ARU conference Nov 81
L.eaf attenuation Dec 83
Microstrip calculations Dec 81, Apr 82

Microwave activity Cict 80

Microwave components Jan 81

Microwave contasts May 81. Aug 82,
Nov 85

Microwave DX (1000 km)

Award Nov 83
Mictowave soieties Oct 86, Dec 86,

‘ Jan 87, May 87

Microwave spectrum

allocation Jul 81
Military equipment

nomenclature Qct 83

Modulating Gunn escillators Dec 86

Scaling antennas May 83

Silver plating Jan 85

UoSAT Oct 81, Nov 81,
Oct 82, Nov 82

Waveguide Feb 85, Oct 83

Moved and Seconded. ..

{continued from page 53)

96) On motion of Mr. Stevens, seconded by Mr,
Nathanson, it was VOTED that the Executive Vice
President is hereby authorized to reimburse the
following Committees, Task CGroups and Task
Forces created by the Board, for expenses incurred
by them during the year 1988 in the proper execution
of their duties, and in accordance with Board policy,
as follows:

RFI Task Group $2,500
Committee on Biological Effects of

Raifio Frequency Energy 4,000
Committee on Amateur Radio [igital

Commatnication 10,000
{egal Strategy Committee 15.000
Election Committee 6,000
Education Task Foree 5,000

47y On motion of Mr. Milius, seconded by Mr.
Drake, it was YOTED that to continue the Board’s
policy ot reimbursing Q81 Bureau Managers of the
League for certain travel in furthering ARRL

Strays -8

“WE THE PEOPLE”’ QRP-STYLE

With 2 Heath HW-8 running but 4 watts into
a GM vertical, Leo Servary, W4FRL, has
earned the *“We the People’” WAS. Leo, of
Davie, Florida, has other QRP accomplish-
ments to his credit as well, including WAC
aud a previous WAS,

A ROSE IS NOT A ROSE...

Having seen the mistakes made with Spanish
names on QSL cards, Francisco Casariego
Rozas, EAGSE, of Ibiza, Spain, sent along
some information to help clarify the situation.

76 05T=

Operational

1.3-GHz Oct 81, Jun 82, Sep 82, Oct 82,
Sep 84, Jan 85, Mar 85, Sep 85,
Det 86, Jun 87

2.3 GHz Jun 82, Dec 82, Sep 83, Aug 84,
Jan 85, Mar 85, Apr 85, Jun 85,
Sep 85, Oct 85, Dec 85, Jun 86,
Jan 87, Feb 87

3.4 GHz Aug 83, May 86*, Sep 86, Doc 86,
Feb 87, Mar 87, Jul 87

57 GHz Jun 82, Jul 88, Jun 87

10 GHz Nov 80*, Oct 81, Feb 82, Apr 82,
Jul 82, Oct 82, Nov 82*, May 83,
Oct 83*, Nov 83, Feb 84", Nov 84,
Jul 85, Oct 85, Nov 85, Feb 86,
Sep 86, Mar 87, Jun 87, Nov 87

24 GHz Aug 82,6 Dec 84*, Oct 85, Feb 86,

ay 8
47 GHz Sep 85*, Oct 85", Jun 87, Jul 87
*denotes DX record

10-GHz BEACONS

According to the San Bernardino Micro-
wave Society newsietter, there are now two
10-GHz beacons operational in the San Diego
area, The NOIZW beacon has been on the air
for over a year from an 80O ft above sea

organizational objectives, the Executive Vice
President is hereby autharized to pay during the vear
1988 a total amount not to exceed 34,000 under
terms prescribed by the general pattern established
by the Board.

98) On motion of Mr, Mendelsohin, seconded by
Mr, Frenaye, it was VOTED that, to continue the
Roard’s policy of reimbursing National Traffic
Svstem officials above the section level for certain
approved expenses in furthering ARRIL organiza-
tional objectives, the Executive Vice President is
hereby authorized to pay during the year 1988 a
total amount not to exceed $10,000 under terms
prescribed by the Field Services Manager following
the genseral pattern established by the Board.

9% On motion of Mr. Mendelsohn, seconded by

Mr. Frenaye, the following resclution was
unanimously ADOPTED:
WHEREAS, Maty Weinberg, Robert Schetgen,
Mike Riley and Perry Williams have toiled with
diligence and in excess of the required devotion,
BE IT RESOLVED, that Maty Weinberg, Robert
Schetgen, Mike Riley and Perry Williams be com-
tnended for the excellent word processing of motions
and cooperation with the Board during tive Annual
Meeting of January, 1988. (Applause)

Spanish people have one or more Christian
names and tweo family names; the first is from
the father and the second from the mother.
You may write just the first and middle names
listed in the Callbook, or all three names, but
never abbreviate or omit the middle name!

BACK IN THE SADDLE

The unidentified “‘cozy’ operator on the
cover of the 1988 ARRL Handbook is, we've
been informed, Rulon VanDyke, KATBCD.
Rulon, of Orem, Utah, operated Field Day
QRP from The Saddle, located on ‘Thousand
Lake Mountain at 10,500 teet.

QST congratulates. . .

1 Toby Bogard, KB6GFP, of St Louis,
Missouri on receiving Honorable Mention,

level (ASL) location in La Mesa, California
(grid square DMI2LS), 1t runs 100 mW at
10.249 GHz to a 10-dBi-gain omnidirectional
antenna. Modulation is wideband FM with
an MCW identifier. The latest beacon is
operated by N6XQ from Point lLoma,
California (DM12JR) and is at 320 ft ASL,
overlooking the Pacific. Power output is
100 W at 10,228 GHz, and the antepna is
a 13-dB-gain, vertically polarized horn,
oriented at 325 ° true, Modulation is wideband
FM with an MCW identifier. An X-band
receiver is also present at the site, and Q30s
can be arranged by contacting Jack Henry,
N6XQ, at 619-224-7532.

CONFERENCE UPDATE

The Central States VHF Conference will be
hekd this year from July 21 through 24 at the
Villager Motel in Lincoln, Nebraska, Contact
Roger Cox, WBODGF, at 3451 Dudley St,
Lincoln, NE 68503 for information (tax Bill
Olson, W3HQT). HEED

100y At 7:00 PM, Mr. Holladay assumed the
Chair for Mr. Price,

101Y It was moved by Mr. Mark, seconded by M.
Olson, that the Second 1988 ARRL Roard Meeting
be in the vicinity of Hartford, Connecticut on July
22-23 rather than July 21-22. After discussion, the
motion was LOST.

102) Mr. Price returned to the Chair at 7:15 PM,

103) There followed an opportunity for alt
present to make final comments. Mr. Price observed
that Mr. Stevens would be leaving office at the end
of this meeting, tollowing a decade of distinguished
service to Amateur Radio and ARRIL as both
Director and Vice President. The President
vommenited that he had had the privilege of working
with Mr. Stevens as both a fellow Director and
fellow Officer, and so koew firsthand of his
numerous contributions to the work of the League
(applause). There being no fucther business, the
Board adjourned sine die at 7:45 PM. (Total time
in session as & Board: 15 hours, 9 minutes; 25 a
Committee of the Whole, 1 hour, 21 minutes; direct
anthorizations: $209,848.96.)
Respectfully submitted:
Perry Williams, WILIED
Secretary

National High School Tennis All-America
from the National High School Athletic
Coaches Association.

1 would Jike to get in touch with...

{7 anyone with a manual/schematic for a
Tokyo Hy-Power HF Antenna Coupler,
Model HG-400L. Jim Knoppow, NETB,
15355 SE 307 St, Kent, WA 98042,

(] anyone using Kantronics Hamtest Soft-
ware that has made a Star 5G-10 printer
(Xetoc interface) print a hard copy of code
or RTTY. Ken Williams, W@JKM, 5713
Hawkes Dr, Edina, MN 55436,

] anyone with a manual and/or schematic
for a TS-888/1 teletype test set, Marvin Moss,
W4UXJ, Box 28601, Atlanta, GA 30358,



Public Service

Conducted By Luck Hurder, KY1T

Deputy Manager, Field Services Department, ARRL

Forest Fire!

By Joan Clark, WA6ZFH

On a hot summer afternoon in late August
when lightning began to bolt across the sky,
who could have known it would spark the
biggest fire in the history of California’s
million-acre Stanislaus National Forest?

Before it was over, there was a total of
139,000 acres burned in what would be
known as the Stanislaus Complex Fire.
Nearly 5000 firefighters battled this inferno
at its peak. [t destroyed 18 homes and 24
outbuildings, and claimed one life—a US
Forest Service crew leader, David Erickson,
34, from Siskivou County, who died
September 11, when a tree he had cut
knocked down another tree, which then fell
on him.

My first clue to the fact that a serious
problem was at hand was a call on our local
repeater, 147,943, the evening of August 31
from my OM Jim, WAGNSK. Jim is a
California Highway Patrol Officer here in
Tuolumne County and monitors our local
repeater from his patrol vehicle during his
normal patrol shift, Jim advised that the fire
was just over the ridge from Tuolumne City
and that the city was being evacuated and
roadblocks were being set up. Jim request-
ed some sandwiches and lots of coffee, as
he wouldn’t be horne that night. Ray,
KB6CEG, volunteered and delivered the
coffee to the law enforcement officers at the
roadblocks.

While firefighters assessed the situation,
operation centers were set up at Groveland,
Buck Meadows and Westside Park near
Tuolumne City. A base camp was made in
a clearing on the edge of Camp Mather near
a site where an annual bluegrass festival,
drawing thousands each year, was to be held
on Labor Day, a week later. The bluegrass
festival never materialized because of the
fire.

The situation became a declared
emergency on September 3, when the
Governor of California declared the county

a disaster area. In addition to Tuolimne
County the Governor also declared a “‘state
of emergency™ in 21 other counties through-
out the state that had been ravaged by forest
fires. . .

As is the case in many emergency situa-
tions, Amateur Radio operators were soon
on the scene where they were most needed,
providing assistance via their strongest arca
of expertise—communications.. One of the
first to respond to the call for help was Burt
Wilcox, W6FGC, of Twain Harte. He was
contacted at noon on September 3 by Harry
Grace, KIGAD, a retired US Forest Service
employee who was called back to active
duty. Immediately, W6FGC began col-
lecting his Amateur Radio gear, loaded up
his car and rushed off to the USFS Head-
quarters at Sonora, At that time, he says,
he had no idea as to the magnitude of the
fire. Shortly thereafter, he had already
begun to coordinate various field locations
throughout Tuolumne County, which had
to be staffed around the clock for the
duration of the emergency.

At first it was difficult to get volunteers
as many hams were on vacation at that time
of the year. Eventually, a total of 64
operators were recruited locally and from
neighboring counties. Some of these hams
were newly licensed, and as such had very
little, if any, experience with the handling
of emergency message traffic. In spite of
this, it was generally agreed that they per-
formed exceptionally well,

The use of packet radio by WEFGC’s
group, and others as well, proved to be of
exceptional value during the emergency.
With 640k RAM and a 21-megabyte hard
disk, Burt’s system served as an unusually
vatuable tool, especially for sending long
lists of data, including much-needed fire-
fighting supplies, equipment and even the
names of firefighters moving from one fire
camp to another. This latter category of

' %4&“(!’;{,;({

FoL210%

El Wirt, KBZYY at the Sonora {California) US Forest Seivice

packet-radio station during the Stanislaus Complex Fire disaster.

data provided untold amounts of relief to
families and loved ones of fire-fighting
personnel.

An American Red Cross shelter was set
up at Tenaya School, east of Groveland,
where originally 115 evacuees from
Groveland had been sent, That whole area
had to be evacuated and those evacuees had
to be shifted to the Motherlode Fairgrounds
at Sonora. A local amateur, WELQC,
provided his HF station for hedlth and
welfare traffic from the evacuation center.
Since most of the evacuees were sent to the
fairgrounds, all the schools in Tuolumne
County were closed, so that the schools
could be used for additional shelters for the
temporarily homeless. By the end of the first
week, a total of 7500 persons had been told
to evacuate their homes. Within a matter of
two days, the Tuolumne County Fair-
grounds had been transformed into a small
self-sufficient city providing food, clothing,
shelter, entertainment for its occupants and,
of course, communications.

Within a short week’s time, the fire had
begun creating its own weather conditions:
large masses of clouds formed at higher
elevations, then became ice-laden, providing
the motsture necessary to feed thunder-
storms. In turn, the storms produced
electrical activity and turbulence, The
resultant lightning provided more sparks
while the wind on the ground fanned them
into flames, thus producing *firestorming®,
a term that was used often when referring
to the Stanislaus Complex Fire.

When the final tally was made, the time
amateurs had donated added up to 2530
actual work hours, which didn’t include
any travel time. All in all, a very good job
was accomplished by aff amateurs who
participated, and as W6FGC had stated,
“It was one heck of a learning experience
for all of us, and I just can’t believe the
fantastic job they all did!”*




As avery traffic handler realizes, traffic handling has many facets, numerous steps along an often-circuitous path
that a message must take to get from point of origination to ultimate delivery. Here, Section Manager Wells and
Net Manager Gellert give us some hefpful hints on delivery procedures for formal message traffic. Readers are
reminded that ARRL HQ is actively seeking many more such articles to assist both new and old-time public service
communicators and traffic handlers in the proper performance of their functions.—KY71T

TRAFFIC TOPICS DE KR7L

There are several net procedures that should be
familiar to every traffic handler. We all know—aor
should know!—these methods of net operation;
however, they are so commonly viclated or
disregarded that a reiteration is in order.

One of the most commen is the failure to
recoghize that it Is the station who is receiving a
piece of traffic who sets the frequency when two
stations move off the net. How often have you
heard:

W7BW WILL TAKE THAT TRAFFIC. .. WHERE TO, KR7L?

KR7L HERE. .. YOU'RE RECEIVE.. . YOU PICK THE FRE-
QUENCY.

| DON'T KNOW WHERE TO GO. WHERE DO YOU WANT
TO GO?

HOW ABOUT UP 57

NO. LET'S TRY DOWN 15, BUT YOU CALL BINCE
YOU'VE GOT THE TRAFFIC.

This sort of exchange happens all the time on
phone nets. In additlon to being incorrect
procedure, it wastes a lot of time. Here we have
the classic failure of the receive station to set a
frequency for handling the traffic. Many times the
result is:

NET GONTROL, THIS 1S W7BW. . .| GAN'T FIND KR7L.

KR7L. BAGK. . .| WAS CALLING IN THE CLEAR DOWN 15.

DOWN 15 WAS ALL QRM. . .LET'S GO UP 5.

UP 5. ..YOU CALL THIS TIME. . .KR7L.

There Is seidom this type of confusion on a CW
net. So why do we insist on doing things the
wrong way on a phone net?

Another example of poor procedure is the use of
voice Q-signals. On CW, Q-signhals are appropriate
and speed up a net. On phone, they are totally
unnecassary; simply say what you mean! Try *'‘No
Traffic” instead of "“GRU” the next time you pick
up the microphone. What's sad is to hear people
usa Q-signals improperly, like: “Let’'s QRL to
another frequency.” How about the guy who
checked in and said, “['m QRV and QRT,” when
he meant i have no trafffic and I'm going off the
air.” | doubt if half of the psople who use Q-
signals on phone have ever bothered to look up
the mearing of what they are saying.

Right up there with the improper use of Q-
signais is the misuse of phonetics. Why do a
significant number of operators insist on sending
their calls using “‘cute” phonetics? *'Kissing Seven
Flapping Rubher Lips” should be reserved for the
“Port Orchard's Odd People” net. it's seldom
understocd on a Section net, where “Kilo Seven
Foxirot Romeo Lima’ would cut through the crud
on the first try. Add some GRM to a “cute’ call
and you may as well forget about trying to check
into most nets.

While you're af it, skip the phonetics on an FM
net. The copy is normally 100% and this additiona!
verbiage just slows the process of passing a
message. i you have to spell it out, simply use
the lstters: ““Geott. . .1 spell GE O F F,” not
“George Echo Oscar Foxtrot Foxirot.” The over-
active use of phonetics wastes the primary
advantage of FM—reliable, hasgle-free copy.

Use the correct procedures. . .it's easier on
everyone.

DELIVERIES—PETE GELLERT, W2WSS

Even if we are only moderately active in traffic handling, or live
in small communities, sooner or later we will be called upon to
make a delivery of a piecs of third-party traffic. Many hams enjoy
making deliveries, for they have iearned that, save the occasional
inevitable crank, most folks are gracious about receiving a
message, and are often effusively grateful. Other hams, particularly
if they have not made deliveries to “The Public” {as opposed to
other hams), cringe at the thought of calling up a total stranger,
who may have neither an accurate understanding of what ham ra-
dio 1s nor a correct comprehension of your explanation.

i use roughly the following formula. which does not differ
significantly from suggestions of many other active traffic handlers,
although perhaps mine is somewhat abbreviated: ‘1 am an
Amateur Radlo operator and | have a greeting message for (XX)
from (place of origin); may | read it to you?"”

Here is the text (read slowly and always translate ARL numbered
radiograms into the actual text). Simply pause at BT *. . .and the
signature is. . .” Note that I usually leave out the entire preamble,
but if there is an HXE. | will of course ask the recipient it he would
like to send an answer. Many hams do that as a matter of course,
even without handling instructions; it Is a good way to generate
traffic and is an extra courtesy to the recipient. Occasionally, if the
message passed rapidly to me from its time of origination, or if the
date of filing seems particularly relevant, | will mention when the
message was filed.

The above sesms suitable for the great bulk of messages, which,
in tact, are greeting lype massages. |f the text is clearly not the
typical one, you may wish to briefly mention the subject when you
make your first introductory remarks: ““| have a message with air-
port arrival times,” or | have spme reunion information.””

The important thing is not to alarm the recipient by creating the
fear that you may be the bearer of bad news—which the bare *'|
have a message for you™ may do.

At times, the recipient will be curious as to who you are and why
you are doing this. Explain briefly that radio and handling mes-
sages Is your hobby and that you are performing this service on a
puraly voluntary basis. Suppress the surge of irritation that will rise
within you when, inevitably, the recipient then says '“Qh | see, it's
CB.”” You're much bstter off saying, "“Well, sort of, but we
amateurs have to pass tests and get a government license.” Of
course, much of the above may be unnecassary if you are deliver-
ing a message to another ham,

You have an obligation to try to deliver messages as soon as
reasonabiy possible {no, you don’t delay taking the XYL to the
hospital for your first baby 50 you can deliver Aunt Victoria's latest
on the health of her dog!}. In any event, if at all possible, deliver
the message within 24 hours of receipt. Don’t give up if your first
phone call elicits no answer; try at least two or three times before
giving up. And if, as has occurred on occasion, the address num-
ber is wrong, or missing, at least try the directory.

The generally accepted rule is that you need not go beyond
delivery by a local phone call. [n some casss, however, you may
want to put the message on a post card or make a hearby toll call.
Confrary to official doctrine, | do not belisve all “routine” mes-
sages are created equal, and | will certainly consider the text in
determining how strenuously to try to deliver the message; a toll
call may be justified for a message relating to arrival times, sick-
ness or a particularly joyous event, while the standard “weather is
here, wish you were beautiful’* scarcely justifies heroic efforts. And
do remember: (nability to make delivery demands a service
message back to the originating station. Contrary to some traffic
axperts, however, | do not believe service messages are required if
you have mailed a message rather than phoned it, or if you've
received it with a wrong address or number but found the correct
one. Nonetheless, you may wish to service the originator with the
correction.

O5T=




Field Organization Reports
December 1987

Transcontinental Corps

Tce

Successful W Sue-  Function  Totg)
Area Functions  cessful Trafflc  Tratlic
Cycle Twe
TCC Eastern 132 90.0D0 1399 2812
TOC Central 118 95.16 1224 5384
TCC Pacific
Summary 250 92,58 2623 8196
Cycle Three
TCC Eastern 60 95.77 144 288
Cycle Four
TCC Eastern 194 92,38 1453 20624
TCC Central 95 85.80 793 1738
TCC Pacific 116 77.33 1198 2362
Summary 405 85,10 3444 7024

TGC Certificates issued this month: N2IG W5GHP KGGM
WEHSJ AJSK KEMXQ WZ5N WSQVK NDST NSTC K&TL
WETNT KBEW WEEOT WBINH KeLL WEVZT KN7B KA7CET
NR7E WY7EP WYGHT NN7H W7LG W7VSE WaCHE
;a(vsaﬁggw ADBA KBDJ KADEPY KEEZ KCED KJOG NXoJ AlRC

National Traffic System

o A

Nat Soss Tie Avg Rale FRep to Arga
Cycle Two
Aroa Nats
EAN 31 2054 6685 1316 974
CAN 31 1573 5074 882 1000
FAN* 62 1183 10.08 Jez w94
Reglon Nets
1RN B2 760 12.26 573 950 1000
2RN 62 709 11.43 948 1000
38N 31 980 1225 6564 554 96.8
ARN 62 1192 19.22 580  va4 1000
BNE 62 1285 2088 & 860 1000
BNB 883
RN7? a1 950 1557 638 953 1000
8RN 62 793 1279 411 1000 190.0
9AN 62 E44 877 441 a0 1000
TEN 62 1201 19.97 513 850 1000
TWN 62 584 g4z 566. 925 100.0
ECN 90.3
TCC
TCC Eastorn 132 2812
TCC Central 118 5384
Cycle Three
Area Net
EAN 31 T67 2474 988 91.2
Region Net
18N 31 201 6.48 407 X-] 96.7
28N 31 288 8.66 B79 968 100.0
38N 25 20 .80 111 893 935
48N 37 271 vae 359 7RO 1000
AN T190.0
ECN 1¢0.0
TCC
TCC Eastern &0 288
Cycle Four
Area Nets
EAN 31 2527 9152 1790 987
CAN 1l 1818 5B.68 1550 100.0
FAN kA 1817 80 1.200 97.8
Reglon Nets
18N 96,7
2RN 49 403 B.22 831 785 1000
38N 0 358 596 488 972 96.7
48BN 62 1175 895 @00 542 1000
RNS 62 1304 21.04 860 1000 100.0
RN& 62 81 13,18 759 99.0 100.0
RN7T a2 707 11.40 780 908 58.3
8AN 59 4 1210 S545 910 1000
9AN 62 882 11.00 B15 927 100.0

N 62 BaE 14.44 JF26 782 1000
TWN &8 516 868 S04 91.4 98.3
ECN 68 380 GYE B9 V1.3 100.0
ARN 3t f74 &81 871
TCC
TCC Eastern 194 2924
TCOC Central 95 1738
TCC Pacific 116 2362

*PAN oparates both ¢ycias one and two.
TCC functions not counted as net sessions.

ARRL Section Traffic Managers re onin%: AR, CT, OE, EMA,
ENY, EPA, GA, 1A, IL, IN, KS, MDC, ME, MI, MN, MO, NC,
NH, NTX, OH, OK, ONT, OR, CRG, Ri, 58, 5C. SCV, SD,
\?vPr?(' % SFL, STX, TN, UT, VA, VT, WA, WMA, WNY, WPA,

Public Service Honor Roll

This fisting s available to arvatewrs whase public-service
performance during the month indicated qualities for 80 or
mare fotal painis in'the following nine qate?urles (as reported
to thair SM?. Plaase note maximum points for each ca!egorx:
{1) Checking into CW nets, 1 point each, max 30: %Chec -
ing into phone/RTTY nats, 1 paint each, max 3¢, (3) NCS CW
nets, 3 poinls aach, max 12; (4) NCS phonefA nets, 3
points each, max 12; (5) Performing assignad NTS liaison,
3 points each, max 12; (6) Deliverin%_la formal message 1o a
third party, 1 paint each, no max; (7) Handling an amargency
messaga, 5 points each. no max; (8) Serving as Emergency
Coordinator or net manager for the entire menth, 5 points max;
!?ﬂ Participating in & public-sesvica event, 5 points, no max,

is listing s available to Novices and Technicians who
achiave 2 total of 40 or more points. Stations that qualify for
the Fublic Sorvice Honar Roll 12 consercutive months, or
18 months out of a 24-month pertiod, upen sending netifica-
tion of qualifying months to ARRL Public Service Branch, will
be awarded ‘a special PSHR carlificate from HO.

a74 WeINH KASZWY 73
KCoCy WhDeGUF WaDM ﬁ%?:'f\'.v
196 114 9z A
KABARP N4EXQ KDERM KATEEE
182 112 WB4ZTR 7
W2GNL Q VE4IX AJSF
179 WAZEPI gt KCavE
wesspx  WA4PFK  WBVOM WE4TZR
169 KF5BL 90 !
VE30RN 111 NPDPF WAIMNR
N2XJ AA4TE E3Wy
168 ND2S KD7ME WReOBX
WD4IO 110 KASRNY KB4BZA
164 NCoT WEUCE WSBY
NAGH| ARGHT 89 Y
160 P WAZRUE ,’;‘){ﬁ{,—w
KDBCL weaJlJ 88 KA4FZI
159 1AF WASLZI KBSCKG
wB20wQo WA1FCD 57 KATLIH
157 108 KA7AID
WAZVJL WOEHS WasWJZ WB4PNY
158 Eﬁgé ?z % cov WHERZ()
KADLY 68
N2EIA WDAKBW ez A
147 WAILTO kv Ragzn
KAVl
WarRG Wipex NOaA WEBWIN
85 VEFANG
WAZSPL KN1K NZHIF
143 105 K3JL B4OPR
WFB0 WB4KSG N3EGF VEACYR
138 NIEMD Kagail N1DHT
WAAQXT 106 4 2ER
137 KAZM WA4RLY WAIUNX
W2MTA WBZVUK KJiaL 5
126 104 KAZKMIT  WaMzi
KWL WsCTZ N7ELF WallS
133 WARHTN a3 KL
KEB4WT WaFA WHsJ WeouD
103 K48GZ KQ3t
127 NABKPY o KELIPN
RANLIC KA4TLG NiEDD v
WL IW WaYVQ KC3Y KATMUL
KAZUBD N7GGJ g5
126 NTCVE 26 wivoL
WAGYND 102 WEVMP VEJGS0
Nl WE2FTX
WB2RBA B1 WRBOPF:
KaABR e WASYLO oy
NM1K K9BXF KB4ALB W5SHN
mm - N?EEIW ﬁ%FTR
WELHRAR %%5&(” VETE W ARO
NEMCY KAGFFO a0 KEPCK
124 9BZZ KBSUL KATMDM
KANFC WIGHT K9ZBM a2
WAZFRR 100 W2Z5N KAMLC
wavyey wBawl A0 WASVLC
VETBNI KATTAG VETEJU ?{V&Br?m
120 28 -
KA4TWI Ka2vi VEIGT 1
VE4JA K4MTX WB2QMP
119 N4KRA keUvk IS
WHS0 HICPX SAS NEOXP
KAIEX) — Wauvy  WAOTFC
Wxan a7 Kicas o ma
. glé’AMK KB2AYD KDgéL
KSMXQ K2zM RKN
T A
2 NDEN SRR —
WICBE N3AZW NAMMMIT
WALEIC o4 76
A wasypp  NKIN N2EVGIT
[ NAKSO 75 2
WEGDOR WB1HIH WROYH EATHEOST
WE1HBE N3V NETA A
VEALB KA NOHWD 46 .
£ KJ9J KIABO WBAHXS/T
W4ANK N.J9S WAITEY 42
115 NK1Q 74 KASHJK/T
KA1GWE 93 KAZINE KABTNDIT
Klayy VEIDPO N2ABAIT 41
wDeDzv WEYQZ KTl KATNCUT

The fellowing statlons qualified for PSHR during the month
of Novernber, but were riot listed in February’s PSHR calumn:
N1CFX, WBTHBE, KATHPOIT, W1PEX, N2ABAIT, N2EIA,
N2EVGIT, WAZFJJ, W2FR, W2GJ, NN2H, W2MTA,
wB A 2RBA, ND2S, KAUBD, K2YAl, KAZZNZ,
EJE:;\.&.JWELF. W7GHT, NW7K, VE7BNI, VETANG, VETEJU,

Brass Pounders League

The BPL is open to all amateurs in the United States, Canada
and US possessions who repart 1o their SM a message tatal
of 500 or a sum of originations and delivery peints af 100 or
miorg for any calendar manth. All messages must be kandled
on amateur,trequencles within 48 hours of receipt in the
standard ARRL farm,

Catl Org  Acvd  Sant  Divd  Tolal
KAPARP 3170 93 1756 13 5153
3F 1 1708 1674 3413
W3CUL 879 1065 {511 62 3319
W4HIR 15685 0 1585 2130
WwD4lIo hliry] 217 1089 499
W3VR ] 799 873 87 2165
4 TW a2 g7 987 56 2106
DOR 114 910 1014 0 2048
WHIYPY 0 arn 80 870 1529
4GHI| " 573 657 58 1366
KASFEZS v ~ -~ 1288
N3aaw 10 601 608 41 1260
WalILL 4 620 575 1207
WAZSPL & 597 545 50 1198
WEs 2 568 558 47 1170
WASVND T 498 586 42 1103
WIPEX | 295 785 18 1079
K4FY 1 1 has 17 1034
KA1IFC 1 479 417 62 119
WIVSE Q 450 15 1008
KCAC i2 498 198 296 QDG
2UBD 1 489 480 2 972
WBEWN. 220 1567 540 9 935
W2aMTA 6 490 428 6 928
Wix4H 0 477 436 5 918
NJ3V 72 Ja2 442 7903
MTX 0 438 488 4 895
NeOPFE 283 129 420 56 888
LHE 0 443 429 13 B85
KATMUL 2 427 4 12 881
iU 3 7 372 35 Bey
WA4QXT 7B 33 402 37 B53
NaFPL 124 avg 420 27 B49
VE3KK 38 29 fic ] 82 838
AMHT 59 370 388 21 838
KTiQ 4 433 380 11 828
KANLK 36 349 369 21 73
ABMA 189 197 295 91 772
YEYBNI 54 227 381 79 741
WBUCE 2 355 344 3 722
(] 14 364 284 60 N2
VE3GSQ 30 254 318 8 706
3 348 242 48
VEBQRN 13 327 247 672
B5 3 348 280 35
WSTNT 38 343 274 664
WBZOWQ 156 77 272 58 663
4] 28 3z 304 15 1559
Wi "] 342 288 24 B34
wawe o] 325 324 g
a5 2o 18 634
WBEDOB 110 179 an3
21 282 281 55 619
WA4LPFK 32 ans 263 11 611
1 an 2849 401
N2HIF 26 287 283 23 599
AALAT M 2r3 pes 90 597
W30OKN 0 278 314 594
| 5 @77 29B 11 591
WARYJX 144 151 241 54 590
WESHN 47 {62 362 17 5a3g
WrAMM 40 291 2a0 588
WaFRC 156 134 214 1]
B5J 3 274 299 g 578
N3EMD 0 92 286 4 572
Kdla 2 272 B3 12 569
NZ51) 225 58 213 10 566
NBST 3 230 321 6 56O
WD5GKH 17 282 0 553
KsUPN 1 B4 286 1 5582
QNG 12 243 285 g B4y
KB4aWT 0 297 22 27 B4R
K4ZK 2 270 a 7 545
WAIATG & 271 256 8 531
WHBSHX 5 235 1 124 539
KA4TLG &0 191 246 35 5
WEINH 12 254 231 34 531
VEJFAS 0 276 249 0§25
KABEPY 39 256 180 49 524
2J 4 297 195 18 s21
4BN 4 251 260 5 820
HN1DMV ] 247 244 19 515
NEMCY 2 3 28e a7 5l
NGLUY 0 P42 Zez 3 507
WB4HRR 14 2 210 32 a4
WBIEAG - o~ - GOZ
BPL far 100 o1 more originations plus deliveties;
NaGJd  1T9 AAFG 134 K4EUK 112
KB4HJQ 158 WOFIR 125 WB4TOP 107
WC4D 148 WIFZW 115
Independent Nets
Chock-
Net Name Sess Tfc  Ins
Clearing House Net a1 520 458
Early Bird Net 3 827 a0
EmFPAira Slow Speed Net 3 0 339
1M 26 1082 1888
Missian Trail Met 3 138 830
Naw EnEgIand Novice Net 24 10 A0
NYSPTEN 31 162 660
Southwest Traffic Net 31 374 1638
West Goast Blow Speed Net 30 52 314
2DISSBN 29 1100 381
75 Meter Interstate SB Net 3 1115 1607
7290 Traffic Net 50 1324 3087
ok i




Results, Second ARRL 10-GHz
Cumulative Contest

Neither rain, fog, dense foliage nor mis-aimed antennas will stop

the X-banders.

By Billy Lunt, KR1R
Contest Manager, ARRL

¥ cather is a major factor in any
W mierowave contest and we had
plenty of it! In the Northeast, it
rained both weekends. [n the South, there was
one good weekend and one complete washout
due to stormy weather. But in the West, it was
perfect contest weather for hoth weekends,
dry and sunny. As a direct result of the
regional atmospheric conditions, so went the
degree of participation. But despite all, the
second runnipg of the 10-GHz Cumulative
Contest proved to be exhilarating as well as
topping all the marks set in the first event,
Participation was quite good this year and up
a tad from last vear. For 1987, the Contest
Diesk received a total of 56 entries from all
call areas (except the 8th call area} and two
VE provinces. Most of the activity again this
year revolved around Southern California’s
microwave groups. {Note the sidebar for a
description of how it's done in Southern
California.)

Besides contributing to most of the activity,
Southern California also claimed all the high-
scoring records. The farthest-DX mark for
the 86 contest (229 km) was shattered this
vear by N6XQ with a QSO with K6KKO for

From a fisld in Southeastern Nebraska, Roger, WB2DGF,
operates FM on 10 GHz.

80 05

and Mark R. Burke, KATMIS
Contest Assistant, ARRL

a distance of 335 km. Fellow Californians
WHOY1/6 and WAGQYR were close behind
with Q8Os of 315 and 313 km, respectively.
Long-distance 305 seemed to be plentiful,
with 10 stations making contacts at distances
of over 200 km. The total QSO record was
more than doubled this year by WASEXV/6
who made 87 QSOs. W60YJ/6 didn’t give
him much time to relax, making 84 contacts
for the second highest QSO total. In all, there
were 10 entrants this year who topped [ast
year’s record of 41 total Q8Os

Mixing fresh air, mountaintopping,
exercise, patience and radio expertise paid off
for W6QY1/6, scoring 10,536 points for the
first-place win. Chuck, WABEXV/6, was
oniy 320 points off the top mark for a strong
second place, and WAG6QYR finished third
with 8508 points.

If you enjoy experimenting with microwave
equipment, the out-of-doors, hiking and
raking skeds, this is the contest for you. It
is to your advantage to go portable from as
many places as possible and to work as many
stations as vou can from each place. You may
not only get the satisfaction of winning one
of the more creative contests but you’ll also

portable locations.

experience the technical challenge of
participating in such a competition. For those
who have not tried 10 GHz, this contest may
present unexplored areas of Amateur Radio
which will enhance vour knowledge and
ability in the ever-growing field of microwave
commuunication.

S0, get vour equipment running! Let every-
body know where you are going and when,
and then head for the hills for the 3rd annual
ARRL 10-GHz Cumulative Contest! Watch
for the dates to be announced in an upcoming
issue of QST.

SOAPBOX

Why did it have to rain both weekends? NI1W’s
signal from Pack Monadnock (FIN42BU) got weak;
then 1 noticed that water was pouring out of the
waveguide! (AFIT). Rain both days of both
weekends and really limited activity (NI1W). The
first weekend we had high winds. Second weekend
was a washout! The only QSO was with my friend
N1FCK across Lake Pocotopaug in East Hampton,
CT, I was on the north side and he was on the
southeast side. The winds were brisk at his end and
we had problems with reflected waves off the lake
{WBIGCM). 1 had equipment problems both
weekends, but not insurmountable, The first

Charles, KONG, prapares to make a contact from EN10RV, one of his




- 10 GHz, California Style!

- BY Gordon West, WBBNOA - .

contest was an overwhelming success. Approximately 40

stations in Southery Galifornia were on the alr for both days

10 provide some exclting ricrowave contacts, . - -

. local weather conditions were ideal. A stable high-pressure

. system, 1020 milfibars, providad good line-of-sight propagation.

- A high-level (3000 feet} troposphaeric inversion layer gave us

*'gobd over-the-horizon bounce. No early-morning fog to
alienuate signalst An absence of wind also gave us two~

. delightful mornings of easy operating without everything

- blowing around or dishes blowing over.. S :

.- My stations consisted of a 2-foot and 4-foot Anixter Mark

- were inslalled by Jim Ford, NBJF, for additional power sutput

- rated at approximately 180 tmilliwaits. . )

. My second syster was a duplicate ARR system, maodified

“diodes and a 17-dB horn. This would allow me to find stations

" tot elusive for the farfow beamwidth of the dish.

- - In Southern California, aimost everyone operated vertical

- polarization. Tests betweén Los Angelés and San Diego using

- both polarizations showed fittfe difference in signal strength.

. However, a cross-polarized contact would be impossible.

- Uniike other bands where signals decrease when polarization

© Is crossed, ot 10 GHz, signals would simply disappear when

. our feed was rotated 90 degrees. ) o :
- Here are some notes that might assist new operatots in

- getting acqualnted with 10-GHz operation:. '

- 1) Make sure your polarization agrees with evaryone alse.

_ Polarization is usually opposite to what the back of the

“Gunnplexer systam rectangular box looks. like. You can verify
polarization in the nextstep. . =~ . . . i

. - -2} Turn the equipmsnt off. Discormect the equipment from

--& power supply, Make absolutely sure the equipment is not
‘turned on. Double-check that the equipment Is turned off. Now

+look in th feed horn and verify that the diode Is vertically

-.polarized for vertieal polarization. : '

- :=.-8) Using horns will give you plus or minus 10 degrees -

“-leeway In finding distant stations. Using the 2-foat dish will

“confine the pattem to plus or minus 5 degrees, and the 4-foot
dish requires almost precise aiming for dny results at all.
Up-and-down movement is also contained to these same degree

“-excursions, If you're alming in the right direction, but have the

- homn or dish pointad up or down, signals will bé lost.

- 4] Almost all sighals from mountaintop locations still fook

. horizantal when compared to the surface of the earth. Seldom

- Is.a down-tilt required, ] i .

[ -.5) Bcheduling contacts on 2 meters. or other bands is an

. ‘absolute must. If the other system isn't aimed at vou, there Is

- No way you can hear if. Coordinating on 2 meters, 220 and
432 Is also-a good way to. double-check your propagation path,

- If the 2-meter signals are strong, chances are you'll make the
-eontact, If the 2-meter signals o' a distant station with a
~hand-held are weak, chances are your 10-GHz contact won't
make it. . : } :

. :~ 6) We found a direct correlation betwesn VHF propagation -

“and 10-GHz propagation between hand-heids. As 2 meters

. would bulid, so would 10 GHz. If you can't establish communj-

*_ Here in Southern California, the first mg&_«énd of the 10-GHz-

- dish with ah ARR Gunnplexer™ system. Higher-powered diades

“on 10 GHz, - -

10-GHz mobile operation: fun in the sun.

cations between two. 2-meter hand-helds, you’!l_ nevsr make it

7} A magnetic compass is a necessity. This will allow you
to reconfirm the expected position of a distant transmitting
station. Finding out your reciprocal, via the compass, is also
useful when you know the direction that they are beaming. -
Keep the magnetic compass away from anything metaltic to
prevent a heading error.

8) An aircraft altimeter is fun. Couple this together with a
marine Loran-C navigation receiver, and you have a precise.
check of your height above sea level and your precise position
within 25 yards of your exact geographical position.

8) The Loran-G navigation receiver may also be used to
compute the distance and bearing to distant operators. As
long as they know their latitude and longitude, range and
boaring wilt automatically compute quickly on a modern
Loran-C recalver, =~ o o oo e

10} A portable ‘solar panel can sasily keep your station on
the air. A good splar panel will put cut greater than 1 A of
charging current, and most Gunnplexer systems won't draw
more than approximately 900 mA. A gelled-glectrolyte battary
shiould keep you on the air for most of the evening.

11) Bring along soms ham radio public reiations sheets to
your operating tocation. Curious visitors will always ask what
you're doing and what’s this stuff cafled ham radio all about,
i's a great opportunity to expose newcomers to our hobby.
Of course, caution them to stay away from the front of your
system and keep them from being exposed to your flea-power
RF output. . - o

12) Clipboards with rubber bands are essential, At around -
noon, the winds pick up, and everything tends to blow away.
Dish systems should be well anchored to kesp them from
owing over. They will sail away like' a kite.

13) Operating 10-GHz mobile Is indeed possible, and fun.
This allows you to move just a few hundred feet and pick up
stations that may have basn blocked before. Just a single tree. .
in the path of your contact will completely take you off the air.

weekend’s weather was fine. But we paid for that
the second weekend. The rain and fog was so thick
the mountains were not visible from 10 miles away.
Enjoyed it and see you next year (K4HW@). More
and more activity showing up in north VA, KEHWG
and | have permanent 10-GHz microwave link-ups
between QTHs, Thres stations in Woodbridge are
now active, and due to scouting information from
this contest we anticipate over-100-km contacts for
the next contest, Weather was terrible (rain and fog)

for second weekend, and had to use only compass
bearings to align antennae as visibility was about
100 yards up on the mountains. Several paths that
were worked Jast vear consequently couldn’t be
worked this vear, Looking forward to next year's
contest and anticipate additional entries from here
(KA4CKD). Terrific turnout of San Diego-area
10-GHz statjons (worked 20 locals), Many surprise
unscheduled Q803 with LAX/ORG stations who
were amazed to be working me only 2 miles from

Mexican border, I did a lot of work before contest
to shield and filter out spurious receiver responses
to nearby wegawatt TV/FM stations. HI/L.O
inversion bothered us first weekend, but persistence
pays. Great contest! N6IZW held weekly workshops
for several weeks and got many new stations on the
air (W80YJ). I drove 518 miles on the first 2 days
of the contest to various Mojave desert sites to
communicate with WASEXV on Heaps Peak in San
Bernardino mountains. Second weekend | spent
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VE2VXO snapped this photo of Michaei,
VEZDUB, preparing to make QS0Os atop
Mont &t Gregoire in Quebec.

hoth days on Heaps Peak working WAGEXY
traveling the desert route, | traveled 250 miles to
get to Heaps Peak. So in total I put on 768 miles
in the car For the contest. WASEXV put on about
the same for his end of the contacts (WAGQYR).
1 made an excellent contact with K6KKO, 208 miles
wver the water duct from Point Loma to Refugio
State Park. His signal was about 25 dB above noise
on peaks. Who said vou have to be on top of a
mountain? (N6XQ). Guess T was the only one in
Southern CA who stayed home, while everyone else
ran arcund! (W6CPL). Great contest. Better con-
ditions this year than tast. The first weekend | made
VIJCC from DMI3AR. On the first day of the
second weekend [ made VUCC again from
DMI4KF, The second day again VUCC from
DM12JU (NN6W). I enjoyed the contest very much
and am looking forward to next year (K6HLH),
Rest DX was 168 km to W6CPL using only 10 mW
Solfan and 4-inch horn antenna! There should be
some standardization of polarization! San Diego
uses vertical, I,AX uses horizontal. Many Q50s
were made using my 10-GHz hand-held (possibly
the world’s first!). I sure would have done better
with a dish! San Diego is truly the world's leader
im 10-GiHz activity (WAGMEZ). I enjoyed the con-
test very much. | wish the contest was held twice
per year (KI6RF). 1 love this contest. Keep it up
{K6PVS). 1 could only work the first weekend of
the contest—had a ball. Look for me during the next
contest from BO36. Alaska anyone? (WA2PIV). As
a peneral matter of iaterest, we had a few costly
foul-ups this time and couldn’t make out as well
as we hoped for (K2DNR/7). it’s interesting that
the **Contest Fathers™ dictated a **101°" score to
be the minimum. . .guess ['m a step above that!
{WASLBQ). The contest was fun—my first on 10
(GHz! Some of the passersby thought that we were
providing communications for the FARM-AID-3
concert being held in Lincoln. Hi, Hi! The worst
part of the contest was sitting down and figuring
out the score! (WDBDGF). 1t is lots of work to put
a 32-inch dish together. Rain and wind kept me in-
side the car with the horn (KCOQR). 1 observed
heavy QSB on 66-km, clear, line-of-sight path across
Lake Ontario (VE3IMA). Solid signals with two
Solfan units across Lake Ontario! [ guess I don™t
need Gunnplexers for shots under 200 km. Lots of
fresh air and exercise. Thanks for a great contest
(VE3LPP).

Scores

Score lines indicate call sign, total score, total QSOs, number of different call signs worked
and best DX in kilometers. Example: AF1T had 850 points total from 9 QSOs with 8 different
stations. His best DX was 60 km,

1 4 HNEW  BM47-50-26-172 9

AFIT 950 & B 80 KAHWG 660-22- 3- 3 wecPL - 687ed7.22.211 wWASLEQ  10E 1 1 R

natwit 06 4 2 60 KA4CKD Bag-Z2- 3 30 WBCDNX  5,586-40.21-261

K1KA 108 2. 1. 1 HoRl 303 3 3 3 HEHLH 5029512203 8

N1FCK 2 1- 1= 2 WESHKR  3,050-26.20.168 Kt 1,290-20 8 40

WBIGCM W2 - 1- 2 5 WASMHZ 3,169 35-21-168 WEBCIY  S04-17- 8- 97

KAILMR 101 1- 1 1 WASVJE 34316118 71 WDEFWE 30422715154 WBEDGF 54516 B 37
KFSN 218 5 71 KIERF 26962313185 KCEGR 616 5 5 20

2 AnEW 3010 4 55 KBPVS 27829712163

WoTTM 157728 6 72 NSBHX 538-11- 3 33 WASBNH  1.248-13. & (69 VE

KaMPD 28172 NSBHD #o- & 1- 33 NGAMD 128D 7. 8208 Quabec

KE2K 323 B 1- 72 W5VDS 24 5 1- 33 WGP 1.186. 8- 158 VEZDUB (+ VEZVXO)

WB2ONA 145 1- 1- 45 KEBTS 02 11 2 WAZPIV 421 8. & B0 P S
KIS 02 1= 1- 2 HERTO 578 5 & 25

3 KASAMD 368 2 2151 Ontario

WIMMUOIZ 31015+ 2. 24 6 WBSWYR  237- 3 2 28 VEISMAZ 8117 & 68

VIARKR 18212 1- 2 WBOYNE  10,506-8497-315 7 VEAPP 08 4 88
WAGEXVIS 102168719172 =S
WASGYR  B.808E515471 KIONRT 401060 3432 Bt
WBGNOA  7,408-49-25-313 KBcl 401058 1232 -
BNSIZW 7,49557-34-207
NSXQ 7.338.82:29-295

October 25, 1987—Apri! 1, 1988 MTWThFSSn = Days of Week Dy = Daily

W1AW code practice and bulletin transmissions are sent on the following schedule:
UTC Slow Code Practice’ MWF: 0300, 1400; TThS: 0000; TTRSSn: 2100; 8n: (300

Fast Code Practice
CW Bulleting
Telaprinter Bullating
Voica Bulleting

MWE: 0000, 2100; TTh: 0300, 1400; 8: 02300: Sn: 0000
Dy: 0100, 0400, 2200; MTWThF: 1500

Dy: 0200, 0500, 2300; MTWThF: 1600

Dy: 0230, 0530

EST Slow Code Practice MWF: ¢ AM, 7 PM; TThSSn: 4 PM, 10 PM
Fast Code Practice MWF: 4 PM, 10 PM; TTh: 9 AM; TThSSn: 7 PM
Cw Bulletins Dy: 5 PM, 8 PM, 11 PM; MTWTRE: 10 AM
Teleprinter Bulletins Dy: 6 PM, 9 PM, 12 PM; MTWTHF: 11 AM
Voice Bulletins Dy: 9:30 PM, 12:30 AM

C8T Slow Code Practice MWF: 8 AM, 6 PM; TThSSn: 3 PM, 0 PM
Fast Code Practice MWF: 3 PM, 9 PM; TTh: 8 AM; TThSSn: 6 PM
CW Bulleting Dy: 4 PM, 7 PM, 10 PM; MTWThF: 8 AM
Teleprintar Buileting Dy: 5 PM, 8 PM, 11 PM; MTWThF: 10 AM
Voice Bulleting Dy: 8:30 PM, 11:30 PM

MST Slow Code Practice MWE: 7 AM, 5 PM; TTh8Sn: 2 PM, 8 PM
Fast Code Practice MWE: 2 PM, 8 PM; TTh: 7 AM; TThSSn: 5 PM
CW Bulleting Dy: 3 PM, 6 PM, 9 PM; MTWThF: 8 AM
Teleprintar Bulleting Dy: 4 PM, 7 PM, 10 PM; MTWThF: 9 AM
Voice Bulletins Dy: 7:30 PM, 10:30 PM

PST Slow Code Praclice MWE: 6 AM, 4 PM; TThSSn: 1 PM, 7 PM

Fast Code Practice
CW Bulletins
Teleprinter Bulletins
Voice Bulletins

MWF: 1 PM, 7 PM; TTh: 6 AM; TThSSn: 4 PM
Dy: 2 PM, 5 PM, 8 PM; MTWThE: 7 AM

Dy: 3 PM, 6 PM, 9 PM; MTWThE: 8 AM

Dy: 6:30 PM, 9:30 PM

Code sraﬁthcze‘ Qualifying Run and CW bulletin requencies: 1.818, 3.58, 7.08, 14.07, 21.08, 28.08, 50.08,
147 5 5
Teleprinter bulletin frequencies: 3.625, 7.095, 14.085, 21.095, 28,095, 147.555 MHzZ.

Voice bulletin frequencies: 1.89, 3.99, 7.29, 14.29, 21.39, 28.59, 50.19, 147.5556 MHz

On Monday, Wednesday and Friday, 1400 through 2200 UTC, transmissions are beamed to Europe

on 14, 21 and 28 MHz.

Slow coda practice is at 5, 7%, 10, 13 and 15 WPM.

Fast code practics is at 35, 30, 25, 20, 15, 13 and 10 WPM.

Code practice texts are from ST, and the source of each practice is given at the beginning of each raclice
and at the beginning ot altarnate speads. For example, *Text is from Juiy 1887 QS7, pages ¥ and A
indicates that the main text is from the article on page 9 and the mixad number/fletter groups at the end of
each speed are from the contest scores on page 77.

On Fridays, UTC, & DX hulletin replaces the regular bulletin transmissions.

On Tuesdays and Saturdays at 2330 UTC, Keplerian Elements for active amateur satellites will be sent on the
tagular teleprinter frequencies.

WiIAW CW and voice bulleting are sent on OSCAR 10, Mode B, subject to reactivation of the transponder.
Look for CW on 145.840 MHz and 65B on 145.962 MHz.

Toleprinter bullating are 45.45-baud Baudot, 110-baud ASCI and 100-baud AMTOR, FEC mode. Baudot, ASCH
and AMTOR {in that order are sent during all 1600 UTC transmissions, and 2300 UTC on WThFSn. During
other ransmissioh times, AMTOR is sent only as time permits.

CW bulletins are sent at 18 WPM.

W1AW is open for visitors Monday through Friday from 8 AM to 1 AM EST and on Saturday and Sunday from
3:30 PM to 1 AM EST. If you desire to operate W1AW, be sure to bring a copy of #our license with you.
W1AW is available for operation by visitors between 1 and 4 PM Monday through Friday.

In a communications amergsncy, manitor W1AW for special bulleting as follows: voice on the hour, teleprinter
at 15 minutas past the hour, and GW on the half hour.

W1AW will be closed on April 1. |




Contest Corral

Conducted By Mark R. Burke, KATMIS
Contest Assistant, ARRL

Feb 27-Mar 1

YE-OM Contest, CW, Jan QST, p 88,
MARCH

2

West Coast Qualifying Run, 10-35 WPM, at
5002 Mar 3 (9 PM PST Mar 2), W6QWP prime,
WEZRI alternate. Frequency is approximately
3.590 MHz. Underline one minute of the highest
speed you copied, certify that your copy was made
without aid and send to ARRL HQ for grading.
Please include your full name, call sign (if any} and
complete mailing address. A Targe SASE will help
axpedite your award or endorsement,

5-6

ARRL International DX Contest, phone,
Dec QST, p 81.

8

WIAW Qualifying Run, 10-35 WPM at 0300Z
Mar ¢ (10 PM EST Mar 8). Transmitted simul-
taneously on 1.818 3,58 7.08 14.07 21.08 28.08 50.08
147,555 MHz. See Mar 2 listing for more details.

12-13

fowa QSO Party, sponsored by the Iowa Section,
from 1800Z Mar 12 until 0600Z Mar 13. Work
stations once per band and mode. No repeater
(¥50s. Exchange signal report and county for lowa
stations; section or country for others. Suggested
frequencies; CW—1.810 3,550 7.050 14.060 21,050
28.050 MHz; phone—3.875 7.225 14.275 21.325
28.600 50.110 144.200 146.520 MHz; Novice—
10 kHz from low ends. Count 1 point for each
phone contact; 1.5 points for each CW contact;
3 points for each OSCAR contact. Novices and
Techs count 5 points for each QS0. lowa stations
multiply total QSO peints by total sections and total
lowa counties. Others multiply total QSO points
by lowa counties (max 99) worked, Bonus multiplier
for each ARRL lowa Section Official worked
{max 8). Awards, Mail logs by Apr | to Bob
McCaffrey, KOCY, RR #, Box 223C, Boone,
TA 50036.

Maine SO Party, sponsored by the Portland AWA
from (0002 Mar 12 until 24007 Mar 13. Work sta-
tions on CW and phone for each band. Exchange
serial number, signal report and QTH (county for
ME stations; state/province/country for others).
Suggested frequencies: CW—1.810 and 60 kHz up
from low end of other bands; phone—1.870 3.930
7,280 14,280 21.380 28.580; Novice—20 kHz up
from low end. Count I point for phone and 3 points
for CW. Multiply by number of ME counties plus
the number of W20 anniversary stations worked
for final score (ME stations multiply by ME counties
and states/provinces/countries worked). Mail
eutries to Bernie Cohen, K1SA, 194 Craigie St,
Portland, ME 04102,

13

Zere District QSO Party, sponsored by the
Davenport RAC, Mar 13 from 1800Z-2400Z. Zero-
district stations may work anyone; all others work
é-district stations only. 80-10 meters only, phone
and CW, Work cach station once per band and
mode. Mobile stations may be worked again as they
change counties. Exchange signal report and stafe.
B-district stations also send county. Suggested fre-
quencies: CW—60 kHz up from lower band edges;
phone—3.900 7.270 14.300 146.52 (no repeater
Q80s); Novice—~3,730 7.130 28.360. Count 1 point
for phone S0s, 2 peints for CW QSOs, Zero-
district stations multiply QSO points by total of
states, #-district counties, provinces and DXCC
countries worked, Others muitiply QSO points by
number of P-district counties worked, Any siation
with over 100 QSOs must include dupe sheet. Mail
iogs by Apr 30 and SASE for results to WOBXR,
5305 White Post Rd, Bettendorf, IA 52722,

15

WI1AW Qualifying Run, 10-35 WPM, at
14007 (3 AM EST) Mar (5. See Mar 9 listing for
more details.

19-11

BARTG Spring RTTY Contest, sponsored by the
British Amatenr Radio Teleprinter Group, from
(2002 Mar 19 until 0200Z Mar 21. Operate 30 hours
maximum. Off-times must be no less than three
hours each and must be indicated on log, Single
operator, multioperator and SWL categories. Work
stations once per band, 80-10 meters. Exchange
UTC, signal report and message number starting
with 001, Count two points for RTTY Q8Os with
stations in your country, 10 points for others, Count
200 bonus points for each country warked pet band.
For final score, add QSO points x (total different
DXCC countries + W/VE/VE call areas per band)
plus (band countries % 200 X continents). Use a
separate fog sheet for each band. Mail logs to be
received by May 28 to Peter Adams, G6LZB, 464
Whippendel! Rd, Watford, Herts WD1 7PT,
Englpand.

Bermuda Contest, sponsored by the Radio Sociaty
of Bermuda, from 0001Z Mar 19 until 24007
Mar 20. Operate 36 hours maximum. Off-times
must he clearly indicated and must be at least 3
hours each. Single operator only. All stations must
operate from their own private residence or
groperty, 80-10 meters, phone and CW. No cross-
and or crossmode QS0s, Exchange signal report
and QTH (W stations send state; VE stations send
provinee; UK stations send county; West (German
stations send DOK number; Bermuda stations send
parish), W/VE stations work W German, UK and
Bermuda stations only. A phone contact and a CW
contact with the same station on the same band
counts for score if the contacts are made at least
30 minutes apart. A multiplier counts only once per
band. Count 5 points per QSO and multiply by the
number of VP stations worked per band, Separate
logs for each band and mode. Logs must be received
by Jun |, Include a dupe sheet if more than 200 con-
tacts are made, See sponsor for awards. Mail to RSB
Contest Committee, Box HM275, Hamilton HM
AX, Bermuda.
Virginiz State QSO Party, Feb Q8T p 85.

Wisconsin QSO Party, Feb ST, p 85,

26-27

{Q World Wide Prefix Contest, phone, sponsored
by CQ Magazine, from 0000Z Mar 26 until 2400Z
Mar 27 (CW contest, May 28-29), Single ops are
allowed a maximum 30 hours operating time; off-
times must be at least 60 minutes in length and must
be ¢clearly indicated in the log. Multioperator sta-
tions may operate entire 48 hours. Phone only,
160-10 meters (exclading the WARC bands).
Categortes: single op, all band and single band; QRP
(5 W output maximum); multiop (multiband only}
multi and single transmitter. Multi-singles must
remain on a band for at least {0 minotes after
making a QSC; multi-multis are allowed only one
signal per band. All transmitters must be located
within a 500-meter-diameter circle or limits of
property; no remote stations. Work stations once
per band for QSO point credit, but prefix credit may
be counted only once, Exchange signal report plus
serial number starting with 001. Multi-multis use
separate numbers on each baad. QSO points: Con~
tacts between stations on different continents count
three points on 28, 21 and 14 MHz and six points
on 7, 3.5 and 1.8 MHz. For North American sta-
tions, contacls between stations in different
countries on the NA continent count two points on
28, 21 and 14 MHz and four points on 7, 3.5 and
1.8 MHz. For non-INA stations, contacts with sta-
tions in other countries but on the sume continent
count one point on 28, 21 and 14 MHz and two
points on 7, 3.5 and 1.8 MHz. Q8Os between sta-
tions in the same country count zero points bui are
permitted for prefix multiplier credit. Multipliers
are prefixes, to be counted only once. A prefix is
the two- or three-letter/number combination that

forms the first part of an amateur call sign, as in
W1, G4, DF3, 8P5, etc. Stations operating outside
the call area indicated by their call signs must sign
portable, The portable prefix counts as the multi-
plier; for example, AA1K/3 in Delaware counts as
an AA3 multiplier. Final score is total Q8O peints
times sum of prefixes worked. Awards and club
competition. Mail logs by May 10 (Jul 10 for CW)
to CQ Magazine, WPX Contest, 76 North
Broadway, Hicksville, NY 11501,

30-31
YL-ISSB QSO Party, phone, Jan ST, p §7.
APRIL

23

GARTG SSTV Contest, Part i, sponsored by the
German AR Teleprinter CGroup, 12002 Apr 2, until
1200Z Apr 3 (Part 2 will be held Qct 8-9). 3.5, 7,
i4, 21 and 28 MHz only. Work stations once per
band. Exchange call signs, signal report and serial
number. GARTG members also send membership
number. Count 10 points per QSO. Multipliers:
countries as defined by the WAE and DXCC lists
and W/K, VE/VO, JA, PY, VK call areas. Final
seare = QRO points x multipliers worked per band
% continents worked per band. Add 50 bonus
points per GARTG member worked. Mail logs to
be received within 2 months to Wolfgang Punjer,
DLBVX, PO Box %0 11 30, D-2100 Hamburg 90,
Fed Rep of Germany,

6

West Coast Qualifying Run, 10-35 WPM at
0500Z (10 PM PDT Apr 5). See Mar 2 listing for
more details.

9

Israel International Contest, sponsored by the Israel
ARC, Apr 9 from 0001 Z-2400Z, Single-operator
stations only. Work each station once per band and
maode. Suggested frequencies are 160 through 10
meters (30 kHz from the bottom of each band for
CW), Worldwide stations send signal report and
QS0 number starting with 001, Israeli stations give
signal report and three-letter zone code. Count 5
points for each valid contact. Multipliers: One
multiplier for each Israeli prefix worked per band
plus number of different {sracli zones worked
{ARV, ASD, AZA, BSV, DSC, ELT, GOL, HIF,
JLM, JOR, JUD, LGL, MKZ, NAT, NGV, SAM,
TVL, UGL). Multiply total number of QSO points
by number of multipliers for final score. Bach log
entry must have times in UTC and complete
exchange for credit. A summary sheet must include
all zones worked, prefixes per band, total (JSOs
ntade plus the computation of the score and cross-
checking sheets. Entries tust be postmarked no
later than May 9. Send entry and 4 IRCs for results
to 40th Anniversary Contest, Israel Amateur Radio
Club, PO Box 4099, Tel Aviv 61040, Israel.

9-10

GARTG RTTY Confest, Part 2, sponsored by the
German AR Teleprinter Group. VHE, 12002-1600Z
Apr 9, HF, 07007Z-1100Z Apr 10. VHF and HF are
separate contests. Clagsifications: A—HF over
200-W input, B—HF under 200-W input, C—SWL,
D—VHF, Exchange RST, QSO number, name,
QTH, QTH locator {for YHF only}, After each
S0 the station who called CQ must Q8Y, HF—3.5
and 7 MHz. Count 1 point per QSO. VHF—144,
432 and 1296 MHz. Count 1 point per 144-MHz,
2 points per 432-M1iz, 3 points per 1296-MHz per
km worked. Final score is total QSO points. Mail
logs to be received no later than 20 days after the
end of the contest {o Wolfgang Punjer, DLAVX,
PO Box 90 11 30, D-2100 Hamburg 90, Fed Rep
of Germany.

North Anterican QS0 Party, CW, sponsored by the
Natlonal Contest Journa! from 1800 Apr 9 until
0600Z Apr 10 (phone—1800Z Apr 16 until 0600Z
Apr 17}, Contests are separate, Single-operator and
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multioperator. Multiop may be multitransmitter but
only ope signal per band. No spotting nets for single
ups. Single ops may operate any 10 hours. Rest
periods must be at least 30 minutes long and noted
in log. Multiops may work the entire contest. Use
only one call sign per contest. Exchange name and
state/province/conntry. 160-10 (no WARC bands).
Work stations once per band. Suggested CW fre-
guencies are 35 kHz above band edge; phone—1.863
2,8507.225 14,2500 21.300 28.600, Tty [0 m at 15002
and 2000Z, 160 m at 04307 and 0530Z. A valid QSO
is two-way logged exchange between a North
American station (as defined by CQ WW DX Con-
test plus KH6) and another station. Multipliers are
states (including KHé6 and KLT), VE call areas
(VEL-VEE, VOI, VO2, VY1) and other NA
countries (do not count USA, VE, KH6 or KL7 as
countries). Score | point per ()80, Multipliers times
SO points for final score. Awards, Send logs,
summary sheet and dupe sheets before 30 days after
the contest to Dave Pruett, KBCC, 2727 N Harris
Rd, Ypsilanti, MI 48198,

11
ARRL Spring Sprints, 144 MHz.

13

3
WIAW Qualifying Run, 10-15 WPM at 02002
Apr 14 (10 PM EDT Apr [3). See Mar 15 listing
for more details..

16-17

(ieorgia (SO Party, sponsored by the Dixle DXers
Contest Club, 20007 Apr 16 until 2400Z Apr 17.
Work each station once per band. Phone and CW.
dingle operator, mebile {or portable), and fixed
station classes. Suppested frequencies: CW—1.810
3.550 7.040 14.050 21.040 28.050: phone—1.860
3,830 7.230 14.280 21,340 28 450 28.550. Exchange
RS(T) and state for non-Georgia stations; RS(T} and
country for DX stations: RS(T) and county for
Georgia stations. Count | point for each phene
€350, 2 poiats for each CW QSO and 3 points for
each Novice or Technician QSO. Multipliers: Hach
Georgia county (max 159) for non-Georgia stations;
each state or VE province {max 60) plus each DX
country (max 10) for Georpia stations. Multiply
total QS0 points times total multiplier for finat
score, Awards. Mail entry by Jun [ to Al Roloff,
N4UZ, Rte 1, Box 204, Bremen, GA 30110.
North American QSQ Party, S5B, see Apr 3-10
listing for more details.

QST QSO Award Party, phone, sponsored by the
Canadian Radio Relay League, Apr 16-17,
15002-2200Z cach day (CW—Apr 23-24). The
award is available to any amateur who makes
phone, CW or mixed contacts with 8 of the 11 QST
wtations in anada. To receive the award send SASE
or IRC to Garry Hammond, YE3XN, 3 McLaren
Ave, Listowel. ON N4W 3K1, Canada,

19
ARRL Spring Sprints, 220 MHz.

23-24
Helvetia Contest

QST QSO Award Party, CW, see Apr 16-17 listing
for more details.

4
WIAW Qualifying Run

7
ARRL Spring Sprints, 432 MHz.

Deadline: The daadline for receipt of items for
this column is the 1st of the second month
preceding the publication date. Far example, your
intormation would have to reach HQ by Apr 1
to make the June issue. Please include name
of contest, dates, times 2(%2_) and complete rules.
Sand to Contest Cormral, Main St, Newington,
CT 06111, il
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Special Events

Conducted By Mark R. Burke, KATMIS
Contest Assistant, ARRL

Washington, Texas: The Brenham ARC will operate
0000Z Mar 4 until 00007 Mar 6 from Washington-
on-the-Brazos State Park to commemorate the
152nd anniversary of the signing of the Texas Decla-
ration of Independence from Mexico. Suggested fre-
quencies: phone, CW and packet on the VHE/UHF
and the 80- through 10-meter bands; 10-meter
Novice phone band. For commemorative QSL., send
legal-size SASE to BARC, PO Box 44, Brenham,
TX 77833,

San Antonio, Texas: The San Antonio RC will
operate WSSC 1500Z Mar § until 2300Z Mar 6 from
the Alamo in celebration of Texas independence.
Operation will be CW and SSB in the lower portion
of the 80- through 10-meter General bands. For
8L, send SASE to W5SC, 3642 E Houston St, San
Antonio, TX 78219-3818,

Fairbanks, Alaska: The Arctic ARC and the North
Star Borough will operate special-event stations Mar
13-22 celebrating the Fairbanks Ice Festival and the
Yukon Quest Sled Dog Race. Operation will be on
all hands 160-10 and most modes. For special QSL,
send QSL and SASE to the station worked.

Piscataway, New Jersey: The Piscataway ARC will
operate member stations, signing /VOA, Mar 1920,
0000Z, until 24002 each day, to commemorate the
World War L1 operations of the Voice of America
relay station, WRCA. Suggested frequencies:
C"W-—MNovice portions of the bands; phone—lower
third of the Genera! portion of the 75- through
15-meter bands and the Novice portion of the
[}-meter band. For certificate send QSL and no.
10 SASE, or for unfolded, a4 9- » 12-in SASE to
KO2K via Cellbook address.

Michigan and Ohio: The Ohio and Michigan
ARRL Sections will operate specal event stations
Mar 26-27, 1700Z until 0500Z ¢ach day, to celebrate
the Diamond Jubilee of Emergency Communica-

Exam Info

WILL THE REAL ELEMENTS 3A AND 3B
PLEASE STAND UP!

A vyear ago this month, the Technician/
General class question pool (Element 3) was
separated into two different pools. They were
named Element 3A (Technician) and Elengent
3B (General). No substantive changes were
made to the existing questions; they were
merely “*split™ into two groups.

If you're preparing for your Technician or
General test, however, beware! It's easy to
confuse Element numbers (which refer to
overall pools of questions from which exams
are designed) with subelernent numbers
{which refer to topical categories of questions
within Elements). Under the present scheme,
test Elements are as follows:

Element 1A 3 WPM code
Element 1B 13 WPM code
Element 1C 20 WPM code
Element 2 MNovice written
Element 3A Technician written
Element 3B Cieneral written
Element 4A Advanced written
Element 4B Extra Class written

Once again, written-test Element numbers
designate the overall pools of questions from
which you should study. Subelement numbers
designate the groupings of question topics of
questions within each of those pools.

In the question pools for both Technician
and General, guestions on Rules and Regu-

tions by Amateur Radio. Suggested center frequen-
cies: CW—1.810 3.710 7,130 14.050 21.125 28.125;
phone—1.950 3.875 3.932 7.260 14.250 21.325
28.400, Michigan stations will operate 5 kHz up
from the center frequencies, (hio stations 5 kHz
down. Work WSLT or W8UM for special endorse-
ment. Ask operators for details of other endorse-
ment. For certificate, send QSO information to
Larry Solak, WDSMPV, or George Race,
WBEBGY.

Deadline: The deadline for receipt of items for
this column is the 1st of the second month pre-
ceding the publication date. For example, your
information weuld have to reach HQ by Apr 1 to
make the Jun issue. Please include the name of
the sponsoring organization, the location, dates,
times (Z), frequencies and call sign of the special-
event station. Requests for donations will not be
published.

QSLing Special-Event Stations: To get your QSL
or certificate from any of the special-avent stations
listed here, follow these simple guidelines, g}
After working the station, carefully fill out a Q5L
card for the QSQ. Show the date and time
accurately using UTG. (2) Prepare a self-
addressed, stamped envelope. If sending for a
certificate, use a 9- x 12-in envelope if you want
an unfolded certificate, or a no. 10 envelope if
folds are okay. Includa enough postage for retum
of your envelope. (3) Mail both your QSL and your
SASE to the address listed, or to the address
given on tha air by the station you QSO. Be
patisnt. Special-avent stations will often print their
cards andfor cartificataes after the operation is over
so they will know how many o order. BEE]

lations are numbered beginning with “*3A"
(eg 3A-1.1) and questions on Operating
Procedures are numbered beginning with
“3B'" (eg 3B-1.1). (The nine subelements
within each written test Element are defined
in Section 97.21{d} of the FCC Rules and
Regulations.} Both Elements 3A and 3B have
guestions that are numbered 3A-1.1 and
3B-1.1.

Unfortunately, in studying for their Tech
tests using current license manuals, some
candidates have mistakenly concentrated only
on those questions whose numbers begin with
“3A,” that is, only on those questions in
subelement 3A., The same mistake is likely to
occur with some General-class candidates with
subelement 3B questions. Regardiess of the
Element being studied, if a candidate studies
only the guestions marked with 3A and not
the other eight categories, he/she will be
familiar with only the regulatory portion of
the test; studying the other eight categories,
representing 88% of either the Tech or
General class tests, will be overiooked.

The moral of the story is, if you're studying
for your Technician test, study all the sub-
elements (A through 1) of Element 3A. If
you're studying for your General test, study
all the subelements (A through I) of Element
3iB.

This is vet one more reason why applicants
should study more than just the questions and
answers. Although some pecple believe they
don’t need to study the theory that underlies
the questions in the manuals, those who do
study the text are much less likely to leave a
test session disappointed.--Jim Clary.
WBSIHH, ARRL/VEC Manager [-LLa



Section News

Administered by Steven Ewald, WA4CMS

The ARRL Field Organization Forum

CANADA

ALBERTA: SM, Bifl Gil!s\s%e VEGABC—A/SM: VEBAMM.
SEGTC: VEBARD. 00: VESTY, SMIDEC/STM: VESABC.
Amateurs throughout Afberta settiing into winter routina. Fall
amateur classes going well, Moa Lynn, VEBELY, was nvolved
in a vahicle accident whila on his motoreycle, Ho's inthe hOS?I-
tal racovering from broken legs, arm, collar Bone, nibs, efc.
| talked with Moe a few days ago, and he is coming along wetl,
but misses his radio. Alberta Amateur Radio Emergen Seé\g

ity net g ng wall. Many ECs are checkig. In.
et working with Albarta Public tKSeMces. tatfic: ASPN
GNI C 12, Informal 105. ATN QNI 331, QTG &67.

AARES ONI 171, Fersonal fraffic; VEBXV 35, VESGUS 17,
VEBABC 3, VEBSD.

BRITISH COLUMBIA: §M, H, Ernle Bavage, VE7FB—British
Calumbia Public Sarvice Nat meets gggtly at 3729 kHz. 0030
UTG, NM Jim VEYBLD reports net attendanes of High 195,
Low 85, Total 456, Jirt reparts that band conditions as very
good rnan’\{I nights. British Columbia Ernea;encyﬂet meats
on 3650 kHZ every niﬁht at 0300 UTC. NM Ferdi, VEZEJU
vaports Christmas traftic was great with a total of 576 QTG
and 863 checking for the mdnth, Thanks 1o Surrey ARG,
Burnaby ARG, Vicior Short Wavae Club and others that have
hean kind enough to keep these reports active each month.
Also thanks to all the SNCs dor thair h6|RhI‘ﬂ the gast gears.
Traffic: VEYBNI 741, VETELU 433, VETANG 230, VETEJW
215, VEZXA 1 7, VETGCJ 81, VE7FME 42
VE7BCF 40, VETBZV 24, VE7BI 13, VETEGM 14, VETBNH
9, VE7SR 7, VEEIH 6.

MANITOBA: SM, Jack Adams, VE4JA—Many thanks each
and everyona who over the past year have sarved in differont
{unctions to make up the Manitoba Section of CHRL, 1987
was a year of disagreaments and concems, but by year and
things seem to be runnin% normatly. 1968 s goin
interesting year as CRRL Is on its own. We need all the help
and understanding possile to make this a successful venture.
Net recggrts for Dec. MEPN 941 QNI, OTC 5)), sassions 28,
MTN CW Nat 265 ONI, 69 GTC, 28 sassions, MMWXX Net QNI
%7, \'(')E“i;?( Eﬁééh sessions, Indivdual traffic: VEAJA 125, VE4LB

MARITIME-NEWFOUNDLAND: SM, Leigh Hawkes, VE1(3A.
BM: VE1BQO. | have naw baen advisad that contrary to my
revious repon, this section will NOT ba chanPing. Word has
ust been recelved about a Fleamarket fo be haid in
radaricton, Aug. 19-21st. Mark your calendar. New Amateurs
in Nfld include VO1s LS, OU, NF and AI, Congrats all. VO1DI
has moved to Grand Falls, 1988 SONRA Exec include, Bras:
VOIFX, VP: VO1BK, Sect VO1RL, Treas: VO1JN, Also
Ditactors VO1s BL, FR, FE, and audifor VO1GR. This will ba
my last month as SM. S'pscle! TNX to all who have 5uE{xmed
and contributed thru my term of office. Reminder to Sin and
Field appointess. Ur affics expires with that of the SM, Cantact
m1y supcassor if U wish to renew. Traffic: VE1BKM 192, VE1VX
41, VE1BPM 23, VE18TV 5, VE1ALU 4.
QONTARIO; SM, Thivierg?. VEIST—BM: VEJGSA, BEC:
VE3GY., 8TM: VE3CYR. TC: VESEGO. Toronto Hegional
Office of the DOC advises amateur radio exams will be held
at the DOC office at 56 St. Claire East on the last Friday of
each month with a maximum of six candidates at a sitting,
Call ea.rIF( for an appointment if you ase in the Toronto area.
VESAUR finds her course in calligraphy interssting. The
N{ggﬁs‘a North Soction of the ARES, Linder the directiof of EC
¥ NH, held a simulafed emergency test on behalf of the
8ed Cross in the area. The stenario was an overturned
ehamical truck which was leaking. 25 ARES stations, 10 non-
ARES and 1 Toronto station participated in the roll call, VESBB
eatmied his WAS award in lass than 3 weeks, working 49 states
wst 12 days. Caongratulations to VE3EUK on bsing named
ARC’s Amateur of the Year. Metro ARES has started a
Manday night net on VEITWR after the OLN or at 18:45 local,
which 4ver comas later. The format is “snappy’’ and will be
used to disseminale ARES info 1o the membarship in a
conveniant w0a1y. John, VEIPQJ, replaces VE3DCK as the new
niet manger of the Open Line Net r;‘:‘I:_iLN) held avery evening
at 18:30 local on repeater VEIRPT and sponsored by the
Toronto FM Soclety, This is a local area NTS net and can be
accessed by anyone in the widecoverage area using a
partable, mabile or 2 metra bage station or Iinked in from 10
matres, 6 matres or 440 MKz, following mambers of the
Petorborough ARC had a successtul auling at the Fally of the
Tall Pines: U VE3AQQ VE3GRL VESIQZ VEIMCC
VE3INTQ VE3RA. The Scarbprough ARC sponsors a number
of on-the-adir oparalt:.iggawards. tailed cperating rules may
be ebtained from VE3GGO. The AMRL Awards Commitiee has
voted unammoue,lt{ to accept the recommendation of the DX
Advisary Commitiee to add Aruba to the ARRL BXCC
Cauntries List, Aruba (P4), with the new listing, will be separate
from _the Netherland Antilles llstme. New amateurs are:
VEICIV VESNGL VE3PXS VEIPNK VE3IPXX while VEZPUA
and VEILLD havs their advanced, Treffic update for the year
and for the month of Decambar will be provided next manth.
QUEBEC: SM, Harald Moreau, VE2BP—STM: VE2EDD. BM:
VERALE, VE2CSC (PBBS) very active on 145,05 aiso VEIPAK
on 145,01, Qur STM, VI , i8 back from a trip to Australia.
Many thanks to aff ORS who handled the holiday traffic with
no back Io?. Avac reqret j'ai a vous annoncer i dechs de
VEZBUM at de VE2GVP. VE2RABS-1 ast en operation a Sarel
4ur 145.05. Gilles, VE2AYH, est tres heureux avec son
nouveat KENWOOD TS- 4405, Trafe: VEZBP 64, VE2IN 81,
VEPGE.S 56, VE2WH 49, VE2EC 24, (Nov) VEZIN 33

ATLANTIC DIVISION

DELAWARE: SM, Robart ). F’es‘fritz, KC3TI—This will ba the
last ¢olumn that |, WA3WIY, will be wmln?. | wish to thank
all of my appaintments for the manner in which they have han-
died their jobs, and I also wish to thank everyons in Delaware
fot their eooperation and o wish everyona continued succass
i your endeavors. Robart Pegritz, KC3T), now your sactlon
manager, will do a fina fob, and | am sure your cooperation
will be extended fo him. Thanks again to all, It ia very nice
10 hear more checkins from New Castle Go. on the and
DEPN. Hopa you continue {o participate. DTN stations 313
traffic 40 in 23 sessions DEPN stations 43 traffic 11 in 4 ses-

sions, BEN Stations 48 tratfic & in 4 sessions, Traffle; W3Q0Q
119, KASGRL 56, WBADUG 28, KIvBw 26, KUl 23, Wa3evh
20, WABWIY 17, KCAIM 12, KG3TI 10, KC3EW 8, W3ZID 4.
[Now.) W3PQ 51,

EASTERN PENNSYLVANIA: SM, Kay Craiqie KC3LM-—
ASM: WAIPZO, KASA, KOIB, KAZFD. SEC: KHAYS. ACC:
KC30B, OOC: W31S. SGL: WASIAC, BT, BM: KBUD, pic:
WaZXV. TC: W3FAF, Let's hear it for our county ARES
Emargancy Coordinators and District Emergency Coordina-
1oz Ih the 34 counties of Eastern PA they devota many hours
{0 Iplanning for svents that may never happen, Much werk,
little ﬁlury. Thanks, pecplel SEC KB3YS has been holding
regiofial mestings with ARES |sadership since the first of the
{ear. KC3TX s naw EC in Columbla County. Public Informa-
ion Officer WAZXV has introduced himself to the clubs. We
hoga to devalop a realistic public info program that supports
and supplements existing effons. In addition to our EPA
hai , starting with the York Winterfest in Dover on March
B, try 1o make the Atlantic Division Convention, May 20-22 In
Fochaster, NY. With tha clubs, PARA’s '88 officars are K3ITH,
WD4DSV, WASCQU, and WEB3HXM. DLARG's are

KUK, W2SPK, KASMNY and KB3RI. Lehigh Valloy's arg
iazn} NK Bﬁ! WASKIF, and KAIPGW. Heading’s are

W B8, W3UGE  and
D areraro ISy WOSETE NaBht, skt Haur
should join and support a local radie club. There {sn'f one
Start onel Pleasa send in your ciub's 1988 Annual Report so
wa have your eurrant info. It the club mascat ate your copy,
simply write Aftilatad Club Coordinater KG3QEB for a reptace-
ment. [n the Philadeiphia area, regular VE test sessions are
offarad by Phil-Mont, Penn Wireless, Wamminster, Mid-Atlantic,
AF Hill, and Marpla Nawtown clubs, EPA FEEDLINE, the
guanerly newslatior sent to all Affiiated Clubs and Fleld
Drganization voluntears, prints a Saction-wida test calandar
in 8ach issue. The data come from ARRLIVEC printouts and
club news lettars. Almost cestainly, howevar, wa're missing
some sassions. Please send your VE tost skeds (date, place,
time, cantact porson, phone) for April thmugh the and of the
ﬁaar to KC3LM. By mail or via packet ta LM at KB3UD
B5. Hegardless of VEC, we will inciude your information
but we need it by 15 March, In the York area, contact K3DCU
for into on the Hilltoppars' Saturday Novice course beginnlna
an the 19th. NETS mber QN TCJSessIong)j: EPAEPT]
635/337/31, EPA 507/245/62, DIARES 78/6/4, DSESN
52174, DEARES 70/20/8, DAARES 72/0/5 MAACTN
156/05/13, MARCARES B2/39/4, SEPATN 51/15/9. PEBS:
K3RLI 346, AGIF 320, KBAUD 247, WASJOE 16, Decambar
traffic: N3ATW 1280, NEDOY 360, NGDRM 244, KD3AQ 181,
68, KASRGE 153, WASEHD 145, WalKX 142

KA3DLY 3,

WBSKPE 128, WaiPX 127, W4liq 123, NaCD 102, KBauD
79, AA3B 76, WaFA NIE] KCALM &0, 7,
K3WPT 48, KY3M 39, WAICKA 9, WIADE A, 25
W2ARN 23, W3DP 15, W3CL 14, KOIM &, W3TWY 6, WaHK
3, Novg WALIQ 65, WAZEHD 62, KIWPI 49, W3ADN 48,
KASRGF 40, KO3M 38, KY4M 38, kB3FW 96, KU3R 237
N3EFW 33, WAICKA 3TWV 19, W3FAF 18, W3ADE

21, W,

14, W3CL 12, W3DP 11, W3VA 10, W3BUR &, Ws3HK 3,
MARYLAND-DC: SM. Philip Battey, W3FZY--The MD »}n le
Dumnpling Radio Society wilt honor the Bicenteanial of the
Constitution by operating station N200EHD. MADRAS Issues
4 nice bulleting called “"Dumplin' Dotn’s”, Cther club bulle-
tins wete received from Anne Arundel, Laurel, and Frederick
Clubs. Buck, KC3Y, writes a nice column about MSN for the
Ham Arundsl News. KX3U racently issued an updated list of
MBD members. If you want a capy, let Walt know. W3VVN,
our TG, needs more technical questions for himsalf and the
ATCsa in the section. Do you have questions about your powar
Bl pll¥, Iransceiver, amplifier, ar antenna? Please get In touch
with Ken or with AHH!., who wifl relg&&iur questions to Ken,
KGi3M does ﬁood {ub at receiving [ messages an RTTY
and relaying them ihroughout 1he section by way of packet
radio. Hamiember the Timonium Hamfast, sponsofed by
BARC, on March 26-27. The Fredarick ARC was very active
thrgughout 1987 with public-service projecis. A reacant amateur
radio_demo was given to some Boy Scouts by the LARG,
WA30G2Z, MEM and KASFYY akplainad the history and
operaticns of hour habby. KN3U is working hard to repair seme
recent damage to his organization of emergeml,} and public-
service amiatelrs. Do you want an oificial ARHL membar's
aq_pomlment? i you are interasted ina Iml:u as OAS, 00, PIA,
ATC, ar OBS glease contact the SM, If you’re interested in
being an OES or EC, then contact L, tha Section
Emargency Coordinator, About expenses: Reimburssment for
any travel’ and administrative expenses for official League
purposes Is at the discretion of the SM, If vou want
reimbursement, please fill out nacessary forms, enclosa
rece'ip!s and send claims to me. N3AQ kee&s vﬁg busy in
the Fredarick area, With the iefs: Netiior ONDITTGION:
MEN/KCAY 31/42/387, WRPON/WBIBF

MDD/W3IFA 62/289/608, MEPN/NZEGF 30/

NN B EGF 41132

AIYLO 81, KZNN) 73.

WBBS) 649 4%29. WaLDD 220, K3NNi 172,

3FA 149 47, NAEGF 124 KJS:F{E 114, NB3P 108,

WASUZI 108, WASYLD 100, KTaT 75, NCav 66, K3OR

KC3zZ) WB3BJM 40, KX3U 28, WADGT 23, WBIBFK 27,
10, NF3X 10, WATQAA B, KCIDW 6,

WAIGYW 17, W3

N3AO &, Wakzw 2.

SQUTHERN NEW JERSEY: SM, Richard Baier, WAZHEB—
ABM: N2CER. SEC: K2QIJ, 5TM! WEZUVE. ACL: KIIXE. TC:
N2BOT, PIC: VACANT. 5GL; VACANT, BM: WH2UVE. DOC
WAZHEB, ATCs: K2JF, KA2RJA and WR2MNF, Congratula-
tions to the Jersoy Share ARS on becoming our section’s
newast Spacial Barvice Club, On Saturday, March 8, the SNJ
statf will be conducting on ARRL/SN Forum, The site will be
the Aflantic Caunty Library in Mays Landing, In addition fo
conductlrﬁsectlon business, we plan on having our Division
Birector, W3ABC and aiso KICE from League Headquarters
to talk about ARRL hap) enin_?s and the latest happanings in
our hobby, Since space I3 limited, we are handling attendance
raquests through our affiiated clubs. However, there still may
he some seating available. If you are interested in attending

03, 2,
W, NI 73, TeaHic: KK3F 3413 (BPL¢ ‘,,WSIW!
1

this event, please contact me 4t the address Kstad on page
§ of this GST. VE testing March 19, 7 PM sharp in the
Bagament Training Foom al the Ballmawr Community Bidg.
an Browning Rd. al Lewis Ave. For further info contact William
Helm AVAG at (eua 546-7110 or (609) 9:%2032. Old
Barney ARG VE testing on March 23 at the Ocgan Co. Human
Resources Blcrk&.. Recovery Rd. in Manahawkin siaﬂingoat
7 BM. For further info contact Bill ngs. NVZK atEg 1}
280-1406, Until next month. Teaftic: N2CER 93, WAZHEB 11
WESTERN NEW YORK: SM, Wiltiam W. Thnmgsnn
W2MTA—December BPL: N2EIA W2MTA WB20WO
KAZUBD NJ3V. It was u?_‘a a mo !

KAZZNZ, Traffic }“Decg KA2UBD 972, W2MTA 928, NJ3V 003
WB20WO 663, NP i 619 WASFL] 447, KoYAI 519, NNZH
270, KAZDBD 267, ND2S 252, WH2IIH 224, WE2QIX 2711,
W2rR 204, W2GJ J0d, KA2ZKM 160, WEAHEA 165,
144, NZABA 143, X 86, N2DYT 53,
NOEVG 49, AFZK 44 K2(R 25, WHAGUF 20, NY2V 19,
Y 9, K2IUT 6, WA20E B,MTWE.éNov. N2DYT 38.
NOW THAT WAS THE GOOD NEWS FOR DECEMBER!
Here's the bad news. . we ALL need to spruce up on cur
operating habits. Think about what you ohservad during the
h:]gh volume teaffic month, franspose that on t?_p of a
“declared” situation, and see if vou don't agrea. A Talk Net
“talk show" (2ANT) started in Jan| for the second call area,
related to traffic-handling toPIcs. t meats on 3930 kHz
Sundays at 4:30 PM (or earlier) and complates at 5 PM.
Discussion and tips on’ Amateur Radio cominunications per
the Public Service Communications Manual, the Operuting
Manual and other 1gutdllnes Azresented andng]pubhshed b
the ARAL. TAY 1T, YOU MAY LIKE [T, SECTION APPT
DEC} WAZUFQ—Southam; &0} W2B\‘0-AI1e£anMZDAY-
e, KB2DP-Oneida, WB2QZL-Ni ara, WAZLIKX-Yatas
WBACUF-Schahatie; _I(OESECSWZB H 'K2CWD KBZKW
WAZUKX; A SPECIAL THANKS TO KB2KW who has had to
stap down as DEC-Southern and EC-Broome County. Chuck's
priorities are correctly and appropriately established with &

ff" r much géeat?r than that of these past asm?nmamg.
Y RACES S5SB 101-006-04 NYSH CW 018-004-04
?v‘é%ﬁ- LW 388-378-31 NYS/E® CW 427-388-3

EM  425-160-31 WDN/E* FM 523-200-31
5SB 693-593-31 VHF THIN FM 05
BHVYSN  F

NYSPTEN SSB 860-152-31 M 28710-31
EmNplre S8 CW 332.070-31 JCRACN FM 293-012-30
G Net £M  422004-31 Blyoline FM 0
OCTENE" FM 620-124-31 QCTEN/L* FM 218-074-31
STAR® FM  355-061-31 LCARES £M 045Q00-04
Skyline FM  000-000-04 WDN/L* FM 437-160-31

*  EM_ 2H7-181-31 N = M 306-362-31

YSIL F| -
*NTS Net. NOTE: Tioga County “TIGARDS" meets on
Sundays at 8 PM 1463@[3‘6 (ARE% & RACES) 1987 N\?SIM
totals ware 3,059 massaﬁes passed (QSP). .. With stations
checking in {ON:; 4,082 fimes. Not bad at all for NT8 le
1 Net aparation! Plus WDN/M is tap notch
1504 and QNI 4127] Not at all bad for Cycle 11T
pronears! Also, thanks to‘xlour Man
viousty WBZEAG), ana WB20V 3
Awards Coordinator, KA2K, has an expanded role: now with
VU W.A.S. and 5-Band W.A5, LU OFFICERS:
Binghamton WAJIWKA KB2PC WB2SGS K20R;
HCA N2 WERLS0 iy Coveson Vol NS
. Tompkins Coun

Naey AR, Utha FABATSASSunty, WHEEY KH2HON
close wih a SBALUTE 1o two VERY DEDICATED Lady
&feramrs. . .very best wishes in retirement to Arline Sender,

ATVMC. . .and once again, as in every year past. . .G CR,
WaRUF. May wa all follow their example as radio hams.
“HAVE A NICE DAY.”

WESTERN PENNSYLVANIA: SM, Otto L, Schular, K3SMB—
NET ONl QTG SF8S kHz °] MAN
WPACWN 277 176 31 3685 700 PID

WIASUNX

WPAPTN 53 208 3683 B0 P WASHLN
KEN 201 89 24 2983 1490 P NIEMD

PFN 175 293 31 3958 500 PN WASTHT
WPAZMIN 332 188 31 ABI2888 400 PID KAZEGC

NWPASMTN 516 66 27 44594513 00 PID  KCANY
WEARTTY 7 2 4 840 £00 PISU WASZSC
It is with sorrow that I must rﬁmn that WB3HUE, Leslie Grim
ot Si?af. PA, is a Silent K%oo e had the 147,285 reppater and
amateurs traveling in the k Forast area will miss him. Qur
svhmpaih% I3 axtended to his family. Indiana Counct’grAHC
ofticers for 19608 are Pros: KA3JGN, VP N3FGY, Sec/Treas,
K3RIKJ. Beat wishes to Shel who was Sac/Treas for 20 years
and did a fine job and good luck to his successar. May he
have agood term. Fort WsWirel Assn new officars
for 1988 are Pros, W3Z(S, YEY, Sac. NIDOL, Treas,
KaIV, congrats o al, Offcers of Saciion are SEC: WASUEN,
STM: N3EMD. BM: KC3ET, TC: N3EFN. O0C: KXav. ACC:
AKZJ. SGL: W3DTW, PIO: N3DOK any suggestions or affers
of help to them will be most desitable. Wa noed 00s with
equipment 1o trace illegal interferance especially on two
meters. if found and , try o have lwo or more withesses
ta verity your repart. Pleasa apply to KX3V for appointments,
You may also send applications to me. We need vour help.
We need mare volunteers in afl arsas ORS, ATC, APIOSs, etc,
Wae hava two stations who made SPL this manth: NIJEMD and
g!SOKN. who said it's his thard in 52 gears. Congrals to hoth,
ecember Traffic; WIDKN 594, NSEMD §72] KQST 447
N3FM 287, NICZ W242, NIAES 167, W3NGO 133,
109, WAIDBW 76, KAZNVP 74, K3SME 55, IKC3i , KVaL
38, K3LTV 38 WARLUL 35, W3KUN 35, K83AG 32, KO3ET
32, KASEGE: 20, N3EKJ 18, WATWIB 17, WASQNT 14, W3SN
g, “"‘Kﬁﬁ%f' #3GKP 7, KE3JQ 5, N3COR 5, W3AHH. (Nov.)

CENTRAL DIVISION

ILLINOIS: 54, David E. Lattan, WDOEBG— SEC: WOQBH.
STM: KSCNP. OOC: WOTT. BM: KIENT SGL: WokPT, Bto:
NSEWA, ACGC: WESSFT. TC: NaRF, ASM: AAgD,

{continued on page 90)
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mth low-noise
preamp!
MOGEL
2M30-160P
tor 2 meters
SALE!

$219.95
From the Originator ot the
QUALITY VHF AMP/PREAMP COMBOI

Cordon (Uest's

27 DRV NOVICE

£ODE TAPES = 112 PAGE ACOH +

ALL FCL_FORMS » SAMPLE TESTS « PLUS MORE!
* $70in equipment certificates from

ICOM, HERWOOD, & YRESU.

¢ Ham radic equipment “Wish Boohs",
» ARAL membership forms, PLIS
» Hotline for student questions.  AIDITINAL
. [TEMS

Course completion certificate.

MA-40

40" TUBLILAR TOWER

s745 SALES $549
MA-550%

59" TUBULAR TOWER

21245 SALE! $899
® Handles 10 sq. ft. at 50 mph

® Pleases nslghbors with
tubular streamlined look

aTX-455

55 FREESTANDING
GRANK-UP

® Handles 18 sq. tt. at 50 mph
» No guying required

® Extra-strangth Canstruction
.&h & Can add raising and motor
drive Accessoring

Showtowithoptionat
MARS rolor base

IN STOCK FOR QUICK DELIVERY
OTHER MODELS AT GREAT PRICES

@gmu‘ﬁw

Contemporary design,
quality and a 5 year warranty
on parts and labor.

& months on the RF Final transistors.

All amplifiers have GaAskFET receve
pré-amps and high SWH shutdown protestion

| Measter( prd |

&lpha Belite
BMocdel DELTA-4

Lightning Surge Protected
4-Position RF Coax Switch

¢ Exclusive center
"off” {ground) 4
position.
# lses ceramic
Arc-Plug®
protector. .
® Micro-strip mrcmtry—
no wafer switch.
Model DELTA-4
{UHF Connectors)
Model DELTA-4/N
{N-type Connectors) $89.95

FREE SHIPMENT
MOST ITEMS UPS SUJ

$69.95

AN lectronic
.. Applications

PK-232 Multi-mode
Data Controller

« NEW IBM Fax Screen
Display Program Available
* Transmit/Receive on Six Modes
* CW/RTTY/ASCI/
AMTOR /Packet/FAX
* IBM and Commodore
terminal programs available
* Radio Ports for HF and VHF

in Stock for Quick Delivery :
Free Shipment

. N
DX THAT o

] FTANDS QUT v

FROM THE CROWD I

- B& 10, 15, 20

. ~ Meters

- Whether busting pileups,
rag chewing or hunting
rare DX, the AS stands
aut from the crowd with

Mast the perfect combination

not
included of sasy assembly, the

ity and great

performance,

® Boom Length 14 ft.,
Weight 27 Ibs.

® Wind Surface Area
4.36 ft,

REG.
319.95

SALE
219,95

Plus Shipping

CALL TOLL FREE (800) 854-6046

Todl frea including Hawail. Phone Hrs: 7.00 am to 5:30 p.m. Pacitic Time. Calilornia, Arizona and Georgia customers call or visit neayest store.
m ﬁnzona and Georgia residents please add sales tax. Prices. specifications., dsscnmmns subject fo nhangs wnhuut null

right size, rugged durabil-



Bob Ferrero WER.J

Jim Rafferty N6RJ
VP Sa. Calif Div.
Anaheim Mgr.

KENWOOD
TS-811A

TS-711A

Ideal VHF UHF base stations for
2ms70om transceiver nperation

GREAT PRICES.CALL

KENWOOD
TS-4408

ey

HF TRANSCEIVER
© 160-m to {0-m Amataur Band
® 100-kHz 10 30-MHz Genera!
® Availabie with aptional
bult-m Antenna Tuner

CALL FOR PRICE!

KENWOQD

Compact FM Mabile Traﬁsceive“rs
LOW PRICE!

ANAHEIM, CA 92801
2EAVW [a Pal

Relween isneyland &
knctts Berry Farm

ATLANTA, GA 30340
6071 Buford Hwy.

14041 263-0700

Netl. Mar_ KG4nJ

Uaravrlle 1 mu north of 1-2385

President

KENWOOD

TS-9408

TOP-OF-THE LINE
HF TRANSCEIVER

CALLFORLOW,LOWPRICE

KEN\QQD 100 W
g, TS-140s

50 KHz to 35 MHz
HF TRANSCEIVER
CALL FOR PRICE

BURLINGAME, CA 94010 PHOENIX, AZ 85015
ma 299 Howard Ave

7714 761-3033, (213) 860-2040 (415) 342-5757

George. Mor, WBGNSY

qamiles south an 161 trom S80

OAKLAND, CA 34606
2210 L vingsian 5t

(4158) 534-5757¢

A, Mgr. WABSYK

17N-5th Ave /175-thith Ave

1702 W. GCamelhack Rd
1602 242-3515

Bab. Mgr. K78DH

East of Hwy 17

SAN DIEGQ, CA 92123
5379 Keanny Villa Rd

(E19) 560-4900

Tam, Mgr. kMBK

Hwy 163 & Claremant Mesa ivd  CLOSED SUNDAYS

KENWOOD

TH-21BT/31BT /41BT _

ZMTR 220 MHz 440 MHz
MINI HAND-HELD
With dip switch .
programmable  aspmona |
CTCSS encoder  BATIERY
buiit-in.

GREAT
PRICE!

KENWOOD
TM-221A/321A/421A

2MTR 220 MHz 70cm
Compact FM

PP \Mobile
Transceivers

-2,
FREE SHIPMENT
MOST ITEMS IUPS BURFACE

LOW PRICE!

KENWOGD
TH-215A

Full-featured

2m Hand-held
Transceiver

with 10 memories

FREE SHIPMENT
MOST ITEMS UPS SURFAGE

GREAT PRICE

VAN NUYS, CA 91411
B265 Senulveda Blvd.
1818) 988-2212
Al Mgr. KEYRA
Hait iego Fwy
atWictory Blvd

STORE HOURS

10 AM-5:30 PM

idhaia’

Toll freg inciuding Hawaii. Phane Hrs: 7:08.am 10 5:30 p.m. Pacific Time. California, Arizona and Georgia cusiomers call or visit nearest store.
California. Arizona and Georgia residents please add sates 1ax. Prices, specifications. descriptions subject 10 change without notice.

CALL TOLL FREE (800) 854-6046 o
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87



W B([ICOM| fivsi | B IICOMI 1C-900
IC-275A/275H, 138-174 MHz | MULTI-BAND
IC-375A, 220 MHz :
IC-475A/475H 430-450 MHz

MOBILE

— e e T YOU CAN OPERATE SIXBANS
HF SUPERIOR GRADE G - i ' WITH ONE CONTROLLER!
e ; 2 MTR 25/45W, 440 MHz 10 MTR, 6 MTA,
TRANSCEIVER 200 Mtz & 1.2 GHz 10 MEMORIES

SALEICALLFORPRICE | ® O ARE YOU READY FOR
1.2 SHz OPERATION?

| HAND-HELD
VHF/UHF

2-METER MOBILES , : il
1G-28A (25w)  10G-28H (45w} ‘ B IC-02AT [C-2AT 2ZMTR
7 ) : . A IC-03AT [C-3AT 220 MHz
LOW PRICE! [l IC-04AT IC4AT 240 MHz

IC-u4AT/u2AT

440 MHz, 2MTR
Miri

‘ RS Hand-Held
The Latest in ICOM's Long 25 MHz-1300 MHz Mo
Line of HF Transceivers IN STOCK EGR GREAT
CALL FORLOW,LOWPRICE IMMEDIATE DELIVERY ?

ANAHEIM, CA 92801 BURLINGAME. CA 94010 PHOENIX AZ 85015 VAN NUYS, CA 91411
a2 W, La Pal 99 Howard Ave 1705°W Camelback Rd fi26h Seputlverla Hlvd, :
1v 141 Th1- Sl.ldd 1213} BRQ-2040 (4150 M2-5757 1602} 242-3515 {818 9RR-2217
Retwren (isreyland & Gewrde, Mar. WEBANSY Boh. Mar. K7RDH Al Muor. KBYHA

Bob Ferrero WERJ KnoHs Berry Farm 5 miles sanfh o AN 4rm SFO Easl of Hwy 17 3an Miego Fwy

Prasidant ATLANTA, GiA 30340 OAKLAND, CA 94606 SAN DIEGO. CA 92123 A Victory Blvd
BO71 Butord Hwy. 2210 Livingston St 5375 Kearny Villa R STORE HOURS
Jim Rafferty N6RJ 404 ypa-0700 1419} 534-a757 1619) 560-4500 10 AM-5:30 PM
VP So. Galif Qiv. Neil, Mar KC4MJ Al Mgr. WABSYK Tam, Mar, KM6K
Anaheim Mgr. Uoraviile 1 mu north of 1285 i7N-5th Ave /175-16th Ave Hwy 163 & Glaremont Mesa Bled CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046

Toltfree including Hawaii. Phane Hrs: 7:00 am 10 5:30.p.m. Pacific Time. California. Arizona and Geargia customers call or visit nearest store.
EGalifornia, Arizona and Geurma residenis please add sa[es fax. F’rlces specmcanuns descnptmns subwct i} nhange without nmlce

Meyster Caeed

88 s



vy
¢ RAESY
HANDHELD

FT-209RH
2 MTR

FT-109RH
220 MHz

FT-709R
440 MHz

FREE
SHIPMENT

MOST ITEMS
UPS SURFACE

GREAT PRICE!

FREE SHIPMENT
MODST ITEMS
LIPS SURFACE

AESY |
FT-727R g

5w, Dual Band
2m/440 MHz

Enhanced
Version

CALL FOR PRICE

FREE SHIPMENT
iMOST ITEMS UPS SURFACE

“All Majo

FREE SHIPMENT
MOST ITEMS UPS SURFACE

EAESY

FT-757GX

Compact HF Mobite Transceiver

CALL FOR PRICE

HF AMPLIFIER

CALL FOR PRICE

e F'x‘ -
j@ff‘ﬁ?ﬁ g(—

MINI HAND-HELD
FT-23R

2 METER

FT-33R

220 MHz

FT-73R

440 MHz

UPS SUIRFACE

'CALL NOW
FOR
LOW PRICE

rm

k4 ﬁm\[s;«“wlﬂﬂ

FT-21 1RH/FT-711RH
4EW/2MTR  35W/440 MHz

YOUR BEST BUY!

WESHIPDIRECTTO YOU
FROM ANY GNE OF OUR
MATIONWIDE QUTLETS.

ANAHEIM CA 92801
2620 W, La Palma

1714) 761-3033, (ZH) 850-2040
Belween Msneyldid &

Knotts Berry Farm

ATLANTA, GA 30340
4071 Buford Hwy.

(4041 263-0700

Neti, Mgr. KC4nJ
Doraville, § mi north ot -78%

Bob Ferrero WGRJ
Prasident
Jim Raflerty NGRJ
VP S0, Calif Div,
Anaheim Mgr.

BURLINGAME, CA 94010 PHOENIX, AZ 85015

799 Howard Ave.
415) 342-5757
Gemue Mgy, WHE[JSV
5 mules south an 11 from SF0

DAKLAND, CA 94606
2210 Livin smn 5t

q o
178-5th Ave |17§ 16th Ave

1702 W lamvlhark Rd.
(B02) 44-3515

Bob. Mgr. KiRDH

East of Hwy 1¥

SAN DIEGO, CA 92123
5575 kearny Yilla Rd

(6191 560-4900

Tom Mgr, KMBK

Hwy 163 & Claremont Mesa Bivd

VAN NUYS, CA 91411

6258 bepulwda Rlyd
1818) 9882217
Al, Mgr. XK6YRA
San Mean Fwy.
at Victory Blvd
STORE HOURS
10 AM-5:30 PM

CLOSED SUNDAYS

Toll free including Hawaii. Phone Hrs: 7:00 2 to 5:30 p.m. Pacific Time. Gatifornia, Arizona and Georgia customers call or visit nearest store:

.CALL TOLL FREE (800) 854-6046@

Ealnurnla Arizona and Georgia resmems please add sales tax Pru:es spzmrmahnns rlesnnphuns suh[ect 10 change without notice
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CORPORATI ON

8975 W. GOSHEN AVE., VISALIA, CA 83291 ﬂ

dtahatt ot oot

Fastest Shipments
in the Industry.

MA SERIES CRANK-UJP TUBULAR TOWERS
Will handie 10 sg. it. antennas at 50 MPH winds.

frder 1
The AP
price |

0 geat -.
i 18
“[‘,[ﬂas

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD SUGGESTED
NO, MAX, MIN. SECTIONS POUNDS Top Bot. HAMPRICE ]
MA-40 Elg 1B 2 242 F'sg. 4w § THOO : []
MA-550 55° 2o 3 435 3"sq. & s12a5pn oW W
MA-S50MDOP* 55" P i 3 620 g, & $2640,00 i-.i.-;;ﬁ L
MA-TTO ja s poan 4 645  3'sq. A" F2BAS.00 [ ror base &
MA-T7OMDP* 71 22 10" 4 830 3'sq. & SITHO0 s
HA-BRUMDP* 8% ane” 5 1128 3%sq 10- S50g0.0g  Fetor drva
‘MDP modets complete with haavy-duty matar drive with postbve pull down
FREE STANDING CRANK-UP TOWERS
Wilt handle 18 sq. . antennas at 50 MPH winds.
MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD  SUGGESTED
NO. MAX. MIN. SECTIONS POUNDS Tep Bol. HAM PRICE
TX-434 38' 216" H 355 12%" 15" $ 92500
TX-465 &' o 3 670 2t 1 $1395 00
TX-472 e i 4 1040 124" 1% $2295,.00
TX-4T2MDP* 'S 22'g" £ 1210 Rt 2% $3695 00
1X-459 [ 234 5 1580 12t 5% $3995.00
T X-488MDPL" 89 e 4 1800 12w Phwt $5595.00

“1X-472MDP tnciudes neavy-duty meotor drive with pasitive pull down. TX-4B9MDPL comes with heavy-duty
rmator drive with dual level wind and positive pulldown. | Both matar drive madels include limit switch bracke?s),

FREE STANDING HEAYY-DUTY CRANK-UP TOWERS.

Wilf handle 30 sq. It. antennas at 50 MPH wings.

MODEL HE!GHT HEIGHT NUMBER WEIGHT SEC. OD

NOQ. MAX. MIN. SECTIONS POUNDS Top Bot
HOX-538 -3 21'8" 2 &00 15" 18"
HDX-558 o 22 3 710 15" 214"
HOX-572 e 228" 4 1420 RE Pl
HEX-572MDPL” Ery i 3 1600 15" el
HDX-549MDPL" ag' 28" 5 2440 15" Rl

SUGGESTED
HAM PRICE
$1195.00
$2095.00
1350400
35495,00
$7195.00

*Incivdes heavy-dity motor drives with dual level wind and positive pull down, HDX-572MDPL inciudes limit

switch brackets anly, HI3X-589MOPL. includes hmit switches a

nd lirmit switch brackets.

FREE STANDING “..OW PROFILE" COMPACT

ERANK-UP TOWERS.

Wil handle 18 sq. It. antennas at 50 MPH winds. ( TMM-433HD hantiles 24 3q. ft.)

MODEL HEIGHT HEIGHT NUMBER WEIGHT SEC.OD
NO. MAX. MIN. SECTIONS POUNDS Top  Bot.

TMM-43358"° 33 wiomast 114" 4 315 10" 8"
TMM-433HD" 33 winmast 114" 4 400 - 12" 20
TMM-54158" AU wiomast 1 3 430 10~ A"

SUGGESTED
HAM PRICE
4 28500
£1195.00
$1285.00

‘Hy=-Gain and some Alliance retors when installed inside tower will restrict ratracter height by approx: 4"

Mast Kenpre madels allow jull retraction

" Standard bases included with all towers

{except MA-T70, T70-MDP and 850-MDP).

ALSD AVAILABLE: ® Motor drives for most fowers

® 't 24° amtenna masts ® Coax arms @ Service platforms

® Mast rafsing fixtures ® Special bases @ Limit Swilch Packages
FOR ADDITIONAL INFORMATION Contact:

Emateur Electronic Suppiy (All Locations) ® Texas Towers

Ham Radio Outlet (Aii Locations} @ U.5. Tower (209) 733-2438

Frices are FOR tactory: Visalia, U& Prices and specifications are subjact to change without notice.
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THE 1988 GREATER

Maryland Sate Fairgrounds
Timonium, Maryland

BALTIMORE HAMBOREE
AND COMPUTERFEST

Saturday, March 26 and Sunday March 27

ADMISSION $4.00 ONE DAY OR $6.00 BOTH DAYS
Sponsored by: Baltimore Amateur Radio Club, Inc.

P.O. Box 85, Timonium, Maryland 21093

FOR INFORMATION DiAL: 301-HAM-FEST

ILLINOIS SECTION NETS
NET EHEQ TIMES (LOCAL [LLINOIS)

ISN 3905 1800 D

ILN 3890 1830 + 2200 DAILY

TN 3705 1900 DAILY

CTN 147.6008 2100 DAILY

ILARES 908 1630 15T + 3RD SUNDAYS
ILLINDIS INDEPENDENT METS

IEN 3940 0900 BUNDAYS

ILEN 3915 1630 MF, 1430 SUNDAY
NCPN 3915 0700 MORDAY - SATURDAY
N 72 1215 MONDAY - SATUBDAY

PN 70

WBAGOJ reports that the 1987 llinois (S0 party was the kest
in recent mamary with a total af 73 (appropriatel) entrias
submitted. K8FD ot Bed Bud took fixed station first place
honers with KFID of Elgin winning the mabile categary AND

lacing secony overall, The Society of Midwest Canisstars
ook the honors i the club mtegorY. Thanks to AGSE for
sending me acopy of the GIRC newsletier. Many clubs send
A copy at ther newsletler this way each month, and i 1s greatly
appreciated. 1 know that for many clubs thig I3 not faasible
from a budget standpoint on a regular basis, but if your club
ends up with a newslatter production overTun some month any
ot the Section jeadara listed at the top ¢f this colugn wouid
appreciate & copy as it helps us to keap In touch. Thanks to
WHERFEB for the tratfic procedures articla in the Becember
CTN newslatter. His hints and suggestions should be lami-
nated o the deskiop of all NTS paricipants as a guide for
the new and a reminder and referance for the seasoned.
Congratulations to Dot, NSALC who got quite a nice Chrisimas

ragant this year s she passad the 300 banchmark an her

XCCI WAOES makes a goad point in his December report
«we arg always pushing for increased participation in the NTS
nets by ARES members as iraffic handling skills are vital to
the well prepared amateur; those of us on tha trafiic nots need
to remember that there may be some new folks montoring
“In the woads” and conduct the net in a manner which makes
it comforiable tor them to check in. ['m sure OT NTS lypes
can remember the “first net jitters’. One suggestion was o
kenp the tralfic transmission speed on the phane nets down
to that which can be easily written down as an aid to those
whoare"m%in along,” Traflic: KAIFEL 1,286, WOMLX 382

NCaT 374, KIoL 245 WSLWH 230, KSCNP 208, WATMAD
188, NNOM 177, WIHOT 182, S 160, NrDOY 141,
WASVLC 130, KGQEW 82 73, KAGRBV 47, WANXG

44, KASCTW 41, WBITVD 24, WOLNQG 32, WDaDZl 30
KIWMP 22 WDSHQW 21, KIKR 13, WDSCIR 10, WDBIBH
10, W9RTD 8, WOEOS 8.

INDIANA: SM_Ron Kogzor, KOTUS—ASM: WIUMH, KDIER.
SEC: WDOAYD. STM: WAL ACC: K9ZEM, TC: KGPS, PIO:
KASLGM, SGL; WASVDO, BM: N9CJT. NM: ITN KD4DU, QIN
KJg, ICN KDOER, VHF WOPMT, IWN KASERG.
NET FREQ TIME DALY UTC QNI TG QTR SES
TN 3910 1334213042300 3832 509 Za84 Ba
QIN 3656  1430/0004G300 584 517 1781 b2
ICN 3705 2315 143 39 720 39
[WHN 3910 559 AN
ETS ° 4146 333 4073 126
Agst: NOCT, BM. DO mports received from WBIOWG,
KABBYN, KAIDZM. Silort mg: K9QLB, Evansville; K§ZDO,
mond. BPL: K13, O/14, Rizd7, 87195,
. O/4, frs20. SI575, D8, Congratu‘atiuns to Noel,
NYCJT, m Golumbus, Indiang's now Bullefin Manager. Noal's
task is to pull the siate’s two metsr packet BESs Into the
bulletin distibuticn network and %gtﬂn state and national info
{o ciub editors. Spring time i3 storm time in [ndiana, | hope
our local emergency Service s raady o gol Stale RACES is
planning a statewido meeting sometima in March on the topic
of amergency respenses. | plan to attend and recommend that
all our and othars involvad in such activity ba thare, Check
with WASZGE tar datails. Several Indiana cluos are taking p
In the Constitutional Bicentennial celabration with special
200" calls. NASK continges to send ICN into 1o new Hooster
Novices and net participation is qrowln?. Jein the gang on
3705 far slow-gpeed net aperation. Look tor Director Metzger
and me at the Indiana Hamfest op March 13, Don’t forget the
Indianzpolis Hamlest and ARHL. Canvention on July 8-10. Club
officars ploase rmake sure that you've sent in gour 1988
affiliation report. S5SCs should alsd sand their 3SC renewals
in to K9ZBM as soon as they ara notified by Hatrs. Such a
small task to stay an sctive ipal't of the family! If your club has
baen thinking about upgrading 1o S5C status, contact K9ZEM
for datails. Thare are real benetits tor your group if vou do.
Congratulations to WOLIC who raceived a plaqua for 60 vears
of membarship, Gutstandingl Chuck is ane of the founding
fathers ¢f Fert Wayne HC and has baen active sinca the '208.
It wauld ba nice if we all could contribute as ruch to our hobby

, R 49, Y 43, )
30, WOZGC 28, WDSHI 22, WHOIHR 21, WDIDWD 20,
NIASR 15, WASOHMX 13, WIPMT 12,

WISCONSIN: SM, Richard H. Regent, KYGDF--SEC:
WOOAK, STM; KQU'TS. ACC: KASFOZ. BM: WBBJSW. O0C:
N . PIO: Kg2Z, SGIL: AGHV. TC: KBGDF, Congratulations
and thanks to N9BDL, Les, for belngsnec centrol station 402
times last year; mosug:vn WHNN, WSSN, and WIN/E. March
12th, Fox Glites AR agiest, Appleton East High School,
The 1988 Wisconsin QSO sl at noon un March .
Get an the air fo meet Wisconsin amateurs, Give the
Wisconsin QSO Party a try, check QST Contest Gorral or ask
cther amateurs tor detalls, March 22nd, Tri-County ARC
Hamfast, 8 AM, Jalerson Caunty Fairgrounds, walk-in exams
%Badgar Examingrs begin at 10:30 AM, talk-in 148.52 MHz.

e Badger State Smoke Signals newslatter promotes Wis-
consin Amateur Hadio with exam lists, club meeting $ched-
ulas. plus news, packet racio updales, and features. Cantact
K9Z2Z, K9EN or WBUQT for inferrmation on how yoy or your
club can subscribe 1o the BSSS. Sorry 1o report Silant Key
WOFBL. KASWWT, John, of Kelinersville says ha thought ha
finally was working TGOME in Guatomala or 20 meters S58.
But after sevaral eéxchanges, John finally discovered it was

lucky Ko of Hammond, Endiana, who the DX station was
Q5 Iﬂg. Traffic: WBOYPY 1529, KEOCJ 1008, KASRIL 591,
WACEE 437 N YOV 347, KBGIDF 235, WASWYS

CBE 437 NOGJ| 417, We

224 “WOUCL 179, KIAKG 147, NOBDL 144, KARBHL. 140,
N9 B?tani KAQU%V 25 KGFHI 52, NIBYS 48, KASKLZ 38,
KGOB 30, WOUW 20, KAGVIA 29, WDAJID 27, KOJPS 27,
KASJJY 24, KILGU 20, WOPVD 8. (Nov.) KC9LJ 864,

DAKOTA DIVISION

MINNESOTA; M, Georga Frederickson, KCOT—If I'm cor-
ract, it seams that retail businesses expect 1o do something
Iike sixty percent of their annual sales during the Christmas
Holiday season, | suppose we could say samething like that
applies 10 the NTS, expecially the Minnesota Section—at loast
we genarated a total traffic count of 9,880! That's a whopper

{continued on page 94)



10, 15, 20,*40 meters

Whether busting pileups, rag chewing
or hunting rare DX, the A3 stands out
from the crowd with the perfect com-
bination ot easy assembtly, the right
size, rugged durability and great per-
formance.

*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
. + Baom Length 14ft, Waight 27 Ibs
- * Longest Element 27ft
% * Wind Surface Area 4.36ft
N, « Turning Radiusg 15.5

N “ With the Cushcraft A3 you too will
‘ stand out from the crowd.

THESE HAMS ENJOY THEIR HOBBY
WITH CUSHCRAFT ANTENNAS

Just recently got the beam in the airand it works
great! ... (F.H. Huyetie W7ALZ)

Works absociutely great! . . . {Bob N1EKP) /
Thanks for a fantastic antenna . . . (Jeff KASTKC) ’

The antenna went togather quickly without miss-
ing or left over parts. Nice job of packing! . ..
(Ray KETRO}

A fine antenna! . . . (Joe KASMMJ)

The beam pertormed very well under rugged
conditions. Over 13,000 contacts were made
and 142 counirfes . . . (NMavassa Expedition

6YSNR) m‘\ \
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% 75 main st

Large

Hi@ asoiz
ICOM

iIC-28A/28H IC-38A

TH-215A

FT-767GX  HFVHFIUHF

WE STOCK ALL MAJOR LINES OF AMATEUR RADIO EQUIPMENT, ANTENNAS,
TCJWER ﬂND RADIO ACCESSORIES.

STORE HOURS

MondayFriday AL OR WRITE FOR OUR FREE CATALOGUE

Sy (D00 AN o WE SERVICE WHAT WE SELL! Hise8hG8e035Y

Setting a new standard of efficiency in ®
moderately priced kilowaft amplifiers A“§EW?R@§
AL-80A LINEAR AMPLIFIER
The Ameritron AL-80A combines the time proven
economical 3-500Z with a heavy duty tank circuit to
achieve nearly 70% efficiency from 1860 to 15 meters. It
has wide frequency coverage for MARS and other
authorized services. Typical drive is 85 watts to give over
1000 watts PEP SSB and 850 watts CW RF output. A Pi-L.
output circuit for 80 and 160 gives-full band coverage and
- exceptionally smooth tuning.

The AL-80A will provide a signal output that is with 12 *S™ §
unit of the signal output of the most expensive amplifier |
on the market—and at much lower cost. Size:
15127 D.x 14" W.x 8" H. Weight: 52 Ibs.

ATR-15 TUNER
PLUS OTHER QUALITY The Ametitron ATR-15 is a 1500

AMERITRON PRODUCTS: watt T natwork tuner that

. _ e Lo covers 1.8 through 30 MHz in 10
AL-1200 and AL-1500 Amplifiers dedicated bands. Handles fuil

1500W CW output legal power on all amateur bands
AlL-84 Amplifier—400W CW output above 1.8 MHz.
RCS-4 HF Remote Wireless Switch Five outputs are selected from a

X X : heavy duty antenna switch. The ATR-15 has a peak reading watt meter.
RCS-8v DC UHF Remote Switch SWR bridge and a dual ratio balun. Size: 6" H. x 13" W. x 167 D,
PIN-5 QSK Switch

Available at your dealer—Send for a catalog of the complete AMERITRON line.

AMERITRON, Division of Prime Instruments, Inc.
9805 Walford Avenue * Cleveland, Ohto 44102 # (216) 651-1740
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KENWOOD

:

T™-721
TM-721A FM DUAL BANDER
TW-4100A DUAL BANDER

TH-215AT, 315A,
415A, TH-205AT

TH-25AT, 45AT |

ANTEHMNAS

* Larsen Antennas
¢ Diamond

* Van Gorden

* AEA Isopole

* Columbia Cable

HNTENNAS

» Cusheraft

APB, A3, ARX-2B, 215WB + more |

« Butternut
HFeV, HF2V, HF5B
* Hustler
Mohile HF, Mobile VHF, etc. y

IC-28H, 38A, 484

AECCESSORIES
* Astron Power Supplies

*« B&W Accessories
* Bancher Paddles

FT-23R, 23R, 73R

FT-T27R
DUAL BAND HT

Callbook

¢ World Radio TV
Handbook

* Gordon West
Radio School

AGCESSORIES
MF)

i AntennaTuner

Plus Full Line
Of Accessories

VHF & UHF Amps

1278

MFJ 12708, 1274, 1278

March 1988
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SUPER ICOM BP-78, 13.2

volts, 900 ma, dauble the

ganacnv ot the lcom BP-7,
W 0

SlIPER ICOM BP- 88,96

volts, 1200 ma, 50% more

aappgcnv than the lcom

Both are hase charge anly,
BP-7S or BP-85 $65.00*

Exact replacement FNB-2 Nicad pack for YAESU
FT-404R/207R/208R with case, $24.00*
Inseris far:
Kenwood PB-25 $25.00" leam BP-3 $20.00
Kemwood PB-25H, PB-26 $27.00" [com BP-5 (500ma) §76.00°
"Add §3 shipping & harding, CT residents add 74£% tax
Lomplete line ot NICAD packs tor Icom, Kenwood,
Tempa, Santes, Azden, Cordless Ielephones Alka-
ling, Nicad. Mercury and Lithium Cells. All battery
packs include a 1 year guarantes. Commercial Radio
Packs also avaifable.

“Write or call today for a compiete catalng.”

Dealer inquiries invited.

iR

149 Palmer Road * Seuthbury, CT 06488

= (800) 634-8132
54 | in CT [203) 264-3985

— NEWQTH ?—\
INSURE UNINTERRUPTED Q$T BY NO-
TIFYING U5 OF CHANGE OF ADDRESS
ATLEASTS6WEEKS IN ADVANCE.

Print Old Address Print New
or Attach Label Address
i
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MAILTO:

ARRL
225 MAIN ST.
NEWINGTON, CT. 06111 U.S.A.J

of a month—and to any gutside the Section who haﬂpen to
sea these figures—yes, they are correct! A Big Thanks ta all
m the Minnesota Section for a great )ob Some & realty did work
hard in the fun [Llnaﬂ of Ham Radio, that is. traftic handling!
And, vou can tell by the traffic tatals below how it aff worked
aut. A special thanks to Ray Munger, KAGARP, MN SEC, who
100k upon himsaif the awesone task of ariginating all thosa
messages v behalt of the Handi Hams. tn'spite of sub-zem
cold, computer lock-up and other adversities. Bay finally
ravailod and the mission was accomplished, just In time ta
aat St Nick, Needleas Lo say, a lot of stations all over the
country were heawl involvad and vital to the success of the
wen:ure and so a Blg Thanks te them, too. As a result, Ray,
BARP has bean selected ms the Minnesota Section
"Amateur of tha Month™ ter December Thanks Fta and to
all in the Section in all our Nets for "malang it ga, ﬁmd best
wishes io L-varetL WoKYG, wha while in the hospital
recoverln fram a Broken leg, manaFed 10 keap in touch by
phone h and 2 meters. Gond Evergtl, and best
wishes or ] sEeedy recovery, Until next time {UNT) 73, Jim
&\é’_nlfjher KM

N| TIME FHEQ CINPOTCISESS MGR
MiSN/A B30P 3585 353M66/31 WAUCE
MEN/2 S0:00P 3685 2727131 &DDNH
SEN B00P 37D 346/38/31 HARSBY
MSPN/N 1205 3960 580749301 WEIWNJ
MSPN/E 5:30P 3860  1002/400/31 KCAT/KDOC!
MNAMWXNT SCI{)P dﬂsg 4“’31596131 WKDOG[

A4 3G
Trafiic: KABARD 2153 wame ory wuucs 722 KAEIEP‘(
s24, WAGTFC 450, KDRCL 535, WoGHW NEFO 25

NACGLS 188 K‘FBI 141, KABSHY 1 Dacau?:na ch_-.i
2 wan WABONE 73, NBJF’ iy NZBC 72, KGHT 64,
Ple K»ds E 35, KASPDM 34, WY 4 21, WoHWD 21,

Total trar-hc 9.880.
NORTH DAKOQTA: £M, Bill Kuriti, WCM—Vhe 25th ar of
the Peace Gerden Harnfest will be os Jaly B, 9 and 10. The

Fied River Hadio Amateur Glub in Fargo is planning a hamfest
for March 26 with tables, dsalers, and VG tests, The waather
tiets have been busy sa far during this mild winter with warrm
temps and no snow. The data net has had ong of the busiest
menths evar because of the SET tast last Oct. More on this
niext month. Blsmarck enjoyed their Christmas 8a That wi
10 business ar masﬂn ust a party, COAR alsy plans m
donate a repeater to NI Nerth Dakota hams will racaive
naw Centennial license glaies to helf) celebrate the ND Cen-
1ermia| \ﬁears dunng 'a In the North Dakota Sec-
tion AR plarthing out centennial ac‘tlvtzxes 2t this tuna.
Thera is nmrun ﬂnal qn lhat at this time. [ raftic: KAGFSM 229,
NET SESS/IQNIRATCG MGR

Goase Hiver 1 990 9 AM Sun H12410 Waco0
Data 3885 6A0PMDa  XUr114s KABFSM
WX Nets 3885 9AM, [‘)I.e.:!l) & BAEYEI4 WBGFE
& 4

Storm Nets  3.885  as needad WO
North 40 146.64 0200 Sun H28i0 NSpH
SOUTH DAKOTA: SM, R. L. m . WEYMB—Asst SM:
W B, SEC: kAR | KDAYL. Sauth Dakota

ABE, WADFP!
stations autnorized by the F(.,C. tur 1he spacial “200" callsigns
{0 ba cperated the weak ot Oct, 29 to Nov, 4, 1988, are as
Tollows: W200BLK, Black Hills ARG: K200V  Gouth Dakota
School of Mines and l’achnologEAH OYMB Mobridge
Ares AHC; WB2D0JZ2, H AHC at Aberdeen and
WRUONOZ Huroh ARG, Make plans now o visit one of the
clubs |:|ua-ing1 the week and assist with operating. South Dakata
will ba well represamad Sou! h Dakota call books still
av:-ulable——con KDBPYL. The LARK Treasurer reports tha
987 convontion at Wa:ﬂrtwrl hoosted the treasury by
$210:3 77. The South Dakota CW net handled 179 meassages
m Dec. Thés*?t has ﬂrown but would like more checkins. Mon-
Fri 7 PM ST on 36510 total trattic reported for
Dacamber was, 1950 Traffic: NSDPF B8B, KBERM 338, KBZBJ
177, KBAIE 113, WOMZ[ 79, WAHOS 73, KABKPY 70, KOoYL
63, WADVRE B1. WBEOME 51, WbYMB 17.

DELTA DIVISION

ABKANSAS: S DaIeTElmple WERXL—ASM: KSUR. SEC:
NSBPLI. STM: WAOK AGC: NiSD. SGL: WELCI. TC- WSFQ
QOG: NR5C, BM: WSLL, PIO: K5TML, Freq. Coord: WBSFLIP,
Congratulations to Juel on his election ‘as Dalta Divisign
Dlre ctor. | am honored to have been appointed to complete

rm as Section Manager. 1 appreciate the Arhansas
Fleld ganlzanon Joal has i ptace and wish for therm tn
remain. Frincipally, they are listed above. Much of thls spacs
allotment has beal devoted to traffic in the past. | hope to
devate space to other areas In the luture. Let me know
thoughts. The *'All Arkansas Hamtest” s eoming up in April
1988. Ptan {o attend the ARRL Forum, SEC NSBPU holds an
Emer ency Communications Net on 3987.5 every Sunday at
5:30 loeal.’ All stations are welcome, Mot spols Ot Arkan
activity next month.

LOUISIANA. BM John “Wondy" Wundargam KEKR—ASM
KBSEX SEC DF. AGC: KBSSL, TC.
, ESQK Packet: NESS. Russ, NSADF, e,
Section Emargancy Coordinalor reparts that during a tecent
savera waather storm in the Baton Rouge area, the National
Weather Servica called on the Amateur Radio community ta
hal with eyewitness reports cf property damage and floeding,
An ouﬁg Is raquest was unusual, it was {‘y.‘handled by
DPL, the Baton Fh:lugs 8 Area SKYWARN coordina-
tor Using the 145.95 and the 145.49 rapaaters and menitoring
assistance from Ei, W5MD, and Shelten, KDASL, they ward
able to provide a usetul list of damage reports coll et:ted from
the Gireatar Baton Rou e araa and from points as distant as
Amelia, La, Milton, KA7JPH, was recam appointed as the
new SKYWARN cdordinator and the liaisoh with the National
Weather Servica Stati, The 1988 La, hamfest schedule started
with a vory suceessiyl one day hamfest at Hammond on 16
Janhuary featuring lois ot atiendees, swap tables and new
aquipment dealers. Next is the putstanding two-day bash at
l.afaxgtte on 12 & 13 March in the Halldoine sponsored by
the Acadiana ARA. Den't forget the ARRL and Louisiana

Council farums. | hope to see you there.

MISSISSIPPI: SM, Jim Davis, KKEZ—ASM: WSTAD. SEC:
KAJPKA. SGL: KASWRYX. 00C: KK5K, AGG KEVXV, BM:
WSEPW, TC: KFSDE, STM: KESW, PID: WNSM. \.’HF.'UHF
Coor: NSDWL, Tox to WSAXQ for help durlngh;omadu at
hit Jackson area 16 Mov, Welt done te hams in'Memphis and
West Memphis for excellance after killer tomado on 14 ec
and masslvn flood week lata. Weir:.om n new se.ctlon
appein WRX, as St KA4PKA as
A e Riar N (NSEM] Sess: 25 " &
Nst (NSSM%\ISB‘SS‘ 31, NI 462, are 12,
Coast ARES (KA

t]lﬂa! MSBN SDE) bess 1. QN TG 86. Gulf

Sagst § Gess ummes md 18. 5th Hegion
C 13(14 i{"\sr

5Al

a affic; KT5Z: Sent 76, Fecd

162. NsAMK: Sent 310, Recd 271. Dal 1, Tma! D5J
Sant 11, Recd K. Dol 10, Totad 27, NS5M: Sant 10 Hecd 7

Del 6, Total 23. KK5Z: Recd 3, Del 1. DRANS Sass 62. ONI
1295, Migs represented 100% by NSAME, KT5Z, W5HKW,
KEBW, WB7CQQ.

TENNESSEE: SM. John C, Brown, NO4Q—ASM: WA4GLS.
ACC; WASGLE., O0C: WIFZW. SEC: WA4LGZQ. &GL:
WAAGZZ, STM: NGAJ and T'C: WAHHK. Well lelfow Ten-
nesses amateurs, this 1s the [ast Section News Roport that
NO4Q will be compasing fop gublication in QS7. | have amjoyed
the opportunity to b ¥our Section Manager tar the lagt saven
years. | guess you m ?nt say that | am Qolng out with a big
usto in that | spent the last two weaks of my term in the
os ital with & light or mild heart attack, accordrr:ﬁ 10 the
ors, It had me foclad as | was sure that | had a gestive
roblam from the two years | spant as a prisoner of war in
SVW 11, | am well on 1hé road to recovary fow, thanks tor all
the cards, good thoughis and prayaers. Twill be'on tha uanous
reruencies on most all modes ircluding packet. | am happ
to report that maode tor tratfic hardling is well and gel n
organized as in the last few days, | have had notificgtion thal
the regien 5 (ANG rl net manager has been appeintad, and he
15 making an eto at all section contacis establishad, He
will need the hel nt 1 the people working that mods which
sepms to be quite a few. | hava nat heen advised of any of
the new Tennesses Staf, but t am sure the word will be out
soon. 1t is also raquested that ali clubs change the mailing
of club paper o your new Manager, | enjoyed very much tha
Pportunlty of [ooking at each of the ciub bu letins ard
ﬁ.‘ aning data or intermation ax fond for the source of the Info
that wes included in this column. Thanks to all that sent them
along, Again, “GOOD LUCK TO THE NEW SECTION
M i P m" o odis ihz[ams inl.tFE‘-eS“ .ECnI-IEON I‘ﬁiczb%n
tratfic ar o paripd is as follows: assi0
TR esstons- .?-4. N QTG 408; W
Sesslons-az QNI 253, Q1 56, The GW net honor rall for this
ricd honors N4OZB ‘and W4LVF' Inﬂwldual stahon actvibes
r 'hls erlnd is as follows; WQ 230 (& BPL), K4WWQ
0, WAAEMR 125, KASKDB a7, WaTYV 80,
W4PFP 21 K&4L8 21, WAAHKU 15, K14V 12, KBAUGQ 11,
WAEWR 1 AMEZT 7 and WAPSN'7. Many thanks for all
the fine repnrtsx ClIL.

GREAT LAKES DIVISION

KENTUCKY: 8M, John Thernes, WMAT—BEC: WB4NHO,
STM: KASMTX. PIO: WA WF. Twenty-three NKARC
members participatod In a search for a lost child who was
found safe. Cwensboro AHC provided assistance walchln

for forast fires dunng the recent drougit. Bab Ko
i recovering from iliness; | wish to thank Rosie, 4SM for
Elckxng up Bob’s KNTN net manager functicns N4GNL has
pen appclnled as DEG for Dustnct 4 ﬁl
NI QTG SES:
MKF’N ‘i 20 k D4RWU
KTN 55 ad WR4LEG
KNTN 238 55 g KBAOZ
P IE 59 BAAVAKZEQ
SAR (’Dac;mK4VHF 244, KI4QH 208, WD4RWU 195 K4AVX
ing, Tx |-;c4 37, NAPEK 3D, KA4SAA 2
WALSWE WDACOF 1d WB4AUN 10.

WA4NOG 9, ﬁ’SHn KI4QH KAAMTX 87

MICHIGAN: SM, George E. Flace, WBIRGY-—ASM: WA1LRL.
ST WDBKOT, SGL NAGNY, DOG: N18S, TC; WEYZ. Tha
MITN has & newly appainted net manager. Della, WDBEIB,
will be over seaing the affairs of this busy M. nat. Walcoms
back Della, i's nice to hava vou In this siat again. Stan, KBSE,
14 stepping down from tha ACCG position, Thanks Stan, for the
vears of service, THs i$ my first colume as SM, [ wish fa thank
gach of you for givin Mqvme vour vota of mnﬂdenco | also want
1 thank Jirn, our SCMISM of the past B years, for
tha ab he has dong, What does a SM do? | am just starting
nd out, I¥ 1 go by the formal description given by the
Ledgua. it sounds Ike a hormiclable Lask for one [0 unde
| caf sum Mp their cuttine in six words. Recruits, Su| arwses
Appulms, aintains, Conducts, and Writes. |.ooks like | have
lats to do ahead, | am here 1o serve your needs, and the needs
of aur Sectjon. It s{!::u have a ¢lub newslatier, please pul me
o your srailing list. If you wauld like to hald a isague position,
please lat me know whare you think yay car fit in, 1 need
several good people in key positions. If ?;ou nead & club
speaker,” | would lte the apportunity address your
membershi Please got to me well ahead as the dates are
mlmﬁ quickly. Also Déve, WBYZ, and bk:p, WDBKAOG, make
exgellant speakers for your meetings. We need to work close osaly
with our new Nowvices. They need our guidance and need 1o
be welcomed 1o the local Amatau b?mup I‘he MI Novloe Nat
is on 3. ?10 MHz daily , Tam,
KEBJG, I¥ yau wolld hke l:o help with this new ne! lt your roup
is act & VE team, or is providing amataur classes, pleasa
ot me now where and when, | would Ilke tn enl:oura.gs yau
;? take part in an of the following NTS M

ET FREQ TIMEDAY A TFC ‘iFSS MGR
MNN 3710 S:JOFMDY 18 KRG
UPN"  332% SOOPMDY 1320 125 -'35 WABDHB
MACS* 3953  [1-00AMM-SA 525 187 31 C
MITH 3953 POOPMDY 665 354 31 WELEEIR
OMN* 3663 S00PMDY 932 210 686 WDsRHL
'-‘.FMTN 145.33 mﬁF‘MDY 434 151 31 NEHSC

F Net Aeparts T 3! 0BQ

VEMN Eaar Bi30PM Dy oM Late 10PN Dy; MACS 1 PM
Sun; UPN 12 PM Sun; Chk. Dir. for other ML Nats. Traffic:

KASCPS a11 DERGIC NEEGK i-DO,

, WDEK 5 KEGIG 508,

ﬁgwnmﬁazaesﬁmﬂﬂHemmm e
WBAYPG 95, K56, 7—1 WA &7 &, W&%ng
KEEQD 81 KBUPE 59 NYaW EJO 42
WBSMTD 32, Kao 27 AWM G‘f
26, NSCNYZS WBBEZ 1é KBMJK 19, WHIDT1B KRZJU
WHaIW, EX5 11, KARLAR 8, WEURM 5, KAH-VDJ(5
W8YZ 5, WEGUP 3, NOLGF 3, NX8S 1, A8 your SM, what
can | co tor you? My address an ns)hnne Huriber 1s on page

LISV, | ain a reqular on the MI the 3932 Sunday
5 PM Ml ARPSG net. March 26 and 27 mark the Diamend
Jubilee of the first known widespraad use of Amateur Hadie
tor Emergengy Communications, Michigan and Qhie will be
on the air with special-evant stations duting this weskend, A
nice certiticate will be ofierad 1or working a special-gvant
station in each state, Look tor sl
QHIO: SM, Jeffrey A Maass KSND—AbM NBAUH. SEC:
WDBMPY, 5TM: KF&.J. BM: WhzM. ACC: KJ30. TC: KEaMU,
OOC: WBBZLE. SGL: NEICV

NET QNI TG BESS TIME[LDCALI FREQ MGR
BN[E) 328 203 41 16845 BT NEEVC
BNIL) By 1N 2300 3877 KBTVG
BNR 318 144 31 1600 3606 WREK
BSSN 2699 121 37 09451900 3873 KOBFW
DNN 155 &1 1825 ST WDAKBW
SN 264 107 31 B0 3677 NBAEH
DSSBN 2427 1516 93 1030,161%,1830 249726 WBBIGW
DssSN 158 103 (545H-F.0B00S-5N 3577 KABGJY

icontinued on page 98)




?’E:ONVENIENCE A
Free Ups Ground
Service on All
Transceivers and
Related Accessories

George K7THBN

g

CeCOMM

6115 15th NW
Seattle, WA 88107
(206) 784-7337

ICOM IC-761
Top of the Line

COMING SOON

ICOM IC-735
Portable/Mobile

"SPECIAL

Purchase any ICOM
handheld radio and
receive a spare wall
charger FREE.

v T

SPEED

Same Day Ship- |}
ment of ltems in |
Stock i

Dale W7GAB

ICOM 1C-900
& Multi-Band

e Fiher Optic Hemote Cable
¢ Mounts Anywhere

e W
ICOM IC-23/38/48
Compact Mobiles

ICOM
IC 575 /275/375/475
Deluxe Base Stations

ICOM MICRO

| 1 2AT *
(L AAT *

Micro-Size
Handheld
Automatic
Circuit

440 mhz

¢ AVAILABILITY 3§
! Large Selection }
i and Competi- }
{ tive Pricing

Battery Saver
& 2 Meter and

Frank K7DS |

TS 440S/AT

MOST POPULAR TRANSCEIVER
TS 140s/680s

&

TM 221A-321A-421A

KENWOOD

HF TRANSCEIVER

KENWOOD

FT1-23R

YAESU
FT736R

Y
WSERVICE WSATISFACTION
Compiete Friendly and
Repair Facility Experienced
Joe NYTX Sales Staff
Scott NWTU
el W
STORE HOURS:
Mon.-Fi,

9:00am - 5:30pm

Saturday

MINIHT

MOBILES
TH 25 AT

® New Pocket AEA PK 232
Size SIX DIGITAL MODES
Transceiver INCLUDING WEATHER FAX

® 10 Memories
with Auto Scan AEA

* Extended SOFTWARE
Receiver Range ® PC-PAKRATTTM
140-163MHz & COM-PAKRATT™

PK-232 TERMINAL FROGRAMS

HANDHELDS

' March 1988

10:00am - 4:30pm

a5



NEW FEATURES..MORE PUNCH...
WEFAX, KA-NODE™, GATEWAY,
SIMULTANEOUS HF/VHF OPERATION,
PERSONAL PACKET MAILBOX™,
AND 32K OF RAM

Newl WEFAX over 50 commercial stations

in 20 countries broadcast facsimile weather charts
IWEFAX) around the clock. These synoptic charts, ofien
hand drawn and digitized, show femperatures,
pressures, and surface conditions over wide land and
ocean areas. And the plus for Kanfronics packet
owners is that vour KPC or KAM can now demodulate
these fransmissions with the WEFAX command. Using
the Kantronics MAXFAX™ program or writing your own,
you can then display, stare, or print these charis,

Newl KA-NODE 1 you use a digipeater,

you'll really like KA-NODE. Each KPC ar KAM can run
as o KA-NODE, providing ¢ “circuit pafth™ through
several KA-NODES fo a CONNECTION with local
acknowledgement of packets, o remoie stafion
heard log, a KA-NODE heard log, and no exhra
averhead in the packets (all are pure AX.25). Better
vel, KANODE KPCs can cot as end-user TNCS
simuitaneously.

Exclusive!l me kam and kpc4, being
true dual-port TNCs, can act as digipsater or KA-
NODE gateways, Connect on one frequency and
cross-connect through to the second portl With KA-
NOLE, the acknowledgements are kept on each
freciuency.

EXCIUSive! KAM and KPC-4, again being

the only frue dual-ports, also suppori simulianecus
operation of poth portsill You can have o connec-
tien on one frequency while another station is
digipeating ar using your KA-NODE on the other
portl

More Punch! sng. of course. all kpcs
cnd KAM come with 32K of RAM standard!  And

they all come with Kanfronics Personal Packet
Maillbox ™,

We have 1200/2400 baud PSK and 30041200 MSK add-on
modermns for the KAM and KPC-4 {oo.  MSK, minimum shift
keying, is the wav io go on HF packet, you'll gain 3-5 DB!

“Butwait,” you say’? Ul already have a Kanfronics!” No pro- : ' Suggeste ; !
blem: Call the factory for Updiate 2 8 (319 05 fo S:?";’%Ei]. oo d Retail $329,00
Toull get WEEAX, KA-NGUGE, PBBS, TCPHIP networking com-
patibiity. and morel At Kantronics we are commified to
kesping vou up to date.

u
[T VAR EAY R ANOUR G EWAY - AMIPRRS PER-MSK .
[ v Ve, e v I . ¥Er

Suggested Retail $169,00

Suggested

gl
K- s = Vit yEs oy O e . - . e
s e o o RF Data Communications Specialists
KPC2AX0 et e e 2o 1202 E. 23 St Lawrence, Kansas 66046 (913) 842-7745
KP4 i e faes Ve gEs )

96 057«




RF POWER | CHOOSE ONE!!
[ 3 [
TRANSISTORS THE AMP SUPPLY LK450—SINGLE TUBE ECONOMY
We stock a full line of SETURTE PERFCRMANCE ENGINEERING!
for amater, marine and. | CPLANCO CHARLOTTE * ONE Eimag 35002
, r &DAY
business radio servicing * ;__1 ?IOQV;R}(HS PEP output
-
Partial Listing ot Popular Transistors N Qu. : d bt
2-30 MHz 12V, (* = 28V) uiet 2-speed blower
PN fiating NelEa. Match Pr. * Centralab bandswitch
MRF421 a 100w $24.00 $53.00 . OISK o
MRF422* 150W 36.00 78.00 QSK standard
MRF454,/4 a BOW 14.50 32.00
MRF455,/A Q BOW 11.75 26.50 RELIABILITY!
MRF485* 15w 6.00 16.00 ‘ o
mﬁjg, G 20W 16.00 35.00 » Full-wave bridge rectifier
SAF2072 4] 65W 12,75 28.50 ¢ Computer-grade capacitors
SAFI662 a 1w 24.00 53.00
SRF3775 Q 75W 13.00 29.00
SRF2795 o 0w 15.50 3200 PROFESSIONAL STYLING!
SRF3800 Q 100w 17.50 38.00 . —
2502200 a 80w 16.75 39.50 Compagt 45 pouno!s
2502879 [0 100W 22,00 48.00 * Convenient desktop 51Ze
Q = Selecied High Gain Matched Quads Available | |
i i i ) i i i
VHEUNF TRANSISTORS 12V, ! Yasi The LK450 glves you all this and rr?m:s?. It slthe best buy in medium powe; HF linears
Rating MHz  NetEs.  Match Pr. | today, great for contesters and ragchewers alike! Looking for a No-Tune version? Wehave it
MRF245 BOW  136-174 27.50 6t.00 }! - the LK45ONT!! And, with our two-year warranty, you're assured of our commitment to
MRF247 75W 135174 26.00 58.00 ality. Make YOUR e Wi SUPPLY!!
MRF248 SOW 136174 33.00 3100 \ quality Mla e YOUR power play today ith AMP
MRF641 15W  407-512 18.00 42.00 ! L4 " |
ol S AVl S Py CALL TOLL-FREE TODAY (ORDERS ONLY}: 1-800-346-5701
MRF646 40W  407.512 25,00 54.00 ||
MRFE48  50W  407-512 31.00 66.00 | ONLY $ 899.50!
2N6080 AW 136-174 6.25 - t
2N60E1 5W  136-174 8.00 - | ONLY $1099.50!
2N6082 25W  136-174 9.50 — ) . )
NG0B 0W  136-174 3.75 2400 | {Add $4 S/H. North Carolina residents add 5% sales tax. Send cashiers check, personal
2N6084 AW 136-174 11.50 28.00 check or order by cradit card. For personal checks, allow 18 days ta cleat.)
PARTIAL LISTING OF MISC. TRANSISTORS Far further information on our full line of amplifiers, ‘ﬁ m
:g:}g; 3;5-83 :2::3 §'§’3 tuners and antenna accessories, call 919-851-7388 - . P p
. R ’ . = . b]ll"’(‘!udeill.R N
MRF137 2400 MRFE30 225 9:00 AM - 5:00 PM Monday - Friday. Ralelgh, Norlh Carating 27007 o
MRF138 35,00 MRF346 43.50
MRF174 80.00 MRF1946,A 14.00
MRF208 11.50 CD2545 16.00
MRF212 16.00 SD1278-1 17.75
MRF221 11.00 2N3553 2.29
MRF224 13.50 2N3266 1.25
MRF237 2.70 2NL427 135 The HF5B “Butterily™™
::Eggg :i'gg g:::gg ‘;-gg i A Compact Two Element Beam
MRF240 15.00 2ZNS591 12,50 for 20-15-12-10 Meters.
MRF260 7.00 2MN5641 8.50 | 1 Operates as a Dipole on 17 Meters.
MRF251 8.00 2NS642 1375 | §
MRF262 8.7% 2N5643 15.00 Butternut
MRF254 12.50 2N5945 10.00 .
MRF309 29.75 2N5945 12.00 . Verticals
MRF317 56.00 25C71946,A 15.00 e
MRF 406 12.00 28C1947 9.75 . e g )
MRF433 11.00 25¢2075 3.00 e = Butternut's HF
MRF449 12.50 25€2097 28,00 - = e hiaf |cac§ use
MRF450 13.50 2562508 2.00 L. . highest-Q wning
MAF453 15.00 252640 15.00 T circudts (not lossy
MRF458 20,00 25C2641 16.00 _rapsl] 1o outperform
MRFATS 3.00 OUTPUT MODULES ail multiband designs
MRF476 2.75 SAU4 55.00 ot comparable sizel
MRF477 11.75 SAUTTA 50.00
MRF4T9 10.00 SAVE 42,50
MRF492A 18.75 SAVT 42,50 Model HF6V
MRF497 14.25 SAV1S 48.00 *80, 40, 30, 20 15 aud 10 motars
40582 7.50 M57712, M57733  use J automalic handswiching.
NE41137 2.50. M57737,. SC1019 SAVY *Add-on Wit for 17 and 12 meters
Hi-Gain, Maiched, and Selected Parts Avaliable s e o,
We stock RF Power transistors for Atlas, KLM, Collins,
Yaesu, Kenwood, Cubic, Mirage, Motorola, Heathkit, .
Regency, Johnson, leom, Drake, TWC, Wilson, GE, etc. *Unique design reduces size
Cross-reterence on CD, PT, 5D, SRF, $0, and 25C P/Ns, but not performance. Model HF2V
Quantity Pricin.g Available Foreign Orders‘ Accepted ':z:::tyrzggie;ugn “Designed tor the low-band DXer
Shipping/Handling $5.00 Cob/VISA/MC +Aulomatic bandswitching en 89 and
Orders received by 1 PM PST shipped UPS same day. all bands. 40 meters
Next day UPS delivery available *Turns with TV *Add-on umits for 160 and 34 ar 20
ORDER DESK ONLY — NO TECHNICAL rotar melers .
(800} 854-1927 *Only 19 lbs. #32 feet tall - inay be lop loaded for ]
| ORDER LINE andior TECH HELP | additenal bandwdth. 3]
(619) 744-0728
FAX (619) 784-1943 For more information see your
dealer or wnte ior a iree brochure

RF PARTS

1320 Grand Avenue
San Marcos. CA 92069

\ BUTTERNUT ELECTRONICS CO.
E jl 405 Exnt Markat Leckhart. Teans /0644
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This conference was held in conjunc-
tion with the 1887 Amsat Annual Meet-
ing in Southtield, MI, Nov. 8-8, 1887. 11
papers are presented with topics on:
trends in spacecraft technology, and
space scierce education, FO-12 mail-
box, QRP EME, Phase l11-C and Phase
IV developments in orbital determina-

tion and attitude control. Cver 100
pages $12.
OTHER CONFERENCES

Mid-Atlantic VHF Conference. This con-
ferance was sponsored by the Mt Airy
VHF Radio Club, Oct. 10-11, 1987, 11
papers cover everything from mountain
topping o transceivers for the 3400 and
5600 MHz bands. 120 pages. $10.

AMSAT-NA FIFTH Space Symposium

Please include $2.50 ($3.50 UPS) for shipping and handling.

21st Centiral States VHF Sociely Con-
ference held in Arlington, Texas, July 23-
26, 1987. 28 papers covering everything
from use of TVRO dishes for moon-
bounce o a solid state amplifier for 5.7
GHz. 168 pages. $10.

Gth ABRL Computer Networking Con-
ference held in Redondo Beach, Calitor-
nia, August 29, 1937, The latest concepts
on networking, high speed modems and
other packet-radio technology are dis-
cussed in 30 papers that were prepared
for the conterence. 174 pages. $10.

MICROWAVE UPDATE 1987 held in Estes
Park, Colorado, September 10-13, 1887.
17 papers on equipment, antennas and
techniques for 802 MHz through 10 GHz.
Much information on construction of 2.3,
3.4 and 5.7 GHz gear. 136 pages. $1¢.

* New and used equipment
® Forums
e Super Flea Market
* License Exams
e Awards

For Information:
P.O. Box 26576
Birmingham, AL 35226
{205/822-6130)

Talk-in:
146.880 MHz
» MUCH MORE!.

Experience the Magic
of a Magic City Hamlest!

BirmingHamfest '88
Alabama ARRL State Convention

May 14-15

Birmingham-Jefferson Civic Center

Alabama’s Largest Amateur
Radio/Computer Convention

WACUE

Sponsored by: Birmingham Amateur Radio Club — An Alabama Tradition!

900 MHz Pre-Amps -- Power Amps - TY-900
902-928 MHz Japanese lmported Preamplitiers
18 NH Gain 6 DB Nose Figure GaAs FET MGF 1202
Foaked at Center of Band — Yollage Regulated
P0-800 - Power Amplifiers
Low Drive Toshiba Module & Veatisin- 10 Watls QOut
Seze Approx 3"« 5w d" Full Heat Sink
Fower LED — Mode Pratacted — Fused
F O S0GR—357 () PR-800n—575 00
P-000BN—571 00
Limited Amount of Toshiba Mods Available
PAULDON ([(W2WHK)

210 Litica 5t Tonawanda, NY 14150 716-692-5451

THIS MONTH'S GOODIE FROM
THE CANDY STORE
ICOM  1C-781  LINDER $9,000

CD45 11 ROTATOR 316990
QOvar 8780 Ham Related Items in Stock, All Prices FOB Prestan.
Send SASE for HF Price List. More spacials in classifieds.

ROSS DISTRIBUTING COMPANY (P.0, Box 234)
78 South State Street, Preston, Idaho 83263

LT.Q.

Telephone (208) B52-0B3(, We close at 2:00 on MON. & 5AT.

Ohio Section ARES Net 1700 Sun, 3.875 WDBMPV VE exam
gessian for March and April: Beavercreek 31 2: Maumes 2/12;
Columbus 3/1Z. Ravenna 3/23: Barberion 4/23; Zanesville
3/26; Mantar 3/27; Mentor 4/8; Columbus 4/9; Maumes 4/9;
Marietta 4/10; Akron 4/23. Confact NBALUH ar ma for details.
Net Manager V reports that tha Ohio Sunrise Slow Net
QSSN) has not missed a session since August 1983: good
nb Eolksl The Besarvoir ARA hag hean certified t9 continue
n ARRL Sperial Service Club: Congratulatlon# Tha
FayetteAHA has purchased five ARRL "T!
licansing packages, and has donated them to bwo hl L
schools, two *umor high schools, ang the local libray
exceirant idea for your club, ool K8 advises that the ARL
Bth Area QSL Bureau {the 8-land incoming bureau) has
od addresses. Send your SASEs and mquxrlas 10 PO
rtu1|?5t°0cl)rl1um}t<1us [s] 43215-2;-155 I'd Ilkla 0 take 'lt]\:g
opportun| ank same special League voluntears wi
g\ee workyad 50 hard for yuﬂ FRI and KJ2O
LA.CC) our hushand/wite mmblnatlon have put countlasa
ours into their respective programs, "and have built Ohia
ARES and Affiliated Club progdrms Inio maodels for the st
of the country, NBAEH and THA, itars of the
Secticn Journal, hava dane an axcaﬂant jcb of ’groduclng a
firstclass communications teol! Bob Johnsan, K3RG
the VE program schedule forOhm. and has 1hus made testin
more acrsssible for everyone. The Net Managers and K
have kept Ohio &t the top of the NTB Bulletin
has kept us up-to-date, and has dogged League HU for more
cfficial bulletin *'meat.” Past 5C s NBXX, WBBJGW, and
F have offared sage counsel. Director George Wilson
W40Y! and Vice Erirector Al Baverson ABBP have helpad
smoo:h qut wrinkles and salve problems, The list is endless,
s']c ace is net. Sincers thanks to all, and ses you at Dayten
The 120 Ohio statians Iustad beluwhavarepun 2 total tratfic
goupt of 12,618 radiograrna (g ‘{guﬂr[%me menth of Dacamber
1987: Tra ic: ADSI WEPM.] 608,
K8JD! 587, RaTuG 447 WABEACIPASS 408,
N 358, WBZOL 524,
BdZK 2684, NHIES 249 NEB)( 220.
20 JV 192, WDSO) K80
WaSHD 17 \UABSE] 165, KASTIT 154
R fas, KOBHE 131.NaAKs KFgS
2 D1 ABHGH 98,
NSEFB aé

EYQ) B2,
# Lv 74, KBNON
78 KBV 67, WBBaHi;é

NﬂCJS A4, KEBCV 44

s%?t\anlxagt ?xaGésKéAg KA& f—‘
1968KD Sl e N | DBGT Kw NGFWT 14 K‘ﬁ‘%m
i meugfphm WSHG {1 %&f 13’ WH Hé_
aGYY 8 KGEH 9. ey
NL'IBH 7 waa wné G 6,_KABSOM 6 B IL!K‘f

, WBBHL 4, cnm NAHIL waeb
WBSOFFi KASVYT 1. Bas, &

HUDSON DIVISION
EASTERN NEW YORK: SM, Paul S Vydare oy, WB2v
M: KagM, SEC: "WAZZY 2IXR. PlD

ASM & ST
KB2TM, TC & OQ/RFI KCD70, WARVGM. SGL
KE2HG, NWSLTR ED: WB2NHC.,
NET TiME REQ NET MANAGER
S8 5 PM 3.59 Wawss
NYSIE/LL 7 PMIHOPM 3 E?T LIZN
NYS/M 10 AM 3677 N2E1A
NYPON P 3913 (8)=]e]
CDN §:30 PM 146.34/04 WE2ZCM
HVN ? SD PM 144536135  N2F IFl

SON 147 66/06 KAV
NET REPOHTS FOR DECEMBER QNE}QSQS CDN 599.'91
ESS 339170 HVN 3311122 NYPON B43/593 8
NYS/L 396/362 NYSIM 288)378 SDN 2901180 CLUB NEW
Albany ARA elocted new officers Prag-KAZHTU VP-K2
Sec-WB2FMB Treas-K2XA Board-W200u WEXM Membars
of Catskill ARA mads a presentation on Yaﬁn radi I&EJEH;
Hensanville B Scouts ey repart KA20YB and v
upgrades. C Ir__?s.nlzing'; an advancement program for
up radin C haard about packet radio from

Start thinklng about Fleid Day 11 will be hare sconar than you
think! There are still positions opan in the ENY ¢abinet, If you
are interasted, pleasa lgt me know ASAP. Don't 1nrget the
Hudsan Diwslon Gorwentlon 1o ba held on Sunday, March 13th

Commun| Colleu%e In Valhalta, Hopa io ssa

E” saf "'““" DSSHB&MYJ WENOR Rl RO NIHIE

Dec. Traffic: NZHIF 599, WB2EAG 502,
WBBVUK :-IDD NQ2H27 K270, 232, KB2AYD 162, N2FTH
42, K2ZVI 124, KAZMYS 72, K2HNW3T W2CJO 18, WB2T

NEW YORK CITY-LONG ISLAND: SWV/SEC: Walter M.
Wanzel, KA.'!RGI ASM K2fZ. ASM VE: WaNL. ACC:
KAZWIS. STM: T, TC: WARYNH. BM:
waJup, PiO: NEG FL The ollowing ara tratfic nets in and
around the section that handle NL! mesaages with the Dec.

raEa_ort fi ures.
TIME DAY MGR  SESS QNI GTC Qse
BAVHE 145350.‘& MO0 DLY KBYQK 31 N 232 —

NOVHF 146,745/ 1430 M-F K2HPG 23 NiA 116 —
SCVHF 145370/ 2000 SF KAZUMA 27 NA T] -
NYPON 3913 kHz 1700 Dly KA2UBD 31 NiA 583 -

3677 kHz 1000 Dly N2BA 1 548 40z AT
NY$S/E 2877 kHz 3900 Dly KUZN - Ni& - —
NYSIL 3877 kHz 2200 Dly KU2N - NrA
NLT 28450

2100 Wed KB2BKE 5 N/A 1B

kHz
3500 kHz 1800 DIy W2WSS 3
148,01 2ahr Diy m

"[nde endent Net, ramgn d by NTS, all times arg lnc

acket Nade Station) via WB2OBP-2 Net-ﬂom
Node Pleasa check into the NYC-L| Ten Meter Net (NLT) kol
additignaf traffic handling training. Novices please take ncte
that this na! is d65| ned I%ﬂ‘\éour Ban nga!lon AHES EC{DE

raports for De
WKV MA KAZUIU I you are :nterastad In mcre in-
farmation about the Amateur” Radlo Emergency Service,
please contact me for more information. We need a few mare
goud o araters tor ARES and , 90 join In and hecome
?a.rt o doors and not just a taker, Give something back
the hobby. EXAM SESSIONS: LIMARC-s; cond Sai urdny
of sach momh at NY Inst. of echnokﬁ:v ld ss
contact Joe, W2NL, GLK
TEAM—second Sa:urdav af each ‘month at Suﬁalk Countv

ESS' 338 76 -



STEP UP TO
ELREX CHOOSE TWQO!!

THE AMP SUPPLY LK500ZC—TWO-TUBE POWER PLUS

ANTENNAS
POWER PLUS RELIABILITY!
ANTENNA SYSTEMS + TWO Eimac 3-560Z's
= 1500 Watts PEP cutput
o Fater Dahl Hypersil transtormer
* Full-wave Bridge Rectifier

“INVEST”in a Telrex antenna! Q8K wrlennings vacLum relay
. QUALITY ENGINEERING!

Why gamble with shaddy antenna construe- + Silver-plated tank coll

jont when Telrex makes available a profess- e Ceniralab Bandswitch

ionally designed quality product. ¢ Computer grade capacitors

* Quiet 2-speed fan
AUTOMATIC LOCK OUT
PROTECTION!

» AL circult senses high VSWR

* Prevants overcurrent on 3-500Z's
NO-TUNE LK500NTC
AVAILABLE TOO!

* Switch bands and GO!

& Fast QSY when yvou need i most!
The LKS00ZC or the No-Tune LKSOON T C will take you everywhere, 160-15 meters, and do it
with dependable powar at the legal imit. They're the workhorse amps for today's serious
amateurs wha demand power, reliability and value! Our TWO-YEAR WARRANTY assures
youl that we're serious ahout being the best.

CALL TOLL-FREE ({ORDERS OnLY): 1-800-346-5701

TIRED OF WIND
DAMAGE ?

! (i - LKE00ZC FULLQSK ... ool L ONLY $1295.00
‘ i 5 LKSDOZC WO QSK ..ol ONLY $1199.00
T LKSOONTC NO-TUNEQSK ........, ONLY $1595.00
{Add $4 S/H. North Caroling residents add 5% sales tax. Send cashiers check, personal
Antennas that last “Decades”” check or order by cradit card. Personal checks, allow 18 days to clear)

{not months) For further information on all Amp Supply products,
call 919-851-7388 Monday - Friday 9.00 AM - 5:00 PM. =9 Unapel Hil Bd.

Halelgh. North Carolina 27607 '+

MS:DOS SOFTWARE. by HAMRAD |

BEAM HEADINGS LOG BOQKS
BEARING LISTS  GRID SQUARES
Q5L CARDS DXCC UISTS

The ULTIMATE software for the serous hasm, Warks with
clones and minimem systein. Price for manual and disk,

S \ | $25.00
S i~ TBSEM/AKWP fe027 Sieeping Bear Rd. Skokie, It 60076

™ TBSES/2KWP
! WE'VE MOVED

. "l GUR NEW ADDRESS IS
Some of the WORLD'S finast. : m':ﬁ-\.g?gn 8T 108
TEHEC 10, 15, 20 Mir. $320.00 | 800-826-5432
TBSES 10, 15, 20 Mtr. $475.00 ] B
TBSEM 10, 15, 20 M. $55000 BLACKLIGHT  |° bOViER gletdml o Li" Gl || e
TEBEM 10, 15, 20 Mtr. $655.00 ~ ASSEMBLY SUPPLY ™ % METER 5 ﬁp';?:r.m. =
20M328 3 elem, 20 Mtr. $410.00 3 Compnety well LR jumbe T L 374 size
i lated switehi Modutec U~1 mA signul
20M5365elom. 20Mir.  §695.00 ; T g e et Wik KLY g;g;ggg*j; B 10 eaen
20MB46 6 elam. 20 Mtr. $1075.00 - to powep Texas instru- g’?"' 14T X1 840 K TR ISR RN FLASHER
o ip- | dee -
16MS32 6 elam, 15 Mir. £550.00 h?nrggl:;rﬁg Jisite mezts compuler equis | 20y mir-2 $2.00 snch JCATE LED=4G $LOU exch
160845 8 elem. 15 Mtr. $905.00 Includes bullast, an=ef| 14-25 vac @ 1 amp 25 A RELA Y 'THANXJ%
10M523 5 elem. 10 Mtr. 5375 00 switch, power cord, CSHUTPLT: Opto 27 & 241)25 5 v HMER
. ' y apckets and FATS~BL black- | 12 vde @ 350 ma.  IPPL cowentable. - \ 11.5 vde
10M836 6 elem, 10 Mtr. $725.00 light, Mownteson a7 178" | 2 vee @ L2amp  bypur 352 voe & 1.95 amp.
BMVSS14.2 M phused  §28930 smaran i | SESEE R i O
or special effects light- s 8 e . s "X B4 " " i
F.O.B. New Jarsay ing o arasing LPROMS,  JCATE PS-00 $3.50 ench | gy S 7020 81500 (':A"',;,“# gc,?r;f“um
prices sub e CATE BLTA _$i0.00 ench REGHARGEABLE TELEPHONE [ 5,511 oneh
aubjact to change. NI—CAD CHARGER / |NH-CAD BATTERIESZ.220] COUPLING Ve
TES e T ARA SIZE 125 180mAR ¢y, o | TRANSFORMER ‘Fu"" e

— BRIDGE 2,
-~ AASIZE L2V S00mMAH %32 po [Stencor 0
Rt 'M:v‘ evory size Ni-end ¥ii 1AM WITH SOLDER TABS 52,20 f* TTCP-8 10 AMIP 200PTV
) bettery nvailable, gugf:'lcﬁ;égszjiguma%‘ﬂs 53 “35 koo ohms 578" square
- CATH# UNCC-N $15.00 each ER 54,2500 7,
—JosizE 12v Tioomad | 54,25 ﬁoz'oth"ms

CAT# FWR-1020
1$1.00 euch

10 for §8.00

. e vy meym—————
For data on the complete line ;.)f Telrex SLIM LINE VIC 20 MOTHERBOARD |°-T. f-g-‘;ﬁ“{f’ T
i 8 T ) maunt, 304" X TO o
antennas phone {an\_mrne) and leave FAN A o 3 T o0 6269492
your call sign, or write. TOYO # L ICTES S
) CATS TUTHS $2.50 "F"’t’ - {818) 004-0524
Phone: 201-775-7252 e e | MU MMBUSH [ e a1 1ot assa
one: 201- 7 4 biade - 1h 12 including 65024 and ERE mumuumrrmwm
. metal frame. 8540, Not guarinteed it great  dmomentary. i 1 VISA A ALY
Write: Telrex p.0. Box 879 2;;&" ;g:FK 11”1';13‘;%—5“ tor replacement parts or - fPush to make. = “fr‘.':sw-"w
: FE-116  §8.5 usperimentation, CAT# MPE-1 !.mmcm i e
Asbury Park, N.J. 071712 T For §75.00 ci’; ‘* VIC=20  $15.00 each W rot &2 o | e ek i e




flconceptf

"NOTICE!

At Dayton Hamfest, Booths 23 and 24,
we will be showing our first break- - i
through in a very affordable repeater
controller. Model RFC8-RC is designed -
with emphasis placed on being a flexi- - §#§
ble and 2 powerful workhorse instead . S
of providing fancy *“bells & whistles', -
The result is a control system that
handles all the requirements of large,

i RFC 2317
2M, 30 in/t70 out

RFC 223
2M, 2 in!30 aut

multiple site, interconnected systems as well as a simple repeater, I addition, facilities are
provided for a control receiver multi-channel link, up to eight synthesized remote bases, con-

trol receiver and 8 auxiliary on/offs.

WE ARE IN PRODUCTION NOW WITH THE VERY LATEST STATE OF THE ART ALL MODE
AMPLIFIFRS FOR 144 MHz, 220 MHz and 440 MHz IN ADDITION TG THE BREAKTHROUGH IN

THE VERY LATEST REPEATER CONTROLLER,

RF CONCEPTS WAS FOUNDED BY THE TWO ORIGINAL CO-FOUNDERS OF MIRAGE,
EVERETT L. GRACEY, WAGCBA AND KENNETH E, HOLLADAY, K6HCP.
All Ampiifiers have GaAsFET recetver pre-amps and high SWR shutdown protection.
' Al HT Amplifiers will accept up to 5 watts inpul,
CALL YOUR FAVYORITE DEALER FOR UPDATES

dconcepts

BRASS RACER

IAMBIC

INQUIRIES: 2000 HUMBOLDT ST, RENO, NV 89509/(702) $27-0133
FACTORY: 8911-A MURRAY AVE., GILROY, CA 95020/(408) 847-7373

Please sond all reader inquiries directly,

IBROPLE

“NOW ORDER
TOLL-FREE

1-800-AMATEUR”

See your dealer or write for an illustrated catalog
detailing our world famous products to:
The Vibroplex Company, Inc., 98 Eim Street, Portland, ME 04101

S ¢ .

Light Weight/High Strength ALUMINUM Tubing tAllovy

6us1-16) far Masts and Telescoping Elements

Howy rafirry antgnnas have you seen ined by the failure of

the mast? I you are stacking antennas or have a heam

antenna, clr 8081-1T4 Aluminum masts will increase the

survivahility of your antgnna systerm, These masts are 67%

lighter and 50% stronger than galvanized steel hubing. An

example of the weight ditference is; 2 OD x %" Wall x 247

Lang, AL-39¢, Steel-1124.

Sizes Available:

15" e 57 00 v " 1 %" Wall x 24° Long (For masts and

bapmsh ta” to 27 Q0 x (58" Wall x 12° Long (Drawri for

telescoping).

Glib and volume dscounts are otfered. MC & VISA
* mccepled For a cumplete siock list, please wate or call

METAL & CABLE CORP., INC.
(tormerly Exmet Ine.)
B Box 117 » 2170 E Aurora Rd.
——_ [winshurg On 43087 o 12161 425-B455

= <

Sew yoll in 3ayton 4t Hooth 313,

HAMLOG

Aerospace Consuiting the availabillly of HAMLOG,
the premicr ammieur mdlc logging program for (BM PCs and
rgmpatibles. HAMLOG Is the pecfect aocessory for the modern
kam statlon,

HAMLOG not only 2esps a reeord of your eparacts, but s
integrated databare features allow you to find records of pre-
vious contacts almoat i Iy. Steple and | bve, jt i
perfect for all amatenr activities, Whethet you're w contester,
& tag-chewer, Ot 0 DX'ar, your fieed HAMLOG. Unce you've
veed §t, you'll wonder how you got along without it

Satiafacifan Truapanieed--Retuth HAMLOG withln 3 dava of
retipt  if you ave nob satified and your money will be
refunded

To order your copy, sead 53495 (Pa realdents add $1.5¢
for asles tax) to:

Aerospace Consulting
PO, Box 156
Gwynedd, Pa. 19436
Cir eall 2156280275 evenings and mbcndl and onder with
your MasterCar

Communi Col]e'gu Selden—cunta.ct George, WAZVNY,
516-751-0894; GRUMMAN ARC—secand Wads, of each

hr%gmh at Betg_sg%e H?h 8::hnt:u[lrﬁgtl'tfﬁi| e Aacl-j'merwagd

Bven month on Sunday in Bah lon—aontact Jim, W2DHIK,
B16-957-5287. If your groups holds regularty sch scheduled ficensa
Bxam sgssions and/or classes, [at me khow at least three
manths in advanced so they ¢an ¢ added 1o the calumn be-
fora the printin aa.dllne é%ngratulﬁgﬂ_stothe new atficers
ubs: HiG

uf the followin
KaoME mstces 1 oot LRk, MBI Tress: Aetian
rusteas: Tom
UNTY RC—P kzmz VP Iahnot N2E2L Fisc.
S 1oh KEAARL: Cor e "Righ, KAZKDGY: T
K20WH, N2GOT, Murra&‘I{Di’lN South
NOZ Peter,
H * Troas: Al, KBSUA. Are ycu in=
terastod in helping f’“”" teliow "“Ham®' and being used K"”’
maximum potential, then please contact me arid see it t
is a position in the Secttan Leadershlp that will fit
section negds mare Oficial Observers, Assistant Public in-
formation OHicers, Oﬂima.l Bulletin Staﬁuns and Emergency
Stations. If ynu ihmk you can fill one of thege positions or just
want ta learn tharn, then contact ma; myKlaelfﬁhone
5&1 9570518, R K2YQK 380
NPGPA 111, KB2BKE 97, N2HLZB1 N2GNQ 60, NF2N 66,
W2GKT 52, K2HPG 39,

AZUIKM 55, K2HPG 39, KAZJMA 39,
1) 46, WBIEUF 34, NBETO 26, KZTWZ 14, KASRGI 14,
KA2Z'YX 12, N2FLS 10.

NORTHERN NEW JERSEY: SM. Robert H. Andarson,
H2BJG—ASM ELIAISON N2XJ ASM EQ fnfe): NW2L-

SEG NEBMN
561 W2KB Nac>o<.an tgm BZNgV
am pleased to annaunce the sacllon

ﬂ,

Badetshi raemen: of Kenineth Hampton, Jr., KY28, as
Affiliated ubOoord‘na ter (ACC), Other mtmentendorse-
ments for the next two vear term start sta% ?drEGBOT

ga&erdal\g)zNEBOT CESs KA2BZS, KAZ
AA IBB. Another MM chanqe offective 01/88 was
NJVN/L WB2ANK 1o N2FGC. New a Smntmants eifaciive
01/88 are: In Monmouth county ARES EC and OES: WB20LT
Monmouth Beach) W?.JBI ittle gslvar) WQYBS éShrews-
buryy CZZG {Spring Laks
Nz 0U of E Keansburg havin%?assad the Corticanon
axam is affactive 12/87 a maember of the Amateur Auxiliary
ta the FOC's Field Dparations Bureau, (AA). Four new OO ?
licants have started the AA cartifieation procedure, WB20OMP
as acrapted the Eastarn Area Staff appointment of Bacond
Ragion es 1 and 2 asslstant manager. Congratulations
iet efollowmg who were new! lcense or upgraded durin
%r rmstmngM mor;
AHC l5(;1{7), Han&n Bay AFIC %’ 9} VE Board (251 2['
Menmouth ARC (16/10 Novice (31 8 Granwe
H Bender. W Nebus, M Thomas, G Cranwall,

AEAOOK, N REaaTL Tmnk%zg@, qua 2881
S Fedor, szENW 'KEZ%AK; SEEH, KBZE xizzﬁ?aﬁ
C !@ir.lsax:lz'?:i B2EFB, KB2EFH, WAQZVY,
KA2Z7H, A Bendar, and A Cotavita. General %7&1 KA2RQ)

KAZAXZ, KB2APD, KB2HXR, KAZCHO, NZEMS
Stubbs. Advanced (8); KB2EKN, K2IER, KB2BGK,
N2HFGEN2I-{RH, G, and N2FQE. Extra (2) KB2OKW

and D. Tota! applicants Sae) Total New or rade [L5;8
HB%! Trattic Nets and Statistics 1or Ng\éembe ,
NET MER  FREQ TIM BES QSP QNI
NJM WB2ZJF 3695 0
b dE B s
NJN/L MﬁzﬂEF‘l 3695 2288 EWP g? 37 108
NJVNIE WB2FTX 146.805 1930 DY/P 30 58 312
NJVN/L N2FGC 14649 2230 DYIP 28 40 215
NJTTTN WAZEP] 223.88 2100 DY 28 654 497
NJSN KA INE 3735 1 30 oY W 27 127
ITTN o DY 20 1

[o)5]

NNJ/PL WEQNL 14501 .‘MHH VIA WA.2$NA-1

Packet NTS liaisan station activity for Decarnber, 1987: 57
NTS messages wers auto forward tha WA2SNA.1 PBBS,

n oﬁ rer dellve or lranster to omer ne b\y

HBaen EKN R ARy A zéh

2121119, wmzp 315")'(9 Qijag, \ﬁg: MRP

wzcm szx mmé
WAzw 23) waxn 15..i ch

MIDWEST DIVISION

[OWA: SM, Wade Walstrom. WBEJ-ASM . WBRAVW, SEC:

KDeRG. GTM: KCBXL. ACC: NUBP. DDC: WABGQMLU. EM
KaHIR TC KoAS. The ARRL Msdwest Dlvlemn will be held

May 20 - 22 In Bouth Sioux City, Nebraska this year, This

gounds iike It will ba & big onal The lowa-lllinais’ ARC and

ahem Manor Maniacs will ba using the spectal calls
bar 17-23

tgmm the DMAFt A with W200AK. Do other clgbs have plans
thepecml calls? Plan to take In the Zero District
cn a.rch 13 between 18002 and 24002, Volun-
d for March 12, 1988 in Ameas.
Kcnﬂx 5—2924504 for catails. Please ke your

SM mlarmed of c!her scheduled VE license axams. W
KBCNM are racuparating aftor stays in the hospital, WEESWD
was recantly awardad his Worked A States on 2 Meters, Cer-
tificate Number 93! Oengratulellons Leal WBEE is the new
call of WBBBHF, Wi 281 ooumnes in 1587 for the
DXCC Goiden Jybiles, I:|utg follnw% S ABgM with
234, Con re.lulat»ons bale md Varnl uiet‘;lrlg the
shack installed at hi TH. WODIA is on the air from his

KANSAS SM, RobertM Summerl KoBXF—BEC: WDCHJ.
STM: WEOYH, Continues ARES Allgnment by
Zanes/Counties. Zung 12A Douglas. Zune 128 {sage and
Franklin, Zone 13 Fottawatomie, Jackson Wabaunsee,
Shewnegl Zone 14 Atchfson Jeﬁerﬁow Zune 15 Domph 1

2. Zone
ﬂeguhilc Jawall Mik:hell Ctoud Zone 18A e.y Rlley Zone
Goary. Zone 19 Ottawa, Lincoln, Saline Eilsworth,
McPhersen. Zone 20 Dic!dnsen, Moris. Zane 21 Chasse,
Marion. Zone 22 Butler, Cowlay. Zone 23 Sumner, Harpes.
. Zone 25 Rice, Zone 26 Hano,
vne 28 Pratt Kingman, Barber.
Zone 29 Camarnche, Klowa., Clark. Zone 20 Pdwards Fard,
Hodgeman, Zone 31 Rush Pawnee, Ness. Zone 32 Finney,
Gray, Haskell, Zona 33 Morton, Stavens, Seward, Meada.
Zons 34 Grant S!enwn Keamy, Hamiltan. mnessareeley.
Lane, Scott, Wicht Zeneaﬂ mith Phﬂ:z;gs barne.
Zona 37 T'reﬁu Ellis. Ft ort un Decatur,
Graham, Shefidan, Zone 3 uve , Thomas, Hawlins
Zone 44 Chaw{enne

Shi en'nan. Wallace. Nex‘t month wai
include xones

Thanks 10 those of you voling me another




ALL BAND ANTENNAS

MULTI BAND TRAP ANTENNAS
TRAP DIPOLES
Muotel Bands Traps  Length Prica
D42 10A1520/40 2 Ly $64.95
D-52 11572040080 2 108* 62.95
D55 10/1520/40/80 3 8z 11495
D-68 1015204080160 8 148 msssp;f
e
TRAP VERTICALS-"SLOPERS":* ya
V&-41 10/15/20/40 1 o 49.95
VE-E2 {0/15/20/40/20 2 49 L e455
VS5 10/152040080 3 2 7 %
V864 10AS204080150 4 ?3EJa sos |
*Gan bo used without radals

*Faadiing can ba buriad i Sesind “Perrianertt or Portablo Use

ALL TRAP ANTENNAS are Ready | use:« Faclory assambied - Commarsial Quality -
Handia hiltpawsr - Gomes compsiela with. Deluxa Traps, Oslue center connectar, 14
(A Skanded Copperield ant. wira and End Insulalors. Automatie Band Switching -
Juperusially paver teited - Far all Transmlters, Recsivars & Transcelvars - Forall
tizss amatewrs - One foediine works all bands - Instractions included - 10 gay money
back quarantzel

SINGLE BAND DIPOLES (Kit form):

Mods Band Lengih Price
510 {0 1 179
PR 15 ' 1895
D2 « ¥ 1985
D40 40 -3 2295
080 frles] 130 #5.05
D-160 160 280 .05

Includes assembily instructions, Deluxe canter connector,
14ga Siranded Cuppart¥ald Anlannz wire and Eng nsuators.

®Any single band, or Trap anteana with “Pro-Balun” instead of
Deluxe Centar Connactar; Add $8.00 to antenna prica.

COAX CABLE: finciudes PL-258 connecior on sach and)
Type  Langth  Withantenoa purchase  Separately
RGSE %0 $3.00

L $1195
RA-58 o 1200 18.95
RGE &0 2000 35395
RGE 109 300 995

ALL BAND--LIMITED SPACE ANTENNA

]+ oty 70 toet overali langtr
» S0Tled, wealherproot lightweight sherl-  * Works ALL Bands 160 thar 10 Meters.
@it ubize NG rust emminals + Parfeat for ALL classes of Amalatys
+ Porfect maich ior your Antenna Tuner  * instal as Flattop, Slopar,
with balanced line output weried "V, or almnst any configuration
+ Hardles Full Pawer + Shortenars provide fud 135 fest
« Works with a1 tmnsmitiers, tranceivers,  elecircal langth; with anly 70 eat
recelvars, oic, physical langih
« Completaly Factory assemblod—Flaay * Utizes Haavy 14 guage strandad
o instal--NO adisiments CopperClad (CoppeiWeld) antonna
+INCLUDES 100 leat of 45001 Foading i, {30% capper, 0% high-skrangih
+ Feeding can be shartanad shaall NO rust, WAl nat stretsh ke coppar

Modal AS-2 $49.95 (U3, Postpaid)
DELUXE CENTER CONNECTOR

» NO RUST Brass Teminals
» NO Jumper Wires Usad

* N Soldering

+ Buit4n Lightning Armestor
+ With S0-230 Recsptaci

+ Easy Elsmant Adusiruants. ;
~ Commarciaf Quality K W

“PRO-BALUN" PB-1
+1:1 For Dipoles, Beams & Slopars  $17.95
* Handles Full lagaf power

» Broadband 3 ta 35 Mhz.

» Lightweight, Sealed & Weatherproof

* Defuxe connectors requira NO soldering

* NO jumper wires

« Minimizes coax & harmenic sadiation

DELUXE ANTENNA TRAPS: comosyseads

1 14" Diamstar mamerpmi-sow:-mwhmrds»ﬂandlas Fuli

2 aﬁ,_ = HV201510 $38.00k.
e P Far§-band Dipals Ant.

) SOR1SD

’ 53,004

SEEV ‘I(;UR DEALER, OR ORDER DIRECY FROM FACTORY.
Sl ortors sl
VISA / MC - giva card #, Exp. cate, Signature
SPLRO MANUFACTURING, INC.

Dept 106, P.O. Box 1538
Hendersonville, NC 28793

CHOOSE THREE!!

THREE 3-500Z's!—THE AMP SUPPLY LK550 WITH QSK

LEGAL LIMIT RELIABILITY!

* 1500 Watts output PEP

* Outboard 1.75 Amp Power Pac
s Peter Dahl Hypersil HY xfmr

* Separate filament xfmr

& Full-wave bridge rectifier

ENGINEERED FOR
DEPENDABILITY!

* Quiet 2-speed fan

¢ Centralab bandswitch

* Silver-plated HF tank coil

* Computer grade capacitors

AUTOMATIC LOCK OUT CIRCUIT!

* Senses High VSWR, overcurrent
* Guards against mistuning
* Protects your 3-5007's

From 180 through 15 meters, the LKS50 will be the voice of POWER for your station. 1500
Watts PEP output all day, every day, under the toughest band conditions you can imagine,
Contester, DXer or ragchewer, that super amp is now affordable — the AMP SUPPLY
LK&50! Available in a No-Tune version, too — the LKS5ONT!! And, we back 1t up with our
unbeatable TWO-YEAR WARRANTY! Does YOQUR amp offer all these features?

CALL TOLL-FREE (ORDERS ONLY): 1-800-346-5701

LKS30 QSK with Power Pac ......... ONLY $1895.00
LKBSONT QSK No-Tune ............ ONLY $2250.00

{Add $4 S/H. North Carolina residents add 5% sales tax. Send cashiers check. personal
check or order by credit card. Personal checks, aliow 18 days to clear.) A m p

For turther information on the entire AMP SUPPLY line,

call 919-851-7388 Monday - Friday 900 AM -5:00 PM. fumetii i, er et Co

Degler nquiries invited

Dean LeMon, KRSV sure is! Dean
got active in Amateur Radio when he
was 16 years old and earned his Extra
Class license in less than four years!

“It's a fascinating hobby and a great
way to meet all kinds of new people
from all over the world.”

Dean has 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 you got radicACTIVE
with the Courage HANDI-HAM
System?
Call or write the Courage
HANDI-HAM System
W@ZSW at Courage Center,
3915 Golden Valley Road,

Golden Valley, Minnesota
85422, phone (612) 388-0811.




[9

NATIONAL
CONTEST

JOURNAL

Mt #P4F and NATZ
Phone and CW NA Sprint Results
Cantest $kdi1x for the Eightles

ARRL DX Contest High Calmad $cores

July/August 1987

Velwno 15, Number 4

NOW AN ARRL
PUBLICATION!

The National Contest Journal is best de-
sctibed by the editorial in the July/August
issue. The NCJ Is:
« An open forum for the debate of issues
coneerning the Contest and DX fraternity.
This includes the healthy exchange of views
which may not match the “official” ones.
* Articles on the wide variety of subjects
which make up the successful Contester
and DXer. Do you know everything you
need to about antennas, propagation,
geography. linguistics, psychology, hard-
ware, software, governments, statistical
analysis, and so on?
+ Covarage of all contest and operating
events regardless of sponsoriftg organiza-
tian. Expect to ses itemns regarding the CQ
Magazine Contests, 73 Magazine, etc. .
* 4 one-stop information solrce on rules
proposals and changes, high-claimed
scores, score rumors, foreign contest
results, etc.
* Contest record-keeper for the USA. This
includes Sweepstakes records by section,
Field Day by category, GQ WW. CQ WPX,
and ARAL DX Contast records by category
and call area.
® The originator of the North American
Gprints and the North American QSO
Partles, two contests which provide a test of
skill without testing physical endurance.
Most of all, the NCJ is vou!

NCJ Subscription rates tor B ssues (one
year)
5310
Canada and Mexico $11 (First Class)
Elsewhere by airmail $12

{ ) VISA ( } MasterCard ( ) Am. Express
Signature
Acct, No.
Good from
Name
Address

Expires

City State/Pv.

Zip/PC

LR
102 USE

term as your SM, With Fxour continued help, we are ahootiga
for 30 yes, Tratfic: WEFRC 579, NZBM 279, WeFIR 255, KS
218 XF 154, KX@ 135, WaGYH 115, NBBZ, 73, WFDJ
@5, WOQMT 60, NABDG 38, WBEZEN 35, NeDJT 26, K&JoD
19, WBCHJ 17, WiMYM 18, WEHBD 7,
MISSOURI: SM, Ban Smuth, KBPCK—Clubs m%r\fiin% thair
1988 aficers are;: Heart of America ARG, Pres, BU, VP,
HTRP, Sou. KAPSXY and Treas, WESTVV: St. Gharles ARG,
Pres. KABUXQ, VP WHBRAB, Sec, NﬂH‘léZ, Troas. NFEQ,
Board Memhbers, WEDRCZE, NOIAB, NDGOM, NPECE and
KABIKU: Hannibal AHC, Pres. NTECG, VE WBOORZ Sec.
KAGYES, Treas, KPCG and Trustoe, KK@P, The Mark Twain
Lake repeater {148.835an ?Paraﬂng from its new location
has good coverage in the Norlheast part of the state. A net
is called every Sinday evening at 9:00 PM, Different clubs
helped in their cammunities during Christmas by providing
communications for parades. The Kimberling City ARG as-
sisted wilh the parade in their town and also cperated an
amateur tadio messaga boath. ARRL literature was givan out
to intarested persons, and around 100 messages ware sent.
The booth was cperated by: d KBJAOQ. The Mid-
MO ARG assisted the Jefferson City Jaycees in organizing
and providing communications during the parade, Club mam-
bers aarticigaﬂrrl%gere: KARDLD KE| BCLE NaIFI NoILB
NGLV NRIOD S NSPB NY@P W7BJ WABUFT WBOBVV
WBBDZX WRBATPK WBAUEY WBETPLQ and WOBW, The Bt
Charles ARG provided communications for the St. Louis
Marathon. Club members ml-:inﬁ &iur-t wera; KBBCH KBOBEP
WABGKD KASCWL WDRCZE NOF T NOHOA NOHMZ NBIAB
KDPIH WONVM NQIP NFBO KESCJ WBPQUB WEHORAB
WEBBUGY KAUXY WBIYDQ KOBZ and KWBEZ. It will suon
be spring storm season. if your club assists in storm watch
for your community, contact your local EC to find out how you
can help, If you dan't know who your EC is or ﬁgour county
does not have an EC, contact CU, Missoun SEC, and Ken
will be glad to give vou infarmation on ARES activities in your
arpa. bilent Keys feported, KBAZL and WBETVA.
NET  SES QNI OTC DAY TIME  FREQ MUGR

62 378 454 " Kas

MEOW 31 724 227 OLY 530 3.963 KOOSR
MOSSE 31 635 188 DLY §:00 3.963 KeQRB
HEN 2z 2 24 MON-FRI 12:.05 7.280 KEDS0
RRABN 30 3286 7oLy 8:00 148.15/79 N
FHD 4 101 7 MON 200 14643 WARKUH
CMEN 4 5 6 WED b 148,16.78  KpRCK
5ARN £ & ¥ TUE P40 145 43/7.00 WAENW
KCBAR 4 &9 4 MON 800 14541 KADSSE.
MORAT 4 18 4 BAT 8:008M I8 el
SLAN 3 308 3 MON 8:90 14831491  KEWEX
TAEN & 76 3 TUE 8:00 147.84/24  NOBE
ARESN 5 52 2 THU 200 147 8550255 NOFQW
MOFON 4 31 2 WED B:1s 222420402 ARO
PHD1O 3N 2 THY 200 4,43 WBeKUH
KAREE 4 5% 1 SA1 9:00AM 14837097  KBUAA
LOZBG 27 479 [ MON-SAT G:00AM 1461378  NBMVO
5 97 OFR 900 148.13/.73  NBHVO
TCN 5 48 o THU .00 476009  NZEF

CMYL 417 0 MON 200 1471876 NBHVO
Traffic: WOBMA 772, WABYJX 590, NGRG 549, AlOQ 364,
NEON 352, WABHTN 240, KBS| 182, KBORB 135, WDPELL
129, KPPCI 127, K2ONP 124, KGOL 116, K9G 104, KC0AS
88, WOOUD a3, KM5L 73, NIER 7, KD8AJ 4.

NEBRASKA: SM, Viem Wirks, WBSGQM—STM: Jerry Kohn,
WDPEGK. SEC: Michagl Ruhrdanz, NOFER. The deaw net
manager of 1he Eastarn Nebraska AHES 2 Meter Net i John
Dale, NBFYE, of Linceln. The Mebraska AAES 2 Meter Nat
mests Monday through Fnd@v gvenings at 9:00 PM [ocal time
on the 146, 16-76 MHz KKKV Lincoln repaatar. Thanks fo Tim
Hopking, KAXIDX, far his 'gast sarvice as the net manager
for the eastern Nebraska ARES 2 mater net. Congratulations
to the Lincoln Amateur Radio Club and the West Nebraska
Club for all of thelr eHforts operating special event stations
KADKKY and W200AFG, respectivaly, during Februar?(. Tha
arrival of spring means the Tomada season in the mdv;'degt

North Pola network was get up in December of 1987, allow-
ing some 44 children in five Omaha area hospitals the thance
to visit with Banta Claus via amateur television. Thirean
amatours from the Omaha area participated in the North Pols
Network, Carnhusker Net Manager Ken Albright, WBSaMQ
reporis the Saturday net was in firs} place for 1otal QNI and
QT for 1987, Saturday Cornhusker Net Control Tom Bracket,
FOJEN, raported a total 1967 QNI of 12,926 and lolal 1987
GTC of 267, The Cornhusker Net meats dajlgon 3980 MHz
at 1830 UTC. Traffic: KBDKM 385, K@GND 130, WBKK 110,
WA?.%OSK 26, NYQJ 23, NOgA 13, WEBGQM 11, KABRGB B,

NEW ENGLAND DIVISION

CONNECTICUT: §M, Pote Kemp, KZ1Z—ASM: KB1H. STM:
KIEIG, BEC: NIDCS NATL ACC:

3 . 0aC CC: NK1J. PIO:

WAICMF. TC: W1HAD, SGL: K1AH.

NET NM SESS QiG QNI
GN WRIGXZ &0 242 323
CPN NK1J 3 71 170
WCN N1EDD 31 23 N
CSN WB1GXZ 23 42 i
NVTN KICE 28 148 241
CSTN K1GE a7

AN KA1JAN 3 ]
TMRCN N

1 4 4 82

Hang in thera gang, the Winter Is almost ovar, The VEQSED
‘Team, consisting of VEs from the Tri-City ARC, FASON and
SCRAMS are 1o be commended far their collactive effarts in
rovidirg opportunities for their fellow aps. Tri-City hag also
aon busru:raducln ham radio humper stickers, SARG
racently graduated 9 Rovices inte hamdom. Welcome N3ANH
{0 the ‘section from MD. FARA's 146.625 rapeater Is now
sporting a new remate receiving sile, thus enhancing its
system’s coverage, WAHC has hedn busy providing commmuni-
cations assistance for the Grlskus Memonial SK Run and the
Chesire 172 Marathon. Congratutations 1o N1DLW upon her
engagement. GNAHC's new 446,025 repoater is now Up and
furining. Packet NTS Ops please be gure to check into GETN
K1CE-BBS 145.01) oftan to clear trafiic. Be sure to Kill Traftic
Kl}recewed to avoid &%enha] duplicate deliverias. A Bl
NX 1o W200AW, KZ2002, W200XX, K200MUJ, W20QFHP
and WAR00LW. fgr actively participating in Gonneclicut's con-
tribution o the Bicenterinlal of the Constitution's on-alr
amateur radio Activities. Attention Club Newsletter Editor, it
your club wald like 1o save a widar cireulation of its activitles,
why not send capies of your newsletter to the section's SM,
ACC and PIO? Your good doeds could then be shared with
cthars. This could be esgecia![{valuable when loaking for club
speakers and with recruiiment, The new udition of the ARRL
gvica |nstructor’'s Guide is now available. 73, KZ1Z, Traffic:
N1DMVY 515 WIEFW 381, WB1GXZ 367, NIEDD 235.

KATGWE 220, NM1K 194, W1YOL 131, KY1F 120, K1EIR
110, NK1J 89, KB1ZC 92, NKIN 86, WIWP 85, N1APl-4 71
WIBDN 45, WBB5GI 45, KATFVY 15, WATNLD k8, WB1CRH
28, NTBOW 22,

EASTERN MASSACHUSETTS: SM, Barry Porter, KB1PA—
ASM: KaHI, STM: KW1U. AGG: KATKGU. PIO: KTHLZ, BM:
KB1AF DOMA: AGIF, SGL: KAHI, T¢: KATIU, EMass
Hotline: 437-0111; Waestlink: 449-2228.

Net MGR FAEQ

T[ME%"’QC) DAY
EMRI AJdd 3658 190072200 DY
EMRIPN WAIFCD 3880 1730 Ly
EMZMN  NEI1GQ 63/23 2000 Y
NEEPN  K1BZD 045 :3238 SUN
HHTN NGIA 04/84 DY
EMRISS NICVE 4715 1eQoranan DY
AF 7456/045 1930 o

CITN K81 45, ) X
What a month!! | know all Amateur Hadio Operatars in Eastern
Massachusetts are saddened by the sudden deathy of Al
Sears, W1ZHC, and Warren Andrews, W1MXC. Both men
operated In the highest traditions of our service. The packet-
radio comimunity and the seafaring community will fael the
loss of advice and assistance these rmen selilessly provided
when asked. They will be sarely missed. In addition 1o the loss
of thasa men, it séems an awiul lot of hama want in the ho:
for operations thig |ast manth. ) hope ali that have been ill ace
racavering well. Congratulations to the Mayliower Club of
Plymouth on beceming affiliated with the ARRL. This ¢lub was
{ormed out of local ARES/HACES aclivities, and is vary pub-
lic service orianted. By the time this is printed the 200th an-
niversary of the Staté of Massachuseits ratification of the
constitution will heve passed, and the activitios ot N20UDR
Wang Club), W2001KZ (Wollesley Club), and KW200H
Sturdy Club) will be a memory, This is Being writien at the
eginning of the vnya&as of the TS PATRIOT STATE, whose
(mission 18 to boldly take Mass. Maritime cadats where the
have never gone before. Tha cadots will truise down the U
East coast, tross the Atlantic, sall the Mediterranean Sea,
cross the Atlantic again and refum homa, The ship will be o
about 3 monthis. Brian Churchill, N1BBT, is aboard upara!lgg
& hiam statien that will keap the cadets In touch with heir Jov
onas via NT5 and make the journgy lass lonely. The tratiic
nets will be running on overdrive to accomplish this mission
and will be [ooking for help. If you have not handled massage
tratfic betora, this might ba a good time to step in and healp
provide one of the bast opporiunities 1o help ron hams that
we get. Itis an incradible Jesling to help with this project. HF
ing used this year for the tirst time. It atiou
up message flow. The cadeta really picked a good tima 10 gt
away fromall this snow, althgugh sailing thru gto:jm
satrie green faces. By the time this 18 printed, Spring will be
right areund the corriar, ard the Marathon and cthar public
sérvice activities will start up again. Some hava dacl 923
unofficially “the Year of the Ham™ in Eastern Massachusgtts.
The number of naw Novices 1s growmg at a dizzy pace. This
will be printed in the manth marking the 50th annive of
Amateur Radio Public Service. Hopafully in April sometime
the Governor will proclaim Amateur Radio Week in the state.
Activities ara still Uunknown and will ba coordinated wi ass
section. The Ham hotline Is gaing to be exxanded and will
really be a unique service te qll, thanits 1o Al Caﬂa, KTHLZ,
Section PIQ. How doas Jim Hathefiy, WAITBY, do what he
does?? He odits 3 excellent nowslotidrs, participates raquiar
in NTS, and worksl! (Unless he lives & day longer than
hours.) Thanks for all you do Jim. It is great to see the Elite
Amataur Radio Club ‘(Lowell Areaﬂ_l back In action. They
sponsor tha “Nightly Nut Networi'” that meats nightly on the
145.49 Lowull repeater. [1 starls about 900 PM and goes until
the last person signs off (usually in the wee holurs of tha
moming}. | look forward to getting a copy of The Cluannapowitt
Radin ociation monthly newstettes. It is vary enjoyable
reading about tha activities of this very active group, The
Southeastern Mass ARA has put their how repeater on the
air, and lhs}/arapoﬂ Irq[r!zro\rad racaption. 1 alsg received the
quartarly spect Hill intermod from the Waltham club
} pansors of the Heavy Hittars Hamfest). According to reporls
n this newsletter, the 1989 'Fest will be only ona day long.
They are looking for a new organizer, Rick Falm K1CE, (of
ARRL !amaf is glill sutfering lashbacks from doing the last
one, and Elliot, WiMJ, will never be the same, HI HI, Waltham
also raports that their 6-metar repeater (s back an the air and
that their 440 maching is now on 444,075/449,075, The
Middlesex club is siaying busy. They repart Hari
AT {ax W1HVC}, has Dean bitten by the AMTOR bug and
is busy ssIIIAnjg others on this intaresting mada. There I8 stif)
a need for ARES/RACES nr[!eratnrs in EMASS. Contact me
it you want to help, if your club is locking for & speaker, an
of the Section staif wolld ba glad to put o & program. Conl
me for more info. Here's to Tpring and no more snow. Have
E;Ju gbigen your opinion on any Ham issues to the Division
Riractor or Sacticn Manw IateBclg? Pleasw do, it makes the
ab much easiar. Traffic: KW1L) 867, KN1K 679, KB1AF 634,
G1A 419, WAIFCD 327, KATMDM 308, NK10 299
WATTBY 285, W1CE 227, NiCVE 190, K1ABO 158, K1GGH
145, NK1Gt 137, N1AJ 100, NN1Y 88, KAILIH 88, KATEID
68, WATFNM 49, K028 40, K1BZD 15, KAINOI 2, KATAMR
11, K1LCQ 11, KATEDY 10, K18EG 9, KATKCU'2.
MAINE: SM, Cliff Lave:w. WIRWG—ASM: Bill Mann, WTKX,
SEC: KABUVD), STM: WAZERT, BS; W1JTH. Q0C: WIKX.
PlO: KY1E, SGL: KINIT. TC: KL, Phil Young, WAJTH,
Bulletin Manager, reports 41 transmissions by 7 bullefin
stattons comprising 6 AAAL, 2 Maine, 3 propagation, and 3
ackat in Novembet and 9 ARRL, 4 Malne, 2 prapagaticn and
packet bulleting in Dacermber on CMEN RACES
and MENET PBBS. OBS totals for 1987 AHAL 103, Maine
37, fransmisstons 461 by 7 stalions. The Maine Cabinat,
comprising field leadership appointees, continues to mest first
Sunday morning each month on 3840 kHz at 9:30. At the end
i each session, the calijnat members act as panel for
on

Bolov,

comments and quastions irem the amateur community.
NET SESS CHECKINS TFC MANAGE
SEA GULL 27 1019 291 K1GUP
PINE TREE E 280 133 ND1A
ARCOSTOOK EMERG A a0 1 WATYNZ
MEPUBSVC 4 48 3 KABUVQ
HANGOCK COUNTY 4 37 0 WAZERT
CENMEEMERGENCY ] 03 25 NIEUK

RACES 4 58 19 WIRWG
PSHA: WAERT 103, WB1CBP 92, WIKX 91, W1RWG 89,
Trattic: KATJOJ 424, ND1A 138, WMEBT 124, WIKX &8,
KA1%DT82 NTBCF 81, WIRWG 72, WiJTH 48, W1BMX 44,
AKTW 42, WBICHP 39, N1BIW 31, NIBUN 24, Ni1Y 22,
W1OTQ 20, WIVEH 17, WATYNZ 6, NIFEN 1. Totat tralfic:
1101, The Portland Amateur Wireless Assn has returned to
its old mesting Elaco at St. Luke's Church, The PAWA,
Mid-Coast, Pina Stats, Aroostook, and Merrymesting ¢lubs
have bean active in g‘lvlng amateur exams. Bill Kaiser, ND1O,
has been elected Merrymeeting ARA Ham of the Year— -
Cuna\rratulatlons. K1GDIl'is running Novica classes at Morse
and W1RWG is running them at Gixford Hills. Hopetully, we'll
have more hams.



A very special
guide to what §
the exciting world
of computer and
electronics kit-
building can
do for you.

The informative Heathkit Catalog shows
you more than 450 exciting electronic prod-
ucts that will challenge, instruct, and enter-
tain you. You'll find countless kits that you |
can build and enjoy, from computers and
robots to color
tv's and a variety of
home products.
And each is backed
by our years of
experience and
OUf promise,
"We won't let
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Courseware
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Instruments

Electronic
Keyless
Doorlock

|r Send NOW for-I
' 52~ your FREE I
1 Heathkit Catalog. |
I Send tx: Heath Company. Dept009-632 I
| Benton Harber, Michigan 43022 |
I Name I
I Address l
I City State Zip I

& subsidiary of Zenith Electronics Corporation CL-7.84R3 I
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- CHOOSE AMP SUPPLY!!!!

You've heard about our great amplifiers, now hear this! We
have a great all-band antenna for you, too — the G5RV
Signal Injector™!

2kW PEP
All bands 3.5-30 MHz 2kWw

¢ Use as a Marconi on 160
with a tuner

Completely assembled

Horizontal or “Vee”
configuration

New Matching Transtormer

Includes 102" copper antenna wire, 31’ heavy duty 300-
ohm transmission line, 70' RG-8X coax, 2 end insulators,
center insulator, 1 PL-259 and sleeve and our Trans-
Reg. $60.00, SALE $49.50

(add $4 S/H)
NC residents add 5% sales tax

CALL TOLL FREE (CRDERS ONLY} 1-800-346-5701 FOR YOURS TODAY!
(For more information on our compiete ling, write us
or call 919-851-7388. Cashiers checks, personal
checks, credit cards CK. Personal checks, aliow 18
days to clear.)

8367  hapel Hill Rat.
Ralelgh, North Carolina 2oy &

Amp

THE GREAT '88
ARRL HUDSON DIVISION CONVENTION

MARCH 13, 1988 8 A.M. - 4 P.M.
WESTCHESTER COMMUNITY COLLEGE
VALHALLA, NY

ADMISSION: ADULTS - 34.00; UNDER 16 - FREE/TALK-IN: 147.06, 146.91, 224.40

¥ GIANT HAMFEST

* NEW HAM FORUMS * FCC EXAMS

* INDOOR EXHIBITS * FREE PARKING
* MUCH, MUCH MORE!

* ARRL WORKSHOPS

SPONSORS: INFORMATION: VENDORS:
Hudson Amateur Rich Moseson, NW2L Bob & Sarah Wilson
Radio Coundil 19 Linden Ave. 2 Soundview Ave.

Bloomfield, N) 07003
201-680-1585

White Plains, NY 106056
914-997-8461

Woestchester Emergency
Communications Assoc.
WARY-FM

FL757GX, FT-757GX/11, FT-76 7GX & IC-735

" AMATEUR RADIO MAIL LISTS )
Seli-gtick 1x3 labels
O o w* NEWLY LICENSED HAMS #*#+
contasting, mobiting, or Dx hunt- L NEW UPGRA
ing— you'll love the ¢onvenience 1
and speed of a2 Q8Yer frequency
entry ferminal. $89.50 pius $2.50
S&H. Visa and M/C accepted

Slons Mounzain ENGiReenig Co. 404-879-0241
B 0. Box 1573 Stane M., GA 30086

CANADA: Attantic Ham Radio L1g. 416-636-3636

wkdk ke
o+ UPDATED EACH WEEK *#+
Total List W 472 526+ (ZIP sorted)
Frice is 2.5 cents each (4-up Cheshire}

BUCKMASTER PUBLISHING
Mineral VIrﬁlnla 23117
705:393-5777

.
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GILFER SHORTWAVE

52 Park Avenus - Park Ridge, NJ Q7656
{207) 391-7887
\_SEE YOU AT DAYTON HAMVENTION
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Toroid Cores.
Iron Powder
& Ferrite.
Ferrite Boads.
Ferrite Rods.

Fruee catalog and winding chart on request.

PALOMAR
ENGINEERS

Box 455, Escondido, CA 92025
Phone: (619) 747-3343

104 05

NEW HAMPSHIRE: SM, Bill Burden, WB1BRE—SEC:
ACL. BM. K10SM. The traflic: reparts for Dec cerlainky
mdtca!s lhat the holm!ay Radiogram promotions around the
g ried! We need to Sen mbre tic reparts %) dxsplax
the hea.lt of NTS, s0 Iets us know If you are
double-header this month with the section hitting 100%
rapresentation on both 1RN/2 and 1RNfal Individual accamn.
ishments include Jim, W1FZ, who got DXCC certificate #160
r the first NH station to maKe it on RTTY] John, WB1ASC,
and Chris, KA1LMR, completed their "Wa tha Paople’ WAS,
Congrats to Art, W1 AM, who receivad a 50-year mombership
plagqua from the ARPL. Ever wonder if an{a ne gats thasa
scholarships advertised each year? Wall, Lisa Ann_Adler,
KATMDT, of East Lem) cgs!er was recipient ‘of the 1987 Rosa
Ellen Bills Memerial S o!arshlﬁ; aponsored by YLRI., Paronts
and students— take another Jook at the list of I‘aﬁlﬁ
scholarships offared each year! The Dec isayeg of 1h GHA|
nawsiettor has a new lgok and was loaded with goodiesl New
GSARA officers: Pres: WIVTP, VP: KAISU, Troas: KATFAS,
So¢: KC1HH. | have rece:ved a nate from J WATALM,
announcing the re-activation ot the Contongook Valley Radio
Club, The club was originally hunded in 1959 jn Hénniker,
and is back in action with meetings the 2nd Tues ot each
month in Gentoocook. Club officers ara Pras: K101
KA1AUA, Sec: WATALM, Treas: KILAS, Trustee: Kior
Glad you'ra back in actionl The Gongord ﬁrasapounders will
mp tla \"{2‘?0(‘)0 lrlNJuneﬁas part of the (E:onca?mmmn .;B\icéeﬁ‘
nnial calebration. Now gfficers for NAF airman
¥ Chall 8 (g &’Si Treas: KIQSM, Activities:
A1UXA P ram: N‘IFCC Mambership: KATCAN, The
NARG VE had 35 appilcants with a 56% exam pass rale,
including 4 Navicaes, k8 yaur club 100klngsrar programs for
19887 Wa currently ‘have listings of ovar 50 (1} programs of
alllypes. bath Ham and non—Ham that ara availghle for the
Most draw an le within the section, and we include
uames and tel numbars! For aoopy contact me or drop a note
o Pate, KIIM, or Dave, KA1DT. Alo nate that we have several
videotapes for loan. Our naw State ovg. pres, Warren,
WB1H , has started & pro|ect 0 pruwde a rnaﬂmg tn new

i the sooti
Novces i hy section. et sacldened by ma"%assmg ) ﬁ°"1
JAﬂ and qur thoughts are with i

VERMONT SM Frank I Sunlor WICTM— ASM AE1T, 5TM:
KT1Q. SEC: WIKR iuvov Highlights of the NE
Division cabinat mee:mg ‘ara as follows: F rulings on
220—MHz band fg allocation & the ARRL mll-s:gn stitioh are
?__y and maybe sooner, The AR ition on
Part 15 in FCC Aules will most IlksHvae delayed urml turther
tach data ig avaiable. Now that CAHL is soparate from AHAL,
it was raquosted that CRRL news ba sent to those sactlons
iSM) that bordar on Ganrada to hel Lﬁus In NEconunus the very
close friandghip that we enjoy with aur many friends narth of
the border, The VE prograrm Gontinues ta do fine job & ARRL
is hopetul of contnnuad growth, Clubs are ancouraged to
rovide tan local librariestachools with ARRL info, Radia Shack
s naw selfin Bt?t.lic:ensmg rnaterials which should help generate
more intarast. Growth of cur habby needs 1o be planned at
national and section levals, The NE Div hamfest 15 scheduled
10/1-2 at Boxbora, MA. Make pians to attend now. Aptr fre
coard. continues to create challenges, Howaver, aur
indepandent rptr coord, commities is doing # super job, Two
of our rnost acuve sectron hams have recently bacoms Silent
ggﬂys a?_?cg dadication to_our hcbby of Pate
aber[W X )] &John Fuller (KA1DK) is an exampla for
all of us to foliow, Pata’s contnibution to net activities
ﬂaspecw.lly the wx net) &John s many years of BARG News
will leave a large void with our section. Congratula-
tiona to Bob, W1EXZ and his XYL on their goiden weddin
annweusary Burlin un area radio ¢lasses continue at Re
Cross with support from SJRG & BARC. Special tnx to Dan
QVMPDN) &his C‘VARCcraw for running the VT QSO Party.
acket radio coard. meeting was held im Waterbury recent-
y to Ian for the ex nsion of this mede. Further datails next
mu ipoaler is back on the air (145.01) from
the rnedlcal center Burlington. A computer student info
netwoark (COBIN) is deva!aplng on 145.07—copntact WBZMIC
for details. It u wish to qet intp packet radio, contact Hen
(KIALIE]} for avail. aquipt. list. 3JRG has reactivated the waa
het & hew ham net an Sun ¢ 20001 an 147.47 rptr K1M
has added a 100 W amp to his 224,68 rptr, The
is ngw back In FB shapa, Tnx to N1BI
continues tu 1§ with the first 33 om section OSCI
& . Othara on 33 cm include KIHGY & KUtH
A split site for the BARC ATV ' 1pir Is baing planned 1o over-
come input problemns when using the 100 W amp. At least 20
hams are now active an ATV in Cha.m lain V o (contact
N1QG for list, Logk to a futura QST artlcle in Public Servics
eolumn by N1EUG an the Coolidge Ferest Rally Satety Net.
AHRES paHicipation continues at a high level dus in part to
the FB ARES bulletin now published monlhlx Ta receive this
oumandmg publication, comtact WIKRY persannel
?_ ad suppont for the VT Yankee Simulatad Emlrgency
est & in recognition of our capability, VT Yankee has made
amonetary donation to help continue our efiorts. N1 d[Karg
oblamed Bu;léce & rascuae for & car accident in Cambridge
} gave similar support for accident on 1-89.
o ou both 1or ur outstanding effonts, Traftic: KD1R-1 1209
W SPL 1 Q NwHT 204, WA1J T8,
BSI 41' 710, BSN 11?0112!0 TSEN 246
5| M N &80/, 5%’-‘ El 476/5. GMN 2714T8/34, H
271880/87,

WEST N MASSACHUSETTS: 5M BlllV isch, W1UD—
N1CM L PIGVACC: KIBE. SEC/SOL: WBIHIH, T&:
KM..IJM KA1EX, | cangratulate all the traffic handlers
in this semlon for their efforts during the Christmas season.
A combined total of over 2700 messagos ware handled,
Imagine, ovar 2700 messages weta either sent, otiginaled,
mce ed or delivered. Thank you far making a smal ‘section
tanding. An excallent article on the GERY antenna is in
!he Provm Mt ARA Echoes publication. AA4YH has as
%N exgla.nationofﬁlaopetatlonofthaamenna levan
on lhe ARC bands) as | have asen. A gain antenna that is
wasy {o make. SASE to me wili brin ugtzau a cop ny this gut-
standin amcieandyou llsaveabo ca by rallin
cwﬁ all class aponaora lum out 1
new amaleuu A great job dene lhe training siaft at
CMARA, 50 members of attendéd their Chrlstmasia
at Landlord Bens in Stetling. Eve ne had 32§er
Traffic: KATIFC 1079, KA1 350,
123, WIKK 104, Wﬁ1HIH 74, WATYYK 104, NM1 U 53
KATOFC 53, KATQFV 30 S.jVZd- NI1V 23, WA1OPN 18,
W1ZPB 14, K1JHC 66, W

NORTHWESTERN DIVIS[ON
{DAHO: &M. Don Ciower, KATT—SEC: K7REX. STh:

WIGHT. C: WBTCYD, ACC: N7BI. PIQ' WBTP
Pocatollo ARC held amatour exama on 12/12; the VI laam
was camposad of: WC7D, WF7D, KETD, KETDL, KC7EG,
N7XS, AETT. Qur congratulations io: Kércv KATDAR,
KBTBYZ, WIEBK, & WB7PNW on u Tha Pocateﬂo
ARG awarded thair Ham of the Year {9 ?&h‘l
adlg:rapaa.tar on 145,05; the callsign is ARES Dan Iswor‘rdrg;[
vgg hard to com lete total state coverage for an ARES pachy
o_systom. The new net manager for the Famm net is
TASM. We want to wiah him _Pud luck. Traftic: WTQU 2,
WB?GYO NW?K 233. 3 ate
ni

Net q7 S

FARM 3.93 BP da 3 1991 73

<R 3960 BIQA M-F 23 T

Gaenerat: W7GHT holds cod gractioe an Mon. I'huu. Gat
tollowing the IMN net on 3.3835 at 9PM. 73, D

MONTANA: 5M, Kan Ko KﬂPP—Manvlubs elect afficers
in Dec. Helana’s CCARC ch WP,
KATWXN .'S-T GFAARC (Great Falls pwked N7HKUIP
KDTV WYNBE/T. N sz ln Bilings thaYHCwante&
K.ATMMYI!E' KAﬂzu?vp K7 cond%)
electad N7HKW/P NTGHWNP KﬂPPfS-T The
hy wont to GHAC QRPars, Uar: simulated eme tost
Ecun problarna butimpressed CD & BACES uYff}:c!: F OM
4:30 rdays cn 3910 kHz. c (Bulh aﬂs)
demonstrated Amateur Radio for shoppers in twn m
%P's dal ghter , Tammy, neads axpdnsive chemotharapy
treatmanism LC a1 $ak each. Fund set up to help. Cantact
7MAH if you or your club can. KFTT Bilant Key, Trafic:
W?TGU 81 Y
NET SE SS ON QTG MGR
.14 97 KAJEEE
MSN 4 KePr
MTN 31 1977 134 KF7/R
OREGON: SM, Ran imsan KZTT—ASM: KMTR.
go SEC W‘?Flglx IO KCYYN SGL: KA %
BTG NTENIL, We have neaw
oﬁlcern in mo dtffarent cluba Flrst in the Radio Amateurs of
the Gorge there is Tom E7BU, Prasidant: John
Cheney, NB7M Vice Prssnjem Karan Mialke, KATWVC
Secretary/Traasurer and in Dregon Tuglatin Velloy Amateur
Radlo Club thars is Paul Lucas, WBESHR President, John
KYSHC Vice Pmsmiant Joit Freedman, K7JF enrl-
usan Benson, N7EPE Ttaasurar, Ons other thm%[
'Id lika to mantion about the Ore?un Tualatin Va[[ay C
{glthalpgbtl:c satvice they did thig! hyegfrzggep inmi n%:lh at
s club has an avarage memborshi o
wera 58 members wl'iaagwmkad 1493p anpdecgav g
miles dunn 1987, You might let me knaw what your club is
dain ic satvige and amargency service. Thare is & new
Otfic [ hearver Coordinator and that is Flandell Cobb.
KATHJT. He is well c}#&llﬁad for the job and | am sure th
the O0s will hel all ¢an, Tral ncF@ Packet: WIVSE
W?ODG 154,

w7xf \SreE | oa wa KM7H

W‘NSE with 1009 piecas of irafiic. That has 1o be soma kind

ot racord. Great work, Vic Seebergar.

WASHINGTON: SM, Brad Wells, KR7L—STM: KDTME. SEC:

KATINX, TC: WTBU QOC: N?DVH SGL: KDYAG, BM:
TOAK, PIC: N7FKV, ASM: KD¥G, AGM:

KATCEP. ASM: W?U KCTL.L Dan't fo the AHAL
DX contest ([chone) this monm!c ot;t a loperata igh pommr,
m

faw power, or QRP,
U.5.," it otfers the chanoe to renll run some Dx stations. It
is with deap regret th: the passing of Bill Bannett,
WYPHO, on December23 1 7 Bl was one of the prsmler
DXers in the country, He started the Western Washington DX
Club and was its {irst prasident for many years. He operated
the W7PHO Fam'ly our Net and mads it possible for many
of us "little pistols™ to work some really rate Dx. Fo [awing
are the 1987 totals 1or traific nets in Washin
NET CHECKINS TFC SESS
EWTN 7% B89 428 WATCEN
NTN 15585 1498 366 WITVA
PSTS. 1278 721 KDTME
WARTS 36962 2408 365 W7IGG
WSN 6846 1757 723 WA?CBN
The grand tctals are 66342 checkine and 7150 piaces of traffic
randled curin th @ year. Thanks for & job well done to all who
have participated in these nets. Washington has the highest
ar-capita raho <of hams %?eneral publ cot a state [ the
Ecwe 4§: 1 for eac attend the
Eloctronics Fleamarket by the Mike & Key AFIC on March 12
from 9 AM 1o § PM at ths Puyaliup Fairgrounds. Talk in on
148,82 rptr. 24,000 sq. it. of display area, VE exams (contact
Mike Dlnkalma.n. WALV, fres’ parking, snack bar, and
hourIK door prizes. The Walla Wella bwapiest wilt be
27. Lots of goodies, free admtssnon irea packing, plus
coftee and donuts, Washington Saction now has a i ed
agreement with tha Field Operations Bureau aof the FCC.
agreemant will help reduce the workload of the FCU wnh
ras&)ecﬁo amataurs 2nd allow us mare regdom 10 salf regulate
inister our service. Drop me an BASE for (i‘.cg
ga thls agresmont, | am expacted 1o pmvide i
attle office with current info ¢n VE Exams and Ilcensing
vlasses, sp please kesp me Lp-to-date on activities in
arga. Radio Club of Tacoma liconse exams March 26 a iha
RACT clubhouse—contact W7BUN. Nerth Kitsap ARG Ilcensc
exams on March 26 in Bremerton— contact N7H
oificers for WWDXC: Pres: N7FSW, VP: KDVIK & K?LKC.
Sect; WIYF. Treas: WA?BPI New oﬂ‘ cars for HCT: Pres
WB7BLG. VP WTBUN. Soct: K1DPQ. ireas: N?DRT New
offi icars for NKARC: Pres N?HTK VE: NTIZN. Sect: N7EDA,
Traas: WB7VHL, New ofhcers for QARS: Pres: N7HOE. vP:
NV?J Sect: KATROP. N7JSK. Congrats ta ea.mc
R r Agsn. on becemln an Afﬁlla.ted Club. Public
l-[nu:s Kin 3:%11!3. Frankiin ABemon . Traffie:

XZ 302, WATCBN 285, N7
12 Krsux 183, WIGE 133, WATYEN 129
N7OIP 55, KATTTY 41 mﬁ . KTAJT 30, K7TUGH 26,
WATTWE 14 KA‘HIJ 14 W7APS 13 KICLL 1é WTIED 10,
KD7ME, KDY, KI

PACIFIC DIVISION

EAST BAY: 5M Bob Valllo. WERGG— ASMs: WBZF,
NEDHN. SEC‘ Ws KEAPW. 0OC: NY8Z. TC'
NEAM B on making HPL for Decamber
with a FC tota.I o 524! ARC's new officars are: Pres
HEKLS; VP, KTEX: Secty, NENVA; Treas, AASDL: BT,

8 KABIVF: Cb air membersh:p has grown from
19510 450 - & [EBARC'S WEGLIS-1 1% anding over 1000
Msg/month on 7,093, 144.97 & 220.80 MHz. LARK welcomed
new membars KB H' MI & WABNF.). Their 145.35 rapeater is
now at & naw hlgh -lgve! site. HRC is finishing their Novice
class, and the Tecthen classes start in Eebruary. BARC's
net is on 146,565 MHz at 8:00 PM each Monday and their
ARES npt ig at :00 PM aach Monday on 147,735 MHz
wm‘l‘ra ic: WBEDOB 624, Wi 271, KBAPW 227,



The only repeaters and controllers
with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any phrases or

Mark 4 in capability and features. That's words in any languages or dialect and your own voice
why Mark 4 is the performance leader at s stored instantly in solid-state memory. Perfect for

amateur and commercial repeater sites emergency warnings :
around the world. Only Mark 4 gives you g Y r gs, club news bulletins, and DX

Message Mastertv real spesch ¢ voice alerts. Create unique ID and tail messages, and the
readout of received signal strength,  ultimate in a real speech user mailbox — only with a

deviation, and frequency error e 4-

channel receiver voting ® clock time 2meters, 220, and 440!
announcements and function control ¢ 7-

hetical filter receiver ® extensive phone

patch functions, Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. Telex 4932256 KENDECOM
" 23 Elm Park, Groveland, MA 01834 (617) 372-3442 FAX §17-373-7304

MADISON I

ASSOCIATED RADIO VISA-MC
8012 CONSER BOX 4327 AME X~DISGC.
Electronics Supply, inc. OVERLAND PARK, KANSAS 66204
3621 Fannin St. e Houston, Texas 77004 EVERY DAY A HAMFEST ﬁ

BUY — SELL — TRADE
ALL BRANDS NEW AND RECONDITIONED

i)
il 5

COOPER

INDUSTRIES

BELDEN

9913 low loss, solid senter conductor, foil &
braid shield - excellent product. .. .. ... Saqift.
B2ZI4RGB foamn. ... 48¢/ft,
8237 RGE....... ......... ... ... 420000
B26T RG213. ... . . H9¢ift.
8262 RG-58 c/u milspec.............. 18¢/f1.
8000 tdga stranded copper ant. wire. . . . 13¢ff1.
8448 8 conductor rotor cable. ... .. ... .35¢/ft,
9405 as above but HD—2-16ga, 6-18ga. . 60¢f1.
8403 Mic cable 3 condctr & shield., ... T0¢sft.
WREBAGBX, .o 21g/ft,

POUICIES-~MASTERCARDS, VISA ar COD.

All prices FOB Housten, Texas except as noted.
Prices subsject fo change without notice, subject to i
prior sale. Used gear sale price refunded it not

o ety i ey e s o ourcrdec WE’'LL BUY YOUR EXTRA
FOR MORE INFORMATION CALL STATIONS-ESTATES ETC.
outside Texas cCan 913/381-5900
1-800-231-3057 FAX 913 648 3020

Texas and oufside US, SEND 52 FOR CATALOG
1 713 520-7300 AND WHOLESALE thST

RIG

‘l S £ Marcrhy 10028 1N



TO REACH THE
WORLD’S MOST
OUT-OF-THE-WAY
PLACES e00

VK9NS

NORFOLK ISLAND

P

ENGINEERED TO CUT
THROUGH THE CLUTTER.

3 Whether it's controlling a pile up or
¥ cracking one, the penetrating sound of the
¥ Shure 444D is unmistakable. The specially
peaked response of the famous Shure Controlled
Magnetic® cartridge produces maximum clarity
under the most difficult conditions of weak
signals, QRM and rapid fading.

DONT TAKE OUR WORD FOR iT.

“I've used Shure mics for 40 vears. ..

and I've had a 444D for more than 12
vears... wouldn't use anything else...itsa
great muc...” —Jim Smith, VKONS.

444D OMNIDIRECTIONAL
CONTROLLED MAGNETIC™ MICROPHONE
: i
am
g I
i ;
¥ nimy
’ T REQUENCY IN HERTZ o
WANT MORE Q5'S?

Lok into the Shure 444D at quality
Amateur Radio dealers worldwide.

hure Brothers Inc., 222 Hartrey Ave., Evanston, [L 60202-3696

10R DNST

SHURE

NEVADA: 5M, Joa Lamhert, WBEXD—LVRAG reperts new
oh‘:oers are Pres, KETUX, VI TC ec. W70 and Treas,

NSHOB. New diractars: WNQ NTGAH KB7CG and
\;\l%‘!s'fhe LVRAQC has also chan ad 113 maaﬂn schedule,

L E NOTE Mestings will on the second
TUESDAY at ghe meelln%rsplacad tha LVRAC not
on the meatin ill at Nev, Power Bldg, Sahara near
Jones. The Cark area of HACES and have been

curnbmed |ntn 2 singne MON. night on 147.18 repester. This
beging at &: other infarmal nat i the L.V, area has
bean formed an 28 400 MHz. This is in the Novice band and
will happen at 7:30 every evening for raFchew and code
ractice. Everyons Is invited. We are wishing Jay, KYWYC,
iroless SNARS editor, a spaady rotovery after his racent
hospﬂallza:xon K?HH roports that his Novice classas now
carry twe hours of cnlle?a credil. Reno area hams are
stipperting the Spar:iaj O ics in 1939 and a warmui
sassmn n Fabrugry, s or\glnlz ng far 1988 Fiakd
. and for the Nevada Waok of the Bicentannial celetration
0 cber 22-28, We h?fa ali radio clubs in Nevada. will
particupate DON'T FOHEGET THE AEND HAMFEST ON
20 AT 1IDYWILD PARK. WE HOPE TO SEE You

PAClFlc SM, Army Curtis, AHEP—Aloha and hata adat to
aII ot the Pacific, It's time ora changel | havs graatly enjoyed
being your SM for the past sevaral years, &hd have been
ploasad to watch a tremendous increase in Amateur activity
i1 the Pacific during this time. Now it ig time to pass gn 1@
other things. Effectiva April 1 your new SM will be Jan Starr,
AHSGJ 1'am very pleased that Jon dacided to take on thig

—_

and feal sura he will do weli with it. Please contact Jon

and let him know you are willing ‘o heip. Absolutely ot

sta.ndlng is the namln? of the Blg island ARC as the

outstanding large club of the year in the Pacific Division. The
E‘a gln Hilo have really besn werking hard, an ﬂl

h vet elreﬂom re! nmeg%xltheir ears, Hpacl BTI
now on Kauay did 2 ot to make this
%%rgecveén?m possible, Traffie: KHES 49, KHBH 21, WX4J 15

SACRAMENTO VALLEY: $M, Bab Watson, WEIEW—It is
time to thank the Yuba-Sutier Afwateur Radia Club for allowing
the use of their repeater, WDSAXM/R, for tha monthly
Sacramento Valloy Section Net. The net fs the trst Sunday
of the month at B:00 PM and the frequency is 146.085, Input
up EOU MHz. All harns are welcome to check in. The SV
lon Staft is called lirst roiruwed by a call for reprasentatives
of iliated clubs, thon all vthars ara invited to chiegk In. From
*‘ locafion far south of the rafloeatar, 1 sometimes_haye
culty putting a good signal inte It so Jettie H:ll WERFF,
acts as net contiel, it would be nica to have more of you check
in. Hpa CL) there. The Yolo Amateur Radio Society now meets
at the Bravis Science Centar, Wast Davig Elememan,' Schoael
or the first Thursday each month at 7:30 PM, The Amador
County ARC was one of the first 1o put 1ogather a VE team
ta a‘givs icense oxams and, under the guidance ot Dave
BNS haa continued, Dave is now turning ovar the
Toam Chiet job te Bohby Brown, WZ6Y, who went all the way
to Extra Clags in tha tocal exams. Thanks very much, Dﬂre.
far your work in the VE program and for continuin is
trict EG tor the Cantral Starra Counties and msnks cbbg for
taking over. Traffic: N6LUY 507, WABWJZ
Kes F 181, WDEBZQ 96, WEESRQ 7.

FRANCISCO SM, Bob Smith, NABT— | hope eve
had a joyful holiday season. Tha'Pacific Division Cabi nat
Meelmlg wull be the thirg weekend of January, The newsletter
will tell all the current section appointees and Newslotter
editors what happaned. | hope 1o see all the Heprasentatives
h'om the Section at the meating. | am tooking for appolniees
for The Offical Obsgrver-Amatedlr Awullaé{x positions within the
Section in The San Francisco Bay An guesticna, contact
ma. New Amateur classes ara hmn s!a.rted in 2l the section
clubs. With Novice Enhancement, NOW ig the tima to ggln
new members for your ctub and further amataur radio,
aut and Suppart Your Local Club. Traffic: N6FWGIT 50,

SAN JOAQUIN VALLEY; SM, Charles McCannelt, WaDPD—
SEC: WCEU, STM: N6AWH. TCA WABEXY. ACC: Wi EDPD
Asst.8Ms: WETRP and KBYK, 198B-1989 officers ot the QCWA
Chapler 49 are: Pras WSVMB 1st VP KEREZ, 2rd VP NBHB,
S.'T sTBM The Chapber meets 4 times par year at various

L N

et the :y Government, Oenter in Vlsalla EMCY mado
BPL in Decenber, NGPLG ig KJGBH. N7BHW has a TS5 711,
WELLF has T8 520S. N6GJI has a TS 4305 and & new
amplifier. The 1888 Fresno Hamtest is May 6-8, 1988 at the
mrport Holiday inpin Fresno \Write to Frasho Hamfest, P.O),
783, Fresno, CA 93712 ?83for more mfonnahon raffic:
NBMCY 511 KBFIAU 80, WASYAB 32 DPD 8. (Nov‘l
FIAL 30, KFEDI 23, Ném4 NgDC! 5(

SANTA CLARA VAL M, Glann Thomas, WBSW-—SEG
ey TC WAGERY, ST S eI B ASHE:
NEJQJ & MSBN. ACC: WBMKM. BM (vacant] OOC: (vacant).
A short report this month as mast of us ware busy with holidey
achivities, . ,welcoms to KIGRP who has racently maoved o
otr saetion from New En?land Judgnnn trom his traffic totals
for the last couple of monihs, he will be # walcoms panlcigant
in Irattic cimles . Doc, WEZRJ, reports that
wnh NTS cycle 4 and also with traffic on packat radzo Dec
alse had antsnna prablams during aur high wings in Dagember
ﬁs dié many of usl). . . & number of clubs in the secticn had
oliday Dinfers, and a number of other clubs had no meating
at aII sp that members could mare fully amclpate in uthar
os'? activitios. Whichever your ¢lub did, 1 hop had
;oyous kalide; season! ?3 and Hép Naw Yea: to all
da Glent WBEW. PSHR GQ
Traﬁlc (how, b&NH E 177, wszm { P 73 WGPFII 69.
WBHKZS 44, KABASV 35, N2 L) 24, KAGS WG 14, &
WABHAD 12. (Dec, NFI?E :3!39 KABSXW 38 NBJLJ
WEPRI 17, KB&IW|

ROANOKE DlVISION

NOHTH CAROLINA. SM, Hae Evaerhart, K-!—SWN—SEC
AB4W, STM: KANLK, BM: K4IWW, ACT: WCAT. TC: K4TL,
SGL: KE4ML, Big CHARLOTEE HAMFEST March 920, I'm
writing this article for Dogernber, but this will tre my Iast Saction
News column ag SM. Ea%nnlng il 1, AB4W will be the naw
Saction Manager. The Section has accomphsh-d a |ot of
things in the past 4 years and more progress will be made
in yoars to come. Pleass giva your caniinuad su ort to the
Section and AB4W. This Sactian is NUMBER ONE In the US.
Let's keap It that wa A s&amal thanks to S‘I‘M K4NLK tor
A tramendous job in ELL DONE, Bill. Spacial thanks
to AB4W for plowmg new ground in Emergenc
Communications—ARES and $eguring a now laval of Interas!
in Amateur Radio Emergancy Communications with Staie
Govarnment. Spemal thanks ko BM KalWW for ring
Saction with bullsting. tpemal thanks to AGC W far
recruiting new club afillations with League and 85C clubs.

(continued on page 112)



Annuai New Hampshire Store Sale March 5 & 6
Door prizes ® Manufacturers’ Reps e |t's Better Than a Hamfest

Kantronics

Packet Units
DISCOUNTS Now with
FOR AMATEURS :
EE}%E BVILFE‘GINI@ Bidg, B ﬁ T
g Amenca Drve, Bldg, 1C-781
TS-1408

Woodbridge, Virgima 22191
Informaton: 70:3) 643-1063
Service [lept: (7031 494-5750
Fax. (703) 494-3679

Store Hours: M-F 10—6

Ultimate ham HF ragie. CRT
display & spectrum analyzer.

R IC-761
FT 23/33/73 New 16C-10m transceiver

HF Transcefver with
General Coverage Receiver

Now Available

Sal; 10—4 g
()rde:aHmns M-F 9—7 Mini HTs for 2m with qeneral (:p\.fe_rage fecelve s Heathkl(
Sat: 10-4 _ 200/440 MHz B 2nd many built-in features. 15: 4kl Amateur Products
EGE NEW ENGLAND - X Call for details
# Stiles Road FT 727R 759408

HF Transciver with

Salem. Naw Hampshire 03079 2m7 440 MHz Dual Band HT General Coverage Recaive

New England (MH included)
Toll Free: 800-444-0047
Info & Service' (BOJ) 898-3750
Stare Hours™ MTUWF 1)—5

Th 12—8: Sat 10—4

amee»y

Our assocrate store FT-787GX

Davis & Jackson Hoad, P.O. Box 293 Al MUd?’ Tra\nsceiver
Lacorbe, Louiszna 70445 with CAT System IC-275A
Info & Service: (5%[“88_&-5355 FT.747GX Afl-mode Transcewver

T wr &um; Good low-priced basic HF -
i amateur rig.
Terms: No persunal checks accepted.

Prices do net include sticping. UPS 3
COD fee; $2.35 per package, Prices ale
subifect to charge without rofice or ’
ohiigahon, Produsls dre nof sold ior
avgiuation Autherized reluens are sub-
ject lo @ 15%: restocking gad handiing
fea ana crooit will be 1ssued for use ont
your next purchase. FGE supporls the

IC-28H
iny 2m with 45 W output

TM-221A/321A14214 Paragon :
2m/ 2207440 MHz Mubileﬁs Amateur Transeeiver with §
General Coverage Receiver |

Corsair i i
Model 561 HF Transceiver

R-7000
Generdl Coverage Receiver

New

manpfacturers’ warranhes. 1o get & = 2 siati

capy of & warranty prior 6 purchase, &\,’ gl é— / de: E:ASE;]: Igg_?n _J‘% Improved

call customer service at 203-643- 1054 Cu T o TH 215AT . d:
ant it wil be furnished 3t ng cust, MHz, and optional 6m. 220 2m Kandheld , m

MHz, or 1.2 GHz. -

TH-25AT/45AT
Tiny HTs for 2m/ 440 MH:

Winter Buyer's
Guide/Catalog
Available~Send $1.

ALR-22T
Compact 2m Mobile

Micro 2AT/4AT
" : Er Mini Hanchelds
FT-757GX Mark Il ¥ for 2m or 440 MHz

HF Transceiver with IC-02ATI03AT/04AT
General Coverage Recelver || Handhelds for 2m/ 220/ 440

Amateur HF Bands
Cusheraft, Buiternut, KLM,
Mosley, Hy-Gair, B&W, Van

Gorden, Hustler, Larsen,

ALD-24T
Gompact Dual-band Mobile 3
for 2m & 440 MHz

Antenna Specialists. UNARCO-ROHN { Packet Controilers AMPLIFIERS
Genturion, Smiley q TRI-EX Kantronics and MFJ vocom, Dalwa, TE Systems,
Antennas in Stock § Amp Supply, Mirage, Alinch,
tor Mobiles, Base Stations, HY’GA'N Amateur SOﬂW&l'e Ameritron, Tokyo Hy-Power,
and Handnelds Ask flurt p?ckage quotes on (i:lam Da:jia Software for RF Concepts SONY
complete tower assemblies ommoedore Gomputers !
Everything from mini rubber ¥ including Philiystran, guy Ask for Deserlp?inns ANTENNA TUNERS Recaivers
duckies 1o huge monobanders Bwire, antennas, rotators efe. Amp Supply, Ameritron, MIJ FB‘E?\EEE¥
ASK FOR PACKAGE RO RTTY/Morse/Amtord o . oo oiniors, Filteds, Seannes
DEALS ON ANTENNAS TATORS Hardware and Software and § oo ~2oe Ukl o8 Keyelt
AND ACCESSORIES [ "enPro. Allance, Daiwa,  §  packages by Kantronlcs, & paddies, Headsets. Clacks, CB RADIOS
Telex Hy-Gain Microlog, HAL, MFJ, & more Books, Power Supplies Midiand, Gobra, lntden

Also. ..

Antennas for Stanners. CBs, |

Marine, Commercial, and
Short Wave Listening
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'YAESU % Large Stock * Low Prices * Top Trades at AES®

LIST
FT-767GX 160-T0m xcve/,1-29.99 MHz Revr $1929. gg

HF Frru:,umeri

SP-767 Speaker w/audio filters.........., 79.
IMA767 2momodule e 199.95
E6M/787 Bm module ...oven 195.95
430/767 £30-440 module ......0viennn s 249.95
4407767 440-450 modute ... 249.95
FT-ONE ¥cvr/Reovr/4 hilters/RAMZEM ... 2859.00

FT-70G* MANPACK HF xcvr {*Special Order)1069.55
ENB-70* Extra {2Y. 4 amp-hour nicad ... 299.95
NC-70° Nicad battery charger/base supply 259 95
CSC-70° Canvas carrying case............

FC-70M" Manuai antenna turer........... 199.95
FG-70P" Preset antenna tunar ............ 199.95

RSL-70* Whip antenna for FC-10P ... 27.95
MH-17* Speaket/microphone......oe.a.s 1.9

YA-70" Trtpnd anienna
YH-70" Telephone-type handset,

FT-7576X kll 9-hand Xevr/ SW Revr/mic $119,95
s

FP-757HD Heavy duty supply with fan....
FP-757GX Compact power supply
FRB-757 External relay box...............
FG-757AT Automatc ant. tuner w/memory 399 95
FAS-1-4R Remote antenna selector,. ... 99.95
MMB-20 Mabile mount ................ ol 25.95

FIF-65A8 intertace; Apple fle .............. 9.95
FIF-232C for VIC-20/Ti/most RS-232..... 79.95
GX TurbosFO1 Software; Apple Il...v.s 99.95

Gk Turbo/COT Sottware, CRA/128 .. ... . 8995

GX Turbo/Y01 Software; VIC-20......... 89.95
FTV-700 Transverter w/no module .......... 175.00
2M/FTV 2m modulz only ... veee e .- 189.00
GM/FTY Bmomodule anly .....ooeenennill 139.00
70 cm/FTV 430 module oRly.............. 255.00
FL-7000 Auto, tune HF finear amplifier ... ... 1995.00

Order Toll Free: 1-800-558-0411

Mise, accessaries
SP-102 Speaker with audio hilter ............ $ 99.95

SP-1029 Speaker/patch ...l 99.95
MD-188 Desk microphone..........ocovevens 109.95
MH-1B8 Mobile microphone........covoeees 27.95
Y$-60 1.8-60 MHz 2kw PEP watimeter....... 99.95
¥5-500 140-520 MHz 200w wattmeter....... 89.95
YH-55 Lo-Z headphones.......... 24.95
YH-77 lighiweight headphones 24.95
FF-501DX Low pass fiter, . 47.95

Gall TOLL FREE for DISCOUNT PRICES

All items are shown with the Manufacturer's
Suggested LIST Prices. On Major items and some
accessories, we can offer a Substantial Savings.

VHF/UHFE eguipment

LIST
FT-726R VHF/UHE Xevr w/2m, TTP mic ... $1095.00
HF/726 10:12-15m umit.............ceee. 289.95

BM/726 Bmunit..........o 269.95
430/726 430-440 MHz unit 108CAR). . .... 329.95
4407726 440-450 MHz umit (M band).... 329.95

SU-726 Satellte duplex module........... 129.95

KF-455MC GO0 Hz CW tilter............... 69.95
DC-726 DC cable for FT-726R............. 15.00
FTE-36 Tone board for F1-726R........... 58.00
AD-2 50w Zm/440 duplexer.............. 34.95

FT-736R 25W 2m/430 tull duplex xevr...... 1749.95
FEX-736-50 G-meter module,............. 259.95
FEX-736-220 220MHz module............ 279.55

FT-21IRH 45w Zm FM w/autodialer mic..... 459.95

FT-311RM 2%w 220MHz FM w/autodialer mic £39.95

FT-711RH 35w 440MHz FM w/autodialer mic 479.95

FT-2311R 10w 1.2GHz M wyautodialer mc $5%.95

FT-290R MKI 25w Zin FM/S3B xovr........ 599,95
FT-690R MKI 10w &m FM/SSB xcvr. . ...... 589.95
FBA-8 Holder for C-cell Nicads............ 27.95
NG-26B Wall Charger for FBA-R......... 16.95
CSC-19 Softcase. ....ooovviiiniinnn... 10,00
MH-10F8 Speaker/Microphone........... 29.595
MH-10E8 Hand Microphone .............. 22.95
F1§-7 Encoder/decoder .................. 49.95
FT-2700RH 25w 2m/440 FM w/TIP mic ... 599.95
F18-8 Encoder/decnder .................. 49.95
FVUS-1 Voice synthesizer .........o..eeees 34.95
AD-2 H0w 2/ 440 dupleser.............. 34.95

HOURS & Mon. thru Fri. 9-5:30: Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answerad
evenings untit 8:00 pm Monday thru Thursday.
WATS lines are for Guotes & Ordering only,

use Regular line for info & service department.

Call TOLL FREE for DISCOUNT Prices or TRADE-IN quote on your clean late model equipment

FI-23R/I3R/T3R

FT-209RH/703R/104R b

FT-727R
Handhelds LIST
FT-209RH 5w 2m FM HT/TTF/batt/cer...... $389.95
FT-I09RH 220 FM Hi/TTP/hatt/cer......... 395.95

FT-709R 4w 440 FM HT/TTP/balt/cer... ... 389.95
FT-727R 5w 2m/440 FM HT/TTP New CPU! 439 9?

FT-23R 25w :’m 2] PP 5.9

FT- 23R/TTP Swim HE w/TTP Lo 334.95
FT-33R Gw JAOMHZ HT oo oiir e 344,95
FT-33R/TTP Sw 220MHz HT w/TTP ......... 385.95
FT-73R 2w 440MHz compact HT ............ 309.95

FT-73R/TTP 2w 440MHz compact HT w/ITP 349.95

Ace. dor (49-senes; (3-seres FT-T27 LIsT
FBA-5 Alkaline battery halder for US/03...., 14.95
FBA-5A Alkaline batter hoider for 727R...... 14.95
FNB-3 425ma 10.8v bait {comes w/03 seres]  49.95
FNB-3A 425ma 108V hattery for 727R...... 49,55
FNB-4 500ma 12v balt {comes w/09-senes) 64,95
FNB-4A 5S00ma 12v batt tar 727R........... 64.95
FT$-& Encedar/decoder; G9-senmes........... 49.95
FTI8-7 Enceder/decoder; 03-senies......... .. 4595
LCC-6 Leather case w/top cover. 0Y-seres  39.95
LCC-6A Leather case w/top cover; 727R anly  39.95
MH-12A2B Speaker/microphone............ 41.95
MR-18A2B Lapel speaker/microphone ...... 4195
NC-9B Wall charger for fNB-3.........oonnr 1ES5
NC-15 Desk quick chasger/AC ps............ £9.95
NC-18B Wall charger for FNB-4.............. 11.95
MMB-21 Mobile bracket...........coeenenaas 11.95
PA-3 Mobile adapter and charger, ........... 39.95
TA-2 2m 19" telescoping whip ant..... ... 11.95
YH-2 VOX headset.........ooiviiiiniiiis 25.95
Other Handheld Accessortes ................ CALL

- FRG-9500  FitG-B300
Recejvors LIST
FRG-8800 150 KHz-29999 MHz Shortwave $759.95

FRA-770D Indoor active recewe antenna  59.95
FRT-7700 Antenna tuner,................. 64.95
FRV-8300 118-174 MHz VHF converter ... 129.95
FIF-232C Interface; VIC-20/TI/RS-232.... 79.95
FF-5 500 KMz low-pass hilter for VLF ...... 20.00
DC-8800 DO Kiteovs'vnervinirienenenn 4,50
FM-W/2800 FM-wide kit,................. 20.00
FRG-9600 60 to 905 MHz receiver .......... 699,95
YU-9600 NTSC wideo unit.....vvnverrnnns 25.00
Catpack software (speciiy computer) ..... 79.95

Due to changing prices, all items listed on this page
are subject to change without notice. Please check
with the salesperson when calling to plage your order.

in Wisconsin (outsl’de Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442-4200

AES® BRANCH STORES
ORLANDO, Fla, 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 GHIGAGO, Ilinois 60630

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone {216) 585-7388

Ohio WATS 1-800-362-0290

Outside )_800-321-3594

108 DSt

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Ouside 3 800.327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone {702) 647-3%:14
No In-State WATS

Quiside ) _800-634-6227 15 min. from O'Hare!

Associate Store

ERICKSON GOMNIUH[CATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181




10 METER

DX IS HOT!

AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

& Convenient, easy-lo-use front
panel controls
® All Mode operation
& Switchable noise blanker—highly
effective on ignition noises
¢ 100 Hz per step
* Programmable band scanning
* Five selectable memary channels
® Split frequency operation
® Lasy-to-read LED frequency display
¢ Available in outputs of 30 & 100 watts
& Microphone and power cord supplied

RECEIVER

Frequency Range: 28.0000-29 9599 MHz
Circuit Type: Superhet, dual conversion
Clarifier Range; 500 Hz
Sensitivity: 35B & CW better than 0.3 pV for

10 dB S+N/N. FM better than 0.5 pV
Setectivity: -6dB -60dB

S5B,CW 26KHz 4.7 KHz

AM,FM 60 KHz 18 KH2

TRANSMITTER
Frequency Range: 28,0000-28.9999 MHz
Power Qutput: 30 watt Model: SSB—25 Watts,
AM/FM—8 watts, CW—30 Watis
Input 12,5 VDC, 6A Max
Powsr Output: 100 watt Model: SSB— 100 Watts,
AM/FM—30 Watts, CW— 150 Watts
tnput 125 VDC, 254 Max

WARRANTY
Limited one year warranty by Clear
Ghannel Corporation of lssaguah, WA.

AR3I5S000-30W (Reg. 358).,...v.vveee s CallUs
AR3500-100W (Req. 449) .. ....Call Us
Scan, Mic & Mod Installed ............... $45.00
SP-1 Speech Processor.................., 33.00
CW Bd. Auto break-in ................0oe0s 39.95

3 Element Beam 26-30 MHz . ...,.........89.50
Penetraior Mobile Ant. ...............
RS-7A Pwr Sup for 30W.....,
RS-35A Pwr Sup for 100W

Quantity Pricing Available  Foreign Orders Accopted
Orders recelvad by 1 PM PST shipped UPS same day.
COD/VISA /MG Next day UPS delivery available
ORDER DESK ONLY — NO TECHNICAL
{800) 854-1827

[ ORDER LINE and/or TECH HELP
(619) 744-0728
FAX (619) 744-1943

COMPRNY
1320 Grand San Marcos
__ California 92069

’---.--_--";" .

“I convinced my club to buy a repeater controller from
ACC and I'm glad I did.”

Cur group decided to upgrade our repeater system and  operation 1s remarkable. Not to mention the most _
[ wag the one asked to investigate. saphisticated afitopateh ever designed for amateur
Wewve always tried to have the best system around so it 1156 Later we added the Digital Voice Recorder for
was time to Thake some changes, We necded a control  Personalized 1Ds] bulletin boards, sid volce mail, .
sygtem that was reltable, easy to heok up, cost- ACC's productd are state-of-the-art commereal
effective. and samething that would free the technical quality and builf to [ast, Waorkmanship so solid even
guys for more Interesting projects than just keeping the military useslthem.

the equipment suaning, What impresses me even more, thotgh, is the support
Everyane n the elub put a few bucks Into the pot and 1t we gt from the stalf at ACC - both before and atter the
was purst sale, And they prote;: our investrnent through sirsple
We've found the voles messages and telemetry make  PIUS-IN softwarg and hardware upgrades . . . new
using the rspeater more fun. The convenience of  features and capibilities that keep pur club on tap,
temote programyming and automatic scheduled [ feel good abou recommending Advaneed Computer

Controls’ repeatar controllers. After ali, it's my club's
advanced money that was bpent and my reputation that was an
computer the line.
controls, inc. 2356 Walsh Avenug « Santa Clare, Caiffornia (408) T27-3330

gt T P NN NS SN S N N G N W N BN A BN .-I-.-----.-----.- ny

THROW AWAY YOUR FALCON CATALOGS

Faicon Communications,
THE source for quality,
American made, MOS-
FET and bipolar repeater, .
hase station and mobile
power amplifiers an-
nounces a major re-design
of our line.
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{ 4 Bend for information on
1177771 our models 8151, 8152,
\HHH&SS. 8162, 8163, 8171,
1V Tg172, 8181, 8182, 8183,

8184, 8251, 8252, 8253,

8261, 8262, 8271, 8272 W
and 8282. -

‘ ALCON P.O. Box 8379 » Newport Beach, CA 92658

COMMUNICATIONS (714) 760-3622

-~ FR el TP N R o N Y S N R O N N O Y O T S e o P

March 1988 109

O S e, e e e i B bt W



Radie fhaek Parts Plaee.

PROJECT PARTS ARE AS CLOSE AS YOUR NEIGHBORHOOD SHACK®

"Hotline"” Service!

S
g

No Minimum Order
No Service Charge

‘Your Radio Shack store manager can
special-order many parts and acces-
sories not in our catalog—tubes,
senticonductors, crystals and more.

Coax/Rotor Cable

1) New High-Shield RG 8/AU
ax. 95% shielding. Velocity factor:
66%. Loss per 100 ft. at 100 MHz: 2.5
dB. Try itl #278-1323 .. Per Ft. 36¢

IL_z) 5-Conductor Rotor Cable, 100-
t. roll. #15-1201 11.95

Antenna Coax
(3} e

(3) Coax Cutter. Preserves impe-
dance. 278-244 4.95
{4) Coax Cable Stripper, For most
popular-size coax. #278-240, 11.95

{5) Heavy-Duty SW Antenna Wire,
65 feet, #278-1329 4.59

Tools and Wire
()

(8)

(6) Insulators. For antenna ¢enter
and and, or for guy wires.

#278-1333 Pkg. of 2/68¢ |
(7) RF Connector-Sealant Tape.
Weatherproots cutdoor antenna con- |
nections. #278-1645 ......., 2.49 §

Ccomfort 'Phones

Engineered
For SWL and
“Com" Use

Copy CW with total concentration| A
featherweight headset, efficient fer-
rite magnets and high-compliance
diaphragms et vou burn the midnight
oil in luxury. With 8-ft, cord, a" plug,
and s" phone plug adapter. 9.95

Quie Cooling

(8) 3” Brushless DC Fan. Great for
mobile equiprment and tor cooling cir-
cuitry sensitive to AC fields. 7 to13.8
VDC, #273-243 .95

(9) 4" 120 VAC Fan. 65 CFM, UL

{10)

gm HT Ext. Speaker Adapter.
hielded, monaural. #274-327, 1.29

11} Right-Angle /s" Jack to 4"
lug. Stereo, #274-371 ...... 2.99

{12) Phono Jack to 4" Plug, For

Adapters & Plugs

.(15)

(16)

{13) Submini 32" Phone Plugs.
Black. #274-289 .. . Pkg. of 2/1.39

{14} Shielded Phono Plugs. Easy
to soider. #274-329, Pkg. of 2/1.49

{15} Vs" Plug. #274-1545 . ...1.79 |
{18) B-Pin Mike Plug. Fits mo

#20-210 ., ..., recognized, #¥273-241....... 16.95 | taping. #274-320 .. Pkg. of 2/2,59 transceivers. #274-025 ... ... 2.19
computer Links er Parts Chargeabile Light | Novice Exam Kit
: r i Automaticailé -——
T - lights whan A i
P we fails. Doubles as
cordlass lantern.
Por Y With wall bracket
P } and UL listed
P charger.
o #612740 . . 18.95
(19) .
¥ (2 | 16-Piece Tooi Set e
Solder-type “D" submini. 25 position | (20) 6-Ft. Grounded AC Cord. | Includes popular -,
cnnnemtg:slhood. P E:Eé-:ype. #2784257 ........ 3.99 slzzsfi[n P&illigs gio I?seedbto g0 Wﬂ°'e','315’h9 on the
and tlat-blade noks to become a Ham! This course
(17) Male. #2761547 ....... 1.99 532;7)311%3 uH AF Choke. oo | screwdrivers, quickly and painlessly prepares you
(18) Female. #2761548 ., ... 2.99 SRR hex keys, nut- for the new Voice Class FCC exam,
Shielded Hood. Prasarves | (22) Varistor. #2768-568 ..... 199 | drivers and a With two cassettes of Morse code

19
EM?IHFI protection when used with

%3) 3-Wire, AC-Qutlet Tester. tarque bar. plus practice exam questions and an-
shiglded cable, #276-1536 .. ..1.90 | #2201 ................... 95 | #64-1961 . 8.95 swars. #62.2402 .. ......... 19.95
Time/Weather scientific Calc | Transistor Tester | Noise-Canceling
Radio Mike e

e Handy :

: Folding .

s Support for With

w22 Convenient Preamp

828228, yiewing

| BEEsEe | 95

(maugs. 26

|mBe 95

;==il & 27

Receive the time, to the nanosecond,
from WWV National Buregu ot Stan-
dards an 5, 10 or15 MHz. Or get fore-
casts from your focal weather station
on 162.4, 162,475 or 162.55 MHz.
Crystal controlied! #12-148 .. 39.85

Loaded with advanced features! This
g8-function mathematician handles
campiex numbers and actepts 15
levels of parentheses, Makas ticket-
upgrade math a snap. Auto-shutoff
conservaes batteries. #65-989

Tests PNPs, NPNs, silicon and ger-
manium types. Makes fast go/ino-go
tests of small-signal and power tran-
sistors, and matches similar transis-
tors, Front-panel pin socket. Leads
for in-circuit tests. #22-025

Picks up only the volce spoken into
the microphone, cuts background
noise. Assures 100% madulation to
deliver maximum signai ''punch.”
Battery axtra, Without battery, aper-
ates as dynamic mike. #21-1175

Cver 1000 items in stock! Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes,
Clips, Coax, Connectors, Fuses, Hardware, iCs, Jacks, Knobs, Lamps, Multitesters, PC Boards,
Plugs, Rectifiers, Resistors, Switches, Tools, Transformers, Wire, Zeners, Morel

Pricos apply at participating Radio Shack siores and dealers

140 O5F=

Radio fhaek

The Technology Store’

A DIVISION OF TANDY CORPORATION



ANTENNAS

-
hgain

Trbanders .

TH7DXS THaMK28

Explorer-14 TH3Jr
Monobanders

204845 205BAS8

115BAS 105BAS

VHF & OSCAR BEAMS
VERTICALS: HF & VHF

Call For Prices!
Complete Telex/Hy-Gain Inventory

cusharaft

Al S AdBeams................. $215.00/289.95
ATAY & ATAL A0IA0 MTT Addbons. . | 745007450
AJSK & A4SK Stainless Kits,....., 34,95/41.95

AV4 8 AVS Verticals. ......... ..94.007100.00

APG & APR 18......... . 139.00/24.95

40-2C0 2-el. 40 Mir. Beam ... oissieinecninns 295,00

Monobanders For 10, 15, & 20 In Stock!

817-6B 6 Mtr BOOMER. resiernnri 198,88

AB0-B, ABDE.......conie - §1.95) 104.95

A147-11, A147-20T .o - 47.50/ 59,95

215WB & 230WB 15& 308l 2 M . 81.95/219.95

AQP-1 Satellite SYStem ... e ren v 139.95
4218XL & 3219 for 144146 . . 101.00/94.00
2208, 4245 BOOMERS...........c.cocueenceeer, 94,000 81,95
Large Inventery Of Other Antennas & Accessories

BUTTERNUT

Monobanders: 80-10 Meters?
Full Line VHFIUHF Aatennas!

M.,

TAI3....cn $24900 TA3Yr..... 18900 CL33...... 284,95
TA4DKR...... 8385 PROST..... 47900 PROS7...... B19.00

ALPRADELTA.

DX-A....$48.05 DX-DD....89.96 DX-KT,.. 2750
NEW! DX.CC All band dipole....$75.95

T USTLER
OBV e BA27.95 SBTV i
G6-144B. .. 85.9%  G7-144B...,,

Complets HF Mabile Systems. CALL!

- AR
g Y

Larsen
Antenna Specialists

ROTORS

ALLIANCE

HO-73....$109.00 U110-.$49.95

»

Model 565 PARAGON
NEW! 2000 Full teatured HF Transceiver.

OTHER TEN-TEC PRODUCTS:

Madel 561 Corsair Il

Meode! 426 Titan Linear Ampiifier

Model 579 Canturyf2? - 50W CW Transcelver
Model 2208 2KW Antenna Turer

Muodal fX-325 General Coverage Receiver
Muodle! 2510 Satellite Station

Maodal TT-820 VHF Aviation Transcebver

Full line of filters, power supplies and
acceseoties In stocic

ASTRON POWER SUPPLIES

Rack mount and speaker modets in stock!

o

NYE VIKING
MB.V-A

AMPLIFIERS

LK-450, 500, 550 & 1000 SERIES

TOKYO HIGH POWER
{HF VHF & UHF Amps)

TRANSVERTERS

S8B ELECTRONIC

LT 25 144728 Xvtr 20W GaAsFET........
LT 235 12967144 Xvir 10W GaAsFET.. .
LT 335 902/144 Xvir 20W GaASFET ...
Mast-Mounted GaAsFET Preamps
MICROWAVE MODULES

Transverters for 50, 144, 220, & 1246 MHz.

LT 28 Transverter

T

HY.GAIN

TOWERS

Crank-up, self-supporting, galvanized steal
towets, 55 ratod at @ ft; HO at 16 t,

ng‘g:ﬁ% CALL Free Shipping

ROHN

Self-supporting: Ratings: HDBX at 18 it,

HDX at 10 f1,|BX at & f1.
HBX 40..1,.. $225.00
HBX 48..1.,..305.00
HBx s6..)....3808.00

Galvanized jsteal with base and rotor plate,
Today's best buy. Freight additional.

HG-5288
HG-70HD

GUYED TOWERS: Complete and ready 1o instalt,

256, M5G, 550G & all accessories,
all for cureent pricing.

FOLD-OVER TOWERS:

FK2548 . . ... $1,045,00
FK2856..,1..1,00500  FK4554.,.... 1.465.00
FRG6B.-..[..1,145.00  FK4584...... 1,575.00
Prices 10% higher in western atates.

ROOF TOWERS & CLIMBING BELYS..... cali!

TOWER HARDWARE
Guywire! 318EHS / % EHS, pertt,.,
COMCableClamps: 316/ % ..,
Turnbuckles: 38" E & E/EAJ

V' ESEE& dnian
Thimbles: A" (3/16 & %" cable..
Earth Anchar: 4 ft, Screw-in....,
Pretormad "Blg Grips”: 316 & %
Guy Insulatérs: 500 D/50Z...........,

PH'LLYSTRE: GUY SYSTEMS
0

FR4544., .., $1,365.00

HPTG-2100/74000/-6700 Cable...
Cable Ends:[9901LD/9g02LD.
Bocketfast Potting Cmpd

WIRE & GABLE

BELDEN COAX

9913 low loss . 50,44/t RG-BX (9258).

AG.213/U (8287).....0.42 RG-11A7U (826 0.39
RG-8/U (B23IN .0.34  RG-58A/U (8259).....0.14
RG-8/U8214)........0.37  RG-59/U {B241)......0.15

450 Ohm Leddar LinGu..svnassaiens
450 Ohm Opén Wire LIne {500* Spook,

COPPERWELD|ANTENNA WIRE
Solid: 12 ga. ... N 1] 1Aga. i 08
tranded 14 gauge0.10

ROTOR CABLE
S1d (6-22, 218).......0.19  Hvy 618, 216).......... 035

Others in stock.

AMPHENGOL CONNECTORS
PL-258: std/silveritation....
UG-21B (826]) Type N Male..
T's, angles, adaptors, jacks,

0.89/1.251.45

COAX AVAILABLE [N PRECUT LENGTHE WITH
'NNECTORS ATTACHED.

COAXIAL SWITCHES.

ANDREW HELIAX & CONNECTORS
" LDF4-50l ...... $1.76  7/8” LDF5-50A....$4.00

.2.05

ALINCO « AMERITRON « AMP SUPPLY » ARRL * BENCHER » B & W » CREATE|s COAX- SEAL

EXPANDA-FIVE » MFJ » SANTEC ¢ SHURE * VAN GORDON « WELZ
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sipectal thanks (o PH) WALOBH for handling the league ublic-
setvice announcements and videas for chubs. cial thanks
to TG K4ITL for alluwlng the ARR[. Secticn s!a to be closer
to the membarshi I:F via the linked repeater sx E!s,d
thanks 1o SGL KE4ML for being on top of mateur o
eﬁtsla.tlon in Senaral Assambly, Bspeciadly the License Plate
Yau are TOPS in my book and thanks for your dedication.

CALL FOROFIDEHS B - _‘Ir_hoe mettorias mmelE:ATEgeT%men lasta"FNIr&E ‘é!;lﬂm
1(800) 231-3057 BP'}. :’!\ILII_rI;(n %rlstmas traffic crﬁ%g#dge su?gtoﬁl'gnf%pé ugr
1-713-520-7300 OR 1-713-520-0550 SAR and BSH GHF monihly reparis o AS4W Sepianing Ao 1.
TEXAS ORDERS CALL COLLECT A mntrnpgrété KBAIVV'EG Davidson Caunty, |+
ALL ITEMS ARE GUARANTEED OR régm ggg ww&mvgﬁ }ggg % gg 24;2 gg
SALES PRICE REFUNDED N, m kma amag s e
MNew lcam G F81 . . Traties wated CNCTN 22/82 WASMNR 2408 760 498 1784 92

H2 154, TH25A| . lradenyouroid HT  PCTN 2888 NE4J 942 582 405 260 @2
Renwooud TH2 - : RARS O4/66 KABJ  #58 U5 94 1490 90
! M2MEN 63/23 KFaMZ 1585 146 112 1211 a8
CFAHS 31781 WAEHF 1857 71 71 1813 a2
Nen-NTS Neis
PETN 75/38 WB4HRA 1100 228 175 1742 97
THEN 3823 N4LUD 1260 180 134 4-05 81
Totals 15 734522 3379
Above %arterly regart i for Oct. Nov, Dac 1987 'I'ratflc
th 504, NJAL 366, KB4HJQ
3nr KMEYFE?U B4Tb K4IWW 197 WD4HTE 194
APA:M P 190, AATE 181 wwi 180, N9CGH 138, KB4V
Ki4Y'y 98, WE4WIl 95, KBAEWL 70, NAMMM 83, K4SWN
e 151408 57 NtlelEﬁtt,WA4MNH49.WD4MFI154B.AJ5F44. AKIE

43 KB4 4EQ WDA4LSS 35, K
Kenwood 15 1408 ... _ Callteruade  WHAEHE 30, NAC) 28, WASEDN 28, WD4B 22, WaFiMN 22,
New: Kenwood TM-2214, 45W, mable Loopal NTaK 21 KMO,XP 18 NALFT 15, AB4EC 13, KBAFKF 10,

(N nd
1GOM ZBHITTM .. fall 5772 trattic. Gongrais 1o AA4TE wito made PSHR Hanor ol
Cartificate of Marit 1o K4NLK, AB4W, KAIWW, WCAT, K4ITL,
WA4OBR, KE4ML.

SOUTH CAROLINA: SM, Jimmy Walker, WD4HLZ— Last
month | posad a quastion to you acke!eam " Ara you ready
to use your packet statioh in an atargen And you
answerad YESH In an emergency, the SEC or SM will expect
your packet station to service large volumas of traﬁic and it
youl can not assemble the proper hardware ar tyf)e €0
wcrds mitiyte, you will be in & lot of trouble, So | will dlscuss
ardware. Your station must have the capablllty tor data

o ' i stor s on disk. In an emarge: urces are
oM 761 o o o e o Al Gnroliable |f°$apdsam is ot on dis c?tﬂ}l)l vapuriu when 1I'ée
- GWar goos wer your station with emergency power to

Shure 444D o wess BERR ggwer line hrowgauts and Blackouts. A Second com-

Astatic MLZ32 1 Laarindge L)1U4
Astanie D104C71HP9

Impolp 144 MHz ..
Cusharaft 124-WB (146 MHz) .
Bufternut HFEY, 80-10 vert:cal
Hustler G7-144 .,

patible computer is used to enter and edit messages while
your compuler is attached to the TNG and radio. The disks
cantaining messagea can be switchad batwean computars.
Don't iorqe: the printar. it will be impossitle to service a large

valume of traffic addrassed 10 gour atation without one. 1f you
can not access the noarest ™ you will nead a portable
digipeatar and don't farget ba.ckup software and hardwars to
tountaract Murphy's Law, Where are you passing this traflic??

A ‘ ‘Call Do 2 PEBS for stare and forward of messages. A POINT IS
LM HE o Closs Seres Antenmas o TO BE MADEN No one person can te aﬁ' Fod to contrioute
NEW KIM 1,2.44LEX . A2900 BRILLEN Congrats 1o K4WJF| for BPLI'Tra!fc KAWJR 601
BEHY. . 4400  NBGID 448 K 348, KézN 233, KBABZA 131, WBAUDK
72, KA4LRM 88, KA4YEA 6D, WADRF 44,
Larseng-nielerenglass ... .. e 2195 vDEINIA: SM CIaudeFelg[ WAATO—-BTM: KBAWT. SEC
New Larsen CM 490 GO . S < 34 4] SGﬁLmWJfAGCUMC PTg QARWP AHU. BM: AB4U. TC: WB4MA
< 2 3 s i e
Anteco 2M, 88 Mag. Mount, Comp . o EBN éFM gg% ﬁﬁg‘gﬁo
ILQEE?W of panel meters . Rkcl) up l.;:’)\hlr.; gﬁN . ?gﬂpM ggg ﬁﬁgﬁ?
BErivox muu pn“>00\l feedmrouqh caps . 1.95 VNh.ATE)Y} 10PM 36480 WEB4KSG
Transiormer 120V Pri. 1050 V1A {(Sec #15 erF"iSO ac gl\-!EN :'1’015;:“&1 :1;%?82 ﬁﬁrié\'\ﬂ
[ [0} . S0 . .|
e o %Agggh 3mPMdmd1h I}!ap ah; KJkVaJI Radio Club
: on n 4] ANNOC io Clul
3 ;;PNP'L%T: Sverolaie o l 30 and the Richmond Amateur Rﬂglﬂ Club to o ear!lte a "'2on”
B T station in cslabrahon of 1he Bicentenma! the U.S. Con-
OF 51468 13.95 stitution during t aaﬁe June 25 - July 1, 1984. These clubs
k. e Co L oin the Shenandoan Vailay and Roanoke ciubs who have also
35002 R e 140,00 Lean autharized far this operation. KC4VH, an ATC appeintes
GE 17BYTA " 00 and head of the Local Interference Committee for his area
BMIG L T T-X submilted an excaliant raport covering thair etforts in tracking
KD o 1508 down ioca! GRM and intermod problems at ther repeater sitas.
BRDE e LIS E i{t\cnhhve}_trx'arg min%siénﬁlgr problems, l!’usga%esx you comgct
— or details. 2NEUNCRS as the new
ALAPK-232 wih new WXFAX. . 29900 pof Ghestarfield caunty and NAGVE replaces KB4FYH as EC
N T O e R poins KUY, NG and WBAKGS
A L R ur nf
LA Packel Jermina A p:StéHS These statlongpi?avmg met the qualifications of
USED EQUIPMENT cansistent trafhc net oparation and submissuon of momhly

i - activity reports for the past several months. In the Virginia
Al equipment. used. clean, with 90 day warranty and "Iu Soction those cluahilcats%ns must be met and maintained o
dayinal blxmnnthsrulltrac;eaq;dlnsx newequipment Sale racetve and bold an ORS &p cintment. Some upcoming VE
price refunded if not sahsfied axam skeds; Mar 5 SPAR on coptact NANC - Apr g,

Callfor latest used guar Wllliamsburg AAC comtact WJ4 and May 7, Shanandoah
AN0Y 2313057 Valley ARC contact NCAEB, | received fram WAKX, W3KU in
(OLM =2 - 1926, some VA, section newslettars covering the period of

T5-4308, T8-B308, T8-5205 F [MO1E and Colins 1932-1934, You nghtbe mterastad ta knaw that the leadin
Poreelan 402 Gy Insulaters (144). . ... 339 g:f,’,'f “;"3'2".{ i Aprg}i‘-mg:mas Mall ga"‘t’f'o",}’ff\f\i’.ﬂmﬂnrf"
ration by originating 1585 msgs durin
POLICIES ) OpB?ﬂlloﬂ %hls eﬁmyt ug the Iarqast smqlg rnon!h?ramc tubal
Mimimum orger $10 00, Mastercard, VISA, o GO0 Al ever recorded for the section. The unt for

prices FOR Houslon, except as noterd Prices subject to  December was 17,122 with 51 313"0“3 re) rtm l'hose
change wihout nohice ltems subectta prior sale. Callany: majuﬁ BFL were, w“HIH &Wﬁﬁ&ﬁ;‘e&igrﬁﬂo
time o check the status of your order Texas cesidents add ﬁrsitimers KK4i-'V dKMTW[ 1 hope to sae many of you
sules tax All tems full tactary wananty plus Madison at the Vienna Winterfast. Floasa check the datg lund‘::

Aty the correct date |s Feb. 28 instead of tha 21s1, l’raffsc W4HIFI
' et Y, “&WN%!E%{%K;DZ%M” Ry vaA T
Bird and Belden products in stock. Cali today. 541, WB4PN 430 N 4GL 390, KI4 R 299,

WBAKSG 227, W, gw WB4EDS 175,
KB4TH 153, wam‘n 1§n KB40PR 1431 K4BGZ 139
WAHDW 117; K4.JM 114, N4KSO 114, wmmf;.s &g N4F\KN

T NF 88, K4J 75, NN4|
66, WE4UHC 53, NSANQ 53 K4MLcsa WB4KIT45 N G2H
" W 34, N4KSS 21, WAYE 21. KBAUED
19, NAFNT 11, 'Nsnc kaGR w’ Tv39 KAAXE 9,
KAVWK 4, NW4O 3, |<14W2.WAVR
WEST VERGINIA SM, Karl S Thompson, KBKT—&:
KIQEW, NBFXH. ACC: WASCTO. SGL: KBS, Rpt
Coard. WDBDZT KABZXP fias & billbeard in the. Glksbeg. an
on 145, m 48 paople attended the KAHC installation dinner
on Jan, 8, Fayetteville H.F, will be Fab. 28. Kv85 has been
appmnfed ATC far Cent. WV. Flegret 1o report that KBQEP
has bacome 4 Silent Kev.

NET  FREG TIME ONl QT Se

WVEN 3865 &00 1465 200 31 Wayp

WVMD 7235 1145 1 21 o3|

WVR 367 700 2 163 31 KZ8

5 8130 382 37 31 KaLG

3730 5'15 118 2? I

H|l|b||| 1429 oon sy

Traffic' KABW 70, KDBWX 8 KMﬂK 376

Welnd & ‘8%;«‘9’"’”“”%5% K%&ogr-‘

51, KAKT 29, NCBG 21, WDSLDY 20, NJ&J 1

ROCKY MOUNTAIN DIVISION

COLORADQ: SM, Bill Shaffiald, KQﬂJ-—ASM KASMQA,. SEC:
WBETUB, STM: KBEZ. COU: KCBUD. ACC: WEaDUY, SGL:
WBBFQB. PIO; NBDZA, TC: WeLJF. B M: KeWwOP, Recantly
inthe Boulder Antanna-Tower casa, round une ot the suit filad
in Faderal Court was won by NGl & NEDIY. Reprasentad by
their attarney AGBX, Faderal Judge Z.L. Weinshlenk stated
that te matier should be sstiled by conference between tha
?an‘.ias ynder court supsrvision in accord with PHB-1 rathar
han taking u colir} timne and involving the expense of a trial,
ugg rected Lhe hams to & p {or a variance, she

dirs the county to act in , and atated that the
35 ft limit was not adequme udge Wemshxenk ardered {he
g arties to return next month to report their p mgrass The
hzzard of 87 hit Colorado extramely hard as it did the rest
01 1he nation. Many ARES members and gooups here in the
trg area provided 4-wheel drive vehicles give help 10 Jocal
hospﬂa]s and fire and police depariments, Cle: k & Pitkin
Gu ARES members wena Inva with same of the RUMerous

anches occurrin LA Qubnl'nh ms_tté: hqrﬁlum
o%r: m-14s’QNF1é1gT§ao‘ N%m
£ &1, NCTA ONI 248, QTG 268 dNF 472 ¢34
CM.QNF ads, 5 zs. KERN 1198,

NI
WDBESZ 380, NBHMR 345, KoIN| 22 RABIE 180, KBe2
134 WEBFEV' 100, WeNFW 37, NﬂHFz’m KERE| 24, WEDK

NEW MEXICO: 5M, Joa T, Knsglr_n W5PDY—ASM KEBIS.
SEC: KEYEL DEC: WDSH d: NDST, NMs: WASUNO
LL WSCINA. TC: WGGY ACC: BEM. SBouthwest Net
meals daily, 3583 gt D230 UTGC, handisd 244 msgs with
280 checkins, € daily, Ggiﬁ
at 010p UTC, handled 72 msgs with 1356 chackina. N 4
160 msgs with 1089 chec ins, Yucca 2ty et, 78/18,
handlod 24 msge with 558 gheckins. Caravan Club 2-mtr Net,
66706 with 12 eheckins SCAT Net, 66/08 handled 7 msgs
with B48 checkins. Info Net 13/73, with 66 chackins. Cestainly
nice to have AGEX & WHHD visit the Santa Fa, Log Alamos,
Northern NM & High Valley ARC’s guring their pint Chrlsm'tas
Dinner at Ram:hn de Chlmayo Special thanks to
WAhIXS, and m rﬁq a memarahle evant, Gon
toWASSWV fu aying “‘Aadio Sante.” Yy sany 10 19|
assing of WS , one af NM's oldest ham andw
ey wﬂl Both cerlamlxbemme Traffic: N
D & Zia Link Pkt Net handled 23 msus
with 75 chec

UTAH: 5M, Jim Brown NA7G—SEC: Rich Flahar, NS7K.
STM: John Sampson, W7OCK. QOC: Bill Bradiord, K7EA.
Two stations gartul:_‘ga:ed in_the 200-year annf\rersary
celabration of ¢ of our Constitution. The OARC had
a station with the special call sign, an did W7MR. KATKRW
Bassscl her Ganeral tast—congrats! Bob, W7GXX, got his
D e o o
raific , tnx and’a job well done for your offorts durin
1hehogaess n. 73 ds NAY rﬁ°v\? :?
N?JLCZ151 W??ASY 93, WATMELQS NYTUN 53 NS?KSS

WYOMING; SM, Jim Raisler, NTGVV—ASM: Steve Coctirans,
WATH. SEG: Jil Anderson, W7 TVK. Getti ngltlotsot positive
comments from contasters as the! l5q¢am finding it easier 1o wark,
Wgoming K7MM, Dan, roperied he made cfaa.n swoeep in Nov
and' 74775 sections dunn%ghane tost. Novica
classes are belBg heid atShsridan and Hiverton Jr, Coll eges.
thanks to WAYE and KYMM, ARES activity is pncklnq_ %
ﬁ tate; ‘hanks n'n WITVK, rarthgge long tours. Traffic
335, Nats: State ARES 4 'ses./153 QNI local nels with
181 QN, Cowb RCTAR repona 231&55 QN2 orc, any
Express, W?M% roparts 4 8./193 QNI QITC, How's eur
packet sys:am deve[%nF ta_hare from you. I’'m now on air
:\Inlg'lt% mailbox, N7G Digi through KEZNT. 73 till next
nth,

SOUTHEASTERN DIVISION

ALABAMA: SM, Joseph E. Smith, WA4RNP—Thanks to all
Saction Appointeas far doing a ood job thesa last 4 years,
Lls continue gg be active amt?_l aurs, Thankns éo the other
28 ue s ers o '‘gears’’ o :o
the g pp “handlar‘s‘gqﬁat keegiha "maﬂ9 mwzng
Srass Pounders League is a select group who have ha.ndled
avar 500 peices of trafic m a month, and ¢ nga apecial thanks
fo “Miater Traffic Man™ WALJDH, Wi aris, ba,
tfor having over 100 consacutive meonths as BPL Cine Silent
oy raport; K4IPF, Jack Jones ot 8elma, AL Traffic: CAND
reports 1573 msss 8 in 31 sessions with DRNE rep 100%
by WA4JDH, and WACKS. OANS reports 1295 massaECKg'l
62 sassions mth Alabama repnimgnby WARJDH, W

NW4 and W4IBU., ANS reporis 1204 saﬁg n
s%('ssiona with Alabamaprep 100% pﬁs &(5
W4Q WAAZPZ, WAGIOH, NART, and WPl ACND
raporta 56 me: assed (0 30 sessions with other nets
re‘?byWMJDH 4G , AALY ], and N4DCB, AENE reports
1 messages passad in 62 gossions w:th RNS ra tav
4JDH WXal, NART, WMZPZ,
and w-tdAT AENM reports 172 messges passad
sessions. Brass Pounders le A4 IDH, F‘SHR
WALIDH, WACKS WAPIM, and W, 4RNP Tota!s WA4JDH
1611, W4PIM 352 me*s 270, WASANP 61, K4HJX 20,
WADGH 10, K4ADZ 9, KK40Z 6 A WBA VY 3. Lot mal
avarything great i m "88 M Yeary 73. Joa,

GEORGIA: SM, Ey Kosobuck: KAINL—ASM &

WALARY, SEC. N04 4WQL. Asat STM (P éaackan
WA4Q0. BM OOO' WATG. P
TC. W AH. Many tnx 10 Acs NMI for the

service randared to Ga & 10 the hobby as Official Obsarver
Conrdinator. He resigned as of 31 Jan 1o travel the country
in his new camper. | have %pclmad Harvay, W4TG, as the
new OOG. if u desire an DG position, please co nact him. |
have ona Silen! K to report this manth and that's Mose
Carter, W4FWP elham. Qur symgg‘thy 1o his farnily, Mar
38 & 27 ara the dates for the annual Columbus Hamfest this
ar, Same place am- gocd old Southern hoa%l:am& 19%&
ennshqochee cofficars  are,
KBAOKX, Bac: K4JGK, Troas; KMK
Editor: NAXY. Calguitt Caounty HAS voy d in F'res W1BFP
VP K4HAV, SIT: P. Now is the tim- for all of us to contact



...pacesetter in Amateur Radic

All Mode Mobih

& 25 walts high/& waltts adjustable low

e Programmable scanning—memory,
band, or mode scan with "“COM®
channel and priority alert

e 10 memery channels for frequency,
mode, CTCSS tone, offset, Two char-
nels for odd splits.

# All mode squelch, noise blanker,
and RIT

e Easy-to-read analog $ & RFE meter

uompact ail mode

fransceivers

t's the “New Sound” on the 2 meter
rand—Kenwood’s TR-751A! Auto-
natic mode selection, versatile
scanning functions, illuminated multi-
‘unction LCD and status lights all
sontribute to the rig’s ease-of-
peration. All this and more in a
sompact package for VHF stations
n-the-go!

 Altomatic mode selection, plus LSB
44.0144.1144.5145.8 146.,0 148.0 MHz

CW (USB| FM |USB | FM

 Optional front panei-selectable
J8-tone CTCSS encoder

 Frequency range 142-
149 MHz {modifiable to
cover 141-151 MHz)

» High performance receiver with
GaAs FET frent end

Y51 voice synthesizer option

¥ MH:/MCH &

FLOCK £E
VOICE

FUNE

com

VOL -3 SQL
PUSH Oli

RIT ~&- RF

o GAIN
/ o ’ 2
. ESTEP  SCAN
6 7

TR-851A
70 cm SSB/CW/FM transceiver
The same winning features are yours
on 70 cm with the TR-B51A!
s Covers 430-439.999 MHz
# 25 W high powet/5 W adjustable low
2 WC-433 UPDWN mic. and mic.

hook inciuded

CAMPIRLE watuirs tiatinpis are avaiable tor all Ketrwond lranscewvers and mosi aceessonies
HOECCARORS A0 Dhves die sthiact ta change withog!t anhice o upkgaton
SLECHCANONS gudraniesd fr tne 144-148 MiHz Amateur tand only

= Dual digital VEOs :

= Semi break-if CW with side tone

& MC-48 16-key DTMF hand micro-
phone and microphone hook included

s Freguancy logk, offset, reverse switches

# Digital Channgl Link (DCL) option

{Optional accessories:

# CD-10 call sign display

& PS-430, PS-30 DC power supplies

» SW-100A/B $WR/power meter

+ SW-200A/B SWR/power meter

e SWT-1 2 m anhtenna tuner

& SWT-2 70 ¢ni antenna tuner

& TU-7 38-tone|CTCSS encoder

& MU-1 modem|unit for DCL system

S, ¥ ¥8-1voice synthesizar
B-10 extra moblle mount
P-20, SP-50B maobile

speakers

¥ & PG-2N extra DC cable

e PG-3B DC line noise filter

» MGQ-60A, MC-80, MC-85
dellixe base station mics.

o MC-438 UP/DOWN mic,

& MC-55 (8-pin} mobile mic.

@ MA-4000 dugl band antenna with
duplexer

RESET = cHL,

 e05q

< L o B Fnvico Buse: o S
1

3 4

M OFFSET
8 9

Pi) Box 22745, Long Beach, CA GUR0T-5745
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FEAR
ssNE LOCH  WAMPLE AOLE

Check these featfures . . .

* {3 MODES — Paak Avaiage and Peak and Hold with a
unique ran-crifi $ample & Hold Aniciog memory
clrcuit.

» {2} RANGES — Aufomatically switchad powar scalas to

&KW,

FULLY AUTOMATIC SWR — Seporate full fime meter displays

rcatios diractly without drift.

BUILTAIN ALO — Protect your amplifier tube investment

with this fast acting lockout areuit,

REMOTE COUFLERS — Six teat remotes the Interchange-

able calibrated couplers.

TRUE RMS CONVERSION — H.F. couplers use a forward

bicsed full wave detection system.

» RUGGED CONSTRUCTION « Hedny gauge aluminum cor-
struction. Top quaiity glass epoxy PCB,

» ACCURACY - Guaranfeedt fo » 5% FS

* WARRANTY — TWO FULL YEARS,

ADDED FEATURES —

* Switchable Reverse Power all Mode Metaing.

o LED full stertus clispley.

* Adustable Al O s switchable SWR/Refl. Pwr,

* Heovy duly Nicad batterles charged by the
appledRFfor thefield and a chargeris supplied
forfast chorging and backlighting otthe meters
for the Hom shack

e Models awailobie the 1RFM-003 and RIM-005 depending

an the power scaling desirad,

HANGE
P -
sk Miml

NYE 14xES THE GUESSWORK OUT OF PEP MEASUREMENTS!
Know your Peak Envelope Power for SSB, AM and Pulse.

OTHER
NYE VIKING PRODUCTS

Anfenna funers, Including the
famous MB-V-A, phone
patches, straight keys, squesze
kewys, electronic and memaory
kevers, code practice sets, 2 KW
lowpass filters, all band anfenna
and mora . ...

Ask for a free catalog.

WM. M. NYE

COMPANY
1614-130th Ave, N.E,
Ballevue, WA 98005
{ 204) 484-4524

FAX; 1206) 453-5704

TO ORDER CALL YOUR FAVORITE DEALER

Amateur Electronic Supply Barry Electronics
Ham Radic Outlet C-Comm

Madison Electronics Missouri Radio

EGE Quement Electronics
Henry Radio Texas Towers

R & L Electronics Ham Station

HF Enterprises Ross Distributing

CALL LONG DISTANCE ON YOUR HANDHELD

FM and 1s compalible with
most  handheld  trans -
caivars,  ncluding  the
TR2400, TR&50G, TR2Z60M.
IC-247T, Yaesu, Santec, and
TeaYes. Only A0H mw input
will defiver § watls  oul
3 watts in will deliver 35
walts out.  Maximum input
laval 15 5 watls,

MOPEL

35 WATT and 75 WATT 2-METER AMPLIFIERS

The MRREL 3384 will celiver 35 watls of We i o
powsr using the latest state-of-tha-art cir- for the 140 and 500 walt HF amgpliiers as
cintry.  The amplifier will aperate 858 or descnbed n the MQIORQLA Bulieting EB-27A,

MODEL 3356 13Swatt) KIb § 7995
B7SA {I5wall) Kit $11e98
{adtl $2.08 Shipping mrd Hendiing)

= moniceton e

121 Brown Steast * Duyton,Ohie 45402 * |513) 2209677

AN-758, EBB3. AN-762 and

as described in the ABBL Hand-
book, We also carey a line of
ATY eguoment for 70 end 33

CM. For detaffed mformation

and pricas, wall or write far

our rge catalog,

114 0O5T=

our State Loglslatars for su rtafour (:eo ia Amateur Aagio
Tags. For further Info, conl e section SGL.
1l desire repeater cuurdlnatlon in tha gpetion, contact Jim
4JA, in Augusta. The ARC ot Savannah elected WD4AEY
as Pres, WD4FIH as VP, KJANE Sec, KBAGQA Treas & KK5M
Trustee. As [ am wntlng thig, the stats ot Qeorgia Is under
the siege of a huge winter storm. The nat is operafing on 3978
as usual, Wa are prepared for just about anythlng in the
section, At times, many hams aut of the woodwerk whan
there is ar amergency, Our tnx 1o all the arg amzed groups
& to those who help when it Is neaded. We invite all of u to
the ARES net which meats on Sun at 1700 locat time. For
furthar mfu as o EC positions rzpanln the section, pleass con-
tact NC4E, the Saction Emergen Coordinator. CLJ at
the Calumbus Hamfast at the end af this rnonth PSHR
honoreas for Dec are: WB4DVZ, WDLCOL, WQL
KA4HHE, WAMLLE, W4RWB, KF4FQ, KEMJF'N
KaBAl & KI4IG, Traftic: WB4DVZ i AT
VAL 143, KAHEE 80, WAMLLE 84 KFACG £9 mBAE
ar NAMWR 31, KANM 22, W4HON 32, WB4ABE 22, WANKO

NORTHE.HN FLORIDA. 5M, Floy Mackey, N4ADI—TC: Ed,
WBRAO. STM: R'lao AT SGL: John, KCAN., SEC Huﬁ.
WAJPUP, BID: Peatey, WAIPQL. OO John. BN
Dave, N4GMU. ASM: Bill, KB4LE, ACC. Giff, V\.jD4HlQ As 1hzs
i% written, “The New Werld of Amateur adia” videoiape has
been saen twice by ma. It tells a graat story about our hobby
and shows how wide the interest in it is. A copy is available
from ma, and cthers, so If your club hasn't seen it yet, please
do so. 1t may not mean much {o the members, but 3ome of
!ham wul! want 103& imolved with its us wuth schools % y.'GIr!
roups, Civig Clubs, exg rgarni-
Latmns Clty of Town Councjls (when needarfu m explam the
wide areas of education and sarvice that ham operators can
and do parform. To have such spakesmen as Hoy Neal, Barry
Goldwater, Tany England and several school i8achars who
show that studedls are snr:au ed to do better In thair s‘nudias
ater they see and 1o understand the “New World of
Amateur Radie.” ARRL has copias tor sale, too, se | htghly
racommend that your ciub join with many others lo sea and
usa this new taod to help cur habb grow es your club want
o earn some monay? Silly question, but |fguu recruil & now
memEer tor AREL AN psa your -4 it clup identer on tlas
application farm, you will re lve a check from Hi
for avary new member! Last vear, AHRL grew over 5?‘0
members. S if your ciub has net been encouraging new
membara, how is the time to aarn dollarg for vour clufy, and
hal é: kaefoths ball ﬁ\llmg‘ 73, Traffic: WD4II 2499. WXAIH

HT 836, WC4D
344 AA FG 304 N4BY 270, K4CY 214 1<34Lé 127,
WALEYU 193, N4GMEI 184 WB4GHU KG4V
AACC 181, N4JAG 189, WD4ILI 1 Kt-u:b 10
109, WB4TZR 108, W7YWF 167, N4ADI 100, NE4Q sé,
Wi EKV LIEA 4

&
24, KB4WPI 18, A4ST2}N4UF r%lmp 17, K3NO
WAJPUP 16 NdGOE 18, KI4NN é %N

WEIM 13, KE4SP 10, KB4TOR 9, K#-vrm 8, WH4JHI 8.

SOUTHERN FLORIDA, M, F'uchard 0. Hill, WASPFK— SEC:
W4SS, 8TM: K-SZK C KI-{T D4KBW PIO: WAWYR,
BGL: KCAN, ODC: W. CG'.ME: . WD4KBW re om
?1 bulleting recevad and 146 send by AA4BN 23, W4D
ALEIC 75, WT4F 12, WD4KBW 27, K4IEK 15, and WA4RL! \}
36 Holzdlytraﬁlc flowed vary amomhly asa ganaral rule this
ar, Cytle 3 of AN was of lrermendous halp—as was N4ADY
who came to QFN almast daily with a bucket full from cycle
3. It was gratifying to sea the number of volunteers for 4RN
cycle 4, both early and late s¢ssjons. There ward ¢ many
that | hesitate o list for fear | might leava someone cut—but
thanks muchl | naver heard & request by & QFN NCS for a.
valunteer that didn't get a responss —in fact A%ou had to
pretty quick with the key ta get racognized, WASVND, arairly
new traifi hand!sr. was of great help during this high ‘volume
traffic eriod rela % o move traffic among the various
nels. And ALL of 1he man traffic handlars bath
cyclas 2 and 4whu gave so willingly of their time and expertise
to facilitate the flow of traffic! I was prasentad with &
cartificate of merit by the Fon‘ Meayar ARG for har wark in
organizing a schqol elul and teaching a Novice ¢lass far both
studams and their parants. Rood wark, Miss Phill Congrats
W1UY who has passed the certification exam and is now
m member of the Amateur Auxiliary to tha FCC's Fleld
Operations Buraau, AACH, Presidont'of the Everglades ARC
sent werd that the special avant held by W45Vl in the
Everglades Mational Park resulied in 38 statas, four countries
and five Canadian provinces most on 20, 15, and 10 metars.
It was the 40th annivarsary of the dedication of the park.
WAJEIC reports that John, KY&T, Sandra, N4QIN, and her
!ufteﬁsn'!t ylemd ?ﬁughher Dawn arg ahoardbtpa %? ifodt salltll_lr}g
roaching Purbin, Africa, as this
is written. Word from N4G#p SP ca'an fraffic
m;glnatlng inthe Eastern araa wnll maye via. thu Atlantic Flaglon
beginning January 1. KBAMON, WT4F and W,
activa |n message arlginations 1rom a Iocal nursin? homa
is with grea! regret [ inform you that Ed Hart, N4KB, Is critically
ill. WALLA, reports that he handled ?9 phone ﬁatchas during
Dacamber, WD4KBW sent a repost that the Hardea County
ARES for the first timea, provided communicaticns for Wauchu-
la's Christmas Ea:ade 11 was the Ia:easwarade in the ciﬁ' [
hlstorm NIBQ
s thoM“l{u e ?‘évb ang Kmrﬂﬁi worke:d b Very o
iciently as thou oy had been goin senorars
Hamen!flber the RHHL nformation ?\?at%n 3923 YSAM
Smurda¥ mornm 73 ds WAAPFIC Traffic: WSOUL 3319
W3VR 2165, W, D 1103, WANFK 659, WA4PFI 611, K4IA
569, KAZK 545, AAEN 530, KAEUK 491, WDIKBW 439
KABCL 4D9, WVSZ ARIC 380, KA4FZ] 322, WAMRUE

3 l
WITLV 32, KBALIA 32 KASGYE 5 WDQAEP 31. N2COI 29,
NK8C 25, WAMBY 23, WAUIQ 21, WA4HDH 119
N4QER 18, KBAUHCG 18, Wa4VW.J 18, W
18, WAWYR 14, KK4UR 12, KADAKY 12, KOEHF 12 w MFD
11, WalJR KR IA 9, KBATIU S, AhwW 7, w‘
WADIWN 7, N4PSV 8, KA4GDAT B, K44VI 6, WBENV w b
3, WK4F3 N4RH-J2 KA2KN22 AAdIF 1, N4OFIX1 W4NSY
1 {Nav.} KB4KXV B 3, KYBY 18, NKAO 8

WEST INDIES: SM, Jose.ﬂ. Puros]t Jr, KP4IG—-SEC. KP4JY.
FIQ: NPaXM, TC: 'KP4AR kP WP4CSG.,
M: WINS, KPaBid: Nik: WiNE VAT i Fabrua.ry

, We
ara Folng % run agam the Wle m 145,350 MHz rap-a.tar
to support the net agatn. In December, th
had its Chrlstmas party in the waatern part of the lsland &lce
activitv. OnJanuarv 10, the Puerio Rico Amateur Radio



T ‘. “?11A/ E: VHF/UHF ali-mode base stations

The TS-7T11A 2 meter and the TS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood’s new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect “matching pair”
for satellite operation.

 Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO {Temperature Compensated
Crystal Qscillaion,

' Large Hluorescent multi-function
display.
Shows fraquency, RIT shift, VFO A/B,
SPLIT, ALERT, repeater oifset, digital
code, and memaory channel,

» 40 multi-function memories.
Stores frequency, maode, repeater off-
setf, and CTCSS tone. Memories are
backed up with a built-in lithium battery.

» Yersatile scanning functions.
Programmable band and memory scan
{with channei lock-outy, "Center-stop”
tuning on FM. An "alert” function lets
you listen for acbvity an your priority
channel while fistening on another
frequency. A Kenwood exclusivel

e RF power cutput control.
Continuously adjustable from 2 to
25 walts.

Optional accessories.
e [F-10A computer interface
o |F-232C level translator
o CD-10 call sign display
s SP-430 external speaker
@ V3-1 voice synthesizer

@ TU-5 CTCSS fone unit
a MB-430 mobile mount

® MC-48B 16-key DTMF, MC-43S UP/
DOWN mobile hand microphones

e SW-200A/8 SWR/power meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MKz

& SWT-1 2-m antenna tuner

& MC-B0A. MC-80, MC-85 & SWT-2 70-cm antenna tuner

e P3-2U DC r cable
deluxe desk top microphones >2U powerca

Complete service manuais ate available for ail Kenwoord fransceivars Jnd most aceessories
Specifications and prices gre subject (© change wihout notice or obigation.

# Automaftic mode seiection.
You may select the made manually
using the front panel mode keys.
Manual mode selection is verified in
International Morse Cade.

# &ll-mode squeich.

# High performance noise bianier.

& Speech processor.
For maximum efficiency on S5B
and FM.

e [F shift.

@ “Quick-Sten” tuning.
vary the tuning characteristics from
‘conventional VRO feel” to a stepping
action,

¢ Built-in AC power supply.
Operation on 12 volts DC s also
possible.

s Bemi break-in CW, with side tone,
@ ¥5-{ voice synthesizer (optional)
More TS-711A/811A information is
available from authorized Kenwood

dealers.

KENWOOD

KENWOOQD U.S.A. CORPORATION
2201E. Doeminguez 3t., Long Beach, CA 30810
PO, Box 22745, t ong Beach, CA 90801-5745
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HI-QBALUN 9

+ For dipoles, vagis, inverted
+ees and doubléts
Heplaces center insulator
Puts power in antenna
Broadbanded 3-4¢ MHz,
Smali, ightweight and
weatherproof

1:1 Impedance ratio

For full legal power and more
Helps eliminata TVI

With 80 239 connector
Built-in DC ground helps
protect against lightning

Only $14.95
HI-Q ANTENNA CENTER INSULATOR

* Small, rugged, light-
weight, weatherpragf

* Replaces center insulator

+ Handles full legal powar
and more

* With SO 232 connector

.
THE ALL-BANDER DiPOLE
(] S

THE SERZECT MATCH FOR
ANTENNA TUNERS WiTH
A HALANCED OUTPUT

Completely {actery assembled ready to usa
Heavy 1417122} gauge stranded copper antenna
wire to survive those severe storms

Center fed with 100 fest of low loss PVC covered
430 ohm balanced transmissicn line

Includes center insulatar with an eye hook for
center support

Inclydes custom molded Insulators molded of top
quality material with high dieiectric qualitiss and
azcellent weatherability

Complete installation (nstructions included
Qverall length 135 feet, less when erected as an
invarted vee or sloper

Mandias 2 kw PEP & covers 160 thraugh 10 meters
» Kay be trimmed 1o fit smali city lots

Oniy $29.95

DIPOLES

MODEL BANDS LERGTH PHICE
biglaa
2 BUiTS 30 23195
D40 A5 667 2595
D20 A a3 216
15 i5 22! 26,95
‘ 10 18 25,95
Shortenad dipoles
S-80 BNTA kL 3596
sS40 40 48 3395
Parallel dipoles
PD-80TY 80,4020,10M1% Rl 43,95
PL-4010 40.20.10115 BR" 37,95
PD-2040 H0 40/15 130 36,95
P-4020 4020115 ;- 33.95
Digulu sharigners — only, same 4% incleded in S0 models
S00 BOITS $13.95/pr.
5-40 40 18.95]pr

All antennas ara Goinplete with a M0 Balun, No. 14 antenna
wire, liisulators, 100' nylon antenna support rope (SO models
anly 507, rated for full iegal power, Antennas may be usad as
an Inverted V, and may alsc be used by MARS oy 3Wis.
Antenna accessorios — avallable with antenna orders

Nylon guy rope, 450 [b. test, 100 feet $d.4

Wnlded Dogbone Type antenna insulgtors 1.0pr
S8 0o@x connestors .55
Mo 14 722 Strandad hard drawn coppatantanna wire LBt

ALL PRICES AHE UPS PAID GONTINENTAL USA
Aeaitabin gt pour 1wt oRale of oitier ajrecr from:
Van Gorden Engineering
P.O. Box 21305 » South Euclid, Ohio 44121

Taaler lnquiries lovitad

THE EXPERT’S EDGE
——————— HELP AT LAST FOR
Computerizing Aadios.

Faster Operation, instant 5Y's and Made Control
Contesting:
Faster Q80's, Integrated Terminal, and Radio
Ciperatian
Digital Operatoss:
Novice to Extra
FEATURES
— Gomputerized radwo and tarminai controf
- Mernu driven choice salection
~ 01 hynction keys
= Pgpeup Manus
= Gplit scieens, color windows show speeds & frequancias
~~ Kaybodrd radio freguency cantral
- HUNQ bytes memery kayer with automatic trapsmit,
raceive fransitions

SUPPORTED EQUIPMENT

Radios Terminal Units Camputars
Kenwood T5-940 AEA PK 737 Pakratt™ IBM PL & Clanes, P52
T5-440, T5-711, Kantioniss KAM Cofor or Manochrame:

5613 Heathiut HR-292 120K Fren Ram
1 Serial Port Par
Lontroiled Device
7 Dige Dnves
EXPERTQ

10245 Laathsrwood For Worth. Taxas /6108

181 7) 248-7410
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had its Christmas parly in Aracibo with good activity, flea
miarket, music, all. In this motth, atsa, our WINS net manager
was in hospﬂalégF'dDﬂ, Qur bast recovery wishes to Willie,
Please join ARES and NTS; wa need you td help our country.
Sea you naxt month, 73.

SOUTHWESTERN DIVISION

ABRIZONA: SM, Jim Swaitord, W7FE—NM's: K6LL, IK7POF,
WBY7CAG, Current Section Leaders: ASM: Ray Bass, K7OMA,
ACC: 8ob Drake, N7ECE. $TM: Bob Howe, W7EP. SEC: Ed
Hughes, KX7P. TC: Bill Jorden, K7KI. OGC: John Moora,
NJ7E: and SGL: Jim Balley, KE7WD. Twa positions, Bulletin
Manager (EM} and Public [nfermation Officer (PIO) remain
open, Any volunigers out there who would like to join the
tearmn’? Congrats. Mike is on pne FB oparator. Sun City ARG
has changed their nama to West Valley Amateur RC and Ray,
NWTA s still editing the £8 NL “Short Slap.’ Ther new
officers will be announced next month. Art, NN7A received
ligense and call sign V31JZ for operation in Balize first week
of JanuarK. Let's Rave a report on your pperation there, Art.
Membarship statistics: 2,588 Arizona ARRL members as of
Nov. '87. Approx one hundred Increase over last year, and
in line with nvar-all naticnal incr. figures, paroentage-wise. As
WECOK, & 50 year momber said, "There have been many
zealots and misguided crusaders during the past 50 years—
they have come and gons, ARRL is still on course arid at the
heim.” Thanks, Harold, The 1988 international DX Conven-
tion at Visalia, CA April 22-23-24 is this year sanctioned b
the ARRL. Hope o see ma.nz of you AZ DX"ars there. KETWI
reparts in from KH8&-land whila vacationing. Poor follal He's
missing the cold weathar, “The NEW World of Amateur
Radio' video cassette 1s now available on loan fram your SM.
Gaed for showing to praspective hams including Scout groups,
schools, ate. I8 VHS format and runs twenty-sight and one
half minutes. Congrats to Mike NGTS for winning first place
150 watls or Jess) in_the ARRL DX Test for the whole
uthwast Div'n. FB. (Thanks, DX-TRA). KD7X0 has com-
pleted contacts for the Golden Jubiles award. Congrats. Also
understand that Ghris, NU7V has also made this orie, SARC
vated John, W7GPP a2s their Ham-of.the-Year, Thanks, ADAW
KB7NE raports that date for the South Mtn. Swapmeet hosted
by AFA and sponsored by ARGA will be March 20. See gou
thare, and in the meantime keep those cards and Ietiers

eoming in.

NET ABBREV QNI TFC SESS
SOUTHWEST NET SWN 230 244 3
ARIZON ACACTUS NETMF)  ACN 839 101 H
ARIZONA CACTUS MET, AGN 39 178 A

ARIZONA TFC & EMEAG NET ATEN 1188 418 3
Traffic: KATMUL 881, W7AMM 588, KE7EQ 318, KBLL 201
WYEP 256, K7JKM 170, NTETE 170, W7KCM 168, W
138, WRBYCAG 110. WYDIF 101, W7GAQD 84, W7LVE 50,
K7POF 49, WTKXE 18, (Nov,) KN7B 180,

LOS ANGELES: SM, Phineas J. lcenbice, Jr., WEBFE~—Qur
SURVEY onh the 24 hra/day, 7 daysiwk, MCW code Beacoy
on two meters, was very intaresting. Tha Amateurs voted 10
10 D in favor of removing the QRM from the voice band. The
only known person that used the Beacon wag ane 15 year old
CBer, Most letters, cards and telephong calls recotmtmendad
that the GW Beacon be moved te the OB band or into the W
portion cf the two metar band if In fact thare were any
Amateurs that used the Baacon. At least most fel! that the
bandwidth occupied would be less on CW. Info from our
Saction Emergency Coordinator ISEC) ARSY, Hon Boan,
indicates that we are organized and ready for action with no
mnrﬁr amergency cperations in prograss since the most recant
earthquake. Ouf new QQC NBJSX, “Kuby" D. B. Kubichek
is foaded with inputs from fellow hams about interferance.
Please put your interference raports in writing to your Sectjon
Manager and *‘Kuby™ the LA Section DOC if you want aclion
and a priority position, Please understand that we ne:ggour
input data sdatemmeﬂrequen >ylsignal strengthvbeam heading/
tapes & other special identification) in writing as soon as
possiblg. Jamming and unlicensed opsration Can bg slim-
nated if writtan reports are mailed to your local Section
Manager. Your 5M was the guest s;]:gﬂaker at the Gabnal
Yalley Radio Club on Jan 5, 1988. The hospitality was reall
wanderfyl and vary much appraciated by gours truly WEEF.
RFl problams were of great interest at the San Gabriel Vallay
Radic Club meatlnt_‘ 1 January. This was evidenced by the
fact that my supply of AMIDON Associates eight page
mini-catalegs evaperated instantanegusly, Split béads and
“bars’ arg dlso available from North Hollywoad (818) 760 4429
in small quantities at reasonable prices. Thase are very easy
to mstall on exisiing cables. Anyone having information on
AFi problem solwngﬁ ilems please seryd them - o that we can
make the info available. The HILLTOF Amateur Mastettie
Systern of Marina del Hay, Ca. Bubllshed the following story
on tha abifity 10 commaunicate. Dennhis Dugger may just give
t§ a new appraciation of this RblllRf. Dennis emerged last
Janpary fromm 2 comna and could nerter walk or talk. The only
matien his paralyzed body parmitted was the blinking of his
ayas once for yes and twice tor no. Watching this mru?qle.
a'clevar hospital administratar by the name of Steve Shipley
thought that thera must be & balter way for yaung Dennis to
communicate mare efficiently. The dactors assured everyone
that Dennis had an active mind and it he could communicate
mare affactively, tharapy aiding his recovery could mava along
smnoathly and rapidly, 5o Steve took it upon himself o figure
qut new functions for the lights and bleeps that so often
at:com?arry haspltal care. “Morsa code was the answer,” he
sald. '] knew he could learn that and communicate with his
ayes,” The next step was to teach Dannis Morsa cade. Intwo
days, much to the surprise of everyone, Dennis had meme-
rized the eode chart. He now was able to communicate
thrcugh the use of a simall electranic box and an infrared light
sensar capable of transrnitting the blink of an aye into an
elactronic one. The sensor was mounted to Dannis' glasses
10 maasure the reflected light from his eyelid. — You may have
guessed it. — Thay now heeded HAM HADIO Operators 1o
read the code, Dennis was going toa fast for most to copy,
STM News: We have finishad the heliday traffic now and godd
wark fram eveyone. WOUCE camg inan'net a few days before
Christmas with over 400 far HandiHams to Galifomia. This
was a heavy mgact on NCN and SCN. Howgver, wn clogred
them all %Jnnj 3. Great joh dene bhtha workhorses. WFSO,
NBLHE, WBTH, WBINH, NLLIY, NR7E and some others.
Thanks a lot {or the help and Ha]pdpg; New Year to ali. Hope
band concitions improve, it would have beon much better.
Trathc: N6LHE 885, WETH 634, WEINH 531, KEUYK 454,
WBBYPY B9, KEYBY 79, WENKE 45.

CRANGE: SM Joe M, Brown, WELIBQ—This is my third year
as M of the ARBL Field Crg, The SMis elacted {or twa yéars.
| wish to thank 1y\:)u fot }gEO-ll_ll‘ support. Programs we have
worki?\?sare on NTS/PAGKET. Thru the efforts of §TM WF&0
ASM NBKZB and the WESTNET System, the inlegration of
Packet and the NTS fé'y_‘slem in our Bection has become a
reality. (FCC ALUX) WERE, Alex satup a local intarferetice
cammittee structure, now under OOC Nick KAGGVY the
training, utilization and activation should bear fruit. {PIO)
Danny, NBNRI. needs a copy of all activity repons. It

something is happening in your area, get the into 1o him.
Rermember old new 1s no news. Amateur Madio Club Aflifiation,
resource management and of course the ever widening
req[uirements aznid responsibiliies af public service is always
on the aganda. Through involvement in ARES, RACES, Clubs,
Training, recruiting and other orgamzad acgvnlgs. the m:
preblems tacing “The Amatedr Radic Service can b
minimized. We need you! Thare are aleven Soction favel
appeintees to help you make Amateur Hadie a batter and morg
enjoyable service (hobby), Orange Co, AGM Ralph, WB&JBI,
508 Hilda Cir, Anaheim, CA 92806, 714-776-9272, Riv Co,
ASM Bob WELKN, 5127 (i1en Haven Ave. Riverside, (:A 92506
714-6B6-3823. San Berdino Go, ASM Tony WBEUHB, 125
Morgan Way, Upfand GA 91785, Digi Comm, ASM Mike
NB 206 Fangrama Rd. #8, Riverside, CA 5,
T14-BB5-6212, W 714-787-2411. AGC Sand%sWAﬁwN 962
Cheyotine, Costa Masa, CA 92626, 714-549-8516, OOC (FCG
)é N VY, 15421 Vassar St. Wasiminster, CA
92583, 714-897-8424 W 714-213-822-3061 ext 209, TC: (RFI
INFQ) John KD7XG, 2194 Congjo 5t Corona, GA #172-401,
T14-737-8949. 8TM Dan Farrell, W6, 824 Narth Whittier
St, Anaheim, CA 92906 714-775-6498, BM Braoks, KEGGS,
128 South Center, Redlands, CA. 92373. 714-792-1530,
794-9316, SEC Kan Walston WABZEF, 1248 North C;g]raal.
Ontario, GA 91762 714-983-1272, PIO Danny Angerson
NGNRI, 17120 Ceres Ave. Fontana, GA 92335, 714-350-1646.
The Amateur Servica has done a fantastic job supporling
pubiic activitios, mare important it has proved ils valug n
amergencies to the Public, Public Service and Public Safaty
Officials, Tralnin an% ur%an:z_a‘llnn is dapandent yaur
support of AHES.&AC S activities. You are neadad! Contact
Section Leaders and offer your support. The ARES Amateur
Hadio Emaeéhuencg Service heade E;fEtha SE{ is organized
through each of the Counties by the ]
Michaei France, KABHII, 1430 Rocking W Or. Bishep,
93514 619-872-2441. Rivarside Co, Len Brown, NEHAT, 5250
Towsr Rd, Riverside, CA 92506 714-684-6720. Urange Co,
H B Corearran, NSHAI 3113 South Pene Or. Santa Aha, CA
92704 714-657-6230. Ban Bernardino Co, Pen;y Westrcga,
WABLLE, 9857 Mills Ave. Montcialr, CA #1763 714-626-6990.
By working with clubs, orgamized groups and the Qranga
Section Leadership, we hope to develep a more aggrassive,
visible and effective Amateur Radio prasence In every
community, Mr. Kowalski's parting gesture was to place ire-
guency Cdordination in the hands of the Amateur Community.
aoﬂta smell the roses. We must do our own faundry or we
will have nothing o waar or use.
SAN DIEGO: SM, Arthur R. Smith, WEINI—TC: NEJZE, STM:
HEGW, SEC: WoINI, Upgrades: NEPPW, NEQMI 1o Advanced;
KBBUOF to Gen; KBS 10 Tech. AABEE is alsa XE2GCK
and worked Warld-wide Cantest E’CW] from Haja Galif, Club
O ESCRMK Trons WIED: Norih Sharos AHG. Pros NEJE,
G , Jroa: ; No ore: res )
T e e i T & oo,
Pros WYEK, VP WSEF, Sec NBKHO, Treas kBSPJH. Palomar
ARC meets at 1930 first Wed at Lincoln Middig Sehoal, cor
Escondido Av & East Vista Way. North 8hores ARC mesets
first Tue, 1930, at So Clairemont HecCan, 3605 Clairemont
Dr. ARG of El Cag)n meats second Thur, 1930, at Parkway
Jr Hi. 9009 Park Plaza Dr (off Dallag), La Mesa. N6CQW is
riow aditor ot the Counterpoise. ARES has breakiast & meati
pn second Sat at Normal Heights Unitad Meth Ch, 468
Mansfield, off Adams Av. Breakfast 0800-0845, meeting 090¢,
Everyone welcomea. WBKS! built a solid-state regen rovr,
KBEGHT delivered a ham mess%%a by flashing light. A ﬁrg?
NCTN met 30 times, handled 194 msgs, 446 ck-ins. ARES
CW 4 sessions, 10 ck-Ins. Traffic: NARKRA 221, KIGZH 128,
NGGW 29,
SANTA BARBARA: SM, Thomas | Cieiger, W2KVA—
ASMiVentura: NGMA, ASMSbar: WBEBYL. ACC: KBSAH,
BM: KIEXG. STM: N6WF. PIO: NGFOU. TC: WBKFY, SEC:
WHeEHY. DEC/Ventura: WBBRVA. ; .
DEC/SLO: WHELY. The month starled off on a tragiz note with
the tragic Decamber tenth crash of PSA 1771 at the narth end
of the sactign, naar Paso Robles. Arag hams agsstad in both
ARES and Search and Rescua reles. San Luis Obispo Coun
ES want on alert immediately and Santa Maria (North Sant;
Barbara County) stood by ta provide backup if needed,
WEMSG was first to respond to the disaster, and was on site

within 30 minutes after the call went out. K& manngd the
Salvation Army canteen as net control throughout the weel.
while Red Créss net control was abl led by WrAZF

hai
Monday and Thursday), WBBIIY (SEC{(Wednesday through

‘riday), KR8HFN (Tuesday morning through Friday evening).
Cther hams working comntunications in tha fisld ware KEBWJ
{EC). N6BUY (EC), NBLZD, KABYNV, WEZEK and KF6LL San

uis Obispo County Sheriif's Search and Rescue and Shenit’s
Aaro_Squadron inciuded N6BXK, NBBFAR, N6OCR g\EC).
NEMZX, KEKZO and WASKDH. Lompoc (Banta Barbara
Ceunty Shariff's) Search and Rescue team captain, WBEBYL
'(EASM) and team member NEMCW assistad in the field as wall.

inally, KIBXG JEC) and NELFJ (EC) stood by dyring the whole
week 1o provide backup communications and handle H&AW
traffic as neadad, and KBEKZ. arganizad the potentially critical
first night backup In Santa Maria, With that perlude the major
winds which hit the aroa at mid month seemed very minor
indeed, even though several ham antennas bit the dust, Your
SM was lucky that he lost only one "'laq'" of an 807160 tolded
unipole. [Got the tower cranked dewn in tima ) Winds recarded
in Santa Maria were near 60 mph, - Goneéo Vallsy, Paso

obles and Lompoc ARCs celebrated the halldays with parties
and dinners, often incorporating the instaltation ot cificers into
the fastivities, The Sulphur Min Hepealer Assoc. and the
Poinselia and Satellite ARCs will hold their installation
banquets in January, Congratulations to all the hew <lub
officara - hera's wishing you success in 1988, Let's all wark
together to make this & banner year for ham radio in 8BAR
Section. 73 for now,

WEST GULF DIVISION

ot JEUS St T Sl S
WSLNI. PID? K5HGL, BM: WEQXK. Obé: W s EE
N1CWP, Welcome aboard to our new State Government
Liaison for our Section, He is Kepnath Johnson, N1CWP, of
Ft. Warth. He will be keeping a watchiul eye on the hap[g:nin%;
down in Austin re legislation in interast to our hobby, Kenne

did graduate work in political scrence, and has hands-on
eapdrience in this field. We are most fortunate to have his
expertisa, The new Emergency Coordinator for Upshur Co.
is Jo Ann Keith, KASAZK. She is active daily on the tfc circuits,
and aditor of the Lengview East Texas AHC newslalter. The
Temple ARG prasenfed its "Ham of the Year" sward o Hal

Paﬁf" NSJLL. WMV, EC of Rusk Co., sant a fing report to}t;l
activitios du\{rmgla East Texas lornado autbreak pn Nov. 111h,
Lots of 5K’ N schools are scheduled in all pants of our

Saction, Lel's get rotrained and ready for the upeoming
tarnado seasan, Cangrats to NSBT, WSTINT, and KSUPN for
making Brass Peunders Laague For Docember. {tfc count

(continued on page 120)




Competition ciass

HF transceiver
T8-8405—the standard of
performance by which all
other transceivers are judged.
Pushing the state-of-the-art
in HF transceiver design and
constiruction, no one has been
able to match the TS-940S in
performance, value and reli-
ability. The product reviews
glow with superlatives, and
the field-proven performance
shows that the TS-940S is
“The Number One Rated HF
Transceiver!”

e 100% duty cycle transmitier
Kenwooed specifies transmit duty
cycle time. The T5-9403 is guar-
anteed o operate at full power
output for pericds exceeding
one hour. (14250 MHz, CW 110
walts.) Perfect for RTTY, 38TV,
and other long-duration mades.

@ First with a full one-vear
limited warranty.

= Extremely stable phase lock-
&d loop (PLL) VFQ. Reference
frequency accuracy is measurad
in parts per miffion!

Optional accessories:

@ AT-940 full range (160-10m) automatic
antenna funer « SP-940 external speaker
with audio filtering » Y5-455C-1 (500 Hx,
TGE-455CN-1 {260 Hz), YK-88C-1 (500 Hz) CW
filters; YK-88A-1 (6 kHz) AM filter e VS-1vaice
synthesizer ¢ SO-1temperature compensated

is are avastable for ail Kenwiad Iranscaivers an must aceesungies
dypcr o change without notee o obbiqation

u)mpfphn L WS 1T

o gt e Lyre e

1. CW VBT
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signais
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AF gignal spectrom
“AF tune operation
-1he AFTUNE funchion fpduces
- inlﬁf'e'lnﬂ signafs and while anise
< eThis funchof shoyld only be used
ﬂunrwg operatinn is the CW mode

1} €W Varlable Bandwidtit Tuning. Vary the
passtiand width cantinucusiy in the CW. FSK.
and AM modes, without affecting the center
trequency. This etfectively minimizes QRM
trom nearhy SSE and CW signals

2} AFTune.Enabled with the push afabutten,
this CW interference hghter inserts a tun-
able, threepole active fitter between the S58/
W demodulator and the andia amplifier, Qur-
ing CW 0SCs, this contrat can he used to
reduce interfering signals and noise, and
peaks audia frequency response tor optimum
CW performance,

3) 5B Stope Tuning. Dperating intheLSRand
USB modes, this front panel control aliows
independent, cantinuousiy variable adjust-
mant of the highor lowirequencyslopesofthe
IF passhand. The LCD sub display illustrates
the filtering positing

4} IF Notch Filter. The tunahle notsh filter
sharply attenuates interfering signals by as
much as 40 dB. As shown here, the interfering
signal is reduced, while the desired signal
remains ynaftected, The notch filter works in
all modes except FIM.

crystal oscillator e tMAC-423 LP/DOWN hand
mic.  MC-504, MC-80, MC-85 deluxe hase
station mics, ¢ PC-1A phone patch o TL-922A

lingar amplifier o SM-2

computer interface.

& B5-8 pan display e SW-2004 and SW-2000
SWR and powear meiels s IF-222CAF-108

20 station monitor

»

&

Compilete all band, all mode
transceiver with general
coverage receiver. Recaiver
covars 150 kHz-30 MHz All
modes buflt-in: AM, FM, W, FSK,
LSB, USE.

Superb, human engineered
front panel lavoui for ithe
X-minded or contesting
fam. Large fluorescent tube
migirn display with dimmer; direct
keyboard input of frequency;
flywheel type main tuning knob
with optical encoder mechanism
all cormbine o make the 1'5-8408
1 joy to operate.

One-iouch frequency check
{T-F SET) during split
aperations.

Unique LCD sub display indi-
pates VFOQ, graphic indication
of VBT and S58 Slope tuning,
and time.

Simpie one step mode chang-
ing with CW announcement.
Other vitai operating func-
tions. Selectable semi or full
break-in CW IQSK), RITIXIT, all
rnode squelch, RF attenuator, tilter
selact switch, selectable AGC,
CWvariable pitch control, speech
processor, and RF power output
contrel, programmable band
scan o 40 channel memoty scan.

KENWOOD

KENWOOQOD U.S.A. CORPORATION
2201E. Dominguesz 5t., Long Beach, CA 90810

PO, Box 22745, Long Beach, CA QDBD1-5745
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TECH TALK from ICOM

O
ICOM

Passhand Tuning and IF Shifting: A Basic Comparisor

our continuing requests for basic

expianations of Passband Tuning and

IF Shiffing along with illustrated com-
parisons of those two techniques inspired this
Tech Talk’s discussion. We will consider their
designs, similarities and differences, and their
relations to overall IF passband response. The
rasultant insight will prove beneficial for initially
selecting a transceiver to fit your lifestyle and
for using its features to maximum advantage.

Tailoring a fransceiver’s response to receive
desired signals with minimum inierference
involves varying the frequency relations
between a unit's crystal filters and their
supporting frequency converters (or “hetero-
dyne mixers,” as they were called before "high
tech” terminclogy). This particular section of a
transceiver is designated as the Passband
Tuning or IF Shift section. Itis electrically located
between the first IF and detector stages, and
typically consists of a steep skirted 455KHz
andior 9MHz crystal fiker preceded and/or
followed by a frequency converter/mixer stage
(specific designs vary between transceivers).

The more sophisticated circuitry reflects
Passband Tuning while basic/less expensive
designs symbolize IF Shifting. A conversion
oscillator generates an injection signal that is
direcied to the previously mentioned mixer(s).
lts frequency can be changed ever-so-slighily
by a front panel control io tune/shift the mixer(s)
center frequency with respect toits related filter’s
fixed passband, thus reducing adjacent channel
interference.

Herein lies an important difference in circuit
designs and operation. IF Shifting simultane-
ously moves mixer response in the same
direction while maintaining a constant
overall bandwidth. Passhand Tuning, how-
sver, simultaneously moves response
curves in opposite directions and varies in
overall bandwidth to fit desired operating
requirements. {'s a multipurpose delight!

A convehient way 0 analogize all this
technical jargon is illustrated in Figure 1 (IF Shift
and Figure 2 [Passband Tuning). Solid and
dotted lines symholize response curves on the
input and output sides of IF Bhifting and
Passband Tuning networks. If we imagine our

Note: “"W* is Passband Width.

eyes are subsequent receiver stages looking

directly through overlapping areas of both

curves like they are two separately sliding

windows, we can “see” a transceiver's overall

Eassband response. Thatis, what will ultimately
e output at the speaker.

Bach figure’s "A" sketch exemplifies a
center-tuned condition with a desired signal D"
in the {overall) passband center. An interfering
signal slightly higher in frequency {Ih} is also
in the passhand. Ancther lower frequency and
potentially interfering signat (I} is outside the
passhand.

Figures 1°B" and “C" illustraie how IF
Shifting handles this situation. Since both
rasponse curves “track together,” moving the
IF Shift contro! lower infrequency (1B} eliminates
I but “picks up” Il Conversely, moving the IF
Shift slightly higher in frequency (1C) merely
escalates interference Ih: a “no improvement
situation.”

Figure 2A illustrates a center-tuned Pass-
band Tuning system with the same/previously
described interference situation. Moving the
Passband Tuning control lower in fraquency (28]
separates the two response curves from their
center-overlapping positions. Interference [h is
eliminated, plus ihe narrowed bandwidth (W)
prevents reception of .

Likewise, moving the Passband Tuning

slightly higher in frequency (2C} emphasizes the’

desired signal’s higher pitched tones while also
attenuating Ih and Il When operating RTTY of
PACKET, incidentally, peaking slightly higher
pitched tones proves quite beneficial, Assuming
the transceiver's RIT is used to retune the
desired signal without changing the transmit
frequency, efficient recepifon under crowded

band conditions is achieved. . .sven if the T.L.
is “basic design”!

Comparing further, IF Shift's fixed overall
bandwidth W)} exhibits full bodied SSB audio
regardless of s tuned position. It a particular
signal does not fill a passband, vacant areas
allow band noises to proceed through filters and
become amgplified. This situation places
additional dernands on Noise Blanker and AGC
siages. Optional narrowband filters (especially
CW filters) are obviously vital for realizing
maximum performance in IF Shift systems. If
you enjoy casual SSB operations on relatively
guiet bands (weekdays}, IF Shifting is nice and
pleasant,

Passband Tuning provides graater flexibility
however, and it's the populer choice among
amateurs operating several modes and/or
DX‘ing on a limited budget. When center-tuned,
it exhibits full bodied SSB audio like IF Shift
When adjusted higher or lowet in frequency,
its narrowed overall bandwidth emphasizes a
desived signal's high or low ftones while
rrinimizing tnferference and assuring maximum
Noise Blanker and AGC performance. Addinq
optional fiiters is simply a deluxe final iouch!

Now the good news: all advanced design
ICOM transceivers include Passband Tuning
and steep-skirted crystal filters! ICOM’s superb
IC-781 and IC-781 also include both Passhand
Tuning and IF Shift with front panel selection
for casual or serigus operatin? as desired! The
phenomenal IC-781 also includes twin Pass-
band Tuning with separate conirols for second
and third IF stages: it is totally incomparable!

Whether your passhand is wide or narrow,
there is only one word for fop-line performance:
ICOM. . Simply The Best!

il .0

Figure 1
IF

oA

Figure 2

PASSBAND
TUNING

W]
2C

ICOM America, Inc., 2380-116th Ave, N.E,, Bellevue, WA 98004 Customer Service Hotline {206} 454-76
3150 Premier Drive, Suite 126, Irving, TX 75063 7 1777 Phoenix Parkway, Sute 201, Atlanta, GA 303.
ICOM CANADA, A Division of ICOM Amenca, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. VX 2T4 Canax

Al stated specifications are approximate and subject to change without nobice or obligation. All IOM radios signihcantly excaed FCC ragulations imiing spunous ermissions. $71




THE FUTURE OF

AMATEUR COMMUNICATIONS

Once in a lifefime, a fransceiver is

Unigue Spectrum Scope. Continuously
indicates all signal activities and DX pile-
Ups with yvour operating frequency in the
center. Seleciable horlzontal frequency
spans of £50, £100, and £200KHz for each

Twin Passband Tuning with separaie
controls for second and third IF stages!
Increases selectivity and namows band-
width, independently varies low and
high frequency response, or functions as

infroduced that's so extraordinary and
innovative that it opens o totally new era
in HF communications, ICOM's paceset-
fing IC-781 proudly exhibits that hallmark

achievement with futuristic designs and
features of true legendary proportions.
Whether DX'ing, contesting, pioneering
new interests or enjoying unquestionable
top-of-the-line perfermance, the IC-781 i
incleed today's standard of excellence!

Muilti-Function Five Inch CRT. Displays
frequencies, modes, memory contents,
operating notes, RIT, two menu screens,
plus o panoramic view of all signals in d
selected range. A portion of the sereen
cilso serves as o display for data modes
like RTTY, AMTOR, and PACKET.

AnRE RO WNTEE W O R

sicle of the frequency you're listening to.
Vertical range indicates relative signal
strengths. A contester’s dream!

Dual Watch. Simulianeously receives
two frequencies in the same bandl!
Balanca control adiusts VFO A/B receive
strangth levels, You can check addi-
tional band activity, even fune in your
next contact, while in Q5O without miss-
ing a single word!

DX Rated! 150 watts of excepticnally
clean RF oufput. Easily drives big amplifi-
615 fo rmeximum powe:,

O
ICOM

First in Communications

IF shift. It's DX'ing Dynarmitel

Dugl Widih Noise Blanket includies MCF
filter plus leve! and width confrols foslimi-
nate pulse and weodpecker noise with
minimum adjccent-signal interference.

Incomparable Filter Flexibility.
Inclependent selection of wide and nar-
row 33B filters plus CW filters. Second and
third CWF filters inciependently selectable!

A Total Communications System!
Includes built-in 100% duty AC supply,
high speed automatic antenna funer,
iambic kever, semi-automatic, or full Q5K
CW break-in to 40 wpm, Audic Pecking
Filter { APF), RF speech processor, mulii-
scanning, 105dB dynamic range, all-
band/all-mode receiver with general
coverage, and much morel

ICOM Dependability. The phenome-
nat IC-781 Is built for action and backed
with the most extensive wananiy in the
industry.

See the IC-781 at your local ICOM
dedler,



500 +) 75 mir [nterstate SSB Net for Dec. GNEG60T QTC:242
in 31 gsns, Northeast Texas Tic. & Emer. Net for Dec. ONI:55
QVC:26 n 9 ssns. Cant, Gult Goast Hurricane Net far Dec,
QNI.S sas QTC242 in 31 ssng, 7290 Tie. Nat for Dec,
QN3 OTC 1324 in 50 ssns. PEHA far Dac, KBSCK.{J
WSYOZ L W5VYMP KSUF’N WZEN KASZWY
HEMXC, Tra‘tflc WATNT 664, NSBT 580. K5LIPN 552, KDSHC
38, WSOYL324 KAMXQ 318, AdSK 308, WEYQZ 2684, WZaN
283, KASAZK 237 W5YMP 252 NEGFV 231, KEGDL 215,
KASZWY141 KB5U0E 66, KBSCK054 WABEZT 50, KUGNG

OKLAHOMA: SM, William Goswick, KSWGE-~-Congratulations
to William Delbrel, WSVGL, on mhnevmg Official Obsarvers
Amateur Awaliary certification. The section still needs addi-
tinnal knowledgeable, technlcallg orientad amateurs willing
1o serve as Official Observers in the Amateur Auxiliary. Any-
«ane interested in this important ﬁrogram pleasa cantact mea,
Hamfgst season just around tha corner. All sponsors of
hamitests or other amateur radio events pleasa forward details
1o me. If you would like o have ARBL. participation at your
avent, let me know. Clubs should contact Emie Buck,
WESCOW, for help with arflation, Special Servics Club status,
activities, and pragrams. All fiald appuintaes ary reminded 16
report your activity to your leadership official pericdically.
Fdilure to report will jeopardize your active stalus, Con-
gratu!atlona to Carl Drumaller, W5.JJ, whe is beginning his 56th
year as a liconsed arateur, All aifiliated clubs sholld have
recaived their annual repert farms by now, Please complete
reium it as soon as possible. Tratfic: W&‘SSFIX 5'-19 N5IKN
B128 W5AS 124, WASOUV 10
Co KARER & 20 43, WAVOR a0y (WoVLW OF, KeCAY
. BP L.WBESR)( PSHH WSSSRX KV5X, W 5A$

SOUTH TEXAS: SM, Art Ross, W5KR—ASM N5TC. STM:
KaQEW, SEC: KBDG. PIO: WASUZE. ACC: WB5YDD. DOC:
WARVIL, TC: NZ5U. BM: KSCVD, SGL: K5KIN, OOC
WARVUL reparts San Blenito ARL raceived rr:|ocd prass for help
with annual Christmas parade; 110 hospitalized children were
{ater given an opportunity {0 talk with Santa via Amataur Radlo;
Frad also raports Vallermde Tratfic Met [7'15 PM, 147 $9/38)
going strong HNSCyc 4 NM WSTNT reports ?messaq_
Rlasse r?frasentad 100% by W5C Z
51C, WD&GKH ws'i'FB K! Segiin, re
K&TJ represemad HACES at an emergency apara ons
planning session with Guadalupe Caunty Emergenc.g Manage-
ment officials: aise says he had a glersonal high 3 pneoes of
traﬂlc passed i m December DANS reports 129
ag n 62 Dacember sesslcns STX re resented
100% & 501“2 NSDFG KDSKE, KSQEW, WESHN,
Q RESZV, SZJY, WBSYDD,
PIA N5F15( Northwest ARS HousTonz repons 3rd Movice class
schedutad tor Janyary, NARS and other Houston Hams ready
for the Houston Marathon with packet, 2-metar, 220 and
450 MHz coverage; NARS atﬂcers 1or 1988: KABIZ, B éﬁl-
dant; N5FD, vicd-president; KBSDFZ, secretary: KBl KEb
treasyrer; K S ,_direcior-at-iarge. D-CA (Disa.ster
Cotremunications Actian Tearn), Houston, had a ball with &
wnm?r Ht:ki Day" during 1r]|% 6&@!2!4 10-meter cnntlest' ;E
opRarators took usm emargency squipme
& BSVIIJB rspo 1573 messages lny31 ecombar

ss FINS 3] resented 100%: ST statzons fhielpin
5]’\:’ KDSKO HN, NSDFC, NXBY, A; 3
KSQEW, WH5YDD, .r:)i {Texas CW Net NM "WDSGKH

raports total check -ins Lup 1cr 1987 (that s gaod} and total traffic
<fnwn not _good) betause of no ars ATS

g Traﬁlc WESYDD, asa ws HN?_
zsus 6, WDSGKH 5TFE 387, wnsd

53, W
280, WAZVJL 223, WASLZE A()ﬂ A(.-Si 183, NVSL 74, NZ&1
48, W5BGE 38, KBSEKS 23

WEST TEXAS: 8M. A Milly Wise, WEOVH—The first WEST

TEXAS SECTION Manager s Net was held or Jan. 7 at D100
UTC with 8M W6LVH as NCS. Check ins wers SM Section
Appointees WDSEF. WF5E N5DO, WMV, KESZW, AES],
Othars were WASORE, KEJEZ, WESYIH, w?,wc KES|
RESCM, WASYSZ, NING, NSECIH, KBt T neet W aaht
Nef will be Fab. 4 at 0100 UTC on 39933 #Hz. Midland ARC
will hald their St. Patricks Day Hamiest on Mar, 19 and 20,
San Angelo hams helped with' communications at Christmas
d.t Ft. Concho with 35 hams participating. Lubhock hams have
new 10-meatar net on Wed. at 2100, on 28,454, The EPARC
had troubles with their parking lot. Membaers bandad together
4and wara able to prepare the Iot far, %avg{ﬂ’ EPARC Rovice
classes started Jan 1Bth KSGL and KB are {nstructors.
The Prairie Dc»?‘i G of Childress have thetrr Comm Van
uipped to run HF, 2 meters, lo band UHF and GB and stove,
re ig. and bunk. Northwest Texas ARC of Borger held VE tasts
Dec 20. Snyder ARC participatad In Disaster Drilt Dec. 15.
Thay now have an active F(ALEE: group, PXJ Payl, KESZW,
asks all Wasi Texas clubs o send him their nawsletters B
Spring ARG gained & new Novices. ASM Baford Dunagan sen
& sample of theair Ham Caiendar for the year. 73, S, Mill
WEOVH. Actlvn report: 7290 Traffic Net, 50 sessions, 12
lI'I AE3 et NERUC fotal 14, Texas CW nat 583
S55I0Ns; QHNS 1295 mcht:, In 62 sessions; Taxas Tra
‘nst 308 mags in 31 sessions:; KESVH, total B, WEOVH total 5

$,QSYerf r
@ (4]
S KENWOOD

940, 440, 140, 711 and 811

Effortiess  lightning-fast {re-
quency  salechon s tinally
here tor the Kenwood fine For
ary  operaior,  the  JiSYer
brings # new dimension of
ease #nd enjoyment ta the
hobby For the contestar, the
time it savas adds up to more
contacts - and 2 figher seore For the mabile op, the familiar
telephone kevpad fets vou breere acoond the bands with
precistan contral - while leaving yulir eves on the mad

The new KW-0SYer works with ail the abave ngs eguiped with
the appropriate 1C-10 or [F-10 interface. Availabie now for
$89 50 plus $2 50 S&H (visa & MU accepled) trom

STOMNE MOUNTAIN ENGINEERING CO
Box 1573 Btone Min.. GGA 30086 404-879-0241
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HAM RADIO
IS FUN!

Fun to learn
Fun to operate

Tune 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 operat-
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 compuiers can be
linked through packet radio networks. The FCC 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 distraciors and answer key.

Besides improving the text,
we've added almost three times
the code practice material to i
the package in the form of two
(C-80 tape cassettes. One tape
teaches the code, the other
provides practice. They are re-
corded in stereo so you can
switch off the voice portion for
even more practice. These new
tapes make learning the code a
shap!

SPECAL NOVKE Eum.m UPDATE  wtiemim

v

Tune In The World With Ham
Radiois available at your dealer
or from ARRL for $15.00 plus
$3.50 for UPS shipping and
handling.




+ All HF Band Transceiver /
General Coverage Recelver

» Advanced Circuit Designs

» All Modes Built-in USB, LSB,

FM, AM, CW, RTTY
» Superb Frequency Stability
 Continuous Duty Operation
» Crystal Clear Signal Quality

Midsize Masterpiece! The de-
1xe 1IC-751A includes more high per-
srmance features and professional
ircuitry per cubic inch than any
ther HF transceiver, Its smooth-as-
ilk operation and long-term reliabili-
y produce the ideal contesting,
)X'ing, mobiling and portable rig.
'wning an 1C-751A truly means
Going First Class!"”

tUnsurpassed Quality and
teliabifity. Quality and Reliability is
mportant to you and it's important
> [COM.  ICOM now covers vou and
our investment with its exclusive

one year warranty. There's more!
The IC-751A’s receiver boasts 105dB
dynamic range for superb listening.
The 100% duty cycle transmitter
defies abuse and delivers 100 watts
of exceptionally stable and clean RF
output. Reliability. Quality. Qne
year warranty. That's ICOM.

Alt Bands, Alf Modes included.
Operates 160 through 10 meters, it's
easlly modified for MARS operation,
plus it includes general coverage re-
ception from 100kHz to 30MHz. No
compromise, ne comparison!

32 Tunable Memories. Store
both frequency and mode informa-
tion. Use them to quick-access your
favorite spots or as 32 preferred fre-
gquency-remembering VFQs,

WHATS INSIDE THAT COUNTS!”

A Modern Amateur's Delight!
Special attractions include an elec-
tronic keyer, semi or full break-in
rated to 40 WPM, panel selectable
500Hz/FL-32A CW filter, and volume
control-tracking sidetone. SSB trans-
missions are enhanced with an RF
speech processor and tone control to
produce sparkling clear audio. PLUS
there’s a new rubberized tuning
knob for velvet-smooth tuning and a
full line of accessories and filters,

RF Power Control. Varies output
independent of mic gain, ALC and
speech processor action. Enjoy
maximum “talk power” at any drive
levell

To see the IC-751A, contact your
local ICOM dealer,

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 Customer Service Hotline [206) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75083 / 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, inc.. 2071 - #6 Road, Unit 9,
All stated snacifications ara apnroximate and subhiect to chanae withont peticra or ohlinatian . Al IO MM rasue cint mifieanthy axcomd £ cowa ot~

Richmond, B.C. ¥BX 2T4 Canzda
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By Walker Tompkins, K6ATX

You'd think that Tommy Rockford would take a break atter all that
happened to him in Death Valley (JTH. Not so! This daring young
amateur radio operatar and his over-the-air friend, Dr. Antonio Bonilla,
EATBK 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,
Duke Hollister, who has sworn vengeance against Dr. Bonilla. Gan
amateur radio save the day against Holiister and his heavily armed
compatriats? 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 Colorade River by KBATX. {For more informatton about
the author see May, 1986 QST page 60.) Grand Canyon QS0 like the
four adventures that preceded it (SOS at Midnight, DX Brings Danger,
CQ Ghost Ship, and Death Valley QTH) is $5.00. All five adventures are
available for $20.00. Please include $2.50 {$3.50 ior UPS) for shipping
and handling.

¥%% Super Comshack 64 ®*%*

Programable Repeater Controller/HF & YHF Remoties/Autopatch
Rator Control/Volce,CTCSS;2 Tone Paging/User Logging/Untimited Vocabulary

;LSTI’TSTI‘J 1]
40/940;ICT 35|
REMOTE #2

BREPEATER CONTRULER
“Chengeall verishles remolgly
*Synthesized voica adf.pilch/speed
“program mat) boet or select I
1nll mess. with touchlonss tram HT
RAlarm clock & auta excute mode
*HMacrocommands/ussr {ogging
*individual user accesy todes
(o provtice & yafra resdback
#Mullifurction voica alarm clock

*
*70 Macro mam,/auto mode s
*Sean up/down sel. rateor step
*Vnice ack. al1 control commends

FRT2IRAI6TISTIIAONS

EWEOFTW‘ARE E V4,4

The CS&A4S (5 the most advanced
control system evaitableat any
price. [ofal conteal of your hm
shack /ciub statsan, Each user hes
ndividual sceeas codes and
privitages granted by the cantrol
op. Al usar’s [ogped to disk &/6
grinter Hifle priority patch &
sacurlty/menitor /lock modes
Talking Packat BES tnput soon,

ROTOR C(JNTRU.

* l DDU ( lln dlnﬂ)lﬂ 2 sslurad
*T00 users/CICSS & 2 fona paging
*50 ooble/disable tel. *'s
% nifividual Asess priv]iages
*Directad/general & reverse poge
*Fuli or Hal! duplex (leveipant.}
*Secur ity modes [ resdback on/atf
*Stare MCI/Sprint te) *'s.
*Raverse Patch active 6il modes
*Call waiting/quick disl & resst

« REMDIE *2

Duel VE 'S/ Rev/Split/Cok delect
*5et Sean inc. & offset/var resume

l{.&m:hlﬁl 5645 $349.95
USA irlcl u:mputnr
ntur( manuzl
simplax varsiun Ine nn [

SYSTEM DPTIONG

*Futerngl Raley Comrgl 3 DPDT relays +
S gpen ool lecter outputs. CS-8879.95
*EPROM Auta bood Cariridge custamized

#Ith your system _.........LART$99.95
*Beoatn control ; spesks bearingand rolotes
beam .1 degree incre. .. HM1 $49.95
*Menual {Refunded)......... MKt $15.00
*Row & ool g conteol RAP §149.95
#0540 C Swilcher P.5, DLPS $119.9%

12v L64 SWITCHER,
*Draws 1. IA 2V
*70khz 75% afficient
*Qutputs Sv.eZ amps
and 9 vae BOH?

[INLIBEAR CAT) COMPUTER CONTROL FT-727R

Programs and Scans 100 ch. in Ham/Gener el coverace. Lanveris

L0 # powei 1ul 100 ch. scannar & programsail far f1eld use!

*Digtiai “S" meler, stops sean
from 5 1-9); Auto resume

o s 8 programs all FT-7270 §*Crvsial time Gase v 064
[HH_Y cerameters in less that iSsecs, | *Plugs inte C64 power "
*laciuges hardwars & disk for C64 | MODEL DCPS....... 119.95  of

Touchtone 4 Digit Becoder
.iMU_lilihm!h !11 16 Dglts

{ [Expandebis

Repeatar
Touchton 232 (300 baud interisce) v
POgram yeUr compliter 1n Basic 1o tecods multidiptt “strings”, seund cantrol

alarms, ohssrve codes, inciudes basic program for SH4 VIC20/0128 3
works on all computars | HODEL DAP $85.9%

CAudio Blaster” ICOZ704;2AT V16;F T209/727:23/73R

Luvaor CHOS +5la+ lZVolts
“ljsar programeble 50,000, 4 diglt codes

tlodule jnstalls inside the redic in 15 tin Bobstaudia 1o
1 watl! Low standby di ain/Corrects low audio/ | DO0"s of
hagpy usars, Minature swdio amphiter—~»

#%and code once 1o 1un o, agaln teturnoft
*Momenlary & Latch oulput dr ives relay
*Wrong digit resat, no falsing, 2 to 4 digits

*Mute speaker audio uatl} call is received
*,ED displays lalch slate, Optional 4 digil

extra custum letch £ 7225) 1C's $6.9% 00
*Modat TSD $59.95

Ussd by Police fire, Emeroency, when it needs tate HEARD:
4 wov! thats foud MO FOR FTTE/ZER DRDEY
4| nowl !l You can MODEL AR1-S $22.95
hesr evervthingl

HODEL AB1-3$19.9%

w-sﬁﬁ CA

- NDLEWGOD S1. . 92621
EII%!‘_HEEERIHGCOHSU TING = 543 CANDLEW P = T L W

RCARD ™ VISA ** CHECK™ M.O. ™ CA RES.

rSTI't\RT COPYING CW THE EASY WAY!

NICKEL-CADMIUM BATTERIES

INDUSTRIAL QUALITY

NEW! HOT ROD ICOM & SANTEC CLONE PACKS
ICE PACK AF-10-10V-B800 mAH
SUPER BP7-813.2V-900 mAH
SUPER BP8-8 9.6V-1200 mAHM
ICE MODEL 580 Drop-In Charger

BATTERIES FOR ICOM, KENWOOD, YAESU

SANTEC, AZDEN, TEMPO, CORDLESS PHONES AND MORE.

CALL OB SEND FOR CATALOG

MR. NICAD

E.H. YOST & CO.
7344 TETIVA ROAD
SAUK CITY, WI 53583

(608) 643-3194

**Start copying words instead of lettars!**
**Master tho standard exchange
in just a few evenings!**
**@Gain on-the-air confidence quickly!**

THE QSO-TRAINERT™ Cods Course - For the

$49.95 ham who already knows the code. [f you have
$65.00 been a ham for a while, tried the “traditional”
$65.00 random-letter approach to code practica, and
$39.95 still don't have tha on-the-air confidence

you'd like—this course may be exactly what
you need,

Easy-to-learn lessons on two 60-minute audio
casselies.

Bend $14.95 + $2.00 shipping and handling
{IN residents add $0.85) to:
AVC INNOVATIONS, INC.
Dept. &, P.O. Box 20491

122 pet=

Indianapolls, IN 46220-0491

———pBUSINESS SIZE SASE GETS DETALLS



YOU'RE LOST WITHOUT IT

Whether you're trying to find
your way to an unfamiliar location
or need assistance in an emergency,
ICOM mobiles help vou find your
way. [COM's dependable mobiles
steer you to a friendly voice or a
helping hand.

Most Pﬂwlur Mobiles.
ICOM’s popular mobiles
include the 2-meter IC-28A and

IC-28H, 220MHz IC-38A,

Opfions. .

__ Options include the UT-28 dig-
ital coded squelch, SP-10 speaker,
HS-15/HS-155B boom mic and PTT
switchbox and PS-45 AC power
supply.

ICOM Mobiles.

~ Don’t be lost without them.
Find them at your local ICOM
dealer.

: . “ fe any company willing to build radios
140MHz IC-48A and 2-meter/ 1 feel any company wiling to
7001'1’1 dual band IC-3200A. ham radio dollars. .!.“ serves my
» -Jonalhan Slarr AHAGY ) _
21 Memorles. Affer tropical storm In which he was instrumerital in

the reseute of stranded residents, Kahului, Hawaii

Store frequency, offset and
tone, with an offset check hutton
on the front panel. The IC-3200A
features 10 fully tunable memories.

Packet Perfect.
 TheIC-28/38/48 series includes

a high speed microprocessor and

switching circuit for superb packet-

IC-48A

440-450MHz 1C-3200A
i 140-150MHz and
440-450MHz

ing! IC-28A and 1C-28H . el -
: R 138-174MHz 1C-58A N

¢ Band and Memory Scanning

e Compact Size

o All Subaudible Tones Built-in

¢ Backlit LCD Readout with s
Dimmer ICOM America, Inc.

¢ DTMF Mic Included 2380 116th Avenue N.E., Bellevue, WA 98004, Customer Service Hotline {206) 454-7619

3150 Premier Drive, Suite 126, Irving, TX 75063 & 1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349
ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit'9, Richmend, B.C. V8X 2T4

All stated specifications subject to change without notice or obligation. All ICOM radios significantly exceed
ECC reaulations limiting spurious emissions. Mobiles188. s




HF Equipment Regular SALE

[G-761 HF xcyr/SW rcvr/ps/zAT ...... 2499.00 2149
HM-36 Scansung hand micraghone  47.00
$P-20 Ext. speatter w/audio filter ., 149.00 1394
FL-101 250 Kz Lst IF CW filter ... 7350

FL-53A 250 Hz 2nd If CW filter ..., 115.00 109%
FL-102 6 kHz AM tilter............. gg,gg

EX-310 Voice synthesizer

1G-751A 9-band xcvr/.1-30 MEz rovr 1699.00 1449
PS-35 Internal power supply ....... 219.00 199%
FL-32A 500 Hz CW filter [1st IF).. 69.00
FL-63A 250 Hz CW filter [LstIF).... 5900
FL-52A 500 Hz CW filter (Znd IF:- . 115.00 109%
FL-53A 250 Hz CW filter (2nd IF}.. 315.33 109

FL-33 AMfilter......covennvninnen, 49
FL-70 2.8 kHz wide SSB fitter ...... 59.00
RC-10 External frequency controller  49.00

IC-735 HF transceiver/SW rcvr/mig

999.00 869%
PS-55 External power supply. .. 21900 199%
AT-150 Automatic antenna tuner .. . 445,00 389%
FL-32A 500 Hz CW filter ., . 6900
EX-243 Electronic kever Uit B4.50
UT-30 Tone encoder ...vvv.n..n. .. iB.50

Other Accessories Regular SALE
1C-2KL 160-15m solid state amp w/ps 1999.00 169%
PS-15 20A external power supply.,... 17500 L§9%
PS-30 Systemsp/s w/cord, 6-pin plug 319.00 285%
MB Mobile mount, 735/75EA/761A... 2599

3P-3 External speaker................ 6540

SP-7 Small external speaker .......... 49 UD
CR-64 High stab. ref. xtal for /51A.... 79.0

PP-1 Speaker/patch.......covveennnns 174, Dn 164¥
SM-6 Dask micrapfone .........avsves 4795

EM-8 Desk mic - two cables, Scan..... 89.00
$8-10 Compressor/graph £0, 8 pin mic  149.00 139%
AT-100 100W B-band auto. antenna tuner 445,00 389
AT-500 500W 9-band auto. antenna tuner  £89.00 519%%
AH-2 8-hand fumer w/mount & whip 659.00 589%
AH-2A Antenna funer system, only.... 519.00 449%
GC-5 World clock......ocovivennnnn 9195 89

VHFE/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/0W w/ps 1235.00 1079
1G-275H 100W 2m FM/SSB/CW ...... $389.00 1229
1C-375A 25W 220 FM/SSB/CW....... 1399.00 1249
IG-475A 25W 440 FM/SSB/CW w/psISBQ.DU 1249

Order Toll Free: 1-800-558-0411 "

ICOM

IC-475H 75W 440 FM/SSB/OW. ... 159900 1429
IC-5754 Z5W 6/10m xovr w/ps  1399.00 1249

CLOSEQUT 97G.00 749%

IC-471A* 25W 430-450....

PS-25 Internal power supply ....... 125.00 114%

AG-1" Mast mounted preamplifier... 99.50
IC-471H" Y5W 430-450 ... CLOSEOUT 1395.00 989%

PS-35 Internal power supply ....... 219.00 199*

AG-35" Mast mounted prearnplifier 99.75
|__"Preamp $995 with 471A or 471H Purchase |
Accessories common to 27TA/H and 4715A/H

SM-6 Desk microphong ............... 419
EX-310 Voice synthesizer ............. 59.00
T8-32 CommSpec encode/decader.... 59.95
UT-15 Enrader/decoder interface... 3395
UT-158 UT-153 w/T8-32 instelled..... 96.00

VHFE/UHF mobile multi-modes  Regular SALE
1C-290H 25W 2m $SB/FM CLOSEOUT 63%.00 548
iC-490A 1OW 430-440..... CLOSEOUT 699.00 399

VHF/UHF/1.2 GHz FM Regular SALE
1C-27A Compact 25W 2m FMw/1TPmic 42%9.00 379%
1C-27H Compact 45W 2m FMw/1TP mic 459,00 3999
IC-37A Compact 25W 220 FM, TTP mic 499.00 439%
IC-47A Compact 20W 440 FM, TTP mic 549.00 489*

PS-45 Compact BA power supplv ... 14500 134%
UT-16/EX-388 Voice synthesizer ... 34.99
§P-10 Slim-line external speaker.., 35.99
IC-28A 25W 2m M, TTP mi¢ ......... 469.00 40938
IC-28H 45W 2m FM, TTP mic ......... 499.00 439%
IC-38A 25W 220 FM, TTP mig......... 439,00 429%
IC-48A 25W 440-450 FM, TTIP mic ... 50900 449%
HM-14 Extra TTP microphone ...... 59.00
UT-28 Digital cade squelch......... 2950
UT-29 Tone squelch decoder....... 45,00

HM-16 Speaker/microphone ....... J34.00

IC-900A Transcewver centroller. ....... 589,00 529%
UX-29A Zm 25Wunit .............. 295,00 269%
UX-29H 2m 45W unit .............. 339.00 309%
UX-39A 220MHz 25W unit ......... 349.00 319%
UX-494 440MHz 25W unit ......... 339.00 309%
UX-594 &m 1OW uait .............. 339.00 309*"

1G-3200A 25W 2m/440 FM w/TTP.... 649.00 579%
UT-23 Voice synthesizer............ 3499

AH-32 2m/440 Dual Band antenna,,, 39.00
AHB-32 Trunk-fip mount .. e 3500
Larser PO-K Roof mount........... 20.00
Larser PO-TLM Trunk-lip mount.... 22.00
Larsen PO-MM Magnetic mount .. Z22.00

IC-12004 10W 1.2GHz FiM Mobile..... £99.00 629

IC-1271A 10W 12GHz SSB/CW Base 1269.00 1129
AG-1200 Mast mounted preamplifier 105.00
PS-25 Internal power supply....... 125.00 114%

EX-310 Voica synthesizer. .. .. 5900
TV-1200 ATV interface unit......... 139.00 1299
UT-158 CICSS encoder/decoder ...  96.00

RP-1210 1.2GHz 10W 99 ch FM xcvr 1529.00 1349
RP-2210 220MHz 25W repeater ...... 1494.00 1329
RP-3010 440GMHz 10W FM regeater.., 1299.00 1149

Hand-hefds Regufar SALE
IG-24 2 JR9.00 259%

- 319.00 279*
IC-3AT 220 MHz, TiP 349.00 295"
[C-8AT 440 MHz, TTP 349.00 295%
1G-02AT/High Power 409.00 3§9%
Y IC-DIAT for 220 MHz 449,00 389%
|C-04AT for 440 MHz 449.00 389%*
|1C-u2AT with iTP..... 329.00 289
|1C-udAT 440 MHz, TTP 369.00 329%

Accessories for micros - CALL
(C-E2AT 1W 1.2GHz FM HT/batt/cer/TTP 473.00 41998

A-2 5W PEP syath. aircratt HT.......... 499.00 449%
A-20 Synth. airgraft HT w/VOR......... 599.00 529
Accessorias for all except micros Reguiar

BP-7 4265mah/13.2V Nicad Pak - use BC-35 79.00
BP-8 800mah/8.4V Nicad Pak - use BC-35..., 79.00
BC-35 Drop in desk charger for all batteries 79.00
BC-16U Wall charger far BPT/BPS............. 21.25
LC-11 Vinyl case for DIz using BP-3 .,......... 2050
LC-E4 Vinyi case for DIx using BP-7/8 ... 20.50

LC-D2AT Leather case tor Dlx models w/BP-7/8 54,50

Accessorfes for 1C and 1C-0 surfes Regular
BP-2 424%mah/7.2V Nicad Pak - use B(C35.... 49.00
BP-3 Extrz Std. 250 mah/8.4Y Nicad Pak ..., 1950
BP-4 Alkaling battery case..........coceenrree-s 16,00
BP-5 425mah/10.8Y Nicad Pak - use RC35 85,00
CA-5 5/8-wave telescoping 2m anfenna ...... (985
FA-2 Exira 2m flexible anteana ................ 12.00
CP-1 Cig. lighter plug/card tar BP3 or DIx,,,, 13.50
CP-10 Battery separation cable w/clip ........ 2250

DC-1 DC operation. pak for standard models :
MB-18D Mobile mig. bkt for all HTs............
LG-2AT Leather case for standard models..

RB-1 Vinyl waterproof radio bag....coivisnisens 3

HH-SS Handheld shoulder strap.......uovense. 16.95
HM-3 Speaker microphone.,.ovvueeeneeneiniane 47.00
HS-10 Boom microphone/headset ... 24.50
HS-10SA Vox unit for HS-10 & Deluxe univ 7»‘4.50
HS-10SB PTT unit for HS-10.. 24.50

ML-1 2m 2.2 in/ 10w out amplme: ..... SALE 99 gg

858-3ZM Commspec 32-tone encoder .......... 9

Rereivers Regular SALE

R-71A 100kHz to 30MHz recesver...... $S}?S,00 849
RC-11 Infrared remote controller....  /0.9%
FL-32A 500 Hz CW filter .. 59.0

FL-63A 250 Hz CW lilter {15t IF)

59,00
EL-44A SSB filter (2nd IF.........on 178,00 159%

EX-257 FM Uit ..oovinieinineniinnens 49.00
EX-310 Yaice syithesmer ....ovees 58.00
CR-64 High stabilty oscillator xtal  79.00
SB-3 txiernal speaker......co.v...... 65.00
CK-70 (EX-299) 12V DC option...... (299
MB-12 Mobile mount ,, e 25899

R-7000 25MH2 to 2GHz sean rcvr ., 1139.00 999°*
RC-12 Infrared remgte controller.... 7099

EX-310 Voice synthesizer 59.00
TY-R7000 ATV unit........... ... 13900 129%
AH-7000 Radiating antenra......... 9800 (g

HOURS e Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.
WATS lines are for Quotes & Ordering only,
use Regular line for other Info & Service dept.

All Prices in this list are subject to change without notice.

Wisconsin { oulside Milwaukee Melro Area)

-800-242-5195

AMATEUR ELECTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 @ Phone (414) 442- 4200

AES® BRANCH STORES
ORLANDO, Fla, 32803 GLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89105 GHICAGO, llinois 60630

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

124 5

621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

Outside 1.800-321-3504 fulside] 200-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
fio In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Qutside 1 -800-634-6227 15 min. from O’Hare!

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181




ICOM

ICOM’s versatile family of
handhelds provides superb perfor-
mance and reliability to keeg you
talking. With an incomparable
full line of interchangeable acces-
sories and options, they're suited
ta fit your every radio need.

2 METERS
[COM’s advanced IC-02AT,
compact IC-u2AT Micro, and rug-
ved [C-2AT dominate the 2-meter
ands from 139.0-163.0MHz,

220MHx

ICOM’s deluxe IC-03AT and
dependable 1C-3AT are the perfect
choices for 220.00-224.995MHz.

VERSATILITY

440MHz

ICOM’s outstanding
IC-04AT, 1C-udAT, and Micro
IC-4AT, have you covered to
440.00-449.995MHz.

1.26Hz N

Exclusively ICOM, the
1260.0-1299.990MHz band is
owned by the unique, full-
teatured 1C-12AT.

ACCESSORIES

With headsets complete with
Vox or PTT control box, a large.
variety of interchangeable battery
packs, leather cases and rapid
desktop chargers—ihe versatile

ICOM handhelds will keep you
talking. Meet the full family at
your local, quality [COM dealer,

ICOM America, Ing.

2380-116th Ave. N.E., Bellevue, WA 98004
Customer Service Hotline (206) 454-7619
3150 Premier Drive, Suite 126, Irving, TX 75063
1777 Phoenix Parkway, Suite 201, Atlants, GA 30349
ICOM CANADA, A Divisian of $20M America, Inc.,
3071 - #5 Road, Unit 8, Richmond, B.C, VBX 2T4
Canada

All stated specifications are approximate and subject to
change without notice or abligation,

AllIGOM radhos signitcantly exceed FOG regulations init-
Ing spurioys emissions HANDHELDS1187.

March 1988
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Amatean Swpply

71 Meadow Road
New Castle, Delaware 19720
{302) 328-7728

SATURDAY
March 5, 1988
9:00am til 5:00pm

O
IcCoM

WIN!!

* Prize drawings each hour!
Come and register to win!

F-

1C-02AT 2-Meter
Digital Readout
Handheld

{No purchase necessary to win.)

* Special pricing
* ICOM personnel to demonsirate
new equipment

* See the new line of ICOM equip-
ment

v

PRICE
$64¢5
Add §300
Shipping and Handling

Designed for
APARIMENTS —~ MOTELS —  VACATIONS

Quick Simpie Installation, Opsrates on 2, 6, 10,

15, 20, 30 and 40 meters. All coils supplied, Only
22-1/2 inches long. Weighs less than 2 ibs,
Supplied with 10 ff. RG 58 coax and counter
polse. Whip extends to 57 inches, Hardlesup fo

300 watts. VSWR—1.1:1 when funed
Wiite for more detalls and other B&W products

WRIGHTAPES: (Since 19761 Unconditionally guaran-

teed Morse Code Practice an B0 min, cassvite tapes.

Beginners 2-tape set 5 WPM ST 90. Alse 3, 4, 5, 6.8, 10,
911, 12-14, 14, 1620 22, 2428 WPM. Spacily Plan b
Language or Gode Groups. Also plain lang. only ~
30-35, 3540, 45-60. FOGG type tests: 5.6 11,12, 11.17. 0

iy 13-14.20-24, Call signs: 1218, 20-24 Nos.: 522 1318,

18:24. Check, MIG, Viga $3.95 ea, PPD 1st class USA,

s Dan Printed texts add $.50 per tape. Call anytime.

# instant Service
Y PH 5174848704
I 235 E Jackson 5.1 « Lansing, M1 4RS06

%

WRIGHTAPES

"e% P.C, Box 2064

_h‘\T[MBERLINE ELECTRONICS

Expert Repair on all types of ham
aquipment, from tubes to the most
modern. FCC licensed.

ALL MAIL TO: ALL UPS TO:
25440 Wrightwood Dr,
[dyllwild, CA 92349 = T714-659-2018

You Can't Pass Over

These Prices

AP Transistors =
Part§ | Price Part § Price
ONBOB4 | 1250 MRF475 2.95
MRF237 2.75 MRF485 5.95
MRF238 12.50 MRF492 16.00
MREF240 [8.00 MRFB41 18.00
MRF247 28.00 MRFG48 25.00
MRF264 1250 BI85 18.50
MRF421 2200 RF120 25.00
MRF422 38.00 301406 £5.00
MRF454 14.00 301477 28.00
MRF455 12.00 3RF2072 12.75
MRF458 18.00
Part § Price Part § Price
3-3007 120.00 BLAG 10.9]
(Eimac}) BLFB 10.91
3-500Z 85.00 BMIB 11.27
&mﬁperex) BL1A 16.00
40X2508 75.00 8072 £50.00
(Natiopal) 8122 150,00
40%2508 90.00 8643 120.00
Eimac) BA74 240.00
B 85.00 pa?7 E 814.00
5894 65.00 g908 | 18.00
#1468 13.00 B850 i 1495
A550A 12.50 M2057 | 18.00

;

Visa/Mastercard accepted

@Iecerﬂomc inc,

@ 800/255- 1720 718/765-6868

115 Avenue . Brookim. NY 11£13

126 D5%



“Of all the possible radios, | chose
the ICOM IC-735 for my CQWwW QRP
world record attempt.’

{Janny Eskenazi, K758, Werid High QRP Score

1957 COWW SS8 [PISFR)*
-1986 COWPX $38 [KTS3/WHS)
-1988 ARRL DX PHONE & CW {(KTS5/Keta)

ICOM’s 1C-735 is the world’s
most popular HF transceiver. With
the highest performance, smallest
size, and best customer satisfac-
tion of any HF transceiver, the
IC-735 is the winner’s choice for
fixed, portable, or mobile
operations.

# Field Proven 100W Transmitter
with 100% duty cycle. Proudly
backed with ICOM’s full one-
vear warranty.

¢ 105dB Dynamic Range Receiver
includes passband tuning, [F
notch, adjustable noise blanker,
and semi or full CW QSK.

¢ Conveniently Designed. Measures
only 3.77H by 9.5"W by 9"D.

‘MOST RELIABLE HF

¢ Optional AH-2 Automatic Tuning
Mobile Antenna System covers
3.5MHz-30MHz and tracks with
the IC-735’s tuned frequencies.

© Al HF Amateur Bands and Modes

lus general coverage reception
rom 100KHz-30MHz.

TP

Wity
161ng

IP+26.3dBmy 1*w 18, 3dBm
w] DR0s5dE /';?
18.120MHz e /f
o4 CW 5OCHz FILTER e
1094 ’
E ] .."'"ﬁ
o
50 -
.ad#”
404 s
o
.
i ) B
" ode
| DA, 165,508 | mmseleve
! ' 1 I i
0 —f —ha o b —am w0 o 20 (aom)

¢ 12 Tunable Memories operate and
rel?rogram like 12 separate
VFO's. Supreme flexibility!
Additional Options: SM-10
graphic equalized mic. PS-55 AC
power supply, AT-150 automatic
antenna tuner for base operation.
IGOM’S ic-?ss- e d prﬁven Win'
ner for reliable worldwide HF cor-

munications. See it today at your
local ICOM dealer.

O

ICOM

ICOM America, Inc.

2380 116th Avenue NE., Ballevue, WA 98004
Customer Service Hotline {206) 454-7519

3150 Premier Lrive, Suite 126, Iving, TX 75063

1777 Phoenix Parkway, Suite 201, Atlantz, GA 30348
ICOM CANADA, A Division of (ICOM America. Inc.,
3071 - #5 Road, Unit 9, Richmond. B.C. VX 2T4

All stated specilications subject to change without notice or
abligation. All ICOM radios significantly exceed FCC

regulations limiting spurious emissions. 735188,
*Final contes? resulls pending.

MMarat 1000 4 N7




WE SHIP WORLOWIDE

arrq Electronics Corp. [Eram

our one source for all Radic Equipment! Los Precios Mas Bajos <n

%

Nueva York, .

“‘Marct into BIG SPRING

: SAVINGS at BARRY'S "
b siea you March 13 41 WECA—Valhalls, NY
Antennas

KEN‘W’OOD o

TRALARAT. REDMNY HFT00Q 1! IMU Ly

TMAFTAAZ LA € 25 iSO JOA. TA-ZSTA

BuﬂwlnANT Prudur.-zs
WEL-TECH OVK-100 Dogta! Vele Keper
FLUKE 77 Maitimeter
LA .

e b i b

\rnLomlerage.’AHn:o
Tokva HyPower!TE S¥Y$TEMS
Amplifiers &

MICROLOG-RRT 1 A Qisk.
L., Marae Coach
KANTRONICS
LITU. KAM. UTU-x ),
kP 2400, KPEC IV

' REE Land M
BT Pt TR | eotiaal  MidandiSie ot $450.00

SIALHT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER
Antennax IN STQCK R

ALINGO ALD-24T, ALR-206T
HT-
é:' @ Yaesu FTH-2410, Wilsen
Soldering Computer Interfaces ICOM LC-RP 3010 (440 MHz)
™ gtanion, Siocked MFI-12708. ICOM IC-RP 1210 (1.2 GHz)
ot ME]-1274, MF)- 1224, 1COM IC-RP 2210 (220 MHz) Ten Tee
AEA PK—BT, PM-1, Tuner 2290
44 Watts, 300 Phe232 WIFAX

EIMAC g §° AMP SUPPLY STOCKED

S00Z " Lang tange Wirsless

57%0. 6JSEC Thieohona for export in stock

] 128Y7A & 3 ] & Antgdnke and

51468 PR aaLUNS LOW PASS FILTERS Hotatk sil hm
mg; m: BIRD @ e IN STOCK oged diact so j
AEA z attmetars 8, e -, MIRAGE AMPLIFIER - g okt o
AEA 440 MHz Elaments T " ASTRON POWER SUEPP?JES New TEN.TEC SRRING SO
ANTENNAS In Stock - Haxlon Wire & Cable, intl Wire Gorsalr Il, PARAGON, Argasy !l

KITTY SAYS: WE ARE NOW OPEN 7 DAYS AWEEK.

Saturday & Sunday 101 5 P.M.
Monday-Friday 9 te 6:30 PM Thurs. (o3 FM

Come 1o Barry's 1or the best buys in Town.

ety stock 87 0h 31E TAS Dk Smd abh MicreTed
LR I IRY ICUPRA C1SATR N0k
STAH DU i K8

FT-7867GY, FT-787GXII,
FRG.23800, FT-736, FRG-9800,
FT-211/T11RH, FT-2700RH

chils KT SMART PATCH

this devicaorn Irequancios below 4
5MHZ (8 diegal ikoas 4 sepaiate |
drgl ik Is prowded,

Bt 20709Rm | 1G0T wilapn Muson
Ff-19031123] Ic-oiautur Yoosy FICTIN FTE 142
e et roon | IGAZ T (O S pions 100

PRIVATE PATCH IV, Duglex &0

S T TR
o oy e B

Campleta Buttarnut Antenna
tnventery In Stock*
PISITAL FREQUENCY COUNTERS
iAoy, Model TR-1000. 8-600 MHz

HEIL
EQUIPMENT
IN STOCK

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORE., 512 BROADWAY, NEW YORK CITY, NY 10012 {FOUR BLOCKS NORTH OF CANAL §T.)

“Aqul Ss Habla Espancl®

BAKRY INTERNATIONAL TELEX 127870
MERCHANDISE TAKEN ON CONSIGNMENT
FQOR TOF PRICES

Monday-+riday B A M [od 30 PM fhursday aBP M
Siltanay & Surddy 10 AM 16 % BN iFree Pang)
AUTHORIZER DISTS MURAY DYMER FOR
SHORTWAVE ANTENNAS & RECEIVERS
IRTILEX~Spring St Station '
Subwavs: MTPnca $1. Station
INC="F™ Train-Bwy. Statlon"
Bus: Broadway ¥5 to Spring St.
Path=8th 5180 Ave. Slatlen.

ifyte LARGEST STOCKING HAM DEALEA
New York City's it e ictnt Saon EATAOTY e Stock, AEA, ARAL, Alphs, Amaco, Acmueés:uclahs[s hstatie, Aamm

2 & K. B & W. Banchar, Bird,

Cm I Cushcralt. Daawa, Dentron, Digimas, Drake, Eimac, Encornm

“‘; "‘"‘mlgé) ﬂm"' HailSound. Henry, Hustler \Nawtronics), Hy-Gain, lcom. KLM. Kanironics.

Midiaad, sund-rd Larsen, MEJ, J.W. Mier. Mirage, Newtronlcs, Nva Yiking. Palomar, HFAF:ud-

ler, Yaasy. We aena | 9Ct8, Aedio Amataur Callbock, Saxlon, Shure. Telex. Tempa, Yen-Tec. Tokyo

inunlcopalilies, Butinass. | Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, 'Yaesu Ham and Commer-

&y, Givil Dalense, olc | cial Radios, Vocos, Vibroples, Curthe, TreEx, Wacom Duplexars, Repeators,
Porisblas, matiles, beass, | Phelps Dodga, Fanon intercoms, Scannars, Crystals, Radio Publications.

M!I“
1",;‘,‘;‘&,],“7“,““,“] W KOW 3TOCK COMMERCHAL COMMUNICATIONS SYSTENS
e HAM DEALERINQUIREE INVITED PHONE I YOUR DRDER & BE REMGURSED

kod & lcad on
ALL
Amateur Radio Courses Given On Our Premises, Call Sﬂll:ES
Export Orders Shipped Immadiately. TELEX 12-7870 FINAL

eeecececeeceeeeed

R o

PROVED DESIGN'I
GOMPLETE whth 20 ft. .

oty . WORK
ALUNS NEEDE

for 1year, 1O day money back trial it returned

WESTERN ELECTRONICS
Dept. AQ

128  DSF

asn DIPOLE TRAP ANTENNAS!

i~ — o

AMATEURSIC

RGS58U.52 ohm feedine, and
FL2%% connector, Insulators, 3O 1. 300 |b. tes
supports, canter connector with huilt in  lightning arrester and §
static dischargo, sealad, weatherproof, traps . 1"X8" wt 3 or.
Low SWR aver ajl bands ~Tuners usualy NOT NEEDEDI -Can he
used -: Invertud V’h alnsers In attics, un bullding tops or narrgw

NEW WARC Sl The
EENNA YOU W!LL MR NEED FOR ALL BANDS! NO

160-B0-43-20- 15 10-4uap 185 1. No. 1080L ., $134.95
B 50-40-20=15-10"~= 2 89 - {04 {t, - No.- SYSE... . §
£0-20-1%5-10 o 2 trap == S54 & - No~ 100IE...,, L8085
W 2G-iS-10mator. 3 frap- 64, - Mo 1GOTE. ... .$97.95 |

SEND FULL PRICE FOR PP DEL. IN USA. {Canads is $5.00
exira for postage etc) onder using VISA - MASTER CARD - |
AMER, EXP .. Ph 1-308-236-833:3 week days, We
zhip in 2«1 dpys. \Frer Cks 14 days) - All anternes guarnn{eed-
Made In USA, FREE INFG. AVAILABLE ONLY FROM

Kearney, Nebeasks, SHE4T

LIKE TO OPERATE BYIPK BELING CHINA? ®©
HAMS TRAVELLING WITH US DO! e

Escorted and hosted by Radio Peking. g
0 fMost comprehensive 22 day tour.

) For broctmre send 5.A.5.E & phone number
Paul Hale, 1619 N. Rover 5t.

TUNED - - o4
maggnume | mapes| 6 ChuInELEL 6
o pelsh i S winbenliio] feeeeeeeeeeee
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HI-VOLTAGE RECTIFIERS

ONLY AN.

SUPER FOR HIGH POWER LINEARS
356,55 REPLACES 866-872-3B28ETC.
8,000 VOLTS 14,000 VOLTS
| AMPERE L AMPERE
4“§ 2000 .. 30 J+]
In new wondtiant PRSTRAID S CAN, PESTRAID 11,5, GAN.

K2AW's “SILICON ALLFY"

ITSFRIENDS LANE WESTEURY, NY. 15500 S16-354- 7024

CHANGES FOR THE BETTER
ETO designs and introduces a
new ALPHA only when we can
make it significantly better than an
axisting model. Here are some not-
so-obvious reasons for a few of the
changes that distinguish the new
ALPHA 86 AND ALPHA 87,

WHY NO METERS?

Conventional mechanical meters
are susceptible to physical damage.
With rapidly changing signals, in--
dications are ambiguous. Multiple
scales can easily be misinterpreted.

Now that power rules are stated
in terms of peak output, electronic
bargraphs have several advantages:
* Instant response, providing much

better functional accuracy.

* Excellent readability yielded by
bright, color keyed LED's.
e Virtual indestructibility.

DIODES FOR T/R SWITCHING?

Everyone knows that conven-
tional antenna relays are noisy and
too siow for break-in, fast VOX, or
AMTOR. Vacuum relays are fast
and quiet enough, but they wear cut
and must be replaced after a few
mitlion operations . . . typically sev-
eral years' serious use.

Awell designed PIN diode switch.
is even faster, silent, and normally
should never nead replacement.

3CX800A7 TUBES

We've used Eimac's excellent
8874 (ICX400A7) triodes for 14
years. The larger and newer
3CX800A7 is widely used in military
equipment. Two deliver 1.5 kW con-
tinuous output easily and at lower
cost than three 8874’s,

73,

,D

Dick Ehrhorn,
WAETO

CAREER OPPORTUNITIES

ETOQ has opportunities for RF
power design engineers and
technicians. Please send your
resume to Steve Christensen.




- 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

4 ETO's exclusive 3 YEAR limited warranty

Sales AND service now factory direct!
For details and |Ilustraied brochure
~callor write:

Eh EHRHORN TECHNOLOGICAL

OPERAT!ONS INC

$2.995 delivered T " PO.Box 888, Canon City, CO 81212 (303}2754613




20705 Sourth Western Ave., Suite 104 Tomance, CA 905011 (213)618-8616

The new Alinco ALX-2T is far and away the best transeiver
for the dollar and size conscious ham.

o Tiny = Actual size shown - with optional 160mAH battery
® Tough = 3+ watts output on high power - with standard 450mAH battery
e Terrific = One memory - settings on front panel

¢ Unit scans between thumbwheel |
frequency and memory

e CTCSS Board Standard

12 hutton DTMF pad standard

Battery save circuit draws 8mA

for extended battery life

.16uV sensitivity

LED lights thumbwheel

140.18 t0 149.995 mHz

Easy operation

2-year factory warranty

Accessories available:

7.2v 1860mAH Ni-Cd battery
7.2v 450mAH Ni-Cd battery
7.2v 700mAH Ni-Cd battery
9.6v 450mAH Ni-Cd battery
{4+ watts output)
Earphone/microphone
Leatherette case set

117v A/C wall charger
D/C/ D/C converier

D/C charging stand

RCA to BNC adapter

Alinco’s products are available at these fine dealers:

A-Tach Electronica-Surbank_ GA, EGE, INC.-Salem, NH, Jun's Electronics-Culver City, CA Rass Distribtting Co.-Prasion, 10,

Amateyr & Advance Gomm.-Wilmington. DE Ericksan Communicatians-Chicago, L. Kannady Electronics-San Antanio, TX, Fadalite City. Minneapalis, MN.

Amateur Comm, ETC -San Antonio, TX Frowd Electranics-Callingvilla, IL_ K3l Eectronics-Cedar Grova, NJ. Tet-Gom Electranic GComm -LitHatan, MA
AES-Mitwaukes, W1 The Ham Statian-Evansvile, IL. Machson Elsctroaics-Houston, TX. Texas Gomm. Genter.#Houston, TX.
AES-Wickhita, OH. Tha Ham Hut-Amarillo, TX. Maryland Badio Canter-Laurel, MD. YTexas Towers-Plara, TX.

AES-Orlande, FL. Hatry Radie-Hartlord. CT. Memphis Amateur Electronics-Memphis, TN YHF Commumneatlons-tnmastown, NY.
AES-Clearwatar, FL Henry Radio-L ok Angelas, CA. Michigan Badio-Mi. Glaments, Mi Wilhams Radic Sales, Colfas NC.

AES-Las Veguy, NV HR Electropics-Muskagan, M1 Mission Corsuling-Houstoen, TX.

Austia Amatetr Racio Supply-Austin, FX HRQ-Ansheim, GA. Missour Radio Center -Kansas City, MO. CANADA:

Barry Elactronics-New vork. NY. HRO-Atlanta, GA NEG Electromcs-Mam, FL. Atlantic Ham Radie Ltd.-Downsview, Ontario
Burghardt Amateur Center-Watertown, S0 HRO-Burhngame, GA, Dmni Electronics.Larada, TX C.A.Munre Lid,, St Johns, NB.

Galoragg Com. Center-Cenver, GO HAQ-Oakland, C4 Quement Electronics-Sarr.Joss, T:A. Zomigch Communicatons. Edmonton, ALS
Dolaware Amateur Supply-Deiaware, DE HAQ-Phoemx, AZ. f eaterprses-Merrilield, MN. < M, Paterson Ca. $1d -N. Landan, Gntane
Doc's Communications-Aossvilte, GA. HAD-San Dlego, CA Rene Radia-Aeno, NV. Com-West Hadio Systems-Vancouver, B.C.
El Original Electronics-Brownsville, Tx HAO-Yan Nuys, CA. Rivendell Associates-Darry, NH. Hoboy Tronigue Ing.-ville St Laurent, Quabac

LEB-Vianna, VA HSC-Sunnyvale, CA Aogus Electronics-Southington, &7 HaS Electronics Lid.-Dartmouth. Nova Scotia
EGE, INC.-Woodbrdge, va tnternatioral Radia Systems-Miam. FL, Rosen's Elecironics-wWilliamsen. Wy Tavnrs Salpe Re Suhinatesn Canadas



20705 South Western Ave., Suite 104 Torrance, CA 80501+  (213)618-8616
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Tiny, Tough & Terrific

2m/70cm Dual Band
Mobile Transceiver

ALD-24T

594 “ (W) x 2% (H) x B¥2" (D}
Smallest Dual Band

Transcelver Available
» 25 Watt High - 5 Watt Low Power Both Bands * Dual VFQ's

» Memory Scan and Memory Lockout
» 21 Memorias » CTCSS Encoder/Decoder; Standard

* Many MORE Features, See Your Dealer!

You save on every Alinco product because of our value. Now, for a iimited time you can save again on your purchase of a Larsen

mobile antenna. With your purchase of an ALD-24T dual band mobile, ALR-22T or HT 2 meter mobile or an ALR-72T 70cm mobile
you can save from $25 67 to 334 72 ona brand new Larsen antenna with the mounting hardware mciuded

‘Larsen Antenna’ Suggesied ' .
Modal Type wiCoax Assembly List Price Your Cost Savings =2
ALD-24T Dual-Band Mobile NMO-2/7¢ $50.72 $25,00 $34.72 =
~ ALR-22T(HT) 2 Meter Mobile LM-150 $40.67 $15.00 $2567 =
ALR-72T 440 MHz Moblle LMC 440 $40 67 $15.00 $25.67 &

" Just send your check ot money order aiong with your warran’fy card and photocopy of your recelpt to Alinco and we'll ship your
antenna freight paid (continental USA only). Hurry, this offer effactive January 1, 1888 through March 31, 1988.

Alinco s products are carried by these fine dealers

'_.Eﬁcksonc:ommunlcnlbons «Ghi N | R
- Fioyd Etectranie - Collinsvitie, il
“I'ha Ham Statlon - ~Evanavill, lN
- 'The Ham Hut« Amaritio, TX -

_ Halry Padis - Hanford, CT .

_ Henry Radio Lma\nua!esrcﬁ\
Hitseh Sales Go,, Willlameville, N\:'
- B Blectrapics - Muskegan. M’I
- HAO- Anghelm, CA )

.

"~ Roas. Dismbmlngt:o Pmton tD

‘Satgllite City, Minneapaiis, MN - -

_Yel-Cam Etectronic Gemm. -Ltlflon, MA
Texas Comm, Center: Houulcm.?X - .

“Tenas Towers- Flang, TX - '

- YHE Communicaller - - Jamgitow NY o

Wuu-ms Andio Sales :

o7 Jun's Electrohlea- culvarcuv,CA
- Kannedy Associales -San Antanle, TK
= Kl Blactionics - Cadar Grave, NJ -
" Madizon Electrontcs - Houston, T
* Maryland Radlo.Center- Laurel, MD :
. Memphis Amateut Elastronicy - Mamphis, TH
- Michlgan Radio M. Clamens, Mi
- Missian Gonsufting« Houston, TX sy
T T T D - Missours Radio Canter - Kangaa Clty, MO cmntu ]
" HAO- Atania, Gh N 4G Electionics” Wiaml, Fl o Aﬂanﬁlcﬁmﬁmlotzu,
-~ HRO-Bartingame, G4 L ; Omot Electronios - Lareda, TX -
77 HAG  Gakland, SA * Quemint Electrarice » San Joss
 HAO-Phoanly, AZ " - RF Enterprisas, Merrilelc, M
_..HBQ - gan Plego, CA - Rents Radlg: Reno, NV,
~ HACH-Van Nuys, CA " Rivendell Assoctaten- Derry NH -
- H3G - Bunriyvale GA Rodis Electronics - Selahirigton, CY
Acsen's Eiec‘fgﬂ]r._s ~Wilitaimsan, WY

" AES - Mitwaukee, W
I AES . Wickliffe, O
- - AES.Orando, FL I
o AES-Clearwater, FL
- AES-LasVedas, NV .
" Awstin Amateut Redip &sppl:,'
- Hary Electronios - Naw York, NY. |
Burghardt Amateut Centet - Watarfuwn su
Golorade Comm Centar, Denver, GO
Dalawars Amateur Supply - Neiw Casila, ;‘.\E N
Dag's Communizations - Rossvilis, A4
- ElQriginat Electranics- arawnavllla X
_ECB-Vianna, V& | .
EGE, ING. - Woadbtitige, VA
EGE, ING, &aiem NH

s o

o ok et
-Downsilew, Ontarle
.., Munro Lid. - Bl Johns, NB

Gomtech Communicatiany, Edmanton, ALB
‘G0, Patarsan Go, Lid, - N. London, Untaria
-Comi-Wast Radio Systerns - Varicauver, BC
Hobby Tianigue ine. - Vidle St Laurent, Quebec
RAS Flactionics Lid, - Datmouth, Nova Scotla
.. _TaxpraSaies Inc, - Burlington, Canadn

. Infgrnational ﬁmosmems Mlamn Fk
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You're face to fact

Meet America’s Newest, the Ten-Tec Paragon, Model 585

PARAGON HF TRANSCEEVER,
Model 585

The Paragon Model 585 is a tull featured, synthesized
franscelver. General covarage all mede receiver tunes from
100 kHz to 29.999.99 MHz. Transmit at 100 watts atput on
all autharized frequencies fram 1,8 to 29.999.89 MHz $SB,
CGW, FSK and optionai FM. Nelse bianker and speech pro-
cesyor are standard equipment. Dual VFQs, RX ofiset, TX
offset, QSK with a changecver time of less than 30 ms, five
&-f filters (standard 6 kHz AM and 2.4 kHz SSB, optional 1.8
kHz, 500 Hz and 250 Hz) that are front panel selectable in-
deperdent of mode, selectable funing rates with autornatic
speed-up at rapid tuning kno rotation, passband tuning,
dAudic bandpass filtering, tone control, squeich, natch filter-
ing and more!

Sixty-two programmable memones that include tre-
quency, mode, fifter selected, channel number and a 7
character aipha-numeric tag for entering a net name, call
sign or L.D. af your choice. As the memory channels are
scanned, all of the information 7s displayed (what 2 light
show!) and the receiver automatically sets up mode, fiiters,
tag and trequency as stored in each channe!. Ghannels
seanned are fatally conteollable with global lock-out, global
reset and individual lock-qut and reset,

The construction is impressive tao, All cirgLit boards
are glass epoxy (G-10) and ak of them can be removed
without deseldering. The frant panel 18 hinged to provide ac.
¢ess to all sections of the chassis. All aluminum construc-
tion keeps the weight of the ng reasonable too, And cf
course, the front panel is a spacious arsangement which
makes the eritical controls easy to use.

Freguency selection ¢an be made using the main tuning
knab, keypad direct entry or upidowr buttons that can shift
ong MHZ or ta the next ham band. Frequency readaut is
selectable 1o display to 100 Hz or 10 Hz. Front panel clock is
in 24 hour tormat. Rear panel input and qutput provisions
keep the all-mode operator in mind tog. Fixed level audia out
and FSK keying (170 Hz shift), auxiliary de jack, amplifier
conirgl cirguits plus all the cther connections that you could
possibly need, including RS-232 computer intertace aptien.

The Paragon 5 the end result of a three year rnginger-
ing effart. Much of that effort was invested in improving the
reCever perfarmante and controfing the phase noise in-
harent In a PLL osciflator. We are proud of the performance
of the Paragon and we think it has set new standards of ex-
celience in synthesized 7igs. All we ash is that you take the
time to chack it out. We Ethink that you wiii share our pride in
the Paragon.

GENERAL SPECIFIGATIONS

Fraquency Range: Receive; 100 kHz to 29.9999 MHz,
Transmit: 1.8 1o 29.99%9 MHz.

Frequency Gonlrol and Readout: Microprocessor controlled
dinital PLL synthesizer. 10 Hz resulution.

Fraquency Stability: Worst case, 1 PPM per degres &3, at
79,999 MHz.

Frequency Accuracy: + 140 Hz

& 25 degrees C.
Tuning Rate:

Notrral Normal Shibied
CW/USB/LSBFEK 10 Hr 20 Kz

48z per tum 5.6 kb er tum
AMIFd Sl Hr W Hr

2 Hypertum 4K kHz per tum

Fast Fast Shitted
CWIUSBILSB/FSK M Hr MIHz

9B kHz per fum 74 kHz par lum
Lulle] 0 Hp $00 Hr

10 4
WKHz pertum 240 6H2 per tum

Anterna [mpedance: 50 ohm unbalanced.
PG Boards: 14 double-sided, 9 smylg-sided 062 glass-

epoxy.
Pulgr Required: Recelve = 1.5A. Transmit = 20A. 12 -
14 VDG,

Dimenslons: HW0 5% " x 143%™ 2 14", 13« 37 x 36 cm,
Ret Weight: 16 Ibs. 725 kg.

Paragon Station with Model 860
Matching Power Supply ($229), and
the Mighty Titan Amplifier ($2685).
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TRANSMITTER

Modes: USE & LSB (J3E), CW (AtA), FSK (F1A); FM (F3E}
aptional {Model 256).

0 Powar Ingut: Typical 200 watts.

AF Power Output: ALC stabilized, a Ilustabla; 10 to 100
welts (into 50 ohms) with front panel RF OUT control.
Miuruphunn Inpit: [ow impedance, bias voltage for electret

rovided.
EW Sidetone: Internaly %eneraied adlustable tone and
yolume independent of AF GAIN control
$5B Generatlon: & MHz, 8-pole crys1a| fadder fiter, Balanc-
ed madutator,
Carrier Suppression: Greater than 60 dB.
%wtﬁ: SIdahand Supprassion: Greater than 60 dB at

z
Harmonic Emluwns Greater than 45 dB below peak powar

Spt?rinus Dutput: Greater than 50 dB below peak power

autaut,
Third Order intermod Products: -30 dB from two-tane at
100 watts PEP.
Metering: Svitchable jorward puwer SWR, eollectar cur-
rent or audio procassing leve! on 588,
Difzat: 7 0 Hz automatic.
FSK Shift: 170
Transmit Offget Tuninn Range: + 99,9 kHz.

RECEIVER

Modes: USB, LSB, CW, FSK, AM, (FM optional).
Sensitivity:

A-18MH: 1820090 Mz

SSBCWIRTTY Suv REXTY 16 6h SING

M 35 LU 1048 SN @

) i Aoy 248 GINAD @
1B kHr

TENTER

Salectivity:
508 5W 69 4B BW Shage Fattor

Standard AW 6.0k 14,28 kHr 187511
Standard 558 24 kHz 236 ke VBT
Bpt, 1.8 kiz 558

(Madsl 258 18Kz PETH 1501
Opi. 500 Hz

) 288 500 Hy 1.4 kHz 2801

npi. 250 Hz

{Modal 262) 2 He A8 k2 3401
Standars FM 15 kHz 30 khz z 001

.illéum_'alnr -20 dB for 1.6 10 25.999 MHz, -10dB far . T 10

I-F anuunr.ler 15t = 75 MHz, 2nd = 5.0 MHz, 3rd =
3 MHz (FM 3rd = 455 kHz).

lma s Rejsction: Greater than 8 dB.

1-F Rejection: Greater than 70 dB.

Nolse Blanker: Switchable an/off with adjustatile width,

rnamlc Aange: 100 dB.

Bloeki gu Dynamic Range: + 16 dBm for 1 dB compression
of an 59 signal, frequency offset = S0 kHz. -2 dBm for T dB
compression of an 53 signal, frequency offset = S0 &Hz.
Thlrd Order Intescept: + 18 dBm.

Noige Floor: 132 dBm & 2.4 kHz BW.
Squalch ansitivity: Less than .6 uv,
Hecalvar Recovary Time: Less than 27 ms.
Heceivar Ofizet Tuning Range: +9%.% itz
Pass Band Tuning LF $hift: £ 1.2 kHz.
Audin Qutput: 1.5 watts @ & ohms. 5% distortion max.
lljlnlg: Filter: 250 Hz fo 2.2 kHz, greaier than 50 dB ratch

e
Audin Bandpass Fllter: 4 pole, variable centar frequency
22010 1.7 kHz, 35% bandwidth @

£6d. ‘
Tane Contral: Variable 15 dB rolloff & 5 khz.

CLEAR

Shown actual size.

..America’s Best Kept Secref!

[

TEN-TEC

Highway 411 East
Sevierville, Tennessee 37862
615/453-7172

Write for our new 10-page
full-line catalog.
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T T NE UP convaniencos thal | NYE VIKING PRODUCTS:
g%;;ﬁ;ggﬂﬁ,jg:jfg Straight Kews  Squeere Keys.

value enginoeced to do the (b over Code Practice Sets Hectromie
TH A Eoiie Crtisdi | ond vemon kevas rons
TWO YEAR WARRANTI Patches 2KW Low Paoss Filters,

Maximize Power Transter. Autornatic SWR - and  Power
N“ VIKIN M({Chr v»:;u[r)eggnscmm?r Metars for HF and 2m (plus 0

=T nCe o P .

Tt obn el model for the blind). 200w PEP

tam for mcparnun peay konster antehna tuner All-Band
-, Pl Network. Low s B Nebwork funing — 18t Antenna and maorel
3MHE.  Heawy duty. siiver plated continuously

vinable mductor with 251 varneer dial. 00 wart
walois CURECItSs o0 ASOTD wwtch seleried Ted Ask tor a (ree catalog.
capacions on output 1ce Tunes 40 10 00 ohm antannas
Alsey prvides harmanic suppigssion

Adomatic SWR. Hands frae metsning of SWR. No wsef ar
calibration nesded. Seporata power metar — 300 or 3000
wials — gufomatically swiichad Fasy 10 g 2% rerensad,
Dockhighlod rmetans shew SHR and powar torfinuousty.
Frecton Jawal méafers

Anianna $witch, Mew!l PUSH-BUITON antenna smicning fod

GAIBNGE £ 2 o, angle wire anid twin sad ) Tunet bypass

on fisl 26as cutput. We desgred this nigged switch ta WM. M. NYE
handle o powat COMPANV e
3KW Batun, Trfiiar wound. tnole Cots T gves balanced 1e14-130th Ave N,
output to Iwin teecles hom 200 o 10%0 ahms emd Balievie, WA GBONS
unpalanced autput down 1o X ohms. (206 454-4524
Model Options, MB-IV-£1 inchides all MB-V-A tadiunas kess Eax ¢200) 4535704

antenna switch and Dolun, ME-IV-A2 s idantical ioME- V-A1
with the addition of @ Inples core biclun

* 1.8 MHe will not jJune en 3ome anlonnas.

Ham-Ads

(1} Advertising must pertain to products and services
which are related to Amateur Radio.

(2) The Ham-Ad rate is 85 cents per word. This in-
cludes firms or individuals oftering products or services
for sale. A special rate of 25 cents per word applies to
individuals secking to dispose of or acquire personat
station equipment, and to hamijest and convention
annnuncements,

3) Remittance in fyll must accompany copy since
Ham-Ads are not carried on our books. Each word,
abbreviation, model number, and group of numbers
counts as vne word. Entire telephone numbers count
as one word. No charge for postal Zip code. No cash
or contract discounts or agency commission will be
allowed, Tear sheets or proofs of Ham Ads cannot he
supplied. Submitted ads should be typed or clearly
printed on an 8-1/2% x 1{” sheet of paper.

(4) Closing date for Ham-Ads is the 13th of the
second month preceding publication date. No
cancellations or changes will be accepied after this
closing date. Example: Ads received March 14 through
Aprl 13 will appear in June (ST, I the i3th falls on
a weekend or holiday, the Ham-Ad deadline is the
previous working day.

{5) 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, etc. is not
permitted in QST advertising.

{6) New Iirms 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 sup-
port all ¢claims and specifications mentioned in their ad-
vertising before their ad can appear.

The publisher of QS$T will vouch for the integrity of
advertisers who are obviously commercial in character,
and for the grade or character of their products and
services, lndividual advertisers are not subject to
serutiny,

The League reserves the right to decline or dis-
continue advertising for any reason.

CLUBS/HAMFEST/NETS

TO ORDER CALL YOUR FAVORITE DEALER

Amateur Electronic Supply Barry Electronics
Ham Radio Quitlet C-Comm

Madison Electronics Missouri Radio

EGE Quement Electronics
Heriry Radio Texas Towers

R & L Electronics Ham Stiation

RF Enterprises Ross Distributing

CODE % STAR--PRICED FROM $129.00

% Ideal tor Novices, BWL s %  Lopres Morse, Baudot

and seasoned amateurs & ASCI codes
% Bunlt-in code practice CoDE . aram b % Two optimized Morse
ranges

% 1?2 VDX Operation ar
120 VAL with adapter
providet
+ Optional serial/paraliel
ASCI output port

*  ugital & Analog filtering

£
oscillator & speaker i L)
4 with 16 db AGC
i
i

* Automatic speed tracking

; 3 3 - 70 WPM

More Featizres Per Dollar Than Anvthing Efse! Copies eode from vour receivert Improves wour corie speed too!

large 1.EDs, Yasy to connect and operate. Compact. s, Conngct computer ihke VG20 printer with

optional ASCIl autput port.

CODE * STAR™™MKit, .. CS-K $129.00 CODE * STAR Wired . . . CSF $169,00

ASCI Port Kit, ., CS.IK $49.95 ASCI Port Wired . . . CSIF 369,95

Add §5 00 shipping and handhing #or continental U.S. Send check or money order. Use VISA or MasterCard,
Call or write tor FREE brochure, Factory Direct — WE'RE AS NEAR AS YOUR PHONE!

% Corporation Telaphone: (414} 241.8144
P. 0. Box 513Q, Thiensville, Wisconsin 53092

PROFESSIONAL CW operatars, retired or active, comrmercial,
military, gov't., police ete. invited to join Bociety of Wireless
giosr%%ars—W?GAQfE. 146 Coloan Street, Livermors, CA

IMRA - Intarrationa) Mission Radie Association helps mission-
aries by supplying azgulgﬂment and runnlnla & net for tham daily
except Bunda?(. 14.280 MHz, 1:00-3:00 PM Eastarn Time. Rav,
glg%as Sable, S.J., University of Scranton, Scranton, PA

THE Vateran Wirslass Oparatoss Association, a non-profit or.
ganization of communications ?:opla faunded in 1825, invites

ourinc‘ulries and application for membership, Write VWOA,
nga';h Pleular, Ji., Secretaty, 48 Murdock Street, Fords, NJ

HAVE A-M capability? Join §.P.ALM. (Saciaty for Promotion
A-M} Membershipis K‘ae. Wiita: F.A, Dunlap (S.P.AM.), 14113
Stonashire, Houston, TX 77060 (5.A.8.E. plazsse).

FGC EXAMS. Novice-Extra Class, Walk-in"s only. Sunnyvale
VEC ARC, POB 60142, Sunnyvale, CA 94088-0142,
408-255-0000, 24/hr, Gerdon, WENLG, President. Flea Market,
March-Sept, Foothill College, Los Altos Mills, CA.

JOIN The Qld Qld Timers Club, an intecnational non-profit or-

ganization. If you operated a radlo station, commereiat,

amateur or Armed Forces 40 or more years ago, and have

an Amateur ficensa at present you are eligible. Jein the real
Honegrs of ham radio, Write 0.0.7,C., 20933 Brant Avenue,
ong Beach, CA 40810,

MARCO: Madical Amataur Radio Council, operates daily end
Sunday nets. Mudically-otlonted amateurs (physiciens,
lentists, veterinarians, nurses, therapists, etz.] invited to join.
For information, write MARCO, Box 73's, Acme, PA 15810,

LITTLE Big Horn Met Sundays: 14.087 MHz, 2200 UTC &
2.178 MHZz 2300 UTGC, Native American Indians welcoma.
SASE WAZDAC.

AMMUAL Flamington, M4 Hambost by Chertyvilia Repeatar As-
saciation, will be hald Saturday April 16 at Hunterden Central
High &chool Field House on Houte 31, Doors apen at
800 AM, with broakfast end [unch served on s@a. Talk-in:
146.52, 1479750375, 147.615.015, 222.52/224.12, and
449.85/444.85 MHz. For table resarvations and advance ticket
sales, call 201-788-2080 or writa M Grozinskl, NS2I,
& Kirkbridge Road, Flemington, NJ 08822, FCU Exams will
ber given: send FCC 610 Form, copy of current cense and
$4.55 (checks to ARRAL/VEC) to arrgvilla Repeater As-
sociation, Box 308, Quakertown, MJ 08822,




Two aifordable radios in one —that’s
exeiting,

Yaesu's dual-band FT-727R
packs our best HT know-how into
one compact design. At a price
that’s in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5 watts on both
2 meters and 440 MHz.

Work the bands quickly
and easily with a wealth of
microprocessor-confrolled
commands:

Jump between the separat
VHF and UHF VFO registers. S
Program each of the ten memorsg:
for instant recall of repeater inpil
and output frequencies, odd split
and tone encode/decode.

Sean the memory channels
the entire band, or a band seg-
ment. And return to any specia
frequency with the priority feat

Use link repeaters by prograic
ming TX on one band and RX un
another. .

Congerve power with the bat-
tery saver. It lets you monitor silently’

while drawing negligible current.
And measure your batiery level
with the digital battery voltmeter.
Theres even a *Low Battery” LED,

Finally, your operation is
rounded out with features like VOX
capahility. 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
aceessaries.

S0 step up your operating capa-
hility now with the lngical choice in
HT operation.

Yaesu’s dual-band FT-727

YAESU

Yaesu USA

1721 Edwards Road, Cerritos, CA 90701
(18 404-2700

Repair Service: { 2131 404 -455%4

Parts: (213) 404-3847

Prices and spectiications subject to change
without notice.
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Nith EMP Series Transi,’frap‘ -Surge Prcfectcrs'

Model R-T and LT EMP Series

Arc-Piug? cartridges are designed.

- =-%0 protect against nuclear electro-

= ragnetic pulse (EMP), as well as
lightning surge voltages.

"The EMP Series design is based

on the National Communications
System Technical Information
Bulletin 85-10 covering EMP protec-

tion for communications equipment..

All Transi-Trap Protectors feature
“isclated ground” to keep damag-
ing arc energy from the chassis.
Don't hook up your coax without one!
The 200 W models are most sensi-

 tive,” besf for RCVRS and KCVRS
-2 kKW models designed for ampti-

fiers. For maximum protection use
both, with 200 W maodel between
XCVR and AMP All models include
replaceable Arc-Plug cartridge and
are designed for 50 ohms.

UHF ''T-type” Connectors, for use
through 30 MHz:
MODEL LT, 200 W....... $19.95.

Super Ruggedized Super Low Loss
Models (0.1 dB at 500 MHz), for
use through VHF/UHF, with UHF
connectors:
MODEL R-T, 200 W
MODEL HV, 2 kW

..... $29.895
....... $32.55

At your Alpha Delta dealer. Or order direct in U.S.; add $2 for postage and
handling. MasterCard and VISA accspted. Ohio residents add Sales Tax.

Lw” W See Data Sheet for surge limitations.

muut“ COMMU"ICATIONS INC.

P.O. Box 571, Centerville, Qhio 45453 »

(513} 4354772

'\,........./’

ORDER TOLL FREE (800) 426-2820

Kenwood TW4100A

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD

e TREVOSE, PA. 19047 os\f;q&’
on (215) 357-1400 ‘504.

PA Residents & Service Info
Hours MTW -9-6 Th-F-9-8 Sat. -9-3

*Prices subject fo changs without natice,

MFJ1274

FREE STARTER PACK
$19.95VALUE

Authorized SaIes.& Service — Yaesu B Kenwood = Icom

& 4-digit acess.code - * up # down
» Multiple groap-call e 1-amp relay
MoTron Electronics

593 W. 21st Ave. Eugene, OR 97405
(503 687-2118 OR Gall Toll Free 1-B00-338-9058

Six Funsiion DTMF Gontroller

« Dutputs: 2 or 3 latched, 1 or 2 momentary, 1 tuned and 1 manually reset
group-call latched for remote alarm « Wrong number reset

« Diffareni codes tor turning outputs on/off NOT toggle on/olt like most otheys!

AK-4K (board kitt ...

Ak-4W (wired/tested board; __ . $89.95

AK-4C (Complete unit, metal enclosure, niout

lacks, budt-in speaker, ete.) ...
5300 Shpming/ Handing U.5.A)

Auto-Kall AK-4

$69.95

$139.95
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CAPE COD: Amatour Radio & Computer Flaamarket,
Baturday, March 26, 9:30 te 3:00 PM, indoors, Cape Cod Tach,
Harwich, MA, Bouta £, Exit 10. Exams, sellars $4. KIMRO:
B17-432-1723, Bamstable Aadio Club.

QSL CARDS/RUBBER STAMPS/ENGRAVING

CANADIANS QSL sam Ias 31 (ralundahlaJM Smith, VETFI,
Box 1376, Delta, BC

RON'T buy QSL cards until you see my free samples or draw
your own dasign. | specialize in cusiom cards. Send black and
white sketch: will giva quote. [ wauid alse lika 10 intraduce you
to our parsonalized QSL Business Cards. S8ame size as sian-
dard business cards (3-1/2 x 2). Write or call for free samples.
L;tg?g g!;fw Shep, Box 1160, Pfluegerville, TX Y8660,

5

FREE samples—stam| jatad. Conner, 522 Notre Dame
Ave.. Chaltanooga, &aggmc

QS!.s JIFAMOUS KPAAB custom collaction. 2)Hailroad

ens and railfan’s spocials. 3)Fromt report styles.
-5) uli ple callsigns. 5)Ham businass cards. State your sam-
ple wants. 39 cents seit addressed business size envelopa
required. Marv Mahre, WEMGI, 2095 Prosperity Ave., St. Paul,
MN 55108-3621.

Bl: SURPRISED-get a vanety of cards - 100 for $8 or 200 for
$13. Bamples $1 refundabla. All three colors, fast service
satisfaction gslaranmad Constantine, 1219 E(hnmcn Myrtle
Beach, 5C

FHEE, 100 QSLs with first arder, Samples 50¢. Gazebo Press,
At 4 Box 4148, LaPlate, MD 20646

ENGRAVING: Calls:gnmama Hadges by WBLGY, SASE for
price sheel, Box 4133, Ovetland Park, KS 66204,

CADILLAC of QSLs—Camplalaly difecent Samples &1,
(}'_efundable). Mac's Shack, ox 43176, Saven Points,

PICTURE QSL CARDS of your shach, etc. from your photo
ar black ink art work. 500 $25.50; 1600 $29.30. Also ran-
picture cards. Custormnized wds, sond specifications for
astimate, Sond two stamps for iltustrated (iterature, Genarous
sample kit $2; half pound ot samples $3. Raum's, R.D. 2,
Qrehard Hoad, Coppersburg, PA 18038, Phone
1-215-679-7238

QSL SAMPLES send $1 (refundahls with order; Hox 1262,
Foint Roberts, WA o

QUALITY QSLs, Bamples 50 cents. Olds Press, WBOMPP,
Box 1252, Kankakea, 1L 80901,

COLORFUL QSLs by WATLNW - Improve your QSL returnsl
Revolutionary printing process combines brilliant rainbow
colors with sparkling metallic inks. The ultimate JSLsl
Samples Aéremndabt COLORFUL QSLs, P.O. Box 6358,
Glandale, AZ 85312-5

Q1SLs, OS5Ls, Rusprint Q51 quantitias of 100, 200, 300 or
mera. Full color of Old Glary and cartdons, Also parchment,
uldem and others. SASE appraciated. Rusprint, Rt 1,

o2 3 ¥, Spring Hill, K& 86083,

EMBROIDEARED Emhblems, custom designed club pins,
medallions, trophies, ribbons. Highest quality, fastest dalivery,
Iégaglo ggsces anywhare. Fres info: NDI, Box 6665 M, Marietta,

POST CARDS OSL Kit—Converts Fost Cards, Photos to
Q51 st Biem brings circular. My Type Shap, P.O. Box 172,
Leads, NY 12451,

3ElLs by “Sam” (samples 31.)3 Sam: Print/Wheeis,
P.0. Box 55, Petersburg, NY 121.38.872

MAGNETIC Callsign . . .2 inches xBIrn:hes .Instant trans-

{er car to car! Your call in lattering Black, Blun. TGreen or Had
white bacx&mund) Each sign o Cg w &0 p . Sign-On,
ept. T, 1923 Edward Lane, Merrick, NY 115

FULL Color - 3,000 $300; 6,000 $400; 12,000 3600. WABCZS,
1-614-452-6375,

BUNSPOTS are climhlng Do you have enough QSL cards?
Send far free sarmplas. QSLs by W4MPY, 705 Audubon Circls,
Belvaders, SC 1.

GUALITY Q5L Cards and Rubber Stamps, Sond 39 cants
postage or BASE for samples. New stock dasigns or custom
cards from vour black ink artwork, Sandoftar Prass, P.O. Box
30726, Santa Barbara, CA 93130,

35Ls & Rubber Stamps. Top Quality QSL Samples-and S
Information $1. (Refundabile with order.} Ebbert Graphics D
Box 70, Westerville, OH 43081.

CALL Sign Badgas Custom licensa plate holdars. Parsonal,
distinctive. Club discounts. BASE. WB3GND, Box 750,
Clinton, MD 20735, 301-248-7302.

QSL's: 100 for $8. Each additional 100 $3. Many styles and
calors, Shipped within two weaks. posipald. Fres samples.
Shell Printing, KDOKW, Box 80, Reckton, IL 31072

FULL Color Custor QSLs made from c{uur slide-photo, $89
thousand. BAW 250 $23. Samplas, Piciure Cards, 3808 NE
24th, Amarillo, TX 79107, B05-363-5347,

284z Quality and Fast Service for 28 years. Include call tor
Eiﬁ_ch c’S1aasrt1plﬂ.-. 50 cents. Ray, K7HLR, Box 331, Clearfinid,

(51, Samples - 25 cents. Sarncards, 48 Monte Carla Drive,
Pittsburgh, PA 15239,

Q5L CARDS - Look ?ocd with top quality printing. Chogse
standard designs or tully customized cards. Better cards imean
more returns to vou. Free brochure, samples. Stamps
approciated, Chestsr QS5ls, Dept. B 210 Commercial,
Emporia, KS 8608

ANTIGUE- VINTAGE-CLASSIC

WANTED: QId mscroggones for my mic. museum. Also mic-
ralated jtams, Write Bobr Paquette, 107 E. National Avenus,
Milw., Wi 53204,




_NEW rrom EEB

NOW buy that test equipment
you've wanled and save!

DIPMETER

AM Modulation
¥tai-osc 1-15 MH
9V battery

DM4061 /

15 To 260 MHz
6 Plug-In Coils

" $109.95 Valve

onLy $799
+ $4UPS

s Measura resonance of antennas and
tank circuits.

Check for Harmoenic radiation.

» |Jse as OSC for Rec. alignment.
Mare uses detailed in the RSGB Hand-
book, pages 18.15 to 18.21.

»

RF SIGNAL GENERATOR

S5G4160 s 100 KHz - 150 MHz to
450 MKz on harmonics.

s RE Qutput 100 mvs,

s Modulation: Int. -1 KHz
Ext. - 50 Hz to 20 KHz.

s Crystal OSC 1- 15 MHz.

$219.95 Vaue ONLY 314995 . ¢4 ups

3‘0
l L

RF POWER METER/LOAD
M330 e 1.8 fo 500 MHz.

* s 50 QHM -N-J Connector.
o 5W, 20W. 120 Watts.

‘e Agcurate to /- 10%,

§708.95 s Valce ONLY STO% + 54 UPS

FREQUENCY COUNTER
FC5250

e 10 Hz to 150 MHz.

* 7 Digit readout.

* Gate 1s & 6 sec.

* Accurate to +/- 1 count.

25 - 100 mV to 30 MHz;
SENSITIVITY: 156 300 mv to 150 MHz

$169.95 Vatue oNLY 312995 ; 54 Ups
AC Adapter is included with unit.

RF ATTENUATOR DC—500 MHz
RFAS8000 s 0-81dBin

- 1 ¢IB steps.
¢ Accurate to +/- 3 d8
. Steps 1,2.3, 5,10 and 20 B
s 50 OHm - Watt insertion Loss .5 dB.

$299.00 Value ONLY $149% . 54 ups

SWR/RF ANTENNA METER
SWR3P

& Read SWR, RF power and
¢ field strength.
© e 1.7 to 150 MHz.
* 30 or 100 watt range.
* SWR +/- 6%,
POWER +/- 10% accuracy.

$29.95 Vaiue ONLY 51995+ §4 uPs

Prices and Specs Subject fo Change

Electronic Equipment Bank
t 516 Mill Street, N.E.

Vienna, Virginia 22180

Virginua orders, technical questions

703-938-3350
VISA, MASTERCARD. GHOQICE. and DISCOVER

800-368-3270

ROOF TOWERS

CR-1B

H] ELECTRONIC 516 Mill Streef NE
553 EQUIPMENT  vienn2, VA 22180 USA
BANK

LR45

CREATE AOOF TOWERS CONSTRUGTED OF RIGH GRADE ALUMINUM WITH GALVANIZED
STEEL BRACING FOR ADDED STABILITY AND STRENGTH WILL EASILY AGCOMMODATE
YOUR ANTENNA REQUIREMENTS. THREE SZES DF ROOF TOWERS WILL SUPPORT VHF
ANTENNAS, HF TRI-BANOERS, AND OSCAR SYSTEMS. ROTATORS EASILY MOUNT

INSIDE THE TOWER. AN OPTIONAL THRUST BEARING

(£303) IS RECOMMENDED

SPECIFICATIONS ARE SUSJECT TO CHANGE WITHOUT NQOTICE OR OBLIGATION

MAXIMUM ANTENHA
MODEL | HEIGHT WIKD LOAD HASE |MAX. UERT| TOWER [
WIOTH | LOAD LBS. | WEISHT LBS. E E
CR-18 5 IEI” 21 | @ 90 MPH -1y 440 14 [
R T ot T Fweowed 1w 132 k] [
Oias | e | Belmn | & w | v [ h b
g3a | [rust Bearing For R-18, CA-30 andCR45 [
Maximum Arraplable Mast Diameter 24
*GUYING IS REUIRED ON ALY AOGE TOWERS,
ROWN CUSHERAFT
206 Wsect .......... 4085 A4 de triband........ HO00
R0AG topsect, .......... 8% A3 3ot triband . .. ... 2200
06 07 seck .. . W A 5 band trap vert .., 10500
25AG2 topgect ... o..eeie 32 19 ¢l 2mt boomer ... 9795
LE] W0 sect o 15 el. wide hand 2 mt.
45AG7 top sect BOOMEE ... . 8395
ASSG ancess shell . 24 e Mcmboorer . 8395
ASASG access shell | 16 pf DSCAR 435
83 thrust bear .. MHz........ ...... 6000
Men 107 mast, . 10 p: DSGAR 14549 )
5B25G shortbase ........ 8%  MHz......... ... 5300
SBA5G shiwt base. ... DS(,AR pack Zmt &
EF245G ginpole ........... Mem . oL 18000
AND MORE! 2t vert.ringey ... .. 2450
HUSTLER 2t vert ringo
BHTY 6 band trap vert ... 1B% ranger ... ..eoo. 3100
SHTY % band trap vert. . ... 11695 ARXA 2mi. vert ringoe .
Iy 4 band teap vert ..., 3495 ranger ll........... i
7144 Fix stat. 2mt AND MORE!
rollineat .......... 1695
MO-1/M02  mobile masts . 2195 BU_TTEHNUT . , -
RMOBMIS  10m-15m msonator. . 1195 HESY a0 vertical ... 12700
RIMIOS/RMISS  stper resoreatar .. ... 69 HRY 0 vertical .. 11900
RM20/RM20S  std & super 2MCYS T vertical .. X
esargtar, . 159572185 AMKI nf mig fat
A0 Wt sl resonater . 1A% TBRIENS 160m add on
AMAOVAMAOS st and super. . 1795175% MES mtg past gle
AMIS/RMB0  Thaordlsdd ... 1855 AND MORE!
AMPES/RMBOS 75 of s super ..., ., 3695
M1 pumper . L. 1595 HY-HAN .
S5M2 stanless ball mt ., 1795 THDXS i el triband
S5M-3 spring .. ... B9, THIMKZS Al trband |4
Qg1 ek disconnect ... 1495 Ex-44 4 el trband A F
ShM-2 Imt 5/ mag. mt,, ... g5 THIAS del 5 pep L R
HIT ftunk mt w/swivel 1B8AVT/WES  Shandtrapuet. &
Ball . ooreee ... 1688 14AVO/WAS  dband trap vert [
AND MORE! Vs "‘rjm Omﬂl-dal’ecrl E £
VAN GOROEN k fem omni-direc 8
PO801 2010 dipote kit ... . M5 HEMAMAG - ami mag e R
PIEM0 8040 dhpote kit ... 3250 AND MORE
P00 4030 dipole kit . 3045
Snao 0 shortened dipote .. 2895  HY-GAIN
D40 40 shorened dlpule 595 T Hrsg.
ALL BANDER  160-10mt .. S5 HAM IV 1530, 1t
GRSV ...l 5 CMsl 85 s5q
o o KEMPRO ROTORS &
[‘.hBi.F & CBNNECTORS persit BE n
fden 9913 LowLoss . dgots  KR4OY st az. L S
r‘ulumnm RG213 50  {0HM) Socts  KASO0 sq [t el Pl
RGa/U Faam ety KABRD Mg it az I
RGax az.iah £ OE
RG=3/{U ardet 1 8
PL254/Silver & sy 1t A
N-Mate for 81U .
BNCOI-UHRR .. . i1
Columbia Law Logs . Cecnos BEets MMM mag. mt, , soe. 1568
AN MORP) 1M150 2m voll & whip ... 45
KLM NMOMM mag mt L. B
KA tribanc 4 el ¢ NMH50 smeal & whip ., .. &€
KT34XA triband 5 el AP MUCH MORE!
2M-140 2mi, satellite L n
M2 eml, satellite [ | HA )
435180 T0cm satellite ¢ [SOPOLES ARE BACK
435-40C T0em satellite FOF INSTOCK
432301 Bx :ﬂrrn sateflite 0 s
ZM-13LBA i meler n
2M-16L8Y  meter

RTTY-AMTOR

Packet

BTTY-AMTOR—PACKET
EER 15 one of The few Amateur deaters that
actually demonstrates the jatest high tech
aympment We test every new tem and only
sell what we feel confident with If vou are
consdering Packet, sall us and well seil
vou the best (Ask for Scatt, WR4S ar Ted.
AALGM 5t 703-938-3350). If vou are iIf the B
arez stop in amd marvel at our dedicated
REVY room,
“HEW™ I
PC-PakRat Terminal Progeam for IBM compati-
ble and PK-232 Split Screen Xmit & Reny.
Hler All commands are Simple fungtion keys.
amplate help memus for all PK-232 commands
& functians Makes use of the PK-232 Hast
mode List Price 52095, Amt Price S2500
NEW PK-232 with weather fax!

« AMTOR ATTY PACKET, CWWEATHER FAX.

& All decoding, signal processing & protocal
software for all modes. is on ROM in the
PK-232

» Unly a terminal program is renuired for
conputer interface.

VHE/HFOW modem with 8 poie bandpass
filer

Type ahead bufter 1750 charactersy
Receiver buffer 12700 characters)

240 paye osers Mamal with "Quick Start”
seetion Included.

.

S SALE CALL + 3600 UPS

TREE AC ANAPTOR $3000 VALUE
i

FEH Is Hird's Na. 1 East Coast Dealer

Large inventory Package Deal § CALL $
Bird 43—clements~loads

MISE. ITEMS
XA 160.80,40. ... .. 4945
HF48 4 band beam .., 19595
AR2O0XL TVrotor . ..., .. 4585
NMO02/70 el & whip...... 3850
AP151-36 2mongiass .. M50
%-PANDAS Hustler adapl L 14
UGM k
HR144BN
MONRS1
BL1500
Coaxseal
RG
[k

discone ... 809
M5 Smast.. ... ... 88
08353 Joway switch ... 2895
LAC2 Blitr BUG........e i
4Uu 4 jumper oo 396

GRZAM

PERMMT. . ... 4100
CHza  2M Mag MT ... 4100
chas  20MHz Mag MT ..., 37.00
cRas  140MHz Mag MT ..... 3400
cazen Radome Cover ....... 1200
CABLE 15 NOT INGLUDED
BN} ELECTRONIC
ﬁ EQUIPMENT
BANK

516 Mill Street NE
Vienna, VA 22180 USA

Prices & specs subject to change.
Shipping charges net included.

2 weeks tor delive

Returns subject to 20% restock charge
ORDER TOLL FRAEE 800-368-0270

Tech Info—VA orders 703-938-3350

NO CO.Ds
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PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
mission.

SMALL: 13/4" X 21/4" X 5/16"
Perfect means of RTTY code ID

PRICE $49.95 Ppd.
+$3.00 for Calif. address.

Full feature repeater IDer with timer
$79.50 Ppd. +$4.77 for Calit. address,

WARRANTY
Returnable for full refund within
ten day trial period. One year for
repair or replacement.

Yaur call sign programmed at factory.
please be sure to state call sign when
ordering.

Inquire about commercial models.

AUTOCODE
P.O. Box 7773 Dept. Q
Westlake Village, CA 91353
{B0A} 4974620

( N

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 wilt fit in a card file on your desk.
We offer a hand held viewer for
$50.00 and a desk model for $150.00
(or use vour library}.

The price is $350 for over 1600
microfiche. Please include $5 for
shipping {USA).

Your full satisfaction is guaran-
teed or your money back. VISA/
Mastercard accepted.

BUCKMASTER
PUBLISHING

“Whitehall” — Route 3, Box 56
Mineral, Virginia 23117

703: 8945777
—— /

1383 5

HALLICRAFTERS Servica Manuals. Amateur and SWL. Write
fmamcas. ity Model Numbers desired. Ardco Electronics,
PO, Box 95, Dept. &, Barwyn, 1L 60402,

DOST-URSELF DXpedition. Stay at ZFa5SB. 28R cottage,
bazch, Quad, Fish or dive if band tolds. Writa airmail: B,
Little Cayman, CAYMAN ISLANDS,

WANTED; fadio, magazines, horn speakers, pre 1930,
WETHU, 1545 Raymond, Glendala, CA 91201, 818-242-8961,

WANTED: QST VOLUME 1. W6ISQ, 82 Belbrook Way,
Athaerton, CA 94025,

BCHEMATICS: Radio recewvers 1820's/60's, Send Brang-
tame, Model No., SASE Scaramalla, Box 1, Woonsocket, RI
Q2895-0001,

TELEGRAPH Bugs and old keys wanted, Donatfons appre-
ciated. John Hensley, W.SJ, 5054 Holloway Avenue, Baton
Rouge, LA 70808,

WE MAY HAVE the tubes ajy‘;m need. (Thousands in siock).
Send SASE for our list. Fala Electronics, P.0. Box 13741,
Mitwaukes, WI 532D1.

BUY, Bell, Collact and Restore early tube equipment? Early
racaivers, tubas and telegraph gear? Jein the Antique Wire-
less Assqciation which sponsors old-time “meets”, flea
markets, museum and jotenal with techmcal articles and free
want ads. Membership and annual duas only $10. Write for
information and Museum hours: Bruce Kellay, W2ICE, Route
3. Holcomb, NY 14469,

CODE/CIPHER MACHINES Wanted! Histerian buys
rodelcipher devices, manuals, books, eict All periods! Metton,
Bow 5755, Bossiar City, LA 71171, 318-798- 7318,

WANTED: Hallicrafter sitvar pangl Skytiders and ¢thar very
old or unusual Hallicrafter equipment, parts, etc. Chuck
Dachis, “The Hallicraiter Collector”, 4500 Russell Drive,
Austin, TX 78745,

ANTIQUE Aadio Classified. if you buy, self or ¢ollect oid

radios, subscribe to Antique Fadio's largest circulation

monthly magazine. Qid radios, TVs, Ham Equip, 40's & 50's

Radios, Telagraph, Bocks & more. Ads and Articles, Free

20-word ad manthly. Sample frae. Six-month trial: $10. Year

ly rates: $18 ($24 by 15t Class). Write for toreign rates, ARC,
0. Box 2-B2, Carliste, MA 01741,

MICROPHONES and related memorabilia used in radia/TV
broadcasti‘ria'? prior to 1960 wanted. Cash paid: trade terms
available. Write: James Steele, 160 Wast 77th Street, New
York, NY 10024-6942,

i PAY CASH for new and used vacuum tubes, especially vin-
tage and transmitting types, Handy Nachtriab, WABGJA, 6392
Park Avenue, Garden Grove, 92645, 714-897-9351,

WANUALS For most hamgear made 1935-1970, plus Ken-
wood. No quotes. Qur current catalog “H” at $1 required to
ardar, Over 2,000 madels isted, Hi-Manuals, P.0, Box H-802,
Cauncil Blufts, 1A 51502-0802.

5T, 1950 to date, nearly intact. Station e
Beam, rotator. SASE
KY 42301,

WANTED: Radlo Manual (by Machanix lllustratad) 1938-1942,
G.P, Cain, 1775 Grang #302, St. Paul, MN 55105,

ELMAC AF-57 Transmitter, PMR-8 Receiver, both mint with
Ewr. supplies and manuals, bes? offer. KBEW, P.0. Box 99,
ancha Cordova, GA 95741,

WORLD Map Wanted: Callbook-typa Ham prefix color wall
map from 1930's, 1940’ andfor 1950°s. KNAKWD, Malcclm
Ringel, 305 Buckhead Avenue, Atlanta, GA 30305,

| PAY CASH For vintage audio equipment by Westem Eisctric,
Altec, Mcinlogh, Marantz, Weslrex, atc. Randy Nachtriab,
WAGGJA, 6392 Park Avenue, Garden Grave, CA 92645,
714-897-9351.

Q8T's 1930's to date. Write W1BFA,

HALLICRAFTERS §-120 8WR .55-30 MKz, 4 bands, bang-
spraad, 2 built-in antennas, Looks and runs like new. No work
negded. $100. | ship, N1AHR, 803-539-2762.

uipmant, tower,
for list. WeBIG, 8636 KY 56, Qwensbarg,

WANTED: Drake C4 Cansole and FR-Speach Processor plug
i unit from DX-Engineering for T4XC. H. Schrootar, Dorfstr.
44, 3131 Gollaw/Luechow, WESTERN GERMANY.

WANTED Manuals for Akal 4006-DS Tape Dack and Squeazs
Elg-Key EKX-150. EAGSF, Apartado 122, 07840 Santa Eulalia,
Baleares, SPAIN.

COLUNS Aoclowsll recaver, HF 2050, 15 KHz to 30 MHz,

+25 tiBm 3rd intercept, digital [F, all modas, LCD read-out

to 1 Hz, military grade, SGSgU - plus shipping. Phone for data

sheet. Signal one, CX, 114, late serial humber, supar claan,

in mint condition with Shure 444 mike and manual, $275¢ -

glus shipping. VEICTP, Eric Sr., 4168-291-0088 afier 6 PM
oronto time.

TELETYPEWRITER pants, su}gtplles. ears. Torpids, 5.A.8.E,
list. Typetronics, Box 8873, Ft. Lauderdals, FL 33310, Buy
unused parts, cash or trade.

HAM TRADER YELLOW SHEETS, In our 26th year. Blgl,
Swap, Soll ham radio gear. Published twice a month, Ads
quickly circudate—na long wait for results, Sand #10 SASE
for sample copy. $12 for one vear (24 issues). P.O.B, 2067,
Glen Ellyn, L 60138-2057.

COLLINS R%pa.ir and Alignmant, former Collins angineer.
Resgarch and Consulting, Glann A, Baxter, B.E., Registered
Professional Enginear. K1MAN 207-495.2215,

WE BUY Electron tubes, diodss, unnsxs:;:::. integrated cir-
cuits, semniconductors, Astral Electranics, P.O. Box 707,
Linden, NJ 07036. Call toll-fres 800-526-4052.

FAST, ACGURATE, readable, nonsensational—Tha ARAL

Letter! Evaty two weoks, we fill you in on what's happsning

in Amateur Radio. But, you have o ba an ARRL member ta

get it. For a one year subscription, send $19,50 (U.S. tunds)

and we’ll send you the Latter tirst ctass mail amywhere in tha

g:?hgnd Canada. The ARRL Letter, 225 Main 8t., Newington,
111,

INTEANATIONAL Amateur Hadio Netwerk 45 minte pro-

grams daily: 3.975/14.275/28.475 at 14002, 1800Z, 22

plus Sunday on 3.890 MHz. AM at 2300Z and

azﬁﬂ MHz. AM at 2400Z. Glenn Baxter, K1MAN, Network
anager.

COMPREHENSIVE %p[e Software Transmit/raceive
W with/without TU. Variable speed code practice, Gal
culate/display beam headings on warld map. More. $49,95
and callsign brings disk and elactronic manual for [ + fle.
Shﬁs&f;iime brechure. W1EQ, 39 Longridge Road, Carliste,

SAVE $1.50 SHIPPING on any ARRL book. Send boak price
plus $1 1o Marshall Hill Enterprises, Bradiord NH 03221,

MICROLOG AIFE1 with AMTOR, Close-Out Sale, List price
3279. VIC-20 AlR-1's $125, Add $5 for shipping in US, $10
alsewhere, MD res add 59% salos tax. G and G Electronics,
8524 Dakota Drive, Gaitheraburg, MD 20877, 301-258.7373,

TRYLON FREE-STANDING Towers, up to 98 feat, for Info
write BJX Supply, Box 388, Cortu, NY 14036

RTTY JOUHNAL{afuhIished 10 times per vear for those in-
terasted in digital communications. Read about ATTY,

R. MSO, Packet Radio, RTTY DX and Centests, and
Tachnical Articles congerning the di%ital modes. $10 per yaar
{toreign higher). RTTY Journal, 9085 Lz Gasita Avenue,
Fountain Valley, CA 92708,

RADIO SHACK Calor Computers: Hardware and Software for
ham use. Dynamic Elecironics, Box BIG, Hartsella, AL 35640,
205-773-2738.

SPY RADIOS WANTED! Buying all types of espionags radios
and code machines! E:i)ecla.lly wanted are miltan:-type radios
in civilian sutcases| Museum, Box 8146, Bassier City, LA
71113, 118-798-7319,

TRADE ICOM R-7000 for ST 1915-30 complete. Hichard
Titus, NV2C, 2319 Lucas Lang, Voorheas, NJ 08043,

HALLICRAFTERS S20-R Sky Champion Receiver. Good con-
dition, clean, works. Made about 1941, $45, 519-B Sky Buddy
near mint. $76. American Bosch Table Model SWL Receiver.
Good $35. Add shipping, NADFX, Box 448, Drayion, SC
29333, BU3-583-3081.

WANTED: Low power CW ximrs: WRL (W.7, Philmare
NT200, Walter Ashe Wat 25, Meissnar 2-CW, Glabe Chiof
Deluxe, Lafayetie Voyager, Matric Model 50 QRP, Kantronics
Fockhound QAP and Kantronics 80408 GW Receiver, TOE
§ for excallent to mint units, KIOMI, Gary Wagner, 11124 0a

Hollow Road, Knoxville, TN 37932, 615-690-4217 days M-F.

QLD Books, uld & new eauipment far sala, SASE tor list.
K4MSE, 204 S, Harrison Road, Sterling, VA 22170,

OLBIES Clean OQut! Halicraiters S27 UHF rovrs ({twol.
Johnson: kilowal! widesk, mint Ranger, BN? wVFQ.
mariuend Super-Pro rovr. Model 15 . Ganeral Radio:
BS0-A |mpedance Bridge, 1212-A Null Detector, 1213-C
Calibrator, 1107-A Interpelation Oscillator. Baomon: 74C-58
C%oacimnce Bridge, 203-B Univerter, Freed 1030-A VLF Q
Indicator. Kay 111-A Maga-Sweep. H-P 803A UHF Bridge.
Linitek 1058 Spot Weldars. Other mise. Ham gear, Want:
Crank-up tower, beam, modern Panadaptor for KWM-380,
IBM-PC. Roy, WERBV, 714-833-1855.

GENERAL

RACAL, RA-6790 commarcial grada receivar, US made, LCD
raad-out to 1 Hz, super stabls, 0 to 30 MHz, all modes, 6
Calling mecharical tilters, $2500 - plus shipping. Phone for
data shest. Signal One, GX 114, deluxe Amarican made trans-
caiver, 150 walts output, ¢an ba boosted to 200 watts, in super
condition, $3500 - you shi%lgr plck ? 1 and 1/2 half hour
from Buffalo. Contact VE3CTP, Eri¢ Sr.. 416-201-0D8R after
B PM Toronto time.

CHASSIS & GABINET Kits, 5120 Harmony Grove Rd., Dover,
PA 17315 SASE K3IWI.

GRYFTOGRAPHY |TEMS wanted. Boaks, manuals, aqui
mment. Anything related to secrat codas or ciphars. WB2!
17 Afired Road, Merrick, NY 11568, 515—3?8—0263. B

X7 REPAIRS. Mandelkern, 505-526-0917.

WANTED: LAFAYETTE PrivaCom 3G, 525, 625, or GESB‘IS&;
Radio, 2053 Mohave Drive, Daylen, O 45431, K9SQG.

"HAMLOG” COMPUTER Prngams. 17 maodules. Full
Foatures. Auto-logs, 7-band WASIDXCC. Apple $19.95, IBM,
E‘ag%r&ggndy. 0128 $24.85. KATAWH, PB 2015, Peabady,

BLEEP BLOGP; Very distinctive NASA-styla two tune beeper
announces beginning and end of your transmission. Auto
Mode finds you an the satellita. Kit $15.95, Assombled §19.495,
John Day, P.O. Box 76, Capitola, CA 85010.

HAM RADIQ AEPAIR, all makes, all models. Robart Hall Eloc-
tronics, PO Box 8383, San Francisco, CA 94128,
408-729-8200.

ELECTRONIC CENTER, INC. can sava you money! Call for
savings an Kenwaoxd, IGOM, Yasesu, Encomm, Fohn Towers,
SWL Recaivers, and all accessorios. Texas 1-800-441-0145;
Nat'l 1-800-627-2 156, Metro 263-7464; or 214.526-2023. Ham
Deparimant, home ot the world-famous Sidewatk Sale, 2089
Ross Avenue, Daltas, TX 75201,

NICADS NEW AA 500mAH. Ten for $11 plus shippir';u.
?g&end Richard, 1787 Villaga Gresn Drive, Claitton, PA

SUPER VRS replaces the papular VR85 satellite fracking pro-
gram for the Commodare 64. Featuras include high resolu-
fion cotor map and satellite sprite, tracking data display,
footprint sprite, ground frace, mutual acquisition table, trans-
ponder mede display, room for twanty satellita Keplorian ele-
ment sets, Autotrak compatibility. extensive instruttions, and
strong user support. Send SASE for details. SUPER VRB5:
%35 ppd (Calif. residents add 6% sales tax) ALD Aesearch,
McCloud, CA 96057. WEAMW owner,
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near Miamisburg, Ohwo. The success ot

the Monsanto Amateur Radio Assocta-
tion’s emergency pian in_helping local authorities
Jdeal with this potential disaster v documented in
November 1986 (287. The photograph above
which was taken vver the scene by ﬁdi e Carter,
WDEBS 1. shows what could happén in your back-
vard! Would yvou be ready forsuch a situation? The
Emergency Communicalions chag{er by Richard
Regent, KOGDF, in the new ARRL Operarin
Manual tells how to prepare for such an eventual-
itv. Emergency Communications und ethcient mes-
sy handlin% wo hand-in-hand. Maria Evans,
K T5Y. lells ail about this subject and how vou can
heeome & patt of the National raitic Systerntinthe
espanded Traffic Handhng chapter.

Owver forty percent of the radio amateurs ticensed
today were at one time or stifl are shortwave listen-
wrs. With modern transeervers, its possible to hear
what is going on outside our ham-bands. David
Newkirk, AK7TM, adds his enthusiast for this
closely related hobby in the SWL chapter. On a
related) subject, Paul Rinalda, W4R|, telis us about
the characteristics of the Amateur Radio Spectrum
atw how our bands are assigned, )

Most bams are interested 1 just getting on the
aii zied talking to someone, Fvenso, hamtadioisa
Lot more than talking o # wicrophone or pound-

n July 8, 1986, a raitroad tanker carrying
toxic phosporous derailed and caught fire

& & @

ing 4 telegﬁaw key. Carol Smith, AJ2l and Bill
Jennings, k.| W.), Have prepared a chapter on Basic
Dperating. It is just what the cewcomer needs in
arder to get started, and it'’s good review for some of
us who have been away fram ham vadio for a while.
Almost evervore can gualify for the Rag Chewer's
Club Certificate, but do you ralize that there are
hundreds of Amateur Radio awards from through-
out the world? Well vou can see dozens of these
awards in full color along with their requirements
in the Awards chapter by Bob Halprin, KTXA,

Clarke Gireene, K 1JX, tells all about competitive
operating. Llarke has won almost every major con-
test. HE. VHE: UHFE, from home and away. using
fuil power and QRP. Now he tells how it's done!

Almost everyone seems to he interested in digital
communications these days. Sian Horzepa,
WA ILOU, vovers Packet Radio m detail, while
Larry Waolfgang, WABVIL, covers RTTY und
qther digital modes in a separate chapter, 1f you
find SSTV or ATV of interest, Briee Brown,
WAYG VK, has put together a fantastic chapter on
Image Communications.

1f you still need to work the countries repres-
ented by the QSLs helow, you're not alone. but
vou can pickup some good tips an working [3X
Trom weli-known DXer and author Boh 1 ocher,
WK NI, DX-peditioner Carl Henson, WB4ZNH,

pives advice on how to operate from the “rare ones”

withott catching malaria or worse! You can find
wut when to work DX at anvtime during the sun-
sput cyele by referring to the popagation tables
which were rewly incorporated In this edition.
Youll also find suarise-sunset tables for workmg
DXCC countries around the world, and there isa
great chapter on Antenna Qrientation by ARKL
Antenna Book editor Jerry Hall, XI'TD.

Resides “packet,” WAILOU tells what is aew in
the area of FM and Repeater operation. This chap-
ter is “must” reading for Noviees who want to e
jepeaters for the first ttme ot for those who want to
upgrade their existing repeater operations. Thereisa
lot doing these days on weak sipnai VHF/UHF
work and Mike Owen, WOIP, shows haw its done
from moonbounce to meteor scatter. Will vou be
ready for the OSCAR launch that may take place
luter this vews? Dick fansson, WD4EAB, captures
us with hi satellite aperating techniques.

_ Yuulalso find numerous haridy tables and charts
in the third edition i The {RRI Cperanng
Manuai. [t is edited by Rabert J, Halprin, KI1XA,
Peputy Manager of Membership Communications
at ARRL HQ. The new edition is available at your
dealer or from ARRI. for 15, (Please add $2.50,
3,50 for UPS for shipping and handling.)

but it's also




CLP5130-1 50-1300 MHz 25 el. 500W 6 * Boom $238 LIPS
CLP5130-2 105-1300 MHz 20 el. 500W 4 '6” Boom $139 UPS

Operateon6m, 2m, 1%am, 70cm, 900 MHz and 1.2 GHz
using aonly one antenna and one feedline. No tuningis
required and the VSWR is 2:1 or less across the entire
frequency range with excellent forward gain. The
boom is made of high quality aluminum and the ele-
ments are precut for easy assembiy. Each model can
be mounted for either vertical or horizontal polariza-
tion. Create VHF/UHF log periodics are great for the
amateur bands, scanners and numerous other appli-
cations.

CREAT

Creative Design Co., LTD .#

714%.3 | 15-20-40 Meters

Elements Boom lLongest Turning Wgt. Power
Model 40-20-15 Length Element Radius Lbs. PEP Price

14T 2i4i4 288" 437 253" 71 2kw  §574.
714X 314l 32°5% 44 262" 78 2kw  $762,
7147-3 2/al4 286% 437 25'3* 75 dkw  §707.
714X-3 3/4/4 32:5" 44 |2 80 3kw  $828.

(Prices Include balun)

Rugged
~ mast clamps

Second
overlay

céjn'lii’r\?‘fg“;i?ée ROTATORS

! ~ Cable
| - s c?ector.
Worm gear (RC5A-3cutout) gy
No brakel (Lower mast bracket available)

Speed control

Preset function

714 Series Tribanders

Manual control RC5A-3
RC51  10sq.ft. $251
RC53 10 sq. ft. preset $328
RC5A-2 25sq.ft. $399
RC5A-3 25 sq. ft. preset $459
RC5B-3 35 sq. ft. preset $736

(All rotators are UPS shippable)

See Lew McCoy’s Review In August 1987 Issue OF CQ.

730V-1

No Radials

Horizontal
Polarization

10 thru 40m (4 Bands}

Easy assembly

Great Pertormance

The 730V-1 1s a V-dipole censisting of two 19 ft. heavy duty, self-sup-

porting efements and bracket with an efficlant bajun that is ready for
mounting on astandard TV mast, Rotation is not necessary. The V-di-
pale is superior to siandard vertical antennas in gain, nolse and effi-

ciency. $159 UPS

AFA-40
2 Element
Phased Arrays

- -AFA-0

Freq Boom Longest Turning Wgt. Power
Modal Mhz Length Element Radius (Lbs) PEP Ptice

AFA-30 10 12'11~ 321 187 28 1.5kw  $288.
AFA-40 7 18'8" 474107 257" 42 3kw  $38B.
AFA-75-1 3.8 29'6% B0’ 42°'77 148 4dkw  $1,940,

{Prices include balun)

ALSO AVAILABLE: ROOF TOWERS »

MONOBANDERS » TRIBANDERS » TOWERS »

PUALBANDERS « COMMERCIAL

TO ORDER CALL

1-800-255-7020, or in CA 818-888-4950

Prices do not include shipping.

318C

Elements Boom Longest Turning Wgt.
Model 20-1510 Length Element Radius (Lbs.)

318JR 3313 13717 3141~ 159~ 28
318 30313 164 311~ 1774 40
3188 3idi4 200117 ;e 1874~ 49
318C 5i5/5 29110 3111~ el 58

{Prices include balun)

Power
PEP

1.2 kw
2 kw
2 kw
2kw

T T 318 Series Tribanders
. 10-15-20 Meters

Price

5289,
$345,
$434.
$643.

All Create Antennas Are Manufactured With High

Quality, Heavy Duty, Precision Aluminum Tubing

Zeo

For Easy Assembly And Long Life.

' ORION HI-TECH

(Spaciticalions and prices subject fo change without notice or obligation) FAX 818-888-5112 TELEX 6§97.4898

P.0.Box 8771
Calabasas, CA 91302




Explorer 14

Lnigue PARA-SLEEVE riesign
(patent pending} achieves excep-
tional broadband performanca in
this compact antanna. Forward
gain and frant-to-back ratio autper-
forms other antennas of the same
size. Surtace areais 7.5 su. ft.
(.69 m2). With a 14 #t. (4.3 m}boom
the turning radius Is only 17 ft.

(5.3 m). The ideal choice where
space is limited. Great for roof
mounts or smatl towers. Optionat
kit for 30 or 40 meters.

Five Element
Thunderbird THSMk2

Broadbanding is achieved with our
unigue dual driven eflement
system, Five siemonts on the 19
oot boom (5.8 m), with four active
alements on each of the three
bands. A rugged antenna with 7.4
5. i, (.68 m?) of surface area.
Turning radius is a manageable
18.4 ft. {5.6 m}.

Seven Element
Thunderbird TH7DX

Successor to the legendary
THBDXX. Five active alements on
10 meters and four elemeants on
hoth 15-20 meters. The TH7DX
iapresents the ultimate in high-
pericrmance arrays whether
you're comparing other farge fri-
handers or stacked monobanders.
Surtace araa of 9.4 sq, it. (.87 m).
@ 24 ft. (7.3 m) boom and a tuming
radius of 20 f2. (6.1 m). Conversion
kits for THEDXX available.

.~ Explorer14
g L ompact,
High Performance
Tribander with
Quad-Band Option

TH5MK2
Five Element
Thunderbird

kY

TH7DX '
Seven Element
Thundenbird

FEATURES COMMON TO EX14, TH5Mk2, AND TH7DX:

» Separate Hy-Q traps for each frequency. Factory assembled and individualiy resanated to insure
unitorm performance. « Handles magmusalegal Rows: Witk 2 respectable margin of satety.

* Unique broadband beta match assuras efficient energy transfer and places the entire antenna
structure at dc ground, « BNES balun supplied. » Tap quality stainless steel hardware
sunplied at no added cost. * Supsr strong. taper swaged 6063-TH32 thick-wall aluminum tubing use«
throughout. « Linique Hy-Gain die cast aiuminum boom tomast bracket, Accepts mast diameters up
o 214" (63 mm). » Twist and slip proof die farmed heavy gauge aluminum element to beom brackets.
= All tubing deburred and cleaned for eass of assembly. » Only one set of dimensions tor complete
coverage of all three bands below 2:1 SWH. » Designed to survive winds of 100 mph (160 km/hr).

For detailed information call toll free

1-800-328-3771

In Minnesota call 612-867-5528

TELEX hy-gain

\.

TELEX COMMUNICATIONS, INC.
QR00 Aldnch Ave. B0, Minneapals, MN 55420 U S.A

142 05k
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HAM RADIQ Self-Study Course - Pass the new Enhanced
Movica Voice Class writtan and code examinations quickly and
easily. lllustrated textbook explains answars to all 302 ques-
tions. Two cassalle tapes make code learning tun! Guaran-
tead! $19.9% plus $2 for same day shi‘;;pwhg. VISAMGC
accapled. Instructar discounts available. WSY-VEC, P.O. Bex
#10101, Dallas, TX 75207,

MONTSERPBAT DXpediion. Be DX for only $300/week! Da-
tails: VP2ML, Box 4831, Santa fosa, CA §5402,

SPECTRUM Communications SCR1000 2M Repeater,
‘Wacom Duplexer WP- 539. $1850, Milton Onaga, KHEUS,
P.(3. Box 8122, Kahului, Hl 96732-8922,

QAP KITS and pans. SASE brings brochures. W1FB, Box 250,
Luther, MI 48858,

ATLAS RABIO Repair Service—Factory rainad technicians.
FFast sarvice and reasonably priced. Paris available. RF Parts,
1320 Grand, 8an Marcos, CGA 92060, 619-744-0720.

LIMITED SPACE Dipoles for 160/80, 16040, 80/40, coax fed,
1o 1unigg, $59.50 postpaid. GSHY mult-bander $35, GEAV
Junigr $32, SASE. Tom Evans, W1JG, 113 Stratton Brook,
Simsbury, CT 06070,

WANTED: Low priced broken ham radio gear to ha repaired
and given to needy Evangelical Christian Misstonaries.
Donations would be appreciatad and receipts given for income
tax deductions. Previde price and description to: Joel,
WBEBFDP, Missionary Amateur Aadio Qutreach, 4575 Badger
Foad, Santa Aosa, CA 95405,

FREE ADVERTISINGI Buy, sell, trade radio gear. Published
twice a month, your ad gets out quickly! In our third vear. SASE
#10 for infe. $7.50/vaar (24 issues and 100 words of free ads).
Biue Bargain, Box &9, Willmar, MN 56201,

BEAM Headings your QTH, $6. WBJBU, 253 River Road,
Hincklay, OH 44233,

W2MX INSTANT Hovice Antennas 10 meter or
220 MHz portables. Fully assembled and tuned - usg any-
where. Free brochure. W2MX Antannas, 15 Lakeside Drive,
Marltan, N.J 08D53,

EXPERT Heoparr of Kanwood, ICOM, Yaasy, Azdan and Atlas
equipment. Nira years experianca. Avsrage timarsund, five
days. Intarnational Radio Inc., 751 8. Macedo Blvd., Port 8t.
Lutie, FL.:34983, 305-879-6B68.

STAMP GOILECTORS! New Luxembourg Amateur Padia
stamp, $1.50, Israel $5, FDC $5. Send SASE for ham stam|
pgﬁgst. WR4FDT, 126 Whiting Lang, West Hartiord, CT
a .

ALUMA Towers, Crank-up with hingad basa, housa brackaet,
mast. Mabile var, roottop, trailar towers, Stack sactions. Will
take amataur gear or computers on trade. McClaran Sales,
B.Q. Box 2513, Vero Beach, FL 328681, 305-567-8224.

THE DX Bulletin is your best source of weskly DX informa-
tion: DXepeditions, QSL information, propagatian data, and
much more. SASE or call tor sampias. Box 40, Fulton, CA
95439, TOT-H23-1001.

ICCOM, Kenwood, & Yaasu separate newsletters. Just $10 bulk
ULBA. Qur newslattars keep you lunad into the latest develop-
mants! Beparate Cumulative Index available covering the [ast
seven years. Send SASE $.39 for Famous IRI Crystal Filter
and High Pericrmance Radio cataleg. Intemational Radio Ing,,
751§, Macedo Blvd., Port St. Lucie, FL 34983, 305-879-6869.

FOR SALE: 52 Ohrm non-inductive fesisiors, Jannings vacuum
variables, dummy loads, plata chokes, linear parts. SASE for
list. Bill, KAYWJO, P.Q. Box 2030, Upland, CA 91785,
714-966-3515.

TOWER Climbing Befety Belte, Gorilla Hooks and
Leeassories, Frea specs. WRIVF, 1408 W. Edgewood,
Indianapoiis, IN 462173818,

WHITE Plains. NY QTH 3 bedroom home, hrick and shingls,
2 vargarage, new kitchen, central air conditioning, gas heat,
all pppliancas, fireplace, full basement witad for shack, tower
biese Inplace, 4 x 8 x & + roinforced concrete, lowsr avail-
able, 300K by owner Gearge 914-867-7208.

AN RAND Net sked bo discuss ideas presanted in her noveis
“The Feuntanhead™ and “Atlas Shruaged". Sand address
to KIUKQ, AR 4, Box 119. Sciuate, Hi 02057.

POWER Supplies - Astron RS-50A $184.89; AS-50M $203.99;
VS-50M $223.99; RS-15A $124.99; RS-35M $140,89; VB-35M
$158.90; RS-20A $81.99; RS-20M $97.99: RS-124 $63.99;
RS-7A $45.49: Tripplile PR4.5 $24.99; PAT $33.99; PR10
$49.99. Shipping Additional. LaCue Communications, 132
Village Street, Johnstown, PA 15902, 814-538-5500.

EIMAG 3-5002Z°s, New very limited quantity! $95 each, cash,
GOL, MO, Add $3.75 per tube for shipping and handling. |
pay cash or trade {or all types of transmitting or special pur-
pasa tubes, Mike Forman, 1472 MacArthur Blvd., Cakland,
CA 94602, 415-530-8840,

CALLBOOKS 1984 Flying Horse. Narth American $25, Inter-
netional $27, 8oth $49. Insured LIPS paid. Parsonal chack
ggs 318 Avatar, WJVF, 1408 W. Edgewaod, Indianapalzs, [N
IBM-FC RTTY/CW. New Gomp/Rtty il is the complste
RATTYICW program for IBM-PC’s and compatibles. Now with
larger buffers, better support jor packet uniis, picluras, much
mnore, Virtzally any speed ASCIH, BAUROQT, CW, Text entry
via built-in screen editer! Adjustable split screen display. Ins-
tant medelspeed change. Hardcopy, diskeapy, braak-in bufter,
salect calling, text file transfar, customizable tulf screen log-
Eﬂin% 24 programmable 1000 character messages. ideal for

ARS and trafic handling. Fleguires 256k PC or AT com-
patible, senat port, RS-#32C TU, $65. Send call lettors
(including MARS) with crdes. Diavid A. Rics, KC2HO, 25 Vil
lage View Blulf, Ballston Lake, NY 12019,

DENTRON 10008 - Linear Amplifier. Manual, used 3-yaars.
Warks great. Warranty. $300. Canvarted 8wan S00CX to
J00CK, Manual, Warmanly, $300. VisatsMC. WAIRGH,
avenings 703-471-5444,




COMMITMENT

We continue our commitment to provide
only the best Amateur Radio gear with the
NEW Heathkit® SB-1000 and HK-232 kits.

Simply call Toll-Free: 1-800-253-0570 and
ask for operator 13 to order your kits today.

We also have 66 Heath/Zenith Computers and
Electronics stores in North America. Call
616-382-3614 for the store location nearest you.

. Heathki¢:

Our commitment to Amateur Radio means the
Heathkit fine is always expanding to meet the demands
of even the most veteran ham. Qur introduction of the
SB-1000 Linear Amplifier and HK-232 PackKit Multi-
Mode Terminal Node Controller Kits gives you two
more value-packed amateur products to build and use.

The Heathkit SB-1000 Linear Amplifier Kit con-
tinues our commitment to produce the most popular
tinear amplifiers in the industry. Designed to operate at
a full 1000 watts PEP output on SSB, 850 watts on CW
or 500 watts for 30 minutes continuous on RTTY, this
amp covers all hands fram 160 to 15 meters including
WARC bands. The SB-1000 uses a single 3-5007 tube
in a high efficiency circuit for unparalieled performance
at the price. Its high silicon E-| core transformer fakes
up less room and runs cooler. And it featuras a quiet
computer-style fan, a stiff full-wave power supply with
computer grade capaciters, adjustable ALC, and plate
and foad controls with smooth vernier tuning. And the
SB-1000 is yours for only $6998.95.

Cansider the Heathkit HK-232 TNC. This versatile
unit works on CW, RTTY, ASCH, AMTOR, both HF and
VHF Packet, and now even WeFAX. You can work
Packet in both HF (300 baud) and VHF (1200 baud or
Lip to 8600 baud with external modem). Operate
Morse from 5 WPM fo speeds you never dreamed of,
or print Weather Facsimile pictures on an Epson com-
patible printer. Connects to your computer through a
standard RS-232 port. Connects to both your HF and
VHF radios’ PPT ling, microphone input and speaker
output. The same connections for Packet wark on all
other modes. Includes bar graph display to make HF
funing a breeze. Operates on 12 VDC at 750 mA with
10% ripple or fess. The HK-232 is priced at only
$279.95.

Because you build these kits, there aren't any
surprises inside. And at Heath we are just as commit-
ted to you after the sale. All Heathkit products are
hacked by our highly respected manuals and even our
technical consultation service.

KB-101
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We Make CW
Fun Again

- Gold Plated Solid
Silver Gontact Points

- Non-Skid Feet

- Stainless Stesl Adjustable
Spring for Different Fisis

- Nylon & Stainless
Self Adiusting
Needle Bearings
- Stainless Fasteners
- Large Clear Plastic Handles

- Unmatched Responsiveness

333 W. Lake 8t., Chicago, IL. 60606
312/263-1808

Spider Antenna >

U5, Patenfs 4345825, 4440874

These trademarks are your assurance of
quality and performance.

Wherever yag may roam, on Land or Seq . . .
ar even at Home
The Spider™ Antenna will belp you keep in touch with
youe ham friends around the world, Four bands —
10, 15, 20 and 40 ¢or 75) meters. Needs no antenna
tuner. Custom made with highest quality
warkmanship and materials.

O land . . .
Suitable for use
0 agy metor
wehicle from a
Compact
automobile to 2
motor hame, _
Work four
bands withput stopping to change coils.

Or Seq. .. The
Spider™
Maritimer™ is
for use on or
near the pcean.
Highly polished
:Dn-mgnetlc stainless steel and olckel-chrome plated
hrass.

At Home . . .

1f you live in

an apartment,
condamininm

or restricted

area, the

spider™ may

well be the

ANSWeT 10 Yotlr
antenaa prablems.

MULTI-BAND ANTENNAS
7131 OWENSMOUTH AVENUE, SUITE 363C
CAKOGA PARK, CALIF,. 91303

(ODE Tuter, as described in August 1987 CQ. Leam or prac-
tice code on your EBM-PC or compatible. Sand $9.85 to Arch-
way Data Systems, Box 5%, Edison, NJ (8818,

CODE Programs. Appla/C64-128. 37 Modes, Graphics, Les-
sons, Wrdpresr, 1-100 WPM, etc. Laresca, POB 2018-QS,
Calumet Caty, IL 60409, 1-312-891-3279,

FOR SALE: Hanrmz-K. KWS-1, Jennings Variable Vacuums,
62 and 756 Ohm Nondnductive Resistors, Filter Capacitars,
Linear Parts, Sand ane dollar for a 20 page list, Bill, KATVIQ,
PG, Box 2030, Upland, CA 91785, 714-886-3515.

WANTED: Western Electric Tubes, Amps, Speakars, Caps,
aic. Andy Bouwman, 616-454-3467 after § PM.

SOLDERING Station and Tools, Europaan and Ametrican.
Free catalog. Rebert Mink Import-Export, Box 8437Q, Fair
Haven, NJ (7704, 201-758-83889.

DRAKE RV75 $250; Hal DS2600 $200; MR2000 $100; D52050
S300: WASCZS, 1-614-452-7a71.

CAUALITY Test Equipment, General Radio, Hewlett-Packard,
Tektranics, others, send SASE for list. Ritch, 2810 Camino
lturbide, Green Vaflay, AZ BSE14, 602-648-0163,

FL QTH with antenna farm 3/2 1650 sq. fi. exc. condition.
W4AFS, Pompano Beach, FL, 305-752-4898.

GLEAR Glass Cottea Mu% Custom angraved with gour call
sl?n and your first name. Only $10 per mug, Write: Regency
Glass Engraving, P.Q. Box 802, Novate, 94948,

VACUUM Tubes: 70,000 on hand. Vacuum Tube Storage
Boxes: White, Four sizas. BASE. Tyger Electronics, Box 750.
Clinton, MD 20735, 301-248-7302.

WANTED: Cusheraft B-3 Vartical Antenna. W2GVK, 9
Rothwell Drive, Cranbury, NJ 0B512.

ANTENNA Specialist (Avanti) on glass antennas AP151.3G
2 M $32.99; AP220.3G 220 MHz $32.99; AP480.3(3 $33.99;
APRAS0.503 450 MHz $36.99; Other Antanna Specialists
Mobile and Scanner Antennas in Stock, Coaxial Cable RG-213
Wil Bpac 962 Brald 209 cents/ft., 500 fi. $135: RG-8X Foam
965% Braid 14 cents/ft., 500 ft. 560, Shipping Additional, We
stock Andrews Heliax Cable and Connectars. LaCue Com-
munications, (32 Vilage Streat, Johnstown, P& 15902,
314-536-5500.

X BLUEBCXOK, 20 Pages, 140 City Bearing's selection, Ins-
tant Prefix ID, Locator Grid Map, DX time, Zones, QSL & QTH
info. Alpha country Iist. $7 Satisfaction guaranteed. SASE clg
bearing’s list. Custamized beanngs available. WALUYZ, ./
Enterprises, 4920 Mayflower Strast, Cocoa, FL 32927,

APARTMENT Dwellers/Portable Antanna System: Sirnple. In-
expensive. SASE for information. Burk Electranics, 36 North
Kenhsington, La Grange, [L 60525, 312-482.9310,

SUPERFAST Morse Cade Supereasy, Subliminal cassatte,
$10. Learn Marsa Cade in 1 Hour, Amazing naw supareasy
technigue. $10. Both $17. Maneyback guarantes, Frao cata-
Ing: SASE. Bahr, 2549-G2 Temple, Palmbay, FL 32905,

LEARN Code on your 18M-PG {or compatible), ar Commodare
C84/128. Code-Pro 'lake.'.syau {rom no knawiedFe to proficient
cupy. $10 plus §2 S&H, Specify computer. Trlo Technelogy,
Diept. 862, PO, Box 402, Palm Bay, FL 32308,

558 ELECTRONIC Transvartars LT50S, LT28, LT708 20W
GaAsFET DBM $579. L1338, LT235, LT138 $592. 10 GHz
$649. 2304 MHz $419. Mastmounted GaAsFET preanhj‘ps with
saguencer MV144501, MV220501 $249. 902 or 1246 MHz kits
UEK-3 GaAsFET convarter $119, UBM-3 1W fransinit mixar,
$129. T144/28 $220, T220/28 5249, Cavity amplifiars 902,

WANTED: Metron MATODOB linear émpliﬁar with 10 metar
sanversion. Garl Vincent, KASMXX, 2317 Rio Grande, Orange,
TX 77830, 409-B86-3243.

8875 Tubes neaded, Advise condition and price. Bill, KDAHG,
Box 14586, Lyons, GO 80540,

12986, 2304 MHz. High power relays. Catalogue. Transvertors
Unlimited, Box 178, New Bosten, NH 03070, 603-547-2213.
HETERODYNE Frequency meter, military type

ANRISM-159A, 125 KHz to 1.000-GHz, w/calibration bocklat,
higacdsel. AGIDC gperation. $50. Albany, New York, Jim
Moaker, tel. 518-235-2892.

"N-TENMA Cuad Kits, $64.50. Box 5332, Hickery, NC 28503,

COMMERCIAL Linear Amplilier, cantinuous coveraga 2.0 thi
32 MHz, Gates Radio HFL-1000 requires one (1) walt drive
of S88, CW or FSK for 1500 watts output. Checked-cut ready
to nperate six units available. Price $3500. Export inquiries
invited. J.5. Betig, 1231 Harbor Town Circle, Malbourne, FL
32940, 305-259-0512.

WANTEELF Qld Timers Butletin published by the Antigue Wire-
less Association. Need issues before 1873. Frank White,
KBETGE, Box 2012, Olathe, KS 68061,

MICROWAVE 100+ Watt Linears and 2039 Cavitles for
2304 MMz, 1296 MMz and 902 MHz. Hi-Spee, Box 387,
Jupiter, FL 33468, 305-748-5031.

HEARCAT Il VHF/UHF 8-channei scanning receiver.

tais required. New In factory sealed carton, Includes 115V &
12V power cords 8 mobile mounting bracket. $80 includes
UPS hrown. Gerry, N2ASF, P.O. Box 585, Water Milf, NY
11976, 516-283-3070.

1988 CALLBOOQKS (“Flving Horse''). Either, $23. Both, $42.
Any 4 or mare, $20 each, Any 14 or more, $19. Postpaid USA.
Century Print, Donald Erickson, 6059 Essex, Riverside, CA
G2504-1588, 714-667-510.

THE QOrlginal Ham Sack. Deluxa soft padded cass for ali popu-
lar handhelds, Three zippered compartments for radio,
antenna and smalt accessories. Belt loops and detachabla
shoulder strap. Tough Dupont Cordura™ nylan, We are hams
and we know you wilt like this case. Full refund guarantee.
Mads in New Hampshira. $12.50 includes shipping. Frank &
Linda Reed, KC1DM & N1EUR, 150 Daniel V\&bster Drive,
Hudson, NH 03051,

MacMORSE V3.0, Learn Morse Code painlessly on your
Macintash Computer| You can sefect any kam character, type
and send any text. Varfable spaads: 5 to 22 WPM. The rom-
puter sends the ende and reads it back aloud! Minimum
nemory 512K, Send $29.95 to Kall, #314-700 Marine Parkway,
New Port Richey, FL 34852,

DRAKE MN-4C 250 walt ant, tuner, Heathkit HD-1410 jambic
keyer-paddles, 2 Turner AME-77 amplified microphches,
Realistic MPA-35 35 watt solid state PA amplifler, all mint, best
ottar. KBAW, P.O. Box 99, Rancho Cordova, CA 95741.

ARGONAUT 515 or 509 wented. Good condition essential,
John Salyer, W3MA, 7 Teeble Lana, Malvarn, PA 18385,

APPLE PD Ham BSoftware. Six disk sides. $9.95 ppd/all,
WATZYQ.

12 ACRE, 4 Badroom, 2 Bath, 2100 sq. ft. - B0 free standing
towar on top of hill, 1/4 mile from geean, 20 miles north of
San Diego. Martin Jacabs, WB6RKR, 214 8. Nardp, Solana
Beach, Y2076, 619-755-4249,

AIGID Plexiglas covers for {ollowing keys Bancher $9.95;
MFJ-422 $£9.95: Vibrokeyer $11.95, Gaarge Chambers,
KPBEJ, 302 8. Glendale Avenue, Goffayville, K§ 67337.

£REE "Magnolia Bloosom™ QSL, sand SASE. K4NBN, "No
Bad News'

“K" BEEPER. Adds a Morse Code "K” 1o the end of your
audio, Works with all rigs, mikes. Kit $15.95, assembled
$19.95. John Day, P.Q. Box 876, Capitola, CA 95010, .

TEFLON, SASE. ‘WOTFY, Alphg, IL 61413,

Q" PRODUCTS: 4877 QRO VHF Amplitiers. HV powar sup-
ples, coaxial pawar relgrs. amplifier and power suﬂ:iy ra.rts
SASE for catalog. Q" Preducts, Larry Price, N7BMNJ, 10412
26h Street E, Puyallup, WA $8372, 206-841-7465 avanings.

1988 PRODUCT & Price List of our Kits & Assemblias is now
available, Send SASE to: A & A Engineering, 2521 W.
LaPalma, Unit K, Anaheim, GA 92801,

WANTED: TS4408/AT, PS-50, MC-55, MC-80, PG-28, HF hi
wr solid state amp for mohile, Hustler super resonators.
2UGM, 66 Columbus Avenue, Closter, NS Q7624,
201-767-0123,

OLOTIMERS! - N6AW |s mmplllw information for & saries
of articles and a book about WEAM. If you have & story 10 tell
about Don Wallace, jot it down. tf you have pictures of Dan
ar his station trorm past years, pleass make a copy. (Cast reim-
bursed.) Sond to: Jan D. Perkins, N6AW, 6200 E_ Qcean B,
#7, Long Beach, GA 490803,

BUSINESS Opportunity: Profitable Communications Business,
C®/Ham Sales & Service, 23 years, high retumn, large and
feithful following, Long Island, NY owner retiring, Pat,
5164233614,

5% SUPER SAVINGS 8% on ¢lactronic parts, components,
squiies and computer accessories. Free 40-paga catalog for
salt addragsed & stamped envelops. Get on our mailing list,
BCD Elactrg, P.0), Box 8301 19, Richardson, 1 78083 aor call
214-343.1770.

WANTED: Drake RYA Receiver, mint, urmcdified. Call
?"1(6-15:715-33093 KB2DY, 143 Arlyn Drive Was?, Massagequa,

WRITTEN Exams Supersasy. Memory &gids from

hologist/enginesr cut studytime 50%. Movice, Tech, Gen:

oach, Advanted, Extra: $10 each. Moneyback guarantes,
Bahr, 2549-G2 Temple, Palmbay, FL 32005.

MACKET: Full-Featurad Macintosh Packat Program, $39.95.
For details write 10 S, Fine Software, P.0.B, 10629, State
Collage, PA 16805,

PACKET - Televidao 912¢, Petkin-Eimer 12561 and Dec VT-52
Computer Terminals. For Sale $40 each. WA4RAK,
515-484-8154,

HOSS-TAADER Ed says “Shap around for the best price then
talephone the Hoss fast for the best deal.” New Amp Suppl
Linear 2500 watts / tubes, hypersil transfarmer regular $1 199}?
cash $1079. new display Azdan PCE-5000 $269 naw ICOM
2AT Hand\ngalkie $235, [COM 02AT 5 watt Handy Talkie $329;
IGOM 735 Transceiver regular $992; cash $798; new Wm Nye
3 KW antenna funer MBY-A raqular #625: cash $500; ICOM
2 meter 28-A regular $429: cash $329; new Moslay Pro 57
7 alament beam regular $708: cash price $419, Visa/Mastar-
card Accaptedill! Moary Eiactronics, P.0. Box S08, Dawitt,
AR 72042, tel: 501-946-2820.

AZDEN Service by tormer factory technician, Fast turnaround,
PCE-300 NiCads $34.95, Southern Technologies Amateur
Radic Inc., 10715 SW 190 Stroet #9, Miami, FL 33157,
305-238-3327.

CONNECTICUT'S Ham Store, Rogus Elecironics, 250
Mertden-Waterbury Turnpike, Southington, GT 08489,
203-621-2252.

HAL ST-6000 $230. KIKD, 215-754-6286.

BUYING Gartsch_frequency measuning equipment. Modal
FM3, FM7T, DM1, DM3 deviation maters. Mail, phane, condi-
tion, price, accessories. K7JWG, 508 3rd Strast West, Round-
up, MT 58072, 1-406-323-2339.

'WANTED: Sony 330K (with tape vecorder), 320K {without tape
racorder} and Sony CAF1 recaivers. Plaase call Mathew Wolf
at 713-871-9000.

SOLAR Modulas. Operate 12VDG equipment from free sun-
fight. Ideal! for remote ropaaters. Great tor fiald day. 5W - 7TOW
weaatherproot modules. Patarson Solar Electric, PO, Box
4628, Westbaro, MA 01581,

U.8. TOWER Model HDX 572MD salf supporting motorized
tewer, In¢ludes base, service platiorm, remote control and Tel-
rex suppart mast. $3,485. Also Telrex 20M646 beam, $525.
All in excollent condition and FOB Bend, OR, WTHA,
503-274-1533.

WANTED; All types of transmitling tubes & &ockéts. Ir-l'a.rdlrdr
Bramsted!, 8104 Egg Lake Foad, Hugo, MN 55038,
612-429-9397.




AES®/ KENWOOD o Closeoufs & Specials of the Month .

In Stock'

HANDHELD
Closeouts

15/1W e with 180 ma,
hattery, wall charger land
anfenna . . Completel
TH-21AZm. . . $169%
TH-81A 440MH: .. 169%
TH-AAT 440/T1P . .. 19998

| AX-2 AY

» | Shoulder Strap ??' 0'::\

V460 | with Ground Plane | ¢%2°

[N w Antenna Base* for
< TR-2400/2500/2600

y 350073600

B | nandhelds .. gass

. 5- 140!5 160-10M Tranceiver with 150kHz to 30MHz
T8 T purchaqen general coverage reclever. .. CALL FOR PRICE

with TH-41AT ... Ouly $4%5 N

ew TH-25AT @ TW-4100A e TS-680S
TH-21BT* 2m/1TF 21995
TH-41BT" 440/ TP 2199 In Stock! - CALL
*Note: BT is latest model o
with unlt-in CTCSS encoder. VFO-120
Opt. accessories ... Inguire Remote VFO for
* FREE Battery! ! | 15-1205/15-130SE/
Extra PB-21 batiery included T5-8305/75-530SP

: wﬂh ?ach DI the abave HIs. Closeout .. $999

*antenna not included

TM-401B 25W compact 440M transceiver
w/ext. >pkr and TTP mic . . .- Closeout $299%

GD-10 "
Call Sign | | TR-3600A 440MHz FM Handheld | | - Miseellaneous Closeouts —
Display Closeout - $26995 TR-9500 L0W 430-44D SSB/CW/FM xcvr .. $4699
* Closeout | | — Limuted Quantity - Hurry! -~ KPS-7A 6A power supply........ ... -v...49%
$4995 PS-20 4.50 power supply ..., ..., ... 3995

- Due tp changing prices and limited quantities, ali | FC-10 Freq. cuntraller for TM-2018/4018. . .. 2696
For DCL/OCS series trancewers Stores call sign of § listings on this page are subject to change without | LH-1 Leather case tor [R-2400 .. ..., ..., 2995
calling station in memary and displays iton LOD display. § notice. Please check with salesperson when ordering. | LH-2 Leather case tor TR-2500/3500 .. ... | 299

Order Toll Free: 1-800-558-0411 "o sussimtsonsrose)

AMATEUR ELEGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442- 4200

AES® BRANCH STORES Associate Store .

WICKLIFFE, Ohio 44092 GRLANDO, Fla. 32503 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 GHICAGO, liinois 60630
28940 Euclid Avenue 621 Commonwealth Ave.” 1898 Drew Street 1072 N. Rancho Drive  ERICKSON COMMUNICATIONS -
Phone (216) 585-7388 Phone (305) 894-3238 Phone (813} 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohiop WATS 1-800-362-0290  Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312} 631-5181

Ogteide 1-800-321-3594 %%5i4¢1-800-327-1917 No Nationwide WATS %% 1-800-634-6227  4side 1.800-621-5802

Please use WATS line for Ordering and Price Checks. For - E”P_ out this handy Coupon and Mail Todayl
other Info and Service Dept., please use our Regular lines. | [

Contact AES®

" 4828 W. Fond du Lac Avenue
Milwaukee, Wl 53216
for all of your
KENWOOD needs!

| am interested in the following new KENWOOD Equipment:
* Low Prices % Large Stocks % Fast Service
% Top Trades * Toll Free Ordering line
* AES® Ships Coast to Coast

HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

| have the following to TRADE (What's your DEAL?)

i USE _ Rush me your quate - { understand thal | amunder no obligabon
(MdeZgGE. YOUR VISAQ l Name
N CREDIT
CARD Address
Note: Qur TOLL FREE Orderingline 1-800-558-0411
is answered uniil 8 pm CST Monday thru Thursday. | city/state Zip
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Ereq.
Receive Range N.F. Galn
Only {MHz) {dB} {dB)
P2avD 2830 <11 15
P50VD 5054 <13 15
PEOVDG B4 <15 24
P144VD 144-148 <15 15
P144VDA 144.148 <10 15
P144VDG 144-148 « 0.8 24
P220VD R220-225 <1.8 . 15
PE20VDA 220-225 <12 15
P220VDG 220225 =05 20
P432VD 420-450 <18 16
P43ISVDA 420-450 <11 17
PA32VDG. 420-450 <08 16
Inline (rf switched)
SP2AVD 28-30 1.2 5
P50 50-54 <14 15
SPEOVDG 5054 < (.56 24
SP144VD t44-148 <16 15
SP144VDA 144.14B <11 16
SP144VDGE 144-148 0,55 24
ny 220-225 <1.9 15
SP220VDA 220225 <13 15
SPROVDG 220-225 <055 i
SP3AVD A20-450 <19 15
FPAIVDA 420450 .. «1.2 17
SP432VDG 420-450 «<0.55 16

1d8B
Comp. Device
{dBm} Type Frice
0 DGFEY $29.95
] DGFET $29.95
+32 GaAsFET $79.95
g DGFET $24.95
g DGFET 337.95
+12 GaAsFET 379.9%
[+ DGFET 328.85
¢] DEFE $37.95
+12 GaAsFET $79.956
- 20 Bipolar 53295
- Bipalar $49.95
+12 GaAsFET $79.95
q DGFET $59.95
0. DEFET $59.9
+13 GaAsFET $100.95
q DGF 359,
O DGFET $67.!
+12 GaAsFET $109.95
o] DGFET $55.95
o DGFET . $67.95
+12 GahsFET $100.85
Ry Bipolar 2.
- 20 Bipolar $70.95
+12 aAs $100.95

Every preamplifisr |s precision aligned on ARR's Hewlett Packard HP3970A/HP348A state-of-the-ar? nols figure
lications anly. Inline prnrru:!lllln'rsl are #f awltchad (for use
ars bt . .

maler. RX onty prasmplifiers are for receive 4
- with tranacelvars) and handle 25 watts transmitter power. p
and powar amplifier for high power applications. Other amateur, commerciat and apscial

‘Advanced

Receiver
Research

" Box 1242 « Burlington, CT 06013

ount Intine pr

amplifiers avallable
in the 1-1000 MHz range. Pleass Include $2 :hldpplr'l/g In
LS. and Canada. Connecticut residents add T.V1%
sales tax, C,0.D, orders add $2. Alr mall to foreign coun-
trles add 10%. Order your ARR Rx only or inline
preamplifier today and start hearing Hke never before!

| 203 5629409 __ m

e

AN 1B e Ay [ FBCHT

~

MEMBER STATIONERY

Show your support of the League by
using this high quality bond paper for
your correspondence. Printed in black
with a red border.

Set of 50 pieces of stationery

and 50 envelopes . ...... #1460 48
Package with 50 pieces of

stationery ......vvivvnnt. #1465 $4

S0 enveiopes.............. #1470 $5
ARRL

225 MAIN STREET
NEWINGTON, CT 08111

HAM RADIO Sotiware tor IBM's and Compatibles. “Ham-Log™
logs your QS0's, sorts and searchas hy call, date, eic., and
prints your QSL ¢ard mailing iabeis. $10. “Ham-Code"' sends
yau randam cods, or type in lsttars from the keyboard, You
salect the speed and tone, $10. ""Ham-Award'™ tracks your
progress toward DXCC, WAS, WAC, and County Hunters
awards. $10. "Ham-Clock” displays a tull colar world map and
givas you the time in major cities. Shows the adge of night
and tima in all time zonaes. Color maniter required. $10. Quast
Electronics, 38 Barnock, Denver, CO 80204, 303-823-7700.

TEKTRONIX, Typa 515A oscilascpoe w/manual, no crt. TEK
£45 scope cant, Plug-in units: type 53/54A, type 53%4&383
CA. Otxpa 014 spectrurn analyzar. Ona HP dual trace amp ML
1750A, Good deal. Pick-up prefered. Jim Meaker, Albany. New
York, tel. 518-235-2892.

GROUND Radial Wire for Varticals or Blopers. improves per-
formance. new #16 bare solid copper, 1000 feet. $33. Includes
shipping in USA: Davis, P.O. Bax 230, Carlisle, MA 01741,
617-369-1738,

ATLAS 350-XL. Wanted, NGNM, Box 2189, Santa Fe, N!&
87504-2169, 505-988-2305,

HEATH Equipment - [0-4550 dual trace scopa Heath aligned
$199; 1C-6218 sine/sq genoratoe, Hoath aligned $75; code
oscillator $10; Heath Education: semicenductor devices
witapas $40; electronic circuitsftapes $40; digital tech-
niques/tapes $6¢; microprocessorsitapes $560; Basic program-
ming $20; ET-3100 experimentar $35. Walter, 205-833-2859.

WANTED: RF Tubas 4042, 4043, 8010; Drake C-Line Twins,
pay extra for mods, filtars, 448, and solid stale tubes - price,
condition & status in first lotter; 2/8 N hardline conneciors.
K4RAN, Box 312, Versailles, KY 30383, 606-873-9959.

COMMODORE REPAIR. We are the largest authorized
sarvice center in the country. Low prices leg. C84-5$39.95
partg/labar). Fast furparcund. . .Mew ' MMODORE
DIAGNQSTICIAN", a fantastic new way to diagnosse and fix
C-64s ele, - $7.95 HD CB4 Power Supply $27.495
+pp. . .COMMODORE CHIPS. Factory frash, low, low prices
(og, 6510/6526-5B.95, B567-§14.45, 6581-§10.95,
B2S100/PLA-§10.95, 025572-89.85, 3256302-$10.95,
B721-410.50, 5722-512,95, 901 ROM Series-$9.95 and many
others. .. We ship worldwide. . . Visa/MC. . .Kasara Inc.,
32 Musray Hill Drive, Spring Valley, NY 10877, 800-245-2083
[nationwide) or #14-356-3131.

FOR SALE: Eimac Mobilg xmittar AF-67; Raceiver PRM-8, AM
FM CW 180 to 10 meters; pwr sup PRM-7. 12 volts, Dynamic
mic and cabling completa with instructions. Good cond. Ave
yood starter for the Navice as well as the Amateur, $250. Bill
Maida, 274 W, Saba! Palm Place, Longwaod, FL 32779,
J05-869-5138.

PACKET Setup, Commodore CB4, 1541 disk, 1702 calor
manktar, AEA PakPatt 84 with HF modem, Xetec Supr Grafix
printer interface, many manuals, extra books, magazines, tons
of software, All in FB condx. $550 incl. shlgping. ob Nelson,
K6KL, 8300 Lopust Place, Dublin, CA 94688, phone
415-829-8701 days, 415-833-8006 nights,

TWO 28-ASR’s, many accessories. Excellant condition. Offars
ot trades. Kenwnod TR-22004, orlg box, manual, ex-cond.,
no Nicad $80.00, Yaesu FT-207R, orig box, manuals, lsather
¢ase, SP-Mic, Mobile Charger fike new $150. Aqua Guide 702
Marine Beacon Receiver, box, manuat, like new $190. Eico
752 DG P§ for 753 ¥ewr, manual $25. Mickok tube Lastar $35.
H.P §lg-Gen t00-10 kHz, manual, like new $50. IRL FSK-5G0
HTTY Terminal Manual, like new $100. WAQHEG,
415-468-6722.

WANTED: Metren PS75 Power Supp?. Siﬂg‘ Jordahl, KB3IE,
RD 2, Box 304A, York, PA 17403, 717-428-2821 weel(ends.

TS6308, manual, excallent $485, TA751A 9 months old,
marual $475. HFSB anlenna unassembled $140. Jim
McClure, 11123 Holworth Drive, Houston, X 77072,
713-878-6757.

FOR SALE: TRS-80, Model 1l with two digk drives; HAL ST-6;
ROM-116; and THS Library: $400. John Salyer, ¥ Treble Lane,
Maivern, PA 19355, 216-644-0808.

YAESU FT-3018 solid state HF xcvr and FP-207 spkrips. $350,
MFJ-249C ant. tunar $80. GBRY ant. $25. All ex. cend.
WHETOW, 916-527-5930,

FLORIDA QTH, iargs and spacious pool home in central
Claarwatar location. 5 adrooms, 2 baths and a complate ham
station. Many exiras. Real estale tax on!b!,ssza per year,
$82,800. J.M. Banic, WSAGF, P.O. Box 4667, Clearwater, FL
34618, 5137961180,

§25W Linear Amp jor 80-10M, Converted trom Viking
Ghallenger, $45 + LPS. Call Mike, KI6BK, 707-765-2778.

TOWERS, Towers. Towers, Towers, Towers, Towers. Wintar's
draams can become summer's roality, Wa offer the bast
towers, U.S. Towarﬂorma]lfr Tristao) and Trylon, at truly com-
petitiva prices. Plus. we will help you design your system and
pravide friendly advice at no exira charge. Patience 1s our
farta. First call Cammunications Inc, 1-800-HAM-TOWER. [n
NY pigase ¢all 314-352.671,

WANTED: National Company regenarative receiver made for
Pan American Airlines. Alse homemade hugs. MNagle, 12330
Lawyars, Herndon, VA 22071, 703-620-3066,

HALLICAAFTERS HT-37 Transmitier, claan, iow hours, $150.
Hammarjund HC-140X, needs cleaning, $75. Test Equipment:
ieneral Radio 1001-A alignment genarator, 115, GR-1021AV

enarator, 40-250 MHz, $85. Tektronix 50 MHz&I)ug—ln 1A1

100, 1A4 $150. Boonton 260-A Q-meter, $250. HP-FXR
Micrawave signal generators, please SASE. Sorensen Lab
DCPS variable 18-38Y, 8 amps, cast $500, sell $75. Large
Variac, 27 amps, hew, cased, ratails $296, sell $75, Glant
chassis slides, hold 500 LB, extend 80°, wi/aa LB, new $35/pr.
SASE list. Joseph Cohen, 200 Woodside, Winthrop, MA
02162, 617-848-6312.

VIBROPLEX Wanted, We Buy/Sell/Trade bugs. Write with
mode! and condition for guote. Straight Key ¢simidar to J-38
Itbasa) $15.95 plus $2 B&H. Band stamp far list of new/used
ke%s, bugs, paddles and keyers. *CW Forever” Key Co.,
P.0.B. 6§59, Manchester, M 63011,




You've madea

great start. Now; let Yaesu

Ie

Finally, The 220-MHz, 1.2-GHz,
and 10-meter phone bands are
open to Novice operatior

And to work these bands,
Yaesus offering you a complete
range of innovative HE, VHE,
and UHF radios, Each with per-
formance that Novices—and
Extra Class operators, too—can
really appreciate.

HT power perfected.
Theres a good reason you'll find
the 220-MHz FT109RH on
more belts than any other. It
simply out-classes the rest.

With a powerful five watts
to get you out. A battery saver to
keep you going. And a wealth
of microprocessor-controlled
features youd expect only from
a radio many times its size.

HT power in its smallest

form. Finally,
a4 miniature
HT that you

" Prices'and spenihietions subject to chatigé without figtice, .~

ally get you going.
A

P

can really take seriously.

The FT-33R fits easily into
your jacket pocket. But unlike the
others, it features microproces-
sor control for quick, simple, and
surprisingly intelligent operation.

And what other mini HT
features five-watt output, a
rigged aluminum-alloy case,
and rain-resistant seals?

Tiwo for the road. Our
220-MHz FT-31IRM and 1.2-GHz
FT-2311R are two of the most
popular mobiles for two popular
easons,

One, they're huilt for perfor-

mance. With slick microprocessor-

controlled functions to get vou
around fast. And far.

And two, unlike most mobiles,
theyv're built for simplicity.
Because the last thing you need
i$ a radio that interferes with
your driving.

World-class operation.
With our FT-757GX Mark 11, you're
ready to tackle the HF hands
with all the full-featured per-
formance an experienced
operator demands.

Plus, when vou upgrade to
(reneral Class, you won't have to
upgrade your radio. Because
with the FTTA7GX Mark I, you've
already started with the best.

Its a great way to get maximum
HF performance for vour dollar,

Tune in to Yaesu. You've
earned your ticket to the exciting
world of amateur radio. Now;
discover the exciting world of
ham radio technology.

Yaesus all the ticket youll need.




Bring thiﬁgs down for
safety and convenience.

Never climb your tower again with this alevator system.
Antennzs and retatar mount on HAZER, completa system
trams towar invarticla upright position. Safety lock system
oparates while raising or lowaring, Never can fall.

Complete kit Includes winch, 100 1, of cable, hardwars ang
instructions, #or Rohn 20 and 26 G Towars.

Hezer 2 - Heavy duty alum. 128q. it load  $297.00 ppd.
Hazer 3 - Standard alum. B sq. R, load $213.00 ppd.
Hazer 4 - Heavy galv. steel 16 sq. ft. load $278.00 ppd.

8gall Thrust bearing TB~25 for any ot above  $49.50 ppd.
KENPRO Antenna Rolors

KR-400 11 84, fi, Azimuth Rotar $214.95 ppd.
KR-600 19 sq. . Azimuth Rotar 5299.95 ppd.
KR-2000 27 sg. ft. Azimuth Rotor $549.85 ppd.
KR-5400 AZ-EL Sstallite Rotor $399.95 ppd,
KR-1000 22 sq. ft. Azmuth Rotor $490.95 ppd.

Send for frae details of aluminum towers specifically
engineered for use with the Hazar.

Satistaction guarantesd. Call today and charge 1o Yisa,
MastarCharge or mall check or money order.

GLEN MARTIN ENGINEERING INC.
Route 3, Box 322

Boonville, MO 65233

B16-382-2734

WACOM

DUPLEXERS

Qur Exclusive Bandpass-Reject Duplexers
With Our Palented

B, B, CIRCUIT® FILTERS

provide superior
performance . . .
especially at close
frequency separation, =

Models available for
ali commencial and
ham kands within the
fraquency range of 30
ter 98 MHz,

817/848-4435

WACOM

PRODUCTS, INC.

KENWQOD T8-830, VFO-230, Hell Microphone, Speaker,
YK-88C & YG-455C Filters. Excellent condition $1,050.
KB2TLU, Larry Huston, 212-777-7541.

JOHNSON KW Matchbox, with SWR $150. Prepaid UPS State-
side. Ken Johnston, W7LIX, 7521 York Aoad, Helena, MT

SELL: Digitad (DEC} Painkow 100 PC with printer, saftware,
otc., $1500, Heath SB-534 station monitor, $75; DX-160
receiver, $50. WASDPU, Ed {CBA) or 205-830-6765 (eve).

SELL: Sinclair Filter Duplexer mod. 450-1A, $130; BC-9398
ant. tuner $55; GE master pro 2 meter RX-530, TX-$50;
Kleinschmidt RTTY $10; Bud pro rack - 10' sloped face, 30°
vartical, back door & intornal rails $75. You pay shipping, will
dolivar in KY or Dayton Hamfast. K4AN, Box 312, Versailles,
KY 40383, 608-573-8969.

RG-214 Coax, double silver shield, 75 caniaifoct. WBDMPE,
818-377-68274.

ALPHA 374 bandpass no tung, 80-10 meters, 3—8374':.6[-%)«-
sil, $1350. . . Alpha 76PA, $1475. Jack, WAZV, 201-48 38,

COLLING 312B4, Mint, $125. W9ZR, 1-414-434-2038,

SUPER Slide Show, live narrative “3( Greatast I) itions'
available for hamfasts. Limit to four shows in 1988, Wiite early.
Info WA4WME, 202 Chapel Ridge, Harelwocod, MO 6304

WANTED Blue Racer and Mac Key. Write or &hoﬂe Bill Smile
White, P.0. Box 5150, Fradericksburg, VA 22403, WB4EDE,

GAASFETS, MMICS, Johansons, ATC chhig caps, SMA con-

nectors, and other hard to find VHF-UHF-Microwave compa-

gants, SASE for list. N2CEI, AD 1, Box 341A, Frenchtown,
4 08825,

WANTED Tempo 2M rig CL148A any candition. WAJUKX,
Box 722, Simpsonville, 5C 20681, B03-967-2853.

DRAKE TRS, WARC, CW, NB, $365; R4A $100; R4C aupgli{,
audio mods $175; 8B 201, 10 MHz $325 (pick-up). Bill,
evanings 317-497-8706.

PACKET RADIO Amateur. Announcing a. naw heavy duty C-64
Commedore teplacemant power supply especially for the
Packet Radio Amataur. The new higher amperage output will
naw allow for 24 hour continuous **Packet” operation without
voltage change or failure which the exlsting unit can succumb
te. Thig P.S. |s an exact phxnsical replacement and will rat eun

\FpA .. Visa/MC. . .Kasara Ine. 32 Murray Hill
Dri;afprin 138{"9?, NY 10977, 1-800-243-2083 (nationwide)
ar 91 .

TUNERS, 3000 Watt MEJ9B4, duat meters, six outputs, $250.
Daiwa HG200, $100, KM5Y, 214-475-1341.

KENWGQOD T5-1308 with YK-835N Filter, 5P-120, MC-5D,
MG-358, MB-100. §450. WARJZO, Livingston, NJ,
201-994-2259.

R-380A Receiver: $115, elactronically complets, repairable
(government-retoved metars, cperation unatie . R-390A
parts: Info SASE. Professional/Military quality T8-352 voftchm/
multimeter, AC-DC, with laads, manual: $12.50. Mint milita
spec pull-cut 12AT7, 6BAS, 6AGS, 6ALS5: $10/six. CPR
Infentry Manpack Radio, 8 meter FM, receiver-trangmittar
sactions, cabinat, antanna, tal, handsat: $22.50 complate,
542 50/pair. H-251 Military Communications Headphones:
$7.50. Ada $4.50!|:iece shipping gﬁ maxirnirm), except
ﬁ?;%“ shipped colloct. Baytronics, Box 591, Sandusky, OH

CAN You get the "“Classrcom Net”? Come to 7,238 at 1200
UTCdale or 21,385 later in the day. If you can’t work WE2JIKJ
and the "Crew'’ at Junior High Schoal 22 on Manhattan's
Lowar East ide at thesa times we may never get to know

u or jve your QSL. Dan't ba shut out of cur “QSL Of

WANTED; Poerless $-271-8 Augio Output Transfommers, 845
Tubes, KIGPQ, Box 2455, Santa Barbara, CA 93120,
805-963-7944,

CLEANING Shack - Microcomputer power, one ab (+511A,
L+ 1212 @ 25A) one [ +5g8A, +12-12 @1AL one (+ 1212
@S.SA) $20 eech; WordstarB8 $25; Supercalc8B $20;
Dbase/88 $50, Microsoft Besic interpretar & complior $50
each; CBasicB0 $50, CBasic8B compiler $80; Fasher DM-170
ATTY demod $20, MF.J-1270 TNC2 $90; burglar alarm wiauto

hone dialer $125; Blackbox ser-par converter $40; Hustler

abile 80-10M $75; Hy-Gain 14AVQ 40-10M vertical $45;
Fradrick 1202tb FOM FSK 60Hz demod $199, paich bay
wicords $10; Rac-59 SW antenna switch $10; 33408
dtrack $899; TEAC model2 B x 4 mixer $149; Shure inics
$35. ICOM 7204 wiall fiiters & PS15 $899. Walter,
205-933-2858.

SELL: ICOM IC-751, excellant condition, one owner, $750.
Kari W, Sykora, DKBKX, 405 East 64rd Strast #47, New York,
NY {10021, 212-879-6075.

SELL: Signal One CX1iA Trancelver $2850. Call
£05-865-8689, WBETVP, Pampa, Texas.

TEN-TEC Omini digital, series B, with 2.4, 1.4 856 and .B CW
filters, power sup@_lg, manual, very goad condition, $450.
Kanwood RE0Q, 0 MHz receiver with 3.8 MHz Colling
machanical filter installed by Radio West, mint, $385. Radio
Woast ferrita rod AM band antenna with preamp, $50, Will shlE
UPS, Jim McGiloin, KB20O, 919 State Street #2, Lomant, |
504439, call 312-267-81B0 evenings atter (2302,

WANTED: National XR-50 coil torms or aguivalant, W2PT],
268 Barben Avenue, Watartown, NY 13801, 315-788-1621.

KENWOOD T8-8308, 500 Hz 1st/2nd iF filters, VFO-240, Low
hours, mint condition, $950. Jeff Ross, 7 Timberwick Drive,
Flemington, NJ 08822,

TEKTRONIX Model 543 with dual input plug-in and scopecart
$100. Mode! 543A with dual Ingut plug-in and scopecart $125.
Measurements Corp. Model 80 signal generator $50. Pick-up
anly, W20PE, 315-457-0536.

e Weak Award” contest. Don't miss out an making lots of
new friends and lsarning abput the most exciting use of Ham
Radio in education today. Send a card now via the caliboak.
You'll ba glad you didl

WANTED: Yaesy FTV-250 and FTV-650B 2 and 8 meter trans-
vertars YC-355D freq, Counter must be mint! Jos Locastro,
WE2NGX, 183-1/2 Lake Avanue, Auburn, NY 13021,

COMMODORE CW Intarface with weight conirol, $29. Works
ggg@sany transmitiar, N3JT, Box 1 , Washington, OC

WANTED - Yaesu 2M-FL-2100B for FT901DM. Mint only.
KB5BBU, Dick Ber, 9817 Viste View, Austin, TX 76750,
512-258-7128.

Fv.700DM Memory VEO $110, FP-700 Supply $148, FP-T57
X Supply $169, M-8G00 RTTY/CW D, ar . BASE for
list! Wanted: FRG-7700, FAG-7000 or Kanwood R-800, A-1000
or R-2000 Receivar. KABUWR, Box 1202, Akron, OH 44309,
218-376-2402 work.

FOR SALE: [OOM ICT45 wiFM, FT SSB filter, mic, and service
manua)l, Excallent condition, clean, never meblle - $800, Alsa:
1C551 8M transceiver w/pass-band tuning and intemat ARR

reamp - & tontest winner, good condition - $350, Mike Qwen,
aIP/2, 315-378-9669 before § PM EST.

WANTED: Swan 100 MXA Xevr and AC Pwr Supply. KSJGU,
713-884-7435.

KT34XA Antenna, 50° 25G with guys, hardware, totar, remote
antenna switch, SB-200 (extra finals), T&-5208, More, Best
ofter. KT3B, 514-843-5029.

2000 WATT Swan Mark It 8G-10 Amplifier, Large quiet fans,
never dia Mancury relay, separate power supply, two 3-500Zs.
2650, KM5Y, 214-475-1341.

CLIPPERTON 1978 movies and slida show no Janger avalle-
ble for hamiests. Sae ad elsewhera this issue for super slide
shaw, 30 Greatest DXpaditions Ot All Time". WA4WME.

COLLING 7581, Colling NB, $175. 3281 516F2 $250 mint,
WoZR, 1-414-434-2938.

WANTED: Used coil windin%machine for winding Ig. un |
coils and pl sections. Must be complete with cams, bobbins,
motor, aic., readgto cparate. L. Lawrence, Ecola, 1394 N,
“E" Street, San Bernarding, CA 92405,

YAESU 2M/SSBFW/CW FT726R wittpmic, manual, $80D.
1COM 1C-751 HF/alimods ganeral coverage, mint widesh mike,
manual, HD-20A P.S. $775. CDE!l-45 rotor $120. Nye phone
patch $35. All mint, propaid. SASE bumpar parts list. Brien
Carling, 13 Briarstone Lane, Gaithersburg, MD 20877.

WIRE For Dipoles, Slopars, Loops, new #14, multlatrandad
copper, non-streich, flexible. Best available. Low cost, 275"
minimum, increments of 275" $30, Includes UPS ahip-

ping/USA, Davis, P.0. Box 230, Cariisle, MA 01741,
617-368-1738.

SELL: Yaesu FC757 Auto Tuner, mint, $220. Astron RS-10
Pawer Supﬁly, mint, $45. B&W 425 low pass Filter, $18. | ship
stateside, Kevin, NEED, 812-732-3250,

TR-EX ““Sky Needle' 93" tower model TM-490C, Motonizad,
ladder; work platform, With Hy-Gain 105BAS; Hy-Gain
155BAS; KLM 20M-5 “Big Sticker' antennas; rnp-q_lc.vch
rotator; mast with steps $4800. Shepherd, K3WS, 12,000 Twin
Cadar, Bowle, MD 20715, 301-262-0155. .

ARGOSY 5250 CW Filter, 225 pwr antanna iuner, mike,
phones, Bencher and keyar, Perfact condition. Loeal pick-
up prefareed. $500. Doug Frick, & W 9th, Pottstown, PA 19464,
215-323-1520.

TELREX Heavy Duty FHatar with both Original & Pro-Search
Keyboard entry with Audio Controls. Larry Waavar, KBV, P.O.
Box 1415, Citrus Springa, FL 32630, phone $04-489.6485,

HALLICRAFTERS Wanted: 5X-111 Receiver, HT-37 Trans-
mitter, HT-41 Amplifier, R-47, R-48 Speakers. Contact &,
1H1e!w42rxsko. K2AWA, P.O. Box 568 Boro Hall, Jamalca, NY

COMMODORE 84, 1541 disk drivségg stick, accessorias.
New in hoxes. $275 will ship, no . Gillleland, KIMGC,
Cantan, GA 30114, deys 926-7726.

FOR SALE: Hy-Gain 3 Element Tribander TH3-MKS3 with Balun
BNI5 $150. CDR Bolor Ham-M with Control $100, All
manuals, WARIDZ, 305-269-2429,

P.C, BOX 21145
WACQ, TEXAS 76702 » 817/848-4435

148 N5

BIGNAL-ONE: CX7-B, meditiedirestared by WECXS, $1000.
iC22-5, modified for 144-148, $75. Central Electronics 200-V.
spare 6550's, $250, Hallicrafiers HT-41 linear, spare 7094's,
3175. James, W1FBG, 803-984-6658.

SELL: Kenwood R-2000 sxcellent conditicn with manuals
$425/r0, Neal, 516-328-8358.

10 METER Melco Transceiver-New-Factory Bluilt, $75, KC2FG,
201-261-1541.

WANTED “'Marstext”, “MBA-TOR' for CA4/AEA CP-1, Cook,
8328 NE Barrett Drive, Poulsho, WA 98370, 208-598-4318.

UPGRADE with Mastermorse. 26 samfle VEC code tosts plus
rapdom groups, random words, variable tone, 1-36 WPM, G54
disk, $9.95, W, Fisher, 2 Barmard Road, Armonk, NY 10504,

WANTED: ICOM 280 control_head. Mave main section.
KBTEN, Vince, 20129 Suisun Drive, Cuperting, CA 95014,
408-252-6551.

CUSHCRAFT: A3219 two meter and 424/B410-432 MHz
Boomers, One year old $45 sach. Model 28 Telaprinter, one
cage paper and manuals $65. Will deliver up to 50 miles.
Wanted: Drake MS-7. Charlas Horg, N4JOH, 305-725-0011.

HALLICRAFTERS Station: SR-400 "Cyclang’ 400 watt frans-
celvat, HA-1 keyer, HA-20 VEQ, D-104 mike, spars tubes,
manuals. Used anly a few days and is in as new condition,
Best offer. KGBKB, 505-982-8957, 120 Cedar Lane, Santa
Barbara, CA 93108.

DRAKE LJV-3 axcallent condition. Guaranteed sals to best
offer. KH6PP, 46-490 Kuneki, Kansohe, HI 98744,

WANTED: MFJ949C antenna tuner, speakrimike for Ken-
wood TH215A, Atl