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.pacesetter in Amateur radio

X-cellence!

.

TTC M ANC display panel shows CW VBT, SSB =
Pt L*--ﬂ/;li | . slope tuning, as well as frequency,
Bt ¢ Lﬁ"uﬂ and AT CLID therma iuner status.

The new TS-940S is a serious radio . | o distortion transmi

for the serious operator. Superb Kenwood's unique traﬁsmltter design

interference reduction circuits and delivers mp 'qualltr Kenwood” Eguﬁg_
high dynamic range receiver com- » Kevboard entrv frequency select
bine with superior transmitter Operating frequencies _may be directly
design to give you no-nonsense, N0  cntered into the TS-940S without using
compromise performance that gets i VFO knob -

your signals through! The exclusive . opu-fial

.

gniing reatures.

multi-function LCD sub display Remove “rotten QRM" with the SSB
graphically illustrates VBT, SSB slope tuning, CW VBT, notch filter, AF 5y
slope, and other features. tune and CW pitch controls Interface IF-232C/IF-10B

e 100% duty cvcle transmitte! * Built-in FM, plus f:,:m: CW, AM, FSK
Super efficient cooling system using * Semi or { " break-in (QSK) CW speaker with audio filtering » YG-455C-1
special air ducting works with the inter- *© 40 memory »-f‘--:’r*"-‘:-f--’-H- (500 Hz), YG-455CN-1 (250 Hz),
nal heavy-duty power supply to allow Mode and frequency may be storedin  YK-88C-1 (500 Hz) CW filters; YK-88A-1
:.:::ﬂtlﬂu-._ﬁm transmission at full power 4 groups of 10 channels each (6 kHz) AM filter » VS-1 voice synthesizer
output for penods i":r:u‘E'*F('i:f“lD one hour. ©Frogr am:—-na'{:IF stanning * SO-1 temperature compensated

e High stability, dual digital VFOs. * General coverage receiver crystal oscillator e MC-42S UP/DOWN
An optical wﬂ{ oder 1“':1 tn“ flywheel Tunes from 150 kHz to 30 MHz hand mic. « MC-60A, MC-80, MC-85
VFO knob give the TS-9408S a positive *1 yr. limited warranty. deluxe base station mics. ® PC-1A phone
tuning “feel! Another Kenwood First! patch » TL- 922A linear amplifier

» Graphic display of operating Optional accessories: e SM-220 station monitor « BS-8 pan
features. e AT-940 full range (160-10m) auto display » SW-200A and SW-2000 SWR
Exclusive multi-function LCD sub- matic antenna tuner « SP-940 external and power meters.
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More TS-940S information is available
from authonzed Kenwood dealers,
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pacesetter in Amateur radio

“DX-citin

TS_4 408 Compact high performance HF transceiver
with general coverage receiver

Kenwood's advanced digital know-how
brings Amateurs world-wide “big-rig™
performance in a compact package. We
call it “Digital DX-citement™—that special
feeling you get every time you turn the

power on!
e Covers All Amateur bands

General coverage receiver f tunes from
100 Ll A AAL > "_.—- ~rlihad
100 kHz —30 MHz_ Easily modihed for

A & A LT -

- MIARS operanon
* Direct keyboard entry of frequency
* All modes built-in

USB, LSB, CW, AM, FM.

and Ar—‘:il" Mode
selection 1s verfied In

Morse C-"r.'Jf-'*

* Bulit-in automatic
anten na -'.H'I[*?r
oplionail)

Covers 80-10 meters,
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& REC THAU OFF
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HF TRANSCEIVER
MODE/KEY

Ty i e S
' onal acCessornes:

Al-250 ;_:-'..mrml auto. tuner (160 m—=10 m)

¢ AT-130 compac! mobile antenna tuner (160 m
10m) = IF-2 ’1“le( 10 level translator and modem
IC kit # PS-50 heavy duty power supply * PS-430/
PS-30 DC power supply = SP-430 external
speaker = MB-430 mobile mounting brackel

* YK-BH E‘:ﬁ-]-'i N 500 Hz/2
SBBSN 2 4 kHz/1.8 kHz S5B hiters = MC-60A/80/85
desk microphones = MC-55 (B8P) mobile micro-
phone « HS-4/5/6/7 headphones = SP-40/50
mobile speakers » MA-5/VP-1 HF 5 band mobile
helical antenna and bumper mount = TL-822A

2 kw PEP linear amplifier » SM-220 station monitor
» V5-1 voice synthesizer * SW-100A/200A/2000
Ei‘».‘fﬂ noower meters = TU-8 CTCSS tone unit
PG-2C extra DC cable

» Al-440 internal auto. antenna tuner (B0 m—10m)

70 Hz CW filters » YK-B8S-

° 5 uperior receiuer dynamic range
Lenwood DynaMix™ high sensitivity direct
fﬂ:x'ﬂﬁ system ensures true 102 ’:H receiver

P
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dynamic range. (500 Hz bandwidth «

o duty cycle transmitter
5-'Dm efficient cooling permits co

o
i1}

DNUINUoOUS

key-down for penods exi ".-—-:{-di"][‘:, ne hout
RF input power is rated at 200 W PEP on
SSB. 200WDC on CW. :kF"" FM. and 110

W DC AM. (The PS-50 power 5u¢'ri.:l*,'
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Kenwood takes you
from HF to OSCAR!
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Were senvice manuals are available for all
enwood fransceivers and mosl accessornes
ecificalions and pnces are subject to change without
Ice or obisgalor
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e Computer interface port
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TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton, California 90220

199

. ﬂud}ustabie dial torque

100 memory channeils

F'F quency and mode may be stored in
10 groups of 10 channeis each. Spiit fre
quencies may be stored in 10 channels

tor repealer operation

TU-8 CTCSS unit (optional)

>ubtone is memornzed when TU-8 is installed
SU;Jerh interference reduction

IF shift. tuneable notch filter, noise b l,_r“_

all r“.ﬂr'H squelch, RF attenuator, RIT/XI

and optional filters fight QRM

425 UP/ DDw‘vN mic. included

e 5 IF filter functions

e Dual SSB IF filtering
A built-in SSB filter 1s
standard. When an
optional SSB filter
(YK-88S or YK-88SN) is
installed, dual filtering
IS proviged.
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esetter in Amateur radio

“Digital DX-terity!”
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POWER

il ‘

w08 ROF  1iF TRANSCEIVER
CENWOOD

SENMD VYOX PROC ALC NAR

TS=-430%5

a&F N & & -

MM OFF i WIDE

MIC CAR
4 « 8
L W
. ME

1S5-430S

Digital DX-terity—that outstanding
attribute built into every Kenwood
TS-4308S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant DX position from the
shack or from the mobile!

e Covers all Amateur bands

160 throug N 10 meters. as well as the
e ITL” @& T oy 3 « r

new 30, 17, and 12 meter \ "uqh bands.
High dynamic range, general coverage

receiver tunes from 150 kHz t’- 30 MHz
Easily modified for HF MARS operation.
e SL:Derh interference rrdhc‘tmrﬁ
Eliiminate QRM with the IF shift and
iL‘*‘r‘i":*ﬂ-'“ notch filter. A noise blanker
supresses ignition noise. Squelch, RF
attenuator, and RIT are also provided.
Optional 1r- *IHETH ma w, e ad r_j.-:j for
opumum ir

.....

* Reliable, all solid state design.
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Optional accessories:
e PS-430 compact AC power supply
e SP-430 external speaker » MB-430
mobile mounting bracket ® AT-130
compact antenna tuner covers 80-10
meters, incl. WARC bands
e AT-250 automatic
antenna tuner covers
160-10 meters, incl. WARC
bandse TL-922A 2 kW PEP
i linear amplifier » FM-430
FM unit = YK-88C
(500 Hz) or YK-88CN
(270 Hz) CW filters
» YK-88SN (1.8 kHz)
narrow SSB filter ® YK-88A
| (6 kHz) AM filter e MC-42S
5 UP/DOWN hand mic. * MC-80A/
80/85 deluxe desk mics. ®* SW-2000,
200A SWR/power meters * SW-100A
SWR/power/ volit meter ® PC-1A phone
patch ® HS-4, HS-5, HS-6, HS-7

__.g@® headphones

Solid state design permits input power
of 250 watts PEP on SSB, 200 watts DC
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec-
tion circuits and a cooling
fan are built-in,

* Memory channeils.
Eight memory channels
store frequency, mode
and band data. Channel 8
may be programmed for
split-frequency operation
A front panel switch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium battery backs
up stored information.

¢ Programmable, multi-function scan

e Speech processor buiit-in

* Dual digital VFOs

e VOX circuit, plus semi
break-in with sidetone.

KENWOOD
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5 NF [
._-1'.
I| okl WW

|"'I _' ﬁ. r'_.._,



| MASTHEAD e
| EDITORIAL STAFF

Alan M. Dorhoffer, K2EEK

Editor '

Gail M. Schieber
Associate Editor

Lew McCoy, W1ICP
Technical Representative

CONTRIBUTING STAFF

Frank Anzalone, W1WY
Contest Chalrman

John A. Attaway, K4llF
Chairman, CQ DX Committee

Steve Bolia, NBBJQ
WPX Contest Director

Larry Brockman, N6AR
Robert Cox, K3EST
W.W. Contest Directors
Hugh Cassidy, WAGAUD
DX Editor
Leo Haijsman, W4KA
WAZ Awards Manager

Dave Ingram, K4TWJ
Amateur Specialties

George Jacobs, W3ASK
Propagation Editor

Dorothy H. Johnson, WB9RCY
USA-CA Director

Steve Katz, WB2WIK
VHF Editor

Norman Koch, K6ZDL
WPX Award Manager

Frederick O, Maia, W5YI
Amateur Licensing

Donald McClenon, N4IN
180 M. Contest Director

Karl T. Thurber, Jr., WBFX
Antennas & Accessories

Adrian Weiss, KBEEG/0
QRPp Editor

Bernie Welch, W8IMZ
Contest Advisor

Bill Welsh, WEDDB
MNovice Editor

Billy Williams, NAUF
CQ DX Awards Manager

BUSINESS STAFF

Richard A. Ross, K2ZMGA
Publisher
Dorothy Kehrwieder

. General Manager

Arnie Sposato, KA2TYA
National Advertising Manager

Tori Hazlett
Sales Assistant

Jack M. Gutzeit, W2LZX
Advertising Consultant

Frank V. Fuzia
Controller

Arlene Caggiano
Accounting

Cheryl Chomicki
Customer Service

PRODUCTION STAFF

Dorothy Kehrwieder
Production Manager

‘Elizabeth Ryan
Art Director

Barbara Scully
Artist

Pat Le Blanc

Richard Kishanuk

Phototypographers
Hal Keith

lHlustrator .
Larry Mulvehill, WB2ZPI

Contributing Photographer
Offices: 76 North Broadway, Hicksville, NY 11801,
Telephone: 516 681-2022. CQ (ISSN 0007-883X) is pub-
lished monthly by CQ Publishing Inc. Second Class
postage paid at Hicksville, NY and additional offices
Subscription prices: Domestic—one year $18.00, two
years $33.00, three years $48.00; Canada/Mexico—
one year $20.00, two years $37.00, three years $54.00;
Foreign—one year Iﬁm two years $41.00, three
years $60.00; Foreign Air Mail—one year §75.00, two
.| years $147.00, three years $219.00. Entire contenis
copyrighted CQ Publishing Inc. 1986, CO does not as-
sume responsibility for unsolicited manuscripts. Al-
low six weeks for change of address. Printed in the
United States of America
Postmaster: Please send change of address to CQ

The Radio
Amateur's Journal

0“ THE COVER= Bruce Kerns of Kantronics looks

over their new PC 2400 at the Lawrence Kansas plant. Photo by Larry Mulve-
hill, WB2ZPI.

Magazine, 76 North Broadway, Hicksville, NY 11801. J

Say You Saw it In CQ

JULY 1986
FEATURES

VOL. 42, NO. 7:

BUILDING IDEAS FOR A CONSOLIDATED CONTROL CONSOLE

:

John J. Schultz, W4FA 11
PACKET RADIO, HOW TOWORK IT (NOT HOW IT WORKS):
CONCLUSION.........ccovvuuu.. Richard S. Moseson, N2BFG 22
THE BASICS OF DIFFERENTIAL PHASE SHIFT KEYING AND
2400 BAUD PACKET
Tom Polcyn, Phil Anderson, W@XI, and Travis Brown, WASRGU 28
1985 CQ WW DX CW CONTEST HIGH-CLAIMED SCORES. ....... 30
HOW TO BUILD A LOW-BUDGET OPERATING DESK
Gerald Samkofsky, NdAZB 32
HOWTO FILLOUT A QSL CARD—A LOST ART?
Lew McCoy, W1ICP 34
2400 BAUD PACKET AND BIT ERROR RATE
Phil Anderson, W@XI, and Tom Polcyn 38
1985 QRP FIELD DAY RESULTS........... Adrian Weiss, WORSP 44
CQ SHOWCASE: NEW AMATEUR PRODUCTS...... oo ivn.. 52
MARITIME DISTRESS COMMUNICATIONS VIA AMATEUR RADIO
RMC Tommy H. Morgan, WH6O 56
ANTENNAS: THIS ‘N' THAT........... Karl T. Thurber, Jr.,, WBFX 59
NOVICE: NOVICE ENHANCEMENT PROPOSAL
Bill Welsh, W6DDB 64
WORLD OF IDEAS: UNDERSTANDING MODERN AMATEUR GEAR
AN N B DY s e o e starhte e e e et avas Dave Ingram, K4TWJ 66
TICKET TALK: INFO ON AMATEUR RADIO LICENSING
Frederick O. Maia, W5Yl 80
VHF: POWER MEASUREMENT AT VHF, PRODUCT REVIEWS —
THE COAXIAL DYNAMICS 81000-A AND THE EME 140-1400
Steve Katz, WB2WIK 82
1986 CQ 160 METER CONTEST HIGH-CLAIMED SCORES....... 100
DEPARTMENTS
AWARDS: STORY OF THE MONTH—LEROQY C.
ULLRICH, WABLMK.. . ............ Dorothy Johnson, WB9RCY 72
CONTEST CALENDAR: CONTESTS FOR JULY AND EARLY
AUGUST, RESULTS OF THE 1985 SAC CONTEST
Frank Anzalone, WIWY 76
PROPAGATION: SHORT SKIP CHARTS FOR JULY AND AUGUST
George Jacobs, W3ASK 88
DX: A PASSEL OF DX NOTES, TIDBITS AND INFO
Hugh Cassidy, WABAUD 90
ZERD BIAS i e 4 ANNOUNCEMENTS....... 8
OUR READERS SAY........ 8 HAM SHOP.............< 102

—

July1986 ® CQ o




Zero Bias

AN EDITORIAL

Injustice is relatively easy to bear;
what stings is justice. —H.L. Mencken

u;: in Canada right now there's an amateur
who's wondering what it's all about. He fought
the good fight, was morally and ethically right.
He had the weight of evidence, the truth of tech-
nology, and the firm belief that all of the above
would lead to a golden aura of justice.

Well, Jack Ravenscroft, VE3SR, was not only
stung by justice, he was impaled and hung out
to dry. His crime was that he was right, fair, and
observed the rules. Those with a penchant for
fighting windmills have to keep in mind that
windmills sometimes bite back.

The story is quite simple. Jack and his fami-
ly moved to Kanata, Canada near Ottawa from
their previous home in Quebec. Jack was duly
licensed as VE3SR and as such obtained a li-
cense (permit) to erect a 50 foot tower at this
new home for his amateur radio activities. The
permit was granted, and when the Ravenscrofts
moved in, Jack did install the tower and several
antennas.

A neighbor at that time began to experience
a series of problems that resembile a bad grade-
B sci-fi movie or worse: trouble with the micro-
wave oven, furnace turning onand off, and the
electronic organ making strange high-pitched
squeals. Couple this with interference to stereo
and TV. The neighbors complained to the Cana-
dian Department of Communications, who in
turn checked out Jack's equipment and anten-
nas. Jack was operating his amateur radio sta-
tion properly and well within the terms of his li-
cense. The interference was indeed greatest
when Jack's antenna was pointed directly at the
neighbor's home (145°). The Minister of Com-
munications wrote the neighbor:

""The maltunction of various devices in your
residence is not the result of any improper op-
eration of the amateur radio station but rather
the inability of these devices 10 adequately re-
ject the amateur's transmissions. Manufactur-
ers inCanada and abroad are aware of the need
1o design any items using solid state electronics
to operate satisfactorily in the presence of radio
waves but often have chosen to modify affect-
ed units as a lower cost alternative to including
the added protection in all units sold."”

The neighbor apparently was not satisfied
with that letter and began a law suit which result-
ed in an interlocutory injunction against Jack's
amateur radio operation. The judge determined
that the Department of Communication and the
Minister of Communication took no action to
remedy the situation. In essence he said that the
notice of culpability, namely the fault of the
home entertainment devices, was inaction. The
judge also determined that it would be useless
to try to add filters to the neighbor's devices be-

cause "'it would take a fair amount of time and
would cause a good deal of inconvenience to
the plaintifis and loss of use of the equipment.”

So, on April 7, 1986, Judge W.T. Hollinger in
District Court of Ontario (Court File No 1559/85)
determined that Jack Ravenscroft, VE3SR, was
a legal nuisance and will stay off the air and not
cause interference. He further stipulated that
Jack would pay special damages of $58.60 and
"'general damages in the amount of $2500.00
for inconvenience and interference with the en-

joyment of their (the neighbors—ed.) various
pieces of electronic equipment.”

As of April 1986, then, every Canadian ama-
teur, not only Jack, is a potential nuisance. Since
there is now legal precendent, | wouldn't be sur-
prised if there weren’t more cases appearing
soon. | also hope that Jack appeals this deci-
sion. The Department of Communication and
the Minister of Communication should probably
be busy sending out resumes, for obviously the
Canadian justice system doesn't want to be
bothered with or influenced by the facts.

You're not alone, Jack. In this country we
have over 400,000 potential nuisances. We
have all sorts of regulations and specifications
for amateur radio equipment (and amateurs),
but nothing really on home entertainment de-
vices. Jack, if it's any consolation, it's going to
happen here, too, sooner or later. It won't make
any sense here either,

If You've Got A Yen, Act Now!

If you've been thinking about adding one of
the newer imported rigs to your station, you
should probably act soon. With the Japanese
Yendropping to the low 160s in exchange for a
dollar, the price for imported gear should be go-
ing up soon. It's not that people wiil be making
bundles of money. It's just what the exchange
rate comes out to in terms of dollars. It also
means that importers here who have contracted
for equipment (in terms of Yen) now find upon
delivery that they are paying considerably more
than they thought they would. For example, a
200,000 Yen transceiver was $1,111.11 when
the Yen was at 180 and $1,234 57 when it
dropped to 162. It's nothing personal, just worid
economics. You'll probably notice similar
changes in some of the newer British and Ger-
man gear.

Let's Make It Work

Al the big one this year in Dayton, Fried Heyn,
WABWZO, the ARRL Southwestern Director,
came over to me and gave me a frequency chart
with a big announcement for the ARRL National
Conventionin San Diego. The convention will be
from September 5th through the 7th. Fried told
me that the convention group was following
what | had been writing about and would issue
FREE convention passes for all students 18 and
under. Furthermore, there would be special stu-

dent forums with astronauts, scientists, and am-
ateurs. So, if you're going to be in the area or are
making plans to attend this one, why not include
a few young people in your party. These folks are
putting their money where their mouth is, so let’s
help them and amateur radio by encouraging as
many young people as possible to come out and
find out about the wonderful world of amateur
radio. For information on how to get those FREE
convention passes write to: Bob Zakoski, Youth
Activities Chairman, Box 3026, Olivenhain, CA
92024,

Speaking of Dayton

This had to have been the most unusual Day-
ton Hamvention that I've been to. First, the tra-
ditional Dayton weather of cold and rain was re-
placed with sun and warmth. It was about 90°
for the entire weekend. You couldn’t have asked
for better weather. However, you could have
asked for a little air conditioning. The committee
this year did an outstanding job and really went
out of its way to accommodate the exhibitors,
who put in a rough weekend. We appreciate it.

Two bits of adversity this year. One was a
small fire caused by an overheated and over-
loaded extension cord (what else would you ex-
pect with all those hams) and was handled most
professionally. The area was cleared quickly
and without panic. Everything was checked out
by the fire department and the hamfest commit-
tee, and the area was reopened once it was de-
clared safe. On Sunday a transformer blew and
a lot of the convention area was without power
for most of the day. Although obviously equip-
ment couldn't be demonstrated, | did walk
around to see people buying stuff in relative
darkness by the light of flashlights, and | even
held my cigarette lighter so that one dealer
could write up and complete a sale. At Dayton
nothing can deter a determined amateur from
his appointed rounds.

If you missed it, shame on you. There was
more new stuff to see and try than ever before.
There was great stuff at the fieamarket, and
everyone should have gone home with some-
thing. It really was an exciting time. | had the
honor of presenting the latest DX Hall of Fame
plaque to Jim Smith, P28JS/VK9S. The story of
Jim’s achievements appeared in last month’s
DX column. | hope that at least one of the pre-
sentation pictures turned out okay, and that
someone sends one in.

Over the next few weeks we'll be at Roches-
ter, Birmingham, and Dallas. lf you're inthe area
stop by the CQ booth and say hi. Bring your kids,
and if possible, bring your neighbor's kids.
These hamfests and local events help spread
the word about amateur radio. Help them suc-

ceed by taking part and urging others to do the
same. You'll all have a good time and a lot of fun.
That's what it's all about.

73, Alan, K2EEK
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PAKRATT™ Model PK-64

shown with enhanced
HFM-64 option installed

* MORSE « BAUDOT x ASCII « AMTOR « PACKET *

FIRST FIVE MODE
DATA CONTROLLER

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

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

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

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

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

ENHANCED HFM-64 MODEM OPTION

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

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

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

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

Prices And Specifications Subject To
Change Without Notice Or Obligation

Brings you the
Breakthrough!
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STEPUP TO

ELREX

ANTENNAS
ANTENNA SYSTEMS

TIRED OF WIND
DAMAGE ?

Some of the WORLD'S finest.

TB4EC 10, 15, 20 Mtr. $310.00
TB5ES 10, 15, 20 Mtr., $425.00
TBSEM 10, 15, 20 Mtr. $530.00
TB6EM 10, 15, 20 Mtr. $640.00

20M326 3 elem. 20 Mtr. $385.00
20M536 5 elem. 20 Mtr. $635.00
20MB46 6 elem. 20 Mtr. $1075.00

15M532 5 elem. 15 Mtr. $510.00
15M845 8 elemn. 15 Mtr. $1010.00

10M523 5 elem. 10 Mtr. $340.00
10MB36 6 elem. 10 Mtr. $705.00

2ZMVS814, 2 Mtr. phased $269.00

CIRCLE 1168 ON READER SERVICE CARD

Our Readers Say:

Amateur Radio Operators
Against Drunk Drivers

Editor, CQ:

| am a 17-year-old high school student
in Los Angeles, and have had my Ad-
vanced class license since August 1985.
Recently, | was painfully affected by the
death of Alexandra (Alex) Vincent, a very
fine young lady who attended our high
school, the Oakwood school in North Hol-
lywood. In the midnight hour on Monday,
February 24, while Alex was with her
mother waiting for a tow truck as she was
stranded on the Ventura freeway in Van
Nuys, she was struck by a drunk driver
and thrown 20 feet, She died in her moth-
er's arms. Our tragic loss of Alex set me
to thinking about why the whole thing had
to happen and how it would be possible to
prevent such a tragedy from happening
to somebody else. We amateurs have
such wonderful privileges and abilities to
enhance our technical knowledge, sup-
port public communications, and, wheth-
erwe know it or not, save lives. All it takes
is a ham who is mobile with a hand-held or
mobile radio to report a suspicious look-
ingdriver to a base station. He or she then
passes to the base the highway location,
direction, approximate speed of the vehi-
cle, along with the vehicle information
(type, color, year if possible, and license
plate), which the base then passes to the
local sheriff or highway patrol. The base
station should also record the venhicle in-
formation in the station logbook or rec-
ords, so that if a drunk driver is brought
under “‘suspicion” of vehicular man-
slaughter, as is the case with Alex, the
amateur can provide further evidence
against the drunk driver, from past obser-
vance and recording.

In the month since Alex’s tragic death,
| have made an effort to make fellow
hams aware of the dangers of drunk driv-
ers, and the abilities that the hams have
in stopping them. A highway patrolman
will be talking to our local radio club, the
San Fernando Valley Amateur Radio
Club, WBSD, in April. There he will pro-
vide details about how to identify a drunk
driver on the road, and how to report one
most efficiently. | strongly urge all read-
ers to get involved and contact your local
sheriff or highway patrol, and have an of-
ficial talk to your local radio club about
the details of reporting a drunkdriver, and
how the hams can best be of assistance.
It is very easy to do, and very well worth
the cause; drunk drivers are a special
problem, and any time a ham reports a

drunk driver, he is potentially saving
someone’'s life. Isn't it worth taking up
three minutes of repeater time in order to
help prevent a possible catastrophe? It
only takes about three extra minutes to
report a dangerous, possibly drunk, driv-
er. If the highway patrol receives a con-
crete enough, well-defined report, they
WILL take action. We cannot eliminate
drunk driving, but, with your help, we can
stop certain people in the process, and
prevent tragic death, as experienced by
the beautiful 17-year-old Alexandra Vin-
cent, from happening to other innocent
people.
Richard Balser, KB6HQS
Los Angeles, CA

What Am |?

Editor, CQ:

About my newest high tech software,
the DX EDGE™. Two afternoons ago | sat
watching the terminator line on my Com-
modore 128 computer separate sunset
from sunlight, It left Spain and advanced
across the Atlantic Ocean to America. It
touched Florida before it touched Ten-
nessee, advancing by the drawing of a
new curve each 15minutes. Allmy clocks
were in time to the second with WWV at
the National Bureau of Standards at Fort
Collins, Colorado.

| thought, What am |? The answer
came, | am what | am—a proud, educat-
ed human. | sat there quietly, a human
speck beating in synchronism with the
mighty cosmos.

Robert Wessel, K4PR
Nashville, TN

Shared Genius
Editor, CQ:

While my widespread reputation for
self-undepreciation is not without firm
foundation, | must protest when | am giv-
en the entire credit for shared genius. If
your Technical Representative, W1ICP,
had done his homework, he would have
reported (CQ, April, 1986, page 42, first
paragraph, last complete sentence) that
the authors of The ARRL Antenna Book
(1939) were George Grammer and Byron
Goodman.

Grammar got top billing because he
was older, or something. It didn't seem
important to me at the time. On the other
hand, Mac may have me confused with
the late Mr. Grammer. We both threat-
ened to take Mac as a tax deduction.

By Goodman, W1DX
East Hartford, CT

Say YouSawlitIinCQ
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Broadban

State of the art

antennas to maximize the

performance of your ham gear.

Explorer 14

Unique PARA-SLEEVE design
(patent pending) achieves excep-
tional broadband performance in
this compact antenna. Forward
gain and front-to-back ratio outper- -
forms other antennasof thesame | =
size Surface areais 7.5sq. fi.
(.69 m7), With a 14 ft. (4.3 m) boom

the tuming radius is only 17 ft. P

(5.3 m). The ideal choice where |
space is limited. Great for roof
mounts or small towers. Optional
kit for 30 or 40 meters.

Five Element
Thunderbird TH5Mk2

Broadbanding is achieved with our
unique dual driven element
systam. Five elements on the 19

foot boom (5.8 m), with four active | =N
elements on each of the three o
bands. A rugged antenna with 7.4 \ \
sq. ft. ( 68 m?) of surface area. "\\
Turning radius is amanageable TH7D
1041 (5.8 m). | ' Seven Element
Thunderbird
Seven Element g
Thunderbird TH7DX e
Successor to the legendary o ol
THBDXX. Five active elements on ol
10 meters and four elements on __,,,-f”' 4 > /
both 15-20 meters. The TH7DX -~ : —
represents the ultimate in high- [ ™ gt
performance arrays whether - T, - !
you're comparing other large tri- - " IN N ﬂ-""‘
banders or stacked monobanders. L i)
Surface area of 9.4 sq. ft. (.87 m), — 1M f TH5Mk2
a24 it (7.3 m) boom and a tuming " d Five Element
radius of 20 ft. (6.1 m). Conversion L ) Thunderbird
kits for THEDXX available. S p

FEATURES COMMON TO EX14, TH5Mk2, AND TH7DX:

* Separate Hy-Q traps for each frequency. Factory assembled and individually resonated 1o insure
uniform performance. * Handles maximum legal power with a respectable margin of safety.

= Unique broadband beta match assures efficient e

nergy transfer and places the entire antenna

structure at dec ground. » BNBE balun supplied. = Top quality stainless steel hardware
supplied at no added cosl. = Super strong, taper swaged 6063-T832 thick-wall aluminum tubing used
throughoul. * Unique Hy-Gain die cast aluminum boom to mast brackel. Accepts mast diameters up
to 2% " (63 mm). » Twist and slip proof die formed heavy gauge aluminum element to boom brackets.

= All tubing deburred and cleaned for ease of assem

bly. » Only one set of dimensions for complete

coverage of all three bands below 21 SWR. » Designed to survive winds of 100 mph (160 km/hr).
For detailed information call toll free

1-800-328-3771

In Minnesota call 612-887-5528

TELEX

hy-gain

TELEX COMMUNICATIONS, INC.
9600 Aldrich Ave. So.. Minneapolis, MN 55420 US A
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* Amateur Radio Exams - MIT Radio Society and
UHF Repeater Assoc. will give exams on July
23, Aug. 20, Sept. 17, Oct. 22, Nov. 19, and
Dec. 17. Given at 7T pm, MIT Room 1-134, 77
Mass Ave., Cambridge, MA. Reservations re-
quested 2 days in advance. For more informa-
tion, contact Ron Hoffmann at 617-253-0160.

* Harrisburg, PA Exams - Exams given August
24, Oct. 12, Dec. 6. Registration must be 35
days in advance. Contact John Obradovich,
W3IS, 12 Hickory Place, Camp Hill, PA 17011.

¢ Young Ham of the Year Award Program - Annual
award, certificate or trophy, will be givento a
ham under 18 years of age by The Wesllink He-
port. Nomination period is from Jan. 1 to Sept.
30. For more information, contact Young Ham
of the Year, c/o Westlink Report, 28197 Robin
Ave., Saugus, CA 91350.

« YETEXPO - Operation from EXPO B6 will be
from May 2 to Oct. 13 from 1700-0500 UTC.
For more information and frequencies of oper-
ation, contact VE7TEXPO ARS, 202 13640 &7
Ave., Surrey, BC, Canada V3W 6X5 (604-
590-1014).

« WBBUPK - Special event on July 4-5 from
1500Z on the 4th to 0100Z on the 5th on 3.950,
7.250, 14.295, 21.425, and 28.600 MHz from
Neligh, NE. Contact WBODUPK, 804 East First
St., Neligh, NE 68756.

« K1MUJ - Special event by Eastern Connecti-
cut ARA from 1400-2300 UTC July 50nCW 40
kHz from bottom 80-10 meters; SSB center of
General phone band + 10 kHz 80-10; Packet
to be announced on W1AW BBS. SASE and
QSL1o KB1SP, 73 Second Island Rd., Webster,
MA 01570, for certificate.

» KTYPT - Special event of High Plains ARC
from Fort Laramie from 0000Z July 4 to 0000Z
July 5 on phone 3.850, 7.250, 14.250, 21.360,
28.550; CW 50 kHz up from lower band edge.
QSL for SASE to K7YPT, P.O. Box T, Torring-
ton, WY 82240.

* KD8FJ - Special event from Thompson, OH on
July 4 from 1400 UTC on. Operation on lower
end of 40 meter General phone band. For cer-
tificate send SASE to KD8FJ, 386 Cedarbrook
Dr., Painesville, OH 44077.

* WBKEM - Hannibal ARC special event on July
5-6 from 1500-2100 UTC on phone 7.245,
14.290, 21.400, 28.770,CW 7.125and 21.125
MHz. QSL and SASE (9 x 12) for certificate to
WKEM, Rt. #1 Box 55A, Payson, IL 62360.

* WE4K - Kentucky ARS special event from
1500-0000Z July 5 and 6 in lower 25 kHz of
General phone bands on 40 and 20 meters and
RTTY segments of 40 and 20. For QSL send
SASE to WE4K, 128 Meadow Lane, Bards-
town, KY 40004.

* W5SC - Special event from Texas ARRL and
VHF/FM Convention on July 12 from 1200-
0400Z and July 13 from 1200-1800Z; 10, 15,
20 meters, lower portions of General CW and
phone bands. Send QSL and SASE to W5SC,
80 Brees Bivd., San Antonio, TX 78209.

Say YouSaw it in CQ
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* W3DUA - Sangamon Valley ARC event July
12-13 from 1300-1900 UTC on all General
phone bands with some operation in Novice
bands. Send QSL and SASE for certificate to
KYS9D, 3110 South 13th, Springfieid, IL 62703.

* Boy Scouts Special Event - The Boy Scouts Con-
necticut Camporee will have a special event

from 8 a.m. to 10 p.m. each day July 12-20 '

from Winsted, CT. Over 3,000 scouts will at-
tend from all over the US, as well as other
countries. SSB on JOTA frequency 3,940,
7,290, 14,290, 21,360, 28,990; CW 3,725,
7.1250on Novice bands. QSL with SASE to Seq.
Alumni Assn., clo Al Schwartz, 18 Russo Dr.,
Hamden, CT 06518.

* K2CT - The Albany ARA will help celebrate Al-
bany, NY's tricentennial by sponsoring the
WARM Award and activating the club call,
K2CT, for special event stations. For more in-
formation, contact K2QF, AARA, 1 Fiddlers
Lane, Rensselaer, NY 12144,

» KBEPYV - Special event sponsored by the East-
ern Michigan ARC July 19-20 from 1400-
0200Z both days on SSB 3870, 7235, 14235;
CW 3710, 7110. Certificate for QSL and SASE
to CBA or 654 Georgia, Marysville, Ml 48040.

» KD9UL - Special event of lllinois Valley ARC
on July 20 from 1300-0100 UTC on bottom 25
kHz of General phone bands; CW bottom 20
kHz of Novice bands. For certificate and QSL
send SASE and QSL to Bruce Boston, KDSUL,
815 East Third St., Beardstown, IL 62618.

« Flat Hammock Island - The Tri-City ARC will op-
erate KA1BB from Flat Hammock Island in
Long Island Sound on July 20 from 1300-
2000Z in the lower 20 kHz of the General
phone and CW 40, 20, 15 meter bands, and
center of 40 meter Novice band. QSL with
SASE to Tri-City ARC, P.O. Box 686, Groton, CT
06340.

» WBBXR - Special event of Davenport Radio
Amateur Clubon July 25 from 1700-2200Z, Ju-
ly 26 from 1500-2300Z, and July 27 from
1600-2200Z on phone and CW 80-10 meters,
10 kHz up from lower end of General class
bands. For certificate send SASE and QSL to
Davenport RAC, 2131 Myrtle St., Davenport,
|A 52804.

» WBUMD - Treaty City ARA special eventon Ju-
ly 26-27 from 1400-2200Z each day on SSB
7235 and 14285 and CW 14060, plus July 27
from 0000-0200Z on 3880 SSB. For certificate
send SASE to WBUMD, P.O. Box 91, Green-

ville, OH 45331-0091.

* WICZH - Pike County ARC special event on
July 26-27 from 1700-1700Z in the low end of
the General class 75, 40, 15 meter phone and
CW bands. CW in the 40 meter Novice band on
July 26 from 2000-2330Z. For certificate send
QSL and SASE to PCARC, RR1 Box 311, Wins-
low, IN 47598,

« Sooland ARA Event - Sooland ARA will operate
a special event from Sioux City, |A on July 23~
27 from 5-10 pm CDT on 14.285 MHz +10
kHz. Ops will use own calls but will add *"'River-
cade” to CQ's and contacts. For certificate
send contact number and SASE to Loren Bar-
bee, WBOYOW, 1015 16th St., Sioux City, IA
51105.

» Racing Day - Special event from East Aurora,
NY on July 27 from 1400-2100 UTC on 3900
and 7235 kHz using the call W1QFC. Pioneer

Radio Operators Society event. QSL with
SASE to W2QFC, 308 Parkdale Ave., East Au-
rora, NY 14052.

* The following hamfests, stc., are slated for July:

July 4, Harrisburg Annual Hamfest, Harrisburg, PA.
Contact Dave, KC3MG, 131 Livingston St., Swatara,
PA 17113 (717-939-4957).

July 5, Crawford ARS Firecracker Hamfest, Meadville,
PA. Contact CARS Hamfest-86, P.O. Box 653, Mead-
ville, PA 16335 (814-724-2432).

July 6, Murgas ARC Hamfest, Wilkes-Barre, PA. Con-
tact 717-388-6863.

July 9-12, Mobile Amatsur Radio Awards Club Conven-
tion, Asheville, NC. Contact WA3TUC.

July 11-13, 1986 Wyoming Hamfest, Douglas, WY.
Contact 1986 Wyoming Hamfest, P.O. Box 3842, Gil-
lette, WY B2716-0390 (SASE).

July 11-13, Texas State ARRL and VHF/FM Society
Convention, San Antonio, TX. Contact Convention,
Texas VHF/FM Society, P.O. Box 18506, San Antonio,
TX 7T8218.

July 12, South Milwaukee ARC Swapfest, Oak Creek,
WI. Contact South Milwaukee ARC, P.O. Box 102, S.
Milwaukee, W1 53172-0102

July 12, ML Beacon Hamifest, Poughkeepsie/
LaGrange, NY. Contact Julius Jones, W2IHY, RR2,
Vanessa Lane, Staatsburg, NY 12580 (914-880-
4933).

July 12, Eau Clairs ARC Hamfesl, Eau Claire, Wi. Con-
tact Gene Lieberg, KASDWH, 2840 Saturn Ave,, Eau
Claire, Wi 54703 (SASE).

July 12, Mt. Nittany Ham Festival, Pleasant Gap, PA.
Contact Chuck McMullen, K3CM, 7 Holly Circle,
State College, PA 16801.

July 12, Straits Area ARC Swap and Shop, Petoskey,
MI. Contact 616-347-8693.

July 12-13, International Peace Garden Hamfest & Com-
putsrfest, International Peace Garden between Dun-
seith, ND, and Boissevain, Man. Contact MARA, Box
64, Minot, ND 58702.

July 12-13, Maple Ridge Hamfest, Mapie Ridge, BC,
Canada. Contact Bob Haughton, VETBZH, Box 292,
Maple Ridge, BC, Canada V2X 7G2 (604-467-4915).

July 12-13, Lake Canton Field Day, Lake Canton, OK.
Contact Tim Mauldin, WASLTM, Lake Canton Fleld
Day, P.O. Box 19097, Oklahoma City, OK 73144 (405-
521-5048).

July 13, Wood County ARC Ham-A-Rama, Bowling
Green, OH. Contact Chuck Dicken, WDBICP, 1002
Revere Dr., Bowling Green, OH 43402 (419-352-
0865).

July 13, North Hilis ARC Hamfest, North Hills, PA. Con-
tact N3DOK. '

July 13, DuPage ARC Hamiest & Computerfest,
Downers Grove, IL. Contact DuPage ARC, P.O. Box
71, Clarendon Hills, IL 60514 (312-985-0527 eve-
nings or weekends).

July 18, Hamfest USA, Moorestown, NJ. Contact
Hamfest USA, 15 E. Camden Ave., Moorestown, NJ
08057 (609-234-3926).

July 18-20, Glacier-Waterton International Hamfest,
Waterton Homestead Campground, Alberta, Cana-
da. Contact Hamfest, P.O. Box 148, Milk River, Alber-
ta, Canada TOK 1MQ.

July 19, SCARC 86, Augusta, NJ. Contact Donald R.
Stickle, K20X, Weldon Rd., RD#4, Lake Hopatcong,
NJ 07849 (201-663-0677).

July 19-20, Atianta Hamfastival, Atlanta, GA. Contact
Atlanta Hamfestival, Inc., P.O. Box 77171, Atlanta,
GA 30357 (SASE).

July 20, Zero Baaters Hamfest, Washington, MO. Con-
tact Zero Beaters ARC, P.O. Box 24, Dutzow, MO
63342

July 25-27, Nerthwest DX Convention, Renton, WA.
Contact Western Washington DX Club, P.O. Box 224,
Mercer Island, WA 98040.

July 26, Ski Country ARC Hamfest, Glenwood Springs.
CO. Contact Bob Ludtke, KS9MWM, 1001 Grand, Glen-
wood Springs, CO 81601 (303-945-5966).

July 27, BRATS Maryland Hamfest & Computerfest,
West Friendship, MD. Contact W3GXK, BRATS, P.O
Box 5915, Baltimore, MD 21208.

July 27, Hays ARC Swaplest & Auction, Hays, KS. Con-
tact Andy Oldham, NOFBS, 117 N. 8th 5t., Wakeeney,
KS 67672.

Say You Saw it Iin CQ

on hy-gain amateur
e Crank-up
Towers

¢ HF Beam
Antennas

e Rotators

* Rebates are basad on itemized
proof of purchase dated July 1 to
September 30, 1986. Each pro-
duct must be itemized by model
number and price.

* Hebate:
$200 on HG54HD/MHG70HD
Towers
$100 on HG37SS/HG52SS
Towers
$ 50 on any Hy-Gain HF Beam

Antenna purchased with Ham IV
or T2X or HDR300 Rotator

» Rebate is limited to one of each
product category (beam anten-
na, rotator, tower) and applies
only to products purchased for
personal use.)

» Rebate requests must be post-
marked no later than October
31. 1986 and mailed to
Telex Communications, Inc.,
9600 Aldrich Ave. So..
Minneapolis, MN 55420,

Attn: Amateur Customer Service.

Time is limited—
Rebate Offer expires
September 30, 1986.

FREE FREIGHT

Order any Hy-Gain tower from
your dealer for factory shipment
direct to you. Hy-Gain will pay the
freight on the tower and any of our
antennas, rotators and accessories
ordered for shipment at the same
time. This offer is limited to within
the 48 contiguous United States.

e e — — i =
TELEX hygain
TELEX NC
9600 Aldrich Avenue South
Minneapolis, Minnesota 55420
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LARGEST HAM OUTLET IN THE WORLD

STORE BUYING POWER

ICOM [@3][ICOM|

IC-3200A IC-1271A

DUAL
BANDER -
Covers &
: Both Ghalel - Sl | 2 ;
SUpRNDY Iaracs ensre) 2 Meters \ 1.2 GHz Transceiver:
Coverage Receiver &70cm iz | The First Full-featured
SALE!CALL FORPRICE . 1240-1300 MHz Transceiver
LATEST EDITIO AT GREATLOW, LOW PRICES

ICOM]
IC-28A/28H

NOW! RAPID DELIVERIES
FROM OUR OUTLETS

2-METER MOBILES
IC-28A (25w) 1C-28H (45w)

SPECIAL NEW PRICE!

Ll e O o e et S

IC-04AT
IC-2AT IC-3AT
The Latestin ICOM's Long 25 MHz-1300 MHz WE SHIP DIRECTTO YOU
Line of HF Transceivers IN STOCK FOR FROM ANY ONE OF OUR
CALLFORLOW,LOWPRICE IMMEDIATE DELIVERY NATIONWIDE OUTLETS.

All Major Brands in Stock Now!

v YTy
B AL O ANAKEIM, CA 92801 BURLINGAME. CA 84010 PHOENIX, AZ BS5015 VAN NUYS, CA 91401 %
L ' 2620 W. La Palma 949 Howard Ave. 1702 W. Camelback Rd. 6265 Sepulveda Blvd .
g e (714) 7T61-3033, (213) 860-2040 (415) 342-5757 g&ﬂ?] 242-3515 (B18) 988-2212
%- : Between Disneyland & gorge, Mar, WBGDSV ob, K7ROH Al, Mar. KEYRA
Knotts Berry Farm Smiles south on 101 from SFO  East of Hwy. 17 San Diego Fwy
Bob Ferrero WORJ  yrianTa, 64 30340 DAKLAND, CA 94606 SAN DIEGD, CA 82123 at Victary Bivd
i 6071 Buford Hwy 2210 Livingston S 5375 Kearny Villa Rd STORE HOURS
Jim Rafferty N6RJ  (404) 263-0700 (415) 534-5757 619) 560-4800 10 AM-5:30 PM
VP So. Calil Div, Meil, Mgr. KC4MJ Joe, Mgr. K0S ienn. Mgr. KGNA 3op
Anaheim Mgr, Dotaville, 1 mi. north of 285  17N-5th Ave /175-16th Ave.  Hwy. 163 & Claremont MesaBlvd. CLOSED SUNDAYS " I\

CALL TOLL FREE (800) 854-6046

Toll free including Alaska & Hawaii. Phone Hrs: 7:00 a.m. to 5:30 p.m. Pacific Time. California and Arizona customers call or visit nearesl
store. California and Arizona residents please add sales tax. Prices, specifications, descriptions subject to change without notice.
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W4F A presents another project that is simple to build
and will greatly improve your operating pleasure and
efficiency. It’s also fun to do.

Building Ildeas For A
Consolidated Control Console

Tired of turning or throwing several
swiiches to tune-up a transmitter? Tired
of listening to the same dull tone on CW
for sidetone? Tired of reaching over for
the volume control every time a particu-
larly loud station comes on? Tired of the
jumble of wires associated with various
station accessories? If so, what I'll face-
tiously call a "CCC’"" (Consolidated Con-
trol Console) might be the answer. Ac-
tually, the name Is rather descriptive,
since In order to simplify station opera-
tion one has to first analyze what controls
and switches have to be manipulated for
a particular function and then find a way
to consolidate the controls involved for
more convenient station operation. The
process is not complicated, and just a
small “"CCC'' can vastly simplify station
operation in many cases.

This article describes two "CCC's."
Readers might wish to duplicate one or
the other or just borrow ideas from them
for a custom design. Both can find appli-
cation with practically any transceiver on
the market.

A Small ‘“‘CCC"’

The small *'CCC’"' shown in the photo-
graph is constructed in a small slope
panel enclosure (similar to a Radio Shack
No. 270-264). The circuilry can be as-
sembled from commercially available PC
boards or from the ground up following
the schematics shown with this article.
The small ““CCC" is self-powered and
performs two very useful functions—
simplified transceiver tune-up on SSB
and microphone preamplification/equali-
zation for improved lalk-power.

The tune-up idea goes back to a
previous CQ article (January 1982) and

*c/o CQ Magazine

BY JOHN J. SCHULTZ*, W4FA

The small “"CCC" in use with a typical transceiver.

nas a very simple basis. Most transceiv-
ers have very awkward tune-up proced-
ures, even the newest and most expen-
sive of them. For example, for tune-up on
SSB most transceivers require that a
mode switch be set to a “‘tune’’ position
or some constant carrier position such as
FSK or AM. Then a drive control has lo be
set at minimum and the transmitter
keyed. Now the drive level can be slowly
increased as a PA stage, antenna tuner,
etc., is adjusted. The transmitter is then
unkeyed and the mode switch reset 1o
SSB. Possibly, the drive control has to re-
sel to an operate level. The whole awk-
ward procedure can be replaced if a vari-
able-level, sine-wave tone is fed into the

microphone input of the transceiver for
tune-up. The single frequency tone pro-
duces the equivalent of a carrier signal,
and as its level is increased the effect is
the same as increasing a drive control.
However, not a single control on the
transceiver has to be manipulated or re-
set! One can increase the tone level with
one hand while simultaneously making
tune-up adjustments with the other hand
(e.g., adjusting antenna-tuner conirols
for minimum SWR).

The sine-wave oscillator used in the
small ““‘CCC" is shown in fig. 1. ltisa very
conventional RC phase shift oscillator op-
eraling at about 1 kHz. Q1 is the oscillator
itself, and Q2 is a simple buffer oscillator.

Say You Saw It In CQ
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Fig. 1- Circuit diagram of the small "'CCC."'

+av

Commercial microphone
preamp/equalizer
{e.g. Heil EQ-200)

Mic out

If you do build the circuit don't try to
“simplify'’ it by eliminating Q2. In some
cases it will work alright without the Q2
stage, but under some load conditions
the Q1 stage will not function properly
without the isolation provided by the buf-
fer stage. Similar oscillators can often be
found being sold by surplus outlets, since
a great many were produced by hi-fi man-
ufacturers for use as a level adjustment
ald in tuners, amplifiers, etc. The actual
frequency of oscillation is not important
as long as it is in the more or less flat
audio response band of an SSB transmit-
ter, roughly 500 to 2000 Hz. It is, how-
ever, extremely important that a sine-
wave oscillator be used and not a square-
wave oscillator. Be careful of this point if
you buy a commercial audio oscillator kit,
especially ones that are labeled "'Signal
Injectors."’

As can be seen from fig. 1, the poten-
tiometer which controls the output level
of the oscillator (a2 Radio Shack type
271-215) also has a dual DPDT switch
mounted on its shaft. One switch section
Is used to keythe PTT line in a transceiver
and simultaneously applies power to the
oscillator, by establishing its ground re-
turn connection. The diodes isolate the
switch functions, As shown, the circuit is
suitable for the most common type of PTT
ine which requires a positive-going
ground connection. If the reverse were
true, the circuitry could be reversed by
reversing the diodes and switching the
positive line to the oscillator. The other
switch section simply connects the oscil-
lator output to the microphone line. If any-
thing, the oscillator output may be too
high for some transceivers. In this case
one may have to experiment a bit by put-
ting resistors (10 k to 1 meg.) in series
with the oscillator output connection to
the microphone line. When properly set
up with the usual 100 watt transceiver, ro-
tation of the oscillator output potentio-

meter over about 180 degrees will result
in a very smooth, gradual increase of
transceiver output from a few watts to full
power output. At the low power setting
practically any transceiver should be
able to endure any length of tuning time.
Of course, when tuning one does have to
remember that a signal is being radiated
and that its frequency is that of the sup-
pressed carrier plus the oscillator fre-
guency on USB and minus the oscillator
frequency on LSB.

A separate PTT switch provides for
manual PTT switching as a convenience

item for normal operation.
The second main part of the small

“CCC'" is a microphone preamplifier/
equalizer so one can tailor a micro-
phone’s response for best speech intel-
ligibility. The circuitry used is shown in
fig. 1. It is that of the Heil Sound EQ-200
unit which was reviewed earlier in CQ (Ju-
ly 1982). As described in more detail in
the review, the circuitry consists of a low-

A look inside the small *

q

CC" showing the two main PC boards.

frequency attenuate/boost stage and
high-frequency attenuate/boost stage

bracketed by input and output amplifier

stages. The unit has proved to be ex-
tremely effective in brightening the re-
sponse of many dull, flat sounding micro-
phones. The unit has three controls for
gain, low-frequency attenuate/boost, and
high-frequency attenuate/boost which
are mounted on the rear panel of the
small “CCC," since once they are ad-

justed, there is rarely any need to further

touch them.

The internal photograph of the small
“CCC" pretty well shows how the PC
boards and components are mounted.
There is nothing critical about the mount-
ing of components or the placement of
the controls. The front-panel controls (the
PTT switch and the level control for the
tune-up oscillator) were mounted a bit to
the left simply to provide space for addi-
tional controls as new Ideas are incor-
porated into the unit. An earlier version of
the small ""CCC,"" for instance, had a few
pushbutton switches incorporated to
control the scanning functions on an HF
transceiver. In/out connections are made
by phono-type connectors. The 9 volt bat-
tery which powers both PC boards Is
mounted to the bottom panel of the en-
closure using back-to-back tape, al-
though this mounting method is not really
recommended. From a practical view-
point, it would be much better to mount
the battery in a battery clip on the rear
panel to facilitate battery replacement.
Don't be tempted to incorporate a small
LED in the unit to indicate a power "‘on”
condition. The battery drain of the LED
will quickly deplete the 9V battery.

| wouldn't hesitate to label the small
“CCC'" as one of the handiest accessory
items | have built for use with various SSB
transceivers. The tune-up oscillator, be-
sides serving its original function, has
also come in handy with various trans-
celvers to set speech processor levels.
Using the oscillator one can very clearly
see when a processor reaches a thres-
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If you want a 2-meter
nandheld with exceptional
features, qu
and a wide varlety of inter-
changeable accessories,
take a look at the ICOM
IC-02AT and IC-2AT hand-
helds.

Freguency Coverage. The
IC-02AT covers 140.000
through 151.550MHz and the
IC-2AT, 141.500 through
149.994MHz...both include
frequencies for MARS opera-
tion.

IC-02AT Features, ICOM's
top-of-the-line IC-02AT hand-
held has the following out-
standing features:

* DTMF direct keyboard entry

# LCD readout

® 3 watts standard, 5 watts

optional (with IC-BP7 bat-

tery pack]

& 10 memories which store

duplex offset and PL tone

(odd offset can be stored in

last 4 memories)

* Frequency dial lock

* Three scanning systems:

priority, memory and pro-
ammabie band scan

selectable increments of 5,

10, 15, 20 or 25KHz]

IC-2AT Features. The
IC-2AT Is ICOM'’s most popu-
lar handheld on the market
The IC-2AT features a DTMF

pad, 1.5 watts output and
thumbwheel frequency selec-
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ICOM 2-Meter
Handhelds

tion. The IC-2A 15 also avail-
able and has the same features

ality built to last as the IC-2AT except DTMF.

Accelsories. A variety of
slide-on battery packs are avail-
able for the | C-0Z2AT and
IC-2AT, including the new
long-life 800mAh IC-BP8
which ¢an be used with both
handhelds.

Other accessories include
the HS-10 boom headset,
HS-10SE PTT switchbox,
HS-10SA VOX unit (for
IC-02AT) and an assortment
of battery pack chargers.

The IG-02AT and IC-2AT
come standard with an IC-BP3
SC T Batrenr pack, fiexibie
anterina, AC wall charger,
belt dig, wrist strap and ear
plug. See the IC-02AT and
IC-2AT Z-meter handheids at
your local ICOM dealer.

ICOME

lications

ICOM America, Inc., 2380-116th Ave NE. Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subjed to change without notice or obligation. All ICOM radios tignificanty exceed FCC regutations Bmiting spurious emissior. 02AT1084




1-800-233-2482

KLM 7N

TR Y 335.00 Sl

<L KT34XA.ooo.... 479.00 3

a 4

R L — 169.00 ==

D 300.00 &3

: 4OM-3.ooooo 449,00 =%

=5 AOM4....... 639.00 5

EME=TIX. o ianieenereasnes 26.95 -

g OM-13LBA.......ocon 76.95 ;!.'L

o  2MIBLBX..... 95.00 £3

i 22014X... 79.95 4

LB s ermormt 95.00 A

O  43220LBX 67.95 S5

@ 432-30LBX......cconne..n 95.00 =5

Q. a2m22C........... 112.00 S

-  435-40CX. .147.00 23

< KLM WORLD CLASS 23

O ANTENNAS IN STOCK! e

NEWOSCAR g CUSHCRAFT
SYSTEM W s
ek R
T RLONN O

AOP-1....eaenne

LET US
BID A
FREIGHT
PREPAID
HY-GAIN
TOWER-
ANTENNA
FOR YOU.

AMPLIFIERS
RCS-8V and RCS-4 remote by
coax switch........... 119.95  AMERITRON
MIRAGE

1:1 Balun.................. 11.00
Ctr. insulator............. 6.00

MEJ

Tuners and
Accessories

DX-A Sloper-.......... 46.95
NEW! COAX SWITCHES

COAX-SEAL ..... $2.00/roll
7" end insulator........
1/8" nylon rope......0.05/ft

FREE-STANDING: TOWERS

HBX-40.... .198.00

HBXA8 . i 265.00 HG-375S CALL/WRITE

HBXE6. 33500 HG-52SS
N, HG-54HD  FOR PRICING.

HDBX-40............... 249.00 & 20n0

HDBX-48................ 325.00 REBATES!

Hy-gain towers shipped
freight prepaid in
continental U.S.

Today's best buy in a tower.
All steel, galvanized and
Rated at 10 and 18 sq. ft.

FOLD-OVERS: ROHN GUYED TOWERS:

RO siicsisiianss 869.00 25G sections........... 48.00
FK2558................... 929.00 45G sections......... 109.00
FK2568..........oevnee 979.00 TB-3bearing............49.95
FK4544................. 1179.00 Full line of genulne ROKN
FK4304........000neee 1279.00 accessories for complete
FK4564... e 1369.00 tower installations.

Fold-over towers shipped  PHILLYSTRAN (Non-conducting,
freight prepaid. Prices 10%  electrically transparent guy
higher in western states. systems) in stock.

WE STOCK: Root Towers and Tripods, Masts, Guy Cable,
Anchors, Guy Insulators, Brackets and Bases.

TELEX
L E >  KR-400.. 145.00
COSN o N — 229.00
HAM IV .80 KR-2000RC........... 439.00
] ) i L S S KRB0, 175.00
HDR-300.... .02 KR5400.. 295.00
WS KR-5600.. 369.00
W

ANTENNA WIRE BELDEN COAX
Copperweld........... 0.12/ft 9913 low loss......... 0.42/ft
12 ga. RG-213/U (8267).....0.40/1t
Copperweld........... 0.10/ft RG-8/U (B8237).....0.32/ft
14 ga. RG-8/U (8214).....0.35/ft
Ladder line.............. 0.10ft RG-8X (9258)......0.19/ft
450 ohm RG-11A/U(8261).....0.37/ft
RG-59/U (8241)......0.14/ft
ROTOR CABLE RG-58/U (8240)......0.13/ft

Std: (6-22, 2-18)......0.19/ft QUANTITY DISCOUNTS

Hvy: (6-18, 2-16)......0.35/ft ON WIRE AND CABLE

COAX AVAILABLE IN PRECUT LENGTHS WITH CONMECTORS ATTACHED
COAXIAL HARNESSES MADE TO YOUR SPECS

ANDREW HELIAX

antennas & towers
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Your guide to every-
thing that's new in elec-

tronics, computers and technical

education. Over 400 items. Discover

fascinating kits to build, enjoy and learn
with, as well as assembled high tech products

for home, business and hobby.

Get our

- famous nghech Catalog
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Heath Company
Dept. 012-434
Benton Harbor, Michigan 49022

MAIL COUPON TODAY and receive the latest
issue of the Heathkit Catalog free of charge

Address
City
CL-783BR3 Zip

h__-_-_-'_-__
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ALM-203T List $345.00
2m FM Handheld Transceiver ALR-206T  List3345.00

*2 Band HT =*140-1408.995 MHz Covers MARS and CAP

Band A 140-150 MHz Programmable Band Scan
Band B 150-160 MHz (Receive Only) 5 -

10 Gl : *Programmable Non-Standard Repeater Ofiset
-Euu-m Buh“lndlihll Tones *Unique Control Knob
=Battery Save Function *Completely Programmable From Microphone

-:;‘;-m Output Standard; 5 Watts with +25 Watt High - 5 Watt Low +10 Channel Memory
-nun'td-ﬂr.h oS N ea ori vou have «Built in Lithium Back Up Battery =Built In Sub Audible Control

seen Alinco's newest! *Up/Down Control On Microphons *Many Features, See Your Dealer

A e o Power Supplies

B —
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Linear Amps

List Prices From $69.85 to $156.00

*2m, 1% m and 70 cm micro linear amplifiers

*3 watls in provide 30 to 50 watts oul to convert your HT to & high
powsr moblie radio

*Each amp includes a heavy duty heal sink, protection circull and a

low pass fiiter for & olean sional Affordable performance is the final output of these workhorses. These high
*Some modeis avaiiable with a 15 db geln GaAsFET receive efficiency, high output, regulated supplies each comes with automatic
preamp, others with a 10 db gain FET receive preamp and one withan  current limit and shut down protection. Choose from 4.5 to 55 amps of out.

AF meter. put. List Prices From $69 to $333.

Model ETS 210

List $107.00 ALINCO ANNOUNCES THE PERFECT MATCH FOR MEDIUM SIZE ANTENNA SYSTEMS.
THE NEW ALINCO TOWERS ARE IDEAL FOR MOUNTING:

eLight-Weight Beams «All towers have four legs for ALINCO
*VHF UHF Antennas easy mounting. Along with ALINCO's MODEL AAZ.7
*Oscar Antenna Systems unique dual wall construction for ROTATOR

*Guy points when added support is unparalieled strength
. required *RRotor mounts Inside the ALINCO
. *No rivets - all steel boits Tower with provisions for top
. *Light-weight aluminum construction mounted thrust bearing
for easy Installation and durability
THRUST BEARING
MODEL AAZ-TA
$38.00

'a-].'/ Contact your nearest dealer or Call Alinco for the location closest to you.




The larger ““'CCC."

hold clipping level as compared to the
sometimes confusing indications on
panel meters using a speech signal. In
such a case, it is a great aid to set up a
processor so it is not overdriven, but yet
performs its intended function.

A Larger ‘‘CCC"’

The larger “CCC,"” as shown in the
photograph, is built into a Radio Shack
270-265 enclosure. It ''pulls together™ a

number of items one might find separate-
ly spread around a station installation. In
this case, it incorporates a loudspeaker,
dual 9 volt and 12 volt regulated power
supplies to power both internal circuitry
and external accessories, a PTT switch, a
tune-up oscillator of the type previously
described, a headphone jack, loudspeak-
er volume control, a microphone preamp-
lifier with variable gain control, an LCD
digital clock, and finally even an on-the-
air lamp indicator. Later on some more
circuitry was added to provide for CW
sidetone with variable volume and pitch.
However, it should again be emphasized
that the ideas incorporated in the larger
“CCC" were a response to the needs of a
particular station setup. The idea isnot to
suggest a specific "“CCC,"" but to surface
some “‘mix and match’’ ideas between
the smalland large *'CCC's"" that one can
adapt to individual station requirements.

The total block diagram of the larger
“CCC" is shown in fig. 2 witlh some
specific circuits detailed in figs. 3 and 4.
In spite of its varied functions, it is not all
that complicated. The tune-up oscillator,
as previously mentioned, uses the same
circuitry as that described for the small
"CCC."” The power supplies use standard
IC regulators and a transformer with split
18 VAC secondaries (or two separate 18
VAC transformers can be used). The loud-
speaker volume control is a standard "'L"
pad type (Radio Shack 40-980). The mi-
crophone preamplifier is a small variation
of the type Astatic uses for their amplified
D-104 microphone. It can be adapted for

e

e Headphones

LCD clock maodule
Radio Shack # 277-1005A
or similar

9v.d.c. power supply T
| Figure 3)
12v.d.c. power supply
( Figure 3)
CW keyer and sidetone
(Figure 5)

Q
12v.d.c. relay

© Sv. out

o 12v. out

Fig. 2—- Block diagram of the larger 'CCC."" Individual bloek diagrams are shown in
other figures. Clock wiring is not fully shown, as a diagram comes with the module

Say You Saw It In CQ

1986
CALLBOOKS

The “Flying Horse"

has a great new look!

it's the biggest chanage in Callbook history!
Now there are 3 new Callbooks for 1986.

The North American Callbook lists the
amateurs in all countries in North America
plus those in Hawaii and the U.S. possessions.

The International Callbook lists the calls,
names, and address information for licensed
amateurs In all countries outside North
America. Coverage includes Europe, Asia,
Africa, South America, and the Pacific area
(exclusive of Hawaii and the U.S5. posses-
sions).

The Callbook Supplement is a whole new
Idea in Callbook updates. Published June 1,
1986, this Supplement will include all the
activity for both the North American and
International Callbooks for the preceding
6 months,

Publication date for the 1986 Callbooks is
December 1, 1985. See your dealer or order
now directly from the publisher,

oNorth American Callbook
incl, shipping within USA
incl. shipping to foreign countries

$25.00
27.60

o International Callbook
incl. shipping within USA
incl. shipping to foreign countries

$24.00
26.60

O Callbook Supplement, published June 1st
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER
0 Both N.A. & International Callbooks

incl. shipping within USA
incl. shipping to foreign countries

i B BN BN B S A B O B S A

Iinois residents pleass add 64% sales tax.
All payments must be in U.S. funds.

“gallbook w

Ao 925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

Tel: (312) 234-6600 E E
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Kantronics Introduces

2400 BAUD PACKET

Not Just For

All Computers

But For All TNC's Too!

WHY 24

Packet channels
are congested, and

00 BAU D? all been operating

at 1200 baud with

faster is better. So Kantronics has designed a Bell 202 (1200 baud) standard tones. However,
2400 baud PSK (phase shift keying) modem the bandwidth of our radios is fully capable of

and included it in an all new KPC-2400. In addi-

running up to 2400 baud, giving us congestion

tion, we are making this modem available in relief. Our phase shift modem (PSK) takes ad-
PC-board form to add to your TNC-1 or TNC-2,
cables included! If you have a KPC-1 or KPC-2,
we'll take it in trade for a new KPC-2400.
Since October 28, 1982, the rules have allow-
ed for baud rates up to 19.6K. Of course, we've

KPC-2400 Features

e AX 25 version 2 software

¢ Supports multiple connects

e All EPROM software is
Kantronics written and
U.S. copyrighted

* Advanced software HDLC,
eliminating expensive chips

*|n-house programmers/engineers
*|n-house service representatives

*Periodic updates
—we keep you on the air

vantage of the bandwidth available and the
reasonable linearity of the audio channels, and
it is designed with the V.26TER CCITT specifi-
cation in mind. To add to your TNCor trade for
a new KPC-2400, see facing page.

KPC-2400

All the Features of KPC-2
Plus 2400 Baud

When we set out to design the KPC-2400 ™, we
wanted i1t to be compatible with existing units, and it is.
The KPC-2400 features both the KPC-2 modem for
300 baud HF and 1200 baud VHF work, and a new
phase shift keying (PSK) modem for 2400 baud opera-
tion. All modes are software selectable with HBAUD
command!

In addition, we've retained the RS-232/TTL jumper for
easy direct interface to PC compatibles or the VIC/C-64
series. Hence, with the KPC-2400 you get HF, VHF, and
2400 baud packet with all computers that have a serial
port, all in one!

The KPC-2400 of course, retains the version 2 soft-
ware with multiple connects, and we’ve included an on-
board memory diagnostic routine too.

Suggested Retail $329.00




Speed up your local area network with the new 2400 TNC
Modem™. The 2400 TNC Modem is a PC-board that mounts S d U Y
directly above your existing TNC PC-board. By adding the pee p Our
2400 TNC Modem to TNC-1 or 2, you gain 2400 baud while
retaining 1200 baud operation, switch selectable. ’ N‘ = 1 Or
Two 2400 TNC Modems will be available—one for TNC-1's, and another for

TNC-2's. If you purchased a TNC-1 or TNC-2, manufactured or kit version, the 2400
TNC Modem should be compatible. If you have a home brew case, the installation ' N ‘ a 2

may reguire case modification.

The 2400 TNC Modem will be available in late June. You may order the 2400 TNC
Modem through a Kantronics dealer or directly through Kantronics, using check, money order,
Visa or Mastercard. Suggested Retail $149.00 (includes shipping) .

To
2400 BAUD

Trade In Your KPC-2400

EXCHANGE SCHEDULING FORM

K l c- 1 o r To schedule your KPC-2400 exchange, please fill out the information

below and mail this form, including $149 00 payment (shipping included)
1o Kantronics, 1202 E. 23rd Street. Lawrence, KS 66046. You will be
K P C ; ? notified by mail of your authorization number, and scheduled exchange
= date. DO NOT RETURN YOUR UNIT WITH THIS FORM. This form is be-
ing used to SCHEDULE returns.
When it 158 time to return your unit, please DO NOT SEND BACK ANY

FO " a N eW CONNECTORS, CABLES OR POWER SUPPLIES. Send back only the
unit itself. Any cables, connectors, or power supplies received will not be

returned. You will receive a new manual and a 9-pin connector with your

new KPC-2400.
KPC-2400 | -
Address
City State Zip
That's right—Now you can trade Phonel } Date
in your Packet Communicator Unit to be exchanged (check one) kPG . - _KPE2
(KPC-1), or KPC-2, and for just Saral Number
$149.00, you'll receive a NEW KPC- Payment (check one) Check or Money Order
2400 ___VISA
It's easy. All you have to do is fill Kdaaton Card
out the KPC-2400 EXCHANGE
SCHEDULING FORM, and mail it to VISA or Master Card Number
Kantronics with check, money order, Exp. Date
Visa or MC number. You’'ll be
scheduled for exchange and notified Any unit returned to the factory without payment, authorization number

by mail when to return your KPC-1 or and prior scheduling will not receive priority placement

KPC-2 to Kantronics. Once we
receive your unit, a new KPC-2400
will be shipped directly to you.

You may also schedule your ex- Time) Monday-Friday, and we’ll take it from there.
change by calling the Kantronics To guarantee a quick turn-around time, Kantronics is schedu/-
order desk and giving your Visa or ing ALL exchanges, and assigning authorization numbers. Any unit
MC number. Just call (9131842-7745 returned to the factory without prior scheduling and authorization
between 9-12, 1-4 (Central Standard number will not be given priority placement.

K< Kantronics

RF Data Communications Specialists
1202 E. 23 Street Lawrence, Kansas 66046 (913) 842-7745
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Fig. 3- Nine VDC and 12 VDC power supplies.

All tuners

are not created equal =

Model 229-A Tuner

It's true.

While some tuners may look alike . . . even feature equall
... there can be a world of difference in PERFORMANC

TEN-TEC HAS IT ALL

Efine components

Some may indicate a one-to-one match at many different settings. And,
that's not necessarily good. “Confusing” might be a better word.

Because there is only ONE BEST MATCH per frequency.

Finding that BEST MATCH with TEN-TEC’s Model 229-A Tuner is simple.
With the 229-A, featuring a “REVERSIBLE “L" CIRCUIT, you don't get the
run-around. What you get is that one . . . and only . . . BEST MATCH.

You get something else, too. You get extremely BROAD BAND COVER-
AGE so that you can do more communicating and less fiddlin' around with the

tuner looking for another point of resonance.

REVERSIBLE “L" CIRCUIT adjusts to high or low antenna impedence . . .

gives no false load indication.

Can you think of a better way to solve your antenna loading problems when

scooting from one end of the band to another?

TEN-TEC Model 229-A Tuner
gives you even more. It handles a full
1,500 watts, covers 160-10 meters,
features a built-in Power Meter-SWR
bridge, silver plated roller inductor,
4-position antenna selector, with
coax connectors and post terminals
for balanced or unbalanced lines.

All this for only $299.

Available in kit form, Model 4229,
$219.

See your dealer or write

TEN-TEC,INC

SEVIERVILLE, TENNESSEE 37862
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low-impedance microphones by using
ahead of it almost any sort of 1:20 K ohm
transistor interstage transformer as an
impedance step-up device. The LCD
clock, also a Radio Shack item, uses two
miniature pushbuttons for both time-set-
ting and month/date display functions. It
operates off of a single AA battery which
is contained in a mounting on the back
panel of the unit. Details on how to wire it
come with the clock module. As can be
seen from the schematic, relay PTT line
switching is used in the larger "‘CCC."
This arrangement means a bit more
power supply drain, which is of no con-
seguence since the unit has an internal
AC power supply, but means that it will
universally interface with any transceiv-
er's PTT line arrangement.

The reason for incorporating the head-
phone jack on the unit was not simply
based on convenience. |t was planned to
later on incorporate both a keyer IC and
separate volume/pitch sidetone controls
in the larger ""CCC" for CW operation.
More than adequate room was left in the
enclosure for this purpose, and the cir-
cuitry that was eventually installed Is
shown in fig, 5. It provides for complete
flexibility as regards speed, volume, and
pitch control. It i1s a greal improvement
over various keyer arrangements, both
internal and external to a transceiver,
where one cannot enjoy the flexibility of
being able to adjust the various controls
at will,

Again, as can be seen from the photo-
graph, extensive use was made of phono
connectors for In/Out connections on the
larger ""CCC." An 8-pin DIN connector
was used for the microphone/out con-
nector simply to provide extra intercon-
nection possibilities for a single um-
bilical-cord connection to a transceiver
having external scanning control possi-
bilities (e.qg., the Yaesu FT-One) via a mi-
crophone plug. In most casesit canbe re-
placed by simple phono-type connectors
for the PTT and microphone lines.

Construction of the larger "'CCC’' is far
easier than it looks because of the way
the Radio Shack enclosure is divided. Ex-
cept for the power-supply components,

all circuitry can be mounted on the top
cover, which is, In fact, a wrap-around
aluminum piece incorporating both the
front and back paneils. If one has a simple
metal-hole-punch tool, one can punch out
all of the connector/control mounting
holes in a few minutes after their posi-
tions have been marked. The only real
wiring precaution that must be observed
s to use shielded wire for the In/Out con-
nections to the microphone preamplifier.
As an extra precaution against RF prob-
lems the microphone preamplifier was
enclosed in a small sheet-metal box, al-
though such a precaution is, admittedly,
a bit overdoing it unless the specific need
for such shielding can be demonstrated.

Operating convenience using the
larger ""CCC"" doesn't leave too much to
be desired. | wouldn't say that one can sit

Say You Saw It in CQ
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lacking. The features that were lacking | tremely satisfying results as related to
were not really '‘great’” ones, but they | the time involved in constructing the unit.
were ones that got to be annoying by their | Who knows? Perhaps some manufac-
absence as a transceiver was used for | turer might even develop a commercial
extended operating periods. A very | unit. Since only transceiver In/Out con-
casual amateur band operator may, | nections are required and since trans-
frankly, not find much value in a "CCC'"' | ceiver performance can be improved in
box, but I'll be willing to venture that any | several dimensions on both receive and

reasonably active amateur will find that | transmit, the idea would seem to be ripe
his version of a "CCC'" will return ex- | for further development. ﬁl
+9v. @ I ﬂ— —Q_ Mic
5mF I out
I .001 9 i
2N2712 EK L
.01 680K
Mic _",S -"
A rear view of the larger “"CCC. " Liberal , ? Aty N
use is made of phono jacks for external i ALy
connections. The battery to the left is a
holder for the LCD clock only. 150K
$ 1e0
Fig. 4- Microphone preamplifier.
]1+5|u,d.|:. Key line €———o
AS REQUIRED FOR |
500K READ RELAY "
WEIGHT
(ITRIM PQT)
3.3K 1K
o +9v.d.c.
l = = :ﬂdﬁﬂ
+——
e AAAS J—_j/\. 2N3643
10K 250K
VOLLUME
500K =
i PITCH
005
10K 33mF
A look inside the larger ""CCC." Power- MYLAR
supply components are mounted on the | H_]
base with other components mounted on B Tk NI T e e
the top shell.
Curtis 8044
back in an armchair and use the "'CCC" T gl TN SSTER | SRR TR

to completely control an amateur radio 4 1
station, but operating conditions do ap- I= ‘ ‘ {‘_‘ M 500K 1
proach that ideal when one considers —-% SPEED

that use of the ""CCC'" allows one to tune éLTMMETn*r
up a transceiver without adjusting any 100K 100K (s BT
transceiver controls, adjust incoming re-
ceived volume, adjust modulation via the
microphone preamplifier gain, etc. It || o
simply is a great convenience accessory _rll | » ‘ " i

regardless of which transceiver one hap-

pens to be using. 4o +9v.dc.

Summary Ao = NOTES:
The “"CCC'"' boxes developed in my sta- = + 001 ; Ens;:t.il:: : :E.E?Er yES

tions simply because in SpilE of all “_jE h Eonl = Capacitors = Ceramic disc (except .33mF unit)

controls present on modern transceiv-

ers, a few features always seemed to be Fig. 5- The electronic keyer circuitry which was later added to the larger “CCC."

Say You Saw It In CQ July1986 e CQ e 21




It’s not as difficult as it sounds. You really can have a
good time exploring the new world of packet radio
even if you’re not an engineer.

Packet Radio
How To Work It (Not How It Works)

Packet radio is touted as the fastest-growing
mode in amateur radio today. And it may well be.
But even so, it has drawn only a relative few
hams into its ranks. Some who have tried it em-
brace the mode as the greatest thing since tran-
sistors. Others have thrown up their hands in
frustration and sold their packet controllers.
Each group will argue endlessly that it's
wonderful—or terrible. And as usual, the truth
lies somewhere in between.

Fact: If youdon't like “‘talking’’ on a keyboard,
you won't like packet radio. If a microphone or
CW key is your thing, stick with it. If contesting
or DXing is your primary amateur radio interest,
forget it. Packet's not for you.

Fact: If making computers talk to each other
excites you, and if you'd like the opportunity to
help in the continuing development of a new
technology, you're missing the boat if you miss
out on packet. If you like radioteletype and yearn
for a garble-free means of exchanging informa-
tion, you've found it.

Last month we introduced the basics of pack-
et operating: what it's all about, what it's like on
the air, and proper operating practices. This
month we’ll concentrate on one of packet ra-
dio's major drawing cards—packet bulle-
tin-board systems. Plus, we'll discuss the future
of the mode and how you can be part of it.

Bulletin Boards

Packet radio is great for sending messages,
especially if the person you want to reach isn't
around when you want to reach him or is too far
away to contact directly. The growing network
of packet “‘digipeaters’’ will let you link up with
distant stations, but if you just want to send a
message, or read the latest bulletins from ARRL
headquarters, you'll want to get familiar with
your local PBBS, or Packet Bulletin Board
System. (And if you don't have one in your area,
you might want to consider starting one.)

PBBSs serve two basic functions: (1) Storing
and forwarding of personal messages, and (2)
providing a database of information and pro-
grams of amateur and general interest.

*28 Maple St., N. Tarrytown, NY 10591
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Conclusion

BY RICHARD S. MOSESON*, N2BFG

The database and message-storage func-
tions are quite similar to those on tele-
phone-based computer bulletin boards, except
that you incur no telephone costs and have to
share the frequency with others. And there’s
very little privacy. While you may designate a
message as personal, and the PBBS will list it
and show it only to the addressee, the contents
are readily visible to anyone who’s monitoring
while you're uploading the message or while the
recipient is downloading it (the price you pay for
not having a price to pay).

The forwarding feature of PBBSs is unique to|

packet—and to bulletin boards running soft-
ware written by Hank Oredson, WORLI (or
WORLI-compatible software). This is the most

popular BBS software, though, sochances are

good that your local system will be equipped for
automatic forwarding. If it is, you'll be able to
leave messages not only for other users of the
same system, but for someone on another
“RLI"" BBS. All you have to provide is the call-
sign of the recipient’s ''home’’' BBS, At prede-
termined times, various PBBSs automatically
connect to each other and transfer files going to
or through the other’s system,

Let's look more closely at each major feature:

1. Messages. There are two general message
types: personal and general (bulletins, etc.).

Personal messages may be sent to any other
ham who is active on packet at your BBS or
another. The @ symbol is used to mark the
destination BBS. People are working now to set
up a reliable means of using packet for National
Traffic System messages, as well. When that's
in place, you'll be able to send a message to vir-
tually anyone via packet, provided there's a
PBBS in the recipient’s general vicinity.

Bulletins and other general messages may be
posted in a PBBS's message section as well.
These are generally addressed to ALL and are
used to relay ARRL bulletins, announcements of
club meetings, upcoming hamfests, etc. Oper-
ating hints, as well as notes directing interested
users to specific files in the BBS's file section,
may also be posted as general messages.

2. Files. Again, there are two general types:
text files and programs.

Text files include things such as regional

specific area, or a guide to using the BBS. There
are also calendars, lists of stations active on the
bulletin board, info on connecting specific TNCs
to specific radios, etc.

Programs are just that—public-domain com-
puter programs that may be downloaded from
the BBS computer to yours, then stored on disk
for future use. Many have amateur radio ap-
plications, but there are also many general-
interest programs available.

Checking In

Connecting to a packet bulletin board system
is just li' @ connecting to any other station—C
(Callsig.1), or C(Callsign) Via (Digipeater). PBBSs
can only handle one user at a time, so if some-
one else is connected when you try to hook up,
you'll get a ""busy’’ message. If you have a
printer hooked up to your system, it's a good
idea to turn it on when you're connected to a
BBS. First of all, there's a lot of stuff there you
may want to save as hard copy. Second, the info
comes inat 1200 baud—aquite quickly if it's flow-
ing smoothly—and it’s very easy to lose things
as they go by. Third, if your monitor has only a
40-column display, you'll need an 80-column
printer to make sense of most maps or charts.
(If you don’t have a printer, be sure to have a buf-
fer turned on, so you can review the material
later.)

But how do you get your hands on that fast-
flowing info? Bulletin boards are "'interactive”’
systems. You have to tell them what you want.
To do that, you have to ''speak their language."’
The language, or set of instructions telling a
computer to do a specific task, is embodied in
the software—the program used to run the BBS.

WORLI software, which is becoming the de
facto standard for PBBSs, lets you give one-
letter commands such as L (list), R (read), W
(what—rfor a listing of program files rather than
messages) and B (bye—to sign off). There are
also more specific, two-letter commands such
as RM (read mine) or LB (list bulletins).

(I won't list all the different commands here,
just those needed for a basic explanation. More
specific information on the WORLI| system is
available in an excellent guide written by Jon
Pearce, WB2MNF, of Medford, New Jersey. It's

digipeater maps, lists of active packeteersina | available as a text file on many RLI systems, and
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arrangements are being made for TAPR tomake
copies available for an SASE. | highly recom-
mend it.)

(Since the WORLI system is the most popular,
the commands | discuss here are for that sys-
tem. Other systems may have different com-
mands. If none of the letters | use has the de-
sired effect on your BBS, just follow screen
prompts to get more information about that
specific system. Also, | will occasionally use
“‘quotation marks'' and/or (parentheses) to set
off commands within the text of this article. They
are not needed on the air. Don’t use them.)

Let’s Take A Tour

Welcome aboard the S.5. PBBS. We hope
you'll enjoy your visit. Please plug in your TNCs
and connect. Our first stop is the welcome
screen. If you've been here before, it will greet
you by name and let you know if you have any
new messages. If you do, it will list the message
number, the station it's coming from, and a brief
title. It will also let you know how many mes-
sages have been posted since your last visit.

An L command now will list the titles of those
messages, along with the callsigns of the orig-
inating and destination stations. If you have
mail, typing RM will let you read your messages.

(Wait for a prompt, usually a >» , before sen-
ding a command. And once again, be patient. |f
the BBS doesn’t acknowledge your transmis-
sion or respond to your command, fight the
temptation to send it again. Everything will even-
tually get through and the BBS will end up
repeating itself if you've repeated commands.)

If this is your first time on the BBS, the com-
puter will probably ask for your name and QTH,
then give you the opportunity to list all the active
messages on the system. On future check-ins
the list command will only show you the
messages that have been posted since your last
check-in. (You may view earlier messages, but
you have to give the BBS computer a starting
point.) You may list the messages with the L
command or, if you're not interested in seeing
personal messages for other people, you may
type LB to list only bulletins or LA to list only ARRL
bulletins.

Okay, you've got your list. Now let’s say you
want to read message number 3011. Type: R
3011 (return). The message will print out on your
screen (and/or printer). You'll know it's finished
when you get a what next request from the BBS.
The wording will vary from system to system, but
the general idea will be the same—""I'm done.
What would you like next?"”

If the message was addressed to you, it's
good practice to kill it once you've read it. There
are two ways to do this: either type K(msg #) or
KT (msg #). The K will simply remove the file from
the listing and free up the disc space for another
message. KT stands for Kill Traffic. It not only kills
the message, but automatically originates a
message back to the sending station, letting
him/her know the date and time that you picked
up the original message.

MNow it's your turn to send a message. Let's
say you want to send me a message telling me
how wonderful this article is. If I'm a regular user
onyour BBS, you just type S N2BFG (Return). The
BBS will then ask you for a brief title. When
you've done that, it'll give you the go-ahead to
type in the message text. You may either type it
from scratch, or if you've written it earlier and
stored it ina buffer, you can just send the buffer
contents (a good idea, since it takes up less time
on the shared system).

When you're finished, you need to let the BBS
know. On the RLI system, a Control-Z (Return)

sends the "'finished’’ message. You'llknow it’s
been received when you get a what next
message from the BBS.

What do you do, though, if you want to send
me a message and |'m not a regular user of your
BBS? It's simple, if you know which BBS | do
use, and your system is part of the nationwide
network of linked BBSs (look for a file named
LINKED.BBS or something similar to find out
which systems regularly “‘talk’ with yours).
Since my "‘"home'' BBS is WA2SNA-1, you ad-
dress the message to N2BFG @ WA2SNA-1. The
BBS will automatically forward the message to
the SNA bulletin board, where I'll see it waiting
when | check in.

If you don't want everybody else to read your
message to me, you can mark it personal by typ-
ing SP N2BFG. |f you do want everyone to read
your message, you may make it a bulletin by typ-
ing B and addressing it to all. (SB ALL). It will
then show up on the listing of bulletins when
someone types LB.

Important Note: When you send a message to
a particular person, it's the recipient’s respon-
sibility to killthe message once it's read. When
you send a bulletin, it's your responsibility to kill
it after an appropriate amount of time. (For ex-
ample, if you're announcing an event be sure to
kill the bulletin the day after the event.)

Let's move on now to the next stop on our
tour, accessible by pressing W on your
keyboard, followed by a Return. We've now
entered the realm of the files, and a list of what's
on the BBS disk will appear on your screen,
generally followed by a number. This is the file
size in bytes.

Seeing what's inside these files is different
from reading a message. Files and programs
aren't read; they're downloaded. The command,
logically, is D, followed by the file name. If the file
is long, it may take quite a while to dump from
the BBS computer to yours.

Yes, the data travels at 1,200 bits per second
(baud), but not every packet gets through on the
first try. Especially on a busy channel, it may
take quite a few retries to get each packet
through, and that can mean a longer-than-
expected time to complete the download.

With most TNCs, you use regular terminal
software, so downloaded files can be sent
directly to disk. Others, such as the AEA PK-64,
have their own software that won't permit this.
Inthese cases you have to download the file into
your buffer, then save the buffer contents.

The same procedures are used in reverse
when you want to post a file on the bulletin
board. To Uplead, you use the U command,
followed by whatever name you want to give the
file. When the BBS is ready, it will tell you to send
the file generally followed by a Control-Z to mark
the end. (If you can’t upload directly from disk,
you'll have to put the file for transfer into one of
your transmit buffers, then send the buffer on
cue.)

oome systems permit you to check your file
by immediately downloading it. Others, how-
ever, delay its appearance on the index until the
sysop (control operator) has had a chance to re-
view it and make sure it's legal, etc. So don't
worry if you finish uploading a file,doa W, and
don’t see your file.

One warning on uploading files: Before you
send your file, do a W to check the available disk
space on the BBS computer. Then check the
length of your file and make sure it isn't bigger
than the available space. If you overfill the BBS
disk, you can mess up all sorts of things and
create lots of work for the sysop to clean it up.
Some data could be lost forever. (If your over-
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Step up

to the world’s most-
advanced antenna system!

WITH NOT A SINGLE
WATT WASTED IN LOSSY
TRAPS! (There aren't any!)

Hams in over 50 DXCC count-
ries have done so already!

il

ystems

offer:

— Maximum gain plus F/B
ratio with low VSWR across
each band =~ |
2 kW CW output power
10/15/20/(30) 40-meter
bands with up to 7 band
coverage incl. WARC bands
with seif-supporting
“TWIN-BOOM" and boom-
legths from 8 to 20 ft
Air-core teflon dielectric coax-
balun and stainless-steel
hardware at no extra cost
traditional Blackforest crafts-
manship

The DJ2UT-MULTIBANDERS
provide the superior full-size
monoband-beam performance
required during the present
sunspot minimum. |

For further information contact:

H.J. Theiler Corp.

P.O. Box 5369
Spartanburg, SC 29304
(803) 576-5566

or our distributor in Canada:

Com-West Radio Systems Ltd.
8179 Main Street |

Vancouver, BC V5X 3L2

(604) 321-1833

Selected dealerships available.
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load causes a disk crash, which it could, every-
thing on the disk could be lost.) So be careful.

However, several sysops have told me that
overlpading the disk on an upload is just about the
only way you can damage the system. | know many
active packeteers who are afraid of checking in-
to a bulletin board for fear they'll break it.

According to sysop Jon Pearce, WB2MNF,
“There's not a lot you can do to mess things up

. they're pretty bulletproof.” Basically, use
common sense, Don't kill a bulletin or a mes-
sage addressed to someone else. You can'tkill
a program file (only the sysop can do that). Also,
don’t be afraid to talk to the sysop. At minimum,
Pearce said, leave him a message saying ""hi"’
and giving him your name and QTH. Pearce also
suggests that you find a local voice repeater
where packet people gather and ask your ques-
tions there.

(By the way— BBS software [especially non-
WORLI software] is still being refined. Bugs pop
up. If you think you're doing everything right and
the BBS goes batty, the problem is probably with
the BBS, not with you. If you can't get it to do
what you want, disconnect and give it a rest.)

Gateways

Some BBSs offer 'gateways’’ to their users
—the ability to send your signal in on one fre-
quency (2 meters, for example) and out on an-
other (such as 20 meters). This permits you to do
some HF DXing on packet without needing a
TNC that operates on HF.

Remember, though, not to tie up the BBS call-
ing CQ 20 during “‘prime time,"" weekday eve-
nings when many people want to use the
system. Infact, do all you can to make your BBS
visits during prime time as brief as possible. This
will let the greatest number of people enjoy the
system's service.

We've seen how to list messages and files,
read and send messages, download and upload
files, and even use a gateway for HF packet.
That's about all you cando on a BBS. All that's
left to do now is leave. On most systems you
send something like a B (for “'bye'’) and the
system will log you off and initiate a disconnect.
This is better than your switching back to CMD
and typing a D for disconnect.

That’ll work, but the BBS is much happier if
you do it its way. Remember, the BBS is your
friend. It's a good idea to keep it that way. (The
only time you should initiate a disconnectis if the
BBS won't respond to your Bye command after

several retries. It's happened to me at least

once.)

We hope you've enjoyed your tour aboard the
S.S. PBBS. Please check in again. And once
again, we remind you that this is a shared sys-
tern and encourage you to keep your future vis-

its brief. (Many operators check in, pull down the |

list of new messages, then check out. After they
figure out what they want, they check back in
and request specific messages. This increases
efficiency and reduces frequency clutter.)

DXing

Speaking of clutter, one of the worst Hertz-
grabbers is BBS DXing, connecting with that
BBS two states away, just to see what's there.
Chances are, according to sysop WB2MNF, you
won't find much on a distant BBS that isn't

““Level 3''—How It Works

| recently had my first chance totryouta
digipeater, or ''switch," using “level 3"
software. N2DSY-3, in Northern New Jer-
sey, is the first wide-scale "'beta-test’’ site
for the N2WX software.

As explained in the main text, you con-
nect directly to the ""switch,’’ then ask it to
hook you up with the desired station.
Here's how it works,

When you connect to the "'switch, " you
get a standard connect message followed
by some gibberish (at least that's what it
looks like on my screen). After you see that,
you have to send a carriage return, which
“wakes up'’ the switch. It then gives you a
prompt to enter the call of the station you
want to contact, the calls of up to three digi-
peaters, the @ symbol, and an 11-digit
number. Make a note of this number, be-
cause you'll only get it once. And you need
it to make the connection.

In an example provided by N2DSY, to
make a single-hop connection to W2PAT,
type: W2PAT @03100201100 (Return), It will
respond PAD: Connection Reset; then when it
makes the connection, it will say Linked to
W2PAT. Whatever you send will then be
passed along to W2PAT, even though your
screen says you're connected to the
switch.

If you get the number wrong, or if the sta-
tion is busy or not available, you get a
lengthy Pad cleared message and a to
prompt letting you try again. If you goof a
few times, the number will scroll off your
screen, which is why you should write it
down.

Use a regular disconnect to end your
QS0. The station initiating the disconnect
will get the standard message. The other
station will see a link terminated message
before being disconnected from t+- switch.

My first contact was over a 50-mile path
on a busy frequency. And while it took a lit-
tle while for the packets to get through, the
switch acknowledged what | sent on the
first shot each time, freeing me to send
more or to carry on an additional QSO.

Having both stations "linked”" through
the switch rather than being connected di-
rectly to each other is no problem—unless
you're linked to a bulletin board. When |
first hooked up to a PBBS through
N2DSY-3, it said '"Hi, Gordon'' (N2DSY)
and gave me a list of his mail. That, how-
ever, Is why software writers do ‘beta
tests''—to discover problems in the field
before general distribution. And, ""This Is
only a test.”’

Overall, though, | say bravo to N2WX!

available on your home system. There's a lot of |

sharing, and the good stuff makes its way |

around quite quickly.

Pearce also noted that BBS DXing is real
slow, your packet probably won't get through,
and it ""really hogs up the channel."

“If you're going through six (Eastnet)
digipeaters,'’ he said, "'then the whole East
Coast is listening to you talk!"" Jon added that
some sysops, such as W3IW! in Maryland, limit
the number of digipeaters you can use to reach
the system. At W3IWI, any connect request with
more than three digis in the path will be rejected.
MNF's maximum is seven.

Crystal-Ball Time

Now that you have a pretty good idea of how
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HF Equipment |

IC-735 HF transceiver/SW rcvr/mic
PS-55 External power supply.......
AT-150 Automatic antenna tuner ...
FL-32 500 Hz CW filter.............
EX-243 Electronic keyer unit .......
UT-30 Toneencoder ......occuvvs..

Regular SALE
889.00 769
169.00 149%
399.00 359%
59.50
50.00
TBA

IC-745 9-band xcvr w/.1-30 MHz rcvr 999.00 799%

PS-35 Internal power supply .......
EX-241 Markerunit.....cooovvveness
EX-282 FN Uit ccovemmmmaness
EX-243 Electronic keyer unit .......
FL-45 500 Hz CW filter (1st IF)
FL-54 270 Hz CW filter (1st IF)
FL-52A 500 Hz CW filter (2nd IF)
FL-53A 250 Hz CW filter {2nd IF)

FL-44A SSB filter (2nd [F)..........
SM-6 Desk microphone.............
HM-12 Extra hand microphone.....
MB- 12 Mublle nmunt ...............

IC-751 Y-band xcvr/.1-30 MHz rcvr
PS-35 Internal power supply .......
FL-32 500 Hz CW filter (1st IF)
FL-63 250 Hz CW filter (1st IF)
FL-52A 500 Hz CW filter (2nd IF)...
FL-53A 250 Hz CW filter (2nd IF)...
FL-33 AN HEES . ccvcmiasnie s
FL-70 2.8 kHz wide SSB filter
HM-12 Extra hand microphone.....
SM-6 Desk microphone.............
RC-10 External frequency controller
MB-18 Mobile mount......cccvune..

rrrrr

-----

169.00 149%
20.00
39.00
50.00
39.50
47.50
96.50 89%
96.50 89%
159.00 144%
40.00
39.50
2199

1399.00 999%
160.00 149%
29.50
48.50
96.50
96.50
31.50
46.50
39.50
40.00
35.00
21,95

3935
89+

PS-15 20A external power supply
FL-32 500 Hz CW filter..............
FL-34 5.2 kHz AM filter
BC-10A Memory back-up...........
SM-5 8-pin electret desk mic
MB-5 Mobile mount................

------------

IC-720A 9-band xcvr @ (CLOSEOUT) @ 1345.00 683>

149.00 134%
59.50
49.50

8.50
40.00

Other Accessories:

PS-15 20A external power supply.....
CF-1 Cooling fan for PS-15.........
EX-144 Adaptor for CF-1/PS-15 ....

PS-30 Systems p/s w/cord, 6-pin plug
OPC Opt. cord, specify 2, 4 or b-pin

SP-3 External speaker .......ueeneees.

SP-7 Small external speaker..........

CR-64 High stab. ref. xtal (745/751)

PP-1 Speaker/patch (specify radio)...

SM-8 Desk mic - two cables, Scan.....

SM-10 Compressor/graph EQ, 8 pin mic

AT-100 100W 8-band auto. antenna tuner

AT-500 500W 9-band auto. antenna tuner

Order Toll Free: 1-800-558-0411

Regular SALE
149.00 134%
45.00
6.50
259.95 234%
10.00
54.50
49.00
56.00
139.00 129%
69.95
119.00 109%
399.00 359%
499 .00 449%

ICOM]

Check the Prices at AES"!

Other Accessories cont. Regular SALE
AH-2 8-band tuner w/mount & whip 549.00 489%

AH-2A Antenna tuner system, only.... 429.00 389%
GC-4 World clock ® (CLOSEOUT) 9995 £9%
GC-% Wond cloek...cv.ineianviivin 79.95

HF linear amplifier Regular SALE
IC-2KL 160-15m solid state amp w/ps1795.00 1389

6-meter VHF Portable Regular SALE
IC-505 3/10W 6m SSB/CW portable 46900 419%

BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger,......ovivvenens 12.50
EX-248 FMunit....coovvvenvnnnnss 49.50
LC-10 Leathercase .......couvvuuun 34.95
VHF/UHF base multi-modes Regular SALE
IC-551D 80W 6-meter SSB/CW....... 735.00 649*
EX-106 FM option......oovovvvunnnes 125.00 112%
BC-10A Memory back-up........... 850
IC-271A 25W 2m FM/SSB/CW ....... 735.00 649%
AG-20 Internal preamplifier ........ 56.95
IC-271H 100W 2m FM/SSB/CW...... 944.00 789%
AG-25 Mast mounted preamplifier 84.95

IC-471A 25W 430-450 SSB/CW/FM xcvr  839.00 729%
AG-1 Mast mounted preamplifier 89.00

IC-471H 75W 430-450 SSB/CW/FM 1149.00 989%
AG-35 Mast mounted preamplifier  84.95

Accessaries common to 271A/H and 47TA/H

PS-25 Internal power supply for (A)... 99.00 B89%
PS-35 Internal power supply for (H)... 169.00 1493%
PS-15 External power supply ......... 149.00 134%
SM-6 Desk microphone ............... 40.00
EX-310 Voice synthesizer ............. 41.25
15-32 CommSpec encode/decoder..., 59.95
UT-15 Encoder/decoder interface... 12.50
UT-155 UT-158 w/TS-32 installed..... 79.95
VHF/UHF mobile multi-modes Regular SALE
IC-290H 25W 2m SSB/FM, TTP mic... 549.00 479%
IC-490A 10W 430-440 SSB/FM/CW  649.00 569%
VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25W 2m FM w/TTP mic 389.00 349%
IC-27H Compact45W 2m FMw/TTP mic 429.00 379
IC-37A Compact 25W 220 FM, TTP mic 449.00 349%
IC-47A Compact 25W 440 FM, TTP mic 489.00 429
PS-45 Compact 8A power supply ... 11295 99%
UT-16/EX-388 Voice synthesizer, 478 31.00
SP-10 Slim-line external speaker... 31.95
IC-3200A 25W 2m/440 FM w/TTP.... 569.00 469%
UT-23 Voice synthesizer,........... 31.00
AH-32 2m/440 Dual Band antenna  32.95
Larsen PO-K Roof mount ........ 20.00
Larsen PO-TLM Trunk-lip mount 20.18
Larsen PO-MM Magnetic mount  19.63

IC-1271A 10W 1.2 GHz SSB/CW Base 1049.00 929°

PS-25 Internal power supply ....... 99.00 89%
EX-310 Voice synthesizer........... 41.25
TV-1200 ATV interface unit......... 115.00 106%
UT-158 CTCSS encoder/decoder ... 79.95
IC-120 1W 1.2 GHz FM Mobile........ 49900 4494
ML-12 1.2 GHz 10W amplifier ...... 339.00 2999

Repeaters Regular SALE

RP-3010 440 MHz, 10W FM, xtal cont, 1049.00 949%

RP-1210 1.2 GHz, 10W FM, 99 ch.synth 1259.00 1129
Cabinet for RP-1210 or 3010........ 269.00

CESENGR |
VISA

8 Hand-held Transceivers

it Deluxe models Regular SALE
B IC-02AT for Zm....... 369.00 299%
IC-04AT for 440 MHz 399.00 339%

Standard models Regular SALE
IC-2R for Zm.......... 239.00 189%
IC-2AT with TTP....... 269.50 209%

IC-3AT 220 MHz, TTP 299.95 249%
IC-4AT 440 MHz, TTP 299.95 249%

Accessories for Deluxe models Regular
BP-7 425mah/13.2V Nicad Pak - use BC-35 67.50
BP-8 800mah/8.4V Nicad Pak - use BC-35... 6250

BC-35 Drop in desk charger for all batteries /4.95
BC-60 6-position gang charger, all batts SALE 349.95

BC-16U Wall charger for BP7/BPS8............. 1995
22 B I, T A L 18.49
LC-14 Vinyl case for Dix using BP-7/8 ........ 18.49

LC-02AT Leather case for Dix models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 42.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 31.25
BP-4 Alkaline battery case.......ccovvvnvennnnne 13.75
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CA-5 5/8-wave telescoping Zm antenna .. 18.95
FA-2 Extra 2m flexible antenna .. 10.00
CP-1 Cig. lighter plug/cord foi BP3 or Dix.... 10.75
CP-10 Battery separation cable w/clip........ 19.99

DC-1 DC operation pak for standard models 18.75
EX-390 Bottom shde cap.. et 1 80
MB-16D Mobile mtg. bkt for all HTs... i 2599
LC-2AT Leather case for standard rnm:lels 389.95
RB-1 Vinyl waterproof radio bag..........vv.... 30.00
HH-88 Handheld shoulder strap................ 14.95
HM-9 Speaker microphone..........covvvinene.. 39.00
HS10 Boom microphone/headset.............. 19.50

HS-10SA Vox umit for HS-10 & Deluxe only 19.50

HS-10SB PTT wnit for HS-10..... 19.50

ML-1 2m 2.3w in/10w out amphﬁer ..... .SALE 89.95
$S-32M Commspec 32-tone encoder .. . 2995

Receivers Heguiar SALE
R-71A 100 kHz-30 MHz, 117V AC..... $849.00 689°*

RC-11 Infrared remote controller... 59.95 49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IH s 1 (B
FL-44A SSB filter (2nd IF). . 159.00 144%
EX-257 FM unit .. IR S 1
EX-310 Voice synthesuer 41.25
CR-64 High stability oscillator xtal  56.00
SP-3 External speaker..... | O 54.50
CK-70 (EX-299) 12V DC option..... 10.95
MB-12 Mobile mount............... 21.99

R-7000 25 MHz-2 gHz scannming rcvr 969.00 8493

RC-12 Infrared remote controller ... TBA
Voice synthesizer ........c.c.ovvveens TBA
AH-7000 Radiating antennz........ 89.95 (6)

HOURS @ Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line: 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday.

Please use WATS lines for Ordering
use Regular lines for other Info and Service dept.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELEGTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442-4200
AES® BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside Out

Ohio

1-800-321-3594

ORLANDGO, Fla. 32803
621 Commonwealth Ave.
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

i¢1-800-327-1917 No Nationwide WATS

Flonida

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

Outside
Nevada

Associate Store

CLEARWATER, Fila. 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

1-800-634-6227

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Dutside 1_800_62 1-5802

Ilinois




packet in general and bulletin boards in par-
ticular work, what changes should you expect to
confuse you in the future? Plenty, but the hope
is that they’ll make things easier and more
efficient.

First of all, packet groups around the country
are working on a ""backbone’ or trunk system
for relaying traffic between bulletin-board sys-
tems at high speed. This trunking will be done on
220 MHz or higher frequencies, and at 9600
baud or higher speeds. Moving this relay traffic
off of 2 meters will greatly help in reducing con-
gestion on 145.01. Transmitting it al 9600 baud
or higher will greatly improve efficiency of inter-
system transfers.

Next, some packet systems are already
experimenting with ‘‘level 3" software, written
by Howard Goldstein, N2WX. This will bring
about some fundamental changes, according to
Gordon Beattie, N2DSY, of RATS (the Radio Am-
ateur Telecormmunications Society) in New Jer-
sey, RATS is performing the first wide-scale test
of level-three software. First of all, says Beattie,
the new software will bring new names—a TNC
will be called a PAD (for Packet Assembler/Dis-
assembler) and a digipeater willbe knownas a
SWITCH (for Switch).

Stations will connect directly to their local
switch and ask it to connect to the station
they're trying to contact. Stations may be able
to dictate the routing or may have to leave that
up to the computer at the switch. The digipeater
(oops, switch) will attempt the connection, then
let you know when it's complete.

There's one big advantage to this. Right now,

when you're connected to someone, your TNC |

resends packets until it receives an ACK-
nowledgement from the destination station. On

a muiti-hop path or on a crowded frequency, that
round trip can take ages. Under level three, you

will get your ACK directly from your local switch,

freeing your PAD to send the nexi group of
packets.

Thenit's up to the switch—which generally
has more power and a better antenna location
than you do—1o fight it out with other stations on
frequency to get your message through. A cor-

rectly received packel is acknowledged at each |

step along the path, eliminating the need for
many retries. This, in turn, should greatly reduce
congestion.

The future may also hold some specialization
of frequencies. In crowded areas today, stations
trying to rag-chew on packet often have to com-
pete for time and frequency space with bulletin-

board systems. If this gets much worse, which |

seems inevitable, the packet community will
have to start coordinating itself (either by itself
or through existing repeater coordinators) to try
to get things better organized.

My personal recommendation is that certain
packet frequencies be designated ““BBS-pri-
mary' (145.01 and .05, for example), while
others would be ""QSO-primary'’ (145.03 and
.07, to continue the example). Stations operating
bulletin boards or digipeaters to link bulletin
boards would “live’ on the former, while
“switches'’' devoted primarily to conversation

would reside on the others. Coordinators should |

recommend frequencies to groups planning to
put up digipeaters and try to encourage the
building of networks on other frequencies
similar to those established on 145.01.

Keeping Up To Date

Generalinterest magazines suchasCQand | writing and refining software. He stressed,

BELDEN 9913 /9914 CABLE
“N” Connectors $3.50 Crimp or Solder Type

FOXINTERNATIONAL, INC.

717 W. UNION HILLS DR. #3-190

PHOENIX, AZ 85027
(602) 971-2755

“We Specialize in Custom Connectors”
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E AMATEUR AND COMMERCIAL @
COMMUNICATION SERVICES
* REPAIRS * TESTS * INSTALLATIONS
* ALIGNMENTS = MODIFICATIONS » EVALUATIONS

* Modern Lab

Other Accessories

Mon-Thurs
8:00 am - 10:00 pm
Fri 8:00 am - 5:00 pm

Gef! NBCE
517-626-6044

* KLM Electronics Repair Facility

|akesec

COMNAAAUSIC AT OIS, INC.

« FCC, NABER, SBE and APCO Licensed

* 30 Day Warranty On Work Performed
» Sales Of Commercial Land Mobile, Paging, Portable And
Maobile Telephone And Marine Equipment With Antennas And

13313 FOREST HILL RD.

GRAND LEDGE, MICHIGAN 48837
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QST will cover the major developments in
packet radio. But if you want to be fully informed
and feel a part of “'the packet community,”
you'll also want to subscribe to one or more
specialized packet newsletters. Among the best
known are Gateway published by the ARRL, PSR
Quarterly, by TAPR (Tucson Amateur Packet
Radio), and the FADCA Newsietter published by
the Florida Amateur Digital Communications
Association.

Don’t feel you have to live in Arizona or
Florida to join either of these last two groups.
TAPR is the leading developer and promoter of
packet radio in the United States and has
members all over the country. FADCA is a ma-
jor regional force in packet and also has
widespread membership.

Contributions Welcome

There are two types of contributions packet-
eers (even new ones) can make to the future of
packet radio; work and money.

"“There's a lot of work yet to be done,"’ re-
marked BBS sysop Pearce. "'This isn't like 2
meter FM, where you can just get a rig and get
on and join the guys. The system is still being
developed."

Pearce added that there are opportunities
available for folks who just want to help—and
also for those seeking some recognition.
“There's so much room for someone to con-

| tribute something—locally and nationally,"” he

noted. *'If you're willing to work on something,
there's a good chance to become a leader and
become well-known, locally or even national-

. ly." Pearce added that TAPR is *'real short of

RF guys’™ and is always looking for help in

though, that volunteers must be willing and

| able to do the advanced type of work required.

And if you don't have expertise 1o contri-
bute, Pearce continued, money will do fine.

“The packet network isn't free,"’ he pointed
out. "'Digipeaters and bulletin-board systems
cost money. The average investment now is
between $400 and $1,000." Pearce says the
best way to offer financial support is by joining
one or more packet organizations—TAPR,
first and foremost, plus various regional
groups and local clubs that are putting out the
cash to build and maintain the packet network
in your area. (TAPR, of course, has invested
huge sums in developing the TNCs and the
software that makes all this possible.)

Tying The Ribbons

Well, inveterate rag-chewer that | am, I've
rambled on here through two issues of this fine
magazine with what probably could have been
said in one . . . one small book. | hope you've
gained some useful hints on getting through
the maze of packet operating—and on keep-
ing your blood pressure down.

Sometimes when you get heavily involved in
something like packet (or DXing or contesting
or whatever), it's hard to remember that this is
basically a hobby. Luckily, though, editors
have a way of restoring perspective. And about
halfway through this project, as | was explain-
ing to CQ editor Alan Dorhoffer what was head-
ing his way in the mail, he stopped me and
asked, "Rich, are you having fun with
packet?"

"Yes,'' | answered. ''The frustration has
worn off and I'm having a ball.”

“Great,"" said Alan. ""You ought to end the
article that way."' Eﬂ

Editors also have a way of being right.
Say You Saw It In CQ
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Antennas And Amplifiers.

P.O. BOX 1000 * MORGAN HILL, CA 95037 = (408) 779-7363

CIRCLE 41 ON READER SERVICE CARD




In coming up with a new product you have to recognize the need,
anticipate the market, and accept the challenge and risk of new
technology. The folks at Kantronics have been generous with us by
sharing some of the ideas and experimentation that went into seeing
the possibility, and coming up with that new product.

The Basics of Differential

Phase Shift Keying And
2400 Baud Packet

BY TOM POLCYN, PHIL ANDERSON, WOXI, AND TRAVIS BRANN, WASRGU*

An argument can be made that tech-
nology has pushed FCC rules toward a
more liberal use of digital technology for
our hobby over the last few years. Or per-
haps it can be said that the rule changes
have brought about more experimenta-
tion. Reality probably stands somewhere
In between.

In the case of packet radio, the rules
allow for baud rates faster than we cur-
rently have been working. On March 17,
1980 the FCC legalized ASCII at 300 bauds
below 28 MHz and at 1200 bauds between
28 and 225 MHz. Then, on October 28,
1982 the FCC amended the rules so that
any digital code could be used above 50
MHz. In addition, it raised the rate to 19.6
K bauds between 50 and 220 MHz. How-
ever, as all packet operators know, we
communicate at 1200 bauds with fre-
quency-shift keying (FSK) modems. In ad-
dition, while a few have talked about going
to 9600 baud, current radios in use in our
shacks allover the U.S. are not capable of
supporting this rate with any form of
modulation. This would include current 2
meter radios such as the ICOM 27H, ICOM
271, and Kenwood 9750, all good radios.

The average bandwidth of the audio
channel in these radios is about 2400 Hz
(300-2700 Hz). From a quick calculation
based on the Hartley-Shannon Law, such
a bandwidth or channel could support a
theoretical rate of about 8300 bits per sec-
ond (BPS) at a S/N of 10 dB.

The Hartley-Shannon Law’ states that
the theoretical rate for a channel is

C=B"*Logs(1 + SIN)BPS
where Cis the channel capacity in BPS, B

*Kantronics, 1202 E. 23rd St., Lawrence,
KS 66046

'Introduction To Communication Systems,
F.G. Stremler, Addison Wesley, p. 5.

is the bandwidth of the channel in Hertz,
and S/N is the signal-to-noise ratio at the
receiver,

However, most modems will attain at
best perhaps 33 % of the maximum attain-
able rate or channel capacity. Therefore,
we should expect to be able to design,
build, and operate a modem at VHF with an
effective rate of about 2700 BPS. So, it
would seem that 2400 baud would be a
good target, providing a speed increase of
100% for packet operation.

With this in mind and assuming that we
shall not see modified radios from the
manufacturers for a couple of years, we
set out to redesign the modems usedin the
Packet Communicators and TNCs. After a
great deal of experimenting and some
false starts, we settled on a 2400 baud dif-
ferential phase shift key (DPSK) format. The
basics of DPSK are outlined below. The
format has been highly successful in the
telephone modem arena. In addition, we
set out with the idea in mind that whatever
we came up with, it would be added to and
be downward compatible with existing
Packet Communicators. That is, a new
high-speed modem would be added to
rather than replace the 1200 baud FSK
modem now in use in all units. In this way
operators could fall back to 1200 to com-
municate with those whose units are now
upgraded.

Differential Phase Shift Keying
(DPSK)

Amateur digital communications to date
have used frequency shift keying (FSK).
With FSK modems a binary signal is repre-
sented by one of two frequencies, mark or
space. As the binary input changes from a
zero to a one, for example, the modem
shifts from a mark frequency to a space
frequency. Hence FSK is labeled frequen-
cy shift keying. Standard mark and space
frequencies for RTTY and packet are
shown in fig. 1.

mark
2125 Hz
1200 Hz

Fig. 1-Shown here are the FSK MARK and
SPACE frequencies.

mode
RTTY :

space
2295 Hz
2200 Hz

packet

10 REM
=@ REM
3@ REM
48 REM
=@ REM
lce REM
INEPUT
110 SNR = @
PRINT
FRINT "BANDWIDTH =";B;"HZ"
PRINT

PRINT "CAPACITY", "S/N RATIO"

O TR R R R
CHANNEL RATE VERSUS..
SIGNAL-TO-NOISE RATIO

AND CHANNEL BANDWIDTH
e T T

"BANDWIDTH/HZI "3B

PRINT "=———————— u‘ i

i4@¢ FOR I = 1 7O 21

145 C = INT (B » LDOG (1 + SNR) /
LOG  (2))

15@ PRINT C,SNR

16@ S5MR = SNR + 1

ll?ﬁ NEXT 1

i@ END

JRUN
BANDWIDTH/HZI 2408

BANDWIDTH =2400HZ

CAPACITY 8/N RATIO
@ @
400 1
3803 2
4800 3
gale 4
6203 S
e737 &
= ¥
7607 =
7372 9
asez 1@
BEe@3 11
(=1=1- 51 12
9137 13
3376 14
FJ600 15
9809 16
1aad7 17
1&195 18
1a372 19
18541 . 28
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Fig. 5- Audio band phase distortion limits.

With differential phase shift keying
(DPSK) the phase of the signal is shifted in-
stead of shifting frequency. Hence, with
PSK only one audio tone is used, 1800
Hertz. PSK can take several forms: binary,
4-phase, 8-phase, and so on. Constellation
diagrams for these PSK forms are shown
in fig. 2. No big or little dipper constella-
tions are shown, but these diagrams do
look like star patterns, and hence are
named constellations.

For the 2400 DPSK modem we used the
4-phase scheme pictured in fig. 2. As
stated above, the audio carrier was set for
1800 Hz. To this a little twist was added;
the phase shifts will occur at 1200 baud,
but the effective data rate will be 2400
baud. This is not magic; we used what is
called a dibit process.

The data stream to be transmitted is
divided into pairs of consecutive bits (di-
bits). Each dibit is encoded as a phase
change relative to the phase of the im-
mediately preceding signal element (see
fig. 3). At the receiver the dibits are de-
coded and the bits are reassembled in cor-
rect order. The left-hand digit of the dibit is
the one occurring first in the data stream.
The phase change is the actual phase shift
in the transition region from the end of one
signalling element to the beginning of the
following signal element. The meaning of
phase change is illustrated by the line
signal diagram shown in fig. 4.

The first two DPSK modems were built
and one was installed in a modified KPC.?
The second one was mountedona TNCH.
These units were then tested at 2400 baud
with good results. (See the accompanying

Say You Saw it In CQ

Fig. 4- Phase change signal diagram.

article on 2400 baud packet and bit error
rates, this issue).

As a result of that experimentation, we
decided to redesign the KPC into a
KPC2400 packet unit, supporting HF
packet at 300 baud, 1200 FSK (normal)
packet, and this new speed, 2400 PSK
packet. All speeds are accessible by soft-
ware command.

For example, suppose that you were
operating packet on VHF at 1200 baud.
Then all you would have to do to go to 2400
baud packet on VHF is to enter the fol-
lowing command after the CMD: prompt:

CMD: HBAUD 2400

The unit will automatically switch to the
PSK modem and interface it with your 2
meter rig and the microprocessor section
of the KPC-2400.

Although we have not had experience
with all rigs in use, it does seem thata TXD
of 8 works best with the ICOM-27H,

ICOM-271, and Kenwood 9750. As far as
phase shift keying is concerned, we did not
experience any problems with distortion
as far as the audio passband of these
radios is concerned. More expe. . menta-
tion and understanding would b: aelpful. In
the telephone industry a phase distortion
specification (CCITT recommernidation) re-
garding the audio band is shown infig. 5. A
linear phase characteristic, of course,
would be ideal, but we suspect that if one
stays within the specifications used for
wire-line operation, operations should be
satisfactory.

In conclusion, we were delighted to op-
erate the PSK modems for the first time.
The packets seemed lightning fast. By
now, of course, after a month of testing,
the speed seems normal.

2KPC is the Kantronics Packet Communi-
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ThiA The Nation s Premigr KDK & Santec Dealey!
WILLIAMS 222

600 LAKEDALE ROAD, DEPT. Q
COLFAX, N.C. 27235

(919) 993-5881

Noon to 10 P.M. EST
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MULTI BAND TRAP ANTENNAS

1985 CQ WW DX CW Contest

[ ] L |
High-Claimed Scores
TRAP DIPOLES:
#:-é“ ?Eﬂ;-'?ﬂ-'lﬂ Tr?‘ ?’:ﬂm
DY 101804080 & b5 KBIA 103,800 | HADMM 959,408 | YU3RU 141,944
e O s fadi oot N S N2KW 100,116 JF1EQA 054 786 XEZKN 136,218
TRAP VERTICALS-“*SLOPERS"":* OA4ZV 940,168 4N3E 131,024
541 WS 1 " 3.5 MKz OK1DBM 902,022 VGTIG 126,063
- £ v ph i 3 = - WIFV 197,120 UWaLT 793,755 UASAL 120,225
o Wi -l as ) 4 U.S.A N4RY 123,165 | UA4RZ 785902 | CT2CO 117,789
*Lan e ySaC edmoyt | ages - - —t i Single Operatar KBGL 81.911 KHERS Tre.m2z UASCEM 113,523
“Feed ine can Do bured S *Feemarent or Pertatee Lhe T All m mﬁ HM Eﬂ.ﬁﬁ UPENH ?TT.EEE UHEFH;N lﬁﬁ.ﬂ‘ﬂ
ALL TRAP ANTENNAS are Ready to use - Faclory assembled w11 KM g:ﬁg:ﬁsa igﬁn 34.32 gggm_ ;ggigg.: Uﬁ.ﬂﬂ.gT ::::g;g;
Commercial Ouality -Handle tull power - Comes complets N2LT 2 703.206 WROPOH JEI DIDKW ?'-IITIT?EI HBE! AMO QEIEEI
with: Deluxe Trauﬁ. Deluxe cenlar connecior, 14 pa Stranded WAGRF 2 EH.E-EE HEH'EPG 1'953 EE oHB ?Sglaﬁ.ﬂ LZ2C 1' 1
'-EEDDEIWBHI anl. wire and End Insulators. Automatic Band NAWW EjiﬂE.EdE KOKX g’?-m" JH1IQEE 10 -? &8 M 61,900
awilching - Tuner usually never required - For all Transmit- K3ITUP 2 329 376 WOUO ﬂﬁ? OKIVD 553'512 RAGAK ‘33"391
ters, Recervers & Transceners For all ciass amateurs - One KazZ0 2 157 396 25.34 VE2AYU 67 g YO3KWJ 61,466
feediine works all bands - Instrochons mciuded - 10 day e 596 DKBNG 25,416
\ | W3BGN 2,090,889 1.8 MHz OK2ZBFN 667 652 UGSGAW 55,440
A K1EA 2,002.184 | wsyR 47 005 ULTEDR 646 266 YV10B 51,042
SINGLE BAND DIPOLES (Kit form): WZREH 2000432 | kizm 33818 | HZIHZ 640,757 | YUTBW 48,200
Hetel  Bend Longea o AIBV 1985816 | aniks 24,120 HBOAGA 636,768 CT1ADZ 43 418
D13 15 R 18 95 KIWW 1723153 | Nasu 22,792 | OHEYF 620,825 | IY4FGM 43,362
i 40 6 22 wazv 1675080 | NapN 22052 | JATDLE 612,468 | VE3MFA 37,026
080 BOTE 130" 25 95 N2MM 1584020 1 Nomm 19066 | OZTHT 605935 | YU4YA 35,840
sl = e A W3xu 1,592,032 | noxA 15500 | UVBWW 602,784 | RT5UY 30,956
incluges assembly instructions, Deluxe center connector, 14 K1iu 1.461 4T3 NATH 12 B47 OK2DFW 58 160
ga Siranged CopperWeid Antenna wire and End insulators WoRE 1.458 345 WEUVZ 11 058 I2UBI 29 040
K1VR 1.427.580
COAX CABLE: (inciuges PL-259 connector on sach end) AALS 1,338,951 Mutti-Dperat ‘Eﬁu &;’ﬁ m EE
T o ma T e WIVTM 1.317.120 Singée Transmitier YU3ER ap32 | uDeDC 24,576
el W 2% 6 ¥ :EN :gf;& K1KI 3477100 | YVIQP 2664 | KHECC 23,901
DELUXE CENTER CONNECTOR W1IHN 1,072,832 352.':‘,‘ 3;’3;3?.?; ,J;.:':;;E? f:gﬁg Muiti-Operator
N A W e K32z 1058255 | kavxjo 2,716,780 Single Transmitter
& NO Solgenng K4JPD 1,049,688 K300 2 530,456 21 MHz VaA 5.093.865
" Wit SO-20 Retaptace KS1L 1,028,608 | miC 2,251,770 | CXS5A0 1,308,750 | KP4BZ 041,458
@ Handies Fuil Pows NAKG 1.015,230 NEND 2 031,263 CEADNP 752,496 KHBXX 4212528
rf v B o sdeneevegg CE-1 N4RV 933870 | wagwe 1825634 | LU4FDM 561,200 | OKSH 3,882,645
o (oo Quas®y $8 95 AK1A 993 580 KTIM 1.B0S BO4 AZSIGIHCT 936288 HGEN 3,430,224
wawe 820,304 | jcyxm 1,610,046 [SMPN 307,195 | CYUSAB 3-3“;-;;
DELUXE ANTENNA TRAPS: Compietely sesied & sibacd] oot ace | WOSLE 1547535 | VK6AJ 2A0 J. e S
weatherproot -Sohd Drass lerminals Handgies Full ‘ NZ2PP 1,485,713 ZKAXT 225432 , -
NATO 740,280 | wony 1,461,465 | VI4XA 2oa655 | HGSA 3,043,782
Powar - NO jumpers - NO Soidering KEMM/7 738 684 eriged 1310 921 YU2CT 201 360 GUBAAA 3,004 444
Instructions included K20y 892,045 : : : HGIR 2.774 804
—— - For 4-band Dipole Ant KEZM 1,297,545 CT3ET 188,960
SERPE 10/20/15/10 $35.00/pr NaVZ 673920 | NEAW 1,258,631 JUCBF 164,944 | URIRWX 2,625,422
- 5 KINZ 1,217,160 AX4J0 131,377 | GB4DX 2,501,583
For 5-band Dipole Ant | ey - OH2VY 2,400 B44
- 1 - 80/40/20/15/10 28 MHz KaZO 1,114,182 FEIRF 126,217 iy
enir K4DDB 578 | waap 1 008 902 ‘ KATEAKHS . 2,137,620
ORDER DIRECT FROM FACTORY. AN orders shwpped US KY1H 1.024 380 UQ1GWW 2,133,515
Posipaid. VISA/MC - give card #, Exp. date, Signature 21 MHz 70 YX5A 1,065 860 UZ2FWA 1,958,264
K1RM 275,100 Multi-Opecator DK3GI 776 860 HSBA 1,952,241
SH'HH HEHUF!'ET“HIHH, IHE. KaGO 218.610 Multi-Transmitiar SH3BH 773 352 IS3MWEBOL 1.879 800
Dept. 104, P.0. Box 1538 WBUA 170,640 | waLpi 7062000 | OHBOS 669,783 | UQIGXN 1,864,408
Hendersonville, NC 28793 — WEYA 162,046 | NsAU 5 995 005 KHEMD 621,184 | OHBAV 1,836,680
i Doaler Inquiries Invited == WANL 162162 | KorR 4921560 | YLUIDX kil B i iy b
N4BP 130,758 | kyRx 4987 976 XE2GL 475,405 LASX 1,611,484
CAIRGLE 19 ON WBATDH 116,702 | agos 4211093 | VEBOU 445516 | YT2R 1,496,484
K57T50 108,752 nEd YT3A 417,600 uP1BWW 1,472,310
NEW PRODUCTS K9QVB 75849 | waow oo sis | AE700 377195 | OK3KAG 1,471,350
' i VI NABSH 64640 | wsas 3.951 376 ULTCW 350,424 DKaTU 1,302,128
WBaQHD 62,795 NETU 2 788 544 GACNY 311,924
' KESCK 51.051 | woAH® gans T2l AT W 274,750 WUA-Opersier
- ) K5L20 2 308 041 JHTLVK 261,252 Multi-Transmitter
QOSL FOR = i__;-l_ E FA CT SHEET 14 MHz YUTRU . 256,850 EASCE 8,397,038
QS JHR FR w i orEe K2vV . 655,046 UBSWE 253,512 V2A . . 7.463 449
DESIGN ELECTRONICS OHIO K3RV 634,203 Single Operator JKIMAZ 240,768 OK7AA 5,741,850
4925 S. HAMILTON RD K2SX 480,340 All Band UBSNQ 219,500 JASYHF 4,519,400
GROVEPORT. OHIO 4312¢ K1BW 462504 | EAQIE 5,736,784 UALWI 200,236 DLOKF 3,909,040
N5SCR 453870 | OY4VT 5,676.53% OHTAB 3,794 640
KY2P 402,996 | D44BC 5,462 283 NL7G 3,604,935
WDSLLD I ET4 CNBES 5.451 250 KP4AF] 696 864 JASYKC 3.012.256
NTTT 279660 | PJ2FR 5,434 550 XE2FU 665 T28 JATYAA 2 014,096
KB7G 275232 | YVSTK 4,839,410 YZ9A B37.144 JATYFB 1,975,125
WSFO 256,413 | 4vaC 4281212 YT3M 472,102 DLOWU 1,587,404
N4AMO 229,750 | C53AA 3,500,877 OH2KIZB2 445 897
WDBAUB 228,280 | NHEJKHE 3,341,986 JASBJC 421,296 ORPp
K258G 217,382 VPEMEY 2,541 616 UAIDZ 406,080 All Band
NBGG 208,726 | UP2BIM 2,150,640 UATALZ 204,264 RBSIJ 267,097
Automatic KA3NED 183,665 YBOARA 1,763,900 HEK1HHX 274,122 4XBIF 248,060
NTRO 165678 | OH2BH 1,716 972 KLTRA 237,690 OK3IAG 148,400
MOBILE ANTENNA > KIRHY 155,680 | VG38BVD 1568832 | UMBMO 225584 | GaELZ 130,938
NYBMMKH2 1,588 608 RATAD 191,471 DLIYX 95 D64
R e L B e e 7 Mz GILNS 1571970 | JATHMZ 165138 | JATAS 86.612
ing or resonator changing 500 watts PEP K1MM 448,968 | VSEDO 1,563,262 TF3CW 156,728 YO8BSE 86,410
power rating ® Large center loading coil K10X 440 342 UBSEC 1,468,310 SMECCT 66,006
e Corrosion resistant construction ® Special NEQR 366,375 JIQPU 1,340 808 OK1DKR 53 620
mﬂu: :;.-:u:mm commercial or maritime KASW 281,836 HEK1AMW 1,267,032 EAZIA 258,408 SPSLM 44 100
u 95 WABYVR/Y 256,080 | UP2BOD 1,235,616 UASFAR 228,800 N1AFC 43,785
GE Ng '2_11'” S"E;‘EB“"F"" AATA 245,508 | AHEA 1,231,796 | VE2HQ 183,582 G4FDC 38,437
: AA4LL 176,896 | K3UOC/YV4  1,168.272 VG3IBMV 172,805 UBSREN 30,996
1000 Hansen Road NTBG 166284 | RWOWA 1,136,770 I03JSS 167 664 YO3CDN 28.896
Corrales, NM B7048-0419 N2DT 139,482 ZCACZ 1,127,648 SMZEKM 154 464 W1S0X 26,700
(503) 898-3251 NTRT 136539 | G4BUO 1,111,456 G4FAM 143,165 W40EL 26,076
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In the beginning Henry Amplifiers
were for communications. Many still
are. Amateur, commercial, MARS,
military, short wave broadcast, FM
broadcast, VHF link, domestic,
foreign. .. Henry amplifiers go
everywhere for diverse services. HF
point-to-point, VHF, UHF, SSB, AM,
FM, RTTY, packet, meteor burst, digi-
tal, marine shore station. . .are you
beginning to get the idea? If you need
a special purpose vacuum tube
amplifier for a specific frequency from

2 MHz to 500 MHz at power levels up
to 10,000 watts, we invite your inquiry.

But communications is only the
beginning. Think about plasma
generation, sputtering and etching,
thin film deposition, laser excitation,
nuclear magnetic resonance (NMR),
photo-emissions and mass spec-
trometry, scientific research, industrial
production. .. Henry equipment is
used in all of these applications. We
have always been customer driven
and still are.

Recent projects include:

10,000 watt 41 MHz Meteor Burst
L.S. Air Force

10,000 watts 60 Mhz

U.S. Aif Farce

2,000 watts 45 MHz

numerous customers including SHAPE Headquaners,
U.S. Dept. of Interior, The Mitre Company, M-A Com, Ete."

2,000 watts 13.5 ﬁll-lz
Plasma generator for vacuum etching, many customers,
1,000 watts 13.5 MHz
Same application as previous listing
5,000 watts 1 3-.#: MHz
Same application as previousiisting
5,000 watts various Marine HF freq

Laser Excilation, Al

2,000 watts 110 to 150
United Techilio

If you have a requirement for high power RF, p

4,000 watts 145 MHz VHF
3,000 watts 320 MHz
Pulse lor Satellite Test station, Hughes Aircraft
5, atts 400 MHz
2
,500 watts 27.12 MHz
Argon Torch Pholo-Emissions Spectrometry — Switzerland
watts 40 MHz
i.m*nm 27.12 MHz
apectrometry, VG Isolopes, England
| watts 13.56 MHz
yatts 6 MHz
yave AM — Broadcast, Iraq
ratts 70 MHz

Poinl-to-Point — Indonesia
Ise for Laser Excitation, University of California
same application as above — The Baird Corporation
g — Munich, Germany
Radar Research, England

Annon, Mary Silva or Ted Henry (Los Angeles office).

And don’t forget, Henry Radio still prnduces the wnrld s broadest! line of fine Amateur amplifiers!

SERVICE

' ”ﬂ” ”ﬂl/ﬂ 2050 S. Bundy Dr., Los Angeles, CA 90025
% YEARS IJFjrr Butler, Missouri 64730

(213) 820-1234
(816) 679-3127
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Look out Family Handyman, CQ has a woodworking project.
With simple tools you can make your own operating desk in
almost no time, and best of all, it costs very little money.

uite often the last item considered
when assembling a station is the table or
desk used to support the never-ending
gear placed on it. Obviously it should be
strong enough and yet not ugly. If one is af-
fluent enough to purchase an excellent
custom desk, there need be no problem.
On the other hand, equipment is often
placed on a flimsy or unattractive table
because of insufficient funds or lack of
imagination.
| have two young friends who are now
enjoying their General class privileges, but

BY GERALD SAMKOFSKY*, NAZB

deed be a welcome adjunct to their sta-
tions. We talked about various options,
working within a limited budget. At that
point my wife reminded me that my own
station had been parked on a very old wal-
nut table that had been scratched and
dented enough over the years and de-
served a rest. We had a group project of
sprucing up our stations.

We checked the trade sheets and clas-
sified ads for used wooden or metal desks.
The ads indicated that some were avail-
able in clean condition for $50 to $80, yet

How To Build A
Low-Budget Operating Desk

build our own using the photo and descrip-
tion as our guide?”’

The following is a list of materials
needed to build the desk. As you can see,
the material is quite inexpensive, and
might even make use of some scrap
lumber you may have around the house.

Materials and cost per desk were:

Desk top 1 x 12" x 96", spruce. . . .$5.00
Four2” x 47 x 8’ pine studs @ $1.50 ea.$6.00
Particle board, 34" x 14* x 32*.....%$2.00
Shelf supports (scrap) 4" x 1* x 36" .%.50

both agreed that a suitable desk would in- many were foundtobe toosmall or flimsy  pesk-top ledge 1” x %* x 6’ .. .. $1.00
for our needs. While checking througha Hardware—3” and 12" screws. . .. $2.00
mail-order catalog, | noticed a photograph  Paint and sandpaper ..$2.75
and description of a student desk which  Total | | 519 25
*1420 Mount Vernon Drive, Holiday, FL seemed quite sturdy, but the asking price Fu,-trmaugsmng adrawer wood cost would
33590 was $199. “Well then,” | thought, “‘whynot  be approximately $3.00.
—— =a
Desk top (1" x 24" x 487)
Fig. 1- Plans for the low-budget operating desk. The simple - 1" x 12" x 48" (2 req'd) -
construction techniques make use of hand tools. {or single 17 x 12" x 96°)
Desk ledge
12" x 1" x 3" —»
(2 req'd)
Desk top support C i i — i |
Desk top ledge 1':4"::20'1 l
: %" x1" x46 [EI'EQEH
- — S
\ {Desk top braces)
DRAWER tumnnnu 2" x 4" x 32" B
Front = 34" x 3" x 12" (2 req d)
Back = 32" x 2V2" x 12"
Bottom = V2" x 12" x 11" (plywoaod) _Dﬁﬁ legs .
Sides = 2" x 22" x 12" (2 reqg'd) £-%x9 :124 :
Slides = V2" x ¥2" x 11" (2 strips req'd) (G req d) 1 .
Slide supports = 3" x 34" x 11" {2 req'd) 1‘{_ | e
\
G See note g
Bookshelf support Bookshelf
A" x 1" x 7" Te" % 14" x 32"
latform
(4 req'd) Particle board cut in half g:‘: in < 20"
{1 pc under each end) lengthwise to form '
bookshelf \2reqd)
NOTE:
Dotted lines indicate bookshelf feature. Backboard leans backward to
=3 m prevent books from falling out.

—

——
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The finished product. Here it is fully assembled and painted, ready for use. The desk is
both attractive and sturdy.

Using the drawings and picture, as-
sembling the desk is actually very simple.
Since | am badly vision-impaired, | could
only use hand tools, which again simplifies
construction. The use of 2* x 4* studs for
3 legs on each side along with supports
made our desks unusually sturdy. They
easily support over 150 pounds of equip-
ment and books. The 32* long book shelf
contains my CQ magazines, Callbooks,
and test instruments. The book shelf is
mounted against the two rear legs on each

side. Supports for the shelf are fastenedto
these legs. The shelf itself is canted up in
the front.

We did add a drawer to our desks, as we
were fortunate enough to obtain three
drawers from an old cabinet. You can
probably find a similar drawer or make one
for not very much.

You can add whatever features you
may need to customize the desk for your
own station. The big thing to remember is
that it can be done, and you can do it! [iil

SAVE MONEY!

1-800-237-3063

7 AM.TO 5 PM. MON-THURS
(IN CONTINENTAL US. EXCEPT FL)

FOR ALL YOUR

CRYSTAL
NEEDS!

General Communication
Industry « Marine VHF
Amateur « Scanners
CB Standard & Special
MiCroprocessor
GET YOUR FREE
1986 CATALOG

Call or write

JAN CRYSTALS

PO. Box 06017
FOrt Myers, FL
33906-6017

(813)936-2397
| snce | — -
S
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CRAVYSTALS

g

w77 SO coo.

Down at GISMO, OI' Sparky is always
looking for good used gear. If you're planning
to upgrade your station, give Sparky a call.
Your present equipment may be worth plenty.

704-523-7003

STATE OF
THE ART

The ARRL 1986 Handbook For
The Radio Amateur carries on the
tradition of the previous editions
by presenting 1192 pages of com-
prehensive information for the
radio amateur, engineer, tech-
nician and student. Paper edition:
$18inthe U.S., $19in Canada, and
elsewhere. Clothbound $27 in the
U.S., $29in Canada and elsewhere.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN ST
NEWINGTON. CT 06111

Nﬂwﬂtioﬂ
GISMO

3401 South Boulevard
Charlotte, NC 28209
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How do you fill out a QSL card? Sounds simple,
doesn’t it? Well, it’s not that simple to a lot of
folks. W1ICP, however, does make it simple
for us and the newcomer alike.

How To Fill Out A QSL Card
A Lost Art?

There is no doubt that sending and re-
ceiving QSL cards is one of the big attrac-
tions of amateur radio. At heart nearly all

amateurs are basically hobbiests (which |

really means, for the purpose of this arti-

cle, ''collectors’). A large percentage of |

us have at one point or another collected
stamps, or coins, or rocks, or Lord only
know what. When you become a radio

amateur, you also become a collector of |

QSLs.

career there is the joy of getting that first
QSL for that first contact. After that, QSL
cards can become much more impor-
tant. Nearly all amateurs go through a
certificate hunting/accumulation stage.
This may be a WAS (Worked All States), a
WPX (Worked All Prefixes), a WAZ
(Worked All Zones), a County Hunter's
Award, or probably, the ultimate, a DX
Chaser. In any case, there are literally
hundreds of different awards. In order to
obtain these awards you must not only
work these different places, but alsoget a
confirmation in the form of a QSL card.

There are several points to keep in
mind when making out a QSL for the other
station. I'll try to cover all these points in
this article. But first you must keep in
mind that the information you normally
put on your card is not necessarily the in-
formation for which the guy on the other
end is really looking.

For example, the clown writing this ar-
ticle (me) once went up to Catron County
(rather rare) here in New Mexico, and
made about 100 contacts operating por-
table, and sent out QSLs to everyone.
Yeh, you guessed it. | forgot to put on the
county | was in! Of course, | got back 100

“Technical Editor, CQ, 200 Ildaho St.,
Silver City, NM 88061

BY LEWMCCOY*, W1ICP

5309 Hester Drive

Silver City, New Mexico % ’
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At the very beginning of your amateur | This is Erma Simpson’s card. Erma gave me the idea of writing this article. As you can

' see, she is a certificate hunter and told me that she gets lots of cards and many of them

have errors. On this side of the card is her call and much information, including the
WAZ Zone and ITU Zone. The opposite side of the card has space a la postcard 1o list
the station worked, report, date, time, band, efc.

or so letters, but my excuse was sim-
ple—I just wasn't interested in county
chasing and just happened to be operat-
ing portable from a relatively rare place!
Excuse the cliche, but it may not be your
cup of tea but what goes on the card sent
by you is very important to the recipient.

As | mentioned above, there are cer-
tain things which must go on a QSL.
These include time, band, mode, and so
on. I'll try to cover all bases.

Time—0r What Time Is It Where?

More confusion results from amateurs
using differnt times on their cards than
probably any other one item. For myself, |
feel that every amateur should be forced
to learn Greenwich, or Universal Coor-
dianted Time (UTC). (I should add that
“Greenwich" is a term no longer used,
but you'll hear amateurs using the term
alongwith UTC. However, the two are the
same.) By its very nature, amateur radio
means communicating across various
time zones, so the time | am using for
local time is not the same as the other sta-
tion's local time. Ahhh, but UTC is the

. same!

In Table | we have included a complete
conversion chart for all the time zones in
the Continental USA. By using the chart
and keeping it posted in your shack you'll
quickly become familiar with UTC. Learn
to keep your log in UTC, and when you fill
in the time on a QSL card be sure to use
UTC.

Nothing can be more frustrating to
someone than his having to check his
own log for his contact with you if dif-
ferent times are used. In fact, some
DXers who make thousands of contacts
won't even bother answering a QSL
made out in local time, and you can see
why. Therefore, the information of the
time of the contact should be on your
card—and should be in UTC.

Of course, the date of the contact must
be on the card. Here again there can be
confusion if jJust numbers are used. Many
people will use, for example, 3/2/86. Now
the question: Is that the 3rd of February
or the 2nd of March? | believe it is cus-
tomary to have it month-day-year in that
sequence, but not all people use that sys-
tem. So why not write Mar/2/86 so there
will be no confusion.
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Also, if you are using UTC you have to
be careful to get the correct date on the
card. It is easy, living in our country, to be
past 0000 UTC and be in the next or previ-
ous day by local time.

What Report?

mind that some contacts could be one
mode to another and your card should so
state. You, for example, may be on the
phone, while the other guy is on CW. That
information should appear on the card.

Your Call—His Call?

[€3l[1coM

FACTORY AUTHORIZED DEALER

PLEASE CALL OR WRITE FOR THE
LATEST AND GREATEST FROM ICOM

It has always been the custom to put a It sounds stupid to say that your call 10-735 HF Xewr/Gen ::EC;T" $759.00
signal report of the station you workedon | shouldappearonyourQSLcard,andlam | {ic.745 WF Xevr/Gen Cov. Revr. . ... ... .. 799.00
your QSL card. Also, it seems tobe anax- | sure that it does. However, many begin-| ||c-R7000 General Coverage Receiver . . . . .. 82900
iom that the rarer the contact, the better | ners—and some old timers for that mat- :E ::gg :g:gg g.l}:-; 517 I’I;II:I!EI;;I;. = ﬁ:.;g
the report you give him, regardless of his | ter—put their own call in the place where er oupply s
actual signal strength. | cannot pretend | the call of the other stationshouldgo! Itis :E i:}'n'::.ﬁiﬂé:tl:::ll;:list::anr ______ ;? gg
to tell you how honest to be in reporting, | asimple mistake tomake, butlotsofama-| |ic.2714 2-Mir_ FM/SSB/CW. 100 W_ Xcwr.. . . 809.00
but for myself, |doliketogetanhonestre- | teurs make that mistake. IC-SM5 Desk Microphone ... ... ...... 40.00
port. | am sure that most rare DX stations Of course, everyone doesn't write :E-:== g:: :!m;:lu g ety ;g.gg
expect to get inflated reports of their sig- | completely legibly. In fact, most doctors, : icrophane, Dual Ladles . . .. .. :
nals simply because the sender wants | with all their education, seem to be in a :Eg_ﬂ “z_“.'::“.';; 'z’;E:::I":E:r“'“"- - - ;:'gg
desperately to get that rare QSL. class by themselves whenitcomestobe- | 1c.37a 220-MHz FM. 25 Watt Xevr. . .. 334.00

If your contact is on CW, then be sure | ingunintelligible. Sowhy not printthe per-| |ic-32004 2-Mir/70-cm. FM. 25 Watt Xcvr. .. 489.00
to include the ‘‘tone’ report using the | tinent information on the card? It could :H:‘;TEZH:_FIF:TTJ:T::}I?;:::g
4 - ility- i - -Mir. FM. Han e =i ... .

RST" system (readability-strength- | make all the difference to the other guy IC-BP3 8.4 VDC 250 mah_ Ni-Cad Batl Pack . 3125

tone) in that order. And this brings us 1o

trying for a rare certificate.

IC-BP4 BatleryCase. ...........cvvnnn 13.75

another important item on the QSL card One realwaytofoulupaQSLcardisto | |,c sps 10.8V0C 425 mah. Ni-Cad Batt Pack . . 49,50
—the mode. write over or erase a portion of the card. IC-BP7 13.2 VDC.425 mah_ Ni-Cad Batt Pack . . 5750
Keep in mind that a QSL card is basically | |IC-8P8 8.4 VDC, 800 mah.. Ni-Cad Batt Pack. .. . 62.50

The Mode— a confirmation of the contact. If the card | | BC-35 Drep-In Rapid Charger: IC-BP2.5.7.8 ... 74.95
And It Isn’t Always PieALa. . . is to be used to obtain a certificate, and it :E ﬁ:‘l :E'é':ﬁ;:‘r“l Cord. ... :2;:
: _ is altered, there is no way of knowing who IC-HMY hlﬂtrflimlhm R T

An important item on your QSL should | i the altering, so it would be rejected. | |ic-5 Leatherette Case. IC-2AT W/IC-BPS .. 18.49
be the mode you were operating al the | 1p0 came thing goes for using two colors | | Le-7 Leatherette Case. IC-2AT W/IC-8P3 . 18.48
time of the contact. In thisday andage of | ¢;u 1t may be cute, but it just won't fly | |LC-11 Leatherette Case, IC-02AT W/IC-BP3. . . 18.49
amateur radiowe are literally loaded with | ¢ 2 oonfirmation LC-12 Leatherette Case. IC-02AT W/IC-BPS. . . 18.49
different types of operation. There is sin- : LC-14 Leatherette Case, IC-D2ATW/IC-BP8. . . 18.49

gle-sideband (SSB), amplitude modula-

HS-10 Headse! For Handhelds . . . ... ...... 19.50

tion (AM), slow-scan, fast-scan, CW, Band-Frequenuv HS-10SA ﬂ#ﬂny :lr ﬂ:—:g ........... :::g
RTTY, AMTOR, Packet, FM, moon- Of course the band or frequency on :E#lﬂmmhﬂl 'r ST e R T
bounce, OSCAR, satellite, andonandon. | which you worked the other station is im- BIRD
Many certificates are based on a given | portant. For myself, | always putdownthe | | Model 43 Wattmeter With QC-UHF(F) . . ... $162.00
mode, so it is important that there be a | band, but some amateurs actually write | | Model 4431 Wattmeter With QC-UHF(F) .. .. 275.00
space on your QSL for the mode you used | out the frequency. Again, many certifi- EI‘:‘“‘.I"E'I';';“;; %:;’:;:IITE:;‘;.; T Iig gg
and that you fill in that space. Keep in | cate hunters look for a certain number of | | giements Table 1. 25 to 1000 MHz .. ... ... 48.00
Elements, Table 1, 50H through 1000H. ... .. 59.00
Elements, Table 1, 2500H & S000H ... .. ... 75.00
BECKMAN
T T . 310 3%2-Digit Handheld Multimeter . . . . . . $130.50
Universal Central | Mountain | Mountain 4410 4'-Digit Handheld Multimeter . . . . .. 215.10
Coordinated Daylight | Standard | Daylight DM25 3'2-Digil Pocket-Size Multimeter . . . . . 76.46
Time Time Time Time HD110 3%-Digit Handheld Moltimeter . . . . . 170.10
(UTC) (CDT) (MST) (MDT) BELDEN
0000 7PM| BPM]| EPM] 7PM|5PM]|6PM |4PM |5 PM ::; ?flsi'l#;:':;iﬁ':HFFLF;;EE:::"#E:*;."g:::'
| o100 gapm| oapm| 7em| sem|erm | 7prm |sem |6 pm p pos » '
0200 apmliorm | spPpml orm | 7pm | saem |lespm |7 P 9'2-AWG, Solid. Bare Copper. Cenler Conductor. 84%
0300 10 M. M. 9 Mlioem | s pm |lopm |7 P M. 8 PM. Velocity Factor. 100% Shield [:m_r:n. 50 Ohm. Semi-
0400 | 11 10 PMm |11 pm | 9 pm 1o pm |8 em |9 pm Solid. Polyethylene. Té'{,ggl;‘"“"---- $.A40/R
e | }; 12 Mia. 110 P 0 P e e 1S e || |rs-7a 13.8voc. 7 Amp int. 5 Amp Cont. ... $46.30
0700 2 : > am 12 st 13 ame b1 e b2 s RS-12A 13.8VDC. 12 Ampint. 9 AmpCont . . . 64.60
0800 3 2 aaml iaml2am hz mid |1 am. AS-20A 13.8VDC.20 AmpInt. 16 Amp Cont. .. . B2.90
0900 p 3 aamlaoamlaam Tyam l2am RS-35A 13.8VDC.35 Amp Int. 25 Amp Cont. . . . 125.60
1000 5 . s aM. Il 3amlaam |l2am | 3 aMm. RS-12M Same As RS-1ZA With Meter. .. .. 80.456
1100 6 5 sAM. | aam |lsam |3am | 4 am RS-20M Same As RS-20A. With Meter. . . 98.76
1200 7 6 7AaMls5aM IlsAam |4 Aam | 5 AM. RS-35M Same As RS-35A. With Meter. . . . . 141.46
1300 8 7 sam lsam |l 7am |5 am | 6 aMm. ¥S-20M SameAs RS-20M. Adj Yolt/Curr. .. 117.06
1400 9 A gaAM | 7AamM | B8AaM |6 AM |7 AM. VS-35M Same As RS-35M. Adj. Volt/Curr. . . . 159.76
1500 10 ; 4 10AM. | BAM | 9AM |7 AM |8 AM ¥S-S0M 13.8VDC.50A Inl_37ACenl Adj. .. 22686
1600 11 AM. 10 |11 AM. | 9 AM |10 AM |8 AM |9 AM UPS/Insurance Charges Are Additional
1700 12 Noon 1ZNoon |10 AM. |11 AM. |9 AM. O AM. MC. VISA. C.0.D. Orders Are Accepted
1800 1 1 PM. |11 AM. |12Noon 10 AM. |11 AM.
1900 2 2 PM. |12Noon | 1 P |11 AM. |12 Noon !' k) g’{? :
2000 3 3PM. |1 PM | 2PM 12ZNoon |1 PM arsue ecfran:c:}
2100 4 apPm|2pPm |3PM |1 PM |2 PM
2200 5 5 P.M, 3 PM 4 P.M, 2 PM, 3 P.M. 1112 GRANDVIEW STREET
2300 6 6 P.M. I 4 PM. | 5 PM |3 PM. | 4 PM
A SCRANTON, PENNSYLVANIA 18509

PHONE (717)343-2124
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Table |- A comparison of UTC to the various U.S. time zones.
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contacts onagivenband, so this informa-
tion is important to them. Also, if the con-
tact is a cross band, the card should so
state.

To sum up the information, your QSL
could look something like fig. 1. Of course
that is just a sample. There is much more
information you can put on your QSL.
Many amateurs list the clubs and
organizations to which they belong.
When they were first licensed and the
calls they held can be interesting infor-
mation to the recipient. In fact, a QSL
doesn't have to be just bare-bones infor-

mation. | find that | enjoy a QSL a lot more |

if it contains information about the station
and that amateur whom | worked. A list of
equipment and antennas can be impor-
tant. And some amateurs are individual
chambers of commerce in that they extol
certain virtues and features of where
they live.

Also, keep In mind that the amateur
whose card you want may be working
many stations. By the time he gets your
card he could very easily have forgotten
the contact. A few remarks on the card
will help him recall the QSO.

Getting QSLs

This article is primarily about properly
filling in QSL cards, but a word or two
about getting QSLs may be inorder. Tobe
very honest, unless you live in a very rare
state or county, sending your QSL is no
guarantee that you will get one in return.
Keep in mind that even the most common
of foreign DX stations receive literally
thousands of American QSL cards, and it
can be a real chore and expense to an-
swer QSLs. Obviously the answer istotry
to make it as painless as possible for the

A 2iat century SolEr-powsied
homeeiead, locaisd in he Laumsl
Hiahi %8 .
wastarn Pannsylvania, 100km
S E ol the city of Pinsburgh. 55
my i of soler A6l plate oollecion
for heating domestic hot weler
with B 7. rofor on o &0 R lower,
with Grivify delivery 1o houss and
bame A& Morh Wed HR-2. 115
volt, divw, 0. C. siternpior sandmill
with & V6.4 1 dimmwsbe FOIDF OF §
60 fi. Rohn lower, chargeng 38
fvolt banenss, poweing a 0 C
i ou A refrgerstos and 5 cu R
frmare, house kgfrimg, horl wter
heating and fumace Diowes. A
it funl coml, wood and o
forced e lumacs

Here'’s a great photo QSL from N3EKA. Art said that he chose this shot from over 60
aerial views. Not only is Art proud of his station, but he is also proud of the 165-year-old
farm house and barn that he and his wife restored over a period of 7 years.

Wi i1COCF

Lew MocCow

200 lIdaho St., Silver City, New Mexico, 88061
Grant County
EINRRIICES o oo o e s e FDf e nsonnaanaoassnssnes Contact
i ain e e o amb e 2y TN e e e S S i e W A UMT

YoLr Report.scacssassansceses Mod@.ccecccoasnasnannsea

Fig. 1- A typical QSL card that can be computer generated.

station whose card you are anxious 1o
receive.

First, suppose you are chasing for a
WAS (Worked All States) award. A certain
proportion of the stations you work will
send you a QSL even before you do.
Another percentage will QSL upon

THE FORMULA FOR TWO METER DX:
MTT144/28R + MML144/200S = VUCC!

The MMT144/28R GaAsFET
transverter and companion
MML144/200S power amplifier
give you ultimate flexibility
on 144 Mhz. The MMT144/28R
features ALC, 25 watts RF
output, and built-in + 600,

- 600 Khz offsets for FM
repeater operation.

MICROWAVE MODULES LTD.

The MML144/200S offers three

switched input drive sensitiv-

ity levels—3, 10 or 25 watts

for a full 200 watts output! A

low noise optimized GaAsFET

preamp is included. 4
THE "PX"” SHACK

52 Stonewych Drive

Beile Mead, New Jersey 08507
(201) B74-6013

—_—
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receipt of your card. (Some stations don't
QSL at all—under any circumstances—
so we have to write them off.) When you
are down to those few states from which
you need a card, but have worked, then it
is time to write a letter and enclose an
SASE. Point out to the amateur that you
need his card for WAS and you are
enclosing the SASE. Usually this does the
trick. | know many hams who actually
wait for the low telephone rates and then
call the amateur (slightly ridiculous when
you think about it, but who said we have to
be sanel).

Obtaining DX QSLs is a little more diffi-
cult. The ARRL maintains QSL bureaus,
and it is very wise to use these bureaus
for getting cards. Many DX stations use
QSL managers who handle the chores,
so it is always smart to find out if the DX
station has a manager. Also, Internation-
al Reply Coupons (IRCs) can be used to
ease the monetary burden on the DX sta-
tion. There are all kinds of tricks used by
DX chasers to get cards. To learn the se-
crets of getting DX QSLs, it is wise to
make the acquaintance of other DXers
via DX clubs, and to read the DX columns
in the magazines.

In conclusion, it is easy to make out a
QSL card correctly. As | have pointed out,
there is information that should go on the
cards that isn't necessarily what you
want, but it sure makes the guy you
worked happy.
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F. Crystal
T Filters

For most Ham Rigs from:
KENWOOD - YAESU - HEATHKIT

Also DRAKE R-4C/7 Line, COLLINS 7553-B/C,
and ICOM FL-44A, 52A & 53A Clones

Finest 8-pole Construction
ALL POPULAR TYPES IN STOCK

CW - SSB - AM

Phone for Information or to Order.
VISA/MC or COD accepted.

FOX-TANGO Corp.-
Box 15944, W. Palm Bch, FL 33416

Telephone: (305) 683-9587

European Agent: INGOIMTEX, Post Fach 2448,
DBO70 Ingolstadt, West Germany
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START COPYING CW THE EASY WAY!

**Start copying words instead of letters!**
**Master the standard exchange
in just a few evenings!**
**Gain on-the-air confidence quickly!**

THE QSO-TRAINER™ Code Course - For the
ham who already knows the code. If you have
been a ham for a while, tried the "traditional”
random-letter approach to code practice, and
still don't have the on-the-air confidence
you'd like—this course may be exactly what
you need.

Easy-to-learn lessons on two 60-minute audio
cassettes.

Send $14.95 + $2.00 shipping and handling

IMN idents add $0.85) to:
(N res i e INNOVATIONS, INC.

Dept. C, P.O. Box 20491

Indianapolis, IN 46220-0491
BUSINESS SIZE SASE GETS DETAILS

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT

NUTS & VOLTS MAGAZINE

BOX 1111-Q = PLACENTIA, CA 92670
(714) B32-7721

Join Thousands of Readers Nationwide
Every Month

CQ BOOK SHOP

World Radio TV Handbook 1986

The world's only complete directory of international broad-
casting and TV stations—the established, authoritative guide
endorsed by the world's leading broadcasting organizations.
A comprehensive country-by-country listing of short-, medi-
um-, and long-wave stations revised and updated to reflect
actual conditions. Also includes special features on The Fu-
ture Regulation of High-Frequency Broadcasting, Solar Ac-
tivity in 1985, Technical Innovations at Radio Nederland's
New Transmitting Station, and more, 600 pages, paperback,
$19.95. Order #B097

The Shortwave Propagation Handbook, Znd ed.

by George Jacobs, W3ASK, and Theodore J. Cohen, N4XX
A new, revised edition of the popular guide to all your propa-
gation needs. Contains up-to-the-minute information and
charts, and guides you through producing your own propaga-
tion data. 154 pages. paperback, $9.95. Order #C137.

Ameco Amateur Radio FCC Test Manuals

Each book contains the latest FCC VEC test questions, plus
ARAL multiple-choice answers followed by a complete, sim-
plified discussion of each question written in an easy-to-un-
derstand style.

Novice Class, 64 pages, paperback, $2.95 Order #4221
General Class, 128 pages, paperback, $4 95. Order #4034
Advanced Class, 128 pages, paperback, $4.95. Order #A035.
Extra Class, 128 pages. paperback, $4.95. Order #A220.

RTTY Today

by Dave Ingram, K4TWJ

A brand new, completely up-to-date handbook on RTTY, cov-
ering the latest developments and technigues, plus use of the
home computer for RTTY. lllustrated with photos, diagrams,
station setups, and RTTY gear., 112 pages, paperback,
$8.95. Order #C211.

Vertical Antenna Handbook, 2nd ed.

by Paul H. Lee, NEPL

Out of print for several years, this classic has been reprinted
with updates, including an addendum on antenna design for
160 meters. Other sections include feeding and matching,
short verticals, ground effects, and much more. 139 pages,
paperback, $9.95. Order #C208.

The Complete DX'er
by Bob Locher, WIKNI

‘Covers every significant aspect of DXing from how 1o really

listen to how to snatch the rare ones out of the pileups. Also
includes advice on siting, equipment selection, and anten-
nas. 187 pages, paperback, $10.95. Order #8209,

Confidential Frequency List, 6th ed.

by Perry Ferrell

The latest available information on the most interesting com-
munications stations on the shortwave bands listed by fre-
quency and callsign. Now also includes RTTY stations. De-
tails schedules, emergency channels, alternates, and IDs.
304 pages, paperback, $13.95. Order #G196.

The Radio Publications Group—The **Bill Orr Series"’
These easy reading classics belong in the library of any active
ham. Loaded with practical how-to information, with tables,
charts, and formulas arranged for handy reference

Beam Antenna Handbook, 200 pages, paperback, $7.95. °
Order #R143.

Wire Antennas, 192 pages, paperback. $7.95. Order #8144,
Antenna Handbook, 192 pp. paperback, $7.95 Order #8145,
Cubical Quad Antennas, 112 pages, paperback, $6.85
Order #R146.

VHF Handbook, 336 pp. paperback, $11.95. Order #R147
Interferance Handbook, by W.R. Nelson, 247 pages, paper-
back, $9.95. Order #R172.

Ameco Novice Code and Theory Package

A complete training package containing the 128-page Novice
theory course and a 60-minute code cassette, which teaches
how to send and receive code up to B words per minute, and a
32-page book. Also included are FCC-type code and theory
examinations to help even a rank beginner get a ticket fast!
$8.50. Order #A024

Radio Handbook, 22nd ed.

by Bill Orr, WESAI

A state-of-the-art, single-source reference on radio com-
munications and theory for hams, professional ops, techs,
and engineers. New coverage includes solid-state devices,
Yagis and quads, and h.f, amplifier designs. A hands-on in-
struction manual, as well. 1168 pages, hardcover, $39.95.
Order #5197.

CQ BOOK SHOP 76 North Broadway, Hicksville, NY 11801

QTY. ORDER #

TITLE

PRICE TOTAL

ONE YEAR U.S. SUBSCRIPTIONS BB b o
$10.00 - 3rd Class = $15.00 - 1s! Class or e iy
PLAMSE + LERYVICES
.ﬁﬂﬁ.m - Litetime - 3rd Cla um

— L.

Shipping charges $2.00 per order. Shipping charges
waived on orders of $50.00 or more. Books shipped r
best way. All orders are processed the day they are
received, bul please allow 30 days for delivery within

North America. ]

2T CADDELL. L
«W» COIL CORP. =

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS City
Get POWER to your antenna! Our Baluns are
State ZIP

already wound and ready for installation in your
r. ..
m
A . 4

transmatch or you may enclose them in a
Expires

weatherproof box and connect them directly at
the antenna. They are designed for 3-30 MHz op-
eration. (See ARRL Handbook pages 198 or
8-20 for construction details.)

[0 Check [] MasterCard [ VISA

Card No.
100 Watt (4:1, 8:1, 8:1, or 1:1 Impedance - selectone) $ 9.50
Universal Transmatch 1 KW (4:1 Impedance) 13.50 e

Universal Tranamatch 2 KW (4:1 Impedance) 16.00
Signature required on all charge orders:

Universal Transmatch 1 KW (8:1,8:1 or 1:1-sslectone) 15.00
Universal Transmaich 2 KW (8:1,8:1 or 1:1-selectone) 17.50
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It looks good on paper, but how do you know it
works? In this second of two articles WOXI
explains how to answer this question.

2400 Baud Packet and

Bit Error Rate

BY PHIL ANDERSON, WO XI, AND TOM POLCYN*

As packet channels become more con-
gested, it is logical to consider faster
speeds for packet transmissions. With this
in mind, several questions come forward
immediately. Is it possible to double the
1200 baud packet rate in use today without
modifying the 2 meter radio in use? Is it
possible o obtain a reasonable bit error
rate or receive enough packets without re-
try at a higher rate? Can the equipment be
inexpensive? Could a new 2400 baud TNC
be made compatible with existing TNCs
and packet communicators?

Since 2400 baud telephone modems ex-
ist today, the answer to the first question
would seem to be yes. Voice-grade tele-
phone lines and VHF 2 meter channels
have similar characteristics. The audio
passband of a typical receiver is wide
enough, and given a strong enough signal
the channel should support 2400 baud as
Is. No interference from other stations, of
course, is assumed.

Since most TNCs have an external
modem port that supporis 2400 as well as
1200 (command: HBaud 2400), a working
2400 baud modem could be supported by
early TNC designs. Cost, of course, is an
unknown until the modem is designed and
production planning and parts ordering are
estimated.

Assuming all of the above would have a
favorable outcome, the basic question of
2400 baud packet comes down to whether
or not a TNC with modem can be made to

*Kantronics, 1202 E. 23rd St., Lawrence,
KS 66046

'Tests on the Kantronics VHF-1200 mo-
dem using the World Chip were performed
last April by Steve Goode, K9NG, and the

results were forwarded to Phil Anderson, |

wexi.

*V.22bis, ‘‘Data Communications,’" April
1985,p. 117.

[ sync address command data CRC |

#byt55 m;-_ -;; ----- ; —————— ;;H _;- =644 bits
A "typical" Ack Facket

Lt?ytll 1 14 1 7, e =144 bitﬁl

Fig. 1-A "“typical" data packet.

operate at 2400 with a limited number of
retries. To answer that question, we de-
signed and tested a CCITT V.26 modem
(2400 baud) and attached it to a modified
Kantronics Packet Communicator. The
KPC also included the standard 1200 baud
FSK (Bell 202) modem, implemented with
the World Chip. We also attached a copy of
the same V.26 2400 baud modem to a
TNC1 for the distant link for testing.

The KPC-2400 was then subjected toa
series of bit error rate tests, and the results
were a bit surprising. Bit error rates for the
2400 baud differential phase shift keying
modem (DPSK) were about equal to those
for the standard KPC 1200 FSK modem. In
addition, earlier tests' showed that the
KPC modem at 1200 baud was about 12
dB better than the regular TNC1 discrete
modem.

These results are similar to a com-
parison made on telephone modems with
various modulation schemes.? The theo-
retical best performance of a 103 modem
(300 baud, FSK) is based on one error or
less occurring out of 100,000 bits sent,
when the signal is 4 dB louder than the in-
band noise. This number is called the sig-
nal-to-noise ratio (SNR). Most 103 modems

. on the market today do not perform at this

“best’’ dB level; most test with a bit error
rate (BER) of 1 in 100,000 at from8to 10
dB. The 212A modem (1200 baud, DPSK)
has a theoretical best at 7 dB with typical
performance at about 14dB. The V.26TER
telephone modems have a theoretical best

. performance at one bit in 100,000 at about

10 dB. Actual off-the-shelf units test at
about 17 dB. So, it would seem that our
V.26 DPSK modem for the radios should
be within 3 dB of the 1200 baud units. In
fact, KPC2 (1200 baud FSK) and KPC-2400
(2400 baud DPSK) BER tests were about
equal.

Packet Retries and
The Bit Error Rate (BER)

While BER is the unit of measure for per-
formance for telephone modems, it is a bit
hard to relate to packet radio operation. As
packet operators we are most interested
in the number of retries necessary for a
good QSO or file transfer. So, let us digress
here to calculate the probability of re-
ceiving a packet given a certain BER. We
can then relate BER with retries on a
packet channel.

First, let us arbitrarily define a typical
packet and packet exchange. A typical
data packet and the corresponding ac-
knowledgement packet are shownin fig. 1.
The first byte of the data packet is the
sync-header. Following that, let's assume
14 bytes of addressing. Then let's include
2 bytes of command and 64 bytes of data
followed by the CRC which is 2 bytes. That
makes a ‘‘typical” data packet equal to
about 664 bits. Then we must include in
any packet exchange the return or ac-
knowledge packet. Let's assume that this
packet includes the sync-byte, 14 bytes of
address, one command byte, and the CRC
bytes: this totals 144 bits. So, the trans-
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mission of one typical data packet with | BER is also shown in fig. 2. The formula | .e&43443354 S. S1E-04
acknowledgement consists of about 800 | would be r GEB NI el nes
bits. PRP (digi ted (1 -BER 1840 : Eggg:;;;? 5. ;:E;g;am Q4
i igipediedaq) = o exp. ! i - .
Then, given the BER of the packet Q; F’F{F’}: (1 —BEH}‘““D . 548249038 7.5100000 1 E-04
TNCs, what is the probability of receiving : 5::;25232 a. auagmgm E—@4
7 ili i : o 5291 8.51000001E-04
agood papkgt. The probability qf_resewmg Note that a BER of abqut 1in :U;DDD only G e Stk F s ol
a gﬂﬂd blt Is 1— the prﬂbabllft'}f of not guarantees a PRP (dlgl} of 84% !  4EBT7123342 9. 51P000Q1E-D4
receiving it, so L YD BTRTTERE
Probability of Receiving a bit (PRB) 1 RUN
= 1 —BER 1@ REM SE5EfNssiissiiiiissiiinines E'TE. ﬁEf
R 3
Then, the probability of receiving 800 | 2@ REM * CALCULATE FRP FOR EER .998162131 1E-26
: - - . 910426683 S. 1E-05
bItS, Or a proper DHEKE'! EKChEI"IQE, IS 2@ REM + HKPCZ4@2@ BER TESTING.. - 830398452 1. 01E-04
Probability of Receiving a Packet (PRP) = H;M O St e S il = E;;’fgi“‘* ; g;g:g:
= (1 —BER exponential 800, i N EAanREan pap-evalib-9
or PRP = (1 —BER)#® S@ REM . 574690881 3. 01E-04
e - 138 PRINT "PRPFY, "BER" . e le2416 S 21E-04
The probability of receivingapacketex- | 11@ PRINT "——=", "——=%3 PRINT . 47BRT4BE4 4. Q1E-04
S s e B8 o B itiCa ls | (0T e s s
v ' . =T 3 4 B —
shown _glraghrcany in fig. 2. Note that the 14@ PRINT (1 - BER) -~ B@2@, BER . 362721864 5. S1E-04
probability is over 90% when the BERis | 1sa per = BER + .0000S . 33082301 6. 01E-04
better than 1 biterrorin 10,000. More er- | 16@ NEXT I . 301727811 6. S51E-04 |
rors than this would imply more retries. A | 172 END - g;g;:gggg ; g: :ggggig:gj
BERof 1bitin1,000indicatesonlya44% | ;grun  SEAGRI1BA 8 01000001 E—-0s
change of correctly sending the packet | pPre BER . 208773354 8. 51000001 E-04
with acknowledgement. = i . 1904@7735 9. 0100000 1E-04
have to be added to each packet address. | . seeezez2z2 S. 1E-05
This would give the typical packet and | -322374286 1. 01E-@4 it E R Testi
return packet a total of 920 bits. In addi- | * 5255 aaras ek Bit Error Rate Testing
tion, with digipeating the data packets :313355523 E: =1E-04 At 12““/2400 Bﬂ"d
must be transmitted twice (once through | .785370453 3. 01E-04 As outlined above, a BER test was per-
the digipeater) and the acknowledgements | - ;ggégfggz " :ig:gi formed on a KPC-2400 at 1200 baud (FSK)
must also be sent twice. The probabilityof | | gg570e1773 4. S1E—-Q4 and at 2400 baud (DPSK). The test ar-
digipeating a data packet correctly versus | .ee3716833 S. 01E-04 rangement was as shown in fig. 3. The
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computer is used to set proper parameters
within the KPC-2400. It is also used to send
and then receive a pseudo-random pattern
through the modem. The radios were at-
tached to simulate the radio path. A dum-
my load was attached to the transmitter.
Transmission level was regulated by the
adjustable power output level on the ICOM
4

The test is performed by looping the out-
put of the transmitter back into the re-
ceiver and counting the number of bits that
do not match over time. The computer is

set to print on its screen the number of mis-
matches and the number of bits sent.

Initially, the loopback was made up of a
straight wire. We wanted to check that the
"perfect’ direct-wire channel would per-
form without error; it did.

Next, we attached the radios back-to-
back and performed tests at 1200 and
2400 baud. The BER at both rates was
about the same, consistently under 1 error
in 10,000. Volume on the receive radio
didn't seem to make much difference with
the DPSK mode. In addition, it was possi-
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Fig. 3-BER testing arrangement.

ble to detune the receive + or — about 4
kHz and the test continued to produce er-
rors at about the same rate. This was prob-
ably due to the linear nature of the FM de-
tection process.

Conclusion

With these tests completed, it seems
that the initial questions are answered in
the affirmative. It s possible to operate at
2400 baud and transfer packets with a
good retry count. Bit error rates are com-
parable to that with 1200 baud FSK mod-
ulation, assuming equal channel and radio
conditions. In addition, and perhaps the
biggest point, it is possible to operate at
2400 baud without radio modification. We
used an ICOM 27H, an ICOM 27A, an
ICOM 271, and a Kenwood TR-7950.

In addition, we tested the modem as an
attachment to the TNC1, separate from
the KPC-2400 where it was integrated. The
same results were had. One interesting
point is worth mentioning here. We found
that the KPC microcomputer had the
speed to handle the HDLC in software at
2400 baud and keep up. The TNC, of
course, uses a hardware HDLC chip at ex-
tra cost.

In conclusion, it appears that 2400 baud
DPSK packet could be a useful addition to
the amateur packet community, consider-
ing the crowding and congestion that is
already upon us. Such an addition would,
of course, be most useful if it were down-
ward compatible with existing TNCs; that
is, if the new 2400-baud TNC could also
operate 1200 by software switch. Ei[
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THE ART OF VERY LOW POWER OPERATING

a monthly feature by

ADRIAN WEISS, KBEEG

QRP Field Day 1985 Results

tm old axiom claiming that spring turns a
young man's fancy to love may be true in most
cases, but not in regard to radio amateurs. To
them, the coming of spring means that Field Day
Is not far behind! This is especially true of hard-
core QRP contesters who've spent the months
since last Field Day agonizing over their mis-
takes and the “'if we'd only done this or that ' op-
tions that could have put them over the top!
Now's the time to put together an improved
strategy which benefits from last year's blun-
ders. And this column can make a valuable con-
tribution. The reports included here provide
many insights into the “'do’s’" and "‘don’t's" of
FD QRPing. But regardiess of the individual re-
sults—ectasies of joy or groveling disappoint-
ment—the theme is the same for all: operating
FD with QRP is exciting fun, especially when
away from the home shack, whether out in the
wilderness, at 14,000 ft., or merely in some
farmer's '"‘north 40."

Ever since we instituted the Milliwatt-QRP-
ARCI Field Day Program as a “'piggyback’’ ride
on the ARRL Field Day in 1970, many veterans
of QRO club ventures have *‘switched’’ to the
QRP approach and enjoyed FD for the first time.
Others have tried FD for the first time with QRP
and enjoyed it. Operating inthe bedlam of FD is
not easy for anyone, QRO or QRP, but there's a
big difference in the amount of satisfaction that
can result from a good effort. With QRO, only the
raw numbers count—either you make thou-
sands of QS0O's or you're some kind of lid. But
with QRP, making any contacts at all is satis-
fying to start with, and making a lot of them is
even more satisfying! You have to start some-
where. | don't often like to think of my first FD
with QRP. | was loaded for bear: borrowed VW
van for comtort, pre-installed 900 ft. longwire for
that necessary edge, homebrew 2 watt rig for
40/20/15m; food, beer, and everything else | fig-
ured | would need "'to show 'em.”" Results? A
crummy total of 3(yes. 1, 2, 3!)QS0O’s and 3000
mosquito bites! | mention this in passing not so
much to tarnish my image as a successiul
QRPer, but to remind you fellows who are enter-
taining the idea of QRP FD that everyone has to
start somewhere. |f you take me up on the invita-
tion to try QRP FD, | hereby give you permission
to compare your first FD results with mine.
When the guys at the club kid you about your low
QS0's total, you can respond with something
like: ""Heck, that shows how ignorant you guys
are. Ever heard of Ade, KBEEG/ WORSP, the guy
who writes about QRP for CQ? Yeah, that's the
one. Heck, | beal the pants off his first FD score,
not even in the same ballpark with mine!" That'll
be okay with me as long as it stops short of
outright siander. | do have an image to preserve,
you Know,

Before getting to the reports, let's have a look
at the overall picture. Last year was the first time

833 Duke St. #83, Vermillion, SD 57069

QRP Field Day Club Standings
Top-20 Club Scores 1979-1984

Call Year 0s0’s Score
1. N4BP ‘82 1170 7170
2. KONG* ‘85 503 6186
3. K8BX ‘81 854 5274
4. KONG* 84 418 5166
5. W3Ts ‘85 776 4806
6. NEUU ‘84 731 4536
7. K8IF 79 732 4488
8. N2RI ‘83 699 4344
9. NSAF '82 685 4260
10. K8IF ‘82 684 4254
11. waLz '85 667 4152
12. KNOW ‘83 643 4008
13, waLz '83 637 3972
14. AC2U ‘81 627 3912
15. N2RlI '82 625 3900
16. Wa3TS ‘84 597 3732
17. WBSKQ ‘85 589 3684
18. WBAJVX ‘82 584 3654
15. K8IF ‘B4 568 3558
20. N2RI 81 555 3480
*One-watt ciub entry.

QRP FDers could earn the Milliwatt Achieve-
ment Certificate by operating in the under 1 watt
category. WOPNE and KONG qualify for the
award this year, Note that the power multiplier
for the 1 watt category is x 8, but x 4 for 5 watt
stations. Ten hardy QRPers took up the chal-
lenge along with top-scoring club entry KGNG.
This year shows a total of twelve 1 watt entries
(K9NG and KA4LKH in the club category includ-
ed), a good surge of interest in "'milliwatting™
that also is evidenced in the entries for the QRP-
ARCI’s Spring and Fall QRP QSO Parties. And
the "milliwatters’’ once again put in a respecta-
ble performance. Considering the combined 27
entries in the one-transmitter/two-operator, 1
watt and 5 wall categories, “milliwatters”
placed 3rd, 6th, 7th, and Bth in terms of total
QS0’'s. KN1H's 373 QS0O'’s was a bit short of
WBSILC's outstanding 1984 total of 425 QSO's,
but not far behind. Half of the "milliwatters"
posted more than 100 QSQO's. Two ""milliwatt"’
entries really pushed the limits. WB2IPX posted
14 QS0O's with 100 milliwatts output, and hidden
in WOPNE's 225 total are 38 QS0O's at 100 mil-
liwatts! These are remarkable results in the con-
text of the intense competition of FD. They also
reveal that there are some really super opera-
tors out there during FD who are sharp enough
to copy a 100 mw signal. The 5 watt category
shows a general increase in QS0 totals when
compared to last year's results. The top three 5
walt entries exceeded lastyear's ""'normal’’ up-
per limit—excluding big gun N4BP's astounding
1046 QSO's—and WOKEA/ KAOKRW almost

broke the 500 level. Let's get on to the reports,
starting off the milliwatters with Tom Jones, KR2V,
sounding the "‘converts’ '’ theme:

*“My normal FD activity has been operating
from the van with 100 watts using a 40 ft. push-
up tower and 2-el guad on 20 meters. This com-
bination puts out a terrific signal, but it just didn't
seem to me that this was all there was to FD.
The '85 FD was the year for a big change, and
it found me and my 11-year-old daughter Tanya
(chief cook and bottle washer) heading north to
the Adirondacks. During the year | had pur-
chased an Argo 509 and used it with my mono-
bander with great success, but | wondered how
it would work with simple antennas and contest
QRM. We operated from a tent at a state camp-
ground with a dual-band full sloper with reflec-
tor, joining the few “1 watters’ active during FD.
The contest was unbelievably slow-starting for
us, with only 6 contacts the first hour! It seemed
that no one could hear our signal, and | won-
dered, 'Is this power class even worthwhile? Af-
ter all, isn't a coniest aimed at logging a maxi-
mum number of contacts?’ Things did get a lit-
tle rosier later on and we managed a reasonable
score of 70 CW and 22 SSB contacts. However,
| am sure | have never worked so hard for so few
contacts! What about next year? W-e-H, we'll be
out there again with QRP CW and probabily a bet-
ter antenna setup. How did | ever get into a crazy
hobby like this anyway?'' That's the spirit, Tom!

Tom, KR2V, inside the roomy tent for his first

QRP FD. A homebrew table (legs are four

lengths of %4 inch pipe inserted into pipe mount-

ing flangeson 2 x 4'sateachendofthe 3 inch

plywood top—neat!) mounts the Argo 509 and

accessories. Tom went the milliwatt route first
time out.
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Randy, KASHAQ/7, at his Mogollon Rim 8000 ft.
AZ site. Seems like a novel solution to the oper-
ating position problem, with the Argo 515 and
accessories on the rear floor of the station wa-
gon and solar panel leaning against the bump-
er. Dipoles for 40/20/15 meters are hung from
trees and the tent provides living quarters.

Chuck Lindsay, NJ7TM/ex-KA7PMP, prepared for
FD by revamping a 'basket-case'’ Argosy that
he picked up for $75, fixed for another $25, and
added a CW filter for $45. Then Chuck attacked
the current-drain problem: "'As designed, the Ar-
gosy used 3 amps to produce 4-5 watts output,
since the LO-H| power switch simply changed
the bias level on the drivers. By running the out-
put directly from the driver pair, | managed to
get the current down to 1.4 amps at 4 watts and
850 ma for 1 watt output. Also, | changed the
AGC time-constant, added an AGC-defeat
switch and front-end attenuator for some RF
gain control. | found a nice north-south ridge on
a mountain north of town with a couple of tall
firs. Used a sling-shot, 3 oz. weight, and 20 Ib.
monofil to get a pilot line up at 78 ft. and then
hauled up the extended Double-Zepp fed with
open wire and rigged so that | could use it on
40m at night and then short out sections to op-
erate 20m the next morning. It worked very well
and | was very surprised to work many east
coast stations on 40 with no repeats needed.”
Chuck’s 215 contacts show what a good anten-
na will do!

Les Shattuck, WB2IPX, new president of the
QRP Amateur Radio Club International, wins this
year's ‘‘purist’’ award: "'This year | had only a
short time to operate, so | decided to try some-
thing different. Yes, very different—100 milli-
watts output from a crystal-controlled, single
2N2222 transmitter which | built a few days
before FD. My antenna was a trap vertical with
several radials, and | used the Arognaut for the
receiver (| really took it along because | didn't
think | could make any QSO's with this power
level). Not much time, but very surprising re-
sults. You can just imagine how | felt when |
made my first 100 milliwatt QSO! And 14 QSO's
later, | am a born-again milliwatter!"

Al Bates, W1XH, points out the trials and tribula-
tions of lone ranger versus club outings: "'l was
talking to another QRPer who was also Class 1B
this year. We both came to the conclusion that
one person portable is a bummer. FD is more
enjoyable when you are part of a multiple
transmitter/operator station. You get to try and
compare other people’s rigs, to try new and ex-
otic antennas. You get more help during station
setup and tear-<down, with someone to take care
of the food and publicity and other little details.
You get to swap war stories over a cup of coffee
at 3 AM Sunday morning. You get to stand back
and say 'l am a part of all this’!"" Randy James,
KASHAD/7, seems to feel the same way: "'l've
been in AZ since October '84 and |'m wonder-
ing where the QRPers are in this state? At any

rate, going solo for QRP FD was pleasant but not
too successful. The site was on the Mogollon
Rim at 8000 ft. with many tall pines for dipoles.
The 20 QS0’'s are a result of 7 hours of operation
with the Argo 515 cranked down to 800 mw. | got
bored and decided to pack it in after that. Maybe
next year I'll meet some other AZ QRPers and
get a real FD effort going.”' Incidentally, Randy's
QTH, if any takers are reading this, is 5151 E.
Presidio Rd., Scottsdale, AZ 85254,
Legendary milliwatter Brice Anderson, WIPNE,
the guy who showed the world what milliwatts
can do, gave up on Saturday setup because of
thunderstorms, but Sunday made up for that: "It
was great to find 28 MHz open. In the first hour
| had 21 QS0’s on that band, all with 100 mw out-
put. Results on 28 MHz were tremendous at this
power level and good on 14 MHz, but nil on the
other bands." In addition to the centerfed 134 ft.
wire at 25 ft., Brice tried out a small loop: "'The
half-wave loop wasonly 8 ft. 11 in. on each side
and fed at the middle of one vertical side with
coax. It was suspended vertically between two
small trees with the bottom only 3 ft. above
ground. The loop circumference was only half
that of the full-wave Quad loop and hence ex-
hibited no gain. Some directivity is obtainable
along the plane of the loop and in the direction
of the feedpoint side, but not much. Although |
could work stations on 20 meters with either the

centerfed or the small loop, | had a better
percentage of returns to first calls on the loop.
Interestingly, | even had good luck on 15 meters
with this loop, tuned through the MFJ-941B
transmatch. | have about a dozen different loop
antenna configurations to study this summer in
my quest for effective but very small loop anten-
nas (4 ft. square for 20m) with no radials or
ground connections. | heard QRPers KN1H and
W3TS once each but couldn’t make contact.”
They probably were skimming for strong sigs,
Brice!

John Collins, KN1H, set up on the summit of Mt.
Ascutney in Windsor, VT, which turned out to
have its drawbacks: "'With the help of a pulley,
about 400 ft. of nylon line, a little trigonometry,
and the guy wires of a nearby communications
tower, | got the apex of an 80m inverted Vee (fed
with open-wire) up to about 100 ft. With 750 mw
| was ready to take on all comers, but the com-
merical 2 kw balun was shorted (fortunately |
brought along a small homebrew unit), and the
RF from nearby TV and FM broadcast stations
made my memory keyers and audio filter total-
ly useless! Then there was the QRO FD station
set up about 100 yards away! My band choices
were reduced to whatever band he wasn't on!
In spite of all, FD was still a success. Conditions
were 5o good on 80m at night that | made more
QSQO’'s there than on any other band—most

ORP Field Day 1985
One Watt Stations

Station Cw SSB Total 0SDS Total

*KN1H 264 109 373 4626
WIPNE 225 0 225 2850
NJ7M 215 0 215 2730
KK7C/WB7BIV 190 3 193 2466
W1XH 139 1 140 1830
KR2V 70 22 92 1254
NSEX 70 70 840
KV7X 31 0 31 522
KASHAOI7 17 3 20 390
WB2IPX(100 mw) 14 14 318

Five Watt Stations

*"WOKEA/KADKRW 417 69 486 3066
WOoUY/KOWRY 151 229 380 2430
N2RI 269 84 353 2268
NIDHX 0 305 305 1830
VE3HIE 184 0 184 1254
WD5BRR 149 0 149 1044
WBYVK 0 149 149 894
WD9AEU 110 26 136 816
NU4B 103 103 768
NOBOQW 0 76 76 606
KT1H 29 61 a0 540
NM7M 60 0 60 510
WDSEGW 64 0 64 384
KAZKMU 35 35 360
KHECP 17 16 33 348
KASQAP 21 0 21 276
KAQOFDL 0 30 30 180

Club Stations

KNG 461 42 503 6186#

*W3TS 491 285 776 4806
wWaLZ 667 0 667 4152
WESKQ 411 178 589 3684
NCS0O 58 189 247 3114#
waovm 427 427 2712
KA4LKH 23 274 297 1932
K5ISINSAE 138 70 208 1398

* Awarad winners.

# One-waltt club stations.
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1985 Field Day at Lake of the Woods, Oregon
(Each ring represents an increment of 500 miles)

Ring 1 Ring 2 Ring 3
80m 32 25 3
40m 39 41 —
| 20m 3 12 10

Ring 4
2

Ring5  Ring6  Rings7109

. 1 s

14 T 1 —_

Table |- Distribution of contacts by distance ring—KK7C.

came back after just one call, even on SSB! This
year's lesson was that even a very simple sta-
tion can be effective at the milliwatt level, and if
you stay up late enough, the QRO station will go
to bed and you can work the world!" Indeed!
KN1H racked up 373 QS0's, enough to walk
away with the One-Watt FD Trophy for this year.

Jim Stevens, KK7C, new editor of the QRP
Quarterly (QRP-ARCI), turned a 16-hour tripto a
Mercury Net convention's QRP Forum into a full
FD outing with Bob Joiner, WB7BIV: “'It was my
first 24-hour FD, and the first one with a
companion operator who was motivated and
capable. Due mainly to working with Bob, this
was definitely the best ever for me. Having one
mind free to monitor, log, dupe, and analyse the
data while the other chased contacts made an
incredible difference in our ability to perceive
changes in propagation and figure out what was
happening to our signal. We used WB7BIV's
Argo 509 for operating, with a pair of HW-8s on
the side to monitor propagation on other bands.
Bobtails for 80, 20, and 15m were aimed east,
while a G5RV was aimed north-south. Our re-
suits are tabulated in increments of 500 miles
skip rings in Table |, and a summary by band is
helpful: 20 meters—7 hours, 47 QS0's. Due to
a mounting mistake setting up in Friday evening
darkness, one tail of our 20m bobtail wrapped
around the feedline. It worked, but we found
ourselves calling many stations who did not
answer, so we swilched to the G5RV. Whenwe
called closer-in stations on the G5RV they came
back, so we never switched to the bobtail, For-
ty QSO's were with the G5RV. 40 Meters—9
hours, 81 QS0's. Nineteen QSO's with the 80m
bobtail inan hour and 55 minutes: the rest with
the G5RV. We would perhaps have been more
successful with outer distance rings If we had
gone back to the bobtail when the skip stretched
out. 80 Meters—T hours, 62 QS0's, all with the
GSRYV. On receive, the bobtail overshot the near-
in stations, attenuated signals from the plains
states and Mississippl Valley, and amplified
signals originating east of Ohio. But our 1 watt
signal just couldn’t compete with the 100 watt
short-skip stations that those eastern listeners
could copy well with their low dipoles.”

5 Watt Category

Paul Zimmerman, WD5BRR, tried his first QRP
FD and "It was a blast! This was the most en-
joyable FD to date after being licensed 20 years.
| had a really great place—my in-laws' farm high
in the plateaus of northwest Alabama, way out
past nowhere with virtually no man-made noise.
One can recelve UHF and VHF TV stations from
100 miles away clearly. There's enough space
for a 160m rhombic, but | settied fora 134 ft.
centerfed and 450 ohms poly-balanced line
hooked to an HW-9 through an HFT-6 trans-
match on 40/20/15 meters. Took time out for
visiting, so this year's score does not nearly
represent maximum potential. Actually, the
weakest link was the operator! The HW-9 per-
formed flawlessly. | give it a high recommenda-

tion for portable operation, and the built-in audio
filter made copying the chaos much easier. |
was amazed at the signal strengths at this QTH.
| had upscale readings on the S-meter nearly all
the time and operated with the speaker most of
the time. My intention is to return to the same
spot each year, gradually improving both the
antennas and stamina of the operator! By the
way, | have read your book The Joy of QRP, and
offer compliments and thanks for an excellent
work. Your discussion of FD was very helpful in
planning, and your suggestions as o proper use
of propagation turned out to be quite accurate
in practice!”

Tom Hamblin, VE3HIE, tried out his future QTH:
“lt was a very pleasant FD and the first from the
10 acres that we plan to retire on in only 23 more
years! No problem from thunderstorms this
year. The XYL supplied sustenance while in-
laws Nel and Seab, VE30OBS, kibbitzed. | used
the tune-and-pounce method, tuning as fast as
| could with minimum audio selectivity on the
Argo. This was my 10th QRP FD since 1972 and
it turned out well."’

Larry Maso, NU4B, also found some elevation
for his effort: *'| set up shop on my parents’ land
onChilhowee Mts. in eastern Tennessee and op-
erated my HW-9 from the rear seat of a Subaru
hatchback using a 40 meter dipole and 2-ele-
ment wire Yagis for 20and 15 that | found inCQ
a while back. This was my first time QRP solo, so
| had a goal of 100 QS0O’s, which wasn't hard at
all. The biggest thrill was hearing HP1AC calling
CQ up in the high end of 20m and then working
him! It made my Saturday night even though |
didn’t list him in my entry. | had a great time!"

Ken Horning, KAZKMU, acted the ''free spirit"
ataprice: "'l decided to goitalone this year. The
Cape May county ARC had a secure site, agen-
erator to recharge my battery, and a bit of food
and drink, so | figured why not? | took a little
good-natured ribbing for beir 3 "exclusive’ and
for hiding my linear in the toolbox, but members
and visitors alike were admitting that QRP was
indeed a serious and viable facet of amateur ra-
dio. My log isn't really impressive as FD opera-
tors go, but | worked out on four bands with my
HW-9 and a piece of wire. | enjoyed the activity
and | had space for a 150 ft. wire, something |
don’t have space for at home."

Tom Lappin, WBUY, and Kent Hoskinson, KEWRY,
capitalized on their experience last year: "'En-
closed are the results of our second QRP FD,
much improved. A 3-element tribander up about
30 fi. proved to be the best addition in equip-
ment. Our score was also boosted by operating
the entire 24-hour period rather than for 19
hours as we did last year. SSB operationon 15
and 20 meters was more fruitful than we ex-
pected and proved to be very helpful in racking
up the contacts, Worked 47 states this year, but
| think that Maine has fallen off the edge of the
earth—didn't hear a peep from there!” KH6-
land may not have fallen off, but it seems close
to the edge according to Zachary Lau, KH6CP, and
partner AHGEK: ''Vertical curtain arrays were
used to obtain the low-angle radiation needed

for FD from here. The 1 watt level from the Argo
515 was used for QSO's with KHE's on 40 me-
ters. But short 20/15 meter openings kept the
score down.” Fifteen of their 33 QSO 's were
with KH6 stations, but they worked K6DYP on
40m and the rest of the mainiand stations on
20115 meters.

Brad Hutton, KT1H, was kept from portable
operation by other duties, but managed to
operate a bit from the home QTH and reflects:
“Too bad everyone didn’'t go QRP. Most opera-
tors on the other end don't really believe me
when | tell them that I'm running QRP. The ‘price
of admission’ for running QRP is fully realized
from the flattering comments emanating from
the other end, however!'' Indeed! Some days
the only nice thing | hear is from a QRO type on
the other end.

Charles Bright, KABFDL, hoped to get out in the
field after reading last year's FD report here, but
couldn’t, so he went at it 1E from the picnic table
in his backyard: “‘My setup consisted of my Argo
209 and motorcycle batltery and Hustler 6BTV
vertical. | only had a chance to get in about 2
hours, but did manage 30 contacts in 25 sec-
tions/24 states. As an added bonus, my QSO
with KNQA resulted in a QSL from my 48th state
toward WAS QRP on SSB. Only South Dakota to
go!" Ahvyes...

Bob Brown, NM7M, who taught physics at
Berkeley before retiring to Anacortes Island,
WA, heads up the "‘old dogs—new tricks'’ cate-
gory this year: “Eventhough | was first licensed
in ‘37, this was my first effort at FD. It was my
hope that it would have gone better, but | had to
pull the plug early. | learned lot, and if | give ita
try again next year, I'll know how to play the
game. On the technical side, | really saw the
limitations of the Ten-Tac Argosy ||, particularly
with that cursed AGC always on. With a heavy
mix of QRO stations in the contest, all it took was
one dot or dash on a nearby frequency to wipe
out the signal of the guy | was working! The
other thing | learned is that a dipole up here in
the northwest corner of the country is really silly.

Because of time restrictions, Charlie, KA@FDL,

only managed to get as far as the picnic table in

the backyard, but his smile shows that even that

far makes a difference! The 30 QS80's he made
in 2 hours helped.
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Thanks for waiting, you'll be glad you did.
We've packed a lot into the ART-1, because we
knew you wanted a truly ALL-MODE Remote Ter-
minal, without any extra pieces or RATTS nest of
wiring required, and, ‘'NO COMPROMISE' perform-
ance. Start now with full capability Receive &
Transmit on RTTY, CW, & AMTOR for $199, and
later add Packet capability inside the shielded,
all-metal ART-1 case. Plug in the ART-1 with one
cable to your computer, make the connections
to your radios, and forget it. All control functions
and tuning indicators are via the keyboard and
video. Small enough to go anywhere, and avail-
able now for your Commodore 64/128. Packet
operation uses either TAPR compatible, or easy
Microlog direct control commands not possible
with conventional ASCIl terminals. Packet

option includes a separate internal computer
enhanced demodulator optimized for 1200 baud,
and dual-radio support for HF & VHF. It's like
having two interactive terminals. (What good is
a multimode unit that can only connect to ONE

When is Microlog going to get into Packet?

radio?) You've come to expect performance and
value from MICROLOG, the ART-1 delivers!

Here are a few of its many features:

* on screen tuning indicators ® full or split-
screen on all modes ® auto-load memories

* output to commodore printers ® full speed
operation, morse to 99 wpm. Baudot to 132
wpm, ASCII to 300 Baud ®* 4 mode AMTOR

* WRU ¢ independent RX/TX normal/invert

* pitch reference CW tuning ® real-time disk
communication ® break buffer ® random code
generator ® RX/TX of basic programs ® 24 hr.
clock ®* no extra power supply needed when
used with Commodore Computers ® unshift on
space ® foxtest and more.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

18713 Mooney Drive Gaithersburg, Md. 20879
301 258-8400
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You waste half of your RF by pumping it out in- |

to the Pacific. In that regard, I'll probably work
up some sort of ‘spider-web’ 2-element quad,
with emphasis on a2 high /b ratio, that can be
suspended between trees next time. Finally, it
was a bit disappointing to hear only one other
QRPer—Jim, KK7C."" Bob ends his report with
a literary touch: "As T.S. Elliot said, “That's how
the Field Day ends, not with a BANG but a
whimper!'' Alas, poor Yorick!

Finally, Phil Krichbaum, WBKEA, and KAGLRW
topped the 5 watt entries o take the FD trophy
for that class, but almost missed the action:
“‘We decided to do this FD outing on Thursday,
one day before we gathered up the gear and
headed out. We operated from an ‘A-frame’
cabin south of the Aspen ski area at 11,400 ft
and 2 miles from power lines, so no noise. The
biggest problem was noise at night from porcu-
pines chewing on the plywood paneling. A pair
of 40 watt solar panels charged golfcart bat-
teries to power the Argosy which fed a TH-3 at
25 ft., an extended Zepp on 40, and a longwire
on 80. This was our first try at QRP FD and hope
to do better next year!"' Just remember, guys,
don't get into a territorial dispute with your noc-
turnal visitors!

The Clubs

Well, the HAH! is back after a year of simmer-
ing over the fine publicity | gave them in last
year'sreport! They sure showed me! Asa 1 watt
club entry, the x 8 power multiplier put them at
the top of the heap again, and they moved up to
the #3 spot inthe Top-20 List. To add insult to in-
jury, they included a piece of dead weather-
balloon in their entry, presumably implying
something about the deflation of someone filled
with hot-air, if | read the message correctly.
Evenif | don't read it right, all it shows me is that
the HAH! can’'t even work a balloon without
rendering it inoperable! Ringleader of the HAH!
(Harper Alr Hawks) Red Reynolds, KSVOL, reports:
*“The HAH! took the airwaves with 8 operators,
a 509 and 515, and a real tower under the beam.
(Ed.: Give up on the tower-replacing anti-gravity
generalor idea, guys?) Two longwires, a vertical,
and tuned-feeder dipole rounded out the anten-
nas. (Ed.. Almost, see below.) Lightning forced
both stations out of action for 3 hours, but we
claimed a new high of 503 QSQO'’s at the 1 watt
level. Had it not been for the lightning, we could
have had around 600, which also limited us to
only 100 or so solar QS0's. One problem was
the wind forcing our balloon vertical into the
trees and "'pop went the balloon.’ (Ed.: See, wha!
did | say eariier!) W9ZSJ said we would fix that
problem next year Dy using a cast-iron balloon!
It seems planning for the next year by evaluat-
ing previous results really works. We moved the
operating positions about 100 ft. east so we
could orient the longwires to tavor last year's
nigh-gensity QSO areas, Worked well to the
east, but we didn't get as much from the south
this year because of antenna orientation. We
hope more of the QRP guys will try 1 watt op-
eration. | don’t think | could gobacktoa QRO FD
effort with the noisy generator evenif | had to.
Batteries are a lot quieter. Besides, we beat the
pants off the local ham club and their 200
watts!" Good show, fellas. Owing to the rules for
QRP FD, the HAH! is not eligible for the trophy
this year since a given station may win a class
only once each 3 years. However, the clubdoes
qualify for the Milliwatt Achievement Award for 1
watt entries. The TRAC (Tuesday Amateur Radio
Club) opted for 1 watt operation on its first FD
outing, and included Jan, AJ9L, Morgan, KASERZ,
Mike, KCONF, Jerry, N9DKO, Don, N9EIG, Skip,

|!h‘!&f.

QRP Field Day Trophy Winners
Five Watt Class
1970 K40CE 220 1470
1971 WABABP 137 1175
1972 W7DRA 5 562
1973 WASWYO* 79 1098
1974 WOIYP 439 2748
1975 WBBOSM 220 1470
1976 KETG 128 918
1977 N2AA 389 2790
1978 WAAIAR 442 2804
1979 WDSBKO 287 1872
1980 K1JX* 741 9042
1981 N4BP 999 6144
1982 N5SEM 259 1704
1983 WAQVBW 435 2760
1984 N4BP 1046 6426
1985 WOKEA 486 3066
Milliwatt Class

1981 KSWNH/0 239 3018
1982

1983 NOBYC 241 3042
1984 WBILC 425 5250
1985 KN1H 373 4626

'Mﬂmmwm x 8 power mul-

NC90, Gary, ND9X, and Tim, WDSFJP. Skip de-
scribes the group: “'Our whole club is a bunch
of rag-chewers at heart, so this whole contest
scene is new to us, and we all gained a lot of ex-
perience and will do better next year. Some of
us have operated QRP before and for others it
was a whole new ball game. It was a little frus-
trating to some operators when it took three or
four calls to get a reply. While to us who have op-
erated QRP, it was a joy to get a reply with the
first or second call.”” Skip was the catalyst: "It
took considerable convincing of our members
that we would be able to make contacts at the
925 mw level. | kept checking into our weekly
CW net with outputs from 250 mw to 2 w without
anyone detecting much difference.’” That did
the trick and the group went all out on the anten-
na:. "'Our antenna was the key to our success.,
We used a 5-element 40 meter bobtail curtain
272 fi.long. It was supported at one end by a 60
ft.treeandattheotherbya 40 .2 x 4 maston
a siedding hill, which put both ends at about the
same height. Boy, what an antenna!’* With the
Argo and this antenna, TRAC's first outing net-
ted a commendable 247 QSO's, everyone had
fun, and the gang is looking forward to next year
with more antennas.

Barry Strickland, KAALKH, was another QRPer
who enticed QROers into trying QRP FD: "'l pre-
fer to operate alone, bul thought that recruiting
some more operators might be inorder. Most of
the fellas knew that | enjoyed most of my
operating at under 1 watl. | was generally
greeted with skepticism when | mentioned QRP
FD, but with my guarantee that we could power
up to a tremendous 5 watls and that | would set
up all the antennas, radios, camper, and cook
and supply the beer, we ended up with 6
recruits, only one of which had operated QRP
before!™" Barry negotiated for use of the local
stadium for several reasons, but primarily: **It
has 4 light poles over 80 ft. tall and 2 middle
poles over 90 ft. tall. | put up 80m and 40m full-
wave loops above 60 ft. and their performance
was very good. But 15 meters was openand the
ZL-Special was the ‘hot' antenna. It didn't take
the gang very long before they realized the po-
tential of low-power transmitting. Perhaps we

have a few permanent converis! We had quite
a few old-timers drop by who entertained us with
tales of the old days. Our most ‘'mature’ visitor
was Green, WAGBR, who is pushing 90 years
and has been in amateur radio since they used
smoke-signal CW. All-in-all, it was an enjoyable
occasion for everyone and I'm very glad that |
put out the invitation!"* Good effort, Barry!

Veteran Bab Spidell, W6SKQ, led the "'Zuni-
Loop Mountain Expeditionary Force' (including
NG6LZN, KF6BC, K6MDJ, and N6GA)toa 7100 ft. el-
evation and an intensified effort to find the ideal
combination of antennas. A ZL-Special from
earlier years was used on 15 meters. For 20m,
a Six-Shooter Broadside Array at 90 ft. above
ground was finally hung: ““W6SKQ tried to top
the 90-100 ft. pines with his accurate arm, but
after several failures, opted for the trusty sling-
shot approach. We fed the array with 300 ohms
twinlead."" A 2-element Delta-Loop wire beam
and a full-wave loop for 80 meters completed
the antenna setup. Bob compared 20m results
with last year: ''Operation on 20m appeared like
it would last all night given the way all operators
attested to its effectiveness. | should note that
last year we could not hold our own on 20 SSB
with the Vee-beam, but with the Six-Shooter Ar-
ray we had no trouble—just knocked ‘'em off
one by one with ease. When we shifted opera-
tions to 40m and the Delta-Loop beam, it work-
ed flawlessly, starting out with QS0's with NJ,
OKLA, SD, MT, MI, and CT— not bad for 2.4
watts output! This continued all night with
KEMDJ at the controls. We were all im-
pressed—maybe a 3-element Delta-Loop next
year! (Ed; With all those trees and space, why
not see If 6 elements makes a difference?) But
the 80m horizontal loop produced an interesting
insight. We worked mostly 6's and 7's and not
much of anything else, which suggests that it did
have a fairly high radiation angle.” The gang's
attention to antennas paid off with nearly 600
QSO's.

The Walton Radio Association, W2LZ, was out for
its tenth consecutive QRP FD after operating
the previous 24 with QRO. Paul Rogers, W2TFL,
reports: “We setup ina large field about 3 miles
from Walton. Tall pines and maples around the
perimeter of the field offer excellent masts to
hang lines, via bow-and-arrow, for an excellent
array of antennas 60 ft, up, including 4 dipoles
and a 40m 3-element colinear array. A tribander
up 30 ft. completed the antenna system.’’ The
effort netted 667 QSO's, boosting the club’s po-
sition in the Top-20 List. The Principia ARC, head-
ed by Bill Stecking, WBVM, has been setting up at
the local school for several years and has stead-
ily improved. After a rather unsuccesstul 1980
outing with generators, the group decided to
switch to battery power, and in 1981 made 235
QSQ's, then 297 in 1982, 394 in 1983, was
knocked off the air by a storm in 1984, and has
posted 427 QSO's this year. Bill notes: ""We do
have better than average antennas for FD. Our
main antenna is a tuned doublet 132 fi. long, fed
with open-line, in the form of an Inverted-vee
with the center at 40 ft. and ends at about 20 ft.
This represents two half-waves in phase with a
gain of 1.8dB on 40 meters, and probably more
than thaton 20 and 15 meters. We plan to have
a bi-directional quad fed with oper-ine next year
for 20/15 meters. Vertical polarization will give
it a wide azimuthal directivity pattern that should
get us lots of east and west coast contacts."
That sounds like a good one!

Finally, the Club Plaque goes to the Berry
Mountain ARC, W3TS, this year. The club includes
W3TS, KV3V, KC3RX, WB3IDP, WB3BJV, and N3ELR,
and Mike, W3TS, reports: ''"We tried to plan a bet-
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- AIR CONDITIONED - ALL INDOORS - AIR CONDITIONED

———Atlanta HamFestival———
WORLD CONGRESS CENTER-ATLANTA GEORGIA

SATURDAY, JULY 19TH & SUNDAY, JULY 20TH

-Location-Georgia World Congress Center Admission-$6 Advance-$7 at the Door

«Indoor Airconditioned FleaMarket (All Admissions Valid Both Days of HamFestival)
-License Exams Given Both Days Reservations Encouraged & Accepted

-Plenty of Parking Nearby Make Checks Payable to: Atlanta HamFestival

FOR INFORMATION WRITE:
ATLANTA HAMFESTIVAL-P.O. BOX 77171-ATLANTA, GA. 30357
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ter setup for this year. We used an 80m dipole
al 55 ft., coax-fed, a 2-element wire Yagi at 55 ft.
for 40m (quite difficult to string up!), a ZL-Special
for 20m, and sloper for 15m. This year we ran
one TX on CW and one on SSB for the entire
24-hour period. | operated my homebrew suit-
case XCVR from an array of solar panels, and
since no batteries were inciuded, the sun had to
be out in the clear or no RF output! | called a few
stations, and then had to wait for the clouds to
pass before | could send the exchange! This
year we jumped bands more frequently and it
seemed to pay off with more QSQ's; but also,
having one rig on CW and another on SSB gave
us more stations to work than with both rigs on
CW (4 band segments versus 8 segments).”
Mike's homebrew rigs have appeared in the
QAP Quarterly of the QRP ARCI and SPRAT of the
G-0RP-C and he's shown them o the gang at
Dayton Hamvention. Very neat work! Congrats
to the gang on breaking 600 level this year.

QRP FD 1985, overall, seems to have been
more successful than most, since no really
heart-wrenching Murphy stories were received.
It is encouraging to read satisfied reports from
first-limers during these years of low solar activi-
ty and poor propagation. That shows that QRP
will work during any part of the sunspot cycle,
and you don’t have to wait until it 1990 totake a
shot at QRP FD! Prospective first-timers should
note the central theme of the above reports: the
antenna system is the key to success. Without
a good antenna, even hardened veterans have
adifficult time of it. One great advantage of go-
ing out on FD is the opportunity to try big anten-
nas like the Six-Shooter Array and bobtail at
great heights—can't try ‘'em in the suburbs! And
what a difference they make! Planning for FD
ranks second in importance—figuring propaga-
tion into the formula and selecting site and an-
tenna accordingly. | discuss the subject of plan-
ning and operating QRP FD ingreat detail in my
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TURNS UP TO EIGHT DEVICES ON RAND OFF
HITH VOICE CONFIRMATION HHEN IN THE H.F
REMOTE HODE* 3 DPDT 2 ANMP RELAYS INCLUDED
& S NMORE OPEN COLLECTOR 100mMA. OUTPUTS »
PLUGS INTDO JOYSTICK = [USE
PORT = INC 24 PIN CONN ' LHTH
NODEL CS-B8 $79.95

TWO ME 'I%H HE MOTE LDHTHD[

BREMOTE-R-PRDE ™ :'f'_"']
HAXIHUN FUNCTIONM CONTROL! ~CoLuT
KEYPRD CONTROL PLUS 2 FOUR DIG!T SEQUENCE
DECODERS (TSD)* USE THIS BORRD TO CONTROL.
ANY 16 DIGIT KEVPRD REMOTELY UITH DTTF «
SIHMPLY HOOK 4 ROUS L 4 COLUMNS FROM VOUR
KEYPAD YOU WISH TO CONTROL TO THE RAP-1 e
=UNLEASH THE POMER OF YOUR RIG'S

i ."'I-.IIHED AND TESTEI} 5 TO !zu,
A*USER PROGRAMABLE 50,000
] COMBINATIONS ANY 16 DTHF
] TONES*SEND CODE ONCE TO
4 TURN ON; AGAIN TO TURN OFF¥
e e rﬂl‘EHTFﬂ? AMD LATCHING
H— 35 ———ﬂ OPEN COLLECTOR TRANSISTOR
OUTPUTS=CUSTON IC ASSURES HIGH RELIABILITY
LED DECODE INDICATOR * INSTRUCTIONS & SCHEMATIC

use As REPEATER on/oFF AU SEE

S mI R TETE W Wi
USE YOUR COMPUTER TO DECODE DTIF TOUCHTONES
* RECEIVE ALL 16 DIGITS RS FAST AS THEY CAN
BE TRANSMITTED * ERSILY PROGRAM YOUR COMPUTER
IN BASIC TO DECODE MULTIDIGIT "STRIMGS™,DISPLAY
CIRPLE TO INSTALL HOOK 13 b6 AUDIG & Tho WiREs | H1ICROCONPUTER * SCAN, ENTER FREQUENCIES

; : TURN YOUR LINKS OM & OFF. CONTROL

TO YOUR COMPUTER —ENTER A SIMPLE BASIC PROGRAN KENMOOD 2500/7950 & MORE,
(PROVIDED ) AND BEGIN TO DECODE *INCLUDES DATA LED;| |39 § = e

1 AR =AY E ADD 2N1TA RENOTE TO CS64
HIRED AMD TESTED— jlaltitiS] [H“IP i H'—i "] }' == l: HODEL RAP—-1 $ 149._95

ENGINEERING CONSULTING | COCSE4

283 CANDLEMOOD ST.

BRER, CA.9262 1 %'umg
714-671-2009 _ |ig 1700M S

¢ }HEDE]_{ 1; I6R
¢ JHODELC

-—02AT USER"S mmlu HLH"TEFI ]
BOOST AUDIO TD MERRLY ONE WATT!*LOW POMER

DRAINC4NMA. STAND-BY )% CONPLETE INSTALLAT ION
INMSTRUCTIONS INCLUDED = CORRECTS THE LOW

AUDIO PROBLEM * 1000'S OF SATISFIED TETL?:THL’
OMERS | FOR |CO2AT/ ICO4AT /I C2AT % ':;:_ —CALL

MODEL AB 1 MOM THAT"S J-:_ﬂi

$10.95 - I 0UD_Nd “ l'l'il'l' A ® i £
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The W3TS site with operating positions in a
crank-up camper amidst a nice stand of tall
trees for antenna supports.

The W3TS SSB operating position with KC3RX
(ex-KA3LCU)at the mike and Argosy, with KV3V
at the right doing logging duty.

W3TS himself doing what every homebrewer
does—operating FD with his personally de-
signed suilcase 40m lransceiver (actually,
about the size of a textbook) which was featured
ina recent issue of QRP Quarterly. Note the ado-
ed fouch—a hand-key. A bank of six solar cells
at the upper edge of the table provided total
solar power—except when the clouds floated
by. This is QRPing at its absolute best!

book The Joy of QRP: Strategy for Success
($10.95 postpaid from me) which will help out
first-timers a lot. In addition, membership in the
ORP Amateur Radio Club International runs $6.00,
which includes the constantly improving QRP
Quarterly four times per year. The club sponsors
the annual Spring and Fall QRP QSO Parties,
plus several sprints (including Novice) and re-
gional QRP nets. Send to: William K. Harding,
K4AHK, 10923 Carters Oak Way, Burke VA
22015. The QRP-ARCI welcomes part-time
QRPers as well as diehards.

Rules/Scoring: Number of QSQ's x Power
Multiplier (Swatts = x4, 1watt = x8) x Bat-
tery/Solar Multiplier ( % 1.5) + Full Portable Bo-
nus (150). Only FULL PORTABLE stations elig-
ible for awards (away from AC mains, perma-
nent home QTH antenna structures, and home
facilities).

Say You Saw It In CQ



& FT-980 CAT

40 F1.757 GX

KPC-2

PACKET A
GUHH“LINICAT

WELZ CORP.

VSWR/IPOWER METERS

Britt’s 2-Way RadiO sues s servie 8

2508 Atlanta Street All Of These “Goodies’ And Many More At Super Savings. SANTEC N
Smyma, Georgia 30080 Come See Us Or Call 1-800-241-2027. - ST-200ET

Belmont Hills Shopping Center CIRCLE 67 ON READER SERVICE CARD ST-400ET

AUSTIN.

When only
the best
will do!

Taking the leading role in custom antenna
design comes easily 1o Austin. With over 25
years of engineering and consulting expe-
rience, how could we offer you less than
the best?

And our high performance solutions go
beyond our popular MULTIBAND antennas.

B

u e e
B 111

andlIC’s
FAST DELIVERY
LOWEST PRICES

call Toll Free (800) 221-5802

in-depth Inventory - Industrial & Recsiving Tubes

Here are 2 dozen exampies. .

3.500Z 85.00 | 8122 130.00
572B 65.00 | MRFA450 12.95
811A 15.00 | MRF492 19.95
61468 8.75 | 6LF6 8.26
M2057  15.00 | 6JS6C 7.46
8950 12.50 | 6CA7 6.91
4CX250B 60.00 | SD1088 17.95
6883B 9.50 | 2N3055 70
PL259 10/4.95 | 2N6084 11.95
PL258 10/7.95 | UG175/176 10/1.55
M358 2.25 | UG255/U 1.55

813 29.00 | UG273 2.20
Major Manufacturers Factory saxed and Full line of
Syivania ECE Replacament Semiconductors

Mimimum order S2% U0 J_ Allnw §3 UPS charge
TRANSLETERQNIF INC.

e ) s

There's THE OMNI sidebander with hori-
rontal and vertical polarization. Or the ALL
BAND SCANNER with high gain that
outperforms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the choices available.

Whatever your antenna needs, the winner
IS Austin.

r_-_-. __‘

Please reserve my of the 1984 Dick Smith
Catalog. | enclose 51 to cover shipping.

I Name

Call or write for p-rudun information,

AUSTIN
CUSTO M l Address.
ANTENNA | Jem oo

P.O. Box 35? I Iip

llllllllllllllllllllllllll

Box No. C. 1365 39th STREET BROOKLYN.  NY 11218
el 718-633-2800/Watts Line 800-221-580¢
FAX # (718) b3d3-4375

CIRCLE 61 ON READER SERVICE CARD

Sandown, NH 03873
(603) 887-2926 DICK SMITH ELECTRONICS INC.

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST

CIRCLE 60 ON READER SERVICE CARD
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MFJ-1701 6-Position
Antenna Switch

MFJ Enterprises, Inc. is now producing
the MFJ-1701, a 6-position antenna

tors, negligible insertion loss, low VSWR,
and low crosstalk between adjacent out-
lets. All unused terminals are automatic-
ally grounded for static/lightning/RF pro-
tection. The MFJ-1701 can be used for 52
to 75 ohm systems, and can be mounted
on a desk or wall. In addition, the MFJ-
1701 handles 2000 watts SSB, 1000 CW.

The antenna switch sells for $29.95
and is mounted in a black aluminum cabi-
net. It is backed by MFJ's one-year un-
conditional warranty. For more informa-
tion, contact MFJ Enterprises, Inc., P.O.
Box 494, Mississippi State, MS 39762, or
circle number 103 on the reader service

switch. This switch has SO-239 connec-

THE

card.

FREE EVALUATION

and ADVISORY SERVICE

For professional electronic technicians
by prestigious non-profit organization
Earn Umversity Degree (Bachelors or
Masters) through Home Study' Credit
given for previous schooling and
professional Exgeuenu Upgrade your
earning power. Free Details!

A NON PROFIT  CONTINENTAL EDUCATION ASSOCIATES
ORGANIZATION pp Box 1107 - Champlain. NY 12919-1197

e {404 G o
WIREMAN o (5 :-.QEC

1-800-433-WIRE

FOR ALL AMATEUR WIRE & CABLE
Belden & Equivalent

(B03) 895-4195 (SC & Ragchew)

CERTIFIED COMMUNICATIONS
PITTMAN ROAD, ROUTE 2. LANDRUM, SC 293156

ASTRON POWER SUPPLIES

® HEAVY DUTY ® HIGH QUALITY ® RUGGED ® RELIABLE e

SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED.

® FOLD-BACK CURRENT LIMITING Protects Power Supply from
excessive current & continuous shorted output

® CROWBAR OVER VOLTAGE on all Models except AS-4A,

® HEAVY DUTY HEAT SINK. ® CHASSIS MOUNT FUSE

® THREE CONDUCTOR POWER CORD.

® ONE YEAR WARRANTY. @ MADE IN U.S.A.

® VOLT & AMP METER ON MODELS RS-12M, RS-20M & RS-35M.

® Separate Volt and Amp meters, with Voltage adjustable from 5-15 Volts
on VS-20M and V5-35M

@ Built-in Speaker on AS-12S and RS-20S.

MODEL VS-50M

PERFORMANCE SPECIFICATIONS
® INPUT VOLTAGE: 105-125 VAC
@ QUTPUT VOLTAGE: 13.8VDC = 0.05 volts
(Internally Adjustable: 11-15 VDC)
@ RIPPLE: Less than Smv peak to peak (full load & low line)
® REGULATION. + 0.5 volts no load to full load & low line to high line

Continuous | 1ICS° | Size (in.) ﬁhipping
Models Duty [amps].[amps] HxWxD |W. (lbs.)
RS-50A, RS-50M, VS-50M 37 90 | 6Xx13% X 11 46
RS-35A, RS5-35M, VS-35M 29 35 | Sx11x1i 27
RS-20A, RS-20M, RS-20S, VS-20M 3 0% | 20 5 x9x10% I 18
RS-12A, RS-12M, RS-125 g9 12 4% xBx9 13
RS-10A | 75 | 1 |4x7%:x10% 1"
RS-7A, RS-78B 9 7 3% x 6% x9 9
| 4 x 7% x 10%

RS-4A | 3 | 4 |swx6ex9] 5 |
*ICS - Intermittent Communications Service (50% Duty Cycle)

ASTRON .0

Irvine, CA 92718
CORPORATION (714) 458-7277

52 ® CQ o July1986  CIRCLES5ON READER SERVICE CARD
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Delta-Zulu Case For HT's

A new line of engineered cases de-
signed to fit the 2AT/3AT/4AT series of
handheld radios has been introduced un-
der the Delta-Zulu label by Crowley Man-
ufacturing Co. Made from heat-em-
bossed and precision-sewn cloth backed
vinyl, this lightweight case allows the
user to reach all of the controis on the HT,
including tone pad. Unique 1o the Delta-
Zulu case is an ergonomically designed
Zippered battery door that makes possi-
ble battery-pack replacement without
having to remove the handheld from the
case. A specially designed bottom seam
configuration stabilizes the unit and re-
duces the likelihood of tip-over.

The Delta-Zulu case is available in
black or burgundy and comes with a 90-
day limited warranty. The case is priced
at $24.95. For further information, con-
tact Crowley Manufacturing Co., 95 Fed-
eral St., Lynn, MA 01905, or circle num-
ber 104 on the reader service card.

ColoRadio Research Model 950A
Multi-Protocol Terminal

ColoRadio Research has announced
the new Model 950A terminal, with buiit-
in Packet, AMTOR, ASCII|, Baudot, and
CW capabilities. The 950A can be operat-
ed either stand-alone with an attached
IBM PC/XT style keyboard, or from any
computer which has RS-232C or 8-bit par-
allel TTL. Its two microprocessors in-
clude an 8085 with 32K bytes of ROM,
24K bytes of RAM, and 2K of EEPROM for
storage of important buffers and Packet
variables, and a TMS32010 digital signal

Say You Saw itinCQ



processor for intelligent modulation and
demodulation of FSK and CW signals.
This modem allows full programmability
of modem tones in 1 Hz steps from 1 to
3000 Hz at any baud rate from 45 to 1200.
The video terminal portion of the instru-
ment provides 80 columns and 24 rows of
text.

The manufacturer oiffers a 30-day
money-back guarantee and a 2-year war-
ranty on 950A, keyboard, and monitor.
The stand-alone 950A (including key-
board and monitor) Is priced at $699
($599 through 8/31/86). For users who
have a computer, the 950A controller is
$499. Zenith ZVM-1220 (amber) or ZVM-
1230 (green)monitor is $100, and price of
the IBM PC/XT style keyboard is $100.
For more information, contact ColoRadio
Research, 710 Grove Ct., Loveland, CO
80537, or circle number 102 on the read-
er service card.

Tokyo Hy-Power Labs HF Amp
Available From Encomm

The Tokyo Hy-Power Labs Model
HL-1K/A small HF amplifier fits the mod-
est amateur station and provides 1000
watts input power on all WARC bands
through 15 meters (24 and 28 MHz bands
not allowed on external amplifiers by the
FCC). The HL-1K/A features full front-
panel metering, double-shielded cabinet
for minimum “‘shack RF,"” programmed
turn-on-sequencer, and vernier knob tun-
ing. The HL-1K/A amplifier section Is
compact, and the power supply is in the
tabletop box.

For more information, contact En-
comm, Inc., 1506 Capital, Plano, TX
75074, or circle number 106 on the read-
er service card.
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80-10 vertical 125.00 | TH7DXS 7 &l triband . 530.95
80-40 vertical 11400 | THSMK2S 5 ¢l tridand 457 95
2MT vertical 5295 | EX-14 4¢l tiband 36295 ,
mlnmm £1.95 | TH3URS el 750Wpep . 21895 _ -
160m add on 4500 | 1BAVI/WES Stend trap vert . 12195 ISTR128 13995
mﬁ‘_' 550 | 14AVO/WBS dbandtrapwert . T495 | sn1p 28 Mz Swiss Ouad 11835
' # ﬁ;m gﬁ SONAR e ot goss
RIS sy HB1MMAG  2mimagmt . 2195 |MISC
¢ 3o wand 72400 ANOMORE " | Aloha Data Twin Seoper 9%
Ra 10,15,20 remote tuned KLM Larsen Dual Banders 3845
wert. .. .. ........ 275.95 | KT34A triband 4 &l 795 | Unadilla 11, .. .. 17.95
AVS 5 band trap vert . 105.00 | KT34XA triband Sl . . . 48595 Ant AP151.36 34 50
32-19 19 ¢l 2mt. boomar . 96.95 | 2M-14C 2mi. sateliite 87.95 aFive._ ... 1495
215WB 15 &l wide band 2mt. 2M-22C 2mt, satellite 117.85 | Lightning Arrestor UHF-M-F 3 80
boomer . ... ... 79.95 | 435-18C 70cm satellite. . 113.95 | Butternut H=38 165.00
4248 24 el Y0cm boomer . B2.95 | 435-40CX TOem satellite. ... 155.95 | Hustler UGM 19.95
41678 16 el. OSCAR 435 50,00 | MOSLEY Untenna Dual Band 51.00
A144.10T 10 m.'M'mn 53' }ﬁm E:ii mmm : Eﬁ%
AOP-1 OSCAR pack 2mt. & Sh t'.l.al:sE el m'i'_ 26500
423 o s 50.00 | Pro37 7ol wWiband 46500
ARX-2 2mt. vert. ringo VAN GORDEN :
o woloae T Sasus
ApeiD amé. verl. fingo ranger . o |PD40I0 4010 dpolewt . 3095
HUSTLER Sy e
68TV § band tap vent . 128.95 | ALL BANDER e s
SBTV S band trap vert  108.95
48TV 4 band trap vert 5495 mm s
G7-144 Fix stal 2mi. SOMM
MO-1/MO-2  mobile mast 21.95 | NMO150MM =P 45.90
AMIO/RMIS  10m-15m resonator KD4-142-HO oes 16.95
RM10S/AM15S ey ator ﬁf& CABLE & perih.
FEsSOn
m§w' 15.95/21.95 mm%'zfz ...g:g-
RM30 30mt. sid. resonator . 16.95 JRGB/AU .. . Ml
AMAO/RM40S std and super  17.95/2595 | RG BX = L 150l
RM75/AMB0 75 or 80 std 18.95 | RG5O S
RM755/AMB0S 75 or BO super 36.95 | PL259/Silver v 1,100 49
BM-1 mi 15.95 | N-Male for B/U e :g

RTTY-AMTOR
Packet

RTTY—AMTOR—PACKET

ally demonstrates the latest tech equip-
ment. We lest every new item and only sell wiat
we feel confident with l;‘mn

Packe!, call us and we il the besi.
for Scolt. WRAS or Ted. at

3350} M you axe in the DC area, stop in and
marvel 2t our dedicated ATTY room.
PAKRATT PK-64—World's Best
Price/Performance Ralio

your .
to a full featured ATTY station w/ the CP-1
pmputer Patch interface and softwire by AEA.
Now available for the Commodore B4,
Complete with cables for the AEA CP-1.

Iégbnarﬂwﬁuﬁ and manual $§ CALL
232 option avallable.

KANTRONICS UTU
Now Available at EEB.
* Can be used on CW. ASCH. AMTOR and

HITY.
= Easy for beginners.

LN B

Dealer
SCALLS

is Bed's No. 1 Exst Coast
imventory. Package Deal
43 —eiements —ioads.

ROHN
206 10" sect . 41.50
20A6G top sect : 48.00
25G 10" sect 51.50
2586 23tpsect . .. . 6210
456 10" sect . 115.50
45AG 2.3 lopsect . ... . 126.00
AS256G access shelt 15.00
AS45G access shell 48.75
8.3 thrust bear 53,95
M200 10" mast 22,25
SB25G short base 26.25
SB4SG short base 49 .50
EF25456 gin pole 187.50
| HY-GAIN ROTORS
72X 20sg N 31595
HAM IV 15sg 1 __ 262 95
CD45i 85sg 1t 164 895
KENPRO
KR-500 elevation 12 sg h 16195
ALLIANCE ROTDR
U Jsg N 45 00
T}‘hu Specs & Pricing-
T Moior 2 Motor 4 Molor
Wind
Load
Sq, FL 16.1 215 30
Turn.
Pwr
Lbs. 510 1200 2400
Break
Pwr,
Lbs, 5200 9600 18300
Price $250.00 $340.00 $520.00
Additional Motors $90.00 Presat Add §55.00
Free U.S. Great Clrcle Transter Map w/Rotor
ALINCO "'Quad Pod'” the perfect malch for
todays antenna installations, i.e. OSCAR sys

tems, light HF beams. VHF-UHF beams

4 legs—sthrong—rotor plate—accepts
Ihrust bearing, kghtwesghl. durabie alumsnum
ET5-120 45 $ 6700
ET5-150 0" $ 7900
ETS-180 67 $ 95.00
ETS-210 [ o $107 00
AAZ-TA Thiust Bear $ %0
AAZ-T Rotor & Control $121.00
See Alinco Ads for Detasls

J

W oplons at no charge
no i
Filter add §200.00

R E
§ &

ELECTRONIC
EQUIPMENT
BANK

516 Mill Street NE

Vienna, VA 22180 USA

ulyi986 e CQ e 53
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ANTENNA TOWER SALE

ORDER TOLL FREE 1-800-272-3467
Texas, Alaska & for information 1(214) 422-7306
i

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 = Plano, Texas 75074

TEXAS TOWERS "I

(Prices & Availability Subject To Change Without Notice) (Antenna/lower product prices do not include shipping uniess noted otherwise)

. : ROHN ROHN :
gain ’4  Self Supporting Towers |  Guyed Tower Packages | :
:: . On SALE! I -MF:-HI-
as - PREP Quality Dependability |
£3 s i =g e TOWER BRI
e . *All Steel Construction— provides safe installation
- e P CoOBRPORATION
sz - Rugged * Multl purpose lowers s
B '= *Galvanized Finish—Long Life :Iﬁhlﬂmwﬂm A towers and masts now avall-
. -*: *Totally Free Standing—No I “mm E able from Texas Towers!
i -1"-': Guy Wires | tumbuckies, guy assemblies,| !4  Check these features:
e . = eAmerica’'s Besl Tower Buy— witorq bars, concrete base, » All steel conatruction
&= qu‘ et =4l  Compare Save $ rolor plate and top saction = »Hot dipped galvenized
| olor r.-latu P el )
- » Totally selta@Bporting— 4  *Complete With Base and per manufacturers specs. K ~Totally seif-supporting- 4
L} v - neeaded
- no guys pal _ ] Rotaor Plate Packages shown below are ﬁ "'un Quys
s o < =in Stock Now— ; rated for wind zone "B" (86 £, ~COw-am, thastearngs. ]
=® Sale S : 1 [ mph wind). Zone “C" (100 A Masts, Molor drives, Re-
L3 Model hEs Load  Price = o “Wiady, sasion peions: iy | I8 DORAYIS, . URGRC
44 HGarss 0 sqft SCALL higher. All fower packages shipped | [/ bases,rotorbases, & ralsing
l; HG52SS H9sqgft SCALL L= “rr:- freight collect from our Plano, TX #- fixtures also in stock—
&= R0 16sqft SCALL | Model  Height * Weight g warehouse, in stock for prompt CALL FOR SALE PRICES!
e 16sqft SCALL | HBX& 4OR 10sgh 184 $329 delivery. Mode Min ML Max L L-r orice
e | HBX48 48R 10sgh 303 423 Model 25  Model 456 Model 550 | MAMmMast 2 & st  §50
- o) . MBXSE S6R 10sgh 385 $499 ' 5% ‘ore 1439 MASSO mant 2 o Wagh =%
.= B Thrust Bearings— | yngyeg g0 18sqh 281 5388 | e e 1209 1606 e oz ® umn
sz i Accessories Available | ypayes 4am  18sqh 363 S48 | 0 6w 1329 1750 hes.. 3 I eas  we
£  Prices Shown e s & & = |2 2 2 3% o=
:'! = ___ if Total Delivered Price *Your Total Deliversd Prica Anywhers in Con- o0 919 1749 2083 HOXSTZ F=3 Weg =
: n Continental US.A.! tinental 48 States. Antenna Load Based on TO MPH :ﬁ 13: 1899 ﬂ Note - Hr_-mmmﬁﬂm
. m‘
= . 120° 1259 2179 2810 “Note—lowers r.-l-urn L_m
RB-213U ALPHA DELTA BUTTERNUT ELECTRONICS CO | !HDHH GUYED TOWERS
| DX-A160-80-40Sloper_ . 549 | HFGV 80-10 Mir, Vertical Antenna $129.
B~ (s nvatrs | CUSHCMNFT 1o | P . A 0G0 E 456811250
*RG-213/U—05% Bare Copper Shield ﬁfﬁﬂm; e - ;gﬁ «Full Legal Power B0/10 Meters || 256549.50 556 $149.50
#Mil-Spec Non-conlaminating Jacket lor longer AT lhamtt; ki ' so60 «Optional Stub Tuned Radial Kit | All 206G, 25G, 45G and 556G Accessories
lite than RGB cables e s ;““"m S s7¢ | Model STA I §29 | In Stock at Discount Prices - CALL!
«(ur RE-213/U uses virgin materials RI20 15 mﬂ:“ 'JH:JI:HI §253 «(}ptional Rool Mounting Kit Foldover Modsl  Haight  Ant Load”  Prics
sGuarantesd Highes! Quality! AVS 80-10mir Vertical P Model RMK |1 $49 (includes STR 1) . Towers FK2548 48N 154sgft  $BO9
i 040 40mir : £149 «()ptional 180 Meter Resonator Kit FK2558 58N 133sgh  §949
RG-BX Dipole. . $149 1 wode! TBR 160 $49 - FK2568 68f 11 7sqft 3999
E=mado= ¢ \g/m$179/1000n | 40-2C0 2-6l 40 mir Baam §278 FRE544  44f M Bsgn §1199
AS0-5 5-gi 6 mir Beam . $79 | HFZV B0/40 Meter i
sAGEX —05% Bare Copper Shield sLow Loss . FRes54 S4hh 2 1sqft 51299
slion-contasninat Sacket Foam Dislectric 215 W8 NEW 15-2! 2 mir Beam §$75 | Vertical Antenna $129 FEASE4 84N J2Basgh §1399
I_n—lu-m%ﬂ'ﬁ 4218 XL 18-t 2 mir Beam 395 | Delivarnd (Continastal USA) ‘t 25(; Fotdover Dowhis Guy Kd §243
Cabie Type imped 00 MMz 30 MM 150 WH: 450 MWy 3219 19-¢f 2mir Beam 89 e0ptional 160 Meter Resanator i 45G Foddover Double Guy Kt $2E%
Y S0 & 3 23 $3 | 2208 17-o 220MHz Beam $89 | it Modsi TBR 150 549 i | *Adove antenng isacs for 70 MPH ey
m g |: :: :: ':: 4248 24-2l 432MHz Beam 5§75 - s Goys @ Hinge & Ape
% * Algm 5 3 5 12 72 | j - Hnmu .: u‘w Tmsmpl'ﬂhl Prenged Confeny
% * Mk e 3 i & 16 ﬂ--{-nu“] . i ental USA FMFTI:HID‘-HW“!‘II?
e B Wy e s B e eemtish o [T ) e
e Y- « Compact Beam Design TOWER/GUY HARDWARE
Lmt Lm-s s - - ™ Ll'mtwt; nﬂ” 1?-“‘ T"I‘- EHS Em lE‘Eﬁ‘ﬂ lhfll‘[l’lﬂl i 1&;“
for VHF/UHF! QK710 30/40 mir. Add-0n-Kill+ g8 j.'i-':.-' 5 | = Use with TV Rator SAIGENS Crmie{ 11,80 18 1) bl
V2s 2:mir Base Vertical . SSSHIES 5 Free Shipping On Butlernut Accessories N e e e
Ve * Alum. w/poly Jackel . $.79/1t] V4S5 440MHz Base Vertica _ 'E o pping p(3/16°0
e * LOE4-50 Andrew HellaxTM $1 79/ . & | AlsoWhen Purchased With Antenna 1/4 CCM Cable Clamp (1/4 * Cable) $.55
' g ® 174 TH Thimble (lits all sizes) § 45
"'mhnﬁ"ﬁﬂ T:_dfﬁ; Hallax -..83.9971 £ = 3/8EE (3/8" Eye & Eye Turnbuckle) $6.95
SO LONOCINS e g g KLM 3/BEJ(3/8 ° Eye & Jaw Turnbuckle) £7 95
HARDLINE & HEUAXT™ CONNECTORS O 35 | K734A 4-¢! Broad Band Triband Beam gagnl TR NBEELHZ" X Q5 YRR Y SrNckS). . 50,8
T e 172 x 9EJ(1/2 = 9 “Eve & Jaw Turnbuckia) $10.85
Cabls Type UHF FML UHF MALEN FMLN MALE 5 KT34XA &-¢ Broad Band Triband Beam $4890 /o 1268 (172712 Eye & Eye Turnbuckle)  $12 95
% * Alum $19  $19  $19 §25 = _3_ 2m-14C 14-9 2-mir Sateiiile Antenna 890 172 1263 (1727 % 127 Eye & Jaw Turnbuckie)$13 95
%" Hefix™™ $25  $25 25 $25 = = | 2m-16LBX NEW-16-#l 2-mir Beam S99 5/8 1261 (5/8° x 12” Eye & Jaw Turmbuckie)$16 35
% ° HeliaxTM 540 $40 $40 540 E @ | 2m22C NEW-22-¢l 2-mir Sateliite Amtennz 3119 1/16 * Pretormed Guy Grip §2 49
5 O | 432-30L8X NEW-30-ei-432 MHz Antenna $99 1/4 "Pretormed Guy Gnp $2.99
AMPHENOL CONNECTORS O & | 435-18C 435 MHz Satellite Antenna W/CS-2 $1191 6~ Diam - & ft Long Earth Screw Anchor $14 85
Siver PL259. ... $1.25 : 5 435-80CX 435 MMz Satellite Antenna W/CS- 28159 S00 D Guy insutater (5/32° or 3/16 " Cale) 5169
UGZIEN Male  $2.05 UG230 N Femaie  §2 99 o= S02 Guy Isulator (1/4* Cadle) $2 99
= = | ROTORS 5/8 " Diasn - B 1t Copper Clad Ground Rog $12 95
Antsanz Wirs & Accesseries ; E uo | Alliance HD73 {10.7 sq !t rating) $11295 e
, - =1 © | Auance U110 (33q frating). s4g] PHILL
SO0, %S ::‘;: :;ﬂa.:-g:: 2 aiho Immﬁ”{h“nm@“ _ gCalil HPTG2100 Guy Cadle (2100 1 rating) $ 29/
e - e | Talex HAM 4 (15 5q 1 rating} §Cail] HPTG4000 Guy Cabie (4000 I rating) $.49/N
‘ mile 18 ga copper-clad steel wire 530 | 010 mir KW Baiun W/ Coax Seal Telex Talltwister (20 5q ft rafing) R Ty g
_ Telex HDR3000 Heavy Duty (255q ttrating)  SCall 9901LD Cable End (lor 2100/ 4000 cable) 38 95
Em::hmzw.ﬂull;j end II'IEI.II‘-EIN $3 EUJ’H!.'J HUSTLER N KRS00 Heavy Duty Elevator Rotatar  $189 490210 Cable End (for 6700 cable) $5 95
Dog-bone Insulator .$.79 Coax seal GBTV B0-10 mir Vert§129 SBTV 80-10 mur \'&Hi‘lﬂi Kengro KRS400 AZ/EL Rotar Package '-ﬁm Sockettas! Potting Compound (does 6-Bends)  $14 95
1:1 Balun. ., 511 Center Insulator. ... 86| 061448 2:mir Base. 369 ROTOR CABLE eavy Duty Steel Masts 2 in OD - Galvanized Finish
Short Dipole Kits. . . ananm,nﬁfsmnm.aﬁ 400W Standard $16 $17 $19 §22 S26 | (vinyl jackel 2-#18 & 6-#22 ga) O M1 12 in Wall $29 $49 $69 $89
All-band Dipole w/ladder line. - $20.95| 2KW Super $20 $22 $25 %290 $39 | Heavy Duty 8 Cond cable § 36/1t & | 18in Wall m $69 $93 5129
GSAV all band antenna - .. $49.95 | Bumper Mounts - Springs - Folding Masts in Stock! | (vinyl jackel 2-#16 & 6-#18 ga) 25 in Wall $129 §189 $245
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KENWOOD

s Ll IC735 NEW General - 2

:E#:op—oli-f:-u“ I':. l: J; . : : FE“ MF'H | FT-757GX LIST PRICE $899 ALBOA NEW 1000W 3-500Z Ampiifier $699
e - Com - Econom Al-84 GOOW PEF Dutput

« 100% Duty Cycle e Fﬂﬂm CALL FOR SPECIAL SALE PRICE! (S-SM05 Tobet). . ......... . .3308

* 40 Memory Channels CALL FOR SPECIAL PRICE! RCS-4 4 Pox Remols Antenna Swilch. . . $119.85

CALL FOR SPECIAL PRICES!!

RCS-8Y 5 Pos Remote Antenna Switch = §$118.95

TS-440S NEW! NEW! NEW! IC-751A New Full Featured FT-726R LIST PRICE $925
CALL FOR SPECIAL SALE PRICE HF Transceiver. Top of The Line. CALL FOR SPECIAL SALE PRICE!
. List Price $148€ ,

CALL TODAY FOR LOW
TEXAS TOWERS/ICOM PRICE!

MEW CORSAIR Il
CALL FOR PRICE AND DELIVERY INFORMATION

TS-430S LISTPRICE §779.95
CALL FOR SPECIAL SALE PRICE!

FT2700RH NEW 2miT0cm

Dual Band Transcelver 425 Titan New 3KW amplifier
C $735 _ $944 y
:t:ﬂ:: t::: $839 Eﬂ: IE::: $1149 E“" “:'ﬁ:;.‘ J:Fm Band in stock - Call For Special Price
CALL TODAY FOR SPECIAL r;,gu_ FOR PRICE—SAVE $S!

LOW ICOM PRICES!!

FT-208RH
TS-T11A LIST $839.95 NEW High Tech
TS-811A LIST $949.95 2mtr HT
CALL FOR SPECIAL PRICE! 5 Watt Output ELH-230D
— NOW IN STOCK LIS 900.85

30 Watlt 2ZM Amp w/Preamp

Special $79 00
POWER
SUPPLIES

NEW PACKRATT Maodel PK-54 €
m Packet Controfler 5219 85 :ﬁ E’é:t;f‘ﬂirm

—

S KDK

IC-28A List 3418 IC-28H List $448
IC-3TA List $449 IC-47A List $469

CALL TODAY FOR SPECIAL
ICOM PRICES!

TW-4000A LIST $589.85

® N
B

FM-240
IC3200 NEW NEW COMPACT
Dual Band Xecvr List 2M-25W FM Transcelver
TR-T51A List $599.85 CALL FOR SPECIAL PRICE ! PX-80 Packst Controlier s210.95 | * 16 memory channels = Z VFOs
All Mode 2m Mobile CP1-1 Computer Patch T _$100.95 | = Programmable sub audible tone unil
I:F-‘Ifﬂ-l E!I'!l‘.ll.lill" Flltl'l 'JFE“ MBATEST “1!.“ |”E|U|1Hd no exira EhﬂrﬂE
:ggi:; 33:; E:‘:ugu?‘ﬂp::::';’r:' Patch ' iﬁ:ﬁ » Optional volce synthesizer available
= B EN W High Tech MEATOR !“II'IF“IWEH (Specity) $89 95 Call For Special Price
g HT XCVRS

O T W

IC2AT - 2mitr 1
ICIAT 220 MHz

ICAAT 440 MMz
COMPACT 2M FM MOBILE eyt b | AATRAIEE AMPLIFIER ol
TM2570A (70W)  LIST $549.95 O e SALE! ‘3

TM 2550A (45W)  LIST $459.95 ASTRON POWER SUPPLIES
TM 2530A (25W)  LIST $399.95 | Meavy Duly- High Quality - Rugged - Relisble

B By I e

isopols 144MH1 720MH: & 440MH? Antennas
In Steck — CALL FOR SPECIAL PRICES!

7 o aso mmecanTamsoers 3135 | @) THL CORP.

= input Voltage 105-125 VAC Output: 138 VDC = OS5V
CALL FOR SPECIAL PRICE « Fully Elecironically Regutated— 83016
SmV Maxomum Hippile .
& Lyrment Lmdling & Corommitia DHI-T 5199' .
TR2B00A - 2mitr Protecton Circuils
TR3B00A - s W-Sanes With Meter —
' High T“h'fﬂtm A-Sares Withou! Meler Model Band ::'E' input OQutput m
HT XCVRS NEW Modal ’'Cont. Amps IC5 Amps Price | 1015 6M Yes 10W 150W $249

Ultra- RS4A 3 4 $ 39 | g2as M Mo W oW $ 79

e ———

Compacl RS7A - 7 49 | B23A 2M  Yes 2W 3ow § a9 ; —
HT XCVRS RS12A 9 12 69 | B215 2M  Yes 2w 150W  $258| NEW KPC-2 Packet Controller
TH21AT 2mir iAo, 2 2 Sl il 2M  Yes 10W  80W $150 List $219.00 ONLY $199.95
RS 1 B1016 2M  Yes 10W  1B0W $249
RS35M 25 35 149 | D24 440 Mo 2w 40W $179
CALL FOR SPECIAL PRICES— | oo 37 50 198 | D1010N 440  No  10W 100w Szsg| Universal Term Unit.List $199.95. SALE $189.95
SAVE $ss!! RSSOM 37 50 UTU Terminal Software (IBM/CPM/TRS80)$19.95

FREE SHIPPING-UPS SURFACE ToLL FRee 1-800-272-3467

(continental USA) (most Items, excepl lowers/antennas) Texas, Alaska & for information call 1-(214)-422-7306
i

o TEXAS TOWERS i

Sat: 9am - 1 pm
Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 » Plano, Texas 75074
(Prices & Availability Subject To Change Without Notice)
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With summer upon us more people will be out
in their boats. A Mayday at sea is quite a
different matter from a disabled car. WH60
shares his first-hand knowledge of handling
Mayday traffic.

Maritime Distress

Communications

Via Amateur Radio

BY RMC TOMMY H. MORGAN*, WHE0

“MAYDP«Y. MAYDAY MAYDAY | Okay, you have four very important
THIS IS THE SAILING VESSEL NOVA; | questions answered (hopefully). Now

HELP WE'RE LOST AND IN TROUBLE
HELP HELP.” . . . Well, you just heard a
MAYDAY being sent on the 20 meter
phone subband. What are you going 1o
do? Panic? Shut off your rig and act like it
didn't happen? Or are you going to re-
main calm and cool and give this poor
soul the help he seems to desperately
need? What about the things you need to
ask? If you're not a professional radio op-
erator or just don’t have any experience
nandling distress traffic, you might not
know the right questions to ask and whom
to call. In this article I'll give you some of
the most important questions to ask and
information you need.

When dealing with distress situations
the main thing to remember is to remain
calm. Keep your head, and project that
everything is under control. Let the per-
son in distress know that someone heard
his calland that you are going todo all you
can to help him out of his dilernma. This is
very important. If you are calm, chances
are he will also caim down.

Here is a list of questions that should
be asked before you call anyone;

1. What is your position? (Get this in lat-
itude/longitude if it is possible. Also get
the time the position was taken and how it
was obtained—i.e., LORAN C, OMEGA,
Dead Reckoning, Celestial, etc.)

2. How many people are on-board your
vessel and are there any injuries?

3. What is the nature of your distress (if
it hasn't already been given) and are you
inimmediate danger?(Is this situation life
threatening?)

4. What is the name of your vessel and
what Is the owner’'s name?

*U.S. Coast Guard Communication Sta-
tion, Honolulu, HI

. what are you going to do? Call the U.S.
- Coast Guard. They are the guystrainedto |
handle maritime distress cases. Coast

Guard Rescue Coordination Centers (RCC)
are manned 24 hours a day 7 days a week
throughout the year. We will discuss how
to get in contact with the right people lat-
er inthis article.

When you get the Coast Guard Duty
Petty Officer or Officer on the line, iden-
tify yourself as an amateur, tell him what
you have heard, the frequency you heard

iton(make sure he has the frequency cor- |

rect), and the information you have ob-
tained.

So you've read question number four
and are wondering why we need the
owner's name. As you know, there are
some strange people out there with ac-
cess to amateur radio equipment and
sometimes they throw out a MAYDAY
call just for kicks. If you ask the person
the owner's name, this may cause your
“distress’’ to just kind of fade away. Also
the owner can usually provide additional
information about the vessel and the peo-

ple on-board in a genuine distress situa- |

tion.

Even if you suspect a hoax, give the
Coast Guard a call anyway. You'll never
be wrong calling.

Most distress calls made in the ama-
teur bands are on established net fre-
quencies. For instance, the net frequen-
cy of 14,314 MHz has seen its share of
distress calls on both the east and west
coasts. If you should tune up to your fa-
vorite net and hear a distress in progress,
the best thing you cando is Not Interfere!
If you have information that might help
with the case, give RCC a call and pass
your information to them over the
telephone. If a Coast Guard Communica-
tion Station is on the frequency with the
distress vessel, they normally will not

| acknowledge any interfering stations.

Net Control should have shifted the net to
an alternate frequency, and you can go
there to find out any information they
know about the case. Normally there is
plenty of information floating around on
the alternate frequency. If you live near
one of the Coast Guard Communication
Stations, please do not call that station
for information concerning a distress.
The Communication Station personnel
cannot give out any information concern-
ing distress traffic. The Communications
Act of 1934 and Coast Guard Regulations
prohibit communications personnel from
divulging any information. Calling the

. Communication Station ties up the phone

lines, causes unnecessary work for the
personnel on watch, and won't get you
any information.

Another thing to rememberis that even
if the person in distress does not have an
amateur callsign, he has every right to
use the amateur bands for life-saving as-
sistance. If you know the person has
been bootlegging a call for phone
patches or anything else, you still should
do everything you can to help him. Let the
FCC worry about the legalities involved!

In most local phone directories on the
inside front cover with the emergency
numbers, you will find a number for the
nearest Coast Guard RCC in your area. If
there is no Coast Guard listing in your
phone directory, the following can be
used: Atlantic Area, RCC New York, 212-
668-7055; Pacific Area, RCC San Fran-
cisco, 415-437-3700. The Coast Guard
will accept collect calls concerning dis-
tress. No matter where the maritime dis-
tress is, you can call either of these num-
bers and give them the information you
have obtained.

These are some basic guidelines to
help you if you should hear an emergen-
cy. Getting this information to the Coast
Guard will give RCC personnel something
to get the ball rolling in the right direction,
and it may save someone's life! Eﬂ
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With the Talkative Radio Modem from HAL And Your IBM-PC ©*

wa. the world is your forum by plugging RTTY: 45-9600 baud

the HAL Personal Computer Interface 2000 US or CCITT #2 Baudot
ASCII with selectable parity

radio modem into your IBM PC. You now make 170-425-850 shifl o

your PC even more valuable by being able to 103/202 modem sm U ,‘b

‘speak to the world." The PCI circuit board Frogrammable qggl-of§in E% '
Lupetiengt characters

gl AESK lones match receive mode

Utput i 6 selectable levels
Ul sensitath — less than 1 mv R.M.S

includes the high-performance, no com-

promise RTTY and CW circuitry for which HAL
IS known around the world. From our proven;
sensitive and selective RTTY demodulato lo Bisoced readout

the advanced CW receive circyit fthe PEIE2000™ , Avanod QW reeelve algorithm
offers system perfo 26 DrevVi DisPlayaSplit SeFeen Tor 12/12 or 20/4 RX/TX text

. ; P & . o Wecefle text in bright video (TX in dim)
available only ingouf Full status line on top of screen
PCI-2000 co Full-feature editor in transmit buffer
with hardwaretsof : 250 line receive buffer with viewing scroll

. 2 - 290 line transmit buffers with scroll

aids. Full-feature programs on co# 10 - full-line HERE IS messages

De very difficult to use and HAL has “gone the Store all buffers and HERE IS messages on disk

extramile to be sure that our system is friendly Eﬁfﬁ ;E rsa?sr:;y;t:; glg :Emkd-sk
=L 4 IS

to you! From the custom keyboard overlay 10  compaATIBILITY: *
the help menu, status line, and comprehensive IBM Personal Computers plus many others that are slot and

manual, we think you will agree that the BIOS compatible. Call for latest list
PCI-2000 is just the sort of fun-accessory you Available NOW at your HAL dealer — Just $645ith

and your PC deserve. Some of the more software and documentation. Write or call for more
outstanding PCI-2000 features are: information.

e registered tragemarks of I8M Corporaton

"1BM and I1BM 3
m I. HAL COMMUNICATIONS CORP.
Box 365, Urbana, IL 61801 Phone: (217) 367-7373 TWX: 910 245-0784
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AFFORDABLE PACKET RADIO FROM MEKJ

AnldenﬂcalTAPRTNCchunewithanewuhinetandlddedfelm... for an incredible $129.95!

All you need is your rig, home computer with a RS-232 serial port and a
terminal program. If you have a Commodore 64, 128 or VIC-20 you can use
MFJ's optional Starter Pack to get on the air immediately. You get interfac-
ing cable, terminal software on tape or disk and complete instructions ..
everything you need to get on packet radio, Order MFJ-1282 (disk) or MFJ-
1283 (tape), $19.95 each.

Unlike machine specific TNCs, you never have to worry about your MFJ-1270
being obsolete because you change computers or because packet radio stand-

Join the exciting packet radio revolu- ards change. You can use any computer with an RS-232 serial port and an ap-
MFJ-1270 tion and enjoy Hg,-ﬁ.f,“ communica- propriate terminal program. If packet radio standards change, software up-
$ 95 tions ... for an incredible $129.95' dates will be made available as TAPR releases them. Also speeds in excess of
1 Z 9 MFJ brings together efficient manu- 56K bauds are possible with a suitable external modem! Try that with a ma-
facturina and TAPR's (Tucson Amateur chine specific TNC or ane without hardwére ;I}PLC as l;ighur up?ads Im::me into
. ) : : widespread use. You can also use the MFJ-1270 as an inexpensive digipeater.
packel Ftad_m} Eegdmg edge technqlﬂgy tu h"." g youafirdabie ”‘:'“"F“ raqm. It features the latest AX.25 Version 2.0 software, hardware HOLC for full du-
soft ware and hardware. It's in a new cabinet and includes a TTL serial port Join the packet radio revolution now and help make history. Order the
for extra versatility. MFJ-1270 today.
Here are MFJ 's latest and hottest products for improving your station’s performance.

2 KW COAX

SWITCHES AR
Instantly select any $19.95

MFJ’s Best VERSA TUNER
mrs-o49c $149.95

antenna or rig by -
tun!hlq a knob. Or- 52995 MFJ-1T01
Price siashed 50% to $169.95! Get a full feature ganizes coax cables
Super Keyboard that sends CW/RTTY/ASCII for and eliminates piug- |
the price of a good memory keyer. ging and unplugging. MFJ's best 300 watt tuner is now even better'
You get the convenience of  dedicated kevboard ;‘r’:::‘“’“ ‘ﬁ;‘;ﬂ’,‘;’“ The MFJ-949C all-in-one Deluxe Versa Tuner Il
ot turm T on ahd s ready fouse. | youreauipment or strayRF. staticand igniing. | S0P & VIR SR i 2 e
"This 5 mode Super Keyboard lets you send CW, o ;ﬁﬁf@ig&%ﬁﬂ#ﬂﬁ o compact cabinet. You get quality conveniences
Baudot, ASCII, use it as a memory keyer and for : - g and a clutter-free shack at a super price
: S0-239s. Convenient desk or wall mounting .
st o stmate passags momotes, | MFSTIR, SRS 2 potons.Castaamioum | 2w e R RO O
: ' cavity construction gives excellent performance ' : . th
error deletion, buffer preload. buffer hold 4p 10 500 MHz with better than 60 dB isolation at gle glance. SWR is autugatlgag&mmﬂuteﬂ{ w
: no controls to set. Has 30 an waft scale.
TRIPLE OUTPUT LAB POWER 450 MHz. Heavy duty, low loss swit.h has less Aun up to 300 watts RF output—and match co-
SUPPLY MFJ4002 $1 49.95 than 20 milliohm contact resistance, less than 0.2 ax, balanced lines or random wires from 1.8 thru

dB loss and SWR below 1:1.2. 2 x 2%z x 1 inches.
MFJ-1701, $29.95. 6 positions. ‘White markable
surface for recording ant. positions. 8%2x 1%2x 3in.

30 MHz. Tune out SWR on dipoles, vees, long
wires, verticals, whips, beams/quads. 10x3x7 in.

voltage and current for all your analog and dig-
ital circuits. 3 completely isolated outputs: 2

._ ANTENNA CURRENT
Lab quality power supply gives you plenty of PROBE MFL-206 $79.95

DIGITAL SWH/WATTMETEH

MFJ-818
$89.95

This new breakthru MFJ Antenna

variable 1.5-20 VDC at 0.5 amp and a fixed 5 Current Probe lets vou monitor RF
VDC at 1 amp. Connect in series or parallel antenna currents—no connections P syt st ialo sl e
' R 1 SWR 1:1to 1:9.9 directly and instantaneously-—no
for higher voltage and current. it's short cir needed! Determine current distri- A Huae 0.6 | lah
cuit protected, has excellent line (typ.0.01%/ bution, RF radiation pattern and SWR knob to set. Huge 0.6 inch bright orange
V:l El"ld iﬂad rEglﬂaHﬂﬂ “'f[]'ﬂ‘ﬁfn} Liﬂl“'d me- pulal']zaﬂuﬂ ﬂf ammnas trﬂﬂﬂmiﬁ‘ diﬂlts I'HERE BﬁfﬁES-{hHmm fﬂaﬂ’ll'tﬂ 'E-ES? 12
ters monitor volt. /cur. 12x3x6 in. 110 VAC sion lines. around ilﬂS. buildin segment LED bar graph wattmeter gives instan-
wiring gilrg?wlras snd mmrﬁ“ taneous PEP readings up to 200 watt RF output
CROSS-NEEDLF SWR/WATT « Indicate transmission line radiation due to high | :n;d, bad. ﬁmmm :Egnllmum
METER MFJ815 $99.95 | SWR, poor shielding or antenna unbaiance. oSz - r mo-
4 easy-to-read digital display makes it ideal for mo
MFJ's cross-needis Ak . * Detect re-radiation from rain gutters and guy -
o . k bile use. For 50 ohm systems. 1.8-30 MHz. 12
SWR/Wattmeter give: wires thal can distort antenna field patterns. VDC or 110 VAC with MFJ-1312. $9.95
you SWR, forward  Detect RF radiation from ground leads, power
and reflected power cords or building wiring that can cause RF! MOBILE ANTENNA MATCHER
—all at a single * Determine I ground system is effective.
glance! SWR is auto- +| * Pinpoint RF leakage in shielded enciosures. mr-910 $19.95
matically computed » Locate the Dest place for your mobile antenna Lower your SWR and
—No controls to adjust. Easy-to-use ﬂuah * Use as tuned field strenght meter. Get more power into
buttons select three power ranges that give you Manitors RF current by sensing magnetic field your mobile whip for
QRP to full 'egai limit power readings. Reads 20/ Uses an electrostaticaily shielded ferrite core, FET solid signals and more
200/2000 W forward, 5/50/500 W reflected and 1:1 RF amplifier, op-amp meter circuit Tor excellent QSOs. Your solid state
to 1:5 SWR on easy-to-read two color scale. Light- sensitivity, selectivity. 1.8-30 MHz. Has sensi- rig puts out more power and generates less heat.
ad meter. Needs 12 V. +10% full scale accuraty. tivity, bandswitch, tune controls, telescoping an- For 10-80 meter whips. Easy plug-in installation.
6% x 3% x 4'4 inches. tenna for field strenght meter. 4 x 2 x 2 inches. omplete instructions. Fits anywhere, 2%2x2%zin.
3 for f 2x2 Complete i ct Fi here, 2'/2x2!

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT SATISFIEC RETURN WITH-
IN 30 DAYS FOR PROMPT REFUND (less shipping)
* One year unconditional guarantee » Add $5.00 each
shipping/handling = Call or write for free catalog,
over 100 products.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800

Cal 601-323-5869 in Miss. and pulsige
Box 4':4HME.?sTsEsﬂ>E?'I§§t§ ln:E ag762 | continental USA Telex 53-4590 MFJ STKV
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Antennas & Accessories

a monthly feature by

KARL T. THURBER, JR., W8FX

A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

This ’n’ That

This time around columnist W8FX takes a look
at more reader mail, as well as several new
products and books for the hamshack. He also
fakes note of some new amateur software
you're certain to find interesting. Stay with us.

—KZEEK

Last month we continued our reach into the
WB8FX mailbag with several interesting letters.
We took special note of the Extended Double
Zepp antenna, and presented more details on
the G5RV antenna and its inventor, Louis
Varney. We also highlighted some new antenna
products and software, and perused some new
and interesting reading matter. This time we
would like to keep the same ball rolling with a
look at more mail, more new products and soft-
ware, and more reading material. First another
foray into the mailbag.

Into The Mailbag

Notes from WSINN. We've carried on some in-
teresting and productive correspondence with
Bill Fanckboner, WAINN, proprietor of the an-
tenna firm which bears his callsign, WSINN
Antennas. Ina letter from him late last year Bill
enclosed an interesting sheet entitled ""General
Considerations in Locating and Adjusting Hori-
zontal Antennas,'’ which he encloses with each
dipole antenna he sells. This handout provides
some very interesting and practical material on
height considerations for HF antennas, reson-
ating to frequency, use of antenna tuners, and
feedline imbalance. The portion onimbalance is
an especially interesting one, and it takes an
unusual approach to this problem. According to
Bill's experimentation, if difficulty is experi-
enced in getting a dipole's SWR below about
1.5:1, with the system otherwise properly in-
stalled, there may be a problem with antenna
balance, with one side of the antenna having
greater capacity to ground than the other side.
Assuming that each leg of the dipole was cut to
the proper length to start with, this condition
may be alleviated by a slight adjustment of flat-
top length on either side of center, using the
step-by-step procedure outlined in the sheet. Ac-
cording to Bill:

“Despite the fact that most of the information
[in the handout] is well known, the part on im-
balance is not well known. In fact, | have never
seen this information explained anywhere . . .
that it is possible to bring the SWR on a dipole
down to a virtual 1:1 SWR condition by unbal-
ancing physically [making one side of the anten-
na slightly longer than the other side], to balance
electrically. We discovered this principle some-
time ago when developing antennas for the An-
tenna Supermarket.”

Bill continues: "'If there are telephone or
power lines under one end of the antenna, they
tend to reduce the capacity to ground, and thus
require that the antenna be lengthened on that

317 Poplar Drive, Millbrook, AL 36054

end. Also, due to the difficulty of repositioning
the antenna after each adjustment, an incorrect
conclusion may be reached, as to whether that
end of the antenna should be increased or de-
creased in length. So, at least a couple of ad-
justments should be made to confirm that the
conclusion is correct.”

“One other point with regard to balancing a
dipole: the ends must be kept in the clear, at
least a few feet from branches and leaves.
These tend to raise the feedpoint impedance by
disturbing the electrostatic field around the end
of the antenna to the extent that it may be im-
possible to find a combination of element
lengths that will produce a very low SWR. The
reactive and resistive values at the feedpoint
may be so high that a “"match’’ with a 50 ohm
line may not be possible. So, it is important to
keep the ends of the antenna inthe clear, to the
greatest extent possible."

Bill's educational materials also include a re-
print of the first chapter of the late John M.
Haerle, WBSIIR's excellent antenna book, The
Easy Way, which deals with straightforward
facts on antennas, including highly contro-
versial and confusing areas such as SWR, trans-
matches, and baluns. Adds W9INN:

“John Haerle died a day or so after giving me
permission to reprint [the first chapter from] his
book . . . He had a weekly net during which he
discussed a different subject each week, and he
was widely followed because of his ability to
translate technical subjects into language the
average amateur could follow. He always felt
[that] the guys spent too much time arguing sub-
jects and principles that were pretty well re-
solved in the 1920s. So, he made an effort to get
the [correct]information spread around. Since
his death, the collection of these talks has been
formed into The Easy Way."

For those not familiar with the WB5IIR book,
itis, indeed, a collection of speeches and papers
that serves as an excellent tutorial and source
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Fig. 1- The G5RV antenna. This sketch ap-
peared in the October 1985 issue. As pointed
out by Fred Bonavita, W5QJM, the trick in ob-
taining more consistent feedline performance
across all bands lies in optimizing the feedline
length. The idea is to avoid antenna currents on
the transmission line by varying its length in re-
lation to the band(s) involved and one side of the
antenna. The text describes the importance of
dimension AB + BC.

book on antenna theory and applications. Ex-
amples of areas covered include antenna and
feedline fundamentals; basic antennas, in-
cluding the G5RV, Zepp, and Windom; special
antenna types, including the sloper and
Beverage; beams, including Yagis, W8JKs, and
Quads; and 160 meter applications. The book is
presented in an easy-to-read, conversational
sytle; although there are no drawings or illustra-
tions, there are many examples and handy tips
proviced. WIINN advises that it can be obtained
from Overtones, Inc., 1710 Highland Park Rd.,
Denton, TX 76205, for $13. | also see that it is
available from the Ham Radio Magazine Book-
store, Greenville, NH 03048, for $11.95 plus
shipping.

GSRV Update. In the October 1985 column we
continued our ongoing coverage of, and feed-
back on, the popular G5RV antenna with a letter
from Fred Bonavita, W5CWM, relating to his ex-

The following lead-in lengths result in a resonant length that is within 0.050 of maximum off

resonance.

Feet  Inches Feet  Inches Feet  Inches
4 3 4 4 4 5
4 6 4 7 4 8
4 g 4 10 4 11
5 0 5 1 68 11
69 0 69 1 69 2
69 3 69 4 69 D
69 6 69 7 69 8
69 9 180 3 180 4

180 5 180 6 180 7

180 8 180 9 180 10

180 1 181 0 181 1

Fig. 2- GASRV optimum dimensions. Surprisingly, the 33 foot feeder usually used with the G5RV does

not appear in the table. Indeed, lengths of around 69 and 181 feet may be closer to the “‘ideal,”’ if

the earlier work of W1XT and W5QJM is properly applied to this antenna and feedline system. A little

extra math by H.P. Forbes, KC5KJ, shows that if a length in the 33 foot range is used, one of 33 *

1 “would be best, though not an optimum ane. (Our thanks to KC5KJ for some number-crunching
and the table above.)
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periences in determining optimum feeder
lengths. To recall, the G5RV is a special type of

multiband, centerfed antenna, with each leg cut

to 51 feet, for an overall length of 102 feet.

Several feed methods may be used, but the

most common method makes use of 450-600
ohm openwire line: a 33 foot feeder is typical

and seems {0 give good results on most HF
bands.

In the October column we took note of Fred's
comments (based on earlier work by W1XT)
which suggest that the usual 33 foot feeder
length is not the optimum one to use. Fred ex-
plained that It is best to cut the feeder so that its
length, plus the 51 feet of flattop, would not be
an even multiple of 16 feet for 80, 40, 20, or 10
meters, or an even multiple of 22 feet for 15
meters. Referring to the antenna configuration
showninfig. 1, the idea is to try to get a combina-
tion of lengths AB and BC which, when divided
by 16 and 22, will produce an answer as close
as possible toa "point-5" response (suchas 5.5,
8.4, 3.6, etc.) and as far as possible from a
"point-0" response (suchas 7.0,4.1,6.9, etc.).

H.P. Forbes, KC5KJ, took Fred's idea a little
further: "‘Upon reading [the October column}, it
seemed a perfect application for a computer to
figure feeder lengths that would be optimum for
the antenna. | put it on the computer and am en-
closing the results, [along with] the PASCAL pro-
gram used to produce the resulis.

“From your column, the optimum would be
whenAB + BC divided by both 16 and 22 gives
a whole number pius a fraction of 0.5. The en-
closed results give all of the feeder lengths up
to 200 feet that give an answer within 0.1, .05,
.01, .005, and .001 of the desired 0.5, |.e., in the
ranges of 0.410 0.6, .4510 .55, 4910.51, 49510
505, and .499 to .501. Thought you might find
this interesting."’

In fig. 2 we've chosen to reproduce the table
which shows feeder lengths that lie within .05
maximum off-resonance. Disregarding imprac-
tically short lengths, it can be seen that the most
fruitful feeder lengths (dimension BC) lie in the
vicinity of 69 and 181 feet; surprisingly, a 33 foot
feeder doesn’'t seem to constitute an optimum
length. Consider these lengths not as absolute
values, but rather as good points of departure
for feeder pruning for five-band operation.

N7AM Antenna Update. Going back nearly three
years, in the August 1983 column we featured
the “‘Big Signal from Bremerton'' that belonged
to Jack Riggs, N7AM. At the time Jack had a
most impressive 5-element, 80 meter vertical
array and a 3-element, 40 meter Quad which
served to put Bremerton, Washingtonon the DX
map. Jack recently sent us some details on his
maodified installation, which is equally impres-
sive. Extracting from Jack's rather lengthy let-
ter regarding Quad and tower construction de-
tails is highly instructive, and well worth the
space reguired:

“The tower now has a 3-element, 20 meter
Quad, a 3-element, 40 meter Quad, and a 2-ele-
ment, 80 meter Quad. The tower rotates, mak-
ing it really nice for peaking signals on 80 and
40, This last move for the tower [from the front
to the backyard of a city lotl makes three times
that we have rebuilt the system . . . due to high
wind storms,

“In rebuilding the system, a new base was
fabricated of % inch steel square casing, rein-
forced with a 1 inch thick mounting flange. This
beefing up of the base allowed a more rigid
structure, especially with the raising fixture at-
tached. The 3 inch booms were reinforced with
an additional 3 inch boom ripped the full length
and then "winched on’ over the other boom, to

The N7AM Quad installation with a sateliite dish
in the foreground. Beam is pointed toward
Europe in this view.

give a double thickness. The boom was then
strapped every foot with cable straps. This pro-
cedure stiffened the boom without adding
weight. The 3 inch boom originally was not stiff
enough to get the job done during the wind
storms.

“From the original photos [which appeared in
the August 1983 column], the 40 meter boom
was 40 feet long. For better guying and bracing
for the wind, a 10 foot section was added to the
boom on each end, making the boom 60 feet
long. This has helped the elements for better
guying. [However], this boom length later
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N7AM Quad installation showing the first base

used. The base had lo be reengineered after

complications arising from damage in a severe

windstorm. The new base s considerably
stronger and more rigid.
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N7AM Quad installation showing Jerry, NC7U,
getting the topside work done inorder to be able
to get the lateral guys attached to the boom.

caused a poor front-to-side ratio to occur, due to
its resonating at 40 meters. We had to add wire
to get the resonant frequency far removed from
7 MHz; this made our front-to-side ratio look
much better.

““The lower boom is also 60 feet long to ac-
commeodate the two elements, the reflector and
driven element for 80 meters. Onthe first design
we used a Gamma Match for 80, but we could
not switch from phone to CW at all without going
out to the platform and retuning the Gamma for
either CW or phone. The latter design uses a
much better system, allowing us to switch from
CW to phone using a quarter-wave transformer
for impedance matching. We change lengths by
switching from CW to phone with vacuum
relays. An added bonus with this system is the
increase in bandwidth, and the SWR swing,
which is very low. The driven-element im-
pedance in this configuration is around 100
ohms, with the reflector spaced at 40 feet. Us-
ing RG-8/U 50 ohm coax, a 70 ohm quarter-wave
transformer gives us a good match. Using
transformer feed we get a chance to look at our
loop resistance and can de-ice the driven ele-
ment during severe icing conditions."™

Admittedly, these details make for some
lengthy reading, but they lead up to some solid
conclusions by N7AM regarding the Quad. The
use of a platform (see photos, all courtesy
N7AM) allows easy access to the elements for
tuning, and this easy access has helped Jack to
learn a great deal about Quad tuning quirks.
Some of Jack's observations:

1. Freguency vs. Gain Curve. When com-
pared with a Yagi, the Quad displays a better fre-
guency versus gain curve. The Quad can be
tuned for best forward gain, SWR, and front-to-
back (F/B) ratio, to occur at the design frequen-
cy. With respect to the 80 meter Quad, the fre-
quency versus gain curve exhibits a sharp drop-
off on the low frequency side, with a flat
response from the design frequency upwards
tor 35 kHz.

2. Double Dipping. When tuning and using the
40 meter Quad, Jack notices that when check-
ing the loop resonance, two pronounced “'dips™’
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N7AM Quad installation, this view ¢ " the “business end’’ of the 80 meter reflector, showing the
vacuum condenser and relay. Note that the element is insulated with plastic pipe to allow for bet-
ter tuning and reading of the loop resistance and for de-icing.

were found, one at the true Quad length [cal-
culated from the formula: driven element loop
length (ft.) = 1005/F(MHz)], and another about
500 kHz lower. He believes this double-dip
phenomenon is associated with the dipper also
seeling a resonance that is associated with the
half-wavelength [L = 468/F(MHz)] calculation.
In any case, Jack observes, if two Quad loop
dips are observed, it is the higher frequency one
that is the correct one.

3. Element Spacing. Jack asserts that the
spacing of the Quad elements is particularly im-
portant for optimum performance—especially
the need to make the spacing greater than 0.1

wavelength. He advocates a minimum of 0.11
wavelength spacing for best F/B ratio and for-
ward gain.

4, Matching. While the Gamma Match, hav-
ing a high "'Q,"" works well for a narrow band of
frequencies, a better way to match a Quad
driven element is by the quarter-wavelength
transformer method. The quarter-wave trans-
former exhibits a lower "'Q,"" allowing better
bandwidth as well as a DC path for examining
the loop resistance. Another benefit of using this
type of matching arrangement is its suitability
for switching of transformer line lengths to go
from CW to phone band segments. Since most

N7AM Quad installation, showing the "‘business end’’ of the 80 meter driven element, with the

quarter-wavelength transformer and associated vacuum relays to switch from phone to CW. The

driven element is insulated from the boom to allow for transformer feed and the reading of loop
resistance and de-icing.
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Quad driven elements have a radiation resist-
ance of around 100 ohms, a 70 ohm matching
section and 50 ohm transmission line are about
right.

Jack concludes with some overall estimated
performance figures: the 20 meter Quad has a
very narrow beamwidth with good bandwidth,
an B8dB forwardgain,anda 27 dB F/B ratio. The
40 meter Quad shows 9dB forward gainand an
outstanding 34 dB F/B, while the 80 meter
antenna has a respectiul6dBgainanda 28dB
F/B. Not too shabby, indeed, and thanks to
N7AM for again sharing his antenna construc-
tion and tuning experiences with column
readers.

Good Reading

This month we would like to make note of,
first, an SWL-oriented antenna book, and
several computer books. The Shortwave
Listener's Antenna Handbook Is by Robert J.
Traister, WB4KTC. This authoritative, 204-page
book constitutes a comprehensive guide to SWL
antennas, with complete information provided
on the design, construction, and installation of
horizontal, vertical, and directive types. The
book begins with an examination of antenna re-
quirements and some practical tips onantenna
selection, The author also gives a thorough ex-
planation of the tools, materials, and con-
struction practices involved in antenna building
and installation. In addition to coverage of a
variety of antenna types and configurations, the
book also provides considerable information on
towers and various types of supports, including
counterweights. Topical areas covered include
antenna types, indoor and limited-space anten-
nas, portable antenna systems, and antenna
tuners and couplers.

Bob's book is TAB Book No. 1487, published
at $9.95. It's available from many electronic
suppliers and bookstores, The book can also be
obtained for this amount plus $1.00 shipping
from Miller Publishing Co., P.O. Box 691, Thorn-
dale, PA 19372 (themselves publishers of the
monthly SWL journal The Shortwave Guide,
which we mentioned in a recent column).

Three computer books which have recently
come to our attention may be of interest to CQ
readers. The first is Computer Communication
Technigues by E.G. Brooner and Phil Wells. This
is a solid, illustrated tutorial which tells you how
to get your computer to “talk’ with other com-
puters, what hardware and software you need
to do this, and how to readily tell what devices
will or will not work with your computer. Also
covered are areas such as connectling your
computer to telephone lines, the standards and
protocols used for data transmission, and ac-
cessing information services such as Compu-
Serve and The Source. Videotext and teletext
systems are also covered. The soft-cover
142-page text is published at $15.95 by Howard
W. Sams & Co., Inc., 4300 West 62nd St., In-
dianapolis, IN 46268.

Also of interest is A Hobbyist's Guide to Com-
puter Experimentation by John D. Lenk. Written
by a highly experienced electronics author, the
book covers a variety of computer experiments
which are practical with personal computers.
The book is well-lllustrated with easy-to-follow
diagrams and photos, and the explanations are
clear. The 283-page hard-cover book is pub-
lished by Prentice-Hall, Inc., Englewood Cliffs,
NJ 07632. It is priced at $25.95.

The third computer book we would like to
mention relates to a subject popular with many
hams: that of *free software.' The book is Free
Software for the IBM-PC, and it's by Bertram

> Insulating cord

Grounded rod and
ground wire

Fig. 3- J&R Enterprises SWL-65 antenna. See text for description of the SWL-65 antenna. Note that

although shown here installed as a "'sloper,”’ the antenna may also be used horizontally or in other

configurations. (Note: The above installation and dimensions are offered as a guide. Your installation
can vary from the one shown.)

CarFinder™ js an unusual device that helps

locate cars in large parking lots. Working up to

750 feet, the system includes a keychain trans-

mitter, receiver, and parts necessary fo cause

the vehicle's horn to honk and lights to flash on

command. (Photo courtesy Design Tech Inter-
national, Inc.)

Gader and Manuel V. Nodar. True to its title, the
book is, in effect, a listing of over 600 public-
domain IBM-PC software programs that one can
obtain for free by downloading from the various
information services and bulletin boards. The
$8.95 soft-cover book is published by Warner
Books, 666 Fifth Ave., New York, NY 10103,

New Products
SWL Antenna. An unusual broadband, 60

through 11 meter SWL antenna is offeredby J &
R Enterprises, Rt. 3, Box 389, Chapin, SC 29036.
The 65 foot, coax-fed dipole is designed to cover
the spectrum from 4.5 to 30 MHz with even per-
formance over the entire range. The antenna,
shown in fig. 3, has a "'width' of 24 inches and
uses high-impact PVC spacers io separate the
two wires of the dipole. The antenna weighs in
at but 5 pounds, while the SWR is claimed tobe
2.5:1 or less over the entire operating range. The
device is intended for reception only. Price is
$59.95 plus $3.00 for shipping.

CarFinder. Just for fun I'd like to mention a
novel device which we have seen advertised but
have not yet tried. It's the CarFinder™ offered
by Design Tech International, Inc., 941 25th St.,
N.W., Washington, DC 20037. It's a gadget to
help you find your car in a crowded parking lot
such as at anairport, shopping mall, or stadium.
Consisting primarily of a small keychain trans-
mitter and a car-mounted receiver, the device
allows you to briefly honk the car's horn and
flash its lights in order to be able to spot it from
where you stand. Offered as a complete kit, the
CarFinder is FCC-certified and comes factory
set to one of 50 different codes. List price is
$99.50 plus $3.00 shipping. Contact the man-
ufacturer for more details.

Software at a Glance

Uncle BillI's Software. |'ve recently noted ads
from Bill Clarke, WA4BLC, who offers two inex-
pensive programs for the Commodore 64. Both
programs employ the sound and color features
of the C-64 in their operation. One of these is for
antenna design and the other is for code
practice.

Uncle Bill's Antenna System, as he calls it, is
a menu-driven HF antenna modeling and design
package. Graphically oriented and easy touse,
the program consists of two parts. The first por-
tion designs or selects standard, full-size
horizontal, vertical, and Yagi antennas. Con-
struction dimensions are given in listing format,
or as labels on the computer-generated models.
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The second portion of the program designs di-
poles of reduced size and is intended for the
ham who does not have the needed space 1o
erect full-size antennas. This program option in-
cludes the generation of loading-coil winding
data.

There are three parts lo the Code Course pro-
gram. Inpart 1 the student is introduced to each
character by allowing him or her to press a key,
hear the properly sent Morse equivalent, and
view the character on the screen. Part 2 sends
a properly formed Morse character, and the stu-
dent responds by pressing the appropriate key.
If the response is incorrect, the character will be
resent; this continues until the proper response
is made, or until the student requests assis-
tance. Progress is graded at the end of each
session in this part. In part 3 random groups of
Morse characters are sent, in groups of five
characters each; sending speed is selectable
from 5 to 20 WPM. The student writes down the
characters as they are sent; only after each
group is sent is it displayed. Throughout the pro-
gram Morse is actually sent at 20 WPM using
the Farnsworth method (variable sending
speeds are attained in part 3 by adjusting the
spacing between characters).

Each program is available on disk or tape for
$9.95, and may be obtained from Bill Clarke,
WAA4BLC, at Uncle Bill's Fine Software, P.O. Box
2403, Falls Church, VA 22042. | understand that
Bill also offers a special deal on the Code Course
for amateur radio clubs that are teaching a for-
mal license class. Contact him for details.

Software from RAK. One of the earliest
distributors of inexpensive amateur radio and
personal productivity software for the Com-
modore 64 and Vic-20 was RAK Electronics,
P.O. Box 1585, Orange Park, FL 32067-1585.
We covered some of RAK's offerings several
years ago in the column, and recently we re-
ceived a much expanded list of C-64 software
which proprietor Richard A. Knox, WR4K, offers.

| was surprised to see such a large offering,
still, of Vic-20 software—some 15 disks and in-
dividual programs, including several Vic CW and
RTTY programs. On the C-64 side | noted 17
ham radio and personal productivity programs,
plus three disk collections (ham radio, utilities,
and games); the most expensive program in the
lot ($24.95)was a CW and RTTY package for the
C-64. Most programs are available on either
cassette tape or disk media.

Morse University. Following in the tradition of
Morse code and operating skill learning devices
such as the AEA BT-1 Basic Trainer, MM-2
Morse Trainer, Doctor DX, and Doctor QSO™,
AEA last year came out with the Morse Univer-
sity™ especially for studying for the Novice
license. Offered as a complete package which
IS said to contain everything necessary to pass
the amateur exam, the "“starter kit includes the
Morse training program cartridge for the Com-
modore 64 and the ARRL's Tune in the World
booklet, along with an ARRL welcome letteron
amateur radio and information on how to locate
a local amateur radio group that offers testing.

Basic Morse code is learned using a charac-
ter by character teaching routine. Practice can
be either with individual letters or in groups of up
to nine characters. Morse proficiency is de-
veloped through practice sessions that offer
several options: the trainer routine provides ran-
dom code practice at programmable start and
finish speeds, over a user-settable duration. You
have the choice of either five-character or ran-
dom character code groups, and may choose
either the '‘fast code’ (Farnsworth) or the “'slow
code'' method. You may also enter text from the

keyboard for customized practice sessions, Or
for providing good examples of how code should
sound. A sending analysis routine is included
which enables the student 1o connect a key to
the computer in order to manually send Morse
characters or a sentence of text. The computer
will analyze the student’s "'fist’” and show where
improvement is needed.

Perhaps acknowledging the popularity of the
C-64 as a superb game-playing machine, AEA
has incorporated a ‘‘receiving audiolvideo
game"’ into the cartridge. Similar to some typing
tutor programs, this feature is said to make the
code learning process more fun, while at the
same time adding an element of pressure not
found in other random methods of code prac-
tice. The receiving game presents 19 houses,
each with a three-element Yagi beam on its roof,
at the bottom of the screen. If the characters
presented by the game aren't typed correctly on
the keyboard, or if they're not typed fast enough,
an antenna on one of the houses is destroyed by
a lightning bolt (oh, no!). The game ends when
all 19 Yagis are destroyed. The score in terms
of both number and percentage of correct re-
sponses is displayed on the screen so that the
student can track his or her improvement.

For more information on AEA's training pack-
age and starter kit, contact AEA, Inc. at P.O. Box
C-2160, Lynnwood, WA 98036-0918.

Bits ‘n’ Bytes

Calling All Atarians. Early in the year we re-
ceived a sample copy of Ad Astra. This is a
monthly publication published by and for the
members of the Atari Microcomputer Network,
a radio amateur group using Atari microcom-
puters in their hobby. The Net is a non-profit
organization of hams, SWLs, and Atari com-
puter enthusiasts who share a common interest
in exchanging information on Atari applications,
programming, and operation. Amateur radio
operators and SWLs are especially encouraged
to directly participate in the weekly on-the-air
meetings. The national net meets every Sunday
at 1600Z on 14.235 MHz, with Dave Byrd,
KD7VA, as net coordinator,

Ad Astra, successor to an earlier journal of
the same name, is published six times per year
by the net, and is an optional part of member-
ship. Net membership is, of course, free, while
members who wish to receive the journal are
asked to help offset printing and postage costs
by remitting an annual donation of $10 (U .S.
funds) to the Editor, Gil Frederick, VE4AG. For
more details on the Atari Microcomputer Net-
work and Ad Astra, contact Gil at 130 Maureen
ot., Winnipeg, Manitoba R3K 1M2 Canada.

While the copy | received was the first issue
of the new series and was somewhat roughly
organized and printed, the issue nevertheless
contained some very detailed technical infor-
mation on topics such as expanding the Atari
800's memory 10 256K and interfacing the
Panasonic KX-P1091 printer.

Wrapping It Up

That's about it for this month's foray. We've
again looked at some reader mail, particularly
focusing on the G5RV antenna and N7AM's im-
pressive low-band Quad installation. We've also
looked at several amateur and computer books,
examined some new ham products, highlighted
some new hamshack software, and made note
of an Atari computer amateur resource group.
Next month it will be more Antennas and Ac-
cessories topics of current interest. See you
then.

73, Karl, WBFX
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2-30MHz 12V (* =
P/N Rating Eacn Match Pr.
MRF412,/A BOwW 18.00 45.00
MRF421 Q 100w 22.50 51.00
MRF422* 150W 38.00 82.00
MRF426,/A" 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
MRF449, /A Q 30W 12.50 30.00
MRF450/A Q S50W 14.00 31.00
MRF453,/JA Q 60W 15.00 35.00
MRF454,/JA Q BOW 15.00 34.00
MRF455,/A Q 60W 12.00 28.00
MRF458 Bow 20.00 46.00
MRF475 12W 3.00 9.00
MRF476 3w 2.75 8.00
MRF477 40W 11.00 25.00
MRF479 15w 10.00 23.00
MRF485° 15W 6.00 15.00
MRF492 a Sow 16.75 37.50
SRF2072 Q 65w 13.00 30.00
SAF3662 Q 110w 25.00 54.00
SRF3775 Q 75w 14.00 32.00
SRF3795 Q Sow 16.50 37.00
CD2545 50w 23.00 52.00
SD1487 Q 100W 36.00 76.00
25C2290 60W 15.00 36.00
2SC2879 Q 100w 25.00 56.00
Q = Selected High Gain Matched Quads Available
VHF/UHF TRANSISTORS

Rating MHMHz Net Ea. Match Pr.
MRF212 10W 136-174 $16.00 -
MRF221 15W 136-174 10.00 -
MRF222 25W 136-174 14.00 -
MRF224 40W 136-174 13.50 32.00
MRF237 4w 136-174 3.00 -
MRF238 30W  136-174 13.00 30.00
MRF239 0w 136-174 15.00 35.00
MRF240 40W 136-174 18.00 41.00
MRF245 BOwW 136-174 28.00 65.00
MRF247 T5W 136-174 27.00 63.00
MRF260 SW 136-174 7.00 -
MRF261 10W 136-174 9.00 —
MRF262 15W 136-174 9.00 -_
MRF264 30w 136-174 13.00 -
MRFB07 1.75W 136-174 3.00 -
MRF&41 15W 407-512 22.00 49.00
MRFG644 25W 407-512 24.00 54.00
MRAFG646 40W 407-512 26.50 59.00
MRF&48 60W 407-512 33.00 69.00
SD1441 150w 136-174 74.50 170.00
SD1477 100W 136-174 32.50 78.00
2N3866° 1W 30-200 1.25 -
2N4427 1w 136-174 1.25 —
2N5591 25W 136-174 13.50 34.00
2N6080 4W 136-174 7.75 -
2N6081 15W 136-174 8.00 -
2N6082 25W 136-174 10.50 —_
2NG6083 30w 136-174 11.50 24.00
2ZNB084 40W 136-174 13.00 31.00

MISC. TRANSISTORS & MODULES

MRF134 $16.00 SAVE $32.50
MRF136 21.00 SAVT 30.00
MRF137 24,00 S10-12 13.50
MRF138 35.00 2SC1075 25.00
MRF140 89.50 25C1307 5.00
MRF150 89.50 2SC1946A 12.00
MRF172 62.00 28C1969 3.00
MRF174 80.00 25C2221 10.00
2N1522 7.95 25C2269 20.00
2N4048 7.20 25C2289 22.00
NE41137 3.50 25C2312C 4.00
2N5590 11.00 2N5945 10.00
2N5642 14.00 2N5946 13.00

Selected, matched linals for icom, Atlas, Yaesu, Ken-
wood, Cubic, TWC, etc. Technical assistance and cross-
reference on CD, PT, SD, SRF and 2SC P/Ns.

Quantity parts users — call for quote

WE SHIP SAME DAY » C.0.D./VISA/IMC

Minimum Order— Twenty Dollars

(619) 744-0728

RF PARTS

20-16 Grand Ay

“an Marcos. CA 920649
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Novice

a monthly feature by

BILL WELSH, WéDDB

“HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

- Novice Enhancement Proposal

The FCC is currently considering an
ARRL proposal that would Increase
Novice operating privileges. It is obvious to
me that this is an attempt to save the 220
to 225 MHz band by increasing amateur
activity on this band. | hope that our

amateur radio service will be able to retain |
220-225 MHz, but | do not believe the en-

try level (Novice) license should be ruined
in the attempt to save this band.

The proposal only offers special 10
meter privileges in addition to what a
Novice can obtain by just upgrading to
Technician, and 10 meter activity is
presently close to its least useful point.
Even if 10 meters were at a high point of
activity, it would not be wise to adopt this
proposal. If a Novice wants Technician
operating privileges, the best way to attain
them is to upgrade to the Technician
license.

One reason the current proposal should
not be adopted is that it would drastically
reduce the incentives to upgrade from
Novice to Technician. Except for 6 and 2
meter operation, the future proposed
Novice would already have most Techni-
cian privileges. Such a reduction in in-
creased operating privileges would be
sure to decrease incentive to upgrade to
Technician,

A more important argument against the
current proposal is the change it would

cause in the Novice written examination. |

The scope of the current 20 question
Novice test is appropriate for use with
aspiring new amateurs. The new required
Novice examination would be both longer
(perhaps 40 questions) and much more dif-
ficult than the existing Novice test. The
new test would have to include questions
about the new emission and frequency
privileges that would be granted. The sim-
ple entry-level Novice test would be gone,
taking many prospective Novices with it.
The new Novice test would probably be in-
tegrated into the VEC program and be
taken away from the individual volunteer
examiner.

| have no doubt that adoption of the ex-
isting ARRL ""Novice Enhancement'’ pro-
posal would decrease the combined total
of our Novice and Technician licensees,
which is not in the best interest of our
amateur radio service,

2814 Empire Ave., Burbank, CA 91504

' Eighty-year-young Al Obright, WAGDOF, of

Hawthorne, California retired from North-

rop Electronics in 1970. Al has been a li-

censed amateur since 1958. He is always

glad to help new operators. His station in-

cludes a Ten-Tec Century/21 transceiver

and a vertical antenna. | recently enjoyed
a pleasant and long contact with Al.

A dictionary descriptionof “dejavu'' is
that it is something that is unpleasantly
familiar. The current ‘*‘Novice Enhance-
ment’’ proposal includes the unpleasant-

ly familiar matter of Novice voice privi- |

leges. When the Novice license was in-
itiated in 1951, it included 2 meter voice
operating privileges, which led to many
Novices making more voice contacts than
code contacts. This failure to obtain
enough code operaling experience re-
suited in a lot of Novices being unable to
pass the 13 wpm code test required to
upgrade to the General license, resulting
inmany long-term Technicians. | am one of
the people who proposed extending Nov-
ice code privileges to Technicians to give

Technicians an opportunity to obtain on- |
'~ the-air operating practice that is common-

ly essential to upgrading to a General
license. The ARRL Board of Directors was
initially opposed to Technicians having any
nigh-frequency (3 to 30 MHz) operating
privileges, but the FCC eventually adopted

' this change. The proposed Novice voice

privileges would again decrease code op-
eration by Novices. | have always advised
my students to try all bands and all modes

to acquire desired first-hand operating
knowledge. However, | believe that code
proficiency is the facet of operation that is
most difficult to acquire; consequently, |
urge Novices to operate as much radio-
telegraphy as is required to attain good
code proficiency, and to acquire excellent

. code proficiency before trying any other
. emission mode.

The Novice license is serving its pur-
pose, as it has since its inception 35 years
ago. It is an entry-level license with a low
code requirement (5 wpm) and a very
basic reqguirement of associated regula-
tions and fundamental electronics. There
is very little wrong with the existing Novice
tests, and operating privileges could easily
be improved. The current Novice ticket is
providing the easy introduction to amateur
radio that is needed for non-technical
people.

Previous Novice columns have covered
desired changes that have not been im-
plemented, as well as unwanted changes
that are in effect. | am not attempting to
repeat the entire contents of those
previous columns, but | willmention a few
of the main points; some of these prior col-
umns are listed in this article.

The most important changes that have
not been implemented concern Novice
bands. The 10 meter band is almost use-
less during this low part of the current
sunspot cycle. In addition, the usefulness
of 15 meters is greatly reduced. These ex-
isting conditions force Novices to do more
operating on the 40 and 80 meter bands.
However, the FOT (frequency of optimum
transmission) between America and
Europe/Africa often runs through the 40
meter Novice band, resulting in reception
of extremely strong international short-
wave broadcasts every SkHz (7105, 7110,
etc.) throughout the 7100 to 7150 kHz 40
meter Novice band. The most common de-
terrent to 80 meter operation is the longer
antenna required to operate onthe 3700 to
3750 kHz 80 meter Novice band. In addi-
tion, the upper end of the 80 meter Novice
band is subject to foreign voice operation
interference.

The preceding facts make it obvious
that Novices require additional frequency
segments to provide suitable operating op-
portunities with reasonable expectations
of good communication results. A 20
meter Novice band is long overdue, and
14,100 to 14,150 kHz is the reasonable
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segment to use, since it is basically not
used for transmitting purposes by Ameri-
can amateurs holding any grade of li-
cense. The existing 30 meter band is ideal
for Novice use; it will provide good long-
range communication opportunities dur-
ing the night. This 10.10to0 10.15 MHz 30
meter band already has Novice limitations
(code and 200 watts PEP maximum out-
put) applied to it. The existing 40 meter
Novice band is 7100 to 7150 kHz, which
means that it does not share any common
frequency spectrum with amateursinITU
Regions | or lll, since the 40 meter band is
7000 to 7100 kHz (only) in those regions.
Extending the American 40 meter Novice
band down 25 kHz (7075-7150 kHz) would
improve long-range communication op-
portunities for Novices. Similarly, ex-
tending the bottom end of the present 80
meter Novice band (making it 3675-3750
kHz) would ease the interference problem
at the top end of this Novice band. The ex-
pansion of the 80 and 40 meter Novice
bands, plus creation of new Novice bands
on 30 and 20 meters, would greatly in-
crease Novice band activity. Since Techni-
cians share the use of Novice bands, their
opportunities to upgrade would also be en-
hanced by these band changes. Novices
and Technicians comprise almost 40 per-
cent of our amateur operators, yet they
have access to less than 9 percent of the
high-frequency spectrum (300 of 3450
kHz, total).

Some of the changes which have occur-
red, which | believe degraded the Ameri-
can amateur radio service, are mentioned
in this paragraph. The Novice license was
initiated to provide a simple, short-term in-
troduction to amateur radio. Making it a

10-year term, renewable license detracted |

from the incentive to upgrade. The Novice
llcense would be more effective if it were
a 2-year term ticket that could not be
renewed. The 200 watt PEP maximum out-
put power limitation in the Novice bands is
excessive; this limit
reasonable if it were 100 watts PEP max-
imum output. Amateur radio station power
limitations would be more useful if they
were stated in ERP (effective radiated
power), taking into account feedline loss
and antenna gain. While on the subject of
Novice bands power limitation, | believe
the present 200 watt restriction should not

apply to General, Advanced, and Extra.

class amateurs. The so-called ""Novice
bands'' are in reality the Novice, Techni-
cian, General, Advanced, and Extra class
bands. They are the only frequency
segments that may be used by all classes
of American amateurs., One of the In-
creases in privileges an amateur derives

(in some cases) from upgrading is higher |

power operation. | am a low-power
operator, but | do not believe it is appro-
priate to reduce power privileges of
General through Extra class amateurs
when they operate in Novice bands. Elim-

inating the requirement to change call-

Say You Saw It in CQ

would be more |

signs when one moves to a different call-

sign area created another unnecessary |
area of confusion. This change should be |

eliminated to restore the uniform system
that existed. There are many other
changes that | find to be unwanted, but
there is not enough space in this article to
discuss all such items.

Previous Novice columns in CQ maga-
zine contain associated information that
may be of interest to you. Some of these
columns are mentioned herein for those of
you who have access to previous issues of
CQ. Also, prior issues can usually be ob-
tained at $2.50 each from CQ Magazine,
76 N. Broadway, Hicksville, NY 11801. The
June 1981 issue contains an article about

. amateur radio frequency segments. The
July 1981 column is devoted to Novice |

bands. The history of the Novice license is
printed in the October through December
1983 issues. Also, 40 meter Novice band
operation is covered in the December

' 1984 issue.

Insummary, | believe the Novice ticket
is getting the job done with its existing
privileges. Operating activity would in-
crease inthe Novice bands if two existing
bands were enlarged and two new bands
were added. One of the comments | hear

quite often is that amateur radio does not |

attract enough young people. | believe we
can make changes that will attract more
youngsters, and one of these changes is to
make young people more aware of the ad-

vantages associated with code (radiotele- |
graph) operation. | have conducted ama- |
- Vermont.

teur radio licensing courses, at least one
per year, since 1948. Some of these

courses were limited to young people, and
| quickly learned that they require a dif-
ferent approach than | use with more ma-
ture students. Nevertheless, | do not think
that there is anything wrong with an ama-
teur radio service that is primarily of in-
terest to young adults through senior citi-
zens. If you are sufficiently interested in
this matter, please send your comments to
the FCC, Personal Radio Branch, 1919 M
Street NW, Washington, DC 20554. Itisa
good practice to send a copy of your com-
ments to ARRL, 225 Main Street, Newing-
ton, CT06111.

Photographs Wanted

Photographs of Novices in their shacks
provide introductions to a few of the newer
amateurs. Photograph size is unimportant,
but good definition, contrast, and subject
matter are important. Color pictures can
be used, but black-and-white photographs
are preferred. Operating activities and
achievements, plus a self-introduction, are
needed with each picture. Send an SASE
if a picture must be returned. A free one-
year CQ subscription (or renewal) is
awarded to the one amateur whose pic-
ture | select as the winner for the month. If
you are a subscriber, please enclose the
mailing label (or copy) from your latest CQ
issue. One award is made each month, no
matter how many photographs are printed.
DX amateurs, who frequently work the
American Novice bands, are also urged to
submit photographs. | have not received a
picture from a Novice In Hawaii or

73, Bill, WeDDB
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World of Ideas

A LOOK AT THE WORLD AROUND US

a monthly feature by

DAVE INGRAM, K4TWJ

Understanding Modern Amateur Gear, Continued

Favnrable response to our discussions
of modern amateur gear continues to roll
in, along with ideas and suggestions of ad-
ditional areas you would like to see high-
lighted. Apparently we're "‘on the right
track 'anddetailing aspects of interest in
an easy to understand manner. Thanks!
Such positive feedback naturally requires
favorable response, so this month's col-
umn will progress further in that direction,

Hopefully, our information will prove |

beneficial to both “‘understanding in-
nards'’' and operating today's quite sophis-
ticated transceivers, This time we'll break
the discussion into two general sections.
The first part will consider basic use and
familiarization of new rigs—those typical
“out of shipping box' " entanglements thal
occasionally surface during the first day of
operation. The second part is interrelated,
it's a simplified explanation of a rig's inter-
nal circuits affecting tunings.

Today's amateur gear, with its complex
circuits and muiti-knob panels, might in-
itially seem intimidating, but that situation
isn't really much different from times of
yesteryear. In fact, a slight shift in thinking
can actually make today's gear simpler
and easier to use. Remember the Johnson
series of transmitters, Hallicrafter re-

ceivers, and their complexity of knobs? To- |

day's transceivers don't require those in-
volved tune/load/dip maneuvers, and crys-
tal phasing/band-hunting adjustments
have now faded from normal view. Frank-
ly. | never figured how one used an absorp-
tion wavemeter for zeroing a transmitter
on a received frequency. Ah, the golden
times of old did indeed have their own
types of perplexities. In other words, com-

Eastwood Village No. 1201 So., Rt.11, Box
499, Birmingham, AL 35210
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plexities are mere signs of the times . . .
whatever the times. . . and radio amateurs
have a '"‘mental advantage’ in grasping
such evolutions. Mere pep talk? We doubt
it. You're probably considered the elec-
tronic whiz of your family, right? I'm merely
suggesting putting some of that high-level
intelligence to good use.

New Rig Familiarizations

Everyone enjoys being the first kid on
the block with a new toy, and radio ama-
teurs are no exception to that rule. Fortu-
nately, today's manufacturers are sup-
porting our enthusiasm by introducing a
variety of new models at frequent inter-
vals. The end resuit of such “‘'mutual grat-
ification’’ is unlimited pleasures. However,
our eagerness to enjoy that gear before
actually learning how to use and ap-
preciate it often creates its share of
perplexities. That situation is especially

' noticeable if the rig under consideration is
. a brand new model. The first day(s) one |

owns and operates (or attempts 1o
operate) such rigs reminds me of the pro-
verbial ''brief period of adjustment’’ used
to describe newlyweds. One typically
questions, for example, if the rig Is
operating as it's supposed 10, if there are
internal defects, or if there are unrealized
"*cockpit problems.”’ Since those units are
fresh from the factory, amateur friends
don't have similar rigs available for com-
parison and our own technical knowledge
may be taxed toits limits. There may be a
natural tendency to feel somewhat
isolated at this time, but we have several
encouraging aspects to our advantage.
Today's amateur gear is essentially
perfected to the finest degree, and
manufacturers’ quality control is close to
phenomenal. The old “pulled from box
dead'’ syndrome still exists and items still

|
|

S

become damaged/defective during ship-
ping, true, but the odds of occurrence are
unbelievably low. Some of you may be
thinking our words are encouraging but
new gear is still quite complex for
basic/CW-minded amateurs. As an addi-
tional confidence builder along this line,
we asked several national 800-number
equipment dealers if they could assist
amateurs purchasing complex-type new-
model transceivers. Our inquiries con-
cerning preshipment rig checkout and
preprogramming both memories and
VFOs for a nominal charge received a
unanimous ‘'yes,'' thus assuring a high de-
gree of “"out of shipping box success' toa
new owner. Our position thus equates to
enjoying our new rig while learning about
its internal circuits along the way. Of
course the best bet in this area involves us-
ing our own knowledge and assets rather
than relying onothers. Let's take a closer
look at that position.

Troubleshooting
““Cockpit Problems’’

Since modern transceivers are general-
ly design perfect and complex in opera-
tion, it’s quite understandable that “‘cock-
pit’’ or operator confusion surfaces during
early days of rig use. |'ve helped numerous
amateurs overcome those problems, and
my single most ‘‘secret tool'' for solutions
was that particular unit's instruction
manual. Years of experience in this area
now convince me that anyone can enjoy
today's most complex rigs and fully use all
of their features by following a similar con-
cept. Read your new rig's instruction
manual thoroughly before attempting to
operate the unit. After firing up the rig,
again use the instruction manual as your
personal guide to operation and use of

Fig. 1-Block diagram of basic AM radio using classic single con-
version design. Note frequencies and heterodyning concepts. See
text for relation to modern amateur gear.

66 ¢ CQ o July1986

Say YouSaw It InCQ




RF amp

5501650 K H

BERQADBAND

encoder

Remorte
computer

-+ W Microprocessor
emory reca 3
VFO buttons

main
selectivity stage(s)

A55KHs 455K Hr

IF amp §

OUTPLIT TO MIXER

Up/Down
buttons
Dial wheel
e

| S - 2 TS HE)
I l |
1 PLL/FREQ =N |
SYN network |

NEW LOCAL OSC SECTION

Memaory

each knob. Go through operating steps
along with the manual’'s examples, and
then modify them to your own style of use.
You have many years to enjoy the rig. A
couple of days familiarization at thatera’s
beginning returns high dividends over the
long run.

Some of the best electronic-related ad-
vice |'ve heard came from a well-known
consulting engineer: “‘assume nothing."”
Related to amateur gear that means avoid
assuming how a unit functions or accept-
ing *‘outside opinions’’ unless they're fac-
tually qualified. Since we're discussing
new transceivers, their most qualified
““‘voice" (and your personal tutor) is the
unit's own instruction manual. Nearly
every unit's manual will guide you through
‘“‘basic operations'’: presetting all knobs,
switches, etc., to their “‘standard’ posi-
tion; checking/confirming all rear panel, in-
side pots, connectors, switches are cor-
rect; then adding extra *frills"* as you
become familiar with the rig.

Most ‘‘cockpit problems'’ today center
around microprocessor-controlled tuning
methods used in deluxe-style transceiv-
ers. Should you personally encounter per-
plexities in this area, | suggest triple check-
ing to ensure the unit isn't operating in
memory recall mode, operating split VFO
and inhibited from out-of-band transmis-
sion, using a non-programmed memory, or
placed on dial load. Remember, also, to
check filter switches: if optional filters are
omitted there, the rig will seem dead. Take
the viewpoint of looking for what's wrong
rather than what's right, and you'll prob-
ably find the problem in miniscule time.
Since microprocessor-controlled tuning
concepts directly or indirectly account for
a creditable number of new rig misunder-

Voice
synthesizer

ALIDID

DET |} AF amp

INJECTION O5CILLATOR

Fig. 2-'""Modernized version'' of the classic old-style AM radio
showninfig.1. A complete microprocessor-controlled local oscil-
lator has been added, along with a broadband modification to the

RF amplifier.

| standings, and since many of their func-

tions are directly controlled from a main
tuning dial, let's now look further in that
direction.

Basic Concepts of Digital and

Microprocessor Tuning

Surely the most innovative development
affecting amateur transceivers during re-
cent times has been the inclusion of micro-
processor control and digital tuning con-
cepts. Prior to this evolution, all rig func-
tions were handled in a strictly analog
manner. Variable frequency oscillators
were tuned with capacitors for frequency
selection while heterodyne oscillators
were used with switch-selected crystals
for band selections. Both RF and oscillator
stages were gang tuned to maintainan IF
difference. Today's RF amplifier stages
use broadband/untuned designs, how-
ever, while frequency-selecting variable
capacitors behind a rig's main tuning knob
have been replaced with LED beam chop-
ping wheels in light-tight boxes. LED light
interruptions are then converted to digital
counts (light equals binary 1, dark equals
binary 0, for example) which are inter-
preted by the rig's internal microproces-
sor. That item in turn controls both ranges
and frequencies covered by a rig's oscil-
lator(s).

As a simplified example of the previous-
ly mentioned digital evolutions, let's hypo-
thetically update the "‘old fashioned' AM
radio shown in fig. 1. Using its classic
description, all (550 to 1650 kHz) signals
are received by the antenna and directed
to the RF amplifier. Assuming that stage is
tuned to 1000 kHz and the (mechanically
ganged) local oscillator is tuned to 1455
kHz, the mixer's resultant difference (455

kHz) is selected and amplified by the IF
stage. After that single conversion, follow-
ing stages are fixed in bandwidth and fre-
quency. If the RF stage is retuned to 610
kHz, the mechanically tracking local os-
cillator tunes to 1065 kHz to maintain a 455
kHz difference. Get the idea? Let's now
“modernize’ the design (see fig. 2). First
we broadband modify the RF amplifier to
pass all signals between 550 and 1650 kHz
equally. This eliminates its need for a
tunable capacitor and gang tuning. It also
shifts all selectivity requirements to IF
stages, but we can handle that situation
with more IF stages and sharp tuned
filters.

Next, we replace the local oscillator's
circuitry with a PLL or frequency-syn-
thesized oscillator followed by a “divide by
any number'' digital circuit and control
those stages with a microprocessor. The
radio can then tune any station between
550 and 1650 kHz by feeding a micropro-
cessor/computer-controlied injection sig-
nal between 1005 and 2105 kHz to its mix-
er. The microprocessor can also be input-
controlled by a light interrupting dial wheel,
up/down buttons, computer program, etc.,
for tuning, while its frequency information
is also stored in memory. If a real-time
digital clock is interfaced with the micro-
processor and additional software is add-
ed, the radio could wake us to one station,
store our frequency/station preferences
by hours, cross-analyze data, develop a
daily listening sequence to fit our per-
sonality, and operate the radio according-
ly. Those expansions could be put to better
use, however, by including additional
(shortwave) band and mode circuits plus
transmit capabilities in the radio—the
modern transceiver concept.

Say You Saw It In CQ
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Although various makes and models of
microprocessor-controlled transceivers
fluctuate somewhat in individual design
and block-diagram layout, they all use a
general concept such as that analogized in

the previous discussion. Realizing that fact |

and visualizing what actions are required
for operating/tuning a particular rig is the
keynote to its understanding. A hypothet-
ical example of that concept is shown in

!
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trolled tuning concept used in modern amateur transceivers. Full
discussion is in the text.

fig. 3. Once again | emphasize that while
your own rig's diagram may be slightly dif-
ferent from this one, your knowledge of
what's happening will allow you todraw a
comparable diagram of its circuits.

In order for a transceiver to select dif-
ferent transmit and receive ranges, its
microprocessor must activate the proper
receiver input and transmitter output
filters (see point A). A local oscillator signal

A RARE COMBINATION
QUALITY AND ECONOMY

QSLS by WAMPY

705 AUDUBON CIRCLE
BELVEDERE, SC 29841

5 ' NN I N Ny,
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Falcon Communications, Well Known for MOSFET Repeater Power Amplifiers,
Also Makes A Hard Working Line Of Bipolar Power Amplifiers For Mobile Use.
For Information On Qur Complete Line See Your Local Dealer Or Call Factory Direct

P.0.Box 8979 @ Newport Beach, CA 92658 @ (714)760-3622
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must also be fed to the first mixer for tun-
ing (see point B). Some rigs use a master
PLL/frequency synthesizer and program-
mable frequency divider here (like the
figure’s example), while others “callup
one of several separate oscillators. Over-
all, however, the “‘'endidea’’ (local oscilla-
tor out at point B) is the same. Following
those initial band and frequency selec-
tions, subsequent |F stages in most trans-
ceivers are usually fixed in range and con-
ventional in design. Exceptions to that rule
are tapoffs from mode related stages such
as demodulators (if your rig includes both
frequency and mode memories) and AGC/
squelch tapoffs (if the rig also includes
scanning functions),

Since the transceiver's frequency tun-
ing and detection stages are now under
microprocessor control, several forms of
operation are possible. We can program
the microprocessor from a small keypad,
for example, step its counts from up/down
buttons, or interface it to an external ter-
minal or modem. We can store operating
information in various memories, manip-
ulate their data using an external interface,
include a real-time clock, or, maybe in the
future, let the micrprocessor evaluate our
personal operating preferences and repro-
gram the transceiver accordingly. We can
also interface the digital counts from that
item to a speech synthesizer, or anything
else the modern mind might conjure.

Heturning to fig. 3, let's now take a
closer look at operations of various micro-
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processor-related circuits. A shaft from
the transceiver's main tuning knob turns
an LED beam chopping flywheel inside the
rig. Two LEDS and phototransistors are
mounted on each side of that wheel and
are used to sense both counts and which
beam activated first (direction of rotations,
or whether to count up or down). We might
also point out that many ''deluxe'’ trans-
ceivers now let their LED/phototransistor
encoders serve double duty—the dual
VFO concept. Voltage pulses from the
phototransistors are next converted to
microprocessor level pulses by the
decoder and used for ‘'‘telling the
microprocessor ' to count up/down and
how many times. That output information
then controls the PLU/local-oscillator cir-
cuits. The microprocessor also outputs in-
formation to the rig's display (and speech
synthesizer), selects filters, storesire-
trieves information in memory, interfaces
with external systems, and much more.
It's the ""heart’” of the rig's small com-
puter. Some manufacturers call that chip
a microprocessor, incidentally, while
some call ita CPU; either nomenclature is
acceptable to us. Notice that up/down
scan pulses can be “"clocked” intofig. 3's
decoder from the dial or mic. Notice, also,
the microprocessor and memories canbe
“preloaded’’ without affecting the trans-
ceiver if PLL/local-oscillator output is dis-
abled at point B. As you look back over fig.
3, several more expansions/frills will prob-
ably come to mind. Possible this clarifies

why there is so much excitement and de-
velopment in modern transceiver designs.
Their capabilities are limited only by one’'s
imagination.

I've included one final inspiring bit of
study in fig. 4. This is a block diagram of on-
ly the logic/microprocessor-control sec-
tion of ICOM's brand new IC-751A. The
custom IC interfaces ''outside counts’ to
the CPU. Its inputs are scanned for data by
IC7. The CPU's "local oscillator output
driving information’' moves along the data
bus to the 74L5377, then to the display and
buffer to the PLL. The ''N"" data selects
oscillator frequency divisions. Study the
figure a few minutes, and the other "'sup-
port blocks" will also become understand-
able. Aren’t modern rigs interesting!

Conclusion

We've come a long way in both this
month’s column and the three previous
“Understanding Modern Gear'' (March,
September, and October 1985 issues of
CQ), but there's always room to delve fur-
ther. If you would like to see additional
discussions along these lines, let me
know. | aim to please, and | proceed ac-
cording to your input. Hopefully I'm mak-
ing you feel a bit more comfortable about
owning and operating today's sophisti-
cated gear. Comparing the internal cir-
cuits and overall capabilities to their initial
costs, today's transceivers are quite a bar-
gain. Enjoy!

73, Dave, K4TWJ
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With a 516F2 Solid State Conver-
sion kit from the Peter Dahl Co,
your power supply will run cooler
and have full protection against
line transients. For only $19.95
you get solid state replacements
for the 5U4 and 5R4 tubes, a
silicon diode to replace the
selenium bias rectifier, meter pro-
tection and a selenium line tran-
sient suppressor.

FOR INFORMATION, write or call:

PETER W. DAHL CO., INC.
5869 Waycross Ave. = El Paso, TX 79924

(915) 751-2300 Telex No. 763861 PWD CO
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NEWS OF CERTIFICATE AND AWARD COLLECTING

The Story of the Month for July is:

LeRoy C. Ulirich, WABLMK
All Counties #504, 2-5-86

‘I was introduced to amateur radio in
1965 and obtained my Novice and Gener-
al class licenses in that same year. In
November of 1965 | stumbled across a
group of amateur radio operators on
3.947 MHz who said they were collecting
counties. | still don't remember why |
joined them, but | really got ‘hooked.’

"Down through the years my county
hunting was interrupted many times, but
only for short periods. During the late
1960s | spent my summers in graguate
school and this led to my M.S. degree in
biology in 1969. Also during this time my
wife, Eva, and | raised two children. The
oldest, Kim, graduated from high school
two years agoand is attending a local jun-
ior college at the present time. Our
youngest child, Kelly, will graduate from
high school this year and is planning to at-
tend college next fall to pursue a degree
in electrical engineering.

“After 20 years of county hunting, my
dream of working all counties finally
came true. | will always remmember the
evening of January 21, 1986. | arrived
home from work at approximately 2345
GMT and checked into the net because
Ira, KA4SAX, had planned to go to Callo-
way County, Kentucky that evening.
When | checked in | was informed that
Wes, WADOYFQ, was just starting his va-
cation and was going to be in Butler and
Muhlenberg Counties in Kentucky. What
an elation | felt knowing that | would be
able to work three of my last five counties
in one evening!

“When | had completed the contacts
for the last three Kentucky counties, | an-
nounced the last two counties | needed,
andJack, W5VQR, popped up on frequen-
cy o say that he was in Wichita County in
Kansas on his way home to Oklahoma. |
made a contact in Wichita County and
suddenly was down to only one county to
go. Bob, KC5CV, was NCS that evening,
and he said that Charles, NAEED, was
running in Mississippi and was close 1o
Quitman County, Georgia, my last one.
Charles agreed to go across the state line
and | was able to contact him in Quitman
County. What an evening! Little did |
know when | arrived home from work that
| would work all five of my last counties in
one evening. | was so nervous that | did

333 South Lincoin Ave., Mundelein, IL
60060

LeRoy C. Ulirich, WABLMK, USA-CA All
Counties #504, 2-5-86.

' not even think to turn on the tape record-

er that was just above the rig. A few days
later a tape of my last contact arrived In
the mail from Bill, WA3ZMY. We can be
proud that we have so many thoughtful
people among the County Hunters.

*Since my beginnings in county hunt-
ing | have attended several national con-
ventions. In fact, my first convention was
in Kansas City in 1974, and it was one |
will never forget. All during the conven-
tion tickets were drawn for prizes. To my
surprise, at the end of the banguet, when
they drew the ticket for the door prize,
they drew my call and | went home with a
new Yaesu FT-101B. | used this rig for
many years on the nets and only replaced
itabout two years ago. In 1977 the County
Hunters Convention was closer to home
in Rochester, Minnesota, and | was able
to serve on the host committee.

‘| cherish all the contacts | have made
on the County Hunters Nets and even
more the wonderful acquaintances that
we have made at the conventions and
during trips through the United States.
When we are traveling, we always try 1o
stop and meet some of the County Hunt-
ers, and these visits are usually the high-
lights of our trips. They show us the flavor
of the country which we would not see
otherwise. We look forward to seeing our
old friends and meeting new friends at fu-
ture conventions and mini-conventions.

“‘Besides amateur radio, my wife and |
are involved in several hobbies. One hob-
by that we especially enjoy together is
working on and using our log cabin in
northeastern Minnesota (Cook County). |
have a corner of the cabin reserved for a
ham shack, so you may hear me working
on the nets as ‘"WAOLMK/North." If any of
the County Hunters enjoy camping, fish-
ing, or just being out in the wilderness,
stop in and share it with us.

a monthly feature by

DOROTHY H. JOHNSON, WBSRCY

USA-CA Special Honor Roll

Carl E. Andersen, W3XE
All Counties #507, 3-20-86

“After a couple of boring weeks wait-
ing for the confirmations and getting the
USA-CA All Counties number, here | am
back at county hunting again. | would like
to thank all the mobile stations and net
controls who helped me to qualify for
#504. 73, LeRoy, WADLMK"'

Awards Issued

Carl E. ""Andy'’ Andersen, W3XE, com-
pleted them all and qualified for USA-CA
1000 #918, USA-CA 1500 #742, USA-CA
2000 #661, USA-CA 2500 #604, USA-CA
3000 #539, and USA-CA All Counties
#507. All awards were dated 3-20-86,
Mixed. Andy received USA-CA 500 #217
on April 12, 1963.

Larry Allen, K1ZIT, has added the gold
seals to his certificate to Indicate the fol-
lowing: USA-CA 1000 #917; USA-CA
1500 #740; USA-CA 2000 660 and USA-
CA 2500 #6803, allendorsed 20 M B, dated
3-5-86.

Peter Kragh, K2UPD, has claimed
USA-CA 2500 #605, USA-CA 2000 #662,
USA-CA 1500 #743, and USA-CA 1000
#0919, Mixed, 3-24-86,

Phillip R. Pritchett, WD5P (ex: NBATS),
sent for USA-CA 2000 #663, All SSB,
3-29-86.

Barry C. Dutcher, KA1CLV, won USA-
CA 1500 #741, AllCW, 3-14-86.

Elemer A. Bielek, HASRE, qualified for
USA-CA 500 #2097 (#2 to Hungary) and
USA-CA 1000 #920 (#1 to Hungary),
Mixed, 3-29-86.

USA-CA 500 certificates went to:

R.S. Unsworth, G3WPF, USA-CA 500
#2092, All CW, 3-14-86.

USA-CA Honor Roll

3000 W3XE 742
W3XE 539 K2UPD 743
2500 1000
K17 603 K1ZIT 017
W3XE 604 W3XE 818
K2UPD 605 K2UPD 919
HASRE 820
2000
K1ZIT 660 500
W3XE 661 G2WPF 2092
K2UPD 662 WAZLEW 2093
WD5P 663 SV1JG 2094
FEBVB 2095
1500 KASANH 2096
K1ZIT 740 HASRE 2097
KAI1CLV 741 OK1AS 2098
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James William Duggan, WAZLEW,
USA-CA 500 #2093, Mixed, 3-19-86.

Cliff A. Saccalis, SV1JG, USA-CA 500
#2094, Mixed, 3-20-86.

Jacques Bocquet, F6BVB, USA-CA
500 #2095, Mixed, 3-24-86.

Joseph C. Cannon, Jr., KASRNH, USA-
CA 500 #2096, All SSB, 3-29-86.

Jaroslav Plasil, OK1ASJ, USA-CA 500
#2098, All CW, 3-31-86.

Awards Available

IDX—Island DX Award. This award is
sponsored by the Whidbey Island DX
Club and is available to licensed ama-
teurs and shortwave listeners worldwide.
Awards are issued for SSB, CW, RTTY,
SSTV, OSCAR satellite, as well as mixed
and single band accomplishments.

Fifty (50) IDX Islands are required for
the basic award. Certificates are also is-
sued for 100 and 150 islands and for the
maximum number of islands possible at
the time. All DXCC Countries which are
bonafide “islands’ are the only qualify-
Ing contacts. Aspecial IDX listing follows.

To be valid, all contacts must be made
after October1,1977. To apply, prepare a
list of contacts in prefix order. Please
number your contacts 1 through 50, etc.
Include the station worked, |IDX island
name, band, mode, date, and GMT.

y

CW County Hunters Confirmed Contacts January 1, 1986

#10, N5QQ #11, WABVJP #12.

Special Honor Roll—All Counties—CW: WBRSW #1, W2ME| #2, KA5A #3,
W1JTD #4, W3HQU #5, W3ARK #6, NGOT #7, WBOODS #8, N2RT #9, W1AQE

Jan.B6  Jan. B5 Jan. 86 Jan. 85 Jan. B6 Jan. 85

WISVEN 3064 3064 wWawvu 258 o 2720 WaMYY 2205 1875
K3LK 3063 2992 W8YL 2757 2729 WB1EIL 2020 "
WOFBB 3051 - WSVGF/B 2753 2 W3HQU 1934 (2ndtime)
NE0OA 3021 2987 WITEE 2741 . VE3KZE * 1725
W7TGHT 3000 2954 N2CWG 2122 2600 VE1ASJ 1702 5
KA4IFF 2988 2872 WENNY 2671 o W3XE * 1539
KBKIR 2955 2904 KN4Y 2591 2380 KAICLY 1512 1250
K7EQ 2947 . KEMW 2567 2314 WA4KER 1262 502
W1SBU 1 2925 WD4SIG ¥ 2489 N5QQ 1250 (2ndtime)
W2EMW 2903 2770  OK1APV 2480 VE3IR . 933
W7IEU 2899 2665 WTHZL 2400 1544 NFOX 868 *

- WA4POA 2850 - NSDR 2374 2365 KA1CVIQRP 707 ’
WBRYP 2845 2710 NecCyYB 2350 1887 WB1AO 597 G
K3ZMI % 2824  N7TT 2301 5 KABMSU 449 435
NQCKC 2822 2695 W4BV 2239 . WaCF 385 %

*Naoinfo. (Thanks to Buster Boatman, NOCKC, for the foregoing information. The new CW Net frequen-
¢y is 14.066. It is basically a weekend net, although there is some activity during the week.)

® IDX @

ISLAND DX AWARD

The Island DX Award offered by the Whid-
bey Island DX Club.

Do not send QSL cards! The award is
iIssued on the honor system. Have your
list verified by another amateur or local
radio club official. Send your verified list
of contacts with $5.00 in US funds and a
4" x 9" business-size SASE. Foreign sta-
tions may substitute the fee by enclosing
12 |IRC's. Send application and fee to
Whidby Island DX Club, 2665 North
Busby Road, Oak Harbor, Washington
98277 U.S.A. Rules governing this award
are reviewed annually in September. An
SASE should be enclosed with all
correspondence.

Island DX Country Listing: A3, A9X, BV,
C2,Ce, CEQA, CEOX, CEDZ, CO,CM, KG4,
CT2, CT3, D4, D6, DU, EAB, EAS, El, Gl,
FBBW, FB8Z, FC, FG (Guadeloupe), FG,
FS, FH, FK, FM, FOO(Clipperton), FO, FP,
FR (Glorioso), FR (Juan de Nova), FR (Re-
union), FR (Tromlin), FW, G, GM, GW

(U.K.), GC, GU (Guernsey), GC, GJ (Jer-
sey), GD, Gl, El, H4, VR4, HC8, HH, HI,
HKQ (Bajo), HK@ (Malpelo), HK® (San An-
dres), IS, J3, VP2G, J6, VP2L, J7, VP2D,
J8, VP2S, JA-JR, KA (Japan), JD, KA1
(Minami), JD, KA1 (Ogasawara), JD, 7J1
(Okino), JW, JX, KG4 (see CO, CM), KH1,
KB, KH2, KG6 (Guam), KH3, KJ, KH4,
KM, KH5, KP6 (Kingman), KH5, KP6 (Pal-
myra), KH6, AH6, WHB, NH6, KH6, KH7
(Kure), KH8, KS6, KH9, KW, KHD, KH2,
KG6 (Mariana), KC6 (West Caroline), KC6
(East Caroline), KP (Desecheo), KP1, KC4
(Navassa), KP2, KV, KP3, KS4, HK0O (Ran-
Ser), KP4, NP4 (Puerto Rico), KX, OHD,
OJo, OX, XP, OY, P29, PJ (Neth. Antilles),
PJ (St Maarten), PY@Q(Fernando), PYD(Pe-
ter-Paul), PYO(Trindade), S7, 59, CR5, SV
(Crete), SV (Dodecanese), T2, VRS, T30,
VR1, T31, VR1, T32, VR3, TF, TI9, UA1,
UK1 (Franz Jo.), VE1 (Sable), VE1 (St.
Paul), VK (Lord Howe), VK9 (Willis), VK9
(Christmas), VK9 (Cocos), VK9 (Mellish),
VK9S (Norfolk), VK@ (Heard), VKO (Mac-
quarie), VP2A, VP2D (see J7), VPZE,
VP2G (see J3), VP2K, VP2L (see J6),
VP2M, VP2S (see J8), VP2V, VP5, VP8
(Falkland), VP8 (Orkney), VP8 (Sand-
wich), VP8 (So. Shetland), VP8 (Georgia),
VP9, VQ9, VR1 (see T3), VR7, VS5, 9M6,
9M8, VS6, VS9 (see 8Q), VSIK, VU7 (An-
daman), VU7 (Laccadive), XF4, YB, YC,
YD, YJ, YVO, ZD7, ZD8, ZD9, ZF, ZK1
(North), ZK1 (South), ZK2, ZL (New Zea-
land), ZL (Auckland), ZL (Chatham), ZL
(Kermedec), ZM7, ZS2 (Marion, Pr. Ed),
1S, 3B6, 3B7, 388, 3B9, 3C0, 3D2, 3Y, 4S,
5B, ZC, 5R, 5W, 6Y, 8Q, VS9, 8P, 9H,
9M6, 9M8 (see VS5), 9V, 9Y.

The IDX Award depicts countries
which are bonafide “islands'’ and recog-
nized on the ARRL DXCC listing. Any
qualifying DXCC country either omitted
from this list by error or those which have
been recognized after the release of this
list will be added the next time the IDX list
goes to press. In the meantime, appli-
cants may count new countries (islands)
in their tally.

Tenth Asian Games Award. To commem-
orate the Tenth Asian Games in Seoul,
Korea September 20th through October
5, 1986, the Korean Amateur Radio
League (KARL) will issue special awards
for contacts made from January 1st
through October 5th of this year. The de-
sign of the award will be based on the offi-
cial poster of the games. The awards will
be issued in the following classes:

Class HL: Requires confirmed con-
tacts with 10 Korean stations, which
must include at least one Seoul station.

Class DX:. Requires confirmed con-
tacts with 10 different countries that will
be participating in the Asian Games, and
must include one Korean station. Do not
include your own country.

Opening Day of Armadillo County, 3-2-86.

K5RC at the Armadillo County Court

House at Washington-on-the-Brazos,

Texas, "“"Where the Old West Meets
Ohms Law."

Say You Saw It In CQ
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The special station HL8BAG will be ac-
tive during the games and will count as
five contacts for either class. KARL will
issue the awards beginning September
20th, and winners may also receive extra
items as commemorative stamps or As-
ian Games mascots. Send certified log
extracts together with a fee of $4.00 U_S.
(or 10 IRC's) prior to September 20, 1987
to Korean Amateur Radio League, C.P.O.
Box 152, Seoul 100, Korea. This award is
also available to SWL's.

The prefixes of the Asian countries that
will be participating are: A4, A5, AG6, A7,
A9, BY, DU, EP, HL, HM, HS, HZ, JA, JT,
JY,0D, S2,V8,VS6, VU, XV, XW, XZ, YA,
YB, Yl, YK, 4S5, 4W, 70, 8Q, 9K, 9M, 9N
and 9V.

The Jakarta Award. The Jakarta Award
(JAISWL-JA) is available to licensed ama-
teurs the world over. It is issued for con-
firmed contact with, or having heard
from, stations in Jakarta (0 call area only),
the capital of the Republic of Indonesia,
with the following requirements:

1. DX stations need confirmed con-
tacts with, or having heard from, a total of
20 stations including at least one Jakarta
club station.

2. Indonesian amateurs need con-
firmed contacts with, or having heard
from, a total of 50 stations including at
least 5 Jakarta club stations.

Toapply, send the log extracts (GCR)in
alphabetical order by prefix along with

ANTENNA
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The Jakarta Award from the Organisasi
Amatir Radio Indonesia.

the award fee of $8.00 US or 16 IRC’s to
Award Manager, Mr. M.S. Lumban Goal,
YBOWR, P.O. Box 96, Jakarta 10002,
indonesia.

QSL cards are required for the applica-
tion from the Indonesian licensed ama-
teurs operating within the 0 call area. An
SASE or sufficient funds for return post-
age Is also required.

List of club stations in the 0 call area
follows: YBOZAA, YBOZAB, YBOZAD,
YBOZAE, YBOZAF, YBOZBA, YBOZBEB,
YBOZCA, YBOZCB, YB0ZCD, YBOZCE,
YB0ZDB, YB0ZDC, YB0ZDD, YB0ZDE,
YBOZDG, YBOZEA, YBOZEE, YB0ZZ.

TD-EA-CW Award. The Spanish Radio-
amateurs Union (U.R.E.), throughits local
group in Villarreal, has established the

The TD-EA-CW Award, sponsored by the
Union de Radioaficionados Espanoles,
Delegacion Local de Villarreal.

TD-EA-CA Award according to the fol-
lowing rules.

The TD-EA-CW Award is available to all
amateur radio operators and SWL's
throughout the world who are officially li-
censed by an |IARU member country. Bi-
lateral and direct contacts with the nine
(9) EA districts must be confirmed (2 con-
tacts). Contacts may be made over any
period of years since January 1, 1976.
Bands: authorized amateurs HF bands.
Mode: CW only. Contacts made through
repeaters, satellites, and other similar
means of communication are not valid.
Contacts made from or with mobile sta-
tions are not valid. All stations must be
contacted from the same DXCC country.
You cannot get one TD-EA-CW Award
from several of your callsigns.

Other TD-EA-CA Awards available as
endorsement stickers are: 5B-TD-EA-CA
(9 districts x 5 bands = 45 contacis),
160-TD-EA-CW (9 districts on 160 meter
band).

Send log and fee of $3.00 US or equiva-
lent in IRC’s, marks, or pounds to: Dele-
gacion Local de U.R.E., La Mura 67, Vil-
larreal (Castellon), Espana. Note: Deci-
sions of the TD-EA-CW Award Committee
regarding interpretation of the rules shall
be final.

Virginia Beach Certificate. For stations lo-
cated outside a 90 mile radius of Virginia
Beach, Virginia, work five different
VBARC cub members or work one club
member and club station WA4TGF when
designated as a special event. The opera-
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The Virginia Beach Amateur Radio Club
Certificate.

tor of WA4ATGF must be a different mem-
ber of the club. Send as confirmationa list
of stations worked, with QSL information
and an SASE to: WA4TGF, Virginia Beach
Amateur Radio Club, 4821 Rosecroft
Street, Virginia Beach, VA 23464. Club
members can also earn this certificate if
they are listed by ten other applicants as
being one of the stations worked to qual-
ity for the award.

Jerusalem Award. The new qualifica-
tions for the Jerusalem Award are a log
extract showing four two-way contacts
with amateur radio stations in Jerusalem
and 3 IRC's to cover the cost of postage.
The new qualification of only four con-
tacts reflects the drop in recent years of
the number of Jerusalem amateurs ac-
tive on the HF bands.

For stations within Israel, the qualifica-
tions for the Jerusalem Award are ten
contacts with Jerusalem amateur radio
stations, at least seven of which are on
HF. The other three may be on VHF sim-
plex. Send log data with fee to: Ben Dal-
fen, 4Z4JS, Chairman, Jerusalem Ama-
teur Radio Club, P.O. Box 9184, Jerusa-
lem, Israel.

Notes

Here in midwest America we are once
again enjoying the summer holidays. |
hope things are going well where you are.

73, Dorothy, WB9RCY
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FROM MOBILE TO GLOBAL.

FT-209RH. FT-709R.
Get out with 5 watts
on 2 meters, or 414
watts on 440 MHz
Theres a battery
saver for extended
monitoring
Microprocessor-
based functions offer
10 memories for
receive frequency, standard or non-
standard offset and tone encode/
decode with an optional module.
Even a variety of sophisticated scan-
ning functions, plus much more, all

]

FT-270RH. Smallest 2-meter; 45 watt
mobile ng available. Includes: 10 mem-
ories, LCD display Band scanning with
programmable upper and lower limits,
And much more.

FT-2700RH. The only dual-band
25-watt mobile rig with crossband full-
duplex capability. Great for telephone
style communications, or 2-meter and

FT-726R. Link up to OSCAR 10 for
amazing satellite DX. Perfect for apart-
ments and antenna-restricted neigh-
borhoods. FI-726R offers crossband
full-duplex capability on 2-meters and
435 MHz. Other features include 11
memories and dual VFOs.

YAESU

Our 30th Anniversary.

DOC’S COMMUNICATIONS ——

702 CHICKAMAUGA AVENUE « ROSSVILLE, GA 30741
(404) 866-2302

440-MHz operation. Compact package
fits most anywhere

within an ultracompact, light-
welght case.

Find out more. We carry the complete line of Yaesu HF and VHF/UHF transceivers
and accessones. For full information contact us tc-da}f CIRCLE 68 ON READER SERVICE CARD

AMATEURTELEVISION

NEW 70 CM ATV TRANCEIVER
ALL YOU NEED IN ONE BOX

3299 delivered
TC70-1

® FULL COLOR, SOUND, & LIVE ACTION jus! like broadcast TV. Get on this
exciting amateur video mode at our affordable ready to go price.

® WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-1s
downconverter outpuls to any TV on ch 3 for receiving. Connect a good 70 cm
antenna and low loss coax. Plug in any composite video source you want o
transmit: Camera, VCR, computer, elc. Plug in any low Z dynamic mic or use
color camera mic for Standard 4.5 mHz TV sound. Connect to 13.8 vdc for
base, mobile, or portable. See chapt. 20 1985 ARRAL Handbook. That's it!

M K HEMOHY K ER ® WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack,

Physical Dimensions Color Power Buttars projects, computer program listings, home video tapes, repeat Space Shuttie
55 x 8 x 3 White/Gray 120 voits AC Standard 8 audio and video if you have a TVRO, repeat SSTV or ATTY, Weather Radar, do
12-15 voits DC Optional | 89 Char. Each public service events such as parades, marathons, races, CAP searches and

rescues. . .the list goes on. DX depends on antennas and termain, typically 1

Transmil Fealures Features to 40 miles. We have video compensated RF linear amps for 20 ($119) or 50

1. One Button SEND Operation ($189) watts pep for greater DX.

2. Remote SEND Capable ® FEATURES: Small 7x7x2.5". Push to Look (PTL) T/R switching. GaAsfe!
3. Insert/Delete Capability downconverter tunes whole 420-450 mHz band. Two switch selected video &

1. Floating Relay Contacts
2_ Full Break-in
3. Straight Key Input will accept

external keyer 4. Pause audio inputs. . .RCA phone jacks and 10 pin color camera jack. Xmit video
4. Built-in lambic Keyer 5. Load/Standby monitor output. Over 1 watt pep RF output on one or two (add $15) selected
5. Continuously Variable Transmit 6. Autospace While Loading crystal controlled frequencies. 439.25, 434.0, or 426.25 mHz

Speed Control < irne CALL OR WRITE FOR OUR CATALOG for more info or who is on in your area. We

6. 15 Second Autotune/Key function

7. Bulit-in Sidetons with volume and
tone controls

8. Link or Repeal messages 99
different timeas

9. Auto-incrementing contact

number, up to 9899

Price $179.85
*$0.95, +12Vaolloption **$12.75, Factory Installed AA NiCad Batteries

For Dealer Information Contact Us At: Triangle Electronic Labs.
7016 Windover Drive ¢ Durham, NC 27712 » (919)471-6738

stock antennas, modules, and everything you need on ATV.

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks must clear
bank before shipment. Price includes UPS surface shipping in cont. USA, others
add 3%. Transmitting equipment sold only to licensed Tech class or higher
amateurs, verifiable in 1985 call book or copy of new license.

2522 Paxson Lane
Arcadia CA 91006

Miscellaneous Features
1. Battery Backup for Buffers
Batteries not included* *

2. External + 12 volt power*
3. Full 1 year parts and labor warranty.

(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WEORG Maryann WBEYSS

CIRCLE 79 ON READER SERVICE CARD
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Contest Calendar

NEWS/VIEWS OF ON-THE-AIR COMPETITION

Tn appease the many requests from
shortwave listeners | have given the
RSGB SWL Contest extensive coverage
in this month's column. Letters from
SWL's bemoan the fact that they feel left
out because very few contests include an
SWL category in their format.

Adding an SWL category to an existing
contest should be no problem. As a mat-
ter of fact, it would give the contest an ad-
ditional source of information in checking
logs. As a suggestion, why not give it
some consideration when you draw-up
the rules for your next contest?

Anyway, here is one activity that will
not add more signals to the already
crowded bands. We still receive com-
plaints from non-contesters that the QRM
on contest weekends makes it impossi-
ble for them to keep their daily schedules.
Actually, there is only a limited number of
major competitions and that activity is
usually in the lower portions of the bands.
State QSO parties and other domestic
competitions almost always limit their op-
eration to a narrow band of frequencies.
Contest activity is always scheduled for
weekends, leaving the rest of the week
free for the “‘ragchewers' and the so-
called nets. We get no complaints from
the legitimate nets. They are usually
found in the upper portions of the bands.
So what's the “beef""?

Dale Hoppe, KEBUA, a long-time donor
of a plaque in the phone section of our
World-Wide DX Contest, is phasing out
his sponsorship of the USA multi-opera-
tor, multi-transmitter category. This spot
was immediately picked up by the DX In-
ternational Club of La Grange, lllinois,
and they will be the donor of the 1986
award. (Many thanks, Dale, for your many
years of support.)

The usual reminder: July 15th is the
deadline for announcements for the Oc-
tober issue, and August 15th for the No-
vember issue, Send them to my home ad-
dress, not via Hicksville. And surely do
not send them to the old CQ address in
Port Washington. We moved out of there
over seven years ago. Yes, we still get
mail forwarded from there.

73 for this time, Frank, W1WY

IARU HF Championship

1200Z Sat. to 1200Z Sun., July 12-13

This is the old IARU Radiosport Con-
test with a new name. The operating time
has been cut down to 24 hours and a few
other minor modifications have been

14 Sherwood Road, Stamford, CT 06905

Calendar of Events

Canada Day Contest
Clinton ARC Special Event
Venezuelan SSB Contest
IARU HF Championship
RSGB SWL Contest

CQ VHF WPX Contest
AGCW-DL QRP CW Contest
Colombian Contest
SEANET CW Contest
Venezuelan CW Contest
MARC County Hunters CW
“Armadillo’ CW Run
ARRL UHF Contest
European CW Contest
SEANET SSB Contest
New Mexico QSO Party
16-18 New Jersey QSO Party
23-24 All Asian CW Contest

35 YLRL "Howdy Days™
13-14 European Phone Contest
20-21 Scandinavian CW Activity
27-28 Scandinavian SSB Activity
4-5 IRSA World Championship
11-12 Pennsylvania QSO Party
15-17 YLRL Anniv, CW Party
18-20 CARTG RTTY Contest
25-26 CO WW DX Phone Contest
29-31 YLRL Anniv. SSB Party
Nov. 8 ALARA YL/OM Contest
89 European RTTY Contest
29-30 COWW DX CW Contest

12-13
12-13
19-20
19-20
18-20
189-20
26-27
26-28
26-28
Aug. 2-3

. 910
16-17
16-17

g

1 Not official.
* Covered last month.

made, but basically the format is still the
same.

It's a worldwide competition open to all
amateurs onall six bands, 10 through 160
meters (no WARC bands).

Categories: Single operator, CW only,
phone only and mixed mode. Multi-opera-
tor, single transmitter, mixed-mode only.
Must remain ona band for at least 10 min-
utes at a time. (Exception: Only IARU
member-society HQ stations may oper-
ate simultaneously on more than one
band with one transmitter on each band/
mode.)

Exchange: RS(T) and ITU zone. |IARU
HQ stations, RS(T), and official member-
society abbreviation.

Points: Contacts within own zone or
with an HQ station, 1 point. Contacts
within own continent but different zone, 3
points. Contacts with different conti-
nents, 5 points.

Multiplier: Total number of ITU zones
and |IARU HQ stations worked on each
band. (Note: HQ stations do not also
count as a zone multiplier.)

Final Score: Total QSO points from all
bands times the sum of the multiplier
from each band.

a monthly feature by

FRANK ANZALONE, W1WY

1985 SAC Results North America

Phone
U.S.A.

C.W.
U.S.A

3,366 VE3IMAM
132 VESLKR

Dom. Rep.

B36 HIBA
Boldface indicates certificate winners.

Awards: Certificates to the top scorers
ineach category, ineach state, ITU zone,
and each DXCC country. In addiiion,
achievement awards will be issued to sta-
tions making at least 250 QSOs or a multi-
plier total of 50 or more.

Entries with more than 500 QSOs are
required to include a dupe sheet with
their log. A three QSO reduction will be
assessed for each duplicate QSO for
which credit has been taken. Disqualifi-
cation may occur if the overall score is
reduced by 2% or more.

It is recommended that you check QST
for more detailed information. A large
SASE will get you official forms.

Mailing deadiline for entries is August

13th to: IARU Headquarters, Box AAA,

Newington, CT 06111.

RSGB SWL Contest
1400Z Sat. to 1400Z Sun., July 12-13

The RSGB Listener's Contest held last
year was well received and is given
worldwide publicity this year. It is now
open to both British Isles and to overseas
listeners. With the IARU Contest on the
same weekend it should provide plenty of
activity.

Use all six bands, 1.8-28 MHz, CW or
SSB, but not both modes.

Scoring: Score 1 point for each station
heardon 14, 21, and 28 MHz, and 3 points
on 1.8, 3.5, and 7 MHz. Score 1 multiplier
for each country heard on each band
(ARRL country list). Call areas of the USA,
Canada, Australia, New Zealand, and Ja-
pan will be considered as separate multi-
pliers.

Final Score: Total points scored on all
bands multiplied by the total number of
multipliers from each band.
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Prefix, Continent and ITU Zone

AZ AF 57 H4 OC 51 PJ2349
Al OC &2 HA HG SA
A4 AS 39 Eu 28 PJ58,7.8
A5 AS 41 HB EU 28 KA
AB AS 39 HC SA 12 PY SA
AT AS 39 HH NA 11 PYRP SA
A9 AS 39 HI NA 11 Fﬂnﬂl(‘l}iA
AP AS 41 HK SA 12
BV AS 44 HKDNM) PZ SA
BY AS 3342 NA 12 S2 AS
43,44 HKB NA 11 S7 AF
OC 65 HLHM 89 AF
27 AS 44 SJ-SM
46 HP NA 11 EU
11 HR NA 11 SP EU
53 HS AS 49 ST AF
14,16 HV EU 2B SU AF
63 HZ,72 SV EU
14 AS 39 T2 0OC
14 IS8 EU 28 T30 OC
J2 AF 48 T31 OC
11 J3 NA 11 T3a2 OC
a7 J5 AF 48 T5 AF
12,14 J&8 NA 11 T7 EU
37 JA AS 45 TA.EU
6 JOD.AS AS
36 ocC 45 TF EU
14 JT AS 3233 TG NA
52 JW EU 18 T NA
46 JX EU 18 TJ AF
53 JY AS 239 TK EU
WK NA 678 TL AF
28 KC8 OC 6455 TN AF
50 KG4 NA 11 TR AF
37 KH1 OC 6182 TT AF
37 KHZ OC 64 TU AF
36 KH3-T TY AF
37 oC 61 TZ AF
27 KHB OC 62 UA1,3 46
46 KH9 OC 65 EU
40 KHP OC 64 UAT (FJL)
48 KL7 NA 1.2 EU
27 KP1-5 UA-UZ2
NA 11 EU
68 KXé OC @5 UAS-UZD
68 LA EU 18 AS
B4 LU SA 14,18 UB EU
11 LX EU 27 UC EU
LZ EU 28 UD AS
1" OA SA 12 UF AS
53 oD AS 29 UG AS
56 OE EU 28 UH AS
11 QF-OH Ul AS
EU 18 UJ AS
10 OK EU 28 UL AS
63 ON EU 27 UM AS
09 oX.XP Ugo EU
53 NA 575 UP EU
62 OY EU 18 Ua EuU
12 OZ EU 18 UR EU
P2 0OC 51 V24 NA
27 PA EU 27 véa 0OC

Logs should show in columns: time in
GMT, call of station heard, station being
worked, RS(T), and points claimed. If both
sides of the contact are heard, each sta-
tion may be claimed. Each station heard
can only appear once in the heard col-
umn on each band. The station being
worked only once in three contacts, un-
less it is a new multiplier for the receiving
stations.

Use a separate sheet for each band
and a summary sheet showing the scor-
ing. Duplicate logging for which points
are claimed will be penalized at 10 times

the contact value.
Certificates will be awarded to the

leading station in each country, providing
that station scores at least 50% of that
section winner's score, and to the three
leading entrants in each section of the
British Isles.

All entries must be received no later
than August 11th by: R.A. Treacher,
BRS32525, 93 Elibank Road, Eltham,

London SE9 1QJ, England.

CQ WW VHF WPX Contest
0000Z Sat. to 2400Z Sun., July 19-20

This is the second annual CQ World-

VEVY 2.3, 2S AF 57
> B Shibse IS AS %
VK
1 VKILHI 3A EU 27
1%13,15 Jc 60 EME:E ﬁ
1 VK
% 80 3CA AF 52
15 VK(X) 3D2 OC 56
12 oC 54 3D6 AF 57
oy WA
54
47 vug(ué}c X AF 48
56 a3y AF @7
18 VKGN 45 AS 41
28 JJE 80 JUIITUé
48 VEKBH) U 28
a8 AF 68 4u{UNL
28 VKM A 08
685 :l_n: 60 4W AS 39
B5 VP2 NA 11 4X AS 139
82 VPS5 NA 11 54 AF 38
61,63 VPB(F) 58 AS 39
48 SA 18 5H AF 53
28 VPB SA 73 5N AF 48
VP8 NA 11 5R AF 53
39 Vo2 AF 41 ST AF 48
17 VRE OC 63 50 AF 48
1" VSE AS &4 5V AF 48
11 YU AS 41 SW ©OC a2
47 VU7 AS 4149 5X AF 48
28 XE NA 10 SZ AF 48
47 XE4 NA 10 6W AF 48
52 XT AF 48 BY NA 11
52 XU AS 49 70 AS 38
8 M nXEE
46 AS 44 7X AF 37
46 XZ AS 49 8F NA M
12’3.233. :i-g Eg ﬁ 80 :g. 41
J YB OC 5154 BR SA 12
75 YI AS 38 ﬁ EE g
Y OC 56
29 YK AS 39 9 AF 53
20-26 YNHT K AS a9
30,35,75 NA 11 9L AF 46
29 YO EU 28 M2 AS 54
2 W MR
29 YV SA 12 ON AS 42
28 YVE NA 11 9Q AF 52
30 Z2 AF 53 9U AF &2
30 ZA EU 28 9V AS 54
30 ZB EU a7 9X AF 52
30 ZC4 AS 39 gy SA 11
ga ZD78 S a JZA AS 39
g ZF NA ™1
ZK1-3 Courtesy of OST,
29 OoC 62
1 ZIL OC ©0
54 ZP SA 14

Wide VHF Contest. Complete and de-
tailed rules can be found in the April
issue, but will be reviewed here briefly for
those who do not have that issue.

Bands: All bands from 6 meters through
23cmmaybe used (50, 70, 144,220,432,
902, and 1296 MHz).

Classes: 1. Single Operator—(a) all
band; (b) single band; (c)all band low pow-
er; (d) single band low power (30 watts
PEP). 2. Multi-operator—(a) all band; (b)
single band. 3. Portable (temporary pow-
er source only). 4. FM only.

Exchange: Call sign and grid square (4
digits, e.g. FN20).

Scoring: One point per QSO on 50, 70,
and 144 MHz, 2 points on 220 and 432
MHz. Four points on 902 and 1296 MHz.
Stations may be worked once per band
regardless of mode.

Final Score: Multiply total QSO points
times the sum of different prefixes
worked on each band.

A prefix is considered to be the three
letter/number combination which forms
the first part of the callsign. (A stationina
call area different from that indicated in
the call is required to sign portable. The
location of the portable call determines

the prefix.)

Awards: A large selection of certifi-
cates and plaques will be awarded to the
top scorers in each class in all major geo-
graphic areas, North America, Europe,
and Japan. And in each US state, Canadi-
an province, European countries, and Ja-
pan call areas. Additional areas will be
considered if returns justify.

Mailing deadline for logs is August
31st. They should be sent to: CQ VHF
WPX Contest, c/o S.C.O.R.E., P.O. Box
1161, Denville, NJ 07834. They can also
be sent to: CQ VHF WPX Contest, 76 N.
Broadway, Hicksville, NY 11801.

AGCW-DL QRP Contest
1500Z Sat. to 1500Z Sun., July 19-20

This is the summer edition of this QRP
CW-only contest. The same station may
be worked on each band, 1.8 through 28
MHz. There are five classes:

Class A—3.5 watts or less input. Class
B—10 watts or less, for single operators.
Class C—10watts or less for multi-opera-
tors. Class D—QRO stations, over 10
watts input (may work only QRP stations).
Class E—SWL's.

Class C may operate the full 24 hours;
others must take a 9-hour break.

Exchange: RST, QSO no., and power in-
put, i.e., (559001/5) (579001/QR0O). Add
“X"" if using crystal control.

sScoring: QSO within own country, 1
point. With other stations in own conti-
nent, 2 points. With DX outside own conti-
nent, 3 points. (Double points if using
crystal control.)

Muitiplier: One for each DXCC country,
and one for each DX station worked. Call
areas in JA, PY, VE, W, and ZS count as
separate multipliers.

Final Score: Total QSO points from all
bands times the multiplier as indicated.

Awards: Certificates for the first places
in each class and band.

Use a separate log sheet for each
band, and a summary sheet showing the
scoring, name and address, and other es-
sential information. Mail logs within six
weeks of the end of the contest to: Sieg-
fried Hari, DK9FN, Spessartstrasse 80,
D-6453 Seligenstadt, West Germany (in-
clude 1 IRC for a copy of the results).

Colombian Contest
0000Z Sat. to 2359Z Sun., July 19-20

There have been a few changes in the
format of this year's contest. A close
check of the rules is suggested.

It's still a worldwide type contest on all
six bands, 1.8 through 28 MHz, CW only
and SSB only.

Classes: Single operator, single and all
band, multi-operator, single and multi-
transmitter. (There is only one single
band class, that used on 14 MHz.)

Exchange: RS(T) plus a three-figure
QSO number starting with 001.

Scoring: For non-HK’'s—QS0s with

Say You Saw ItIn CQ
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HK's 10 points, with other countries 5
points, with own country 1 point.

For HK's—QSOs with other countries
10 points, with other HK's 5 points.

Multiplier: Number of different coun-
tries and HK call districts worked on each
band.

Final Score: Total QSO points times the
sum of the multiplier from each band.

Awards: Certificates to each station
showing a minimum of 50 contacts, at
least 10 of which are HK's on SSB or 5 if
on CW, will receive a certificate. Plaques
to the overall winning HK and non-HK in
each class and each mode. Also for HK's
in each call area.

Use a separate log sheet for each
band. Indicate the multiplier in a separate
column only the first time it is worked on
each band. A summary sheet showing
the scoring and other essential informa-
tion and the usual signed declaration are
also required.

Disqualification rules regarding taking
credit for duplicate contacts, violation of
rules and regulations, etc., will be strictly
enforced.

Mailing deadline is August 30th to:
L.C.R.A. Contest Committee, Apartado
Aereo 584, Bogota, Colombia.

SEANET DX Contest
CW. July19-20  SSB:Aug. 16-17

The object of the contest is to contact

Save Time-Money with HAZER

* Never climb your tower again with this elevator system

* Antenna and rotator mount on HAZER, complete
SysStom (rams iOwer in varticle upright position

* Safety lock system on HAZER operates while raising-
iowering & normal position. Never can fall

* Weight transferred directly 10 tower. Winch cable used
only lor raising & lowering. Easy o nstall and use.

* Will support most antenna arrays.

* Safety - speed - convenience - inexpensive.

* Complate kit includes winch, 100 1. of cable,
hardwara and instructions. For Rohn 25 G
Tower

Hazer 2-Heavy duty alum . 12 sg.f1. Id. $297.00

Hazer 3-Standard alum .. 8 sq.ft. load !l;g;

Harer 4-Heavy galv. steel, 16 sq ft. lcad ppd.

Satistacion arasiosd. Cll ooy 3 Cirge s Vi

chargs I o

MakCard

As an alternative, purchase a Martin M-13 or

M-18aluminum tower engineerad specifically

for the HAZER system, or a truly sell-

suppaorting steel tower. Send lor free details.

GLEN MARTIN ENGINEERING INC

i
LU Bor L £53 Boonwille &
&R BRI A

CIRCLE 70 ON READER SERVICE CARD

PAY TV and Satellite
Descrambling.

75 pages of theory and schematics for
all major systems. Fantasy and Anik-D
schematics included. Most complete
reference available on satellite
scrambling $12.95. MDS Handbook $10.
Stungun schematics $5. Satellite sys-
tems under $600., $11.95. Printed cir-
cuits, kits catalog $2. Complete line of
satellite equipment.
SHOJIKI ELECTRONICS CORP

COD s716-2B4-2163

CIRCLE 71 ON READER SERVICE CARD
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stations within the SEANET area. The
same station may be worked once on
each band. Cross-band or cross-mode
contacts are not allowed. Multi-operator
stations are limited to one signal during
the same time period.

Classes: Single operator, single and all
band, and multi-operator all band only.

Exchange: RS(T) plus a three-figure
QSO number starting with 001.

Scoring: Stations outside SEANET area
—(a) Contacts with stations within the
NET area with the following prefixes: 20
points on 160; 10 points on 80 and 40; 4
points on 20, 15, and 10 (DU, HS, YB,
9M2, 9MB6, 9M8B, 9V1, V85).

(b) With stationsinother NET areas: 10
points on 160; 5 points on 80 and 40; and
2 points on 20, 15, and 10.

(c) Contacts between stations outside
the NET area have no value.

(d) Multiplier of 3 for each NET country
worked.

Stations within SEANET area: (a) Con-
tacts with stations outside NET area—10
points on 160; 5 points on 80 and 40; 2
points on 20, 15, and 10.

(b) Between stations within the NET
area: 6 points on 160; 3 points on 80 and
40; 1 pointon 20, 15, and 10.

(c) Contacts with stations in own coun-
try have no value.

(d) Mulitiplier of 2 for each NET country
worked, 3 with country outside NET area.

Final Score: Total QSO points times the
sum of the multiplier.

Awards: The three highest scoring sta-
tions on CW and on SSB will receive pla-
ques. There are other awards for each
class.

Entries must be received no later than
October 20th by the CEBU Amateur
Radio League, P.O. Box 304, Cebu City,
Philippines 6401 (Att: SEANET Contest).

SEANET Area Prefixes: A35, A51, AP,
BV, BY, C21, DU, FK8, FR, FW8, HL, HS,
H44, JA (etc.), JD1, KA, KCB, KH2-3-4-5-
6-7-8-9-0, KX6, P29, S2, 579, T2, T3's, VK
(all), VQI, V85, VS6, VU2, VU7, XU, XV5,
XW8, XX9,XZ2,YB, YJ8, ZK, ZL (all), 3B6-
7-8-9,3D2,457,5W1,8Q7,9M2-6-8, 9N1,
and 9V1, 1Z9.

County Hunters CW Contest
0000Z Sat. to 0200Z Mon., July 26-28

The MARAC County Hunters Net is
sponsoring this year's contest. Mobile
and portable operation from less active
countries is welcome and encouraged.

The same station may be worked on
each band, and mobile and portables
from each county change for QSO credit.
Mobiles operating on a county line give
and receive one QSO number, but each
county is valid as a multiplier. (Mobile and
portables must identify by signing M or P
after their call.)

Exchange: QSO no., category (M or P),
RST, county and state for US stations,
province or country for others.

Scoring: QSO’s with fixed stations are
worth 1 point, with mobile and portables 3
points.

Multiply total QSO points by sum of US
counties worked for final score.

Frequencies: 3575, 7055, 14065, 21065,
28065. On 20 and 40 mobile and port-
ables should call CQ below the suggested
frequency. Fixed stations use above the
suggested frequencies.

Awards: Certificates to winners as
follows:

F—Fixed or fixed portables in each
state, province, and country with 1000 or
more total score.,

P—Portable in each state operating
from a county other than its normal loca-
tion with 1000 or more score.

M—Mobile in each state operating
from 3 or more counties with a minimum
of 10 QSOs from each county.

Plaques to the top-scoring mobile, por-
table, and fixed station in the US meeting
the above requirements.

Mobile and portables who change
states calculate their score for a state
certificate, and total score for plaque.

A summary sheet showing the scoring
is requested and a check sheet of coun-
ties worked is a must for entries with 100
or more counties.

Mailing deadline for logs is September
1st to: Jerry Burkhead, N6QA, 7525 Bal-
tic St., San Diego, CA 92111.

Armadillo CW Run
0000Z Sat. to 2400Z Sun., July 26-27

This is the CW section of the Armadillo
Run sponsored by the Texas DX Society.
Like the SSB section on May 3-4, it fol-
lows the same format used by the County
Hunters contest. Check their rules in this
issue for exchange, scoring, etc.

Don’t forget to look for the new Arma-
dillo County created to commemorate
the Texas Sesquicentennial. (Contacts
with this county are worth 5 times QSO
points.)

There will be special Armadillo Run
stations on between 1300Z and 0100Z
each day to activate their assigned coun-
ties on 20 and 40 meters. Mobiles must
be in each county a minimum of 30 min-
utes.

South Australia will also be celebrating
Its 150th anniversary, and they plan to
run joint activities with the Texas ‘‘Run."
Australian counties wiil also count as
multipliers. Armadillo County in South
Australia counts 10 times QSO points and
VK5 countacts count 5 times QSO points.

| strongly advise that you send a large
SASE to Tom Taormina, K5RC, 12610
Barbizon, Houston, TX 77089 for more
detailed information anda list of the many
awards that will be available to winners.

Logs must be received within a month
after the end of the contest and go to: The
Texas DX Society, 350 Magnolia Bend,
New Caney, TX 77357.
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WE SHIP WORLDWIDE _-\\

Electronics Corp. E=raraes

Los Precios Mas Bajos en
Nueva York. . .

q WORLD WIDE AMATEUR RADIO SINCE 1950
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Ticket Talk

INFO ON AMATEUR RADIO LICENSING

a monthly feature by

FREDERICK O. MAIA, W5YI

Testing The Handicapped Applicant

Harn radio is anideal pastime for those
with physical impairments. It allows the
disabled to have unlimited contact with
the outside world—without leaving their
homes! It is their eyes and ears! For
many it is their only recreation. Amateur
radio permits them to be on an even foot-
ing with everyone else in the hobby and
provides an immediate means of sum-
moning help in an emergency. Most han-
dicapped amateurs will tell you that life
would be dull indeed without ham radio!

Amateurs with handicaps must be test-
ed just like everyone else. No waivers of
the licensing rules are allowed and no op-
erator qualification requirements are
lowered, That's the way the handicapped
want it! As a group, they objected some
years ago when the FCC looked into the
possibility of reducing licensing require-
ments for the disabled. One of the main
reasons given for a ''no code' class of li-
cense was that it would make amateur ra-
dio more readily available to the handi-
capped. The disabled simply don't want
to be treated differently from the rest of
us. It does, however, present some test-
ing problems that must be dealt with now
that all amateur radio operator examina-
tions are conducted by volunteers.

While requirements for the various li-
censes cannot be lowered, the rules do
authorize VE's to make special arrange-
ments for testing of the handicapped. The
instructions that the FCC issues to the va-
rious VEC's require VE's to take into ac-
count the particular physical disability a
person has by permitting that person "'to
demonstrate the requisite qualifications
in ways that accommodate the disability
. ... No qualified person should fail an ex-
amination solely because of a handi-
cap,'' the FCC testing guidelines read.

The steps that must be taken toensure
that handicapped applicants are quali-
fied to hold a particular class of amateur
radio operator license are pretty much
left to the volunteer testing team. For ex-
ample, VE's may elect to eliminate ques-
tions that involve circuit diagrams when
testing a blind applicant or change the
question so that a discussion-format an-
swer will suffice.

Persons with a hearing impairment
may use transducers such as a vibrating
surface or a flashing light when taking a
code exam. A special Morse code test

P.O. Box 10101, Dallas, TX 75207

tape that accommodates the applicant’s
hearing range may also be used. The use
of automated equipment to send or re-
ceive telegraphy is, of course, not al-
lowed.

If hand coordination is difficult for writ-
ing purposes, the candidate may dictate
the answers to one of the VE's to write
down. The responsibility for all answers
in a written amateur radio operator test
lies with the volunteer examiner—not the
Volunteer Examiner Coordinator. A VE
can legally administer the questions se-
lected by any VEC and allow the answers
to be in keeping with the candidate’s dis-
ability.

A volunteer examiner may read the
questions to a blind candidate and record
his answers. Written examinations in
braille are allowed, but may be unavail-
able from the VEC. Any needed special
equipment must be provided by the han-
dicapped applicant. There is no require-
ment that the volunteer examining team
provide it.

Where a candidate’s physical disabili-
ties require a special procedure, such as
the use of a transcriber or sign-language
reader who is not one of the administer-
ing VE's, a statement—preferably from a
doctor—must be attached to the FCC
Form 610 application by the VE team and
forwarded to the VEC office. This state-
ment must outline why the special pro-
cedure is needed. The VEC is required to
make that statement a part of his test ses-
sion records.

The main point to remember when test-
ing handicapped applicants is that the
knowledge and skills needed to qualify for
an amateur license are exactly the same
for everyone and no qualified person
should fail an examination solely be-
cause of a handicap.

It takes three accredited volunteer ex-
aminers to conduct tests—even for a sin-
gle handicapped applicant. The required
“Public Notice" must still be giveneven if
the test session is not open to the public.
This notification can be in any form, in-
cluding a short announcement on your lo-
cal repeater.

From The Mailbag

. . . @ roundup of general-interest ques-
tions that have been submitted to us

Whoiseligible—and whoisn't—tobea U.S.
licensed amateur radio operator? Just about
anyone can become an American ham

operator, including aliens as long as they
are not a representative of a foreign gov-
ernment. Aliens who are already licensed
by their country as amateur radio opera-
tors and whose government has entered
into a bilateral reciprocal licensing ar-
rangement with the United States are is-
sued a U.S. license without further test-
ing. Amateurs operating under reciprocal
licenses hold comparable privileges in
the U.S. An exception occurs when a par-
ticular frequency band is not available to
an alien amateur in his or her home coun-
try. Amateurs operating under U.S. recip-
rocal licenses cannot operaie on spec-
trum used by U.S. amateurs if that spec-
trum is not available to them in their own
country.

Just what is “‘incentive licensing’'? Incen-
tive licensing is a method adopted in the
late 1960s of strengthening the Amateur
Radio Service by motivating its operators
to learn more about electronics and the
radio art. It is a system that allows addi-
tional privileges when an amateur up-
grades to a higher level license class.

| know what ham and CB radio is. Just what
is GMRS? The General Mobile Radio Ser-
vice has had a long and interesting his-
tory. GMRS is really the old Class "'A"’ Cit-
izen's Band Service. The FCC allocated
460-470 MHz to a 50 channel UHF per-
sonal radio service back in 1947. It was
the initial Citizens Band. The transfer
resistor (transistor, as it later became
known)was not yet invented, and the cost
of UHF transceivers proved too high for
the mass market. Noting this, the FCC re-
allocated some of the 460 MHz band to
business interests.

What remains to this day are eight
paired personal radio channels. GMRS
repeaters are authorized and the service
has emerged as sort of a hybrid amateur,
business, and personal radio service.
some call it FM CB. The FCC still feels
that their original concept of unrestricted
short-range communication has merit
and now, some 40 years later, has plans
to make this spectrum avaiiable to the
public as an unlicensed Consumer Radio
Service. The Commission has a public in-
quiry out on the issue now.

What is the easiest and fastest way to learn
the code? A very common question. Most
of my mail indicates that CQ readers con-
sider the code a necessary evil that they
want to get out of the way as quickly as
possible so they can go on to some of the
more interesting and efficient methods of
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communication. One could write a book
on the subject, and many have. Some
quick do's and don'ts come to mind.
Morse code communication iIs interpret-
ed by ear, not visually. Forget those dot/
dash charts completely. Get a good be-
ginning code tape that teaches sound
patterns.

| recommend those by Gordon West,
WBENQA. Once you have the sound pat-
terns down, practice listening to trans-
missions at progressively faster speeds.
If you intend to eventually upgrade to Ex-
tra class, then listen to practice tapes
that transmit at faster character speeds,
but with a longer space in between. This
helps to eliminate the ‘‘plateau’’ that can
develop as both character and space
speeds are increased. Again, Gordon
West's tapes are excellent! | am sure
that there are others. Getting from zero to
five words per minute—the entry level
requirement—can take a few days or a
few weeks.

Why are amateur radio operators called
““hams’’? No one knows for sure, but
there are several theories. One of the
most popular theories is that the letters
HAM were derived from the last-name ini-
tials of three Boston-area amateurs
around 1910. Another version is that they
were the initials of an early amateur who
used them as his callsign before call let-
ters were authorized by the Radio Act of
1927. Then there is the story that British
amateurs called themselves “am’s,”
which Americans pronounced ““hams.”

The most believabie version, however,
is that early vaudevillians, minstrels, and
semiprofessional entertainers were
known as '"hams.’” Amateurs broadcast-
ing music (which was legal during the
1920s) could well have been the begin-
ning of the ham radio operator,

My application appears to have been lost.
What do | do? Lost applications do happen,
but fortunately not very often. We sug-
gest that you first contact a member of
the VE team to be sure that you did indeed
upgrade and to determine if others tested
with you have received their licenses.
Don’t do this until at least two months af-
ter the examination session. The VEC will
have a record of whether or not your ap-
plication was forwarded to the FCC in
Gettysburg, PA. The FCC has a set pro-
cedure for handling lost FCC Form 610
applications.

If the application was lost before it
reached the VEC, the applicant must pre-
sent another application to the VE's who
originally administered the examination.
The VE's again complete their portion of
the application, and the application is for-
warded to the VEC in the usual manner
with an explanatory note.

If the application is lost after it reaches
the VEC, the applicant must present the
application to the VEC who coordinated
the examination session. The VEC then
forwards the application to Gettysburg

with an explanatory letter. Any applica-
tion mailed to the FCC that is not received
within 90 days is considered lost and an-
other must be prepared.

While time consuming, you need not
be worried about a lost application. Both
the VE team and the VEC are required to
retain all pass/fail records, and it is mere-
ly a case of reconstructing the applica-
tion. Every candidate who upgrades is
given a Certificate of Successful Comple-
tion that allows temporary operation for
up to a year until the new upgrade license
IS received

Can | take a Novice test only at a VE test ses-
sion for other license classes? Yes. The Nov-
ice volunteer testing program is an older
program and only requires one General
class or higher level VE. Technician
through Extra class testing requires three
examiners. Since successful completion
of the Novice written (Element 2) exami-
nation is a prerequisite for higher class
examinations, all VE sessions are pre-
pared to administer it. No requirement
exists that says you must take higher
class or code examinations, and there is
no cost o be administered a Novice ex-
amination unless you apply for a higher
class examination.

From where do | get an FCC Form 610 appli-
cation? Most VE's and VEC's have these
available, or you can obtain one from
your local FCC field office. FCC Consum-
er Assistance (telephone 717-337-1212)
also will be glad to mail you one. They can
also be mail-ordered from the FCC Gen-
eral Radio Branch, P.O. Box 1020, Get-
tysburg, PA 17325. If you have a Form
610 on hand, be certain that it is the June
1984 or the July 1985 issue since earlier

versions are not suitable for the volunteer
examination program.

| can’t find my license. Can’t the VE's verify
my status from the Callbook? No. The rules
require that a copy of your current li-
cense be appended to the reverse side of
your FCC Form 610 before it is forwarded
by the VEC to Gettysburg. Some VEC's
(our program included) will allow you to
be tested and then hold your application
pending receipt of your most recent up-
grade license (should you not have it yet)
or until you are able to get a duplicate li-
cense from the FCC. A telephone call to
FCC Consumer Assistance will get you a
form letter license copy mailed out the
same day.

Is there a shortage of amateur testing oppor-
tunities? Not really. We accredit Extra
class amateurs (18 years of age and up)
as volunteer examiners, and three VE's
can hold a Technician through Extra
class testing session immediately. To be-
come a VE the rules require that your am-
ateur radio record be clean—that is, no
past record of suspended or revoked li-
censes. VE's also cannot be directly con-
nected with the amateur license prepara-
tion or equipment business. The key word
is directly. For example, working for a dif-
ferent division of a company that makes
ham radio gear—or something of that
sort—normally won't preclude you from
being a volunteer examiner. Any possible
conflicts should be brought to the atten-
tion of the VEC, who will make a decision
regarding your VE eligibility. If you would
like to help the ham ranks grow, write to
us for a VE application (WS5YI-VEC, P.O.
Box 10101, Dallas, Texas 75207)!

See you next month, De W5YI—73
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a monthly feature by
VHF STEVE KATZ, WB2WIK
PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER
Power Measurement At VHF
!;Eig"ﬁfi??&‘?fﬂa;?fmﬁﬁﬂ e L 0 Liai

is up?

There’'s no simple answer to such a
question, since so many factors affect
total station performance. Some of these
variables have been addressed in previous
columns, and we intend to continue these
discussions as long as readers show in-
terest in the topic. For now, let's spend a
moment discussing the practical mea-
surement of RF power in the VHF/UHF
spectrum,

Probably the most accurate measure-
ment of substantial (transmit level) RF
power can be made using resistive ab-
sorption. It isn't terribly difficult to build a
“dummy"’ load which offers precisely the
desired terminating resistance with essen-
tially zero phase-angle between current
and voltage. This is, as we all should have
learned to pass our amateur exams, the
“perfect’’ load, assuming its resistance is
matched to the impedance of the trans-
mission line to which it is attached. One-
hundred percent of the power applied to
such a load will be dissipated therein, and
all of that power will be converted to heat.
The load is an efficient thermal converter
to which a temperature measuring device
may be attached for true RMS power mea-
surement. By ‘‘true RMS" (root mean
squared) power, | mean to imply that the
power will be measured without regard to
its RF waveform; thus, harmonics, spurii,
etc., will all be included in the total power
measurement.

A suitable converter of heat to electrical
energy is a simple thermocouple, which
produces a voltage proportional to the RF
current in its heater. Since commercially
available thermal converters which in-
clude a heating element and thermocou-
ple encased in an evacuated envelope are
both costly and fragile, amateurs are best
off using small-mass thermistors (nega-
tive-coefficient resistors) or bolometers
(positive-coefficient resistors) which are
thermally, but not electrically, bondedto a
suitable dissipative load. A measurement
of the change in resistance of such a de-
vice will yield a highly accurate means of
measuring true RF power in the load, and
the initial calibration measurements may
be made at DC (applied to the load), where
accurate instrumentation is readily avail-
able.

24 Louis Dr., Budd Lake, NJ 07828
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Fig. 1- Typical “"Monimatch' SWR bridge circuit.

Why then aren’t we all running around
measuring our power with dummy loads
and thermistors? Surely this is an inexpen-
sive and accurate means of measuring RF
power through the UHF spectrum, but it
isn't very practical for checking line-to-
load matching or tuning our transmitters
while connected to our station antennas.
For these more practical day-to-day func-
tions we require some means of monitor-
ing power inour transmission line. | use the
word ""monitor,”’ rather than '‘measure,’”
because any in-line device which dis-
sipates no power of its own really isn't
measuring power per se, it is measuring
coupled currents from the transmission
line to derive a relative power indication.
This indication can be quite accurate,
especially over a narrow frequency band-
width, if proper consideration is given to
the coupler design—and if the signal
monitored is steady-state (continuous
wave) and free of waveform distortion.

Probably the most famous in-line RF
watimeters are made by Bird Electronic
Corporation, beginning with their ubi-
quitous model 43. The Bird 43 is the
popular THRULINE®directional wattmeter
which has undergone very few design
changes in the past quarter century. Why
change it? It works well. Anyone who has
purchased a new model 43 instrument has
read the "'Theory of Operation” described
in the Bird instruction book (Section 2). For
those who haven't, the unit's operation
can be summarized by the following text,
taken directly from the Bird manual, page
2-1:

“Energy will be produced in the coupl-
ing circuit of the Element by both mutual
inductance and capacitance from the trav-

25K

eling RF waves of the line section. The in-
ductive currents will, of course, flow ac-
cording to the direction of the travelling
waves producing them. The capacitive
portion of these currents is naturally in-
dependent of the direction of the travelling
waves. Therefore, assuming that the Plug-
in Element remains stationary, it is ap-
parent that the coupling current produced
from the waves of one direction will add in
phase, and those produced from waves of
the opposite direction will accordingly sub-
tract in phase. The additive or '"ARROW'
directionis, of course, assigned to the for-
ward wave . . . It may be said that the
THRULINE®doesn't know, doesn't care,
and doesn't need tocare where it is along
a standing wave."

This may all be as obvious as the writer
expresses it to be, but I'll bet the majority
of us really haven't the foggiest idea what
that text says. The important thing is, each
THRULINE® “slug” (*'Plug-In Element'’) is
designed to produce >30 dB directivity,
making it rather insensitive to the reverse
direction wave when making forward
power measurements; /.e., under most
practical conditions, the meter will ac-
curately indicate forward power in a
transmission line.

To accomplish this, Bird (and others, as
will be discussed later) had to limit the fre-
quency bandwidth of each element, ac-
cording to the degree of coupling required
to obtain the desired full-scale sensitivity.
Forexample, a 10 watt (full-scale) element
may only achieve an operating bandwidth
of one octave (2:1 frequency ratio), while
a 1000 watt (full-scale) element might
achieve an operating bandwidth of more
than a decade (10:1 frequency ratio). This

I
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is because the 10 watt element provides
very tight coupling to the line section, while
the 1000 watt element is more loosely
coupled and thus broader in response.

The Bird 43 and similar units use a varie-
ty of elements to cover the amateur radio
spectrum and power ranges. Bird Elec-
tronics’ “‘Standard Elements’’' include 47
different products, priced at about $50
each, to cover 2-1000 MHz with full-scale
sensitivities of 5-5000 watts. Actually, a
total of 60 elements would be required to
cover all those possibilities, and 13 of
these elements are non-standard (higher
priced). So, for about $3650, plus the price
of the meter itself (about $170), you can set
yourself up to cover most all bases. Since
this is more money than many of us have
invested in amateur radio, buying a Bird
with 60 “*slugs’ may not be practical.

Still, the THRULINE® -type wattmeter is
the most economical approach to reason-
ably accurate transmit power measure-
ment, especially at VHF/UHF. Why? Be-
cause its RF coupler is absolutely lossless
to 1 GHz, and it will handle the amateur
legal power limit without creating opera-
tional difficulties.

Let's look for a moment at the popular
“Monimatch'’ coupler circuit used in the
majority of broadband, inexpensive SWR
bridges. It is this circuit, or a variation of it,
that is found in most all the low-cost "‘watt-
meters’’ intended for amateur applica-
tions. The center line simply conducts RF
from one port to the other, while two pick-
up loops placed adjacent and parallel to
the center line create RF current flow
through each detector diode. If the center
conductor and the case which surrounds
it are properly dimensioned, it can appear
to be a continuation of the coaxial trans-
mission line in which it is installed; how-
ever, this becomes increasingly difficult at
nigher frequencies, where precision ma-
chining is a real necessity.

Even if the coupler is built as a precision
coaxial line section, the ““‘Monimatch’’ de-
sign suffers numerous drawbacks. The de-
tector response will be an inverse function
of wavelength, becoming increasingly
sensitive at higher frequencies until the
switching losses in the diodes become sig-
nificant (usually above 1 GHz), at which
point the apparent sensitivity will begin to
reverse. In the popular amateur radio
spectrum, the typical “*“Monimatch’’ detec-
tor will increase in sensitivity at about a 6
dBl/octive rate, meaning recalibration will
be required for each VHF amateur band.
Also, since two different pickup loops,
detectors, and terminating resistors are
used for forward and reflected measure-
ments, the likelihood of all this being
matched well enough to make for mean-
ingful VSWR measurement is quite poor.

In the more sophisticated amateur
“wattmeter’’ products, frequency-com-
pensating components are used to create
a more broadband detector response,
eliminating to some extent the need for

recalibrating on each band. However,
these methods usually involve direct con-
nection to the RF line section—a haz-
ardous and nearly always lossy approach,
especially at UHF. Also, it is impossible to
achieve an “‘optimum’’ degree of coupling
for the intended power level when the
designer doesn't know what power you in-
tend to run. As a result, most of the
amateur “‘wattmeter’’ products are tight-
ly coupled to permit power monitoring at
very low full-scale levels (2-20 watts), with
resistors switched in series with the detec-
tor/meter circuit to permit higher power
“measurement.’’ With such closely cou-
pled detectors there is always the possibili-
ty of RF harmonic generation at higher
power levels (diodes are splendid frequen-
cy multipliers), or overheating the diodes
(creating drifting meter indications and
possible detector burn-out).

Some of the broadband, multirange
“wattmeter'’ products |'ve seen use a mi-
crostrip (printed circuit) RF coupler, a good
way to control design dimensions. Unfor-
tunately, most of the microstrip coupler
circuits |I've seen in amateur equipment
have a couple of major drawbacks: They
use epoxy-fibreglas (‘'G10"") circuit board
material, which is lossy enough at VHF
that it can burn at high power levels; and
there is a lack of consideration given to
making the printed circuit line a true 50
ohm transmission line. One needn’t be a
genius to do these things correctly, but if
proper controls and methods are ignored,
the results can be disastrous.

| have not yet seen a multiband, multi-
range amateur "“wattmeter’’ which per-
formed to its published specifications.
There may be one out there, but it hasn't
crossed my bench. Yet there is at least
one manufacturer who has done an excel-
lent job in the design and construction of a
multiband, multirange VHF/UHF-only in-
strument: this is the EME model 140-1400,
which covers the 144,432, and 1296 MHz
bands in four full-scale power ranges(e.qg.,
5-50-500-2000 watts on 144 MHz). There is
no magic in the EME coupler. It is just built
very well, with careful attention to main-
taining a 50 ohm coupler impedance, and
uses microwave detectors (hot-carrier di-
odes) coupled to the line section the usual
“*“Monimatch’’ way. The band and power-
range switches simply insert appropriate
precision resistors in series with the meter
circuit to permit factory calibration within
a stated 10% accuracy. While the EME
140-1400isn't perfect, it is a darned sight
better than the typical multirange product
andcanbeusedina 1.2 GHz transmission
line without introducing measurable
losses.

So what have we? We can measure dis-
sipated power in a resistive load with the
greatest precision, but this tells us nothing
about our antennas or transmitter tuning to
them. We can use “THRULINE" instru-
ments to monitor power in our trans-
mission lines with reasonable accuracy
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The Coaxial Dynamics model 81000-A RF power meter is a “Bird
clone '’ which offers a larger meter face and robust leather car-
rying strap. It can use Bird accessories (slugs, quick-change con-

nectors), too.

(£ 5%), but this approach requires a
selection of detector elements for the fre-
quency and power ranges we intend to
use. We can use ‘“Monimatch’” SWR
bridges as relative power indicators, but
must bear in mind that many of the com-
mercially manufactured products leave
much to be desired. Or, we can use spe-
cial-purpose variations of the '‘Moni-
match’' design in hopes for enhanced ac-
curacy and performance.

This leads to my review of two products
of interest to VHFers: the Coaxial Dynam-
ics model 81000-A directional RF wati-
meter, and the EME model 140-1400
three-band VHF/UHF directional power
monitor. Since the Bird 43 is omnipresent
in the amateur community, it hardly needs
an introduction.

The Coaxial Dynamics 81000-A is what
| call a "Bird clone.”” Somewhat larger
than the Bird 43, it is intended for precise-
ly the same function and even uses plug-in
elements which are interchangeable with
Bird products. The 81000-A and 43 use
identical circuitry, with a single diode
detector located in each plug-in element
driving a 30 uA (full-scale) meter. The
meter, with its 30 uA sensitivity, is part of
the "secret’ to the overall performance of
these products. The detector can be very
loosely coupled to the RF line, yet still
generate sufficient voitage to full-scale the
meter with only 5 watts of RF power con-

ducted through the line section. A 1 mA
meter, 33 times less sensitive, would re-
quire much tighter detector coupling and
have resultant operational problems.

The 81000-A meter is larger than the
43's and somewhat more readable from a
distance; it also has a mirrored scale
which nearly eliminates parallax error.
How important this is with a 5% instru-
ment is something of a subject for argu-
ment, but the mirrored scale is attractive.
The 81000-A, like the Bird 43, has a well-
damped meter movement which serves to
protect the needle while frustrating the
user! The meter takes some time to move
upscale (and back downscale), making the
instrument inappropriate for PEP mea-
surements; CW key-down, AM carrier, and
FM measurements are easily made. No
meter movement, no matter how respon-
sive, is capable of following voice peaks
for PEP measurement. This is best left to
an electronic peak detector circuit, easily
added to most meters and available as an
option from both Coaxial Dynamics and
Bird.

Coaxial Dynamics’ product, like Bird's,
allows the installation of a single plug-in
element in the line section, plus storage of
two more elements in the case. The ele-
ment is easily installed and removed in the
line section, and must be rotated in its
socket 180 degrees for measurement of
forward and reflected power. An arrow

The 81000-A from the rear. While the Bird 43 stores spare
elements in side cutouts, the Coaxial Dynamics unit stores them
in the rear panel, which is removable to allow remote operation

of the line section.

printed on the front of each element in-
dicates the “‘direction " of the power tobe
measured. The 81000-A, also like the 43,
has "‘quick-change’ field-replaceable co-
axial connectors mounted to the line sec-
tion housing. Standard fittings are ""UHF"
female (similar to SO-239), but nearly all
popular coaxial fittings are available as op-
tions. The connectors are very high-quality
nickelplated copper with teflon dielectric
material, suitable for use at 5000 watts
throughout the HF-VHF region. All connec-
tors mount with four screws and may be
changed in the field in a matter of minutes.

Since the 81000-A's case Is practically
bulletproof, it is unlikely that damage to the
case would ever occur. The meter, how-
ever, could be damaged by severe shock
or unusual environmental stress; for this
reason, it is field-replaceable, sold as PIN
C-43649-1. The plug-in elements are very
rugged and are more likely to be lost than
broken. (These ''slugs' are small, and
their cylindrical shape allows them to
roll—maybe down the side of a mountain
during a field operation!) The elements
can be damaged, however, by the appli-
cation of considerably more power than
their full-scale ratings. The high-powered
elements (500 watts-5000 watts) are not
easily burned out.

The 81000-A’s line section can be re-
moved from the main wattmeter housing
for remote installation. Such action re-
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The EME 140-1400 MHz RF power meter. The rugged, die-cast RF coupler housing is

to the right. Despite the meter's five scales, three-position bandswitch, five-position

power range switch, and other controls, it is very easy to use and works remarkably well
for a multiband, multirange unit.

quires removing 12 screws, removing the
line section from the case, then replacing
8 screws—not done in a few seconds. As
such, | usually remove the RF coupler (line
section) from every "THRULINE" type in-
strument | buy the moment | bring it home,
and | leave the coupler outside the meter
case from that point forward. The factory-
supplied coaxial cable which intercon-
nects the line section and the meter is less
than 3 feet long;, however, this may be
made nearly any length, as it carries only
30 uA DC maximum (no RF is conducted
through this cable).

Coaxial Dynamics has produced a nice
17-page instruction manual which is a bit
more readable than Bird's and includes
similar information such as ""Determining
Load Power,”” "Determining VSWR,"
“Testing Lines, Connectors, Filters, and

Related Components,” "' Impedance Mis-
match Components,'’ and the like. There
are two VSWR nomographs included with
the 81000-A, one for low values of VSWR
and another for high values, and these are
easily used.

Although | checked the accuracy of the
81000-A against a Bird standard, thisis a
bit like using a 10% multimeter tocheck a
10% resistor. It would be difficult to say for
sure which—if either—is correct. The
81000-A and Bird 43 correlated almost
perfectly across several amateur bands
using plug-in elements made by both Co-
axial Dynamics and Bird. Using an inten-
tionally mismatched line, | checked to see
if both the 43 and the 81000-A offered
similar reverse power readings. They did,
within 5%, at both 144 and 432 MHz.

Having owned several Bird meters for
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years, | am familiar with how well these in-
struments perform under a variety of con-
ditions—hot and cold, dry and damp. Not
having several years to spend evaluating
the Coaxial Dynamics unit, | decided to
perform some accelerated environmental

tests on the unit | had (serial number 1471)
by placing it first in a freezer at approxi-
mately zero degrees Fahrenheit, theninan
ovenat + 120degrees F, with a 10-minute
transition period and 10 minutes of storage
time at each exireme. The unit came
through with flying colors. The meter
would fog up when removed from the
freezer (water vapor condensation, a
natural effect), but would quickly unfog in
the oven. | performed a mild ‘‘drop test'’ on
the 81000-A, allowing the unit to fall
(bottom-down) on a hard surface from a
height of 3 inches. This simulates the

rough handling my Bird units must often
face at repeater sites! The 81000-A pulled
through in good shape, with slight meter
re-zeroing required.

Inall, I'm pleased with the 81000-A. Itis

a bit bulkier to carry than the Bird 43, but
performs about as well. Only time—and
lots of field use—will tell if the Coaxial
Dynamics product is as tough as the Bird
43, but I'm satisfied that the 81000-A is
built well enough for amateur use. It is
priced a bit below the new list price for a
Bird 43, so if you're in the market for a
factory-fresh unit, you might consider giv-
ing the Coaxual Dynamics 81000-A a try.
This product is carried by franchised dis-
tributors. The factory can provide you with
the name and location of a dealer nearest
to you. Contact Coaxial Dynamics, Inc.,
15210 Industrial Parkway, Cleveland, OH
44135.

Now, what about the EME model
140-14007? I've been using one for more
that four months and am quite impressed.
The 140-1400 is not as versatile as a Bird
43 or Coaxial Dynamics 81000-A, but it
does work very well, and when you con-
sider the total cost of the other wattmeters
(with plug-in elements), it costs less. One
thing that immediately impressed me
about the EME unit is its remote coupler. It

is very well put together, comes only with
type-N receptacles, and is so well shielded
that | successfully installed it in series with
my repeater's duplexer output (antenna
line) without creating all kinds of desense
problems, as had been the case with every
other “‘amateur’’ power-measuring prod-
uct tried in this application. In fact, the
140-1400 has been installed at my repeat-
er site (146.805 MHz) since December,
through subzero and scorching hot weath-
er (by the time you read this, it will be) with
no problems.

The EME power meter uses separate
panel switches (on the meter case, not the
coupler) to select frequency band, full-
scale power, and an “"SWR" function. In
the ““SWR' mode there is a full-scale
"set’" adjustment with three sensitivity
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ranges of its own; the "set’’ adjustment is
a precision multi-turn potentiometer which
allows for very precise setting at the full-
scale mark. To read VSWR, the red button
(bottom center of front panel) is depressed
and held. This button is labeled *'Ruck-
lauf,” of course; presumably, this means
“reflected’” in German. The remote RF
coupler connects to the meter via a 3 foot
long cable and very rugged multi-pin con-
nector which plugs into the ““Messkopf"’
socket. And, of course, the SWR full-scale
*set’’ control is the ""Abgleich."” What do
you want? This is a German instrument.

Despite my nonexistent ability to read
German, | had no trouble figuring out how
to use the EME meter. The band and
power-level switches are labeled numeri-
cally in “‘em’’ (for band) and watts, so it
doesn't take long to get it all right. Check-
ing the EME 140-1400 against a Bird 43
standard, | found the unit to read about
32% high at 144 MHz; ironically, it was
more accurate at 120 MHz than at 144,
showing 8% accuracy at the lower fre-
quency. The other bands showed a similar
trend. Using continuously variable-
frequency power generating equipment at
the local Hewlett Packard laboratory, |
“'swept'' above and below the 2 meter
band to check the detector's response. As
| expected, the detector rises about 6 dB/
octave (like any “"“Monimatch’ circuit is
wont to do) as the frequency is increased.

Applying exactly 25 watts RF power
through the EME’s coupler (as measured
on a Bird 43 using a 100-250 MHz 25 watt
element) terminated in a microwave resis-
tive load, | obtained the following power
readings:

Frequency Indicated Power
115 MHz 23 watts
120 MHz 27 watts
125 MHz 30 watts
130 MHz 31 watts
135 MHz 32 watlts
140 MHz 32 watts
145 MHz 33 watts
150 MHz 36 watts
155 MHz 38 watts
160 MHz 40 walts
165 MHz 43 watls
170 MHz 46 watts

This isn't as bad as it may first appear.
While the meter wasn't terribly accurate at
144 MHZz (its rated frequency of operation),
it could be set up to be as accurate as
you'd like. There are adjustable trimmer
resistors for each band and power range,
and it seems as though the factory didn't
take the time to calibrate this particular
unit properly—or perhaps it was original-
ly set right, but was ““bumped" out of
calibration in shipment. In any case, it
would take no more than a few minutes to
properly calibrate each range against a
known standard.

The good news is, the RF coupler is
essentially lossless and is an excellent 50
ohm line section through 1.2 GHz. This
means, of course, that the EME 140-1400

Is a product that can be left “'in-line'’ con-
tinuously without fear of its absorbing
power or creating any mismatch of its
own. Assuming future instruments will
come through properly calibrated, I'd
recommend the unit to anyone desirous of
owning high-quality power monitoring
equipment for 2 meters, 70cm, and 23 cm.
The EME 14-1400 MHz instrument is rated
at 2000 watts maximum at 144 MHz, and
200 watts maximum at 432 and 1296 MHz.
| did not attempt to put these maximum
rated power levels through the coupler,
but have been using the test unit at the 250
watt level on 2 meters for months with no
evidence of drift or reliability problems.

The EME 140-1400 RF power meter and
other products from EME are available
from The “'‘PX" Shack, 52 Stonewyck Dr.,
Belle Mead, NJ 08502.

Dayton

This was written just days after the
Dayton Hamvention, and I'm still recov-
ering. The gorgeous weather produced
record-breaking crowds, and there were
bargains a-plenty at the enormous flea-
market. | picked up an unused Bird 6-posi-
tion coaxial switch (these are greatto 2.3
GHz) for $50, and a Bird 500 watt oil-
cooled coaxial (resistive) termination for
only $90; these prices represent a fraction
of the value of these excellent products. |
saw John Ittel, RF Product Manager for
Coaxial Dynamics, Inc., at their indoor
booth and let him know about the product
review In this month's column. He was
glad | liked the wattmeter. Had a chance to
speak with Everett Gracey, President of
Alinco Electronics, at his booth. Alinco has
a new 220 MHz solid-state linear amplifier,
so Mirage is no longer alone in this field,
and they have two brand-new, higher-pow-
ered amps for 144 and 432 MHz. These
products are so new that the display
models were the only ones in the U.S. at
that time. By now they should be available
for sale. Reviews of these new amps are

planned for this column.
| spent a lot of time at The “"PX"" Shack's

booths, where two VIP's from Microwave
Modules Ltd. (Liverpool, England) and
Hans Peters, VE3CRU, proprietor of
Transverters Unlimited (Toronto) joined
Ivars Lauzums, KC2PX, and his lovely wife,
Mara, for the three-day ham festivities.
Standing behind the counter at the booth,
| had the opportunity to meet hundreds of
VHFers from around the country (and the
world), and | heard some of the funniest
remarks about VHF technology. One fel-
low insisted that BNC connectors have
losses at 70 cm. (Balderdash!) |I've mea-
sured thousands at 3 GHz and the losses
are < 0.1dB at that frequency.) Another
claimed he has a 28 MHz receiver that
“doesn’t overload” (must have a
4CX1000A front end). It's great hearing
some of these stories, and | thoroughly en-
joy swapping stories with other VHFers.
Unfortunately, there was no official
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VHF/UHF Forum at the Arena this year. |
heard that the fellows who had been or-
ganizing the forum were spending their
own pocket money to do so, and there
weren't many volunteers to run the show
this year. K9XI| and a few others organized
an impromptu Saturday evening forum at
one of the local hotels, and | would have
loved to attend this session, but we had a
prior dinner commitment with a small
group (of about 20) at a downtown res-
taurant. | hope there is a formal VHF/UHF
Forum in '87—complete with antenna
range, noise-figure measuring competi-
tion, etc.—and if there is, I'll sure plan to
attend.

There was a lot of interest in the 1986
CQ World-Wide VHF WPX Contest,
scheduled for the 19th—-20th of this month.
Dozens of folks stopped by the CQ booths
to ask about the results of the ‘85 contest,
which have by now been published. By this
time all certificates and trophies should be
in the hands of their rightful winners.
Please make an effort to get on for the '86
contest this month! There's no reason not
to.

Coming

Next month we'll have more reader cor-
respondence (some of it is very enlighten-
ing), a review of the SSB Electronic DX220
GaAsFET preamp for 135 cm, and all kinds
of good stuff. Don't miss it!

73, Steve, WB2WIK
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The Royal Observatory of Belgium re-
ports a monthly mean sunspot number of
15.7 for March 1986. This results in a
smoothed sunspot number of 17 cen-
tered on September 1985. A smoothed
sunspot number of 8 is forecast for July
1986, as the present sunspot cycle very
slowly inches towards a minimum value,
The highest sunspot count recorded dur-
ing March was 38 on the 7th. The sun's
surface was completely devoid of spots
on March 14, 16-19, and 31.

The median value of 10.7 cm (2,800
MHz) solar noise flux observed during
March was 77.0 as reported by the solar
observatory at Ottawa, Canada.

Geomagnetic Storm of February 8-9

While intense geomagnetic storms
seldom occur during the last months of a
solar cycle, one did take place during
February 8-9, 1986. This was the most in-

tense and widespread storm to occur |

since 1960. The storm caused long peri-
ods of total blackout conditions on the HF
bands. On the other hand, very wide-
spread auroral activity associated with
the storm produced unusual VHF iono-
spheric openings. For a vivid description
of the storm’s development and pro-
gress, and the unusual propagation
which resulted on the VHF bands, see
Steve Katz, WB2WIK's VHF column in
the May issue of CQ, page 52.

July Propagation

With longer hours of daylight and the
sun high in the northern sky, HF propaga-
tion conditions should be considerably
more stable during July than they were
during the radiostorm ridden spring
months.

Twenty meters should continue to be
the best band for DX propagation during
the month. When conditions are at least
Low Normal the band is expected 1o re-
main open to one area of the world or an-
other from sunrise through the early eve-
ning. Peak conditions are expected for a
few hours after local sunrise, and again
during the late afternoon and early eve-
ning, when the band should open in al-
most all directions. When conditions are
at least Low Normal, expect 20 meter
openings towards South America, the

South Pacific and Oceania until as late as |

midnight. When conditions are High Nor-
mal or better, the band should also re-

11307 Clara Street, Silver Spring, MD
20902

Propagation

THE SCIENCE OF PREDICTING RADIO CONDITIONS

LAST MINUTE FORECAST
Day-to-Day Conditions Expected lor July 1886
Expected Signal Quality
Propagation index........ (4) (3) (2) (1)
Above Normal: 5,12, 31 A A B Cc
High Normal: 2, 6,8, 11,18,
23-24, 30 A B C c-D
Low Normal: 3-4,7,8-10, 13,
1517, 21-22,.25-26. 29 A-B BLC CD DE

Below Normal: 1,14, 18-20,
27 BC CD DE E

Disturbed: 28 CE DE E E

Where expected signal quality Is: A— Excellent opaning,
axceptionally strong, steady signais greater than S9.
B — Good opening, moderataly strong signals varying be-
twean S6 and S9, with little fading or noise.

C— Fair opening, signais between moderately strong and
weak, varying between 53 and 58, with some fading
and noise.

D—Poor opening, with weak signals varying between S1
and §3, and with considerable fading and nolse.

E—No opening expected.

HOWTO USETHIS FORECAST

1. Find propagation index associated with particular
band opening from Propagation Charts appearing on
the following pages.

2. With the propagation index, use the above table to find

the axpected signal quality associated with the band
opening for any day of the month. For axample, an
opening shown In the charts with a propagation Index
of 3 will ba fsir-to-poor (C-D) on July 1st, good (B) on
the 2nd, feirto-good (B-C) on the 3rd and 4th,
axcellent (A) on the 5th, etc.

main open to most other areas of the
world until as late as midnight.

Considerably fewer DX openings are
expected on 15 meters and very few on
10 meters during July. This decline re-

sults from a combination of changing |

seasonal conditions and the present peri-
od of very low sunspot activity. When
conditions are at least Low Normal, 15
should occasionally open towards the
south. Look for some short-skip openings
into the Caribbean area and Central
America as early as 10 a.m., with a peak
expectedtoall areas of Latin America be-
tween 3 and 5 p.m., local daylight time.
When conditions are High Normal or bet-
ter, the band may also open to Africa dur-
ing the late afternoon from the eastern
half of the country, and to Australasia and
the South Pacific area during the late af-
ternoon and early evening from the west-
ern half of the country.

Don't expect much DX on 710 meters
during July, but some short-skip openings
should be possible from time to time to-
wards the Caribbean and possibly Cen-
tral America as a result of sporadic-E ioni-
zation. When conditions are High Normal
or better, an occasional opening deeper
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into South America may be possible, es-
pecially during the afternoon hours.
During the hours of darkness 40 me-
ters should open to many areas of the
world, but seasonally high static levels
may at times make DX reception difficult.
Higher static levels are also expected to
hinder DX on 80 meters, but the band
should open to some areas of the world
during the hours of darkness. Not many
DX openings are expected on 160 meters
during July because of higher static lev-
els and the increased hours of daylight.
Best bet for 40, 80, and 160 meter DX
openings is an hour or two before mid-
night for openings towards the north and

HOW TO USE THE SHORT-SKIP CHARTS

1. In the Shor-Skip Chart, the predicted times of
openings can be found under the appropriale distance
column of a particular Meter band (10 through 180
Meters), as shown in the left hand column of the Chart
For the Alaska and Hawas Charts the predecied bmes of
opemmngs are found under the appropriale Meler band
column (10 through 40 Meters) for a particular geogra-
phical regeon of the continental USA, as shown in the left
hand column of the Charts. An * indicatles the best ime
1o listen for B0 melter opemngs.

2. The propagation index is the number thal appears
in { ) afler the time of sach predicied opening. On the
Short-Skip Char, where two numerals are shown withen
8 single sat Of parenthesis_ the hirst apphe s 10 the shores
distance for which the locecast is made, and the second
10 Ihe greater distance The ndex mdcates Ihe numbes
of days dunng the month on wiech the operng is
expeciad 0 take piace, as foflows
(4) Opening should occur on more than 22 days
(3) ) B " between 14 and 22 days
(2) “ between 7 and 13 days
(1) il on less than 7 days
Refer 1o the “Last Minute Forecast” al Ihe beginning of
ihes column for the actual dafes on which an opening
with a specific propagation index 15 likely 10 occur. and
the signal quality thal can be sxpeciad.

3 Times shown in the Charts are n the 24-hour
system, where 00 is midright; 12 s noon; 013 1 A M
13is 1 P M eic. On the Short-Skup Chanl appropriate
daylight ime is used al the path midpoint For example,
on a circurt between Maine and Florida, the ime shown
would be EDT, on a circuil between N.Y. and Texas, the
time at the midpoint would be CDT, etc. Times shown in
the Hawail Chart are in HST . To convert 1o daylight time
i olher USA lime zones, add 3 hours in the PDT zone; 4
hours in the MDT zone; 5 hows in COT zone, and 6
hours in the EDT zone. Add 10 hours 10 converi from
HST o GMT. For exampls, when it is 12 noon in
Honoluly, 1 15or 3P M. in Los Angeles; 18or 6P M. in
Washington, DC.; and 22 GMT. Time shown in the
Alaska Chan is given in GMT. To convent 10 daylight
time in other areas of the USA, subtract 7 hours in the
POT zone; 6 hours inthe MDT zone; 5 hours inthe COT
zone and 4 hours in the EDT zone. For example, at 20
GMT ilis 1B 4 PM. in NY.C,

4. The Shor-Siap Chan is based upon a transmitted
power of 75 walts c.w. or 300 walts p.e p. on sideband.
the Alaska and Hawas Charts are based upon a rans-
mitter power of 250 watts cw_ or | kw pep on
mdaband A dipole antenna a Quarier- wavelength above
ground 1 assumed for 160 and B0 meters, a hall-wave
above ground on 40 and 20 meters. and & wavelengih
above ground on 15 and 10 meters. For sach 10 db gain
above these reference levels, the propagation Index will
increase by one level; lor sach 10db loss, it will lower by
one level

5. Propagation dsta contained in the Charts has been
prepared from bamc daia published by the institule for
Telecommunication Sciences of the US. Dept of
Commerce, Boyider. Colorado. B0302
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CQ Short-Skip Propagation Chart
July & August, 1986

Local Daylight Savings Time At
Path Mid-Point

Central 09-13(1) |0405(1) | 1821(1) | 20-22(1)
USA 13-17(2) |0507(3) | 21-22(2) | 2201 (2)
17189(1) 10709(2) | 2201(3) | 0102(1)
09-13(1) | 01-02(2) | 2102(1)*
13-16(2) | 0203(1)
16-18 (4)
18-18(3)
18-20(2)
20-22 (1)
Western 08-09(1) |04-06(1) | 18-19(1) | 19-20(1)
UsA 09-11(2) |06-08(2) | 19-20(2) | 20-22(2)
11-13{1) |08-11(3) | 20-22(3) | 22-02(3)
13-15(2) 11-15(2) | 2202(4) | 0203(2)
15-17(3) 1516(3) | 02-04(3) | 03041)
17-18(2) |16-18(4) | O4-05(2 | 23-03(1)*
18-19(1) |[18-19(3) | 05-06(1)
14-18(1)** 1 19-21 (2
21-23(1)

(Meters) Distance Between Stations (Miles)

50-250 50-750 50-1300 300-2300

10 NIl 10(0-1) 10(1) 10 (1-0)

10-14 (0-3) | 10-14(3) 10-14(3-0)

14-18(0-1) | 1418(1-2) | 14-18(2-0)

18-22 (0-2) | 18-22(2-3) | 18-22 (3-0)

2208(0-1) | 2208(1) | 2208(10)

15 MNil 08-10(0-2) | 0B8-10(2) 08-10 (2-0)
10-14(0-3) | 10-14(3) | 10:14(30)

14-18(0-2) | 1418(2) | 14-16(2-0)

18-20(0-3) | 1820(3) | 16-18(2-1)

20-22 (0-2) | 20-22(2) 18-20(3-1)

2208 (0-1) | 22-00(1-2) | 20-21 (2-1)

D0-08 (1) 2100 (2-0)

00-08 (1-0)

20 10-00(0-1) | O7-10(0-2) | O7-10(2) 07-10(2)
10-16(1-4) | 10-16(4) | 10-16(4-2)

16-21(1-3) | 16-19(3) | 16-19(3)
2100(1-2) | 19-21(3-4) | 19-21(4) |

00-07 (D-1) | 21-00(2-3) | 21-23(3-2)
0007 (1-2) | 23-00(31) |

D005 (2<0)

0507 (2-1)

40 08-12(1-2) | 08-10(2-3) | 08-10(3-1) | 08-10(1-0)
12-16(1-4) | 10-12(2) | 10-16(20) | 10-16(0)
16-20(2-4) | 12-16(4-2) | 16-18(3-1) | 1618 (1-0)
20-23(1-2) | 16-18(4-3) | 18-21 (4-3) | 18-21(3-2)
2308 (0-1) | 18-20(4) 21-23(4) 21-06 (4)

20-23(2-4) | 23-06(34) | 06-08(3-1)
2308(1-3) | 06-08(3)

80 07-12(3-4) | 08-10(4-1) | 08-10(1-0) | 08-19{0)
1217 (4-3) | 10-12{40) | 1017(0) 1921 (1-0)
17-22(4) 1217(30) | 17-19(0-1) | 21-23(2-1) |
2205(3-4) | 17-19(4-1) | 1821 (2-1) | 23-04 (4-3)
0507 (3) 19-21 (4-2) | 21-23(3-2) | D4-05(4-2)

21-23(4-3) | 23-05(4) | 05-06(3-1)
2305(4) |0507(3) | 0607 (3-0)
05-07(3) |07-08(2-1) | 07-08(1-0)
0708 (4-2)

160 1819 (1-0) | 19-20(1-0) | 21-22(1) 21-23(1-0)
19-20(1) 20-21 (2-0) | 22-01 (2-1) | 25301 (1)
20-22 (3-2) | 21-22(2-1) | 01-04(2) 0106 (2-1)
2200 (4-3) | 22-00(3-2) | 04-06(3-2) | 0607 (1-0)
00-06 (4) 00-04 (4-2) | 0607 (1)

0608 (3-2) | 04-D6(4-3) | O7-08(7-0)
oca09(1) 06-08 (2-1)
09-10(1-0) | 0809 (0-1)

ALASKA
Openings Given in GMT #

15 20 40 8o
To = Melers Merers Meters Meters
Eastamn Nil ] 12-15(1) |n?-m[1} Nil
USA | 2201(1) | '
0103(2)
0305(1)
Central D003 (1) | 1316(1) | 08-12(1) Nil
USA 2301 (1)
0104 (2)
04-05(1)
Westarn 02-05(1) | 1416(1) | 07-08(1) | 10-13(1)
USA 16-18(2) | 09-13(2)
1800(1) | 13-15(1)
00-02 (2)
0205(3) |
0506 (2)
o6-081(1) |
HAWAII
Openings Given In
Hawaiian Standard Time #
15 20 40 80
To Meters™ Meaters Merers Meters
Eastern 1214(1) | 0205(1) [1820(1) |2021(1)
USA 1415(2) | 0507(2) |2000() |21-23(2)
1516(1) | O7-14(1) |0002(1) | 23-01(1)
1416(2)
16-18(3)
18-19(2)
18-20(1)

# See explanation in '""How To Use Short-Skip Charts'' which
appears in the box at the beginning of this column,

* Indicates best time for 160 meter opénings.

** Indicates best time for 10 meter openings.

Note: The Alaska and Hawali Propagation Charts are intended
for distances greater than 1300 miles. For shorter distances,

| usa the preceding Short-Skip Propagation Chart.

east, and just before local sunrise for
openings towards the south and west.
DX Propagation Charts for July ap-
peared inlast month's column. For an as-
sessment of day-to-day conditions ex-
pected during the month see the Last
Minute Forecast which appears at the be-
ginning of this column. This month's col-
umn contains Short-Skip Propagation
Charts for July and August, as well as
charts centered on Hawaii and Alaska.
The Short-Skip Chart contains band pre-
dictions for one-hop openings between
distances of approximately 50 and 2300
miles from your transmitting location.

Peak Sporadic-E Propagation

Optimum short-skip propagation con-
ditions are expected during July as a re-
sult of a seasonal peak in sporadic-£ ioni-
zation. During the daylight hours, consid-
erable short-skip openings are forecast
for 10and 15 meters over distances rang-
ing between approximately 400 and 1300
miles with openings occasionally extend-
ing out to beyond 2000 miles. Around-the-
clock short-skip openings should be pos-
sible on most days on 20 meters, with the

 skip often as short as 300 miles and as

long as 2300 miles. Short-skip conditions
on 20 should peak during the later after-
noon and early evening.

Good daytime short-skip conditions
are expected on 40 meters, with open-
ings between distances of approximately

100 and 750 miles. During the hours of |
darkness the skip should lengthen, with |

openings possible between 250 and 2300
miles. Conditions on 80 meters are also
expected to be good during the daylight
hours, with openings up to approximately
300 miles. During the hours of darkness
good openings should be possible on this
band up to the one-hop limit of 2300
miles, but the band could be quite noisy.
While no short-skip openings are likely on
160 meters during the daylight hours,
some should be possible up to about
1300 miles during the hours of darkness.

Say You Saw It In CQ

When static levels are low, longer distant
openings may also be possible.

VHF lonospheric Openings

Intense sporadic-£ ionization expect-
ed during July should result in numerous
6 meter openings and an occasional 2
meter opening. Fairly frequent 6 meter
openings should be possible over dis-
tances ranging between approximately
600 and 1300 miles, with some openings
extending out to 2000 miles, and possibly
beyond. When 2 meters openings, it may
be possible to work stations between
1000 and 1300 miles away. While sporad-

ic-E short-skip openings can take place at
just about any time of the day or night,
statistics indicate that conditions should
peak for a few hours before noon and
again during the late afternoon and early
evening. During July you can expect 6
meter sporadic-E openings on at least 3
out of every 4 days. Openings may last
from a few minutes up to hours.

The Delta Aquarids meteor shower is
expected to peak at about 8 p.m. EDT on
July 28, with an hourly meteor count of
about 20. This should make possible
meteor-scatter-type openings on the
VHF bands from late on July 27 through
the early hours of July 29. While little, if
any auroral activity is expected during Ju-
ly, it may pay to check the VHF bands dur-
ing those days that are expected to be
Below Normal or Disturbed.

73, George, W3ASK

for boring QSO’s and blah
operating habits. A new Bencher
paddle with the amazingly smooth
response and perfect tracking that
Bencher paddies are famous for is
a sure cure for the blahs.
Discover the joy that CW can be -
see your dealer for one of the
excitement machines.

At Bencher, we didn't invent CW—
But we perfected it.

RBENCHER,INC.,

333 W LAKE 5T, CHICAGD, il 6DB0E— (312} 2631808
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DX

a monthly feature by

HUGH CASSIDY, WAGAUD

NEWS OF COMMUNICATIONS AROUND THE WORLD

[ must go down to the shack again,
To the shack and a lonely band . . . .

It might be the time of the summer
soistice and a full moon in the skies, but
there are DXers yet who would give all the
pleasant days of summer fora returnof 10
meters. The bottom of a sunspot cycleisa
hard time to bear, and a week back one of
the Locals came up the hill to again ask:
“"Whenwillitallend ? Tellme!"’ He is not
the only one to ask the question.

But while we heard the question, we
really were not sure of an exact answer. An
answer was definitely expected however,
and we quickly fell back on the encylo-
pedic knowledge of Pat Hawker, G3VA,
who will be remembered by some older DX
types as a one-time contributer to CQ. We
got right to the point—somewhat.

'*Some months back,"" we expounded,
Pat Hawker mentioned that the scientists
at the Rutherford Appleton Laboratory in
England have been studying the iono-
spheric records, finding therein not only in-
formation helpful in predicting future prop-
agation conditions, but also finding that the
monthly ionospheric index may be a better
forecasting aid than the 12-month
smoothed sunspot number. With iono-
spheric records of measurements from all
over the world, they derive what they call
a ‘global effective sunspot number’; they
call it a 'gessn." Studying ionospheric
records going back to the 1940s, they say
the indications rather clearly show that the
new phases of solar cycles generally begin
around the middle of the calendar year.
For example, the top of the sunspot cycles
in 1958, in 1970, and in 1980 came in mid-
year, while the bottoms of cycles in 1955,
1964, and 1976 also came in mid-year.
Rather significant, yes?"

We paused to ask that question, as the
look in the Local's eyes was telling us that
it might be needed. But the Local was
sticking with us. He nodded his head and
quickly assured us: *‘Sure do! What you
are telling me is that the bottom of the cy-
cle will come in July and that’s good news.
That's what | like to hear."

We held up a hand. *'Not so fast,”" we
cautioned. '*‘Maybe you should know that
while it might be the middle of a year, it
may not necessarily be this year. It might
be 1987." This was not the news that the
Local welcomed, but there was yet more
to tell him. But before we could continue,
he spoke again.

“Don’t tell any bad news,” he said.
“There has to be more than just the pres-

77 Coleman Dr., San Rafael, CA 94901

This spot on Sable Island will be the QTH of

CYW@SAB during the 1986 CQ WW DX CW Con-

test. He will be there from November 18-25.
(Photo via VE1AIH)

ent misery. Heck! At the last DX club
meeting there was someone shouting
about the DXer's Bill of Rights. Doesn’t all
of this tie in with that, things like tall towers,
big beams, and DX every day of the year?
Certainly there must be something like
that, isn't there?"’

While we had missed the meeting, the
idea did have a familiar note. We were sure
that someone had said it, and it was ap-
parent that we were not yet out of the
woods fielding the questions. We had to
dig deeper.

“Well,”" we cautiously continued, feel-
ing our way, "'there was an article in
‘Astronomy and Astrophysics' last year
that reported that a scientist at the Univer-
sity of London was saying that the
minimum of Cycle 21 might not show until
February 1988, give or take a couple of
months. He was also predicting that the
new Cycle 22 would peak about August
1991, all of this being based on a study of
sunspot cycles going back to 1712. His
conclusion is that the current cycle might
be longer than the average period
because a fewer sunspot count at the top
often indicates a longer cycle. It seems a
high sunspot count tends to indicate a
short cycle. So he's looking at early 1988
for a bottom.™

We were well aware that this was not
taking the discussion in the direction the
Local was hoping, but does one argue with
scientific pronouncements? Possibly very
easily if one wants to believe only that

which points towards what one wants. If
you believe in it, it will be!

February in 1988," the Local groaned.
“That's almost two years from now. Two
more years of DX like we're having now.
DX will never survive. Something has tobe
done."

Perhaps we were to willing to help, We
quickly ran up another authority. ‘‘Jean
Meeus over in Belgium, in a letter to ‘Sky
and Telescope,' does not agree with the
feliow at the University of London. Using
approximately the same base, the cycles
from 1755 to 1976, Jean comes up with a
different prediction. Jean in Erps-Kwerps
says that after studying the last 20 cycles
up to the present one, while longer cycles
do tend to have fewer sunspots at their
maxima, he feels that the correlation is not
high, finding a coefficient of correlation of
only —0.33. He also notes that the linear

: regression through the values of the 20

cycles studied, using the least-squares
method, yield the formula 12.19-0.0102M
for the duration of the solar cycle inyears,
where M is the maximum value of the
smoothed monthly means. Thus, he fig-
ures the predicted length of Cycle 21 at
10.5 years and the predicted minimum to
come in July 1986. How about that?"

That was a good question to ask. Some-
where in all these lucid explanations we
thought at times we were losing the Local.
But he was listening and finally he found
his voice again. *'You know something?”’
he said. "'l like the way that fellow over in
Belgium thinks. | like those figures, but |
wish you'd write them down forme sol can
study them further at home. You know, | do
want to understand. But what does the Old
Timer think about when the bottom of the
cycle will be here? | like to hear all of what
those scientists say, but the Old Timeris a
DXer. Isn't he the one who knows every-
thing about DXing and the cycles and
things like that?"’

Shanthini Venkatesam, VU2GO, got married a
few months back, and this is a photo taken dur-
ing the wedding ceremony. VU2GO's plans in-
cluded a visit to the States in working towards a
master's degree. (DX Family photo)
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The WPX Program
Mixed

1208 nMPOR 1210 JATAIK

1209 Q3000 1211 1&4FG0G

1793 IVIMJR 1799 IK2AEQ

1754 FD1HWE 1800 EA1AW

1785 JF1PHJ 1801 .. KOBKX

1796 FaHM.J 1802 KAITY

1787 JE1MODC 1803 WB2DOND

17488 WRAKSG

2363 wP4D 2370 JN1GIV

2354 NIZN 237 FaHM.J

2365 DJ2UU 2372 DL1JC

2368 FDEHSI 2373 EA3SDBO

26T OK1SN 2374 KTL]

2368 OH3ITO 2375 WPar

23659 KUQRS

WPNX
228 KB4AGID
VPX
245 WDXSIIK
Endorsements

Mixed: 450 NPORA, NFON, WSEW. G4ASD.), I4FGG. AC2).
S00 NPOR, NFON, G4SDJ), AC2). 550 ITPOR,
NFON, G4SDJ. AC2). 600 IMPOR, NFON, G4SDJ,
AC2). 650 NPOR, NFBN. 700 INPOR, NFON. T50
NMPOR. NFON. BDO NMPOR, NFBN, 11204, 850 KI3L.,
I1TPOR, NFBN, JATFFN, 11JOJ. 800 KI3L, NF@N,
MJ3J. 850 11POR, NFBN. 11J0QJ. 1000 IMPOR,
NFEN. 11JOJ. 1050 11TPOR, NFON, 1100 1MPOR,
NFBN. 1150 NPOR, NF@N. 1200 NPOR, NFON.
1250 HMPOR, IT9QDS. 1300 1M1POR, ITSQDS,
I2MQP. 1350 |11POR, LATJO, ITSQDS, 12ZMOP. 1400
I1POR, I1I2MOP. 1450 NPOR. 1500 NMPOR. 1700
NTTT. 1950 N2AC.

SSB.: 350 IWV3MJR, JF1PHJ), JKIMOC, KDSOT, KAITY,
WB2DND. 400 IVIMJR, JF1PHJ, JKIMOC,
WB2DND. 450 IV3MJR, JF1PHJ, JGZMWA,
JKIMOC, WB2DND. 500 IV2MJR, JFIPHJ,
EA3AAY. WB2DND. 550 WBZDND. 600 WBZDND.
650 WBZDND . 850 IKSACO, WTKWI. 950 WaULL.
1200 NJOC, AC2.J. 1300 IZMOP. 1350 IZMOP. 1400
I2MOP_ 1450 NTTT.

CW.: 350 WP4D, FDBHSI, OH3TQ, DL1JC, K7LJ. 400

WP4D, FD6HSI, OH3TQ, DL1JC, K7LJ. 450 WP4D,
FDEHSI, OH3TQ, DL2GEB, KJBM. 500 OKZPO,
WP4D, FD6HSI, OH3TQ, DL2GBB, KJ8M. 550
OK2PO, WP4D, JA2GCW OH3TQ, EASQR. 600
OK2PO, WP4D, JA2GCW, OH3TQ, EASQR. 650
OK2PQ, OH3TQ, DJAVP, EASQR. T00 OK2PO,
OH3TQ, DJ4AVP, EASQR. 750 OK2PO, OH3TQ,
DJ4VP, BOO OK2PO, OH3TQ. 850 OH3TQ. 900
OH3TO. 1300 N7TT.

20 meters:. WBZDND
40 meters:  DJ4AVP, NJOJ.
BO meters: DJ4AVP, NMSY, 11JOJ.

Asia OK2P0., JF1IPHJ, JH1GIV, WB2DND.
Africa: WB2DND.

No. America: WIIAL, NM5Y, 11J0J, WB2DND,
Europe. JGZMWA, WBZDND.

Oceanila: WB2DND.

Award of Excellence Holders: DJ7CX, DL3RK, WB4SIJ, DL7AA,
ON4OX, YU2DX, OK3EA, OK1MP, N4ANO, ZL3GO, W4BQY,
19JX, WATJMP, KBJN, WaVQ, KF20, WBCNL, W1JR, FORM,
WS5UR, CT1FL, WBRSW, WA4OMOQ, WBILC, VETDP, KSBG,
WIBWS, G4BUE, N3ED, LU3YL/W4, NN4Q, KA3A, VETWJ,
VE7IG, N2AC, WINUF, N4NX, SMBDJZ, DKSAD, WDSIIC,
W3IARK, LATJO, VE4ASS KG6JG, NAMM, IBYRK, WaCRW,
SMOAJU, KSUR, KBXP, N5TV, K2VV., VE3IXN, W6OUL,
DLIMD.

Award of Excellence Holders with 160 Master Endorsament: WERSW,
WBILC, W1BWS, GA4BUE, LU3YL/wW4, VETWJ, WBNUF,
N4NX, SMODJZ, DKSAD, W3ARK, LA7JO, W4VQ, KBJG,
WACRW, N4AMM, SMOAJU, KF20, K5UR, OK1MP, N5TV,
WBCNL, W1JR, WEOUL, W4BQY, W5UR.

Complete rules and application forms may be obtained by
sending a business-size, self-addressed, stamped envelope
(forelgn stations send extra postage if air-mall desired) to CQ
WPX Awards, P.O. Box 1351, Torrance, CA 80505-0351 US A

Here are some of the locals in downtown Jiddah.
From the left are Ahmed Nassery, HZ1FM,
Ahmed Zaidan, HZ1HZ, Carol Poole from San
Diego, and Bob Walsh, WABMOA, who will be
returning to the States this year. Bob has
operated HZ1AB and Is leaving Saudi Arabia to
continue his schooling. (WABMOA photo)

We had worried about the discussion
going in that direction. We were well aware
that the Old Timer went all the way back to
Cycle 17.That's a long way back, possibly
before many of the current big-gun DXers
were even born. Back then the Old Timer
started DXing when Guglielmo Marconi
was still living and recounting the days of
the trans-Atlantic tests. We found the Old
Timer willing to talk, he often saying that
DXers have a lot to learn and that old
timers must be ready to help.

We listened as the Local explained his
impatience with the progress of the cur-
rent cycle and with DX being a sometimes
thing. He even remembered to repeat all
we had told him, the forecasts out of the
University of London and what Jean
Meeus over in Belgium had to say.

“Look," the Local finally said deter-
minedly. '“You've been through a lot of
cycles. What should we expect from this
one?"’ We could see that the Old Timer
was thinking.

““You're on the right track,” the Oid
Timer finally said, “‘and the more you learn
about DXing the better you will understand
the progress of the cycles. But have you
read that article by Hutchins and Campbell
a couple of years back In Nature
magazine, in the June 1983 issue? Possi-
bly you caught that one?"’ The Local had to
admit that he had not. Actually, we also
had missed it.

You might check it out,”” the Old Timer
advised. ““It's on page 524 in that issue and
is entitled ‘Are QSOs Activated By In-
teractions Between Galaxies?' Seems that
DXers would have their attention drawn to
a title like that.”

It caught the attention of the Local. Here
the Old Timer had not even said much
about the bottom of the cycle and the Lo-
cal was headed off in another direction.
“QS0s?"' he echoed. “Tell me more."” The
Old Timer did.

““Keep in mind that it is high-level stuff,”
the Old Timer said, “‘but those two scien-
tists made a report on the principal mor-
phological findings in a program of
high-resolution imaging of QS0s." The Oid
Timer leaned closed to the Local, the
knowledge being imparted meriting such
caution. "It does seem that any DXer
studying the article will learn something
about QSO0s." There was strong
assurance in his voice. The Local was ob-
viously impressed. ''My hesitation in not
mentioning this too often,"’ the Old Timer
continued, ''is that while many might hear,
possibly some will not understand. You
can appreciate that, can't you?"' The Local
was quick to say he did. Eager DXers
always understand most everything.

Gone was the worry about Cycle 21's
demise. Gone was the longing for the start
of Cycle 22 and the hoped for return of the
Great Days of DXing. This one had a new
area towork. ‘‘'Think | might find a copy of
that magazine at the library downtown?"’'
he asked. The Old Timer said it might be a
possibility. The Local was quickly gone.

Frankly, we were thinking of leaving
ourselves. We could not remember ever
before hearing about QSOs in that context.

The WAZ Program
10 Meter Phone
305 JAZMNB
15 Meter Phone
229 LUsDPM 232 I4YNO
230 I4LRH 233 DF3NZ
231 JL1HGH
20 Meter Phone
555 WEBEUF 557 14YND
556 DJIND 558 WB2DND
40 Meter Phone
36 . W3AP
20 Meter CW
239 WASCGE 240 KEZ2S
40 Meter CW
565 - = DLSYX
All Band WAZ
SSB
3010 EABBB 3014 EA4KK
3011 JEKIMOC 3015 *. . EATAVU
vy e L S DJ3VM 3016 . . KROF
3013, ; KBRJI 3017 CTiTZ
Phone and CW
5850 NGET 5958 JEZPMC
5951 W2a2MD 5857 KZTK
5952 DK5STI 54858  KRSF
5953 IKSCOQV 59509 DL2HBX
5954 D9sJ) 5860 UASTT
50955 KVSI

Applications and reprinis of the latest rules may be obtained
by sending a seil-addressed stamped envelope (39 cents) size
4Ve x 8% to the W A Z Manager, Leo Haijsman, W4KA, 1044
S.E. 43 Street, Cape Coral, Florida 33904, Applicants forward-
ing QSL cards either direct to the WAZ manager or to a check
point should include sufficient postage for sale return of their
QSL cards. The processing fee for all C.Q, awards is $4.00 for
subscribersand $10for non-subscribers. Inorder to qualify for
the subscriber rate, please enclose your latest CQ mailing la-
bel with your application.
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5 Band WAZ
Standings as of April 1, 1986

All 200 zones worked:

1. ONAUN 40. OH3YI 79. EASIE
2. KAMOQG 41. |14RYC 80. DLTHZ
3. SMACAN 42 ZL1BIL 81. DJI9RO
4. AABAA 43. |4EAT 82. EASSP
5. WBAH 44 Z11BQD B83. EA2IA
6. WEBKUT 45 TGONX 84. SP3BQD
7. EABAK 46. XE1J 85. LZING
8. LATJO 47. FsVU 86. N4JF
9. EA3SF 48. W3AP B7. CT2AK
10, OH1XX 49, YO3AC 88 HBOCIP
11. EABOZ 50. K3TW 89. OK1IMG
12. WiBSD 51. XE10X 90. CT4BD
13. K@ZZ 52. VETIG 91. VK6HD
14. ON6OS 53. OK1ADM 92 EABET
15. OK3TCA 54. CT1FL 93. VK3Ql
16. KBSSS 55. WATAER 94, LZ2DF
17. ZL3GQ 56. N4RR 95. ON4QX
18. OK3CGF 57. UWOMF 96, SMODJC
19. SM@AJU 58 WA4DR 97. CT3EBM
20. OZ3PZ 59. OKIMP 98 K2T0OC
21. I3MAU 60. WINW 99. EABXS
22. 12ZGC 61. OE12J 100. HASRE
23. 4Z24DX 62. HBOAHL 101. SMACTT
24, N4KE 63. HBO9AMO 102. AT1AD
25, K5UR 64. LABOT 103, LZ2CC
26. K9AJ 65. UR2QD 104. SMACLE
27. SM3EVR 66. UK2RDX 105. LZ1HA
2B. LASYJ 67. ZS5LB 106. SM5AKT
29 DL3RK 68. F6DZU 107. CT4ANH
30. NAWJ 69. DLAYAH 108. 7ZL4BO
31. GAMCS 70. LATZO 109. NBSN
32. SM5AQD 71. W9ZR 110. DF&CY
33. WOMLY  72. WING 111. DK5SAD
34. 10RIZ 73. VKONS 112. DLGEN
35. ONSNT  74. N4KG 113. SMECVX
36. OHBJW 75. YU7DX 114. LUBDPM
37. OK1AWZ 76. DLBMAG 115 SM6EDYK
38. IV3PRK 77. OK3DG 116. DL7XS
39. DJBRX 78. ZL1BOQ 117. DF7TNM
118. UA3TT

The top 13 contenders for 5 Band WAZ are:

1. JATBWA, 199 8. LUGGV, 198
2. JASEMU, 199 9. K4CEB, 188
3. NAWW, 199 10. W2YY, 198

4. KE6YRA, 199 11. G3GIQ, 198
5. WBUVZ, 199 12. K7UR, 198

6. F6BEE, 199 13. W3GG, 198
7. WBGO, 199

367 Stations have attained the 150 zone level.

But with the Local gone we could acknowl-
edge our lack of knowledge and put the
question to the Old Timer. We again
learned that there are times when what
you might hear correctly is not necessarily
what you understand correctly. The Old
Timer was smiling a bit.

*Actually the article in Nature was by
two astrophysicists studying the spectrum
red-shift in distant galaxies. They use the
term QSO but not in the same sense we do.
They think of QSOs as ‘quasistellar ob-
jects.’ Possibly the Local was thinking of
Q-signals or something like that. Those
scientists named do find that a large
telescope atop a high mountain is helpful

in their search for a QSO—not necessarily
a high antenna and a sharp receiver.”
We had to think this over. Possibly the
Old Timer was leading us, but frankly we
had thought in the same way that the Local
apparently had. But we were still wonder-
ing about the bottom of the cycle. "*“When
will the bottom be here?"’ we asked. “The
bottom of the cycle? Isn’t that what we are
talking about?"" We had not as yet seen
enough cycles so that we could take them
for granted. We ourselves wanted to know.

The Old Timer thought for a bit. Finally
he spoke. "'l think we are at the bottom.
When sunspots with reversed polarity start
showing they are considered forerunners
of the new cycle. The spots from the old cy-
cle tend to appear closer to the solar
equator as the end of the cycle nears; the
sunspots from the new cycle show in high-
er latitudes. Recently there have been
some reverse-polarity sunspot groups, but
not really in the high latitudes groups that
| would like to see. In April they were show-
ing around 20°, but they'll have to start
showing in latitudes 28° or more from the
equator before | will really consider them.
But | do think that they are at hand. Maybe
we will drag along the bottom of the cycle
for a bit. Maybe even they'll take off and we
will see good conditions before long. All
you really can do now is wait and check
WWYV at 18 minutes after the hour."”

We thought this over, some things not
yet falling into place. "But why didn't you
explain all of this to the Local?'’ we asked,
and the Old Timer shrugged.

"Last week down in the village | ran in-
to WEBGPB, '’ he said. *'You might remem-
ber that Joe got on the Honor Roll back
when they stopped counting deleted coun-
tries for that spot. | asked Joe how things
were, not having heard him on the air
recently. Joe told me that he now realizes
he made a mistake some years back. He
never should have turned 80 years old."
The Old Timer paused, fixing an eye on us,
asking pointedly, “Do you understand
what Joe meant?’’ We thought we did, but
frankly we were not really sure.

The Old Timer continued. ''Things are
going to arrive when they arrive, and that
includes Cycle 22 and old age. All the an-
xiety about the new cycle will not hastenits
arrival, but it is coming. The Local listens
to everything. That is good, as it will help
his understanding as he sorts things out.
But the new cycle is close, closer than it
was this time last year. It will certainly be
here soon. It might even be here now. And
if someone produces a theory that it may
not come for some years yet, don’t worry
at all. Just wait for another opinion, and
you can be sure that someone will show
shortly with one more to your liking."

We thought but briefly at this and were
quick to reply. "'Like yours?'' we said, and
the Old Timer nodded.

“Like mine. And just believe it's coming
and almost here, because that's the way it
is, or so | think."

And that was it. As the Old Timer has
noted more than once, things will come in
their time, be it DX or sunspots. We were
believing, but it was the “when '’ that wor-
ried us. But after thinking over for a bit, we
got to thinking that while tomorrow may
never come, we can recall a couple of
cycles ending and new ones starting. And
should anyone ask you if you think a new
cycle will come, give them the benefit of
your knowledge. Just tell them. "“They
always have!' Maybe even this July . . .

Thailand

Mike Fulcher, KC7V, was in Thailand a couple
of months back, and as traveling DXers are
often wont to do, he atiended a meeting of the
local DX club. In this instance it was the Radio
Amateur Soclety of Thailand in downtown
Bangkok.

Mike reports that the club station, HSQA, is
active inthe major contests, including CQ WW
DX tests, the WPX test, the All-Asia, Radiosport,
and a number of others. HS1YL, the XYL of
Silent Key HS1WR, along with a group of other
Thai amateurs, has been working to ease the
restrictions currently imposed on amateur
radio. At the present time it is necessary to ob-
tain special and specific permission to operate
in any of the contests. Bruce, HA1AOL, and
Barry, HS1AOQK, tend to think that the efforts are
going to produce some good results. Another
club station might be on the air during this sum-
mer with the hope that it will operate daily, but
possibly only during the local evening hours in
Thailand.

Mike, KC7V, notes that there is still strong in-
terest inamateur radio in Thailand in spite of the
restrictions. Over 80 people showed for the
RAST meeting, close to 30 of these being in a
group called '"Volunteers'' —those studying for
amateur licenses and quite excited over the
possibility of getting on the air.

The DX Bulletin

A couple of months back we were aware of a
pending change in the well-known DX bulletin,
called simply ''The DX Bulletin'' with Jim Cain
turning over the operation to Chod Harris. But
we could not mention it then. Now we can. It is
a couple of months later. Perhaps you are al-
ready aware of the change. Anyhow, Chod Har-
ris, VP2ML, might also be remembered as
WB2CHO and other callsigns along the way.
Chod has been licensed for over 20 years, has
operated at more countries than you can count
on your three hands, and these include Easter
Island, Sierra Leone, Galapagos Island, Christ-
mas Island, Senegal, and maybe even Maontser-
rat. If you check your QST file for ten or more
years back, you will find him there on the staff as
a technical writer, among other things.

The new address for the bulletin is 816 Fourth
Street #1001, Santa Rosa, CA 95404. You also
might have caught him in some recent duties as
a DX editor in another shack. Anyhow, if you are
interested drop a line to the above address. You
might find that things go easier with a DX bulletin
in your hand.

Don Riebhoft

Those who were working southeast Asia most
every morning and evening some years back, in-
cluding XV/XU/XW and HS, will long remember
Don Riebhoff and the action in downtown
Saigon. Some might even wonder where Donis
these days.
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4 s sT-201

a SMART Radio...
the INTELLIGENT Choice '

VHF FM TRANSCEIVER UHF FM TRANSCEIVER
MODEL ST-20T MODEL ST-40T
Suggested Retail See your dealer for current pricing Coming Soon! |
Frequency Range 142.000 to 150.995 MHz 440 MHz to 449.975 MH2z
Type of Emition r3 F3
Memory Channels 10 Channels 10 Channels
Antenna lmpedance 50 ohms o0 ohms
Power Source 9.6V Nicd battery pack 9.6V Nicd battery pack
9V Dry battery pack 9V Dry battery pack
D.C.8.4-16V D.C. B.4-16V
Transmitter
RF Qutput Power 5.0Watts (H), nominal at 12V 3.0 Watts (H), nominal at 10.5V
3.5 Watts(H), nominal at 10.5V 0.5 Watts (L), nominal at 10.5V
0.5 Watts (L), nominal at 10.5V
Modulation Frequency modulation - Frequency modulation
Maximum Deviation + 5 KHz + 5 KHz
Transmit Spurious - 60dB - 60 dB
Microphone Electret Condenser Microphone Electret Condenser Microphone
Receiver e
Receiving Methods Double superheterodyne Double superheterodyne
P, 1st 16.9MHz 1st 21.4MHz
| 2nd 455KHz 2nd 455KHz
Sensitivity Less than — 0.25uV at 12dB SINAD Less than —0.25uV at 12 dB SINAD
Band Width + 7.5 KHz at 6dB down + 7.5 KHz at 6dB down
Selectivity + 15 KHz at 60dB down + 15 KHz at 60dB down
Audio Qutput Power 400mW at 8 ohm | 400mW at 8 ohm

Note: See Accessory List for ST-200 for Compatible Accessories.

* TWO SEVEN-DIGIT AUTO DIAL MEMORIES » ONE HAND, ONE FINGER
SIMPLIFIED KEYBOARD ENTRY OF INFORMATION = 142-150.995 OPERATION
FORM.A.R.S.ANDORC.A.P. *« TEN MEMORY CHANNELS FOR 10 DIFFERENT

REPEATER OPERATIONS PLUS 'SCANLOCK' FOR LOCKOUT OF ANY ONE
CHANNEL OR MULTIPLE CHANNELS WITHOUT REPROGRAMMING »
SANTEC’S MULTIPLE MODES OF SCANNING = 3.5—5 WATTS OUTPUT =
DIRECT 12 V.D.C. OPERATION = SUB-AUDIBLE TONE COMPUTER
CONTROLLED » MICROPROCESSOR CONTROLLED ENCODE/DECODE

OPTION AVAILABLE » TIME OF DAY QUARTZ CLOCK » ANALOG METER

MOUNTED FOR BEST D.F. ING » AUTOMATIC ENTRY OF STANDARD OFFSET

FOR BAND WITH EACH NEW ENTRY = ANY CTCSS TONE IN ANY MEMORY
CHANNEL = SLIDE ON/OFF BATTERY PACK COMPATIBILITY

« SANTEC/ENCOMM, INC.'S TWO YEAR EXTENDED
SERVICE PERIOD AT NO EXTRA COST =

1506 CAPITAL AVENUE, PLANO, TEXAS 75074 PHONE - 214-423-0024 GIll FAX - 214-423-0081
NATIONAL DISTRIBUTION FOR SANTEC - KDK - KENPRO - THL - WELZ PRODUCT



Writing from the Beach Bar in coastal Por-
tugal, specifically at Stool 9 and Glass 11, Don
notes that he has been living in the manor house
of a 2500 acre quinta (farm) on a hill overiooking
the Atlantic, all this about 45 minutes west of
Lisbon.

Always wanting to build a beverage antenna,
Don notes he has 700 footers in all four direc-
tions and an 80 meter KLM 2-element beam on
an 80 foot tower. Don finds that at times the ac-
tion on 80 wounds his sensitive nature, and often
the background sounds like a pack of growling
dogs at dinner time. Considering how in other
days Don would draw some horrendous pile-
ups, things just don't seem to be the same as
they were back in the late sixties. But then again,
what is? But Don is active, signing CS@AT inthe
recent CQ WPX Test. Don also signs CT4AT
from Portugal, and the QSL route for CSQAT or
CT4AT is via W1JZ, Michael Samarco in Bell-
ingham, Massachusetts. W1JZ also handled
Don's QSLs before 1977.

As it is possible to obtain special prefixes for
most any event in Portugal, Don notes any Port-
uguese call these days ending in AT probably
belongs to him. Don usually jumps in for all the
major contests. Thus when you hear the AT suf-
fix, it most likely is Don.

DXers always share the good things of life, and
here a group of international DX types join to
obey the dictum on the wall plaque: *“Share Thy
Pizza With A Neighbor."'' All this was at a stop-
over insouthern California last March. From the
left you will see Dan Davitt, N6CGB, President
of the So. Calif. DX Club; Noreen and Jim
Russell, VR6JR/G30KQ, enroute home to Eng-
land; Klaus Hoss, ZK1XO/OE3KOA, enroute
home to Austria; and Steve Locks, Secretary of
the So. Calif. DX Club. Russ Mason, KG6IP, was
there to take the photo.

Pitcairn Island

Jim Russell, VR6JR, has left the island and
any QSL's should go to his home call, G30KQ.
Jim stopped in California enroute home to visit
some of the locals. VRGAB goes to ZL4ADW,
these two calls have been mixed at times.

As of a couple of months back, the active
calls on Pitcairn were the long-known VRETC,
Tom Christian; VR6YL, Betsie; VR6KY, Karr
Young; VR6KB, Kay Brown; and VR6ID, Irma
Christian. If you are looking for QSL routes for
VRE calls, VREBR goes to KASW; VREHI and
VRBRW to ZL1AMO; and VRETC and VRE6YL to
WEHS.

During his stay on Pitcairn VR6JR ran up
some 11,974 contacts. By now Jim is home
again in Surrey.

9Y4NP

Allan “Nick" Percival, 9Y4NP, passed away
in March. Nick was an airline pilot, a captain with

CQ DX Honor Roll

The CQ DX Honor Roll recognizes those DXers who have submitted proof of confirmation with
275 or more ACTIVE countries for the mode indicated. The ARRL DXCC Countries List is used
as the country standard. Honor Roll listing is automatic when submitting application or en-
dorsement for 275 or more countries. Deleted countries do not count and are dropped from
listing as they occur. Total countries are now 316. To remain on the CQ DX Honor Roll, annual
updates are required. Honor Roll updates may be made at any time, in any number. Updates
indicating '‘nochange’’ will be accepted to meet the annual requirement. All updates must be
accompanied by an SASE for confirmation. The fee for endorsement involving the issuance of

a sticker is $1.00.

C.W.
ON4OX 316 W4BQY 312 woi2 303 N5DX 291 15X 280
wW3Dwo 316 wWeaiD 311 WABD XA 302 KBLJG 29 waLIx 280
WEPT 318 KAXO 311 YU2TW .3 13080 290 WONUF 280
K4CEB 316 DL3AK 310 SM3EVR . 300 WAALITI 290 WEYQ0 280
N4JF 316  AABAA 308 WESN -300 WIWLW 280 HBOAF . 279
KM 315 N4AMM 308 WEB4RUA . .. 300 W4BV _.289  WA4LDAN . 278
N4PN 315 waBw 308 WOSR 288 NEBMC_ . . 288 DL1QT 277
DL7AA . 315 KIMEM 308 K3FN . 298 WAZHZR ... 288 (G2GM 276
NGAV 315 OKIMP.... . 308 WTCNL 298 WOHZ ....286 NN4Q .. 278
W3GRS oo 314 SMBCST .. ... . 308 K3UA . .. 298 wDselC .. .. .. 284 KA3R . .... . 276
WBKPL 314 WA40EL .307 DJTCX | .. 287 KACXY .. .. 283 BWY ........ 276
KELEB 314 WING 306 EAZIA 2a7 K8PYD 281 KASE 275
KB8JG 314 KOOVE 306 Kalw . 294 K1VHS 281 N4AH 275
NBCW 313 N4KG 305 wDBIIX 294 JHIVRO 28 KOowW 275
KaAB 313 AB4H 304 WORY 293 KTZR 280 KSBWO 275
K&EC 312
SSB

K2FL 316 FZMO 312 VE3MRS 3086 KANA 298 NBBJO 286
WAEEE 316 IBYRK 312 VKAF 306 JH4PRU . 208 VE3CYX 285
KEWR 316 WaSsD 312 KBSFU . 306 KBVFV . 208 KE4HX 285
W4UG 316 KGAF . .. ... . 312 EAIQF 305 EAQIE . 208 KOMNT _ . 285
WEEUF 316 KBLJG . | 312 NASW .. 305 XE1NI 298 WAZFKF . ... 28B4
VE3IMRA . 318 KeMOG'... ... 312 KZBY.......-306 HP1JC 297 KBSAF . .. 284
DLBOH .. ... .. 316 N4MM , . .. 312 KBBKW 305 KEDUT 297 VE3DLR .... . 284
N4JF 316 I2LLD 312 XE10X 305 KB30G . . 297 AGSS 284
lazv 316 VETW. 312 XE1J 304 YUTKV . 297 KDBvV 284
KDavM 316 wWass 312 WB1DOC 304 KE3A 206 WBIHAZ 283
IQAMU 316 N25S 312  WBSN 304 WRBIGPR 206 VE3MV 283
FaRW 316 LATJO 312 VETHP 304 KCAEU 296 IN3ANE 283
TI2ZHP 316 OE2EGL 312 WAUNP 304 KOow 298 KI3L 283
KS21 318 KaX0 312  WSBNLG 304 KBaKY 206 AESB 282
YViKZ 3186 LUSYL 312 NYSL 304 W4BQY 296 CTiUA 282
W3GRS 315 KBEC 311 XEIKS 303 IBACE 295 KCAYM 282
VE3IMJ 315 W4SSU an WaLZX ..a03 13080 .. 295 AlSH . . 282
IBAA 315 I4LCK 311 KRSO.. . 303 KTLAY . 295 TGoEP 282
4Z4DX 315 WBPCA an WB3DNA 303 WOIYR 295 N1ALR 282
WaDwaQ 315 KeBWQ .. ... 311 KIMEM 302 KKOC . . 285 WEYQ. . 281
waJT 315 KGXP an NSFG 302 KASABC . 2685 KaTI 280
ZL1AGO 315 KSAB .. 311 WBFET . 302 IBZTE ... . ... .204 NSFW . . 280
WANKI ., ....315 Wi1LOO 311  W2FGY ...... 302 NN4Q , | . 204 ZL1BOQ 280
VE2ZWY 315 WTFP 3 KGHOM . . ... . 302 WD@BNC .. 294 GA4FAM . 280
KEYRA 315 DK2BL 310 WAADAN 302 ISBDE 294 VEBPW 280
W3AZD 315 IVAYRN 310 Kolw 302 I0SGF. . .. ... 204 KABT 2789
XE1AE 315 AABAA 310  KSUAA 302 WDBPUG . 294 KBSDN . . 279
VE3IGMT 315 WEBDIM 310 NJ2C 302 K4SE 293 EASKW 278
ZL3NS 315 NBGDC 310 KP4EQF 302 KCEJH 293 EABDE . 279
DJaZB 315 DLEKG 310 AIBM 302 AlS) 293 WOOKL . 279
WA4DPS 315 WALITI 310 VESFJE a0 1MPOR 283 JHBNYK . 274
14750 315 N4PN 308 WB4NDX am WONUF _ 293 KXEY 279
OK1MP 315 K1U0 308  WAIHUP 1) WALLOF 299 KABYK 278
ZS6LW 315 GHAG .. 5308 KBCMO am ACOA . 262 ISEFO . ... 278
iBKDB 314 WEDN 308 WBILC/IORPD .. 301 12MOP 2g2 VE3IUE 278
N4AWF 314 WTOM 308 WBRAY .30 VESIFEA . 292 K3LUE 278
QZ3SK 314 ZL1BIL 309 YUZTW .30 VPECP . 292 KB8O . . 278
KIMM 314 WING 308 NACRU 301 WBLKG 292 WBOUFL 277
YVSDFI 314 VK4VC ..308 WBIMZ .o XE10OW. . ..., .202 WAPTT .. 277
KBJG - 314 YVSAIP . 308 NBBKF . 301 KIVHS .. . .. 292 KB@SY . . .2m
CT1FL 314 NEAY .308 W40OHZ . .-300 WOouULY . 292 18XTX . .. 277
OZ5EV 314 waCC 308 ISEFD 300 VE3IPR 2, K2JF. _.......2T7
W2SUA 314 AlBS 308 K9OvVB . 300 NSAWS 20 NTASL . . 218
WOSFU 314 N4KG 308 KBSKD 300 WBEGFJ 23 WABDTG 276
woYDB 314 KENA 308 K3UA . 300 WAIFE. . . 2¢ WALOPW . 278
OEIWWB 314 WALAWTG 308  VE4AT 300 WEMFC 291 AU . . 276
WoBW 314 VE4SK _.307 I1BKCH . 300 KBaU 291 KC2RS . 276
VEIXN a4 KBPYD 307 WZ4l . 300 K2JLA .. . 291 WASIVU 276
VE1YX 314 AMBX 307 12Z6C 300 VEICKF . 290 KQHOQW 276
N7RO 314 WeSR 307 WB4AUBD. .. 300 KDSZM _.290 IBINW 275
W3GG 314 WDalX 307 KZ2P . 300 JASPUL 289 WB3CON 275
KOLKA 313 SMACTT 307 WEBCOQ 300 WOTA 289 WB1EAZ 275
ONSKL 313 KV2S 307 WA2MID .. 300 K8zzZu 289 VE7EBSM 275
EAZIA | 313 WDBMGQ ., . .. .307 NWSK. 300 KOGT . .......288 KBNWD . 275
WB8ILC 313 GACHP _ . 307 WARTKY . . 299 OK1AWZ .. 288 GaxTT .. 275
EA4LH . 313 KBBOC ... ... 307 |I6PLN 299 IBKCI ....288 G4GED 275
0OZ8BZ . 313 KBBDB . . 307 JHIVRG . . 299 ABSE .. 287 VESFX . . 275
NEAW . .m3 Kusi . . 307 DJ7CX . 298 W5LLU 287 KSOZ . 275
KSONVC . . 313 N4KE 306 KOSM . 208 NIARK .. 288

YUIDZ...... .313 WABDCO 306 IBLEL 298 K4LR 286
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CQ DX Awards Program

1472 G4ATLZ 1475 GAVIY
1473 SMRUO0O 1476 VETEIK
1474 IKBEPC
CW

BE1 MOBMS 6863 OK 1SN
662 NYSL

SSB Endorsements
310 YVIKZI316 275 W4aBOY 296
310 VEIYX/314 275 WSLLURAB7?
310 Lo6LWIR1S 200 PY20BU24T
00 WHBIDNAMO3 150 IKBEPCNS2
300 AIBMIME02 3.5 MHz NBBKF
S00 NBBKF/301

CW Endorsements
310 WaBQY/312 275 WQHZ/2886
275 K3auAmRoe 275 KOBWQ/275
275 KBLJG/291 150 PAJAAN/GE

Total number of active countries is 315. The basic award fee
for subscribers o CQ is $4. For non-subscribers, 118 $10. Inor-
der to qualify for the reduced subscriber rale, please anclose
your latest Eﬂ mailing label with your application. Endorse-
ment stickers are $1.00. Updates not involving the lssuance of
asticker are made free whenans.a s e. is enclosed for confir-
mation of total. Rules and application forms for the CO DX
Awards Program may be obtained by sending a business size,
No. 10 envelope, self-addressed and stamped, o CO DX
Awards Manager, Billy Williams, N4UF, Box 9673, Jackson-
ville, FL 32208 U5 A. DX stations must include extra postage
for air-mail reply. Please make all checks payable 1o the
awards manager

the National Airline of Trinidad and Tobago,
BWIA, and retired for medical reasons last year.
He returned to his native hometown of Van-
couver in British Columbia about a year back
when it was indicated that his illness was
serious. During his years in the Caribbean, Nick
served as President of the Trinidad and Tobago
Amateur Radio Society for ten consecutive
terms, during that time pioneering 2 meter radio
communications in that area and at his passing
was the immediate past-president of the club.

Earle Baccus, 9Y4EB, passes along the infor-
mation and notes that Nick, 9Y4NP, will be
greatly missed.

St. Kitts

Chuck Van Horn, KG9N, will be on St. Kitts
this July. Look for him to be on the air about Ju-
ly 16th and operating until July 29th. He will be
signing KGON/V4.

Chuck will operate both CW and phone from
80 to where the bands fade out—even to 10
meters should that be open. Chuck is looking for
contacts, the more the better, and intimates that
his vacation will be less than joyous should there
not be a steady and boisterous demand for his
KGON/NV4 card, even from those few who might
have worked St. Kitts previously. Also, with the
bottom of the cycle the lower bands should be
tilled for that top award, the SBWAZ.

QSL directly to Chuck at Box 57, Goodfield, II-
linois 61742, SASE or SAE/IRC needed.

Clipperton

A returnto the island was scheduled for ear-
ly May. If all went right, you might have already
welcomed the crew home. Some who went out
last time were among the operators. Also going
was a new face from the support crew. The crew
included Rusty Epps, WGE60OAT; Bob Vallio,
WBRGG; Kip Edwards, WBSZN; Carl Cook,
Al6V; and Wayne Mill, N7NG, all members of the

Northern California DX Club. QSLs go to
YASME.

Considering the long period when there was
no Clipperton activity and the efforts of the last
several years, those who are aware of the cost
and difficuity of putting FO@XX and such calls on
the air might be interested in a recent note in the
"*Pacific Islands Monthly."

There it is reported that the French govern-
ment is considering establishing a shelter for
fishing and salling vessels at Clipperton, this to
De done by reopening an old pass from the
ocean on the northeast side of the island and
dredging the lagoon sufficiently so as to provide
mooring space. It might also include building a
pier and reestablishing an old airstrip left from
WW II.

But before this gets underway, there will be
an exploration program by the Mining Syndicate
of Clipperton, 25% owned by Geomarex of San
Diego, which has been pushing the proposal of
the harbor works with the French government.
Back in 1975 phosphate resources were found
during some earlier exploration, and there are
prospects of some metals in the sulfurous
lagoon. Some have speculated that the present
claim on the island by the French government
will be strengthened if there is a physical
presence there, this to help in the claim for a 200
mile zone surrounding the island.

Recent DXpeditions have had to land over the
beach, this at times a bit of a sticky problem
when the surf is high. The island is often passed
by fishing vessels and also by yachts heading
south from California, these sometimes going
direct to Polynesia, other times harbor-hopping
agown the coast to Mexico and then making the
iong haul south to the Marquesas.

This is Ezzat Sayed Ramadan, SUTER, secre-
tary of EARS, the Egyptian Amateur Radio So-
ciety. Ezzat works all bands mostly SSB from
downtown Cairo, a city of more than 14 million,
but not too many amateurs. (DK7PE photo)

Egypt

Rudolf Kios, DK7PE, passes along some in-
formation on the current activity in Egypt and
possibly the route for a needed QSL.

Rudolf notes that there currently is no QSL
bureau in Egypt, but QSLs for SU1ER, SUTMR,
SU1RR, and SU 1SR can be routed through the
DARC Club in Baunatal, West Germany. There
IS also an unlisted direct route, this through P.O.
Box 33, Cairo Airport Station, Cairo, Egypt. This
Is a private box held by an individual and definite-
ly is not a QSL bureau.

In the photo is Ezzat Sayed Ramadan, the
secretary of the Egypt Amateur Radio Society.
Ezzat works SSB, 10 through 80, when condi-
tions are right. In Cairo there Is also 2 meter
activity.
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GaAs-FET Pre-amp
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MMO T8 -l e e e e 54.95

MMG B805-2808) oo Lo sy s 79.95

Transverters
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Linear Up-Converter
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on all VHFUHF products.

Spectrum International, Inc.
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ELECTRONIC
COMPONENTS

Manufacturers of Quality
Electrormc Components

ferwimg the Matian from Togessy amd Caldlaimim
—

*BATTERY HOLDERS & CLIPS =« COILS
*CAPACITORS « CONNECTORS = FUSES

* JACKS » KNOBS « LAMPS = PLUGS
» MICROPHONES » POTENTIOMETERS
» RELAYS « RESISTORS « SWITCHES
* TRANSFORMERS « SPEAKERS« LEDS
* SEMICONDUCTORS =+ RF COILS

OQVIR 16 000 DIFFERENT 1TEMS IN STDER!T
CATALOGE MAILED OUTSIDE WUSA SEMD 82p0

MOUSER ELECTRONICS

2401 MWY 287 NORTH MANSFIELD, TX 76063
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5 Band WAZ #53

Here is something rare among DXers, rare
these days even among amateurs. Vaclav
Vsetecka, OK1ADM, winner of the prestigious
5B WAZ award, has built all his receiving and
transmitting gear. Actually, Vaclav admits to
being only 99 and 44/100% pure. He does
have a commerical SWH meter in the shack,
but only a small one,

Vaclav has done this ever since he got
started in amateur radio. The receiver, the
transmitter, the linear, the antennas—

everything. Al this point some may start think-

Vaclav Vsetecka, OK1ADM, winner of 58 WAZ
#53. Take a long look at the gear. It is all
homebrew and Vaclav has built all his gear ever
since he started in amateur radio. An Assistant
Professor of Chemistry at the Charles University
in Prague, OK1ADM is also found on the DXCC
Honor Roll and hosts the OK DX Net on Sunday
mornings. Even the antennas are homebrew.

ing that on the home turf Vaclav is an elec-
tronics engineer. He isn't!

OK1ADM lives inthe Prague area and was
first licensed in 1960. He holds the Czecho-
slovakia Class A License, the top one in their
licensing system, and it allows an input of 500
watls. In his early forties, Vaclav is an Assis-
tant Professor of Chemistry at Charles Univer-
sity in Prague. Married, there are two children
in the family. He holds a PhD degree.

You can find OK1ADM right up there at the
top of the DXCC Honor Roll for mixed modes,
and he has been since 1979. He holds
SBDXCC #39, among other things. He says
that he does work SSB a bit more than CW, but
he does use both modes.

The antennas, also homebrew, consist of
verticals, inverted vees and longwires on B0
and 40, and two-element beams on 20, 15, and
10 meters.

Finding Zone 1 for 80 meters was the diffi-
cult part of finishing off the 5B WAZ, he think-
ing it perhaps a bit more difficult to find that
one from central Europe. Vacilav also con-
ducts a DX information net, the OK DX Net,
every Sunday morning on 3.7 MHz.

Somehow we find this 5B WAZ winner a bit
different and a bit refreshing. To find a top DX
operator these days who makes all his own
gear and has always done just that must be
something unusual. Certainly OK1ADM is not
the usual run often encountered. It is a delight
to congratulate this winner of amateur radio’s
most difficult major award.

BENEFITS FOR YOU

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Liaison and More—Much More!

MEMBERSHIP APPLICATION
Name

Call

Street

City Prov./State

PC/Zip

$25 in U.S. $33 eisewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S, funds)
Persons age 17 and younger may qualify for special rates, write for application.

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.

Expires

Bank. No.

Expires

The American Radio Relay League

225 Main St
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Newington, CT. 06111
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Years back there were times when it was
easier to work Egypt. That was when the British
Military units were in the Suez Canal area and
often found in contests. Sometimes it was even
Canadian units. But times change and things get
scarce. To someone looking for Egypt or Af-
ghanistan or some of the others grown scarce
with the years, however, it is not much of a con-
solation to hear someone tell how easy it used
10 be.

N7DF

Larry Strain was out to Tchad last year where
he signed N7DF/TT8. While Larry has been
home in Kansas for some months, he is not
finished with DX operations. He operated from
Bolivia back in 1973, from the Yukon in 1981,
and from the Bahamas in 1984/85/86. Current-
ly he is ticketed by the Pan-American Health
Organization to go to the Caribbean for two
years, but the project is still waiting for funding.
He is scheduled to go to St. Vincents and will
have a heavy schedule of travel throughout the
islands in the Lesser Antilles chain, including
time on Haiti. Larry is also working on plans for
his own personal base in the Bahamas, where
he owns property.

Those who remember the Tchad operation
might be interested in his efforts to raise funds
for the International Human Assistance Pro-
gram. The group is working to finance materials
and equipment for village health clinics in that
country. Should more information be desired,
drop a line to Larry Strain, Box 125, Holton, Kan-
sas 66436.

Northwest DX Convention

If you have been noting the TV commercials
on the exposition in Vancouver, British Colum-
bia this year, you might make your plans careful-
ly so that you will also be at the Northwest DX
Convention at Renton, Washington, July
25-27th. The convention will be at the Sheraton
Hotel in Renton, not too far from downtown
Seattle and a short drive from Vancouver.
Always a good convention, the technical exper-
tise of the DX clubs in the northwest corner can
be impressive. One picks up knowledge just by
waiting for the main course at the Saturday night
Grand Banquet. More details can be had by
writing to the Western Washington DX Club, Box
224, Mercer Island, WA 88040. To check on
room accommodations, call Jody Harwood at
(206) 226-7700. In late July you can expect cool
weather, magnificent scenery, and a lot of DX
talk. Throw in the Vancouver Exposition and
you'll heardly care—for awhile anyhow—if the
sunspots ever return.

A Passel of DX Notes

From far Hungary, Balazs Magyar, HA7SU,
advises that you can get a quick return on an
HGS5A QSL if you send it via him at P.O. Box 40,
Nagykoros, H-2750 Hungary.

If you are interested in stamp collecting there
is the International HAM Stamp Group which
emphasizes those postage stamps connected
with amateur radio. They have a catalog. You
can get more Information by dropping a line to
Manfred Bussemer, DL4UE, Eckstrase 1,
D-6792 Ramstein 2, West Germany. You could
find it very interesting. Paul King, ZC4AK, would
like the word passed that any contacl since
1981 for ZC4AAK should go via the ZC4 Bureau.

Marvin Moye, N6MXR, took off with the U_S.
Navy for Diego Garcia in the Chagoes Island a
couple of months back and was promising CW
action once he gets organized. Marvin also will
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Orders & Quotes Toll
Free: 800-336-4799

(In Yirginia: 800-572-4201)
information & Service: (703) 643-1063
Service Department: (703) 4948750
13646 Jefferson Davis Highway
Woodbridge, Virginia 22191
Store Hours: MTT: 10 am—6 pm

WF: 10 am—8 pm

Sat: 10 am—4 pm
Order Hours: M¥ 9 am-7 pm

Sat 10 am-4 pm

[« 5) fIHCOM

ew IC-735

Compact HF Transceiver
Call for Introductory Price

New IC-T51A
HF XCVR/Gen. Coverage
Receiver,

VHF/UNHF
2m- 27A, 27H, 271A, 271H
220 MHz- 37A
880 MHz- 471A, 471H, 47A

IC-02AT, OSAT

: ﬂ? Small, light HTs for 2m or
440 MHz. 10 memories
ke and scan functions.

IC-2AT, 3AT, AT
Handheld for 2m, 220
MHz, 440 MHZ.

New IC-A% in stock
Aircraft handheld

Shortwave

Sony
Panasonic
Yaesu
Kenwood
lcom

Scanners

Uniden/Bearcat
Regency

More Helpers

* Marine radios by Regency Polaris
and lcom

* Commercial Land Mobile by Yaesu
and others

* Telephones by AT&T, Cobra,
Southwestern Bell, and Panasonic

« CBs by Uniden, Midland, Cobra

*» Radar Detectors by Uniden and
Whistler

Our Associate Store:

Davis & Jackson Road, P.O. Box 293
Lacombe, Louisiana 70445
information & Service: (S504) BB2-5355

Much More in stock!
Send $1 for our
New 1986 Buyer's
Guide—Catalog.

KENWOOD

New 75-440
HF XCVR with built-in Antenna Tuner.
Call for intro price

75-940
HF XCVR/Gen. Coverage Receiver.

New TM-2530A/50A/T70A
25/45/70-watt mobile 2m rigs.

New 201B In Stock
2m Mobile, 45-watts

Handhelds
TR-2600A, TR3600, TH21AT, 31AT,
41AT. Call for quotes

YAESU

FT-757GX
HF XCVR/Gen. Coveragqe Receiver.

More Radios

Encomm/Santec
KDK
Ten-Tec

Ask for Package

Quotes on
Radios/Accessories
& Antennas/Towers
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Visit Our New
New England Store

8 Stiles Road
Salem, New Hampshire 03079
Mew Hampshire Orders,*
information & Service: (603) 898-3750
New England Orders: 800-Z37-0047
Store Hours: Monday-—Oaosed
TWSat: 10 am—4 pm
ThF: 12 noon—8 pm
Sur: 12 noon—5**

*Order and well crecit with 51 for the call
"Mmmﬁmmm

Terms: No personal checks accepted, Prices do
not include shipping. UPS COD fee: §2.35 per
package. Prices subject to change without notice
or obligation. Products are not sold for evailuation.
Authorized returns are subject to a 15% restock-
ing and handling fee and credit will be issued for
use on your next purchase. EGE supports the
manufacturers’ warranties. To get a copy of a war-
ranty prior to purchase, call customer service at
703-643-1063 and it will be furnished at no cost.

Antennas

HF, VHF, SWL, scanner, marine, &
commercial for Mobile or Base.

Cushcraft
Mini-Products = Larsen
B&W e Van Gorden
Butternut = KM
Mosley = Hustler
Telex Hy-Gain

Towers

Unarco-Rohn, Hy-Gain, Tri-Ex
Ask for special quotes on package
deals including cable, guys,
connectors, turnbuckles, etc.

Hy-Gain Rebates

5$100-200 rebate from manufacturer
on selected towers and $50 rebate
on HF antenna/rotator combinations.
Call for models. Offer good July 1-
September 30, 1986.

Accessories

Phillystran
Kenpro * Alliance
B&W e Telex Hy-Gain
Daiwa = MFJ
Bencher * Amphenol
Astron = Welz
B+ K Precision

Amplifiers

Diawa * Ameritron
Amp Supply * Vocom
TE Systems
Tokyo Hy-Power

Computer Stuff

Packet Radio
Hardware and Software
for RTTY/Morse
Hal ¢ Kantronics
Microlog * MFJ
Ham Data Amateur Software




wiork phone, but wants to upgrade and thus the
CW slant. VOQ9OM, Dale, is often heard CW after
1400Z on 15/20/40 meters plus 80/160 meters
at times,

You might think that the ARRL/FCC thing on
amateur antennas is another matter in another
room, that is until it comes right home. CIiff
Wells, KATTVC, put up a 2 meter antenna a cou-
ple of feet above the roof on the apartment
house where he resides in downtown Kirkland,
Washington.

A neighbor complained. Cliff inquired at City
Hall and was nailed with a citation for breaking
the local ordinance which requires engineering
drawings, a public hearing, and a $350.00 fee
for a hearing examiner to consider any applica-
tion. Also, the antenna must "'. . .not interfere
with the rights of neighbors."

Cliff is appealing hoping that PRB-1 FCC rul-
ing and sanity will prevail. This Is the first time
the ordinance has been enforced, though it has
been on the books for three years. Here on the
western edge, the local California municipal
authorities are, even without a case to prompt
them, leaning to the idea that the FCC may have
preempted them

In case you missed it along the way, the FCC
changed parts of Section 97.67 of the regula-
tions to make it quite clear that under the revised
paragraphs (a) and (b), 47 U.S. Code, Section
324, amateur stations use the minimum amount
of power necessary o carry out the communi-
cation desired. This all to eliminate any possible
interpretation to the contrary.

HC1ATG is being heard out of Ecuador and
will be in Quito for a number of years. Back
home this is George Brumley, KOWTM, in lower
Wichita. George at other times has been heard
as ET3GB, way back in the fifties, and as OA6CY
inthe early seventies. Look for him mostly on 20
and 40 CW. Being an old timer, George says he
has the gear to match. He'd like to hear from
someone with a set of matched 10 6LB6 tubes
for a Galaxy 2000B. Should you be curious,
George is a missionary.

Back a couple of months the FCC actedona
petition and will allow telephony operation from
7075 kHz to 7100 kHz by General, Advanced,
and Extra class licenses south of 20°N latitude.

This wen! into effect on February 28th. The
Heard Island Odyssey, by Kirsti Jenkins Smith,
VKINL, recounts the story of the 1983 Heard
Island DXpedition led by Jim Smith,
VKSNS/P29JS. In the U.S. Ron Pretekin, AB8K,
is the source for the book and $12.25 to Ron will
bring a quick return (AB8K, 6741 Qak Field
Drive, Dayton, Ohio 45415).

Both 3A6E and 3A6F have been active from
Monaco during the spring DX tests. They will be
heard again in the |ARU Radiosport test the 12th
and 13th of July, in the European test/CW. The
Sth and 10th of August, and in the SSB portion
the 13th and 14th of September. They will also
be heard in both the CW and SSB portions of the
great CQ WW DX Test in October and
November as well as the ARRL/10 meters in
December 13/14. QSLs for 3A6E go to FSRN,
while 3A6F goes either via the CBA or the
bureau.

Keep in mind that since January 1986 the
following are removed from the WPX Honor Roll
and will no longer be accepted for credit: M1,
VO3, VP3, VP4, VPO, VS5, 1B9, 3B1, 382, 3C2,
3C3, 3C4, 3C5, 3C6, 3C7,8Z, 9E, 9F. Inanother
area, the DA4, DB, DC, DD, and DG are not ac-
ceptable, these being callsigns assigned to VHF
stations only. The WPX program has always
been and will continue to be HF oriented. This in-
cludes contacts via OSCAR.

With a final fling, here are some of the ieaders
in the leading DX clubs around the country,
these volunteers stepping forward to carry the
torch that will lead the way to brighter sunspots.
In southern Arizona the Southern Arizona DX
Assn. elected officers for 1986, and they are
Roger Root, KC7LZ, president, Jeff Skinner,
NN7C, vice president; and Karen Sasek,
WAONNC, secretary-treasurer. KC7LZ would
like to hear from other clubs, possibly to pro-
mote mutual interests, In northern Arizona the
Northern Arizona DX Assn. has Hugh Phillips,
KR7Y,as president; Bill Schuchman, W7YS, as
secretary-treasurer; and Art (no reiation)
Phillips, NNT7A, for the program chairman. This
club might be noted for having no dues struc-
ture. Recently we heard from one club whose
bite is now $25.00 per year. Some say it's
cheap, some say something else.

ROTATING TOWER

SYSTEMS, INC.

olfers

COMPLETE HARDWARE
SYSTEMS TO ROTATE 45 or 55
TOWER

* Rotating base can be installed at any height.

e Guy wire and base bearings easily replaced
without tower disassembly.

* 2:1 chain drive with HDR-300 gives 10,000
in-lbs. of turning torque.

* Simple mod recalibrates rotor indicator.

* No special tools or equipment needed for
installation.

Box 44 214)

Texas 13078 147-2560

Prosper
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Amateur Radio

LICENSE PREPARATION
Study Guides
Get the RIGHT study material!
Manuals have all FCC Amateur Radio
Operator multiple-choice questions,
answers, distractors (wrong answers)
and discussion as to why answer is
right!

FCC-NOVICE STUDY GUIDE. .......... $2.85
(Element 2)

FCC - TECHJGENERAL STUDY GUIDE. .$5.00
(Eiement 3)

FCC - ADVANCE STUDY GUIDE. ....... $5.00
(Element 4A)

FCC - EXTRA CLASS STUDY GUIDE..... $5.00
(Element 4B)

THE FOCC RULE BOOK o6 .. v iadal s $4.00
(Use in conjunction with Study Guide)

Add $1.50 each manual for firsi class postage.
Same day shipment!

W5YI1-VEC
P.0O. Box #10101-C, Dallas, TX 75207
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F6HJR, FBHMJ, FEHIZ, and FOER were ac-
tive from the Lerins Island (IOTA EUSS8) in late
April signing FSER/p on phone and FEHMJ/pon
CW. QSL to the home calls CBA. A couple of
weeks back there was a commemoration of the
Allied landing in Normandy on June 6, 1944,
TV6JUN was the callsign used and the QSL
manager is FSAM. Send one IRC with QSL.

The Colvins made 50,500 QSOs on their last
outing. What do they do with all the QSLs they
receive? They file them. You have to see the files
to believe. Be a believer, DX will rise again.

Frank Turek, DL7FT, refutes any reports that
he was not at Mt. Athos in March. Frank says
that he had all the proper written authorizations
and was active from March 26th to April 1st.
Frank says he has the entry certificate, the
""Diamonitirion,”" and more. Frank again pro-
pounds the advice: "Work ‘em first, worry
later.”

A final note. To straighten out some WAZ
notes, CW B0 meter #1 belongs to Steve Orland,
AABAA. Steve also holds 10 meter phone WAZ
#3, 40 meter CW WAZ #6, B0 meter phone WAZ
#3915 meter phone WAZ #11, 10 meter CW
WAZ #141, and 20 meter phone WAZ #190. If
that is not enough, in April 1981 Steve was the
first, perhaps only, to have all ten single-band
WAZ as well as holding SBWAZ#4. There!

73, Cass, WABAUD

QSL Information

Nelson Watts, KB4HAI, Rt. 4, Box 1052,
Hickory, No. Carolina, 28602, stands forth,
ready and able, to help a DX station with QSL-
ing. Write Nelson direct if you need a good one.

FEHM/p 10 FEHM. MYJZ 1o Box 6806, Gallah,
FBer/p to FOER Oman

FOBXX to Yasme HCIATG to Apartado 8512,
HFIPOL 1o SPSPWK Qulto, Ecuador

HSAAMS to WTPHO HESA to HA7LU, Magyar Bal-

JWSE 1o LASNM azs. Box 40, Nagykoros,
JYBGO 1o WASPOZ H-2750 Hungary

VOSQM 1o Walm KAUVT/KHE 10 DR Dorsey,
VREBR 10 KAIW Box 61733, Sunnyvale, CA
VREHI 1o ZL1AMO 94088

YREAW to ZL1AMO KDZHE/VPS to 701 Sunsat Dr.,
VREJA 1o ZL4DW Somerdale, NJ 08083

VRGJR to G3OKQ OY4NO to  Gerisvegur,

YWTAto YVTOP, Box 411, Por- DK-3850, Saltanger, Faroe Is-
lamar, Margarita Is., Vene- lands via Denmark
zuela SUTER/MR/SR/AR to Box 33,

ZCAAK to ZC4 Bureau Cairo Airport, Cairo, Egypt
JABE to FORN BP6AJ to D.R. Dorsey, Box
JAGF 1o CBA or Bureau 61733, Sunnyvale, CA 94088

Don Riebhelt 10 American Em-
bassy, APO New York (9678

40m Phased Array
—the Easy Way!

,.o—-’.‘ﬁ.\

XMTR

OPTI+-PHASOR™ vy gaileyTech

® Ch direction instantly

® High F/B, adjustable phasing

= Low SWR over entire 40m band
® Just 2 dipoles gives 4 db gain

$119.95 s avaiabie win maiches

Check, MO, VISA, MIC
Call or Write for Complete Catalog.
ICOM, AMERITRON, LARSEN, MOSLEY, ETC.

SULTRONICS

1587 U.S.68 N Xenia, OH 45385
(513) 376-2700
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The Problem Solver.

The RF Wattmeter Mode! 81000-A from Coaxial Dynamics, Inc.

does more than provide accurate rf measurements. Testing of

transmission lines, antennas, connectors, filters and related

components can reveal unknown problems and assure

oplimum equipment performance.

The 81000-AK Wattkit features this easy-to-read RF
Wattmeter (pictured here), with its optional carrying case and
- an array of elements and

accessories. Coaxial
Dynamics elements can be
purchased separately for
use in other manufac-
turer’'s Wattmeters. For
more information on the
81000-A Wattmeter or any
of the compiete line of
Coaxial Dynamics RF
products and OEM com-
ponents please contact
Coaxial Dynamics, Inc.

Dealer Inquiries Invited
Call factory for name of your local

09,47\ distributor.
DYNAMICS, INC.

15210 Industrial Parkway, Cleveland. OH 44135 = (216) 267-2233
Outside Ohio, WATS: (800) Coaxial, Telex: 980-630
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AL TEHS ™ aicd

SELECTION
BULLETIN

For more than 40 years we

nave been serving the amateur S.E.RV-IEE
d

AMATEUR CENTER

""AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

A% community with QUALITY PRODUCTS and
DEPENDABLE "'S-E-R-V-I-C-E” and, we fully intend to
carry on this proud ftradition with even MORE new

product lines plus the same “fair'”’ treatment you've SATISFACTION!

come to rely on, Our reconditioned equipment is of the .
finest qunli:,r with 30, 60 ond even 90-day parts and New & Reconditioned
labor warranties on selected pieces. HAM E QUI PME NT
And, remember . . . STORE HOURS: _
9-5 P.M. (CST) Call or Write Us Today For a Quote!
— WE SERVICE WHAT WE SELL — MOMNDAY thre FRIDAY You'll Find Us to be Courteous, Knowledgeable
OPEN SATURDATS and Honest

from 9-1 P.M. (CST)

AEA DRAKE MOSELEY cLoSED
AMECO ENCOMM NYE SUNDAYS/ HOLIDAYS PHONE (605) 886-73] 4
AMERITRON HUSTLER
ANTEX 1COM
ARRL JANEL
ASTRON KANTRONICS
ANTENNA kDX MAIL AND
SPECIALISTS KLM TELEPHONE
B W LARSEN i w?&:ﬂg:niu
BENCHER MFJ They re our
BUTTERNUT MINI-PRODUCTS business !
Y T — AEA AMT-1. REGULARLY $479.95
@ e ‘ NOW ONLY $299.95
Write fnduv for our lotest THE AMTOR TERMINAL UNIT!II! Works with any
P.O.Box 73 ASCIl terminal or personal computer with a terminal
Bulletin/Used Equipment List. 208 East Kemp program. Also works RTTY, CW, ASCIL.
Watertown, SD 57201 ORDER YOURS TODAY ! Limited quantities.
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1986 CQ 160 Meter Contest

High-Claimed Scores

The following are sarly-bird high-cisimed scores asoi | M/S Score  Call 0S0s Mult. | M/S Scors  Call 0SOs Mult. | M/S Scors  (Call 0S0s Mult.
e e || M218.488 XIND 663 103 | M 157,388 K9RS 808 83| S 165282 KOUWA 914 78
M 216,888 KH6RS 392 56| S 156,936 VOIMP 318 79 M 163,030 WOCEM 1055 70
S 214,132 12UBI 536 67| S 156,480 LA2GV 476 60 M 155220 VPSAD 513 60
C.W. S 212,628 N5RZ BO6 97| M 154,385 KY1H 650 77 S 148,750 KOHA 948 70
S 211,688 KM3T §83 04| M 153085 WRAIHIS 779 B85 S 145350 WB3GCG 863 75
M/S Scors  Call 0S0s Muit. S 209,700 N5DU 696 90| M 146916 ZL3GQ 248 63 S 132,480 WezZV 800 72
S 738,714 CT38Z 734 106 | S 201,261 4X4NJ 205 72| M 146586 OK3KFF 427 66 M 128,961 WBRA 827 60
M 557,520 GW3YDX B71 101 | M 201,178 WORE 768 97| M 146520 OK1KSO 400 72 S 109,364 AAIK 585 76
S 512,072 WICF 1005 121 S 199,500 N4PN 716 100 S 143,299 VE3INQ 186 73 M 107,856 VE3KRP 400 56
S 469,646 KSNA 947 127 | M 196,280 UP1IBWR 490 70 S 141,638 OK3CZM 431 67 M 104,676 NAFNB 794 61
S 453,321 G3SZA 649 99 S 196,272 DF9ZP 501 72 S 140,140 VE3KP 439 52 S 98,528 VEA3PN 423 48
S 440,520 KT3M 955 120 S 194,124 WOZV 755 84 | M 138,374 W3GU 525 86 M 96,837 LZ2KPD 451 39
S 425,400 AATK 1007 119 S 189,266 YU3EF 418 50| M 137,862 NBET 693 81 M B9,311 NK7U 571 67
S 401,580 VE3BVD B89 90 | M 188,852 URIRWX 557 62| M 135564 WAQTKJ 730 79 S 89,257 LZ1KOZ 410 41
S 383,150 WIBIH/PJ2 489 79 | S 181,818 YU3EA 446 74 S 135,316 UBSWF 400 56 M 88608 K3ND 536 71
M 354,008 Y34K BO6E 76 | M 179308 KS8S 705 92 S 134,456 RR2RU 434 56 S B4311 WBBSCD 670 59
S 331,535 VEBOUVE3 730 89 | S 178,020 K4VXR® 757 92| M 133,083 KIOG 601 B1 S 82,358 NWSE 609 62
M 322575 YU1EXY 589 85| S 175,409 N4IN 490 103 | M 132,704 W3FV 503 88 S 79220 AA4NU 516 68
S 314,459 W3BGN 701 103 | M 171,738 NASF 666 95 S 131,192 VESOME 430 62 S 79,002 W4TMR 6865 57
M 269390 EA3VY 501 79| S 171,051 GAWON 423 S 130,815 W1KM 338 85 S 78,873 KY1H 565 60
S 262,341 K320 753 103 | M 170332 N4RJ 641 97 S 130,568 KVeQ 858 78 S 77,805 KRTY 523 65
M 240,796 YT2R 533 74 | S 169,689 UGBGAW 318 57 | M 130,515 SP7KTE 450 55 S 76,760 AA4MM 339 76
M 235,790 WaJI 828 95 | S 186,252 W2FJ 539 89 S 129,856 DKBAS 364 64 M 75010 N4NX 522 65
S 231,070 HK1AMW 335 70 | M 185,319 W7XR 548 77| M 129,352 KQUK 583 76 S 74,560 KBHNZ 485 64
S 230,230 VE1ZZ 277 110 | S 164,983 W3UM 571 91 S 128,448 G3XTT 265 72 S 74,340 YV2IF 126 63
M 220292 GM3IGW 513 76 S 164,073 WB3AVN 586 91 S 127,872 KSMMI7 594 72 M 74,220 KBSDN 612 60
S 228,390 EA9EU 332 69| M 161,265 OKIKFQ 469 65| M 127,800 AI7TB 584 72 M 73,602 KC3EK 612 54
M 222,754 NOMM B46 98 | M 160,834 PA3DOW 510 58 | M 126,496 YUTJDE 388 59 § 73,160 WaTS 562 62
S 126,469 NAWW 360 89 M 71,136 YUIAAD 252 52
S 126,024 YT3T 394 59 M 70,058 YT2R 204 46
S 125118 ULTMAN 323 42 M 68343 KABPOW 549 57
NEMAL ELECTRONICS SmsoMz e | Swmowe @ o
124, 65691 KATAUH 420 63
M 121,451 DJIBZ/JA 354 61 M 64,448 AKIL 524 53
Your Authorized | d BELDEN S 121,420 OK1KPU 375 65 S 64,400 W2FCR 503 56
Distributor For CcooPEn M 121,399 KEXV 482 73 S 63,630 WBIOJKI 455 63
M 121,044 WOAZ 646 77 S 63504 WI4K 552 54
k S 119,460 UL70B 302 44 S 60,690 |4ZNU 285 42
INTRODUCTORY SALE! S 119,196 EAGET 340 63 S 60,552 N4IN 342 72
Hﬂdm H:‘mll Beatad 1;;;' F;:r S 118,422 UQ2PQ 433 51 M 60,192 KDOZ 495 57
. . asc on . .

S A, M4 SEmoe W@ o

8237 1100B RGB/U Poly 96% 38.00 A4 ' :
8241 15008 RGS9/U Poly 96% 13.00 45 M 117,900 UZELWZ 364 60 S 57,053 NJBN 439 59
8267 1130B RG213/U Poly 86% 53.00 59 S 117,218 N1ACH 435 B6 S 56,628 WA1ITUJU °16 52
9269 1600B RG62A/U Poly 96% 15.00 A7 S 115,020 G4BYG 341 60 M 56,007 KTIDX 350 63
8216 1450B RG174/U Poly 86% 12.00 14 S 113,339 PA3DFT 355 60 S 53,870 UC2IDC 256 35
9913 1180 Low Loss500hm 46.00 58 S 112,672 OK2BCI 411 5B M 52,896 N2MM 400 57
OTHER QUALITY CABLES S 112,395 I4EAT 317 59 S 51,015 WOGOR 407 57
N;r;u' SRR LS 1&'*;' P: S 111,520 K70X 531 B8 S 50,388 Ka4DLI 338 57
. P S 110,127 UP2BCW 453 47 S 50266 4X4NJ 129 41
e Ul Soa 0ok Bhisld 3400 36 S 109,865 KC5DX 637 73| S 50225 WB4OSS 482 49
1140 RG214/U Mil Spec. - Silver 155.00 165 M 109,848 RLBPYL 271 48 S 49973 KSWXZ 391 58
1705 RG142B/U Teflon - Silver 140.00 1.50 S 109,760 VESUF 356 64 M 49,647 KESBB 4068 57
1310 RG217/U5/8" 50 Ohm Dbl. Shid. 8000 .85 S 109,099 KN4B 569 79 S 49501 W3GU 367 59
1470 RG223/U Mil Spec. - Silver 80.00 .85 S 108,648 T77C 379 54 S 48,152 NBET 412 52
i Eimﬁnﬁg"_fzg%ﬁﬁﬂlf—““““- 1800 21 M 108,528 DLERAI 385 56 S 48,117 PA3DFT 217 43
" : : S 108,518 UBSZAL 346 58 M 48,052 OE3WQB 237 41

BC1620 2-16 Ga., 6-20 Ga. Heavy Duty 3400 .36 .
HARDLINE — 1/2" M 104,938 KBAQM 630 71 S 47,519 KMOL 367 61
FXA12 Smooth Alum. w/black el 7900 B9 M 104,208 N4XM 532 T8 S 47,466 WASNFC 406 54
FLC12 Corrug'd. Copper (EQ. Hellax LDF) 158.00 1.69 M 102,138 OK1DFP 384 58 S 47300 WA4VDE 374 55
iiead . C?HHECTGHSEE“?ADE INUS.A. = = M 47152 WAFV 365 56
ype N for Beiden : S 46,200 VP5Z 166 55
Mﬂm Standard 'I"""P for RG8, 213 ﬁ S 44712 W3UM 368 54
PL259TS  PL259 Teflon/Silver 159 M/S Scors  Call 0S0s Mult. S 43,450 WOHW 337 55
UG21D T N for RGB, 213, 214 3.00 S 279441 L LZ22CJ 838 61 S 43,142 NI1ACH a55 53
UG175 Aﬁtmlornﬁﬁa 22 S 215,489 K1ZM 1038 87| M 43010 I8CZW 190 46
Call or write for complete Price List COD add $2.00. I; %;ﬁ Sgg::;{p, 1% g; g :g'gﬁ EES;T . Egg ;g
Shipping: Cable — $3.00 per 100 ft. Soniterinaronssbonsaion M 203,840 W3BGN 941 91 S 41,644 KR9G 320 58
Connectors — and 10%, $3.00 minimum  Orders under $20 Add $2 Handling M 194’55D GW3YDX 570 64 M 4ﬂl?48 N4RJ 578 &1
Nemal's new 32-page Cabile & Connector Selection Guide now avallable a S 193,510 WBOHAD 1174 74 M 40,150 K3UA 315 55
no charge with orders of $50 or more or at a cost of $4.00 individually. M 186,167 OK3KFO 804 47 S 30,627 UASAKO 205 921
NEMAL ELECTRONICS M 173,920 KING 930 80 S 38836 OE1DH 210 38

12240 N.E. 14th Ave., Dept. Q., Miami, FL 33161

elephone (305) BB3-3824
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NCG COI NEW-TECHNOLOGY HIGH-QUALITY

AFFORDABLE TRANSCEIVERS FOR ALL

10/160 M

HF TRANSCEIVER

JUST SLIGHTLY AHEAD!

4 MEMORYS - 3 WAY AUTO SCAN,
DUAL VFO, IF SHIFT, CW-W, 400 Hz
CW.-N 200 Hz. ALL 9 BANDS PLUS
MARS. BUILT IN AC/DC POWER. SSB.
CW OR RTTY. LLF. TUNE 3-STEP
TUNING SPEED, 200 WATT PEP,
MICROPHONE IMPEDANCE 600-50K
OHM HAND MIC. INCLUDED.

SPECIAL!

40-15-6 M NEW
TRI-BANDER

40, 15 ANDE6METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUILT IN POWER SUPPLY CW-N 200
Hz OR USB, 2.50239 ANTENNA CON-
NECTORS, HAND MIC. BUILT IN TVI
FILTER LITTLE TO NO TV INTER-
FERENCE, 20 WATTS PEP, MARS ON
40 AND 6 METERS.

SPECIAL!

WINNERS IN COMPARISON HANDS DOWN!

15M
15 METER MOBILE

WITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!

A GREAT QRP RIG WITH THE BIG RIG
SIGNAL, 2WATTS OR 10 WATTS OUT,
BUILT IN CW SIDE TONE, DIGITAL
DISPLAY, HAND MIC. TOP MOUNTED
SPEAKER. MOBILE BRACKET, RIT OR
FINE TUNE TX&RX. +4KHz, 21 TO
21.450 MHz SIGNAL TO NOISE MORE
THAN 10dB DOWN.

SPECIAL!

90 DAY WARRANTY ON ALL TRANSCEIVERS - DIRECT FROM NCG OR YOUR DEALER

WE HAVE 1.2 GHz BASE/REPEATER & MOBILE ANTENNAS
NOTE: PRICES AND SPECIFICATIONS SUBJECT TO

CHANGE WITHOUT NOTICE OR OBUGATION

1275 N. Grove Street, Anaheim, CA 92806 (714) 630-4541
CIRCLE 12 ON READER SERVICE CARD

From the Hams at ColoRadio Research
The Model 950A Multi-protocol Terminal

* PACKET IR |
* AMTOR
: :iﬁll'llﬂ'l‘ * Menu driven display
s CW * Multiple windows with
VIDEO screen editing
L] O
* RS-232C Port lill:'llnﬂ indicator 4
* Fully programmable .2 -
tones (1-3000 Hz) YROE SRR,
* All standard baud *Separately,
rates, 45-1200 baud e B S S S Mﬁ%mm
* TTL port for i "i;'i:'l: t: I: | .Q m | (ambes) i
station control dedod g b1 ZVM-1230 (green). . .$100
* 12VDC operation — ' e  Keyboard........... $100
(except monitor)

*Introductory price good through 8/31/86. Regular list price $699.
Dealer Inquiries invited. 30 day money back guarantee. 2 year warranty.
Send for a free brochure or give us a call today!

m (303) 667-7382 710 Grove Ct. Loveland, CO 80537
!ﬂlnﬂuﬂ\\!l |
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You NEED CURLYCODE™ |becauss it ix:

® An Exciling NEW lsaming experienca:

* Each code RHYTHM grows an “unforpstiable”
letter SHAPE in your mind's eye.

= Each sound ADDS to the growing letter shape.

* 50 ail RHYTHMS that start the same way
grow SHAPES that stan the sams way.

* You NEVER change your mind about the shape
as it grows in your mind s eye.

* When the RHYTHM atops, the SHAPE stops, and
s [S the ietter, 8o just WRITE i!

o Partect tor BEGINNERS: NO senseisss study -
CURLYCODE shapes am SIMPLE and MAKE SEMSE.
Know only EIGHT shapes and you know HALF of

EVERYTHING and MOST of the LETTERS.
Know only TWO new andings for sach shape and

you will know evarythingl

IT'S LIKE "INSTANT CODE"|
o Perfect tor EXPERTS: NO struggling to break

your “leaming platesu" -

once you know the CURLYCODE shapes they
grow in your mind's aye al “any” speed.

50 take some time to REALLY KNDW the sight
basic CURLYCODE shapes at siow speed 1o be
wall on your way 10 breaking your plateau.

TS LIKE “SUPERSONIC CODE™!

® Fina tor CLUBS: Attractive colored wall chan.
SAVE with a 20% discount on len or mors seta!
PRICE: Complete set (Manual, Wall chart,
Pockst card, Beginners chart: $11.50
Money back guaranioe Phone (TOT) L48-5088

Minds sys Publications, Depl. C-
diiDS S v =~
I:I_.‘l'l 1350 Beverty Rd.
McLsan, VA Z2101

CIRCLE 13 ON READER SERVICE CARD

HI-VOLTAGE RECTIFIERS
14,000 VOLTS - 1 AMPERE

REPLACES
B66-872
3828 ETC.

4 FOR
K2AW's ™

17SFRIENDS LANE

SOLID STATE RELAY

CONTROL: 3-32wge |

LOAD: 140 vac 10 amp " *®
SIIE: 2% " 1 Nz B* L

$9.50 EACH 10 FOR $90.00

Pl "

IDEAL FOR 2 KW.
LINEARS
250 A. SURGE

WESTBURY, N.Y. 11580

g These are solid state, tully regulated 13,8 vie

, porwidr supplias, Buih feature 100% solid state
construction, fuse protection. and I.E D. power
J indicator, U.L. listed

2 amp constant, 4 amp surge  5$20.00 sach
Jamp conslant, Sampsurge $27.50 gnch

and addresses. Commercial and organization

advertisers and equipment contained in Ham

Rates: Non-commercial ads are 20 cents

FREETO CQ SUBSCRIBERS

per word including abbreviations
ads are 60 cents per word. Boldface words

are $1.20 each (specify which words). Minimum charge $2.00. No ad (non-subscriber) will
be printed unless accompanied by full remittance. Non-commercial ads free to CQ sub-
scribers, as space permits, maximum 3 lines each. All ads must be typewritten double
spaced. Recent CQ mailing label must accompany ad.

Closing Date: The 10th day in the third month preceding date of publication. Because the

Shop have not been investigated, the Pub-

lisher of CQ cannot vouch for the merchandise listed therein. Direct all correspondence
and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801.

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest Info
on secrel broadcasters. Six issues $10 US, $13 foreign, US
tunds. RA4 Box 110, Lake Geneva, Wi 53147.

QOSLs & RUBBER STAMPS—Top Quality! Card Samples and
Stamp Information SO€, Ebbert Graphics D-2, Box 70, Wester-
ville, OH 43081,

HALLICRAFTERS Service Manuais. Amateur and SWL. Write
for prices. Specity Model Numbers desired. Ardco Electron-
ics, P.O. Box 85, Dept. C, Barwyn, IL 50402

IMRA-International Mission Radic Asgn helps missioners—
equipment lcaned; weekday net, 14 280 MMz, 2:00-3:00 PM
Eastern. 1 Pryer Manor Rd., Larchmont, NY 10538

MILITARY RADIO SETS: HF, VHF, UHF, Microwave. Radar,
intrusion Detection, TEST EQUIPMENT. Best Prices. Send
$1.00 for 1986 Catalog. MIL-COM EXCHANGE, P.O. Bax 982,
Orange Park, FL 320670882

WANTED: Older model bugs, unusual bugs, and miniature
hand keys. State price, condition. Dave Ingram, K4TW\J, Rt.
11, Box 488 #1201 South, Birmingham, AL 35210.

QUADS = QUADS = 2, 3 & 4 Element Kits. Also companents,
Fiberglass Spreaders, Spiders, Wires, etc. (3) §.22 stamps for
complete brochure. db + ENTERPRISES, Box 24, Pine Valley,
NY 14872, phone B07-739-8480.

HAVE AM CAPABILITY? Join SPAM (Society for Promation
AM). Membership is frea, For free info sand SASE 1o: SPAM,
clo F. Dunlap, WASTWF, 14113 Stoneshire, Houston, TX
77060.

HAM RADIO REPAIR! Tube through solid state Robert Hall Elec-
tronics, Box 8363, San Francisco, CA 94128 (408-729-8200).

KNOW FIRST| Ham radio fanatics—you neea THE WSY1 RE-
PORT, a twice-monthly award-winning Hot Insider Newsletter
Acclaimed best! Confidential facts, ideas, insights, nation-
wide news, lechnology. predictions, alerts, OQuoted coast- to-
coast! We print what you don't get elsewhere ! $21.00 annual-
ly wimoney-back guarantee! FREE SAMPLE for SASE. (two
stamps). W5Y!, Box 10101-C, Dallas, Texas 75207,

FOR SALE. CQ/Mam Radio/OST/73 magazines @ 35€ (thru
1975)and 50¢ (1976-up) each, including shipping. WELS, 2814
Empire, Burbank, CA 91504,

CERTIFICATE for proven contacts with all ten American dis-
tricts. SASE 1o WELS, 2814 Empire, Burbank, CA 91504 brings
data shee!

ELECTRON TUBES: Radio & TV types 75% off list price. Huge
inventory! Also industrial types. Send for the free catalog to-
day or call toll free (B00) 221-5802. Send for 80% off tube
listing. Box CC, Transleteronics, Inc., 1365 39th St., Broolkdyn,
NY 11218. See our display ad this issue

RECHARGEABLE

NI-CAD 'C*
BATTERIES

AAA SIZE | 25V 500mAHSLBS
AA SITE | 25V 500mAH §£1.85
AR wiit zaider tab £2.00

PHOTO-FLASH

iromtassy  CAPS
TS5 ea. Three sUes
CAT#® PPC-17D
&D0 mf 330w

1.00 ea.
ﬂTlPH:—IW"’
0O mt 330v | T
135 en ||L'

C SIZE [ 2V i200maH $3.50| caT# PPC-800

mEEAMEETED

aalls-As Rrallcalleal; Bo & Q)
SEEEEEEOE®

BUY 1s! UNIT FOR $19.85 BUY 2nd FOR $16.95

,“0‘“ AT LAST!! A VERY AFFORDABLE COMPUTER
Jﬁ AT A VERY AFFORDABLE PRICE

FOWERFUL FULLY PROGRAMGABLE WiTH I OF WELORY —PORTA
BLE—8N = -3 S04 MODULE SIMGLE KEY ENTRY COMMMANDS
DR, E MEY WMEMBRANE TYPE NEYBOARD - INOA BASED FOUR
ChiP DESIGN— EDUCATIOMAL —UNIQUE BYNTAX.CHECK REPOAT
COGES FOA PAROR IDENTITY —GAAPYM DRAWING AMD AMIMATED On5-
PLAY —ACCURATE TO %12 DECIMAL PLACES FOR FULL RANGE WA TH
AND BCIENTIFIC FUMCTIONS—AT AN AFFORDABLE PRICE

WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS
MADE BY A FAMOUS WATCH COMPANY THEY USED TO SELL FOR
o

WE BOUGHT OUT WHAT THE FACTOMY MAD LEFT IN STOCK AND HAD
TO REMOVE THE LABELS, THESE UNITS ARE UNPACKAGED. LESS THE
B WALL ADAPTER AND MAMUAL BECAUSE THIS IS & DISCONTIMUED
MEM THERE 5 NO WARRANTY

GET THEM WHILE THEY LAST LIMITED SUPPLY
9V DC WALL ADAPTOR $4.95

DSIZE | 2V 1200mAH $3. ﬁﬂr'ir
. FLASHER LED

COMPUTER
GRADE
CAPACITORS

2,000 mid. 200 Vde

134" x 57 high £2
8,700 mid. 50 Vde
$3.00

1 378" x 4 1/2° high
31,000 mid. 15 Vde

1 34" x 4" high $250
50,000 mid. 40 Vdc

3" 2 534" high §4.50
60,000 mid. 40 Vde

¥ 25 high $250
66,000 mid. 15 Vde

3" 334 high $1.00
86,000 mid. 30 Vdc

T 15 14" high

$150
185,000 mid. 6§ Vdc
21T z4 U high %100

TOLL FREE ORDERS am
*»1-800-826-5432 W

[IN CA: 1-800-258-6666)
INFO + (213) 380-B000

TWX - 5701010763 ALL ELECTRONIC

CIRCLE 11 ON READER SERVICE CARD

|

5 volit Operation

red jumbo T 1%

size §1.00 sach
MNEW GREEMN FLASHER
CAT#LED-4G $100

3/4" long X 1/8" dia. Flash
tube designed for use In

ct camera flash units
Ideal for expenmantors
CAT# FLT-1 2 for $1.00

ULTRA-MINIATURE
5 VDC RELAY

&
%1%
Ei_ 120 oters $1.25 snch
CONTACTS: 1 10 for $70.00
Mowurits in 14 p E e T

B SN Titwmy

C T TRRENT ST - T
oy
g FoEd e CIROT a
iy DT 3

Ll
=

[RCTLE ST T
® CaIr mpy

LS

LVRBET D
B s N CEDEe I

48 KEY ASSEMBLY BUY 3rd UNIT Non Operating For Parts $10.85 MANUAL Over 150 Pages $2.95
FOR COMPUTER OR
HOBBYIST See Seplember 1984 issue of 73 for TIMEURTTY article
“Mwm“m_nm II —— -
o v BLO0 EA OR ¥ FOR § 200
s mm— kL
g - Eum W FOR 500 SPECIALS
s wm h on o rom see || |BM COMPATIBLE
E st .'-'3'&?:": S E EE E E Fox COMPUTERS
13 pn comnecioe. Frome 4° :’]" Al WPEG =500 Fliptop Case, keyboard,
l"‘”"”i".‘:f;ffﬁ““‘ B e R T S PfS and motherboard up
MINIATURE TOGGLE TR SO NP 4 PV S Gt = WY ) peciiere > W | etk g casien
SWITCHES R e —— e $300.00 00 800 45
IE.H'.D.TZ S.PD.T. TMS GO1SANL MICRO-P COLOR ﬂmrﬂﬁ AND DISPLAY. ... 5.95 LNA's
on-on) (on-off-on) KEYBOARD 0 4 KEYS MEASURE 4 » 10 (HF ¥ eisees.§ OS
5 APPLE APPLE 1l COMPUTER 90* Kelvin, self-con-
1::::,';9 f:l,:":;:‘;“ I “H.mmﬁ,:m %0 | uE.m“ “;I:ﬂ'lrl' tained nl:iidmnlc polara-
$1.00 sach $1.00 ench Pows: supply, Cass snd keyDoard secs u:uiui:tu-.:&imm tor with leedhorn,
rabety Evmialie Call o Write $58.85 ea + 5.00 S.H.
e MR o Und 20 demcre snoms, Ay ssee oy 2:$100.00
D.PS.T. LIGHTED AFPLE POWER o .: Elﬁl:ﬂh'ﬂﬂﬁ‘!mﬂ cas
SUPPLIES . $290 % e ey cholom ot 22 for §50.0040
SHIPPING INFORMATION: PLEASE INCLLUDE 10% OF ORDER FOR SHIP-
| PING AND HANDUING CHARGES (MINIMUM 52 50 MAXIMUM $10) CA- L'L,. //h
NADIAN ORDERS. ADD §7.50 IN US FUNDS. MICHIGAN RESIDENTS ADD :"'
4% SALES TAX. FOR FREE FLYER, SEND Z2¢ STAMP OR SASE
HAL-TRONIX, INC. ' =
P.O. Bu:ﬂm Dept C Hours “HAL" mn%{:‘unmnn
Southgate, MI 48195  12:00 - 6:00 EST Mon-Sat
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CLEANING ATTIC: Real old ubes, some new, few each 200,
201A, 226, 227, B0, 245, 247, others. Real oid receivers:
Audiola Jr., Audiola 2, 2 Atwater Kent with tubes, and more
items. Send $1.00 for list. Ansalmo, P.O. Box 24R, Wading
River, NY 11792.

BEAMING HEADING CHART, 10 page report in binder with 9
data fieids calculated from your exact OTH 1o over 540 DX lo-
cations. $8.95 from John Daley. KBEJGH, P.O. Box 4794, San
Jose, CA 95150.

ATTENTION AMATEURS: Send for free discount catalog. Am-
ateur Communications, 2317 Vance Jackson, San Antonio,
Texas 78213 (513-734-7793).

BLEEP BLOOP. Very distinctive NASA-style two-tone beeper
announces beginning and end of your transmission, Auto
mode finds you on the satellite. Kit $12, Assembled $16. John
Day, 1440#4 Ruby Ct., Capltola, CA 85010.

FCC COMMERCIAL General Radiotelephone License Cor-
respondence Course. 60 individual lessons for $89.50. Pay-
ment plan. Resulis guaranteed| Details free. AMERICAN
TECHNICAL INSTITUTE, Box 201, Cedar Mountain, NC
28718

HAM PROGRAMS for Commaodore, T, and others. Send SASE
for free catalog: E.P.O. SOFTWARE, 7805 N.E. 147Tth Ave.,
Vancouver, WA 898662,

1986 “BLOSSOMLAND BLAST" Sunday, October 5, 1886
Write “BLAST,” P.O. Box 175, St. Joseph, Ml 49085.

“JUST CALL YOUR CALLSIGN" bumper stickers now avail-
able. High gioss red vinyl and removeable so it won't hurt your
car. Customizing available and dealers weicome. Send §2 50
to Danco Stickers, Dept. AR, P.O. Box 6349, Evansville, IN
47712

R-350A RECEIVER, .5-30 MHz all modes, 4 mechanical
filters, meters sealed (Government removed, operation unal-
fected). complete/checked $195, complete/repairable $115,
spare parts unit (B0% complete) $65. CPRC-26 Manpack
Radio (described in March 1985 Ham Radio), transceives
46-54 MHz FM, with battery box, antenna, crystal, handset:
$22.50 aplece, $42.50/palr. Info SASE. CPRC-26 add $4/unit
shipping. R-380A shipping charges collect, Baytronics, Dept.
CQ, Box 591, Sandusky, OH 44870 (419-627-0460 evenings).

WANTED: WWV-type clocks, recelvers, time code readers,
digital clocks, parts, manuals, etc., made by Kinemetrics,
Trua Time Inc. Barber, POB 31654, Aurora, CO 80041.

YAESU OWNERS: Hundreds of modifications and improve-
ments for your rig. Select the best from fourteen years ol gen-
uine top-rated Fox-Tango Newsletters by using our new Com-
prehensive Index. Only $4 postpaid with Rebate Certificate
creditable toward Newsletters purchases. Includes famous
Fox-Tango Greensheet and Filter information for your rig (if
specified). NAML, FTC, Box 15944, W. Paim Beach, FL 33416.

Telaphone (305) 683-8587.

WANTED: ASTATIC MICROPHONE Model 10DA-500. Call
Collect 904-249-0483_ K4PYT.

FREE QSL CARD SAMPLES: Quality cards at low prices, wide
selection avallable. 100 FREE minlature cards with each
order. Write for free samples. KE7TGY, Insta-Copy, Rt. 1, Box
1486, Roosevelt, Utah 84066.

REPLACE RUSTED ANTENNA BOLTS with stainless steel.
Small quantities. Catalog $1.00, Refundable. Elwick, Dept.
588, 230 Woods Lane, Somerdale, NJ 08083.

Cé4 & C128 SOFTWARE: Send SASE for list. P.O. Box 387,
Chillicothe, OH 45601.

BUY, SELL, COLLECT, and restore early tube equipment?
Early receivers, tubes, and telegraph gear? Join AWA, which
Sponsors oldtime “meets,” flea markets, museum, and jour-
nal with Iree want ads. Annual dues only $8. Write: Bruce Kei-
ley, W2ICE, Rte. 3, Holcomb, NY 14468,

CHASSIS AND CABINET KITS: SASE. K3IWK, 5120 Harmony
Grove Road, Dover, PA 17315

CABLE TV CONVERTERS & EQUIPMENT: Pians and parts.
Bulld or buy. Send SASE for information, CAD ELECTRONICS,
626 Flowerdale, Dept. CQ, Ferndale, M| 48220.

SCHEMATICS: Radio recelvers 1920's/60's. Send Brand-
name, Model Number, SASE. Scaramella, P.O. Box 1, Woon-
socket, Rl 02895-0001.

CONNECTICUT'S HAM STORE: Rogus Electronics, 250
Meriden-Waterbury Turnplke (Rt. 66), Southington
(203-621-2252).

WANTED: Drake RV-75 VFO Reply to: 215-271-8898. Tony
Musero, KIUKW

PAY TV AND SATELLITE DESCRAMBLING, 5th Edition, 73
pages. Schematics and theory for most systems including Tel-
east MAAST, Fantasy, Anik, etc. $12.95. The most thorough
section on satellite descrambiling available. Product catalog
$1. Shojiki Electronics Corp., 13270 Niagara St., Niagara
Falis, NY, 14303. COD's 716-284-2163.

C8-TO-10M CONVERSIONS: FM kits, fregquency modification
hardware, books, plans, high-performance CB accessories.
Catalog $2. CBCl, Box 31500CQ, Phoenix, AZ 85046,

Say You Saw It In CQ

/" Belden Electronic Wire & Cable and Madison Electronics -

Together, There is no equal. For Amateur Radio Cables

S9/ft.  45/Mft. 86/t .20/. .43/ .15ML .18/ .13/t 14/t 55/t 2.86/1t.

Coaxial Cables

8237-8/U JAN-C-17A, Polyethylene Insulation

8214-8/U TYPE, Cellular Insulation

2888-8/U TYPE, Cellular Polyethylene Insulation
& Double Braid Shield

9258-8/X TYPE, Cellular Polyethylene Insulation

8238-11/U JAN-C-17A, Polyethylene Insulation

8259-58 A/U JAN-C-17A, Polyethylene Insulation

8262-RG 58 MIL-C-17F, Polyethylene Insulation

8240-58/U JAN-C-17A, Polyethylene Insulation

8241-59/U JAN-C-17A, Insulation

8267-213/U MIL-C-17D, Polyethylene Insulation

8268-214/U MIL-C-17F, Polyethylene Insulation
i {4desey

54.00/100 ft.

9913 914
Low Loss VHF/UHF Coaxial Cables

Connectorized Coaxial Cables

9356-RG- B/U TYPE with PL259 Connectors

9913-RG 8/U TYPE, Semi-Solid Polyethylene

Insulation
$914-RG 8/U TYPE, Cellular Polyethylene
Insulation
Amtn-ur Radio Coaxial Cablel Attanuaﬂun!Lm in DB/100 Feet

Frequency JAEE 2%

[ Moten | 27 | @ uu“inn _hI_IIII-H
80 | 48 | 27 = n| n| 2| o« «| n]| = |
w0 | se 38 | .84 .45 | 11 1.0 80 52 | 52 31 42
20 77 58 | 12 6 | 18 15 | 11 77 7| s 57
15 96 72 | 15 84 | 20 19 | 13 96 96 55 70
w | 13 8 | 17 1.0 23 | 22 | 18 1.3 1.3 64 | 82
6 | 18 12 | 25 1.3 33 | 31 | 22 1.6 1.6 90 | 1.1
2 |27 |22 | 45 | 24 590 | 58 | 40 | 27 | 27 1.7 | 20

70cm | 52 | 43 | 84 | 44 | 129 [112 [ 78 | 52 I 52 | a1 37
® For apadﬁc lechnical data on these cables see the

dl BELDEN Belden master catalog.

m

444 8448 9405 oT21
Antnnm Rotor Cables

B444-#22 AWG 4 Conductor PVC Cable
0444-#20 AWG 4 Conductor PVC Cable
B44B-6 #22 AWG and 2 #18 AWG Conductors PVC Cable
8405-2 #16 AWG and 6 #18 AWG Conductors PVC Cable
8721-#16 AWG B Conductor PVC Cable

PVC Microphone & Shielded Power Control Cables

8403-#20 AWG 3 Conductor with 8B9% Braid Shield .45/ft.
8404-#20 AWG 4 Conductor with 87% Braid Shield
B405-#20 AWG 5 Conductor with 83% Braid Shield

POLICIES

Minimum order $10.00. Mastercharge, VISA, or C.0.D. All prices FOB Houston, except as
noted. Prices subject to change without notice. Iitems subject to prior sale. Call anytime
to check the status of your order. Texas residents add sales tax.

HOUSTON, TEXAS 77004
\_ Electronics Supply 1-713-520-7300 or 1-713-520-0550 02
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USED GEAR EXPLOSION!

CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-535-5050

«* (IN MINNESOTA-COLLECT)

Dynamite Values To Make Room For Your Trade-Ins!

HAND HELDS: HF RIGS TS-330 Mew Finals Fou VFOS MISCILLANEOUS Micromta
Asdan Collims Tango Fillars  §749 DFC-T30 89 YL § motar SWR 599 Jamp §99
Pe-300 3179 3I-B4  $16Y TS890 $499 Memrwesd ALA KT-2 999 Vista I
t__u -5 : 7551 :ﬁ m mﬂﬂ VFO-120  §10% ALA MM-T  §199 }_l-rll! LEs

O 199 R-1R8
Semerond e TS-S00SE = $429 g :ﬁ - ooy FP4 & Amp Reg 539
™-2500 $199 RAA W/ MS4  $179 R-1000 299 - HAL SOFTWARE
TR-R600  $249 ™4 o289 Ten-Tec FY-101Z  $199 ST-4 §149 ALA
Samtes ANT  §75 Omni-0 Series 8 $499 FY1018 Con Special 589 Waathih CP1-20
HT-1200 §110 2-C w/Q multiplier w/S5B filter, CW Miter/ Ten-Tec MHD-15 Phone patch  $25 MBA Text C-64  $35
Tempe 1149 ’E: WARC w/Triton Omni VFO  $99 Keawood Hantroaici
54 $1%5 By SPEANEIRS PC-1 843 Ham Soft TH#9 45
Yoesu DX608 w/HG108 Corsair S 49 Yooou MW mobile gen.  $209 Ham Soft VIC/20  $23
FT-208R  $199 VFO 473 Ownl-D w/PS #4999 101 $29 Nantronics AMIORsOM  §43
FT-TOBR  §199 HW-8 w/PS and Yaesu UTU-XT  $265 Apple Hamtaxt  §43
FT-08R  $99 RIT  $149 FT-901 DM §599 MICROPHOMES Interface  $79 C-64 Hamtext  $43
Actasseries for all HR-1480 FRG-T700 w/mam 5399 Astatic MEM Elec. MSB-1 69
WTs—Call! w/upeaher $14%9 FT-301D w/sphr PS  $499 D104 w/Gooseneck $49 Mr, RTTY  $100 AR ROM 535
2 METERS SB10AA w/PS  §225 101 039 Colline Swan FP-1 Phone Comtact
J m m "'t“'F Hfm “-m m Patch l" BO "1“
IKATA  §335 oy Fvaso $199 e 4929 POWER SUPPLIES LINEAR AMPS
PLS-4000 IC-T40 5495 ANTENMA TUNERS Kenwood Astraa Homebrew
icom e IC-T4S NYE-MB-1l  $300 W60 589 st 4580140 13) $140
20§99 IC-730  §47S Kezwood Seafistic ICPSR0  $109 Ty
Newwood I-T01 399 AT 190 1916 $9% e G o
"'n-.u Se TS-13088  S4s9 ”-—“ G ﬁh;:-m Heathan

[

Ll . TS-430 $573 SA D480 $169 HWA-§036-3  $25
Horren 2 Crystsl  §99 TS1005 B4
VISA/MASTER CARD .
E D L= |' -E | ﬁm%ﬂuﬁ MON-FRI 9 AM - 6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

CIRCLE 127 ON READER SERVICE CARD

A LOWER COST TUNING INDICATOR FOR
RTTY, FAX, SSTV and CW!

The SPT-1 SPECTRA-TUNE Multi-Mode Tuning Indicator provides the accuracy

and versatility of a tuning scope at a most affordable price. Compare the
features offered by the most versatile tuning indicator available today!

® Modes of operation:
RTTY-High Tones
RTTY-Low Tones
Facsimile (FAX)
Slow-Scan Television (SSTV)
Morse Code (CW)

@ Instantaneous display of the RTTY
shift in use, level of black and white
in a FAX or SSTVsignal, and CW
signal position in audio passband

@ Accurate spectral display of
received signal

@ Visual indication of which direction
to turn the transceiver VFO for
proper tuning

® Works with ANY demodulator,

converter or interface ® No scope outputs required on

demodulator or interface
® Easy connection to transceiver

audio ouput - all connecting
cables included

@® Quick and accurate tuning of
SITOR/AMTOR signals

® Operates on 12-15 VDC @90 ma @ 1 year limited warranty

Call your HAL dealer today...Suggested retail $169.00
HAL COMMUNICATIONS CORP.

Box 365, Urbana, IL 61801 Phone: (217) 367-7373

104 CIRCLE 128 ON READER SERVICE CARD

ANOTHER DAY with an empty mailbox? Improve your QSL re-
turns with Secrets of Successful QSL'ing by Gerry L Dexter.
This complete guide to reception reporting and QSLing SWBC,
Utility, ham, and medium-wave stations covers everything
from basics to advanced technigues. Just $9.95plus §1 s/, $2
s/ foreign orders, U.S. funds only. Order now from Tiare
Publications, P.O. Box 493, Lake Geneva, Wl 53147

FCC EXAMS, NOVICE-EXTRA: Sunnyvale VEC ARC. Call (408)
255-8000 24 hours. 73, Gordon, WENLG, VEC.

ELECTRON TUBES: Microwave Transmitting, Receiving, Ob-
solate . . . ALL TYPES! Large inventory. Contact: Dally Elec-
tronics, P.O. Bax 5029, Compton, CA 80224 (213-774-12565).

TENNATEST. Antenna noise bridge ocutperforms others, ac-
curate, costs less, satisfaction guaranteed. 1-150 MHz. Send
stamp for details. WBURR, 1025 Wildwood Rd., Quincy, MI
49082

AAAA WANTED: Radio tubes (S0s, 211, B45). Western Electric
Equipmen! (Tube, Amp, Mixer, Console, Speaker, Driver,
Hom, Microphone, Paris, eic ). Triaxial, Coaxial speakers of
Jensen, Trusonic, Altec, Tannoy. JBL 150-4C, N-500. David,
P 0. Box B32, Monterey Park, CA 91754, Tel: 1-818-576-2642

I WOULD LIKE TO BUY one (1) used ham radio receiver 2 1o 80
meters. CBer would fike to listen 10 ham radko oparators and
would like 10 buy ham radio receiver. Send Info 1o: James
Stough, KOM-8051-Fireball, P.O. Box 1833, Florence, AL
35631-1833. Phone 205-764-2919.

CODE TEST BLUES? Let E-Z-A code casseties solve your
problem. Audio tape set for Novice, General, or Extra—just
$1050. New, proven method Details/SASE JERLS, POB
11930, Bediord, VA 24523

GENERATORS: Honda, Kohler, Winco, Yanmar, Kubota. Fac-
tory authorized dealer. Shop, then call us 617-755-8666.

IBM/APPLE COMPUTER program “"Hamiog,” 18 modules logs,
auto-sorts 7-band WAS/OXCC. Full feature. Much more. Also
CP/M. SASE KAT1AWH, PB2015, Peabody, MA 01960,

CASA MARCONI, INC. Pre-owned communication equipment.
We buy and sell. 7189 S.W. Bth St., Miami, FL 33144, phone
305-264-8443.

POWER LINE OR ELECTRICAL NOISE PROBLEMS? Learn
causes and cures from former power company technician,

$3.50. John W. Spence, ACSK, Dept. CQ, 465 Creskwood
Drive, Silsbee, Texas 77656,

Say YouSaw itin CQ



EXPLOSION gy

OF NEW

VALUES!

BEFORE YOU
BUY FROM A
WAREHOUSE

AEA

EQUIPMENT— E=a

NYE VIKING

I ICOM

B KANTRONICS | TN
‘
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|

el WELZ o

LARSEN
c 2 I

CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-53%-5050
(IN MINNESOTA-COLLECT)

o
I{ENWOOD

f"

CALL NOW?!
1-800-328-0250

FOR ABSOLUTE
LOWEST PRICE
BUSTERS!

L S
BUTTERNUT
N _ 5

CHECK US OUT FIRST®

(WE HAVE THE BEST SERVICE IN THE INDUSTRY)

TNT ... WHERE YOU
GET THE SERVICE
AFTER THE SALE!

VISA/MASTER CARD
FREE SHIPPING
ON MOST RIGS FOR CASH!

S.A.S.E. FOROUR
“BENCH-TESTED"
USED EQUIPMENT LISTING

MON-FRI 9 AM -
SATURDAY 9 AM -5 PM

6 PM CENTRAL TIME

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

CIRCLE 4 ON READER SERVICE CARD

WANTED: KENWOOD VFOS00 (External VFO for TS900)
Need in good condition. WBJRK, 1962 Pawnee, Okemos, MI
48864

QSL CARDS, Free Sampies. Shell Printing, KDSKW, P.O. Bax
50, Rockton, IL 61072

COMMODORE 64 OWNERS: Use as a digital readout for your
T8-520, FT-101, Collins, etc. (six digits) and 250 MHz frequen-
cy counter (B digits). Send $1.00 for Information. GRAND
SYSTEMS, Depl. C, POB 3377, Blaine, WA SB230.

ROSS'$ USED July SPECIALS: COLLINS 30L-1 $695.00. KEN-
WOOD T5-520S $359.90, DG-5 $1398.90, VFO-520 $119.90,
ST-1 $39.90, TS-5205 $359.90. YAESU YO-901 $379.90,
FT-8B0 witilters $1299.90, FT-801 $489.90. ICOM IC-451A
$449 90, R-70$419.90, Phone or sand SASE for used list. Over
200 used, 7.500 NEW ham items In stock. MENTION AD
Prices Cash, FOB Preston. We close at 2:00 Saturdays & Mon-
days. ROSS DISTRIBUTING COMPANY, 78 South Slafe,
Preston, idaho 83263 (208-852-0830)

52nd GLACIER-WATERTON International Hamfest, July
18-20, 1686. H Q. at Waterton Homestead Campground, just
north of Waterton National Park entrance on Highway 6 (Alber-
ta, Canada). Prizes, bunny hunt. technical sessions, entertain-
ment, swap tables_ Information and preregistration P.O. Box
148, Milk River, Alberta, TOK 1M0

WANTED: RCA ARSSE or CREB8 recelver, part of DRBS or Navy
RDM diversity system. Paul Lee, N6PL, Box 721, Rockledge,
FL 32855.

DISCOUNT CATV CONVERTERS/DECODERS and video acces-
sories, Send lor free information and prices. It could save you
big money on your next purchase of these and other CATV
items. Easy view (CQ), P.O. Box 221, Arlington Heights, lllinois
B0006. Call (312) 952-8504, ask for Rudy Valentine.

ROSS'S NEW SPECIALS (July only): ROBOT 1200C $1299.90.
HY-GAIN EXPLORER-14 $32990 ICOM IC-2AT $198 .90,
IC-45A $279.90, IC-47A $389.90, IC-T51 $997.90. KENWOOD
TS-094058 $158990, R-1000 $39980, TR-3500A 524590,
TM-25T0A $45590, TS430S $655.90, TH-21AT $20590
WPB-21, VFO-120 $13990. YAESU FT-T20RVH $249.90,
FT-TSTGX $749.80, FRG-7700 $3659.90, FRG-8800 $479.90,
FV-101DM $269.90, SC-1 $145.90. Over 7500 ham-related
items, all major lines. Phone or send SASE for personal price
quote. MENTION AD. Prices cash, FOB Preston. We close at
200 Saturdays & Mondays. ROSS DISTRIBUTING COM-
PANY, 78 South State, Preston, Idaho 83263 (208-852-0830).

ATTENTION KENWOOD TS430S, ICOM 745 and 751, Yaesu
FT757GX owners! Modification for general coverage transmit
the right way_ Send $3.00 for each to W. Thomas, P.O_. Box 96,
Uniontown, PA 15401

DIGITAL AUTOMATIC DISPLAYS for FT-101's, TS-520's, Collins,
Swan, and all others. Six ¥ “ digits. 5" wide by 1 % = high metal
cabinet. Send $1.00 for information and receive a $25.00 dis-
count, Please be specific. GRAND SYSTEMS, Dept. D, POB
3377, Blaine, Washington 98230.

WILL SWAP, Bearcat 250 Scanner, Bird Hammate VHF Watt-
meter Model 4352, freq counter 10 Hz to 550 MHz Trl Model
5108, logical analysis test kit #2 Contntl Spec. Corp, VHF lin-
earfamplifier Lunar to 80 watts, VHF linear/ampl for handhelds
to 25 watts, all with manuals, for motorcycle. Must be Call-
fornia or Nevada area. Write, Gerrity, 307 Valencia St., San
Francisco, CA 94103

SATELLITE TV: Microwave interference a problem? The Orvis
Technology, OTl microwave filter is designed to be effective
when the interfering microwave s carrying video. The filter is
installed in the 70 MH2z line al the recaiver and is power pass-
ing. Try one! Money-back guarantee if not satislied! $50.00
Canada, $40.00 U S. {add $2 00 shipping and handling). Orvis
Technology, 203 Philip Streel, Dryden, Ontario, Canada P8BN
1NT7 (BOT7-223-6500)

COMPUTER PROGRAMS lor the Commodaore. Antenna de-
sign, Morse instruction, logging, others. SASE for brochure
UNCLE BILL'S SOFTWARE, Box 2403, Falls Church, VA
22042

WANTED: Meter for Gonset GSB-100 transmitter, Gary
Embler, 732 College Ave., Palo Alto, CA 94306 (415-424-1483),

C64/128 OWNERS. Master code through MORSE CODE CAM-
PUS. Thenuse MORSE COMMUNICATOR tosend and recelve
through your CW converter (wiring diagram included). 4 10 100
WPM. Works with any radio receiver and transmitter. Disk-
elte, manual and schematic $15.00 plus $2.00 s/h. JEN-PAUL
SOFTWARE, P.O. Box 10385, Scottsdale, A7 B5Z71

OSL CARDS: SASE to WB2EUF, Box 708, East Hampton, NY
11937

WEAMN ESTATE SALE: T553C (R-2 fiiters) + 3253A (R), per-
fect, $1000. Telrex rotator, 1,000 fi-bs rot. torque, with 200 it
control cable, $1200. Nye MBV 5 ant. wner, $350. Assorted
meters, coils, etc. Jan D. Perking, NGAW, 11942 Bos St., Cerri-
tos, CA 90701.

Say You Saw It In CQ

This Month's Goodie From The Candy Store

Yaesu FT-767

under $1700.00

Yassu FT-720 RVH 2IM 25 watl $248.90

Over 7500 Ham-Aelated Items in Stock, All Pricas FOB
Preston. Send SASE for NEW HF Price List, More

Specials In Claasifieds.
ROSS DISTRIBUTING COMPANY

78 South State Street, Preston, idaho 83263
| Telephone (208) 852-0830 We Close at 2:00 on Mon&Sat

MULTI-BAND SLOPEFI

"‘r‘l:o?h&“u 60036

BOX 39

WRIGHTAPES: (Since 1976) Unconditionally guaran-
teed Morse Code Practice on 60 min. cassette tapes.
Beginners 2-tape set 5 WPM $7.90. Also 3, 4, 5, 68, 10,
911, 12-14, 14, 16-20, 22, 24-28 WPM. Specify Plain
Language or Code Groups. Also plain lang. only
30-35, 3540, 4580. FCC type tests: 56, 11-12, 11-17,
13-14, 20-24. Call signs: 12-15, 20-24. Nos.: 522, 13-18,
18-24. Check, MIC, Visa $3.95 ea. PPD 1st class USA,
Can. Printud texts add $.50 per tape. Call anytime.
instant Service i
‘gﬁ- PH: 5174849794  WRIGHTAPES 0y
235 E. Jackson C-3 = Lansing, MI 48906
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Alpha Del$é Limited Space
High Performance Antennas...

?

THE SOLUTION TO
160-80-40 METER

OPERATION IN SMALL

AREAS!

. MMlnrlnwfraqumcy DX antenna.

* Combines the tremendous DX firepower of
the quarter wave sloper with the wide band-
width of the half wave dipole.

* One leg is 67", the other 55'. Installs like
mlnnrl:ud—\f Gruundr!ttrmthmuqhtnw

. Hwnpuntﬂsm wu-thrnugh Wmm

w&hnwﬁewmmm:nrmw
balanced feed,

« Only 66' overall length .. ... lmmm
Model DX-80 BO Meter Electrical Half
Wave Dipole —

= Also operates on 80 through 10 meters
with a2 wide range tuner and either coax or
balanced feed.

* Only 38' overall length . ....$69.95 each
Aﬂlaﬁeﬁmmhﬁlﬂpmmm
or direct. Add $4.00 2
shipping and handling .
(USA only). Exports quoted. -

ALPHA DEUTA CARIMNCATIONS. XC. (38,

P.O. Box 571 Centerville, OH 45459

(513) 435-4772 Orders * (513) 376-4180 Antenna Tech Info

current solutions to current problems

NORTHEAST ELECTRONICS
1952 MACARTHUR ROAD
WHITEHALL, PA. 18052

1-215-820-0112

CALLUS FOR
YOUR RADIO NEEDS

FOR SALE: Complete Drake 7 Line, TRT + P87, A7 rovr., MS7
spkr., WHT wattmir., SP75 sp. proc., P75 ph. patch, all filters,
books, service manuals, extender boards, some extra parts,
$1,300. N6TZ, Hal, BO5-484-4495,

DX-PEDITION: Roof Tower. Ideal because alr shipping weight
only 135 Ibs. Non-corrosive hi-grade aluminum structure ex-
tends 33 it. above any rool. One man assembly and disassem-
bly. Never used. $750., you ship. VETEHD, 604-265-3175.

61 BACK ISSUES of The Long Island DX Bulletin, Nov 83-Feb
86 $3 postpald, include SASE. Nate Willlams, WOGXR, 6915
Prairie Drive, Middieton, W1 53562

FOR SALE: Kenwood TS820 with CW filter, VFO-820, with all
manuals and original shipping cartons. All mint condition,
$525. Dee, KASSDC, 2200 Hasley Drive, OKC, OK 73120
(405-842-5373)

FOR SALE: Central Electronics 100V linear driver with RHalli-
crafter HT32A 1 kw linear amplifier. Both for $265. Riders
Troubleshooting Manuais Vol. 1, 1 through 5 abridged, &
through 22 in good condition. Waters universal hybrid coupler
(phone patch) $45_ Cushcraft Biitz lightning arrestors $4. Dow
Key DK-60 RF coax relay 115V $10. James Biddile Megger Cat

#51159 $305 Heath mod. PM-2 RF power meter 100 kMz-250
MHz $7. T.K. Brown, RD1 Box 225, Forksville, PA 18616

Get Your Best Deal ...
Then CALLUS ... TOLL FREE!

1 .300.2 33.6 1 68 (In Tennessee, call 901-683-9125)
KENWOOD [ 3 1ICOM]

WE TRADE!! CALL FOR FREE APPRAISAL!

AUTHORIZED DEALER FOR: Kenwood, ICOM, Ten-Tec, MFJ, | Send us your name and We are an Authorized
Astron, Mirage, B&W, Hustler, Cushcraft, Larsen, Hy-Gain, address...we’ll put you Service Center for
Butternut, Avanti, Van Gordon, Ameritron AEA and more . . on our catalog mailing list! KENWOOD
PLUS CURRENT USED GEAR

After the sale, =2 m r Store Hours:

It's the service M p h A t Monday-Friday, 9 to 5,

IFs the serv em 1S ALCUI Yordayridey,

E l t @ l (Central Time)
e __.. Electronics, Inc.
senc c.t.mu' 1465 Wells Station Rd., Memphis, TN 38108
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R-X NOISE BRIDGE

*Learn the truth about your antenna.

The Palomar R-X Noise Bridge tells you if
your antenna is resonant or not and, if it is
not, whether it is 100 long or too short. It
gives resistance and reactance readings on
dipoles, inverted Vees, quads, beams,
multiband trap dipoles and verticals from 1
to 100 MHz

Why work in the dark? Get the instrument
that really works, the Palomar R-X Noise
Bridge. Model RX-100 $59.95 + $4 ship-
ping/handling in U.S. and Canada. Cali-
fornia residents add sales tax.

SWR & POWER METER

# 8 0 ey

Mgy

vy

*The only meter that shows PEP out-
put directly, accurately, instantly.,

Shows power and SWR on bright red light
bars. See PEP and SWR while you talk! Au-
tomatic “hands-off” SWR reading. Power
ranges 20-200-2000 watts. Works from 1-30
MHz. For 115-v AC. 220-v AC and 12-v DC
models also available.

Model M-B27 $§129.95 + $4 shipping/han-
dling in U.5. and Canada. California resi-
dents add sales tax

& =
WA

TR
Send for FREE catalog that shows our com-
plete line of noise bridges, SWR meters, pre-
amplifiers, loop antennas, VLF converters,
audio filters, baluns, RTTY equipment, to-
roids and more.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Phone: (619) 747-3343

Please send all reader inquiries directly.
Say You Saw It In CQ
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We'd like to see your company listed here too. Contact
Amie Sposato, KAZTYA, at 516-681-2922 to work out an
advertising program tailored to suit your needs.

BALUNS

For beams. 1.7-30 MHz. 6-Kw PEP 1:1 or 4:1
ratio. Model BA-2000 $62.95.

For dipoles. 1.7-30 MHz. 6-Kw PEP 1:1 or 41
ratio. Model 2K $57.50.

< P
Q-
1.7-30 MHZ. 1-Kw. 1:1 or 4:1 ratio. Model 1K

1.7-30 MHz. 350-w PEP. Ratios to match 50/
75/100/150/200/250/300/375/450/600/800
ohms. Specify ratio. Model PB $22.95.

Add $4 shipping/handling in U.S. & Canada.
California residents add sales tax.

TUNER-TUNER™

* Tune your tuner without
transmitting!
* Save that rig!

Do you use an antenna tuner? Then you
need the new Palomar Tuner-Tunerto tune it
to your operating frequency without trans-
mitting. Just listen to the Tuner-Tuner's
noise with your receiver. Adjust your tuner
for anull and presto! you have 1:1 SWR. It's
as simple as that.

Easy to install. Works with all rigs. Elimi-
nates tuneup damage. Your rig will love it!

Model PT-340 $99.95 + $4 shipping/handl-
ing in U.S. & Canada. California residents
add sales tax.

S =
Send for FREE catalog that shows our com-
plete line of noise bridges, SWH meters, pre-
amplifiers, loop antennas, VLF converters,
audio filters, baluns, RTTY equipment, lo-
roids and more.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Phone: (619) 747-3343

Please send all reader inquiries directly.
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MISSOURI
RADIO CENTE

KENWOOD

g 1-800-821-7323

TS440S -oxcrne: TM2570 e new-

= 100% Duty Cycle e i 5

= 100 memories A, Watt FM Mobi _

* Direct Keyboard Entry = First With Memory & Auto Dialer

| it-i » 23 Channel Memory
* Dptional Built-in AT
On Sale Now, Call For Price! » Front Panel Programmable CTCSS

FT-757GX -carsvsrem FT-2700R oihde”

= All Mode Transceiver » Duc-Band Full Duplex = 60 MHz-805 MHz Continuous
» Dual VFO's = 25 Wan « 100 Memones

= Full Breaik-in CW = A0 MMz = Clock

= 100% Duty Cycle

IC-735 “new- IC-751A new IC-27A “Gattior Price’

HF Transce * 100 KHz -30 MHz * 25 Watts
> I..lﬂramﬂumpﬁ Mabile * FM Standard » 32 PL Frequencies
« Simplified Front Panel * 32 Memories * 3 Memories
« Continuously Adjustable * QSK (Nominal Speed 40 WFM) « Scanning

oulput Power up to 100 Watls

E2Kantronics

PACKET COMMUNICATOR

iN\,]ALINCOD

ALR-206T
“More For Your Money™

IC-02AT

* OTMF Direct
Keyboard Entry
= 3 Watts Standard
= 5 Watts Optional

S ASTRON

CORPORATION

ANTENNA SALE

HY-GAIN.. .on sale now KENPRO.KR400 $139.00

HUSTLER 25% off mobile KRS00 $179.00

CUSHCRAFT IC-3200A

KLM ALINCO . ..AAZ-7 $89.00

BUTTERNUT COLUMBIA CABLE Sale
HFBV $118.00 RG-8X .15/f1. $439.00
HF2V $110.00 RG-8 Superfiex .28/ft. Sale

144 SR $42.00 9913 Type .39/ft.
AVANTI. .. 151.3G$30.00 ....Rotor Cable .18/t
QUATRON H.D. Rotor Cable .31/ft.

CALL FOR BEST PRICES “While Supplies Lasts"

e MOST ORDERS SHIPPED SAME DAY




Why buy a low-power thumbwheel
HT when Yaesu's high-power hand-
helds are available for virtually the
same price?

Ours give you 2.5 watts RF output
right off the shelf. Or 3./ watts with
the optional FINB-4 battery pack

Ours come with a hi/low power
switch. A relative signal strength/PO

meter with nightlight. And built-in
VOX capability. (Optional headset
required.)

Plus ours ofter options like a
DTMF keypad. And a plug-in sub-
audible tone board with both encode
and decode capability

for them

And thanks to our unique robotic
assembly of surface mount com-
ponents, its all enclosed in a light-
weight and compact case, measuring
just 2.6 x 14 x 6.1 inches.

Choose from three models:
the FT-203R for 2 meters, the FI-/03R
for 440 MHz, and the FT-103R for
220 MHz.

As standard equipment you get
a rechargeable battery, AC wall
charger, rubber duck, earphone, belt
clip and soft case.

Plus a wealth of optional acces-
sories. Including a fast charger VOX
headset with boom mic. Mobile

CIRCLE 115 ON READER SERVICE CARD

More output
hey you PUt out.

L
|

bt BTME CEVIRD 1173
o £l 2 3 a
- B
78 8 €

radio hanger. Speaker/microphone.
DC car adapter: And much more.
So don't settle for low power
in a thumbwheel H1
Go with Yaesu. The best way to
get more power for your dollar

YAESU

Yaesu USA

17210 Edwards Road, Cemitos, CA S0/01
(213) 404-2700

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011
(513) 874-3100

1
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Ultra Compact

The new ICOM IC-735 is what
you've been asking for...the most com-
pact and advanced full-featured HF
transceiver with general coverage receiver
on the market. Measuring only 3.7 inches
high by 9.5 inches wide by 9 inches deep,
the 1C-735 is well suited for mobile,
marine or base station operation.

Dollar-for-dollar the IC-735 includes
more standard features...FM built-in, an
HM-12 scanning mic, FM, CW/, LSB, USB,
AM transmit and receive, 12 tunable
memories and lithium memory backup,
program scan, memaory scan, switchable
AGC, automatic SSB selection by band,
RF speech processor, 1.2V operation,
continuously adjustable output power
up to 100 watts, 100% duty cycle and a
deep tunable notch.

CIRCLE 47 ON READER SERVICGE CARD

Superior
Performance

it's a high performer on all the ham
bands, and as a general coverage re-
ceiver, the IC-735 is exceptional. The
IC-735 has abuilt-in receiver attenuator,
preamp and noise blanker to enhance
receiver performance. PLUS it has a
105dB dynamic range and a new low-
noise phase locked loop for extremely
quiet rock-solid reception.

MEMO MW M=VFO
= == =]

DOWN M-CH Uupr

Simplified

The large LCD readout and con-
veniently located controls enable easy
operation, even in the mobile environment.
Controls which require rare adjustment
are placed behind a hatch cover on the
front panel of the radio. VOX controls,
mic gain and other seldom used controls
are kept out of sight, but areimmediately
accessible.

Options. A new line of accessories
is available, including the AT-150 elec-
tronic, automatic antenna tuner and the
switching PS-55 power supply. The
IC-735 is also compatible with most of
ICOM's existing line of HF accessories.

R

see the 10735 at your authorized

ICOM dealer. For superior performance
and innovative features at the right price,
look at the ultra compact 1C-735.

First in Communications

ICOM America, inc., 2380-116th Ave NE, Bellevue, \WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligatior. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 735485
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