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Kenwood brings you yet another
breakthrough - the TM-941A TRI­
BAND FM TRANSCEIVER. Now you
can operate on three bands - 144,
450, or 1200 MHz - w ith one rad io!
This rlg even gives you full duplex,
c ross-band, trip le·band repeat!
• High power output.

50 Won 144 MHz, 35 W on 450 MHz,
and 10 W on 1200 MHz. (Selectable
low power: 5 and 10 W. 1W on
' 200 MHz.)

• Wide band receiver coverage.
118-174,438'450 (400-475 after
modification), 1240-'300 (1210 ,1330
after modification) MHz. TX on
Amateur bands only. Modifiable for
MARS/CAP. Permits required.

• CTCSS encode/decode built-ln.
38 sub-tones selectable from the
front panel.

• Cross-band repeat function.
Selectable single or dual input! Off­
set function on output. allows sim­
plex to repeater repeat!

Individual volume and squelch con­
trols help you "sort out- the signals.

Use the optional PG-4K or PG-4L to
mount the front panel remotely.
Selective calling option (DTU-2) .
Selectively call a single stattcn.or call
a group with DTMF tones.

e303 memory channel..
Store everything you need for effi­
c ient operation. All channels allow
you to store "odd split" repeaters.

.Versatlle scanning functions.
Band scan, memory scan and pro­
grammed scan with carrier or time
operated stop.

eNEWI Auto memory scan.
Automatically memorizes a busy Ire­
quencywhile scanning the band!

e Automatic repeater offset on 2 m.
Plus or minus 600 kHz for 144 MHz,
± 5 MHz on 450 MHz. and ± 12 or
20 MHz for 1200 MHz. (Manual offset
for 450 and 1200 MHz.)

• Fixed detect output.
For packet operators!

• Multl~functlon DTMF mlc lupplled.
• Auto power off and time-out timer.

Selectable a-step dimmer control.

o ra
For maximum performance.

ODtlonal Acee ecrlee:
• DTU-2 Digital paging (DTMF) unit
• PG-4K, PG-4L Front panel cable
kits . MC-45 Multi function rmc.
e MD-11 Extra mounting bracket
• SP·41, SP-50B External mobile
speakers . PG·3B DC line noise fi lter
• PS-430 Power supply . PG-2N DC
power cable.
Complete . e,.,.lce m.nu.ls .re ....ilable lot." Kenwood
nnsc-'''' .nd _ .ccesson.s.
Speo1k:efions, 1Nw..s, .nd ptice••re subject 10che~
without notice OI~lion.

KENWOOD U.S.A.CORPORATION
COMMUNICATIONS& TEST EQUIPMENT GROUP
PO. BOX 22745, 2201 E.Dominguez Street
Long Beach, CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
Po. BOX 1075,959 GanaCourt
M,sslssauga Ontana.Canada L4T 4C2

KENWOOD
". pacesetter In Amateur Radio
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Tone Alert beeps when squelch is
opened.
Auto battery saver, and economy
power mode to extend battery life.

SuPto 8
Flex antenna. PB-lO battery pack
(7.2 V. 6OOmAH). wall charger, bett
hook, wrist strap. bottom cover.

Optional .u:cess
• PB-5 7.2 V. 200 mAh NiCd pack for

2.5 W output
• PB-6 7.2 V. 600 mAH NiCd pack
• PB-7 7.2 V, '100 mAH NiCd pack
• PB-8 12 V, 600 mAh NiCd for

5 Woutput
• PB-9 7.2 V, 600 mAh NiCd with

built-in charger
• PO 10 7.2 V. 600 mAh (works with

BC-2 wall charger)
• PB-11 '2 V, 600 mAh OR 6 V, 1200

mAh, for5WOR 2 W
• BC-10 Compact charger
• BC-11 Rapid charger
• BT-6 AAA battery case

-7 AA battery case
OC-1/PG-2V DC adapter

C-2 Headset with VOX and PTI
• SC-24, 25, 26 Soft cases
• SMC-31 Speaker mic.
• SMC-33 Speaker mic. w/remote

cont rol
• TSU CTCSS encode/decode unit
• PG-2W DC cable w/fuse
• PG-3F DC cable with filter and

cigarette lighter plug
• WR-1 Water resistant bag

NOTE: The BC-11 and BC-10 stand chargers
can charge all NiCd packs except the
PB·l0.

... pacesetter in Amateur Radio

KENWOOD U.s.A. CORPORATION
COMMUNICATIONS &TEST EQU IPMENT GROUP
P.O. BOX 22745, 2201 E. Dominguez Street
Long Beach. CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.D. BOX 1075.959 Gana CouJJ.
MlsSiSsauga,Ontano, canada L4T 4C2

Automatic repeater offset.
.~

KENWOODCO/,:;:;JIe:J JetVICe roliInlIIIS _ ....wable lor..~00d
~"'sfIl(1 most
~ ......aod pnces$UOjeCf IO C.... tge

...>ll'lour IlOO(:ll Of 00I1Qd011.

qlo coverage
TH-26AT, 136-173.995 MHz;
TH-46: 438-449.995 MHz.
(TH-26AT modil/sb/e lor MARS/CAP. Permits
required,) TX on Amateur band only.

1D I Tone Sq elch Syst on

Enables selective calling with 3-digit
DTMF codes! The DTSS codes can
be stored in channels 1- 3.

nnlng
Band and memory channels can be
scanned, with time operated or car­
rier operated scan stop.

'I chan 'I
Store everything you need, including
CTCSS and DTSScodes.Ten chan­
nels can store RX and TX frequen­
cies independently for odd split
operations.

on.
Four 15-digit DTMF codes can be
stored for auto-patch use.

p ..Iectabl ~or

Choose from 5, 10, 12.5. 15. 20, or
25 kHz steps.
Five watts output when operated
with PB-8 battery pack or 13.8 volts.
Large top mounted LCD display,w ith
night-light.

Select the radio that lets you
choose who can call you. The new
DTMF encode/decode squelch sys·
tem (DTSS) gives you selective cau­
in~lther"s ing le page" or "group
call". You also get a four 15 digit
euto-dteler; DC direct-In capability
(with optional PG-3F or PG-2W),
versatile scanning functions, wide·
range of DC power sources,5 W
capability, and an extensive list of
exciting accessories I
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ZEROSIAS
EDITORIAL

A t the recent Dallas HAMCOM I no­
ticed a very interesting phenomenon.
There was a petition ci rculating demand­
ing political redress from the ARRL on
their recent proposal to " excommunl­
cate" DXpeditions or certain OX opera­
tions which seemed 10 encourage bad
behavior on the amateur bands. I use the
word "seemed," because the proposal
would make it appear that on the part of
the DXpedilion and the thousands of
amateurs call ing them the re is some sort
of collusion to create an internationally
embarrassing , raucous situa tion, albeit
"The Ugly Ame ricans Take To The Air."

At the Dayton Hamvennon there was
celebration on the part 01amateurs who
had helped defeat another AARl propo­
sal on shifting frequencies for digital
communications. The announcement of
the League 's formal w ithdrawal of their
FCC proposal came at Dayton . 1was told
that part of the rationale for the proposal
was based on "how we looked to the rest
of the world at WARC ,"

So it would appear that while the
League concentrates on the "Big Pic­
ture," the American amateur has be­
come polit ic ized and in some ways radi­
calized against what has been heretofore
the unquestioned establishment. In the
'60s everyone went along with the rat ion-­
ale for "Incentive Licensing " even
though the consequences proved dire to
the hobby. Today some amateurs ques­
t ion whether the "emperor has clothes"
o r not , and they are not shy about saying
that sometimes the emperor is just stand­
ing there naked and looking foolish ,

If you think I'm League Bashing ,you' re
wro ng. II's not a question of "us against
them" or " them against us," for the
ARRL should be our respected national
organizat ion . In the last few years more
and more amateurs have begun to feel
that the League has been marching to a
different drummer and keepi ng an agen­
da that no longer represents their consti­
tuency (that's us).

Years ago we at CO liked to th ink of
ourselves as " the loyal opposit ion," pro­
viding an alternative voice. As other peri­
ocncats came on the sc ene, they too add­
ed their com men ts as well as their
readers' thoughts . I th ink that eve ryone
agreed in principle that there was, and
still is, a need for a national representa­
tive organization. As years went by and
times changed , the concept of "loyal op­
position " was viewed as an adversar­
ial posit ion, and at t imes the wagons
were drawn in a circl e to defend the
indefensible.

Emot ionally the wagons are still drawn
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in a tight circle . The blind trust is no long­
er there, nor is the blanket acceptance of
the all-knowing smile that says " trust us
to know what 's right for you" and "we're
wo rking behind the scenes, so we know
thi ngs that you don't (and we can't tell
you)." People these days won't take that
attitude from the government , let alone
from the League. This is not a slap in the
face of the League . It's just that people
are more willing to stand up for what they
believe and to ask lor accountabi lity.

The concept of a league is that it
should represent all amateurs, not just
members, and reflect what is good lor
amateur radio, not just its membership.
Maybe that's too ideal or naive to expect ,
but that is what is being inferred. Most of
us don't belong to the League. More of us
should . The League represents about
25 % of us, the us being licensed ama­
teurs . To be fa ir , neither the League nor
anyone else can tell you what most 01 us
are doing with our licenses.

There are at present about a half mil­
lion of us out there doing different th ings
(o r nothing) with our licenses. We are no
lo nger the small homogeneous group of
the'405 that offered bl ind fa ith and loyal­
ty to government and 38 LaSalle Street.
We're all self-policing in the sense of be­
ing policemen on the bands and protect­
ing or advanc ing what we const rue our
rights to be.

Aga in, to be perfect ly fair , if you con­
sider all 01 the amateurs involved wi th
what is questionable , despicable, and
blatantly illegal activity of the recent 3Y
and 701 operations and add in al l sides of
the marit ime net fiasco, they add up to a
very, very small percentage of the half
million of us. It should come as no sur­
prise to anyone when the next bit of rare
earth to get activated produces the same
feeding frenzy ,The problem is ignorance.

The roleol the League is changing, and
I'm not sure if the organization has fig ­
ured that out yet. The recent display of
petitions and organized res istance to
ARRL-backed proposals has shown in
pe rhaps a small way that its purpose is
not necessarily to perpetuate itself by
creating restr ictive leg islat ion or regu lat­
ing behavior. Its purpose would seem to
be evolving into teaching appropriate be­
havior rather than regulating it. In fact.
the entire hobby would benefit f rom such
a program.

Since 1983 we have spent more time
discussing code or no code and how hard
(o r easy) to make license exams to pro­
tect everyone's leelings and egos, than
we have spent sitting down and trying to
develop material to teach the average

amateur what is actually done on the air.
I've wr itten for years that one of the few
elements of the exam that can be fa iled
(and a license still issued) is the one on
rules and regulations.

I know in some perverse way it makes
sense to memorize the theory of some
c ircuit that you can't afford the test
equipment to check out, and to totally ig­
nore how to work split operation or under­
stand what the controls on your t rans­
ceiver do. We have this irrational f ixation
on the way things should be and a total
disregard of the way they really are.

Learning more and more theory or
faster and faster ecce will not so lve our
problems nor add toour ranks. Bad oper­
at ing is "teamed" and is not eradicated
by punishing a DXpedit ion. Bad operating
is not confined to license class or the
number of years a license is held. It also
is not confined to Americans, as listening
to any pile-up will attest .

If we are to expect an influx of new am­
ateurs via a Communicator Class li­
cense , then we shouldn't be adding tothe
problem. The government through the
FCC long ago decided to deregulate ama­
teur radio, not create an alternative body
to assume the task. What we should be
doing now and not somewhere down the
road is examining that reality and making
it work.

Self-policing is also a concept w ith lit­
t le grounding in reality. It infers some­
thing punit ive rather than instructive, and
I'm afraid that it too is standing naked in
the wind. To punish the operating activity
or to seek legislation to remedy a pur­
ported " image" problem is to say we can­
not educate our licensees. I can't accept
that, especially when for years we've
gone out of our way not to include or val­
ue material on rules , regulations , and op­
erating on our licensing exams.

If all we and ou r national o rganization
have to worry about is punishment and re­
striction , then we have fai led our basic
obligat ion to teach what is important , ex­
pected ,and needed to be a good amateur
radio operator. It is st ill amazing to me
that no o ne finds it curious that an individ­
ual can pass a license exam (of any c lass)
and still have no idea how to bu ild or buy,
set up, or operate the station for wh ich he
or she is licensed. Try out that concept
w ith the FAA.

Rather than c rea ting more "image­
changing" fiascoes ala Incentive licens­
ing , why don't we try to work at reality for
a while? How crazy can it be to prepare
someone for what he or she actually
needs to know in order to be successful?

73, Alan. K2EEK

S.y You S.w It 'n CO



'5 IsoLooplM HF ANTENNA
REVOWTIONARY COMPACT DESIGN

O
nce again AEA has achieved a significant enginee ring
breakthro ugh with its high-performance. low profile
HF IsoLoop antenna. Performance isn 't compromised

by its small size. Operate your favorite HF band ( 14 to 30 MHz
frequency coverage) from areas with restrictive zoning ordinances
or apartments and condos. Or rake it with you on vacation.. .
it's the ideal go-anywhere portable an tenna. And it's the only
antenna you need to cover 14 to 30 MHz. O;\l'E antenna instead
of numerous dipoles and without any traps!

ISO Watts. Rated up to 150 watts, the IsoLoop transmits
and rece ives on any frequency between 14 to 30 MHz. When
mounted with the loop in the horizontal plane. the radiation
pa ttern is omni-d irectional and horizontally polarized. with the
gain of a dipole. Maximum radiation is at low angles which is
ideal for OX operation. The IsoLoop may also be mounted
with the loop in the ve rtical plane to provide a null in a desired
direction. Tuning is provided by a precision stepper-motor and
a small remote control box. the LC- l.

The Isol.cop does not need ground radial s and its balanced.
shielded feed- loop isolates the feedline from the antenna. The
IsoLoop is well-isolated from the feedline. Like AEA's lsopole
antennas. your signa l is radi ated by the antenna and not the
feedline. With end-fed antennas, the outside of the coax becomes
part of the antenna, resulting in noise and computer hash pickup
and increased TVI problems.

lligh-Q Design. One of the unique features of the IsoLoop
is its inherent High-Q. The IsoLoop can be considered a very
sharp tunable filler that radi ates. The narrow bandwidth sup­
presses harmonics from your transmitter reducing TVI problems.
It also attenuates out -of-band signa ls from nearby transmitters
that could overload your receiver.

Compact . The IsoLoop is square,
with rounded comers, and measures
32 inches on a side and we ighs only
12 pounds. & "C:'IUse of the lsoLoop's
small size . it makes a perfect att ic
or balcony antenna. It's also excellent
for portable operation. recreational
vehicles or camp-site use. A rotator
is not necessary when used in the

r-----------, omni-directiona l,
horizonta lly polarized mode.

Revelutlena ry, The AEA IsoLoop antenna
represents years of researc h and development.
Others may try to imitate the lsoLoop. but none
can match the patent-pending design.

AEA also provides techn ical support from the
factory or through your personal computer and

eccccc tc-r control box with modem on CompuServe 's Ham Net. If you are
vcoooe speed tuning

already a CompuServe member, just type GO
HAMI\!ET at any CompuServe prompt For a free introductory
CompuServe membership. call 1-800-848-8 199 and ask for
representative #48.

AEA Brings You A Better Experience

Advanced Electronic Applications, Inc.
2006-196th St. SW/P.O. Box 2160 tvnnwood. WA 98036 206-775-7373

Specifications subject to cha'Ige without rctce Of obIIga1ion. Deolef Inquiries Invited. Copyright 1990.
Stand optiOnal.



DJ-160T
DJ-460T

Engineered with the most advanced elec­
tronic technology, the new DJ.160T and
I>J-460T. VHF and UHF FM hand -held
transceiver from Alincoare now avai l­
able. Standard feat ures incl ude
simple operation. easy 10 read LCD.
3 mel hods of frequency selection.
SW when operated on 12V DC. and
a unique DT~IFDecode/display Iea­

lures.

• t:Itra Compact Bod)":
5-112"( H), 2- I I2"(W) , 1-1/4''(0)

• Power Output
DJ · I60T 3 Walls
DJ-460T 2.5 Wails
wi th standard 700mAH Battery

• Extended Frequency Coverage

DJ-160T
144.0 Mhz . 147.995 Mhz (T X)
137.0 Mhz - 173.995 Mhz (RX )

DJ-460T
440.0Mhz - 450.0Mhz (T X)
41 0.0Mhz · 470.0Mhz (RX )
SJlC'Cifu;:ation guaranteed on amateur band
(01)' (Modifiable for mars I Cap-permits

requrred j

• Easy 10 Enter Frequency Selection
Direct Frequency entry from keyboard.
UP/DOWN Buttons or Dial

• 20 ~lemof) ' Channels plus I Call
Channel
Tone Frequency. Tone Encode. + or .
Shift. DSQ Setting and Offset
Frequency can be stored in memory

• 3 Scan Modes
Memory Scan. Band Scan or Program
Scan

• 2 Selectable Scan Types
Busy Scan - Resume Scan after the
signal drops

WOW!
SO MANY FEATURES!

Time Scan - Resume Scan after a 5
second pause on a busy frequency

• DSQ (DTMF Squelch) Function
3 Types of paging Function . Group
Pag ing. Private Paging in a group or
Private Paging to a specific person
(This Function is compatible with
other manufacturers units) The DTMF
decode Function and optional lone
squelch (D1- 160) will give you
additional flexibility in your
communication needs

Encode: 38 Programmable Sub­
Audible Tones. Displayed in Hz.

• Prtorlty Function: YFO Priority.
Memory Priority or Call Priority

• Simultaneous Scanning and Priority
Operation with Several \'arlations

• Dual Walch : The unit will scan
between Call Frequency and VFO
requency. or Call Frequency and
Memory Frequency. pausing 3 seconds
on each frequency alternately

Auto Power Off Function
This function wi ll tum the power off
automatically after 30 minutes of
non - use

• Auto Dialer: There are two. 16 digit
memories for freq uently used numbers

• DT;\IF Decode/Display Function:
The un it displays DTMF Codes. as
received. on LCD

• Reverse Function. LCD Light.
Battery Save and More - Much
~Iore:

• Limited 2 Year Factory
Warranty

ALiNCO ELECTRONICS, INC.
20705 S. WESTERN AVE., SUITE 104
TORRANCE, CALIFORNIA 90501
TEL: (213) 618-8616 / FAX: (213) 618-8758

CIRCLE aON READERSERVICECARD



mE REMOTABLE
TWIN BANDER

DR-S90T
automatically. While ARM mode is active,
scanning stops at vacant channels and
pauses, then starts again automatically.
This function Is useful to find vacant
repeaters.

· ABX (Automatic Band Exchange)
Function

· Bell Function

· Dimmer Function
Selectable 2different brightness of LCD
light

· Three Priority Functions
VFO Priority, Memory Priority and Call
Priority.

• Repeater Ooeration
The DR-590t can be used as a cross band
repeater.

• Full Duplex Cross band Operation

• Others
1. Auto Dialer function

a6 Channel Steps (5/IO/taS/tS/lO/15
Khz)

3.. DTMf Monitor Function
4. 38 Sub-Audible Tones built-in
5. And Many Other features

code squelch and lone squelch work
together as a powerful calling funcnon.

· Various Useful Paging Functions for
Grouping Calling and Individual
calling

· Remote Control Microphone
With this microphone there are several
functtons that can be controlled remotely:
I. Direct setting of frequencies in VFQ mode
2. Up/Down of memory channels In

memory mode
3. Shifting to call mode
4. ARM (Automatic Repeater Mode)
5. VHF/UHF Switching
6. Up/Down by I Mhz steps
7. Setting and Selecting DSQ codes
& Setting and Automatic Dialer

· scanning Features
Memory Scan, Program Scan. ARM Scan,
Band Scan, and more Scan.

• Memory Channels
The unit has 28 memory channels, one
independent 'Call' channel, and 10 ARM
memory channels (40 channels in total)
You can program set tones, shift frequences,
shift directions, and channel steps In each
of the 28 memory channels.

· ARM (Automatic Repeater Memory)
Function
10 repeater channels can be memorized

• Simultaneous
Receiving on both bands at the same time
Scanning Intermix scan model on both bands
at the same lime.

FEATURES

The ALiNCO Model DR-59QT is a full featured/dual band tranceiver that is user friendly,
and puts the fun back in Radio.
The DR·59QT is packed with more features than most hams will ever use. But it is

engineered so that you don't have to be an engineer to understand and use the various
functions. The easy LCD display lets the operator know,at a glance, which functions are
in operation.
ALiNCO has listened to you, the Ham,and incorporated many of the features you told us

you wanted in a Dual Band (VHF/ UHF) radio. And we did it while keeping the operations
truly user friendly.

• Ultra-Compact Body
1-7/8' (W) xl' (H) xr (D)

• High Power (Selectable)
High:45W at VHF High:3SW at UHF
Middle: lOW Middle: 8W
low: SW low: 4W

• Extended Receiver Range
t44.oo - 147.991 Mhz (TX), 130 -173.991 Mhz
(RX), 440.00·449.991 Mhz (TX), 410 ·470
Mhz (RX)
(Specification guaranteed on amateur
bandsonly, Modifiable for MARS/CAP
permits required)

· Independent VHF & UHF Controls

• Detachable
With the oplional remoung kit, the front
panel can be seperated from the main unit

• DSQ (DTMF Squelch) Function

· Code Squelch Function
You can program a 3dlgn code that will
open the squelch only when the same code
signal is receive from another transceiver.
This allows for selective receiving. Addition­
ally, with the optional tone squelch unit, the

ALINCO ELECTRONICS INC.
20705 S. WESTERN AVE ., SUITE 104 TORRANCE. CALIFORNIA 90501
Tel : (2 13) 618·8616 Fax: (213) 618·8758
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ANNOUNCEMENTS
-The lollowlng Special E....nt Itatlons will be on
the air In August:

KA1BB, from Flat Hammock Island. Fishers Is­
land Sound. NY: Tr i-Gity ARC: 1300-2OOOZ Aug. 5:
lower 20kHz cteererar phoneandCWbands. 10, 15,
20, 40meters, center ct 10 meter Novice band. 2 ma­
ter sse band. aSL with letter-size SASE via Trt-City
ARC, Box 686. Groton. CT 06340.

K2CGD. from 2001h anniversary of founding 01
U.S. Coast Guard. Wildwood. NJ: u.s.Coast Guard
Engineering Center and Cape May County ARC; from
2000-2359Z Aug . 1, 2, 3. and 12OO-2359Z Aug, 4:
phone 28.375, 21.375, 14.300. 7.235. 3.875: CW
21,175, 14.100,7.110.3.710. ForOSlandcertilicate
send 9 x 12 SASE and QSL to K2CGD, USCG
EECEN, P.O. Box 60. Wildwood. NJ 08260.

W2USA, from Goodwill Games , Seattle. WA; Fort
Lew is Amateur Radio Activity: July 20 through Aug. 5:
lop 15kHzof General portion of 80 , 40 , 20, 15, 18 me­
ters, NovicelTech porl ionof tornete-s. scrost seoc
No. 10SASE to ccomaocer. J Corps ard Fort Lewis,
AFZH-PAM-H, Ft. Lewis, WA 98433-SOOO.

W20B, from Nat ional Lighthouse Day , "Old Bar­
ney, " Barnegat Inlet, Barnegat Light. NJ: Old Barney
ARC; Aug. 4- 5; CW 3.540, 7,040, 14.040,21,040,
28,040; SSB 3.900, 1.215, 14.290, 21.390, 28390:
FM 140.835 repeater , 146.52. For special OSL send
SASE to NU2F.

WC2ADK, I rom 4-H Fair, Bridgewater, NJ:scmer­
set County Office of Emergency Management; Aug.
15-11 from 1400--01OOZ each day; lower 25 kHz 01
General 80-10 meters arc 10 meter Novice, visitors
on 145.32 simplex Seod QSL ere SASE to Somerset
CountyOEM/4H, P.O Box 3OOO,Somerville, NJ 08816,

N3GBH, Irom Perry Street railroad station" Titus­
ville, PA; Oil Creek Valley Radio Society: 1300Z Sat.
through 1900Z Sun., Aug, 4 and 5;CW-Novice por-

non 0180, 40, 15 meters.SSB- Novice portion of 10
ard General portion 01 15, 20, 40, and 80 meters. For
special photo OSL cancelled from the only opera ting
ra ilway post ctuce car in the country, send QSl and
No. 10 SASE to Bill l yons, sr.. N3GBH, 421 South
Drake st.. Titusville, PA 16354.

4·llnd, from Steam and Gas Show, Benton, KY;
Marchail County ARA; Aug. 4- 5: 20 kHz above the
lower phone portion of General band edge and
28,361 plus or minus for QRM, onNovice portion. For
certif icate send SASE to MCARA, P.O. Box 534, Ben­
ton, KY 42025,

AB4MT, Irom 200th anniversary of U.S. Coast
Guard, U.S. Coast Guard Communications Station,
Miami , FL;active duty coast guard cos: QOO()..24OQZ
Aug. 4; .060 kHz on 1. 14, 21 ,28 MHz CW; 1260,
14260, 21350. 28450 kHz SSB. For special ad ition
"collector 's Item " OSL, QSl direct via USCG ceo­
municalion Station Miami, FL-NMA, 16001 SW
l 11th Ave ., Miami, Fl 33111·1699, or via AB4MT
CBA.

WA4AVU, from Hoover Days, Shenandoah Na­
tional Park, VA: l aurel MarylandARC; 1600Z Aug 25
10 1600Z Aug. 26; VHF/UHF 50.125 SSB, 144 2 SSB,
146.52 and .55 FM, 432.1 SSB; HF 3.940, 1.240,
28.340 SSB. For special photo certif icate send QSl
and No, 10 SASE to Laurel ARC, Box 3039, Laurel ,
MO 20109.

AA8AA, Irom All-American Soap Box Derby ,Cuya ·
hoga Falls, OH ; Cuyahoga Falls ARC; 2200--0300Z
Aug. 6- 10, l l00-2000Z Aug, 11 ; 3.860 , 14,240,
28,420. For certificate send large SASE by9/2019O to
CFARC, Box 614 ,Cuyahoga Falls , OH 44222.

K8PBQ, from Jewish Communi ty Center Maccabi
Games, Detroit , MI; JewishCommunityCenter Radio
Club; Irom 1400-0100Z Aug . 19-26; CW up 45 kHz
l rombot1omof all bands;Novices 3125, 1t25, 21 .125

MHz; phone 3910, 1280, 14.335, 21.380, 28.580
MHz. Special OSLs and certificates: certificates for
contacts on both CW and phone Send No, 10 SASE
lor QSl , 9 x 12 for certificate to JCCRG-K8PBO,
6600 West Maole Rd.. West Bloomfield, M148322,

W8Al, Irom Pro-Football Hall of Fame Greatest
Weekend,Canton, OH; Canton ARC; 2200-02002 Ju­
ly 30 through Aug, 3, and 1100-23002 Aug, 4- 5:SSB
28.350,21 .350, 14.210,1.210; CW 28.150, 21.060,
14.060, 1.060: RTTY, packet , AMTOR, 2 meter FM
also, plus SWLs welcome. For untcrceo certi ficate
send OSL arc 9 x 12 SASE with 45 cents postage.
For OSL or folded certificate send OSL and NO. 10
SASE. Send to Randy Phelps. KD8JN , 1226 Detverne
Ave . SW, Canton, OH 4411Q.1306 .

DA1WA, Irom DXpedit ion to Castle Frankenstein,
near Darms tadt, West Germany; wtesbaoen ARC;
2000Z Aug 3 through 12002 Aug. 5; SSB and CW
10-80 meters using 100 wetta and a dipole. OSL via
the bureau or direct to DJ0PU lor special OSlo

GSIJDC, from Jaguar Drivers Club, Old Warden
Airfield,UK; The Bedford and Distric t ARC;Aug, 26; 2
and 6 meters and as many of the HF bands as possi­
ble, QSl to Bedford and District ARC, 1 Perring
Close, Sharnbrook, Bedford , UK (no certifica tes ,
etc .. mentioned).
• The lollowlng hamlest. , etc., are alaled for
Augusl:

Aug . 3-5, Cenlral Oklahoma RadIo Amaleurs
Ham HolldaylARRL Oklahoma Stale cenvenuon.
Lincoln Plaza Convention Center, Oklahoma City,
OK, Contact CORA, P.O. Box 95942, Oklahoma City,
OK 73143-5942. (License exams Saturday and
Sunday.)

(continued on p . 12)

ter
You want nexibility in your packet TNC. You demand to

run any major application without hardware changes. Only PC*
Packet Adapter lets you choose from the longest list of application

programs. They're all "standards" in use around the world and they all run
on the dual-port PC'Packet Adapter.

Read MY lips! All PC'Packet Adapters have always been complete dual-port
TNC's. Every one of DRSI's boards gives you multiple, simultaneous

connections on both ports.

Never worry again about outdated hardware and firmware ' upgradest.Our
oldest PC*Packets are running the newest programs with no changes at all.

DRSI bas a full line of packet radio systems that run inside your PC.
Prices start at $149 .95 for a complete VHF system that's ready to

plug into the coming 9600 baud "packetRADlO". Call your
dealer or DRSl today !

::x:: I
2065 Range Road

Clearwater. FL 34625
(8 t3) 46t-0204

"PackeIOuster" and "Cluster Companion" are trademarks o f Pavilion Software, "PC I'Packet Adapter" i s a trademark of Digital Radio Systems, Inc.
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ANAHEIM, CA 92801 BURLINGAME. CA 94010 PHOENIX , AZ. 85015 SAN DIEG<?~ CA 92123
262() W. UI f'illma 999 H0W3rd /We, 1102 W. Camelback Rd. 5375 Kearrry vil la Rd ,
(71 4) 751·3033, (213) 860-21)40 (415) 342-5757 (602) 242·3515 (619) 56Q.49l1O
8et-Mlen Disrle)'larld & Georoe, Mgr, WB60SV Gary WB7SL'( "'lIf. Tom, Mgr, KM6K
KIIOUS Be<ry Farm 5 miles S/)IJlh 00 1111 from SFO East 01 Hwy 17 HW'1 163 & Claremont Mesa 8M!

Bob Fell1lrD W6AJ ATLANTA GA 3D34lI OAKLAND, CA 94606 SALEM, NH 03079 WOODBRIDGE, VA 22111
PresidenllQwner 6011 Butor1:l Hw'V 2210 Livingston 51. 224 N, Broadway 14803 Build America Ofive

Jim RtIfferty N6RJ (404) 263-0700 (415) 534-5157 1~3756 {103j6(3.1(J63 1-801).«4"-799
VP.N.IH)/lal larry, Mgr. WD4AGW Rich . Mgf. WA!!NYB Pa ul, Mgr NW1U Curtis. Mg,. WB4Klt.

SallIS Manager OofaYIlle, 1 fill, north 0/1·285 IS.Ml) II 23Rl kie. Ramp 28 miles north 01 Bostoo e~~ I 1·93 Eli! 54, 1·95 South to US RT 1

W"L~ IN 8lOf1f ItOtJRS
1\1 .....$ ':lG ....

CLOSUI SUi'lOAVS

VAN NUYS, CA 91411
6265 Sepulveda Blvd
(818) 986-2212
AI, ~r K6YRA
San Diego Fwy, at Victory 81\o1l
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This month we pick up the odyssey of Marek,
YJ8MB, as he tours the Venuatu Archipelago
putting a new IOTA Island on the air-OC-111.

A DXpedition To The
Shepherd Island Group YJ1SHD

BY DR. MAREK BLADOW5KI, D.D.S. ' , YJ8MB

Here 's Marek demonstrating amateur radio to some of the island 's youngsters. Per­
haps there is a budding amateur among them .

I had been planning a DXpedition to the
Shepherd Group of the Vanuata Archipel­
ago for quite a long time- actually since
IOTA management gave the islands a
new directory number , QC.1 11 . During
my contacts with IOTA, I had promised to
go there after retu rning from my expedi­
tion to the Torres Group in December
1989. Unfortunately, some circum­
stances arose which made my t rip im­
possible at that time. Finally I went there
on January 19, 1990.

This time I decided to hire a plane so as
to be independent of public transport. I
also acquired a Kawasaki 1800 W gener­
ator to avoid the lack of power situation I
had in Torres. Jack Scantlin, YJ8AB, my
amateur friend, gave me a brand new
A4SCushcraft beam and a very accurate
marine compass. I decided to make a
brief but effective trip, and the weekend
seemed to be the best time. Assisting me
on this trip were my wife, Iwona, and our
friend Dr. Ewa Rybowska from Fij i.

The French pilot , Claude Mit ride, and
his Cessna awaited us at Vila airport
when we arrived with over 330 los. of lug­
gage including rig, antenna, fuel , mast,
supporting equipment , and personal ef­
fects. We started loading the plane and
immediately had problems when we tried
to load the six-section aluminum mast. It
would not fit in the plane. We tried to put
the sections through the ope n window on
the pilot 's side, but could only fit four of
the sections. Unfortunately , I had to
leave two of them behind.

The aircraft was fully loaded and
seemed to be bursting at the seams. We
could hardly close the doors. Claude
started the engine and said the rear was
overloaded, so we shifted heavy pieces
forward, inclu ding rig, life raft, fuel , etc .,
which required us to contort our bodies

· P.O. Box 217, Port Vila, Republic of
Vanuatu

Say You Saw II In CQ

into unnatural positions. Finally we took
off much to my delight and Claude's
amazement.

We landed on the grass airstrip of Ton­
goa Island in the Shepherd Group after
one hour of flying over some of the most
beautiful Vanuatu islands and reefs .

Before we left Vila, Claude arranged
with the local pr iest so that I could stay
and t ransmit from the Catholic mission.
When we arrived, the priest was some­
where on the other end of the island and
nobody there knew who we were or why
we had come.

Woraviu vill age was to be our home for
the next few days and was only a short
distance from the airstrip. The locals
helped us to carryall of our luggage. The
priest's assistant showed us our accom­
modations. The mission was a simple
double hut made of bamboo and cove red
wit h a pandanus thatch roof. There were

two rooms ; one was the sleeping quar­
ters and the other had a few chairs, a ta­
ble, and a little altar where every morning
the priest would pray.

The only place to put my rig was at the
altar, so with permission from him. I set
up the rig . I then started to establish the
antenna system. All the men of the village
helped me while women and children
were watching. I knew the vill agers did
not have a clue as to why I was putting up
this antenna, but nobody questioned it.

When I put particular parts of the an­
tenna elements together and started to
make the necessary measurements, one
of the brave ones asked. " Excuse me, sir.
What are you going to do with these
tubes?"

I replied, " J am going to talk 10 people
worldwide."

" True, with Australia , too?"
" With Aust ralia , too. It is the closest
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The home of the YJ1SHD DXpedition. This is normallya Catholic Mission on the Island
of Tongoa. and was graciously loaned to the group for the operation .

An antenna party looks pretty much the
same all over the world. Team work and
muscle help to put YJ1$HD on the air.

cool ing fanand lights through a switching
board that I had brought with me. The sta­
tion was fed via a 60 foot extension cord
to the generator to keep the noise down.

I decided to have a last look outside be­
fore I began. The beam was glistening in
the setting sun. The orange sky cast a
warm glow over my station , cooled by a
gentle sea breeze rust ling through the
swaying palms on the rolling hills sur­
rounding me in the middle of the Pac ific
Ocean.

I switched on the generator. It worked
perfectly. The whole Village was watch­
ing me in silence. I entered the mission
with pride , sat behind the altar . and
started transmitting on 21.260 MHz,
which is the internationa l IOTA frequen­
cy . I just said once "This is YJ1SHO OX­
ped lt ion to Shepherd Group,CO OX," and
a huge pile-up appeared. Theyknew I was
there and they were waiting for me.

At 0622 GMT I worked the fi rst station.
which was JA1HU, 59+ 10 both ways,
ma rvelous copy. After 30 or more Japan­
ese stat ions, the first South Korean came
through. It was HLl AHS, 59 + . It seemed
as thoug h propagation was the best I had
had in all of Vanuatu. PY30L was the fi rst
South American. He was 55 but very
clear, so I did not even wor ry about turn­
ing my beam to the east..Our ing the first
hour I worked about 150 stations from Ja­
pan, Indonesia , Korea, and South Ameri­
ca, all with excellent repo rts.

At 0731 GMT the first European came
through. It was my friend uvc. 11 ZL. He
was st rong but copied me 55. Later on
John. 11 HYW, Italy's IOTA Manager, ap­
peared.also not too strong .The band was
not open to Europe yet .

I ordered my manual rotator team to
turn to the northwest , which is the short
path to Europe. They did exactly the op­
posite, so I had to show them agai n how
to do it . I still worked a majority of Japan-

~

f --- - -
\

continent to this island. so I hope it wi ll be
the easiest to talk with. "

We connected the elements to the
boom and fixed up the fi rst section of the
mast . Later we attached the second,
thi rd, and fourth , which made a 25 foot
high mast which we fixed up against the
back bamboo wa ll of the mission and se·
cured by rope . I took a compass to estab­
lish di rections, drew compass points on
the ground, and tu rned the beam to the
north. A couple of natives ,after my expla­
nation. dec lared themselves to be the
manual rotators.

I connected the IC-PS30 exte rnal pow­
er supply 10 my IC-751A. I then set up a

ICon5 HF Im/Su. en. Ren $199.00
Ic·n6 HF/6-llr. ImJG.1, Cn. Hm 1099.00
IC-135 HF Im/GI.. ell. Rerr 939,00
AH-!A HF AlI.llllie AIlUIl Tlllr 479.00
AT·15D HF All,.,lie hlull Tiler 369.1111
PS-55 AC r.w,r S•.,,, 196.00
IC-165 Hf ImJS elw. 1m U19.00
SM-8 DISk .Ier.' 89.00
lC-170011 C.llllniCltll.. Rminr 1019.00
AH·7000 Dlllnldll1cll•••1All Fir It-17000 gUO
IC·28H 2·lllel.r, fl , 45 Witt lerr 384.00
IC-228N 2·I,ler, FI, 45 Witt lerr 41U1D
1&-24000\ 2·lI1trJUO· MHz.. FI ,45./35W 769.00
IC-2GAT 2·llr.. Fl. Hldhl~ Wllk T-T 364.50
IC-4GAT 440-IIHz.. FM. Hud..l. WII~ T·T 384.50
1t-3ZAT 2-lItrJ440-MIIz. FM. Hlndllllll WfT-T 534.50
IC·UAT 2-llr.. FI , IIIRI Hldhl~ W/H 314.50
1e-3SAT 220-IHz..FM,llnIHandhll.WfT-T 384.50
1e-4SAT 440-1Hz.. Fill, Mill Hlndhll. W{T-T 384.50
1e-2UT 2·MtrJ440-1I11z. FM. IIlllit+-H W{T-T 534.50
BP-5 IO.B VOC.425 IIAH.. III-Cd Bill Pltk 65.00
IP-T 13.2 'DC,425I1AH.. III-Cd BIll Pick 19.00
BP-8 U VOC. 800 IIlAH.. III-Cld 811l Pick T9.00
8P-83 1.2 VOC.600 IIAK.. III-CI~ Ball Pack U.OO
8p·84 1.2 VOC. I000 IIAH.. III-Cld Bill Pick 15.00
8P-85 12.0 VOC,340 IIAK.. III-Cld Bill Pack 99.00
BC-16U AC WlnC~Ir.erhr IC·IP1,B. 23.24 21.25
IC-IU ACWdCJlI.; IP-81.12,I3,8U5, 1Il!. ••. 2115
IC-35 0111,.1. R.,II ChrJlr: IC·8PZ,5.1,I 19.00
lCo12A Orl,.11 Cq.; BP-81 ,82,83.84,85, IlL 99.00
CP-I Cllanlll L1gkllr Clkll 13.65
CP-II CI,'UIIIUI~lerCaklIW/IIIISIFinlr 18.99
CP-12 Cilerllli U.kllrC.kll Will Rill Flllir 18.49
IA-12 811. Ckl AiII~ 1e-2SAT/11II. htlBt-nA 16.99
HII-46 S,..hr/llcrl'~IIe. 31.99

AMPHENOL
83·1 AP UHF. III~I hili UI,llr 13.31
83·1~ UHF, Baml Ua'llr 2.00
83-ISP UHF, Mill, Slim-Plaid PL-259 1.50
83-168 UHF. 1&-59/U RduClr 41
83-185 UHF. 1&-581U RldIClr 31
82-101 T".. II. Baml UI"lr 5.41
82-202 1"..11. 1.1.. Fir R&-8/U 3.19
82-202-1006 Typt-II, M.I.. fir BII li13 3.48
31-3202 BIIC, laII, fir RG-58, J. 142/0. 223/U 226
31-4541 BIIC, Mill, Fir R&-59/U. 62/U 3.01
Olhr AnI,~nll CIIAlc1m h. Ua,IIU Are AfliI.~11

CUSHCRAFT
A3 14,21. 28-IlIHz.. 3-EI.III.1 lulll . . . . $214.00
API 3.5.1, I0. 14,18.21.24,28-MHz. Vertical. •. 112.00
IS 14. 18.21. 24. 28-MHz. Vlrtlcll 245.00
ARI-2B 2-Mlllr. RIIgD BIlger II Vlrtlc.1. 44.00
ARI-4508 450·IHz.. IllglH.IIII" II Vlrtlcal U .OO
I24W8 IUIII-48-IIHz.. 4-Ellllul hili U.OO
215WB IU 111-48- I Hz., 15-EIIIII..1BIIIlI 95.00
A141-\1 14611148-MHz.. II-El.III.11 BUill 56.00
M49-ll UO 11450-IHz..ll -EI'lIul BtllI 49.00

ASTRON
R&-l A 13.8VOC.l All' lit. 5 All' Cut $41.94
R&-12A 13.8 VOC. 12 Am, InL. 9 All' C.ll 69.54
RHOA 13.8V0t.20Am,lllI6AllpClll 86.14
R&-35A 13.8 VOc. 35A1I, III 25A1I, Clll 138.94
RS-l2M StAll AI R&-IU. wn~ Ihler 80.34
RS-20M Simi AI RS-20o\. Wllk M.llr 105.34
R&-351 SIIIII AI RS-35o\. Wilk 1IIIr 156.94
RII -35M Rack Menl Vlniu 01 HS-35M 223.U
V&-3 5M SIIIII AI R&-35 I ,A.~ VIIVCII1' 168.14
V$-50M 13.8 VOC,50A IIl31A Cant, A.~ 232.34

UPS/l n lrlRCI Chrlll Are A.dlllll.l
IC h~ VISA O~m Are ACCl,I'~

PriCIl Su~jlcl TI ChUl1 Wnkllillolici

1112 GRANDVIEW STREET

SCRANTON, PENNSYLVANIA 18509

PHONE (717)343-2124

IIIICOM!
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TELESCOPING ANTENNA MASTS

P.O. Box 900
216/682-7015

The last station J worked was RA3VR, and
that was the end of my ope rat ing from the
Shepherds. During thewhole expedltlon I
made 2873 a so s with 91 countries.

The next morn ing Claude arrived as
promised,and we took off back to Port Vila.

The Shepherd Group is c lassified as a
separate island for IOTA with GC-11 1 as
its directory number . I activated these is­
lands on January 19. 1990. The grQup
consists of a chain of eight islands : Ma­
kura, Emae, Etaric , Mataso, Buninga,
Ewose, Tonqarlkl. and Tongoa. Most of
the islands in the group were formed by
volcanic action. YJ1SHD was the special
callsign given to me by Telecom Vanuatu
ltd. for the fi rst DXpedition to this part of
the South Paci fic . mI

Will-Burt Company
Orrville, OH 44667

• Extended heights to 50 feet
• No guylines
• Normally retracted to conceal

antennas from view or high winds

• Extended or retracted in two
minutes

• Operated by compressed air­
30 psi

• Compact lowered height for
servicing antennas

• 120-lb. nominal payload
capacity/l0 square feet

• No concrete foundation required

• Quality design and rugged
construction of6063-T6 anodized
aluminum with stainless steel
fasteners

• Price Range $2,600 to $3,000

CIRCLE 128ON READER SERVICECARD

WILL BURT

around 0000 GMT. The station was
CE0DFl, from Easter Island. I ca lled him
several times, but I could not break the
strong Japanese and US stations. I
wa nted him as a new one on 10 meters .
Finally I called him in Spanish and he
picked me up. We had about a 7 minute
aso, which made the wa iling stations
very angry.

Up until 0100 GMT I had about 60
asos with the States and Canada. Condi­
tions were bad and I decided to switch
off, because the quantity of fuel was lim­
ited. I had worked several hundred sta­
tions , mainly from Japan and Europe and
some from Africa and Central America. I
had to work a split due to the big pile-up I
had. At 2330 local time the fuel ran out.

ese stations . but slowly Europeans
started to appear. At 0805 GMT I had a
longer oso with Roger. G3KMA, IOTA Di­
rector, fantastic copy 59. Later on I
worked many VKs and ZLs, as they were
booming into my shack. The mission was
stuffed with inte rested Melanesians. I
could hear my wife explaini ng to them
what I was doing.

At 1114 GMT I had the first aso with
Africa, 5T5CK from Mauritania . I finished
the day at 1146 GMT after having 624
asos with 34 countries.

On Saturday, January 20th I started at
2253 and pointed the beam to the north­
east. The first Canadians and Americans
came in and they copied me very weak­
ly-33 mostly . I worked a couple of hun­
dred of them over the next few hours.
Later on propagation increased and I
could easily copy North America 55-57.
At 0330 GMT I asked my rotator to turn
the beam to the east, and again they d id
exactly the opposite, so I fi red them. I
turned it myself and started to work Cen­
tral and South America. Around 0600
GMT I checked into the 222 net run by.Jfrn
Smith , from Norfolk Island. I worked with
him for about an hour and made not more
than 20 contacts , mainly with the US.

While I was operating , Iwona and Ewa
worked on public relations. They took
over from me,as I did not have the time to
participate in the local customs as we ll as
operate the radio. Thanks to them J could
work in peace, as they attracted most of
the villagers.

Hordes of kids were sitting at my back
watching me, but they were quiet. Having
had bad experience on previous expedi­
tions, each time I left the hut I made sure
all equipment was safe and could not be
eaten by rats.

I spent all of Saturday on the radio and
made over 11 00 asos.

Sunday, January 21 st was extremely
windy and rainy, and J was very worried
about the possibility of a cyclone.Several
times I went out to check my A4S Cush­
craft beam and saw it da ncing in the dark,
ominous sky. The antenna proved to be
highly resistant to gusting winds , heavy
rai n, and very tough atmospheric condi­
tions. All this did not affect its excellent
performance. I was very proud to have it ,
and I blessed the Cuahcratt Corporation
for c reating such a quality product.

I was still worried about the possibility
of a cyclone , but the priest came out and
calmed me down, assuring me that there
would not be a cyclone . Propagation was
not toogood . so I dec ided to take a break.
I had forgotten that it was Sunday, and be­
ing in a Catholic mission, it was a normal
church day. The mass was long and in
three languages-EngliSh, French, and
Blstama (a local onej-c-but I enjoyed the
Melanesian gospel singing very much.
When the mass finally ended I ran back to
my shack.

I found a big pile-up on 28 MHz at
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Our three-part series concludes this month with
a discussion of feed lines, how they work, and
how they're made.

Basic Antenna Information
Part III

BY LEW McCOY· . WllCP

This is the " open wire " feed line that f use and recommend. This line will easily handle
any mismatch or sWR you will encounter and is very low loss-plus power';'andling

capabilities of the legal limit.

In Part Il l louched on the subject of feed
lines, but not nearly enough. The newly li­
censed amateur , or for that mailer some
of the more experienced amateurs, fre­
quently Question me about what type of
transmission line 10 use. No antenna
theory article would be complete without
information on feed lines, and I hope this
series will be helpful to both old and new
amateurs.

Some things are pretty basic . For ex­
ample. if you have an antenna. then in
most cases you need a feed line (the ex­
ception would be where the antenna is
mounted directly to the rig , such as with a
handheld). However, in most instances
you are going to need a feed line toqet the
power from your rig to the antenna. Thai
is really basic !

Another basic: The function of a trans­
mission line is to transfer the RF power
from the transmitter to the antenna, to do
It as efficiently as possible, and probably
to do it without radiating . If a feed line
radiates, it "ain 't " a feed line; it is an
antenna.

Normally. we think of a feed line as two
conductors. Without getting 100 techni­
cal. there is a certain amount of induc­
tance and capacitance between these
two conductors, depending on the size of
the conductors and their spacing from
each other. These and a few other factors
de term ine what we call the " characteris­
tic impedance" of the line , the symbol be­
ing Zo ThisZo is important.as wewin see.

In the good old days (whenever that
was t) the most popular feed line was
what is known as open wire line. This con­
sisted of two wires , usually No. 12, that
were separated by insulators, the insula­
tors being spaced close enough to main­
tain a more or less constant spacing be­
tween the two conductors. Usually the
distance between the conductors was 2,

-Technica l Editor, CO. 200 Idaho St ..
Silver City. NM 88061
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4, or 6 inches apart, with the separators
one or more feet apart. Another basic
point here: All feed lines have a certa in
amount of loss. caused by the actual
ohmic losses inthe wire size and the insu­
lators ; however , the least lossy of lines
are the open wire types.

The characteristic impedance is deter­
m ined by the spacing and size of the
wires. plus other factors. As a general
ru le, the impedance of open-wire lines is
on the order of 450 to 600 ohms. A more
modern approach to open wire line is that
shown in the photograph.

At this point I think I should give credit
to Press Jones, NBUG,owner of Certified
Communications. who is known as " The
Wireman." Press deals primarily in feed
lines and cables . Press has lines manu­
factured to his specs for the amateur
market. Nearly all of the lines shown in
the photographs are his products. and he
provided the samples fo r this article.

The "open wire" line shown in the pho­
to is made up of two conductors covered
with a polyvinyl or polyethylene low-loss
material. and the line has a characte ristic
impedance of 450 ohms. The conductor
spacing is %inch, and the line has a pow­
er-handling capabili ty of well over the
amateur limits. In my own case I use this

wire to feed an 80 meter extended double
Zeppon all bands.This type line and other
open wire types are what are usually re­
fe rred to as "tuned feeders ." It Is an ex­
pression you'll hear many times in your
amateur career. Amateurs customarily

This is a dipole antenna center mounting
fixture for open wire (or direct coax fed)
antennas. (Photograph courtesy Cent-

fiedCommun;cations)
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A Winning Combination ...
The PCI-3000 and SPT-2 from HAL!

!,
The HAL PCI·3000/PC·AMTOR system Is designed to put your PC on the HF bands with outstanding perfor­
mance at an affordable price. Amlor allows you to get through when other methods fail. If you've ever been
DX-Iog with someone on Amtorwhen 20 meters dies out in the evening, you know what we mean. Things may
slow down, but you can usually keep up the aSO!

The pel·3000 doesn't limit you to Amlor. You also get high-performance Baudot and ASCII Rny, CW, and
Search Mode. Search Mode lets you simply tune In the signal-we take It from there. The pel·30DO
automatically finds the correct code, speed, and polarity . No more guessing!

If you want to communicate on HF, do it right with the PCI·30001 Calt HAL CommunIcations-your AMTOR
source-and put your PC on the air todayl

SPT·2 Spectra·Tune:
For ease of tuning your PCI-3000, add the SPT-2
Spectra-Tune. The Spectra-Tune lets you tune In
CW and RTTY signals quickly and accurately with a
calibrated linear 3D-segment bar graph. The bar
graph represents a 600 Hz range of the audio spec­
trum, centered at 2210 Hz for RTTY and AMTOR,
and 800 Hz for CWoCalibrated marks Indicate the
proper frequency for AMTOR, RTTY, and CW
tuning .

A cable is included with the SPT·2 for providIng power
and control from the PCI-30DD. The rear panel of the
SPT-2 provides convenient "RCA" phono connectors
for all radio connections . This avoids having to make"_
radio connections directly to the PCI-3DOD. Enhance
your PCI-3000 system with the SPT·2 Spectra-Tune
Today!

HAL Communications Corp.
P.O. Box 365
Urbana,lL 61801
Phone (217) 367-7373
FAX (2m 367·1701

PCI·3000/PC-AMTOR with software 5395.
SPT·2 Spectra-Tune with cable $169.
FIL·1 Amtor/RTTY filter (lnetalle, In SPT-2) $69.

(Low tone export models available .)
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Here are some of the sleeve balunslchokes described in this article.

refer to the line as "balanced line, tuned
feeders ."

As I mentioned above, all lines have
losses. This is because of the size of the
conductors (ohmic losses) and the di­
electric material used to separate the
lines. Normally, we think of open wire line
and the 450 ohm type shown in the photo
as almost lossless lines. There is another
specification applied to all feed lines, and
that is called the' 'velocity factor ." A per­
fect line-one that has absolutely no
losses (of course, this would be a theoret­
icalline only)-would have a velocity fac­
tor of 100% . In very simple language (and
at the risk of oversimplifying) it means the
RF traveling down the line would have its
maximum velocity (100%) simply be­
cause there is no resistance to slowdown
the RF. The 450 ohm line shown in the
photo has a velocity factor of 94% to
96% , which is very, very good.

I need to digress here for a moment
with a bit of history. Before WW II open
wire line was the most common line used
by amateurs . With the advent of the war,
there were great strides in the communi­
cations field, and coaxial feed line came
into common use. After the war there
were huge amounts of surplus coax line

This is coaxial Flexi 4 described in the
text. Note the shield and braid covering
which offers double protection against

leakage to the outside.
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available, and amateurs quickly went to
coax as their most commonly used line.
The reason is of course simple-coax is
shielded , it can be run alongside metal
such as towers, and it can be buried.

Coax line consists of an inner conduc­
tor ,which is surrounded by insulating ma­
terial. then an outer conductor (which is
usually in the form of a braid), and then an
outer covering of a poly material. The line
conductors are completely insulated. In
fact, some types of coax have what is
known as a non-contaminating jacket or
outer covering, and this type of line can
be buried under the ground without ill ef­
fects. There Is no doubt that coax lines
have many advantages, but they also
have disadvantages. Namely, under
many conditions, coax should not be op­
erated at high standing wave ratios. By
"high" I mean not much over 4 or 5 to 1.

As I discussed and explained in Part l.
every antenna has an impedance at its
feed point. Also as I pointed out, this lm­
pedance will depend on many factors­
the electrical length of the antenna, the
height above earth, proximity to nearby
objects, etc . As you can surmise from
what I have said so far, the characteristic
impedance of a transmission line is a det­
tntte. unchanging value. In other words ,
that 450 ohms open wire line impedance
is always 450 ohms, as is 50 ohm coaxial
line, or for that matter any transmission
line. When, for example, we attach 50
ohm coax to an antenna with a resonant
50 ohm impedance, we have a perfect
match. When we transmit RF power into
the line to the antenna, we set up voltages
and currents on the tine. The ratio of
these voltages and currents in each con­
ductor in our matched system would be a
ratio of 1 t01 .

However, let's assume we change rre­
quency so that the antenna is no longer
resonant , and its impedance will change.
Let's say the impedance goes to 100
ohms.As I already said, the impedance of
the feed line does not change, but instead
it remains at 50 ohms. Therefore now we
have a 50 ohm line feeding a 1OOohm an-

tenna. Our SWR is to 2 to 1, the 50 ohm
impedance line divided into 100 ohm an­
tenna impedance. Because the current
nodes become higher as the SWA rises,
the losses in the line become higher.

The velocity factor on good coax will
run from 82% down to 66%-and by
good, I mean fresh, new coax . In my in­
stance of using 450 ohm line to feed my
Zepp antenna, I have standing wave ra­
tios on the line of 10 or 15 to t. But be­
cause the line is essentially rosstess. the
high SWA presents no problems. With
coax, however, I just could not tolerate
those high mismatches.

This leaves us with some pretty easy­
to-understand facts. Coax should always
be matched or operated with as near a
match as possible. Ageneral rule is not to
exceed an SWR of 3 to 1 with coax .

There is one last basic you all should
know. The losses in any type of feed line
increase as the frequency increases. RG
58/U type coax, which is one of the lower
priced coaxial lines, has a loss of 0.5 dB
per 100 feet at 80 meters (almost insigni­
ficant). However, at 2 meters the losses
rise to almost 6 dB, and by any standards
that is a lot of loss-almost 4 times the
power loss. The AARLAntenna Book has
charts for most types of line if you want
additional information for a specific line.
More on line losses in a moment.

In coax , radio energy from your trans­
mitter flows on the outside of the inner
conductor and on the inside of the outer
shield. I illustrated this in Part II, figs. 2
and 3. There should be no AF flowing on
the outside of the outer shield. In recent
years some manufacturers have been
skimping on the amount of copper they
use intheirouter braid, and in such cases
RF escapes from the inside of the coax,
causing outer shield radiation. Why is this
bad? Think for a moment that you are
feeding a beam or any antenna that has a
des ired pattern . If the feed line radiates
(and by the same token , receives sig­
nals), such radiation can destroy the pat­
tern of the beam or antenna, front to
back, gain, etc .Sowhen you buy coax, be
sure that it is well made.

I have mentioned previously the prob­
lems of RF flowing on the outside of lines
and that a balun mayor may not help.
However , if you have the problem, then I
would recommend trying a balun. An­
other approach is that popularized by
Walt Maxwell, W2DU, the well-known an­
tenna authority . I mentioned th is previ­
ously, but it is worth coverlno acatn.

This approach consists of using ferrite
chokes , as shown in the accompanying
photo , slipped over the jacket or outer
covering of the coax. A number of these
are used directly where the coax is at­
tached to the antenna. The chokes pre­
sent an extremely high impedance forthe
outer jacket to the antenna and act to
"choke" off any current flowing back
down the line from the antenna.As I have
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WACOM
PRODUCTS, INC.

CIRCLE 21 ON REAOERSERVICECARO

P.O. BOX 21145
WACO, TEXAS 76702' 817/848-4435

PROFES SIONAL

MOBILE ANTENNA
HF SSB ANTENNA

HIGH PERFORMANCE

I-.qub pJ..
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Our Exclusive Bandptln-RejocI Duplo._
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SGC, Inc., Box 3526
Bellevue, WA 98009 USA
Tel: 206~746-6310
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Visa & Master card accepted
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a8 an emergency antenna.
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frequency range of 30
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flequency separation.

These are the two types ofpopular coax­
RG 213/U and RGB-X. Both these types
have a very dense outer braid (see text).

ing on the order of slightly less than one
decibel per 100 feet at 2 meters. Many re­
peater owners use this type of line. Two of
the problems with hardline are its cost
and the fact that special fittings are re­
qui red. Because it is not flexible , anyone
using the line with a rotary beam needs a
section of some type of flexible line plus
the necessary fittings up at the beam.

Two of the new RG-BIU type lines that
Certified is having manufactured are Co.
4XL and Flex! 4 CQ-4Xl (both have Class
II non-eontaminating jackets). Flexi 4 is
shown in the photo. The Flexi 4 shown
here is a ~ inch diameter coax, complete­
ly flexible but with an aluminum 100%
cover and then a coaxial shield over the
cover . In other words, there should be no
leakage to the outside. The loss is very
low-about 1.3 dB per 100 feet at 2 me­
ters. It could easily be called a poor
man's hard line because the cost is about
25% that of hardline. The 4XL line Is de­
signed for installationswith non-rotatable
antennas, such as repeater antennas.

However, according to Press Jones,
even these lines could be overkill be­
cause they are primarily designed for
VHFIUHF operators or HF amateurs who
have long runs of line to their antennas. I
asked Press what he would recommend
for an amateur with a low band, tr iband
beam in the typical installation. Without
hesi tation he recommended the lower
priced CQ-213IU. This is also a ~ inch
type coax, 50 ohms impedance, capable
of the amateur legal limi t plus (as is Flexi
4). Co.2131U has a loss of about 1 dB per
100 feet at 10 meters, and this is almost
insignificant (and, of course, costs less).

Conclusions: If you have a long run,
100 feet or more on VHF, the n use the
lower loss cable ; for below 10 meters,
and running up to maximum limit of 1500
watts, the cable to use is the 213 type.
Note I said 1500 watts. Many amateurs
stay with just transceiver power, and this
is on the order of less tha n 200 watts.

I hope you have found this series onan­
tenna information useful and informative.
I have drawn f rom my ow n years of expe­
rience-and experiences. After all these
years I still find that antennas and feed
systems are a fascinating SUbject. mI

WhalTo Look For in Coax

pointed out in the photos, you may pur­
chase ready-made sections of line ready
for installation or make your own as
shown. Always keep mind, however , that
installing baluns or chokes at the feed
point is only really necessa ry if you want
to keep your antenna pattern intact. Also
as I stated, feed-line radiat ion is not lost
power; it is going to go somewhere and
wi ll work someone for you (usually), In
other words, if you are using a beam, then
feed-line radiation is not good. However,
if it isa multiband wi re antenna, the radia­
tion may not be worth concerning your­
self. I cannot emphasize this last point
too strongly. The incidental radiation
from feeders on a multiband wi re anten­
na is not worth worrying about. It is not
lost power.

When you dec ide to purchase coax, a
term with which you should be familiar is
"non-eontaminating jacket." This refers
to the quality of the oute r jacket , and
there are two basic classifications. A
Class I jacket has a normal life span of 5
to 10 years , while a Class II jacket will go
15 to 20 years. Several companies make
the jacket material , but it is interesting to
note that the only one our military will ac­
cept is made by Goodrich (at least that is
what I have been told). The difference in
cost between Class Iand II varies with the
type of line, but an example, via Certified
Communications, for RG-8X is 19 cents
per foot for Class I and 26 cents per foot
for Class II.

This brings up another point: Many am­
ateurs wish to bury their coaxial lines for
one reason or another. Regardless of the
type of jacket , it is wise to run the coax
through pipe (poly) underground. This
keeps other contaminents in the earth
from working on the jacket and shorten­
ing its life.

In my talks with Press Jones, he empha­
sized that amateurs tend to use " over­
kill " in their transmission-line selection.
Let me explain that. Each installation is
unique . One amateur, for example, may
have a vertical on the roof and only re­
quire 25 feet or so of line, while another
may have to go 2000r 300 feet to a tower.
Still another may be concerned about a
long run to a VHF beam, and another may
only be interested in a mobile or marine
installation. All four can use a different
type of line to suit their needs.

Let's look at some specific examples.
Frequently, particularly when you are
working 2 meters or higher, you 'll hear
amateurs discussing "hardline" for
t ransmission lines. Hardline is a coaxial
line with a solid metal (pipe) outer con­
ductor, usually aluminum tubing. The 50
ohm hardline sells for abou t $2 .00 per
foot (maybe slightly more for the Y2 inch di­
ameter type). Normally, it is considered a
low-loss line at VHF and UHF,the loss be-



Here's a neat little vertical antenna that you can
build and get plenty of use out of all in the same weekend.

Build A Top-Hat Vertical Antenna
For 80/75 Meters

BY ANDY BOURASSA·, WA1LJJ

I t's hard to put up a good DX antenna for
80175 meters jf you have limited space
and a limited budget. Without a tower or
tall trees from which 10 hang antennas
you are pretty limited in your choices. Ur­
ban or subu rban dwellers may lack the
fiat-lop space needed for a dipole or in-.
verted Vee. The vertical provides a good
solution to the space problem and pro­
vides good low-angle rad iation for DX
work .

I like to work across the entire 80/75
meter band , operating CW and phone as

·Box 646A Holmes Road,Barnstead, NH
03225

well as packet. Most verticals require you
to choose a particular segment of the
band when setting up the antenna. Out­
side of the usual 100kHz or so selected.
the SWR rises rapidly to unacceptably
high levels. You can choose to ignore the
SWR and use an antenna tuner, but then
feed-line losses begin to take their toll . I
was looking for a broad-band, yet com­
pact vertical that I could construct from
easily available materials . Here in the
woods of New Hampshire extruded alu­
minum tUbing is hard to come by in small
quantit ies unless you have connections
in the business.

With these parameters in m ind , I came
up with a design Ihat has an SWR of less

than 2:1 over the entire 80175 meter band
and Is still fair ly compact. I used easily
available materials which kept the cost
around $50 for the entire project. The an­
tenna is compact and requires only a 60
x 60 foot area on which to install it. It
uses a large capacitive hat to resonate
the shortened vertical, instead of coils or
traps, and thereby achieves a high radtat­
ing resistance.

Construction and Materials

The antenna can easily be constructed in
an afternoon with the help of another per­
son. It consists simply of a vertical ere-

ubcns

Sheet metal screw

1" )( 2" pressure treated
lumber

Radials soldered 10 braid

DETAIL A

, < l!l 1" ODT V mHsl

,----+Ground

'00'

"""", ,,,,,

*b-
'"Ne­•g
•o

'R
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Fig. 1- The plans for the 80175 top-hat vertica l.
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• 100Walls Output
• DDS (Direct Digital Synthesizer)
• Built-In Auto Antenna Tune"
• Recelve .1-30 MHz

CALL TODAYl

Materials List

IC·2400
Dual Band FM
• Full Duplex
• 40 Memory Channels
· 138-174 MHz Receiver • 45WattsJ2 Meter

440-450 MHz 35 Watts/440 MHz
CALL TODAYI

If so, begin cutti ng the mast 1 inch at a
time while reco rding the SWR. Don't be
tempted to cut off several inc hes or you
may come up short. Cutting even 1 inch
off the mast changes the SWR. In my
case I found a length of 28 feet 7 inches
gave me an SWR of 2:1 or less over the
ent ire band.

Once you find the proper length , solder
an eye onto the center conductor of your
coax (RG/8 or other low-loss 52 ohm co­
ax) and fasten to the antenna with a
sheet-metal screw. Coat the connection
wit h a layer of grease or Coax Seal~ for
corrosion protection.

The bandwidth is almost unbelievable
at f irst. However, once you get used to it
you 'll love being able to QSY all over the
band without fiddling wi th tuners each
time. It's a good contest antenna and the
performance will surprise you . For a
shortened antenna it has a surprising sig­
nal , and you can't beat the price.

Three 10 foot lengths of TV antenna mast
from Radio Shack, or any 1 inch outside
diameter antenna mast.

100 feet of 16-gauge stranded antenna
wire, Radio Shack or equivalent.

18 feet of 1 inc h reinforced heater
hose, from au to parts supplier.

Two 1J{ inch general-purpose U
clamps, f rom any hardware store.

Four insulators , Radio Shack or any
brand.

50 feet of c lothesline rope .
Seven sheet-metal screws, any conve­

nient size .
4 feet of 1 x 4 pressure-treated board,

from any lumber yard.
Four stakes.
Tools: drills and bits, soldering iron,

screwdriver , Y.e inch wrench , hammer.
hacksaw. OOI

o
ICOM

o
rCOM

IC·765
All Band HF

~"i'.
.

~ -- ~- -, , • -..
~ _. ' r-

~;. . ".

TS·950SD
TOP SHELF HF TRANSCEIVER

• 150 Walts Out put • 100 Memories
• Digital Signal Processi ng
• Dual Frequency Rece ive

CALL TODAYI

o IC·2SAT
ICOM MINl 2 METER

HANDHELD
• Rece ive 138-174 MHz
• 2 Walts Output With

Internal Battery
• 48 Memories
• Band And Memory SCanning

CALL TODAYI

good grounds. An artesia n well casing or
a lawn sprinkler system with metal pipes
can provide a good ground for the anten­
na with a minimum of effort.

If you don 't have a ready ground, you ' ll
need to make one. I used a series of
ground rods spaced 6 feet apart in a cir­
cle around the base along with 4 radials
30 feet lo ng . The radials need not be fu ll
le ngth since the antenna is shortened
and the RF field is also more compact.
The radials only need to be as long as the
antenna(see Doug DeMaw's W1 FB'sAn­
tenna Handbook, p. 4). Because of the
high radiat ing resistanc e, a good ground
isn't as critical , but still , go for the best
crounc you can gel.

Begin by driving the 1 x 4 about 1e
inches into the ground. Lay out 4 stakes
evenly around the mounting post and 30
feet away so you can fasten the guys!
capacitive hat onto them. Next step the
base of the antenna up against the mount­
ing stake, and with the help of anothe r
person walk the mast up to a vertical posi­
tion . While one person holds the antenna,
the other person can loosely tie the guys
to the four stakes you laid ou t previously.
This should steady the antenna while you
lift the mast up along the mounting stake
to where the clamps will go. Work the U
clamps over the heater hose and through
the holes in the mounting stake and
tighten . Now snug up the guys, and the
antenna is ready for adjustment.

Because there is so m uch capaci­
tance in the hat , the length of the vertical
element becomes c ritical. I used an an­
tenna bridge to tune up mine, but an SWR
meter will also do the job provided it is
used at the base of the antenna . Tune up
your nanscelver on the lower , middle,
and upper part of the band and write
down the resulting SWR. You should find
the SWR lowest at the low end of the band
and higher on the upper end of the band.

ICS,INC. M. T. WI I
Th. F( )
Sit (9-3)

4033 Brownsvlll. Road, rreveee, PA 19047
For Service & Inlo(215) 357·1400 For Orders (800) HAM·2820 FAX 215-355·8958

KENWOOD----- -

ment approximately 28 feet 10 inches
high with four 25 foot wire elements
spaced evenly around the tcp of the an­
tenna 10 form the capacitive hat and guy
the antenna as well. For the vertical ele­
ment I used three 101001lengths of Radio
Shack antenna mast fastened with sheet­
metal screws to secure the sections to­
gether. You can use any brand of antenna
mast as rang as it is reasonably strong
and has an outside diameter of 1 inch.

Cut the vertical element to an initial
length of 28 feet 10 inc hes to begin with. It
will have to be fine tuned by cutting an
inch at a time once the antenna is erect­
ed . Now install the base insulator , which
consists of an 18 inch section of 1 inc h re­
inforced heater hose. You ca n buy it by
the foot at most automotive supply
stores. Work the heater hose onto the
base of the antenna mast. A bit of soap
and a twisting motion helps it along . Keep
working the heater hose along unt il about
4 inches of the mast is visible . This will
give you room to cut the mast during ad­
justment and fasten to it.

The next step is to make the capacitive
hat. I used Radio Shack 16-gauge copper
antenna wire and plastic insulators . Cop­
per wi re does have a tendency to want to
twist up and tangle easily even if it's fa irly
light aloft. Cut each of the 4 wires 25 feet
long, solder an eye to the upper end, and
fasten them 90 degrees apart at the top of
the vertical element with sheet-metal
sc rews, Coat the sheet-metal screws
with grease or Coax Seal>!' to prevent
corrosion. Attach the insulators to the
other end. I used inexpensive clothesline
for the rest of the run to the ground. It's
c heaper than wire and much easier to
see so you aren't always tripping over it.
Allow about 12 feet of c lot hesline for
each element.

The antenna mounts onto a piece of 1
x 4 inch pressure-treated lumber 4 feet
long. Begin by cutting a point on one end
to make it easier to drive into the ground.
Two 1}:j inch general-purpose pipe clamps
fit over the rubber heater hose and
through the 1 x 4 board to faste n the an­
tenna to the base. Once the antenna is
erected and the capacitive hat fastened
to stakes in the ground, they will steady
the antenna in place. It 's easiest to lay
out the holes fo r the clamps before driv­
ing the 1 x 4 into the ground. Simply cen­
ter the clamps on the board about 12 in­
ches apart and lightly tap the clamp with
a hammer. The impression left in the
wood marks where the holes need to be
drilled. Once you've finished drilling the
hole , you are ready to set up the an tenna.

Siling and Adjustment
All J{-wave vertical antennas need a good
ground for maximum efficie ncy. Picking
a good site can help. Awet, soggy area is
preferable to a ledge or dry g round. You
might also take into account sources of

Say You Saw It In CO
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A little ingenuity, a little reading, and a little work
put KC3YB on the direct path.

Beam Your Mobile Signal
With A Phased Pair

BY JOHN R. SOMERS' . KC3YB

Twin phased vertica l on the author 's truck provide both gain and a selectable nun.

DIR ECTIONAL PAITERN
(with coax connected to
recectcat "A- ((at -B- the

pattern IS reve-secn

, 2

for was a cardioid pattern in one direction
and a null In the other . This pattern Is the
result of feeding two vertical antennas
spaced a quarter wavelength apart with a
signal90degreesout of phase.While th is
may sound complicated, it is actually

Antenna
2

l

Rig

l

1-- - - - - Separated by 1/4>, - - ---I
Electrical

1-1I4}' -j

Antenna
1

called for on the lower frequencies, what
couldbe better than the roof of a car?The
idea of an appreciable amount of gain
and a pronounced null excited me , and I
set to work immediately.

I first dec ided that what I was looking

I have not yet reached the stage of
mounting a VHF antenna and rotator on
the family car, but the thought has en­
tered my mind. particularly when I
couldn't use the local repeater because
of inter1erence f rom one a couple of
states away. I could turn the beam
around and null out the other machine.. ..

That is not like ly 10 happen very soon,
as the XYL is horrified at the thought of
my drilling a tiny note in the roof for a con­
ventional antenna. I'm certain she would
put her fool down, hard. at the mere sug­
gestion of creating a mobile antenna
farm. ThaI goes double lor the company
car, where I am restricted to antennas
that don't need holes, which limits my
creativity severely. For a long time all I
could do was turn of! the radio if I d idn 't
want to hear my neighbors to the north .

One fine day while leafing through Orr
and Cowan's Antenna Handbook, I came
across the section dealing with phasing
vertical antennas in order to change their
directional characterist ics . Although
they were discussing HF base antennas,
it seemed to me that the same principle
could apply to mobile antennas in the
VHF spectrum. After all , half the trucks
on the highway sport two antennas. Up
until then I figured that they were more or
less a gimmick, but what if they really
worked?

A little more research showed me that
the CBers were on to something . The
combination of proper antenna spac ing
and feeding two vert ica l antennas signals
that were either in phase with each other
or out of phase by certain amounts could,
in fact. direc t radiated RF energy in cer­
tain directions. And what' s more, the act
of concentrating the signals has the side
benefit of inc reasing gain.

I reasoned that what was possible on
the HF bands might just work on VHF,
and since a good ground system was

*93-25 Beechwood Place, Crisfield, /tAD
218 17

Fig. 1- Theschematic diagram of the vertica l antenna phasing system. Fiftyohm coax
from each antenna terminates at coaxial connectors, which are joinedoya section an

electrical quarter wavelength long. The cable from the rig can be ofany length.
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NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOOl
* "Open Squelch " OCO circuitry for faster, more fellable per- NOW S2199 5rcrmence * Compact size * Attaches to your belt, hendle- ONLY
talkie or handheld computer * Rugged construction with superb
RF shielding (no birdies in your radio) * Standa((l battery pack
provides ever 12 houl'S 01operatio n * Advanced Personal Mall For complflle m.o " spet:/fiC.tIDn$
Box & KISS mode Inc luded * 32 k-byles of RAM * Complete Cell 18 / :)) 874·2P8() I To Oro",. C.,I
with belt clip. cables . ballery pack & charger, comprehensive Toll ' ....11·800-223_3111 t
manual * 30 day money-back / One year warranty parts & labor Me lo r erlld't Cerd' Acc ep ted'------------------------------------

User Serviceable Parts

Only 1.3 N x 2.6" x 4.5"

Large 0.5 AH Battery Bullt·ln

• Advanced Technology
• Enduring Value

Current Software Todey and Tomorrow

G4ZPY PADDLE KEYS
BRITAIN'S LEADING MANUFACTUR ER 01

HAND BUILT MORSE KEYS
proudly present their New Brochure

to the U.S.A.

For Details send Business size S.A.S.E. to
Chafles Tryor. N4LMY

7809 10th Avenue South
Birmingham, Alabama 35206.

ward the repeater, and any turning move­
ment , up to almost broadside to the ma­
chine, has no apprec iable effect. On the
other hand, the null is quite deep and to­
ta lly eliminates the QRM from the other
repeater which annoyed me so badly be­
fore .

I have not experimented with thi s
scheme on other than the 2 meter band,
but logic tells me that it should work on
other bands, 10 meters and up , to at least
220 MHz. The only drawback to lower fre­
quency use is the lack of room to space
the antennas properly.

I have been quite pleased with the
phased antenna system, and a good part
of my satisfaction comes from having in­
expensively built something usefu l that I
couldn 't readily buy . For me that is one of
the most exciting parts of the hobby. mY

All Metal Case

Open Squelch OCO

~~

= PacComm

In order to facilitate switching from
one pattern to the other , I mounted two
coax receptacles on a metal panel and
wired the cables directly to them, keep­
ing leads short and neat, and ensuring
that the assembly was properly ground­
ed. An alternative method wou ld be to
use a couple of coaxial bulkhead connec­
tors , which is like a barrel connector with
amounting flange .Connecta " T" toeach
and use PL-259s to connect the whole
thing together. This is significantly more
expensive , more trouble . and more lossy,
although not enough to worry about in ei­
ther case .

In use this antenna system proved to
be quite worth the small amount of trou­
ble it required.The area of maximum gain
is qu ite broad. In my travels to and from
work I am either headed away from or to-

I PacComm e 3652 West Cypress Street e Tampa, Flo rida 33607 I

I Please send 0 HandiPacket 0 More In formation 0 FREE Catalog I
I Name Call I
I II Address Ph. I
I Stale Zip Cardlt Exp, Dale I
I I
I MONEY BACK GUARANTEEl Add $4.00 sh,ppmglhandlmg p9I ord9l". FL rfJSJdems add 6%sales la•. I
I Major Cred it C ard gIVe number, expiration and signalu re. FAX: 8 13·872·8696 I--------------------------------------

,

f 1/4}. ~
I ' I
o 0
1 2

simple ; all the work is done in the coax
cable . It just takes longer for one signal to
reach the antenna because that particu­
lar piece of cable is a quarter wavelength
longer. (It is electrically a quarter wave­
length longer. That is not the same dis­
tance as the two antennas are separated.)

The only real obstacle I had to over­
come was how to switch the pattern from
one direction to the other. Fig. 1 shows
my solution, which was merely to con­
nect the transceiver to one of two feed
points, each at one end of a quarter-wave
section of coax. This causes the 90 de­
gree phase differential. The connecting
cables themselves can be as long as nec­
essary , as long as they are both of the
same length and are multiples of a half
wavelength . Remember that the electric­
al length of a piece of coax is equal to a
certain percentage of its physical length.
In other words , a piece of RG-8X having a
veloc ity factor of .75 will be only three­
quarters as long as you would expect
from using the formula for finding the
length of a wire antenna. For 146 MHz, a
half wavelength of the same cable is 2.4
feet , so you may have cable runs of 9.6
feet , 12 feet , or so on. The center sect ion
will be 1.2 feet , of course. Bear in mind
that different cables have different velo­
ci ty factors.

Fig. 2- Antenna installation on a typical
vehicle. The antennas can be mag
mounts ormechanically connected. Like­
wise, either gain antennas or simple

quarterwaves can be used.

Fig. 3- The front panel of the antenna
phasing unit. The directional pattern is
selected by moving the coaxial connec-

tor from one recepticle to the other.
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CQ REVIEWS:
The Ten-Tee Hercules II
HF Linear Amplifier and

Model 9420 Power Supply
BY JOHN J.SCHULTZ· , W4FA

/fyou are lucky enough to own a Paragon or Omni v trsnsceiver, the Hercules II makes
a perfect match. It can, of course, be used with almost any transceiver.

M any of us today are thoroughly ac­
customed to turning on a solid-slate
transceiver and having that transceiver
deliver 1()() watts or SO of output power on
demand without any warm-up time and
without any luning adjustments. Of
course, when more power output than
100 watts proves necessary, it would be
wonderful to have a station setup that of­
fers the same operating convenience at
the KW level. That convenience was first
offered some years agoasvariousmanu­
facturers introduced solid-state KW-in­
put-ievettinear amplifiers. Unfortunately,
many of the early designs had "teething"
problems.

Although going from the 100 watt out­
putrevet to the KW Input level in a solid­
slate amplifier design doesn't sound like
a quantum step, it really is such a step
when it comes down to bringing in a prac­
tical KW-Ievel design that is reliable, real­
istic In cost, and truly suitable for both
fixed station or pcrtablermoblle applica­
tions, and for all modes I

After several years of development
Ten-Tee seems to have solved the prob­
lems with their Hercules II design. Al­
though the "Hercules " name remains
the same, the Hercules II is an almost
complete redesign of the original Ten­
tee Hercules amplifier .

General Features

The actual Hercules II amplifier is an
amazing bit of engineering. The enclo­
sure housing the amplifier measures only
5 v.. - x 12- x 14Vz -and weighs only 15
tos. You put in 50 to 60 watts of driving
power on any band from 160-15 meters
and the amplifier delivers about 550
watts outtxn. Bandswilching canbe auto­
matic or manual . There is, of course, ab­
solutely no tuning necessary, although
the ampl ifier must be operated into a low
SWR antenna lead .

·302 Glasgow Lane, Greenville, NC
27858
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The amplifier requires a single 12.5 to
14 volt power supply at roughly 80 amps.
The 80 amps may at first seem to be a
daunting requirement, but in reality It can
easily be met from a variety of sources
such as a dedicated AC supply or heavy­
duty automobile battery which Is kept
charged by a low amperage battery
charger.

Adistinct feature of the Hercules II de­
sign, as compared to other amplifier de­
signs, is that it does not require up to 50
volts and use rather exotic, expensive
transistors. That's fine for fixed-station
operation, but it can pose some real prob­
lems when operating portable or mobile
or when it comes to servicing an amplifi­
er, especially in the field.

Detailed Specifications

Table I shows the specifications for the
Hercules II. It is worthwhile to read
through the table to see the capabilities
of the amplifier . Note that when a 10 me­
ter modification kit is Installed (free to li­
censed amateurs), the frequency cover­
age is absolutely continuous from 1.8 to
30 MHz.

The duty cycle is 100% for SSB voice
modulation and 50% continuously for
CWIRTIY with a maximum 15 minute
key-down period per cycle . The transmit!

receive switching tlmeof less than 5m11li­
seconds means that the amplifier Is per­
fectly suitable for fast CW aSK, AMTOR,
or packet modes without any accessory
add-ens!

The third-order IMD products are a few
dB more than those which can be ob­
tained with amplifiers using higher volt­
age transistors. However, the - 35 dB
fjgure is fully acceptable for all practical
purposes.

The metering is quite complete. The
analog meter can be switched to mea­
sure forward powerlSWR or collector
currentlvoltage. A ten-element LED bar­
graph is dedicated to read peak output
power (the last LED is red to indicate the
550 watt level, while the other LEDs are
green).

Various protective circuits are includ­
ed to protect the power transistors . A
front-panelLED indicates an "overdrive "
condition. However, the LED doesn't just
sit there and tell you of a problem. It also
indicates that an RF resistive pad has
been switched in the input RF line to the
amplifier to protect the transistors.

The rear-panel connections allow for
interface with almost any transceiver.
There is no ALC connection and none is
necessary, as will be covered later. That
little notation for " Remote Control" in the
listing of the rear-panel connections In
the specifications table is a real "steep-
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Hand-helds Rerular SALE
IC-02ATlH igh Power 409.00 349'1
IC-MAT 440 (CiHfHt) 449.00 349"
1c..2SA 2m .. (f~ 419.00 29911
IC-2SAT 2m/TP (f,.J 439.00 35911

IC·3SAT 220 HTITTP 449.00 39911

IC-4SAT 440 HTITTP 449,00 39911
IC-2GAT 2m HTITTP 429.00 379'1
IC -4GAT 440MHz, TTP 449,00 38911

t,..;,1 . .
IC·32AT 2m/440 HT 629.00 539tl

IC-2UT 2m/440 HT 629.00 54911

----. ----• • • •- ,. • ----, .-.. ., ... - -------- Co ,- -~ - - ~

J .J .J J ---
• • • • • • • --- --'- 0.J J J J ------- Co

" -,----- -ce>

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Todayl

AES®* 0",33 Yea" i. AmtieUl RIdJ.
HOURS: Mon. the" Fri. 9·5:30; Sat 9-3

ll.HtdOf(ul .,FREE BP-82 externaI7.2V@
300ma. battery pack with IC-2SAT puchase.

IC·12AT I.2GHz FMHTITTP ... (CIHeMIJ 473.00 34911

IC·12GAT lw l.2GHz HT/ battlcgr/ TTf! 529.00 4691l

Aircraft band handhelds Regular SALE
A-2 5WPEP synlh, aircraft HT.. ........ 525,00 479'1
A-20 Synth. airCfaft HTw/ VOR......... 625,00 S49'1

For HT Accessories _ CALL lor Prices
Receivers Rea;lIla r SALE
R·7IA 100kHz 10 30MHz recefver.. .... $999.00 869' \

RC-lI Infrared remote controller.... 70,99
FL-32A 500 Hz CWfilter 69.00
FL-63A 250 Hz CWfiller (Ist IF) ... . 59.00
FL-44A SS8 filler (2nd IF) 178,00 159"
EX-257 FMunit..... ....... ... ..... ... . 49.00
EX-310 Voice synthesizer 59.00
CR-64 High stability osc illa tor xta! 79.00
SP·3 External speaker 65.00
CK·70 (EX·299) 12VDC option.. .... 12.99

Due to the size of the ICOM prodllct li ne, some
accessory items are not listed. II yOli have a quest ion,
please cal l. Prices subject to chanre withollt notice.

R·7000 25MHz·2G Hz receiver 1199.00 1029
RC·12 Infrared remote controller.... 70.99
EX·310 Voice synthesizer 59.00
TV-R7000 AlV unit. 139,00 129tl

AH·7000 Rad iating antenna 99.00

R·9000 100KHz·2GHz all·mode rcv! ... 5459,00 4699

* Large Stocks* Fast Service* Top Trades
ot AES'

(Jte yeu,
CREDIT
CARD

~~.=LJ: ~_ ... .- (1"\ '=':

O
-~v.. :t"k ~ -

I ~ , , '
" - - - (1) 0

UX·19A 10m, lOwband unil.. 299.00 269lS

UX-29A 2m, 25wband un it 299.00 269'S
UX-29H 2m, 45w band un it 349.00 319'\
UX-39A 220MHZ, 25wunit (S~ 349.00 279' \
UX-59A 6m, lOw band unit 349.00 319'\
UX -1 29A 1.2GHzIOwband vn't.. 549,00 499tl

I

VHF/UHF bases Re,ular SALE
IC-275A 25w2m FM/SSB/ CW w/ ps 1299.00 1129
IC-275H 100w2m FM/SSB/CW 1399.00 1199
IC·375A 25w220 FMlSSB ... (Cltm") 1399.00 799"
IC-475A 25w440 FMlSSB/ CW w/ps 1399,00 1199
IC-475H lOOw440 FMlSSB/CW (SPU1 1599,00 1269
IC-575A 25w 6/10m xcvr/ps (f,w;t) 1399,00 1099
IC·575H 25wlOOw 6/l0m xcvr........ 1699,00 1469

VHF/UHF / 12GHz mobiles Regular SALE
IC·228A 25w 2m FM/TTPmic (S,w,1) 509,00 379' \
IC·228H 45w 2mFMITTP scan {!Pfti"J 539.00 4191\

IC-U8A 25w 440 FMlnP mic ....... .. 599.00 519' \
UT·40 Pocket beepfunction... ...... . 45,00

lC-900A Transceiver controller 639.00 44911

* ChmJt Speeial ...
IC-900A Transceiver controller with UX-29H
2m125Wand UX·J9A 220125Wband units.

Package Price • $849"

IC·901 2m/ 440MHz xcvr (S,w.t) 1199.00 929'1
IC-1 200A lOw, 1.2GHz FM (CImm) 699,00 589'\
IC·25OOA 35w, 4401L2GHz FMmobile 999.00 869lS

IC·3210A 25w, 2m /440 FM.. (CJ::6 739.00 49911

IC-24ooA 2m /440 FMITTP ... ($ . 899.00 69911

AH-32 2m /440 Dual Band mob ile ant 39.00
AHB·32 Trunk·lip moun!... ........... 35.00
Larsen PO·K Roof mount ... .... ...... 23.00
larsen PO-TLM Trunk·lip moun!.... . 24.70
larsen PO-MM Magnetic mount 28.75

RP-1510 2m 25w repeater 1849.00 1649
RP·4020 440MHz 25wrepealer 2299.00 1999

EE l I

o
ICOM

w -.- ,& s la~o ~
~ • ,~ - - ••

~ • -- ,-
" o 0 --.. . {) - ---
0 - ~ --- .--- •----,- ~

HF Equipment Rer;ular SALE
IC-765 Xcvr/ps/kever/aulo tuner.... .. 3149,00 2699

IC·73S HF xcvr/SW row/ me (S"a.r; 1149.00 969' \
PS·55 External power supply 219,00 199f1

AT·I SO Automatic antenna toner 445.00 389' 1

FL-32A SOD Hz CW filter.. ..... .... ... 69.00
EX-243 Electmnic keyer unit......... 64.50
UT-30 Tone encoder ••.•• ..... ....• ..• 18.50

IC·72S HF xcvrl SWrcvr (S~ 949.00 79911

AH·3 Automatic ant tuner ..(f~ 489.00 37911

IC·726 10·band xcvr/6m/ .5·3OMHz rx 1299.00 1129
Accessories Rel ular SAtE
IC-2Kl HF sol id state amp w/ ps 1999.00 1699
IC·4KL HF IKW out sIs amp w/ps 6995.00 5995
EX-627 HF auto. an t. selector (S~ 315.00 269' \PS-15 20A external power supply ...... 175.00 1591\
PS·30 Systems pIs w/ cord. 6·pin plug 349.00 319' \
SP-3 External speaker 65.00
SP-7 Small external speaker 51.99
CR-64 Highstab. ref. xtal; 751A, elc ... 79.00
SM-6 Desk microphone .................. 47.95
SM·8 Desk mlc • two cables, scan 89.00
AT-loo IOOW 8·band auto. ant. tuner 445.00 389'\
AT-SOO SOOW 9·band auto. ant. nmer •.• 589.00 5191\
AH·2 8·band tuner w/ mount &whi p.... 758.00 6891\
AH-2A Ant tuner system, only .. (f,.mQ 559.00 469' \
GC-5 Wor ld clock (f"alf) 91.95 69' \

Accessoriesfor IC·765,781. 725 _ CALL lor Prices

IC-751A s-teno xcvrl.1·30 MHz rc vr 1699.00 1469
PS-35 Internal power supply 219.00 199'~

FL-63A 250 Hz CW filler (IsI IF}. ... . 59.00
FL-52A 500 Hz r:w filler (2nd IF) .•.• 115.00 10911

FL-53A 250 HzCW filler (2nd IF)•• .• 115.00 109' \
H-70 2,8 kHz wide SSB filler.... ... . 59,00
RC·IO External frequency controller 49,00



er: ' 1think it should have been separately
OPERATING FREQUENCY: 1,81030 MHz in seven bands. (22-30 MHz Band is disabled on

highlighted . It refers not only to the fact domestiC model).
that the amplifier 's bandswitch ing can
track that of many tra nsceivers , but it MAXIMUM POWER: 550 wans output CW,RTIY and sse , (1 KW de input).

also means that the amplifie r can be
completely controlled (bandswitching, DRIVE POWER REQUIRED: 50 k) 80 wans typical lor 550 wans output,

metering, etc .) from a remote-control
DUTY CYCLE: SS8-- continJous VOiCe modulatiOn;CWIRTIY- 5O"Ifo~ty cycle

head even if the amplifier' s bendswitch- cont inJously: 15 min.lles lTlallirnJm contruous key-oown at
ing does not track tha t 01 a transceiver. 550 watts output.
Besides being of apparent application for
mobile installations, such remote control DISTORTION: Third order proWcIs .35dB from 550 wan outPut~l.

is also applicable to fixed-station opera-
INPUT AND OUTPUT IMPEDANC ES: 50 ohms unbala~. VSWR < 2:1 _lion if you want to keep the c lutter on an

operating desk at a min imum. Imagine METERING. SwitCh selectable Forward Power, SWR (calibrated @ 500W
the possibilit ies of having the amplifierl Forward Power), ee (collector currerc), Vee (colledor YOllage).
powe r supply placed in a remote corner ! Ten element LED bargrapll insl antly displays Peak Output

Power.

Circuitry T)(JRX SWITCHING TIME: less than 5 ms.

Although transistors are now available PROTECTIVE CIRCUITS: Hot switching TIR protection. Oo-er-vollage and ove r-current

such that you can build an HF amplifier lockout. AulomaliCally switched input pad in overdriven condi -

using a single transistor pair that will pro- lion. Front panel "Overdrive" LED indiCales 180 11 corencn.

vide a KVI/ output (the transistor pair
PRIMARY POWER: RF Deck -125·14 YOlls@80amps, (100ampsmaximum).

costs Just under a mere $1(00), Ten-Tec
has chosen a more conservative and ec- FINAL AMPLIFIER TRANSISTORS: Eight MRF458. S01405. or ~ivalel1.,

onomical approach ! The Hercules II tran-
ststors cost less than $20 each! COOliNG 1I1.emallorced air, rear exhausl,

Fig. 1 shows a block d iagram 01 the ba-
FRONT PANEL CONTROlS: Power (ON-OFF). Colllrol (OSKIRELAY),

sic RF c ircuitry in the Hercu les II. The in- MeIer (FWD,REF.Ie, Vee), Band (REMOTE.1 S-2.5.2 5-
put signal is routed first through a broad- 4.0.4 0-6 5.65-' 0.5.105-15.0.15.0-22 .0.22,0-30.0).
band input transformer which estab-
nares the nominal 50 ohm input impe- REAR PANEL CONNECTIONS: RF I~. RF OutPut, DC Power, Key In, Key Out, Vox Key,

dance and which couples into four split- 5pealler. RelT'Ole Control. Ground.

ters which d ivide the input power equally
SIZE: HWO 525' x 12" x 145", (13.3 x 30.5)( 36,8 em).

to four outputs. The splitters incorporate
balancing res istors so if one or more 01 WEIGHT : 151bs. (6 8 Kg) ,
the amplifie rs they leed should tan, oper-
ation will st ill be possible at a reduced Table 1- Specifications for the Hercules II Amplifier.
power level. The four outputs Irom the
splitters feed four amplifiers, each of
which utilizes a pair of MRF458 power and then the from each board fed to an vacuum relay on the output side and reed
transistors . ove rall combiner . The output of the final relays on the Input side. Only a very stm-

There are two such amplifiers on each combiner feeds one of seven relay-se- plified representation of the actual
of two PC boards. The output of each pair lected output low-pass filters. Amplifier switching is shown fig. 1.
01 ampl ifiers Is combined on each board bypass/keying switching is handled by a Fig . 2 shows the schematic of one of

Ampli fier board ,

" c- .,
-...

>- ____ -1 ,,
I

,
" e-e , , ,• _-----l ,
" L_~

Inpul Four Main Lowpass'0
transformer splitters combiner fillers

~
Am plif ier board 2-, c-~

-~ :l----- -+
,- , ,, >---, , ,• - - --- i ,.' L _J

- 0"Vacuum I "relay ,
I 1, _/

Fig. 1-A generalizedblock diagram for the Hercules. The Transmit/Rece ive switching is more involved than presented, incorpo-
rating a separate PC board with T/R RF sensing and timing circuitry.

24 • CO • August 1990 s.y You S.W It In CO



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

~
the two identical amplifier boards. I real-
ize most reade rs are not interested in a
lengthy discussion on the circuitry in-

: - volved. but I think it is interesting to at
least have a glance at the intricate cir-
cultry.. The two input transformers, one

, § for each amplifie r, are shown to left and

"" right in fig. 2. The output tra nsformers (T2
~

~

" ~ -
." and T3 in the middle) combine the output" <>1"1':: _• "" .""

• • of the two amplifiers. The terminals
• marked "DUMPS" go to resistive nat-

s • ~ g
works which absorb power in case some

• imbalance shou ld occur when the ampli-
4; " 0 " fier outputs are combined rather than

~~ 5~o~
~ ~ ':l have the unbalanced power circulate and

!!~~~
,,- on ... iii

.§
~S oil possibly damage components. Diodes

0 _ .. ,
" I 0 1-03 sense temperature and activate a
" higher speed for the cooling fan or pro-"- ,-
- • tective bias .

~8~ ~8~ Many other boards are conce rned with."" ."-• cont rol functions, bias regulation, DC::- ~s
~8~ 0 ' ' ~•• - voltage distribut ion, display functions,." rl ;\ 0

. " ", etc .

"ill:
~ 4; '4--' -"

I 50 ~t-i'"0 Construction,. L - - --, 51:!
r"•

"~
Various of the photographs illust rate• •

~~ t~
0 what you would see if you look around•• ~~ ""

0 both the outside and inside of the Her-
o " - sl cules II. It utilizes aluminum-f rame con-a

I
struction, but in spite of its light weight ,

~ ,[}--€ " appears to be ve ry rugged. Two massive0

• H"..<{j "c - • heatsinks run almost the enti re depth of, -

~ • • GO the amplifier , as shown from the top view.

~ ~ E

s •,C • • All of the PC boards are neatly construct-
"• ed and the var ious inte rconnecting ca-•

I bles compactly grouped and clearly iden-

" 01 titled.
0 u-:

" " As is typical for Ten-Tec construction ,
" S;~ r" _ c'\~ ~'. o. u a tremendous amount of circuitry has", G , G'

•
4; 0" 0 ··0 been put into a reasonably compact• o.

~~~ space. Howeve r, there still remains
r- - --' enough space between the components••ti€ fl

o.
I and between the boards that most field

r" " e E 4
' -

--{5 C- o repairs are not int imidating,at least tothe
s extent of identifying a defective PC board.

~8 · •" '.- In fact , the warranty is not voided if the."" "" Co - "."0 0
covers are taken off of the amplifier In an"

::8~ o.~
.~

attempt (perhaps with the help of Ten-." ."
0- "- Tee's service department) to simply 10->.." cate a defect ive board . An experienced

3" ~

~ -

"~ ~~
technic ian could, of course, proceed

S
, • " ·~S

0 '3• • " • much further, but it would be senseless to
" "" , ,- "" do so while the amplifier was under war-0 0
~

r"
~~.,,- ..~=:? rantywithout the specific consent of Ten-._" .""

Tee's service people.
" •• •

• • Selling Up The Hercules•
u~'a There are basica lly th ree lnterconnec-

tiona that have to be made with the Her-
cules II. the same as for any linear ampli-
fier-a powe r sou rce connection. con-

0 _ nections to the transceiver driv ing the

~
ampli fier, and a connection to a suitable
antenna load. An optional connection in
the case of the Hercules II is that for a re-
mote-cont rol unit.

Fig.2- One of two dual RF amplifiers used to construct the amplifier. Essentially ,each The power-source connection is sfm-
amplifier (0 1and 02 or 03 and 04) is a separate 250 watt input broadband amplifier. pte if you use the Model 9420 Power Sup-

--
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Table 11- Pinout for the remote-control connector on the Hercules If.

The rear-panel connections are quite simple with the usual RF in/out connections and
keying connections for simple PIT, semi-DSK, or full aSKoperation. The large Molex­
type connector (center) is for a powersource connection, while the smaller connector
to the left of it is for a remote-control connection. The two 50-239 RF connectors are

each fastened with four sets of hardware, a touch rarely found any longer!

11

5

"1
•
10
10
13
2
2
5
7
3
6
8 NO CONNECTION

1

9

5 -'
12

HERCULES II
PIN NUMBER

SWA will indirectly activate "latching"
protective circuit ry. That is, the ampli fie r
will automatically switch to a bypass
mode and you have to cycle the power
switch on/off to reactivate the amplifier.
You should definitely not continue to re­
cycle the amplifier under such conditions
until the SWA problem is resolved.

Automatic bandswitching of the ampli­
fier is quite simple when using most Ten­
Tec Corsair I, Paragon, and Omnt trans­
ceivers. The interconnecting cable ar­
rangements differ a bit, but Ten-Tec can
supply specific information. In the case
of the Omni V transceiver, only a simple
Model 236 control cable is required
which plugs directly into dedicated con­
nectors on both the amplifier and the Om­
ni V. Automatic bandswitching is also
possible with most modern transceivers
that provide a parallel band output (one
wire for each band) for the control of ac­
cessory items. Transceivers that provide
stepped voltage outputs for remote band­
switching cannot be used to control the
bandswilching in the Hercules II unless
you construct some interface circuitry.

One should not, however, confuse the
automatic bandswitching capability of
the Hercules II with its total remote-con­
trol possibilities. The automatic (or track­
ing) bandswitching capability is only a
convenience featu re in that you don't
have to turn the bandswttcn on the ampli­
fierwhen you change bands on the trans­
ceiver which drives the amplifier. How­
ever, regardless of which transceiver
drives the amplifier, you can have com-

FUNCTION

GND & SHIELD
T

12M, 22-30 MHZ
COMM,PWRON

160M,1 .7-2.5MHZ
80M, 2.5-4 MHZ

40M, 6.5-10.5 MHZ
30M, 6.5-10.5 MHZ
20M, 10.5-15 MHZ

I BM (17M), 15-22 MHZ
15M, 15-22 MHZ
10M, 22-30 MHZ

4-6.5 MHZ
FWD
KEY

+AEG
FAULT

REV
KEY OUT

1
2
3

•
5
6
7
8
9
10
11
12

OMNI I CORSAIR I
PIN NUMBER

the overdrive indicator or the red seg­
ment of the power output bargraph on the
Hercules II lights, you simply reduce the
power output level (drive control) on the
transceiver.

Connection to a suitable antenna load
simply means operating the Hercules II
into an antenna load, either directly or via
an antenna coupler , such that the SWA
presenteoto the amplifier is less than 2:1.
Trying to operate the Hercules II at full
power into a load which has an excessive

ply. You simply plug the cable furnished
with the power supply into the amplifier .
Otherwise , you have to think a bit as to
how you are going to get 12.5to 14VDCat
80 amps to the amplifier. The main con­
sideration is not to have a significant
voltage drop in the interconnecting leads
at 80 amps of load.

Ten-Tee suggests for battery-powered
installations, mobile or portable, that four
parallel #12-gauge wires be used for both
the plus and minus DC leads. I haven 't
calculated it out , but I imagine 5to to teet
of power-cable length would be tolerable
using #1 2-gauge wires . A reasonably
good buy in #12-gauge stranded wire is
Radio Shack 278-1289 (red) or 278-1280
(black) at $4 .00 for 20 foot hanks. Large
hardware stores will sell #12"9auge solid
conductor wire at a bit lower price, but
the solid wire is far more difficult to han­
dle.

Transceiver interconnections are gen­
erally very simple with just an intercon­
necting AF cable and a cable from the
transceiver to key the amplifier. Full aSK
is possible with the Ten-Tee Paragon and
Omni transceivers as well as with various
other transceivers. However, there are
some cases where only semi-break-in
CW operations or normal PIT operation
is possible. If you lay great value on full
aSK operations, you should inquire of
Ten-Tee as to how a given transceiver will
interface with the Hercules II. In the case
of any transceiver, no ALC interconnec­
tion is required. The Hercules II has an in­
ternal circuit which provides a few dB of
ALC action. Also , if you use the Hercules
II with any transceiver which has the usu­
al internal ALC action, there is no prob­
lem. You operate the transceiver as usu­
al, keeping the ALC reading on the trans­
ceiver's meter within its normal range. If
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MFJ's Deluxe 300 Watt Tuners
. .. gives you ham radio's most popular tuner with built-in dummy load, a peak

reading (and average) Cross-Needle meter, full 1.8-30 MHz coverage, antenna
switch, balun and a full one-year unconditional guarantee for only . . . $149.95

MFJ-949D

Peak reading meter
Built-in dummy toad
Covers 1.8 to 30 MHz
1 year guarantee

,
or balanced lines a nd built-in dummy load . You
gel a 4:1 balun for balanced lines .

Unconditiona l Guarantee
You gel a full o ne year unconditional guaran­

tee . We will repair or replace your MFJ-949D
(at our option) no matter whal for a full year.

Others may give you a 90 day lim ited warran­
ty. What do you do alter 90 days? Or before
90 days if they say. " Sorry, it's your fault " ?

New MFJ Deluxe 300 Watt Tuner

$
MFJ-948

$129951-,=~=-=-::;,.-:o....;...1·
If you don't need a dummy load but want all the other features

of the MFJ-949D choose the new Mf J-948 for only $129.95.
The MFJ-948 featu res a peak reading lighted meter with a

built-in lamp switch, a one year unconditional guarantee and is
made in the USA.

Remember, with MFJ you're getting proven performance
and reliability from the most trusted name in antenna tuners.

Prectse ce ntro! for minimum SWR
T he MFJ-949D gives yo u more prec ise

control for min imum SW R than any tuner that
uses two tapped inducto rs .

Why? Because the twu continuously variable
capacitors in the MFJ-949D give you infinitely
more positions than the limited number on IWO

switched coi ls.
This gives you precise co ntro l to get minimum

MFJ's 1500 Watt Tuner

MFJ-%2C

'229·'

For a few extra dollars the MFJ-962C leis
you use your barefoot rig now and have the
capacity to add a 1. 5 KW PEP linear amplifie r
later. II cove rs 1.8 to 30 MHz.

You get MFl's new peak and ave rage
reading Cross-Needle SWR/Wattmeter .

You also get a 6-posit ion antenna switch and a
tenon wound 4:1 balun with ce ramic feed-thru
insulators for ba lanced lines. Measures just
1O*x4 'hxI4 7/8 inches.

(l [ 'I'll) MFI ~.....,n.... loc.

Why Choose an MFJ Tuner?
Hard-ea rned Reputation: There 's just no how long you have it -- just call 601-323-5869 .

shortc ut. MFJ is a name you can trust -- more Your very best va lue: MFJ tuners give you
hams trust MFJ tune rs throughou t the world the most for your money. Not on ly do you get
than all other tuners co mbined . a pWI'en tuner at the lowe st cost -- you also get

Proven Reljahliity: MFJ has mode more a one year unconditional guarantee and
tuners for more years than anyone else - with conlin,uing ~rvice . That 's how MFJ b«:~e the
MFJ tuners you get a h'ghly-devel oped product world s leading tuner manu facture r ~. by gtvmg
with proven re liabil ity. you your very best m/uf'.

Fi rst Rate Performance: MFJ tuners have C hoose your MFJ tuner with co nfidence!
earned their reputation for be ing able to match You're getting proven performance and retiabil-
just about anything -- anywhere. ity from the most trusted name in antenna

One yea r unconditional g ua ra ntees That tuners. Don't settle for less . Get yours today!
means we will repair o r replace your MFJ Nearest Dealer/Orders: 800-647-1800
~uner {at our option) /W matter what happens to I FJ ENTERPRISES, INC.
It for a,ye~r, . . ox 494, Miss. State, MS 39762

Co ntmumg ServICC: MFJ Customer Service 6(1) 323-5869' TELEX: 53 4590
Techn icians are available '0 help you keep yo", MF. FAX, (6011 J2;~" I ' lodod, ,~
MFJ tuner performing flaw lessly -- no matter Me> ki l 'ty .F< rdabl

"J • • • ma mg qua l aJJOruu e

CIRCL E 10 ON READER SERVICE CA RD



Taking off the top cover you can see two large heatsinks which
run almost the entire depth of the amplifier. One heatsink is as­

sociated with each amplifier board.

You have to study this view a bit to understand it. It shows the
bottom cover removed, but also with an internal, inside bottom
cover hinged up. The hinged-up section contains the blower
and a large PC board for the relay-switched low-pass filte rs .
Deeper inside the enclosure are the large amplifier boards, one
each on the left and right sides. By comparing this view with
that of the internal top view, you can basically understandhow

the amplifier is constructed. Service access is quite easy.

plete manual remote-control facilities
which include power orvott. aSK or PIT
operation, band selection w ith band indi­
cator LEOs, 1().element bargraph LED
peak power display , and LED " FAULT"
indicator disp lay . Ten-Tec can supply an
optional accessory remote-control head
fo r the Hercules II o r you can homebrew
such a unit. Tab le Ills a lis ting of the pin­
out connections o n the remote-control
connector on the amplifier so you can
gather some idea as to the remote-con­
trol possibilities . Again , it should be em­
phasized that the remote-control capabil­
ities are fu lly bu ilt into the amplifier. Only
external switches and indicators have to
be added to have remote control.

Of course, don't forget grounding con­
nections both for safety purposes and to
avoid possible RF feedback problems.
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Test and Operating Results

Bench checks easily confirm ed that the
Hercules II conservatively meets its pub­
lished spec if ications. On every band (CW
and SSB) 550 watts of output was ob­
tained with 55-70 watts of drive power.
The amplifier was held key-down fo r 15
minutes w ithout any change in output
power being noted.Third-order IMD prod­
ucts were never worse than the rated
- 35 dB. The transmit/receive swi tching
time of less than 5 m illiseconds was not
directly measured. However, full aSK
CWat 20 WPM proved flawless , so there
is no reason to doubt the specification.

Operating ease was superb. Normally
when I describe the operation of a piece
of equipment, I get into a discussion of

how various controls function, etc. But
what can you really say about the Her­
cules II? Once you have the amplifier set
up properly (ope rating into a proper an­
tenna load, etc), there is really nothing to
do except to toggle the power swi tc h
" on" for an instant boost of output power
to the 550 watt level. The bargraph in­
stantly displays the peak output power as
confirmation that the amplifie r is doing its
job. I usually left the analog meter in the
SWR position just to confirm that the an­
tenna load was proper. The overd rive
LED did come on a few times, but that
was strictly due to "cockpit error " when I
forgot to reduce d rive to the amplifier. A
beautiful anti-splatter device!

As far as on-the-air results were con­
cerned, they definitely have 10 be divided
into two aspects. First of all, boosti ng the
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techno logy. independent transmit level for
each radio port , random code generator.
lithium battery backup. RS-232 and TIL
serial ports. standard 850 Hz RTIY shift,
socketed ICs. tune up command, peripheral
l ID port. automatic serial numbering. pro­
grammable message memories, dual radio
ports (each HF or VHF) , CW key paddle
jack, speaker jack that leis you monitor CW
siderone. tran smit and receive audio and
packet co nnect bell. new fu lly intergrated in­
struction manual with Fast Sturr™ section
and more in a 9 'I.z x 9 'I.z II I Y2 inch cabinet.

New Easy Mailt» Personal Mailbox
You get MFJ' s new Easy Mail™ Personal

Mailbox with soft -partitioned memory so you
and your ham buddies can leave messages
for each other 24 hours a day.
Mult i-Gray Level FAX/SSTV Modem

You'll see tomorrow's news today when
you copy outstanding FAX news photos with
crisp dear details . MFJ-1278 is the only
multi-mode with a built-in multi-g ray level
modem. It lets you transmit and receive
multi-gray level FAXI SSTV pictures with
an appropr iate terminal program.

•
No 3 year old technology at MFJ!
Us in~ the latest advances, MFJ brings

you 9 exciting digital modes and keeps on
br inging you state-of-the-art advances.

You get tons of features other multi­
modes just don ' t have.

MFJ-1278

MFJ gives you all 9 digital modes
and keeps on bringing you state-of-the-art advances
. . . while others offer you some digital modes using 3 year
old technolog~_-

Gel 9 new ways of ha ving fun
Don 't settle for 3 year old technology .
Choose the on ly multi-mode that gives you

the latest adva nces and all 9 modes.
Get 9 new ways of having fun today!

MFJ Packet Pictures
Transmit and receive high resolution EGA

and eGA color pictures via packet radio
with new MFl picture passing software.

You can set up your own picture bullet in
board and exchange pictu res with others -­
even if you' re not there .

MFj-1288, $9.95, works with virtually
any packet controller and IBM compatible
computer. It's mcluded jeee with MFJ -1 284
IBM starte r pack and MFJ-1 292 Digitizer.

paint so ftware to add graphics and lettering
-- and you can transmit it with included MFJ
picture passing software.

You can use your digitized snapshots in
any desk-top publishing program that uses
the popular PCX format. MFJ-1292 lets you
capture pictures in VGA , EGA, CGA. Herc­
ules or Raw Data format s. Get yours today.

Nearest Dealer/Orders: 800-647-1800

MF.~
MFj ENTER PR ISES, INC.
Boll 494 , Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590
FAX: (60t) 323-6551; Include 5/h.

MFJ . . . making quality affordable
co ,_ MFI E...<p<i.... ' ''''

MFJ-1274 gives you a high resolution
tuning indicator -- and it' s only $20 more.

CIRCLE 1 ON READER SERVICE CARD

New MFJ-1278T Turbo
with fa st 2400 baud modem

MFJ-I 278T ""

s35Q95' f) ._ •.':':'. . . :.
The newMFJ.1278T Turbo gives you fast 2400 baud packet

-- twice the baud rate of any other multi-mode. By communi­
cating faster you 'll reduce chances for error, lessen congest­
ion and more efficiently utilize our ham frequencies. You'll also
get 1200/300 baud for compatibility with older TNCs.

The 2400 baud modem is also available separately. Order
MFJ-2400, $79.95, for any MFJ and most other TNCs.

One FREE Upgrade!
When you buy your MFJ- 1278 today, you

don 't have to miss new modes and features
that come out tommorow.

Why? Because your MFl-1278 co mes
with a coupon good for one free eprom
upgrade exchange that'll add new features.

Plus More, ••
Plus you get ... 32K RAM (not 16K).

f ree AC power supply, Host mode that lets
MFJ-1278 serve as a KISS interface or
dumb modem. fast throughput anti-co ll ision

MFJ Video Digitizer
Here's Aimee. This
unretouched picture was
shot directly from a
lIGA monilor. We
digitized Aimee wilh a
camcorder, MFJ-1292
"PU:ture Perfect. " Video
Digitizer and IBM
compatible computer.

Create fascinating digitized snapshots to
transmit with your MFJ-1278 of anything
you can point your camcorder at!

The new MFJ-1292 " Picture Perfect"
Video Digitizer connects your video
camera to your IBM compatible computer
so you can capture digit ized video
snapshots on disks.

You get an easy-to-install plug-in card
for your computer, handy contrast and
brightness control unit and complete
software fo r only . . . $199.95.

You can create your own QSL card from
digitized snapshots by using drawing or

MFJ·1274
$1590 •

MfJ·1 270B
$139 0 •----_ .•••••----•

20 LED Precision Tuning Indicator
MFj' s unequaled tuning indicator makes

it really easy to work HF packet. Unlike
others , you use it the same for all mod es -­
not different for each mode. Just tunc your
radio to center a single LED and you're
precisely tuned in to within 10 Hz -- and it
shows you which way 10 tune!

MFJ Packet Radio

MFj·1270B super clone of TAPR' s
TNC-2 gives you more features than any
other packet controlter > - for $1 39.95

You can double your fun by operating
VHF and HF because you get high per­
formance swltchable VHF/ HF modems.

You get the Easy MaWMPersonal Mailbox
with soft-partit ioned memory so you and
your ham buddies can leave messages for
each other 24 hours a day.

In MFJ's new WeFAX mode you can
print full-fledged weather maps to screen or
pr inter and save to disk using an IBM
compatible, C-641l 28 or Macintosh .

A new KISS interface lets you run TCP/IP.
They also come NET ROM compatible.

You also get 32K RAM and a free 110
VAC power supply (or use 12 VDC).

For dependable HF packet tuning, the



power output of a station by five to six
times definitely makes you more read­
able. But if absolutely all other factors are
the same, such as modulation quality
(which is rarely the case), it is true that a
station producing 1500 watts output will
have an edge of somewhat less than an
"S" unit over a station producing SOOt
600 watts output. Using the Hercules II, I
could definitely crack OX pile-ups that
would have been impossible to crack in
any reasonable time if I had been operat­
ing barefoot. On the other hand, I didn't
always crack a pileup on the first or sec­
ond try against stations running the full le­
gal power output.

The second aspect, however, is pretty
much the Tortoise and the Hare tale, at
least as far as DXing is concerned. If you
can be on frequency quickly with a bit of
power, you can make OX contacts long
before higher powered stations get their
amplifiers tuned up and their big beams
turned around. However, you do need a
bit of instant power to turn the trick. A look
down my log shows a few exotic calls that
I'm sure I would not have been able to
contact without the agility of a Omni
V/Hercules II station setup.

One very refreshing aspect of the Her­
cules II is its super mechanical "quiet"
(fan noise) which nicely matches the su­
per electrical "quiet " of the Omnl V. You
can hear the fan, but it is very quiet. The
boxer fan on the bottom takes in air, and
the air is exhausted through openings on
the rear panel. Strangely enough, I never
found the exhaust air to be more than
moderately warm even after a very long-

winded aso (on my side). Somehow the
combination of the large internal heat­
sinks and the fan arrangement seems to
have done the tr ick. It certainly is the
coolest running amplifier in its power
class that I have encountered.

The amplifier seemed to easily tolerate
a very high SWR, up to 4:1, for at least 30
seconds without tripping off. It seemed
as if it would tolerate the high SWA much
longer, but I didn't feel comfortable in
continuing the test. Thirty seconds
should be more than long enough to get
an antenna tuner "touched-up" if you are
using a manual tuner. At an SWA of 2:1
the power output only dropped to the
400-450 watt range. The only time the
cooling fan ever switched into a higher
speed mode was during the 4:1 SWA test.
The front-mounted loudspeaker is a bit
"different." This amplifier is the only one
I know of which has such a feature. How­
ever, Ido admit the audio from theOmni V
sounded better using the amplifier's
speaker.

10 Meter Modification

Ten-Tee supplies all necessary parts
free. Basically, the only part needed is a
low-pass filter assembly. The assembly
does have to be soldered in place and you
do have to remove the top and bottom
covers from the amplifier. Neither effort
presents any problem. In fact, when the
covers are off, it presents a good oppor­
tunity to see a bit of the inside makeup of

the amplifier. Also, as long as the covers
have been removed, I would suggest
checking the "seating" of all of the obvi­
ous PC board connectors. I didn't find any
loose ones, but why not take advantage
of the opportunity.

Accessories

The mundane (but highly convenient) ac­
cessory for the Hercules II is a Model 236
control cable. It allows the amplifier to be
interfaced with a Ten-Tee Paragon or
Omni V transceiver tor automatic band­
switching. It will only work with the Para­
gon if the transceiver has the AS-232 ac­
cessory board installed. It is about 4 feet
long and also has provisions for connec­
tionot a PCorthe Model 301 Remote Tun­
ing Encoder (Omni V only).

The more interesting accessory is the
optional Model 9423 Remote Control
Head.It is a small encrosuren .s w x 6v. w

x 4") that allows for complete remote
control of the Hercules II. The functions
on the remote control include power onl
off, aSK or PIT control, band select with
band indicator LEOs, peak power output
barqraph display, and LED fault indica­
tor. It comes with a 12 foot cable that
plugs directly into the Hercules II remote­
control connector. There is even an ex­
tension remote-control cable available,
Model 300, which adds another 12 feet.
I'm not sure how many of the extension
cables can be placed in series. If your
yacht is such that several might be re-

The Model 9420power supply is quite a unit. Imagine an output
of 13.8 VDC regulated at 100 amps in less than a cubic foot of

space and complete with carrying handle!
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Looking down inside the power supply you can see a compact
but not overcrowded grouping of components. The large filter
capacitors are towards the top, and the four power transform-

ers are at the very bottom of the enclosure.
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qui red, you had best contact customer
service at Ten-Tee for advice . They 'll
gladly provide the information.

The Model 9420 PowerSu~

Talk about a " brute force" but quite so­
phist icated power supply ! Pick up the
9420 at 58 Ibs and carry around an AC
supply that w ill deliver 14 VDC regulated
at1 00amps! The b iggest surprise of all is
that the unit is almost min iature in size
considering its power capability. It mea­
sures 12V2· x 14 V, · x 9 V. ·andhasa
convenient carrying handle on top.

Ten-Tee used a very interest ing ap­
proach in designing this power supply. In
essence, it consists of four parallel power
supplies each having a separate power
t ransformer and containing a great deal
of sophisticated regulation and control
c ircu itry. The output of each of the four
power supplies is kept separate and pow­
ers one of tne four amplifier stages in the
Hercules II.

The power supply can be turned on by
the power switch on the Hercu les. The
supply will also sense if only a transceiver
it is powering has been turned on and the
supply will be activated. The supply can
be placed on a floor or in some other out ­
of-the-way location, but good air ventila­
tion around all sides of the supply is a
must. The supply contains no fan and is
completely quiet.

The supply can be operated from 120
or 240 VAC lines, but since it draws up to
2 KWfrom the line, Ten-Tee recommends
using it on a 240 V line. The supply comes
wired for 240 V, but Ten-Tee inc ludes the
necessary materials , except for a heavy­
duty 120 VAC plug, to modify it fo r 120
VAC ope ration. I could ded icate a 120 V
line having a breaker rated at 20 amps to
the supply , so I modified it for 120 v ooer­
ation and it operated absolutely fine un­
der such conditions. However, I would
heartily agree with Ten-Tee that 240 V
line ope ration is preferable if only to avoid
the safety considerations of using a 120 V
line at its maximum rating .

The 9420 power supply, with its size of
less than a cubic foot. is an ideal comple­
ment to the Hercu les II. However, if you
only plan to use the amplifier for intermit­
tent service, the idea advanced by Ten-­
Tee of powering it with a heavy-duty car
battery which, in turn , is charged by a 10
amp charger has a lot of merit. You don't
need a 240 VAC line under such circum­
stances, and the in itial monetary invest­
ment can be considerably reduced. Be­
sides, it would seem to be a dandy idea
for emergency or field communications
for a short period without having to get in­
volved with a standby AC generator. I
didn 't try the idea myself , so I can 't pre­
sent any operating data . If you do go the
car-battery route , note that safety consid­
erations, mainly regarding ventilation, do

have to be observed when lead-acld bat­
teries are being charged.

The construction of the 9420 Power
Supply is very rugged . A heavy..gauge
aluminum enclosure is used with the four
power transformers mounted in the base,
various PC boards, and the filter capaci­
tor s mounted on the internal walls and
then two large heatsinks along two exter­
ior wans . Very heavy-gauge wire is used
for high-amp leads, and peen-on connec­
tors, although used, are soldered togeth­
er. Cable runs are neat ly bunched . The
supply gives the impress ion that it will
last forever. The 1201240 V primary can-­
version does require some simple solder­
ing . A switch could easily be installed if
frequent pr imary voltage changes are re­
quired.

Manuals

The manuals for both the Hercules II and
9420 power supply follow the format Ten­
Tec seems to have made standard. Ba­
sically , there are clear installation in-­
structions, operating instructions, and
then complete circuit schematics and PC
board layouts. The manuals are clearly
written and locus directly on pract ical
setup information rather than trying to be­
come partly operating manua ls and part­
ly advertising literature. Ten-Tec correct­
ly identifies the manua ls as " Ope rator's"
manuals , although they do take on many
aspects of service manuals also. The
schematic diagrams and PC board lay­
outs will allow you to do simple to com­
plex troubleshooting depending upon
your technical abilities. Perhaps more im­
portant , they do allow you to communi­
cate intell igently with the se rvice people
at Ten-Tee should a problem develop
which can be handled simply by exchang­
ing PC boards, rather than having to ship
entire pieces of equipment back and forth.

The warranty on the equ ipment ex­
tends for a period alone year to the origi­
nal owner. Ten-Tee does support dealers
of their equipment who offer warranty
service, but it is also qu ite c lear that Ten­
Tee encourages factory-direct contact if
you have any problems. I espec ially like
the paragraph in their warranty state­
ment which says: " We encourage self
help. Taking the covers off does not void
the warranty." It is refreshing to deat with
a manufacturer who will respect your
common sense in resolving a possible
problem.

Summary

My objective in this rev iew has been the
same as in ot her product reviews I've
wr itten for CO-to give you a real feel for
the piece of equipment involved by taking
011 all of the covers and " poking" around
various circui t detai ls . This is a bit more,

let's say, than just describing the func­
tions 01 the knobs on the front panel.

I must confess that the more I operat­
ed the Hercules II and "poked" around
its c ircuitry, the more I was impressed .
The amplifier and power supply exhibit
excellent quality throughout as far as
construction and operation are con­
cerned. If you treat the combination with
a bit 01 reasonable care , I see no reason
why you shouldn't get a decade or more
of totatty trouble-free performance from
the units .

Those who like to go off on nxoecmons
might like to seriously consider the use of
a very lightweight Hercules II with a loca l­
ly procured car-battery'cnarqer combl­
natlon. l can't imagine a simpler means of
achieving a KW station setup weighing
only 151bs . (unpacked) for the KW ampli­
fier. The t radeoff ,of course, would be lim­
ited operating time depending upon the
time it takes to recharge the battery.

Pricing

The lollowing are suggested retau prices
for the Hercules II and its optional acces­
sories: Hercules II HF Amplifier $1 275;
Model 9420 Power Supply $795; Model
236 Control Cable $57; Model 301 Re­
mote Tuning Encoder (an accessory for
the Ten--Tec Omm V) $75; Model 9423 Re­
mote Control Head $147; Model 300 Ex-
tension Cable $37. 001
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Having a pair of 80 foot towers spaced enough apart presents
some interesting possibilities and a great opportunity.

A Switchable Delta Loop Array
For 40 Meters

BY TONY DEPRATO' , WA4JQS

Table 1- General specifications.

I 've always enjoyed tinkering and exper­
imenting with different kinds of antennas.
Jalso consider myself a devoted, avid am­
ateur and spend considerable time on the
bands from 20 meters up through 2 me­
ters. For a number of years the thoughts
of 40 meter DXing kept IXlPping up, and I
decided 10 explore antennas for that band.

The first antenna I tr ied was a two-ele­
men! fixed quad which was adapted from
an article inOSTcalled " A 40 Meter Quad
the E·Z Way." The artic le appeared
sometime in the late 19705. The antenna

*P.O. Box 131,52 1 Jacksboro si: Fer·
guson, KY 42533

Design Frequ ency :
Number of Elements:
Gain:
s rcnt-tc-aeck Ratio:
Spacing:
Difference Factor;
Wire SIze:
Driven Element Feed ,

worked lairly well, but was fixed in the
north-south direction. However well the
antenna worked, this was not the orienta­
tion lor a 40 meter antenna in south cen­
tral Kentucky.

I then decided to try a delta loop array ,

7.175MHz
7 tctet, 4 elements per direct ion
10dB
25 dB
0. 125 wa velength, or 17 feet 1~ inches
+ 5 % reflec tor, - 5% directors
" 0 stranded copper insulated
Yo wavelength, 75 ohm stub

but I wanted the option of being able to
switch directions(fromAfrica to the Pact­
fic}without having to rotate the entire sys­
tem. The solution turned out 10 be a com­
mon reflector array with swttcbabe driv­
en elements and two di recto r elements

Tie oft

Drop lines tied 10
support line

8'
4'

22'6"- --­
-to. stub
RG11/U

50n coax to
shack switch box

4' drop line

vc nylon rope

Ground stake

6' drop line

10'
above
ground

'~

Insulators

' /2- nylon
support line

80'
towers

Fig. 1- The overall p lan for the switchable array.
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Driven Element: The driven element is Gullo a frequency of 7.175 MHz using the formula

984

45.71 feet per side

Fteq MHz

984
Freq. MHz

137.142

3

=

=

984
7.175

= tar.t-tz overaurenctn.or

CALLBOOK
SPECIAL
LISTINGS

Reflector:

Table 11- Construction of the antenna array.

Note: RG11/A(polyelhylene) has 72 ohm impedance with a velocity teeter of 0.66.

,~.

RADIO AM';E: IIba a k INC.

~
Dept. RACM0002
925 Sherwood Dr. , Box 241
Lake Bluff, IL 60044 USA

The basic a-nne Special List ing in
the 1991 Ceubook is $10.00. You
may have additional li nes, up to a
total of nine, for $3.00 each.

BE OUTSTANDING!
00 you have special requirements
for your Call book listing? Would
you like to include your nickname,
the clubs you've joined, or the
former calls you've held? Do you
have more than one postal address,
say one in the su mmer and a
d ifferent address in the winter?
Would you like to add a slogan to
your listjng, or include the many
awards you've won? All these, and
more, can be accommodated in a
Callbook Special Listing.

Just let us know what you'd like
to have included in the 1991
Call book. Special Listings are ortn t­
ed in bold type in the big winter
Callbook, so they really stand out
on a page. In designing your Special
Listi ng, please note the limit of 44
characters and spaces per line. Of
course, the publisher reserves the
right to refu se any copy not in keep­
ing with the Canbook's standards.
Please type or pri nt your order to
prevent errors.

Please no te: The deadline for this
serv ice in the 1991 Call book is
October 1, 1990. Your order and
paym ent in U.S. fu nds must be in
our hands by that date. Mail early
t o avoid d isappointment.

stakes driven in the ground as shown in
fig. 1. Nylon rope is used to secure the
corner insulators to the ground stakes .

After the elements are in place, the
X-wave stubs are attached to the driven
elements. The stubs are made of 22 foot 6
inch lengths of RG1 1/U with a coax con­
nector at the end. The end then connects
to another connector with 50 ohm coax
feed line (use an odd number of X-wave­
length feedline for 7.175 MHz) from the
shack. I use a two-position coax switch in
the shack to "change" direction, or if you
want, you can install some sort of remote
switch at the site and only use one run of
coax. The important consideration is to
maintain the element spacing of 17 feet
1X, inches by keeping the ground stakes
spaced exactly the same.

I have been using this array for over two
years and have been very pleased with it.
I did , however, install a two-element
beam at 100 feet and did some rough
comparisons between antennas. Even
though the bottom of the reflector loop
was only about 20 feet off the ground,
both antennas behaved pretty much the
same. The delta loop array was certainly
worth all the work( and #1 Dwire) it took to
get it up, and the results are well worth
the effort. OOI

Results

43.44 feet per side

130.314 overall length, or

143.554 overall length, or

47.85 feel per side

=

=

=

7.175

130.314

3

935

1030

Freq . MHz

1030
7.175

143.554

3

Freq. MHz

935

Directors 1 & 2:

Phasing Line: RG11/U, 75 ohm coax (see note)

246VF _ 246 x 0.66 _ 22 feet 6 inches
- -

Freq. MHz 7.175

The delta loop has three equal sides ,
each side being one third of the overall
length. Three insulators are slid onto the
wire and fastened to the wire when it is
bent into the triangular shape.The insula­
tors are held in the corner angles by
wrapping a couple of turns of #12 wire on
each side of the insulator and then taping
over the wrapped wire. Each element in
the array is formed in the same manner.

Since I was fortunate in having two 80
foot towers already in place , the problem
of supporting the array turned out not to
be a problem. Trees or other structures
might do as well. I installed a pulley sys­
tem at the top of each tower to raise and
lower the array and used X, inch nylon line
as the support "wire" from which the ar­
ray is suspended.

The center reflector element is hung
directly from the support " wire. " The
driven elements are suspended down
from the support wire 4 feet, and the di­
rectors hang 8 feet down from the same
"wire." The spacing between elements is
17 feet 1X, inches.The triangular shape of
the loops is fixed by the use of wooden

fixed on each end of the twin array, The
completed array consisted of a pair of
four-element delta loops, one fixed on Af­
rica and the other on the Pacific .

Construction

Say You Saw II In CO
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CQ REVIEWS:
The MFJ·1289 MULTICOM.EXE

Terminal Software Package
(Including Its Use With The MFJ·1278T Turbo TNC)

BY BUCK ROGERS', K4ABT

Photo 1- The MFJ-1278T Turbo. Notice the "Turbo"'able and
the added " Turbo" LED.

last nine years. When the MUlTICOM and the new MFJ-1278T
Turbo (Photo 1) are combined, the user can transmit and re­
ceive Facsimile (modes 1 and 3). SSTV (modes 1-5), and pack­
et pictures in all modes and levels. These include CGA, EGA.
and VGA 256 color. There are several supporting uti lit ies in­
cluoedwtth the three-disk set which enable the user to capture
CGA, EGA , and VGA 256 color pictu res . The pictures are con­
verted to the packet picture mode within the utilities. This for­
mat of packet pictures (Photos 2A and 2B) enables the receiv­
ing station to see these pictures appear on the screen as they
are received. To add another benefit to the system, while the
pictures are painting on the screen, they are automatically saved
to disk. The beautyof this packet picture format is that pictures
are complete and error-free .

The terminal program is the result of many years of packet
experience and software writing . Many of the features in this
program are ideas collected from those who use the digital
modes day in and day out. I've watched the growth of this pro­
gram from nearly the beginning to its present status. It has be­
come the most powerful terminal program to date. The count­
less hours of preparat ion, code writ ing, compiling. and testing
finally paid off.

In an effort to give credence to the growth of MULTICOM.
EXE. I must also give c redit to the MFJ-1278T Turbo around
which it is built. The MFJ-1278T Turbo is not the only controller
or TNC with which MULTICOM works. However, it does com­
plement many of the special features of the MFJ-1278T Turbo.

Before I get to the digital modes that are universally sup­
ported by the MFJ MULTlCOM.EXE. I need to talk about the
non-digital modes of Facsim ile (FAX) and Slew-Scan TV(SSTY).

MFJ MULTlCOM.EXE is a "write-protected" program that
enables the user to install it to the hard drive of his or her IBM
PC or clone . Once the program is installed and the F3 function
key is used to activate the parameters and colors that are de­
sired by the user, then the user callsign is set into the software
to enable the use of the program with the controtlerts). The F3

­• •, ..
•._ ..._ ....'a.-.-_-_._...----

« •-- .---• • • • • •_...."." ----•

The Latest Version

What Happened To Support For The End User?

At Dayton there wasn 't a lot of new software for us to see, but
the software that we did see was someth ing to behold. In the
May and July installments of the " Packet User's Notebook"
column I alluded to a radically new terminal program that was
being developed for the packeteer . Many readers experienced
a very small part 01 this program when they used the MFJXFER.
EXE program. This terminal program gave us a tiny preview 01
the newly released MFJ MU lTICOM.EXE.

I walked up behind the back of the crowd at the MFJ booth at
the Dayton Hamventlon several times, but that was about as
close as I got. The onlookers we re deeply interested in the
many features that were being demonstrated in the new super
software called MULTlCOM.EXE. I later learned that several
hundred MUlTICOMs were prepared lor release at Dayton,
and they were all sold out the second day. So unlortunately I
had to wait to get my latest version of MUlTICOM.EXE.

This is the best $59.95 value I've gotten in packet radio in the

*506 Pheasant Ridge Drive, Warner Robins, GA 31088

O ne can no longer question the direction the hobby ofama­
leur radio is taking. This year Dayton gave us a rousing display
of digital communications, and in a subtle way it told us that
"digital " is now awayot life for all of us. With the introduction of
higher speeds for digital communications (voice and data),
there is more effort bei ng expended 10 engage more applica­
tions fo r digital technology. We saw the introduction of Digital
Signal Processing (DSP) relating to data and voice. DSP is a
field that opens other avenues that enable greater exploration
of ways to use "digital amateur radio ."

The SouthNel Packet Conference at Albany. Georgia gave
us a gl impse of the future for the digital amateur. We can now
look for many strides to be made with regard to packet speeds.
We were given a " heads-up" that routing and increased speed
are the blessings that are also to provide relief from our
throughput problems.

Many of the readers of CO will benefit from the demonstra­
tions at Dayton of equipment and devices that will be released
later this year and into next year. There were those purveyors
of digital peripheral "engines" (that is a new " buzz-word " that
so far doesn't say anything) who told us of the pretty boxes that
would be ready to deliver in the next six to eig ht months . The
"engine" is analogous to the frame of an automobile that has
four wheels but no motor and no steering mechanism.
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Photo 2- (A. left) " No clowning around, " this packer picture displayed in 256 colors as it was received. (8) EGA packet pictures
paintonto the screen in 16 colors. error-tree. as they are received.

function even allows the user to set up paths to the various sub­
directories for the FAX, SSTV. packet pictures. inbound, and
outbound files.Setup of Ihe MULTICOM.EXE is so easy that you
might wonder why they included an installation section in tne
manual. The user need only remember the F3. or function key
3, to implement the setup of this software with his or her svs­
tem . Alter Ihe F3 key is pressed. jus t follow the on-screen in­
structions . For extra help. an easy access HELP screen is in­
voked with an ALI H keystroke.

As an added benefit and feature . the MULTICOM.EXE also
doubles as a binary and picture 8BS. The user/SYSOP has the
option to set the parameters w ithin MULTlCOM .EXE so that
other users may access only the l ile or pictu re subdirecto ries
that he/she wi shes. The same system c an run directly Irom the
floppy disks.

SSTV, FAX, and The MFJ·1278T Turbo

I like pictures, and the many readers 01 the "Packet User 's
Notebook" column in CO are aware that I promote the use of
packet video and digital image t ransfer via packet. As it turns
out , I'm an addict of allthe picture modes. I like to send and re­
ceive FAX and Stow-Scan. too. There are many of us who sim­
ply tune to 14.230 MHz or 14.233 MHz and monitor just to catch
as many pictures as we can . On Saturday mornings, Franco ,
Hans, and heaven knows who all will get on one of these two
frequenc ies on 20 meters and go at it sending SSTY back and
forth until someone calls an end tothe session or the SSTY net .
II seems to end all too soon to su it most of us.

To really enjoy the SSTY mode set up the MFJ-1278T Turbo
and the MULTICOM .EXE by pressing the F5 function key. The
SSTY menu pops up and the rest is easy. I call the 1278 into the
receive mode by pressing the R to posit ion the MFJ-1278T Tur­
bo into the automatic SSTY receive mode.The picture format in
the MUlTICOM and MFJ-1278 is automatically selected when
the picture beg ins. As the pictu re finishes the display to my
sc reen , an automatic option menu appears that asks me if I
want to save the picture to disk. If I wish to save the picture from
the receive buffer, I simply type in a name and an extension lor
the SSTY picture and press <enter> . The picture is saved. If I
elect not to save the SSTY picture , I press either ESCape and
return tothe main menu, Or press < enter> and I'm ready to re­
ceive the next SSTV pictu re that comes along.

To send an SSTYpicture I need only to select the F5 key , and
when the main SSTV menu appears I press the S key for SEND
mode. A directory appears on the sc reen, and I use the arrow
keys to move the cursor high light to one of the SSTY picture Ii-
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Photo 3- 'Tabby " takes only 8 seconds to send or receive in
SSTV mode. Not the best resolution, bur very recognizable .

ttes in the directory and press <enter>.
At this point the M FJ-1 278T Turbo is configured for SSTV

transmission , and the pic ture is loaded to the picture butlers
and the 1278T begins the SSTY transmission .

At present there are five modes for SSTY in the MFJ-1 278T
Turbo , and by the time you read this, there will be more. I say
this because I'm beta-testing the latest 72 second ,high-resolu­
tion picture mode, and it looks great .At present the live modes
are 8 second , 12 second , 17 second, 24 second , and 36 sec­
ond. Photo 3 is an example of the 8 second SSTY picture, and
Photo 4 is a 36 seccoc SSTY picture.

Facsimile Modes 1 and 3

At one time there were several modes of FAX, but as time
elapsed , the FAX picture transfer system came down to two pri­
mary systems for FAX transfer. It was not that modes 2, 4, and
5 were eliminated , but that the users seemed to decide for the
industry which would best serve the application.The higher the
mode number, the faster the transmission ,or as it is referred to
in FAX, more " lines per minute" (lPM). Theone drawback is as
speed increases, resolution decreases.

Using MULTlCOM.EXE and the MFJ-1 278T Turbo with the
FAX modes is very similar to the SSTV modets). One difference
is the F4 key instead of the F5 key is used to access the FAX
mode menu . The reception and transmission can be set to

Say You S.w It In CO
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Photo 4- SSTV36secondpicture. This picture was digitized and
saved to SSTV formal by the MFJ.1292 digitizer. It was taken af­
ter being sent to and received from another station at VHF 70

miles distant using MFJ..MULTfCOM.

either FAX mode 1 or FAX mode 3 (see Photo 5. FAX mode 1,
and Photo 6 , FAX mode 3).The FAX options menu at F4 enables
the user to select the mode 10send or receive .

Things Change With Time

The REV9 Turbo version 01 the MFJ-1278 is a multi-mode data
controller superior to those of a couple of years ago. The
MFJ·1278with "turbo" has the capability to send and receive 8
levels of gray-scale and in both the facsimile 1 and the fac­
simile 3 modes . For tnose readers who are not yet into fac­
simile , the FAX 1 equates to 60 lines per minute, and FAX 3 is
120 lines per minute. The difference in these pictures is noted
in the quality of the finished photos. No other hardware is re­
quired other than an MFJ-1278T Turbo , the MULTICOM.EXE,
and the IBM PC or clone .

SSTV, FAX, and Packet Picture Creation

This is only the beginning of the graphics capabili ties that are
now included as part of the MFJ-1278T Turbo and the MULTI­
COM. Here is how the pictures for these modes are created.

The MFJ-1292 video digitizer (see Photo 7) and related " Pic­
ture-Perfect" software allow these pictures to be generated
right inside your IBM PC or c lone. The "Picture-Perfect" soft­
ware that supports the MFJ-1292 Digitizer can be accessed
while in the MULTICOM program. By pressing the F9 key you
can access the ' 'Picture-Pe rfect" software of the digitizer with­
out leavi ng the MULTICOM termina l program. W ith this capa­
bility inthe MULTICOM program you have the best of all worlds.
The rea son I press th is point is because the " Pic ture-Perfect"
software enables the user to save a screen of video into any
one of several formats . The program also permits d isk storage
of the picture data 10 a " raw" video format for use at a later
time. " Raw" video permits the user to reload the data to the
" Pic ture-Perfec t" system at a later t ime and save it again into
another picture format such as SSTV, FAX, PCX, and packet
pictu re formats.

The author has added another touch of genius bycombining
the power of his MFJ-1 292 Picture-Perfect Video Digitizer soft­
ware, enabling the user to capture and save a picture in the
B-level facsimile formal. The user may then transmit it to
another stat ion who is also using the MFJ MUlTICOM
software .

The formats of th is " Pic tu re-Perfect" video digitizing system
don 't stop at the FAX mode(s). Included in this package is the
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user capability to save the pictures into several Slow-Scan Tel­
evision modes, PCX format fo r use with the PC PAINTBrush
drawing softw are (TM/@ZSOFT),andintoa special packet-pic­
ture format of either CGA, EGA, or VGA, and that 's jus t for
openers. The hardware and software of the MFJ-12921"Pic­
ture-Pertect ' canbe a very useful and rewarding add-on to th is
system .

The "Digital Modes"

Digita l modes are AMTOR, packet , RnY, and CW oThe m ulti­
mode controller has become as much a part of amateur radio
as the telephone is to our way of life . The multi-mode digital
data co ntrolle r now makes it possible to place all the d igital
modes onto one printed ci rcui t board and control all the modes
via one m icroprocessor. As most of the digital world knows, I
eat, sleep , and live packet and portions of the other d igital
modes. This termina l softw are supports other TNCs and mult i­
mode controllers in the text modes such asAMTOR, CW, pack­
et. RnY, and NavTec .

I'm info rmed that an update of the REV7 and REV8
MFJ-1278s c an be done for uncler $50. This enhancement is
well worth the extra lime it takes to return it to MFJ for
upgrading with the REV9 multi~ray-levelc ircu it board and new
EPROM. To determine if you have the REV7 or REV8 PCB look
on the printed c ircu it board (inside top) of your MFJ-1278 near
the center and towards the front. The REVision and number w ill
be etched onto the PCB.

Some Background on The Software Author

I referred to the author earlier , so it only makes sense that I re­
late some background about him. The MFJ MUl TICOM.EXE is
written by Bob Slomka. W04MNT,who has more than a casual
acquaintance with software w riting. Bob is a pioneer of packet
radio who was born near London, England, and spent most of
his life in Georgia (USA).

Bob is one of the foremost composers of te rminal software
for our digital-based hobby. He makes packet into more than
just a " type and send" medium.

In 1983 Bob wrote a prog ram well ahead of its time. This ter­
minal program was called "PACPRO".EXE. It was one of the
first terminal programs written for packet that would pass bi­
nary and ASCII files. Included in th is program was a conversion
sc heme that enabled the user to convert binary files toASel I so
the files could be uploaded toan " ASCII only" BBS.later these

Photo 5- This " FAXmode 1" wireservice photo was receivedby
the author using the MFJ.1278 eight-levef, FAX 1 mode and
MULTfCOM terminal software. Frequency was 20.735 MHz LSB.
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files could be downloaded and the program could be used to
convert the fi le back to the binary format.

In 1984 Bob developed the now famous "Packet Picture
Passing" technique which enables the PCand clone packeteer
to pass error-free pictures in high resolution, and 256 colors,
via packet radio . The pictures appear on the screen as they are
being received, and they are automatically saved to disk for fu­
ture viewing, editing , and sending.

A Powerful " Digital Cannon"

With all this drive and devotion to building the best packet radio
term inal programs, it is no great surpr ise that Bob developed
the most powerful and advanced terminal program for packet
to date . MULTICOM incorporates several years of digital corn­
munlcatlons sottware experience and takes advantage of
Bob's genius as a master in the field of software writing. When
combined with the MFJ-1278 multi-mode data controller, this
program becomes one of the most powerful " digital cannons"
ever released.

The program has an "always open" buller that enables the
user to edit , save, print, or transmit any portion of the buffer. In
addition, there is a built-in text processor with all the just-men­
tioned features .

For the packet user who enjoys that extra touch of excite­
ment, try the "auto-router." This is similar to the automatic
routing found in the network nodes.All the user has to do is use
the text processor (F10) portion of MULTICOM to quickly build
a node route listing and save it to the disk with an extension of
.RTA. The user no longer has to type all those long node con­
nect lists again. Once the auto-router files are built, the only ef­
fort needed tomakea connect toa friend who is 3, a.or even 10

15thAnnual Va. Beach
HamFest / ComputerFest

ARRl Roanoke Division Convention

Sept 15 & 16, 1990
Va. Beach, VA

Photo 6- This multi-level weather-Facsimile (WeFAX) is an ex­
ample of the MFJ-1278T Turbo "FAXmode " 3.

Photo 7- The MFJ·1292 shown here is a plug-in card for the PC
or clones. The user has full control via the remote-eontrol box
and the "Picture Perfect ,.software. This digitizer is capable of

several picture formats (see text).
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nodes away will be to press ALT A and highlight an RTR call­
sign route file and press < enter> .

You can have as many node routes as you like . It 's SO con­
venient that Iuse it to connect to nodes and BBSes that are only
one node away. It is quick and easy, but that is the story of this
software. From the first time you use this software, your prob­
lems with nodeconnecting are over. When the ALT A is pressed,
the directory will display only those auto-router files with the ex­
tension of .RTR.

An auto-router liIe will appear similar to the one listed here :

CIRCLE 158ON READ ER SERVICECARD

;Connects me to ABTa node at Macon,GA
;Connects to the next node at Griffin, GA
;Connects to West GA LAN node
;Connects to my brother in Anniston, AL

;AUTO·ROUTER
CMACON5
CGFN5
CWGA5
CN4NAU

All text to the right of the semicolon (;) is not sent to the Auto­
Router, and thus serves as comment and notation foreach line
command.

EldlltHlDf ......
..... 8IIoIngoId, W48lO

3448 DldCln& DrM
va. a..:h, VA 234112

IlI04j 4. 3IllO

Send SASE • ChecQ

PayI1bll ID lAC, Inc.

General Admission - $5 Advance - $6 At The Door
Tickets Good for Both Oaysl

Talk·ln
146.97

IMnrlr' 9IIllnlt, K4DOR
3512 OlympIa. u­

va. 8lKh, VA~
IlI04j 34041015

1lcUtII ao . ........
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Control up to eight digital radios simultaneously
from your MS-DOS microcomputer! We offer a se­
ries of software/hardware packages that interface
with most current synthesized rigs.
ICOM: IC-781, 765, 761 , 751A, 735, 725, 726, 745

R71A, R7000, R9000, 271 , 471 , 1271 , 275, 375
475, 575, C I-V

KENWOOD: TS·940, 440, 140, R-5000, 680, 711 ,811
YAESU: FT-767, 757 GXII , 757 GX, 747, 9600, 736

212, 712
JRC: NRD 525
COLLINS: 651 S l

Knowledge of MS-DOS is not necessary - the in­
stal lat ion program does it all ! Datacom allows
complete control of your rig from the keyboard.
Move your cursor to the desired f requency and the
radio wil l be set automat ically.
A few of its many features:
• Adds sweep and scan to radios that don't allow this from

front panel.
• Adds unlimited memories. Stores frequency, description call

sign, eked time, and comments for each frequency, limited
only by disk storage.

• Allows radio to be tuned from keyboard by use of arrow keys.
• Tabular screen display of all of the channels stored In memory,

along with a full description of each Including: MODE (LSB,
USB, FM, etc.), eight character alphanumeric description, call
sign, sked time, comments. Data files may be sorted by tre­
quency, description, call sign, time, etc.

• Now with mouse control
• BuilHn lattitude/longitude calculator with database
• Schedu ler function-sets radio to frequency and mode for a

specific time of day.

• Full featured logging utility allows searching for previous
entries by call sign. separate log for each service.

• Able to automatically log hits while sweeping or scanning.
• Color coded program for easy use (will run on a monochrome

system).
• Menus fo r amateur, AM·FM broadcast, television broadcast,

SfW, aviation, marine, FAX, satellite with most popular fre·
quencles stored. Menu maker utility allows custom menus
defined by user.

• 50 page comprehensive user manual.
• Opllonal radio direction finder allows bearing Informalion to

be logged automatically.
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DATACOM, INT. Orders: (800) 780-9505. Info: (305) 987-9505
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Photo 8- (A. left) The MFJ-2400 eaa-on 2400 bls modem can be added to other MFJ TNCs. Most late-model MFJ-1278s can be
retrofitted with this useful option. (B) This overview illustrates the placement of the MFJ-2400 b/s modem inside the MFJ-1278.

Feature Alter Feature

Another feature that appeals to us is the Auto-Monitor Alarm.
This feature enables the user to set a string of letters or charac­
ters to "trap" an on-the-air string that is exactly the same.

This feature will work with packet . AnY,AMTOR, CW,or any
of the text modes. To set the " string" or " trap." the user press­
es the ALT M keys, and at the prompt types the string just as it
will appear on the scree n when heard by the controller. As an
example. we press ALT M and set the string to CO and press
< enter > .The key to th is featu re is to type the string exactly as
it w ill appear when received . This feature is "case" sensitive .

As most packet operators know. a " nested" CO wi ll appear
on the screen when someone connects to a node and issues a
CO. With the MCOM on ,the controller sees the callsign and the
"greater-than" CO (> CQ). This will trigger the Auto-Monitor
Alarm,and all you have todo is issue a connect or give a call to
the station.

Another way to use the Auto-Monitor Alarm is when you are
on HF AMTOA , AnY, packet , or CW and you are OX chasi ng.
Set the string to any callsign o r country pref ix that you need and
go about your affai rs. When that causiqn or prefix appears on
the screen, it will trigger the alarm. The rest is up to you as to
how you care to "land" that needed OX station.

This feature gives the av id OXer a powerful tool that trUly is
an advantage over othe r stations. You have the benefit of the
alarm that lets you know the station you need is there. With th is
advantage you get first c rack at it, because the alarm caught
the pref ix on the first pass.This feature has many ways in which
it can be utilized, and your imagination becomes your limitation.

We've discu ssed only a few of the advanced features of this
"user easy" prog ram. Just about the time you think you 've
used all the features in the MUlTICOM or MFJ-1278T Turbo.
you discover a new one. For instance, function key F6 enables
a feature that provides the user with total control over the MFJ­
1278T Turbo and other multi-mode controllers. Press F6 and a
menu appears that enables access to the ma ny multi-mode
controller modes.

The " Human Mode" Memory:.-T:..:e"s"t _

No longer is it a memory test when trying to recollect each and
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every command within the contro ller. let's say we want to
move from packet to RTTY. Simply press F6, then press F3 (F3
equals AnY on the menu) and you are there. For that matter,
you can go to any mode you desire from the F6 menu. Just
press the key associated with the function, and bingo you're
there ! Notice that Fl Oenables user editing of the F6 function
key commands .As a matter of fact, the user can edit any com­
mand funct ion to match the comma nd structure of the control­
ler being used.

Here is how the F6, Function Commands menu appears on
your sc reen.

Function Commands
Selected: MULTICOM.FUN
F1-PACKET F2·AMTOR F3-RTIY F4-ASCII FS-CW MCW
F6-NAVTEX F7-KEYER F&-USER F9-RAO PORT F1 D-EOIT LI NE

Not only are you able to move from one mode to the other with
finger-touch ease. but you can move to either of the MFJ.1 278
ports with the same menu (note F9).ln fact, you are now able to
move from not two, but three speeds with the same ease. The
new MFJ-1 278T Turbo offers the standa rd 300 (HF) and 1200
(VHF) bauds , and in addition it off ers the new packet speed of
2400 bps Phase Shift Keying (see Photos SA and 88 for the
overview photo of the MFJ-2400 add-on modem and the ptace­
ment inside the MFJ·1278T Turbo). The 2400 bls modem can
also be added as an option to the standard MFJ-1278.

There is much more to tell about MUl T1COM .EXE, but space
is limited. This gives you a preview of what can be expected
from th is new generation of terminal software for the dig ita l
modes of communications. After using MUlT1COM .EXE, I've
discovered the " type and send" OSO is on ly the beginn ing of
the fun you can have with the digital modes.

The above described equipment is manufactured by MFJ
Enterprises. Inc ., Box 494, Mississipp i State , MS 39762. The
units have a suggested amateur net price of: MFJ.1278T Turbo
$359.95, MFJ-1292 Digit izer $199.95, MFJ.2400 Modem
(comes with the 1278T Turbo, but is available as an opt ion for
other TNCs) $79.95, and MFJ-1289 MUlT1COM ,EXE $59.95. ,
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CIRClE 1:)5 ON READER SERVICE CARD

2BIGDAYS }
.. .....,,,:/.,~i·

OCTOBER 13& 14

The New England ARRL Convention at Boxboro. Massachusetts
Take the Mass. Pike to Ate 1-495. The convention is at exit 28.

For tickets write: Art Tomkinson, WITHY, 9Oliver Ter0' Revere, MA 02151

\

Make DEALS with the Dealers! Meet the Manufacturers! WIN the Contests!
• FCC Exams. Hidden Transminer Hunts. AMSAT Satellite & Net Meetings.
• Giant Flea Market. WouHHong Ceremony. YL Programs. OX •
• Jack 0'John's Trio Saturday Night. Fun-Filled Weekend For All.

Early Bird Registration $7
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In case you weren't aware, there really was a person
named Ohm. Almost everything we do as amateurs,
including our antennas, involves the work of Mr. Ohm,
and W9CNY explains just who Mr. Ohm was.

His Name Was Ohm
BY LEWIS COE". W9CNY

Widely used at one time, the dial-type Wheatstone bridge with galvanometer has been
largely superseded by digital type instruments. (Photo by Lewis Coe)

S ince the very beginning amateur ra­
dio operator license examinations have
included elements on basic electricity,
with questions on DC circuits that re­
quired a basic familiarity with Ohm's
Law. Prospective licensees facing the
terrors of the Morse code test, and the
more complex questions of RF crrcuu
theory, sometimes found these DC cir­
cuit questions a little tedious. Yet they
would find out later that a solid knowl·
edge of the relatively simple Ohm's Law
was invaluable when they gal out into the
real world of radio. More than once even
well-educated professional engineers
have made grave errors simply because
they torcot the simple precepts set forth
by Mr. Ohm back in the dim past.

Georg Simon Ohm (1789-1854) was
born in Erlangen, Bavaria. His lather and
grandfather were locksmiths. His lather
wanted to give his son a university educa­
tion, but also stipulated that he learn the
locksmith trade-just in case. It has not
been recorded that Ohm ever had to fall
back on his locksmithing trade alter he
got into electrical research!

Eventually receiving the degree of
Doctor 01 Philosophy, he held a variety 01
posts as a university instructor, all the
while working on new theories of electric­
ity. Ohm worked at a time when exact
measurements of electricity and princi­
ples of design for electrical instruments
scarcely existed. Ht-detined expressions
relating to quantity and intensity, com­
bined with immature ideas of corductivt­
tv and derived circuits, made it almost im­
possible to widen the scope of electrical
investigation. Using primitive laboratory
equipment that would not even get a
"boat anchor" rating at a namtest. Ohm
hammered out some of the basic princi­
ples 01 electrical ci rcuits. His book Die
galvanische Kette, ma thematisch bear­
beitet, published in Berlin in May 1827,

-715 East 113th Ave., Crown Point, IN
46307
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did not immediately attract much atten­
tion, but in the years 1831-1837 the
French scientist Pouil1et confirmed the
validity of Ohm's work by a series of bril­
liant experiments.

In 1841 the Council of the Royal Socie­
ty of London awarded Ohm the Copley
Medal for his research into the laws of
electric currents. The council declared
that in his books Ohm had established, for
the first time, the laws of the electric cir­
cuit, a subject then of vast importance
which had previously been involved in the
greatest uncertainty.

In addition to the electrical research
for which he is best remembered, Ohm
made an important contribution to acou­
stic science. His law of combination
tones was the first to deline the process
by which the human ear hears musical
tones, showing that the ear hears a musi­
cal tone only in response to sinusoidal air
vibrations.

Ohm lived to see his work recognized
by the highest scientific authorities. How­
ever, it was not until 1881 that the Elec­
trical Congress at Paris officially desig­
nated the OHM as the practical unit of
electrical resistance. How fortunate for
the radio fraternity that the decision was
made in 1881, sparing us from the confu­
sion that resulted after the belated deci­
sion to honor Hertz by eliminating the
term "cyctesper second.' Alsofortunate
was the name "Ohm"-short, easy to
spell and pronounce. And when a unit
was needed to express conductance, the
reciprocal of resistance, how logical it
was to use Ohm spelled backwards-the
MHO.

As the application of electricity prolif­
erated in the last half of the 19th century,
one of the most often used devices for
measuring resistance was the bridge
brought Into prominence by Sir Charles
Wheatstone (1802-1875). Wheatstone
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was found that the same relat ionships,
w ith suitable modifications , wou ld hold
true in alternating-current circuits.

Not all of us are good at remembering
the laws of e lec tr ic ity ,but some elements
of Ohm's Law can easily be remembered
in simple statements such as " A current
of one ampere produces a voltage drop of
one volt ac ross a resistance of one ohm."
Simple as it is , Ohm 's Law for DC some­
times completely escapes the memory
when we are trying to f igure out what size
is needed to feed that new transceiver
that d raws 25 amperes at 12 volts! At
such times it is hard to beat the familiar
resistance t riangle. Fix it in your memory
and you can get on the r ight t rack by put­
ling the f inger over the unknown part of
the equation .

,===========';===========:;-::;-::-------~
I

tnesnae wire ohmmeter was very accurate when used with care. The operatormoved
the probealong the resis tance wire andlistened on the ear phone for a null in the noise.

Linear scale was calibrated direc tly in ohms. (Photo by Lewis Cae)

himself did not invent the bridge . It was
actuallythe workof Samuel HunterChris­
tie (1784- 1865). Wheatstone, however ,
was the ttrstto call attention to this usefu l
instrument , and in short order it became
known as the ' 'Wheatstone bridge." This
was a source of great embarrassment to
Sir Charles. w ho repeatedly tried to give
tne credit to Christie. Wheatstone by then

w as already a dist ingu ished scientist who
didn't need additional laurels based on
another man's work.

Oh m's Law was originally developedto
de f ine the relationsh ips in di rec t cu rrent
circuits . By the last pa rt of the 19th cen­
tury alternating cu rrent w as becoming an
important part of electrical w ork . The ba­
sic theory of Ohm was so sound that it

E E
E == IR. I = Rand R = I"

Very simple! Remember it and it will
help to unlock the mind for mo re complex
problems. R!1

•
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• Single Keystroke For
Actions Such As . ..
-Serial Number Playback
·Message Playback
-Artemate Speed
.tncrement Speed
-Decrement Speed

· 6 Easy-load Message
Memories

ULTIMATE
CONTEST KEYER

FEATURES INCLUDE:
• Keypad Selection Of

Speed, Weight , Volume,
Operati ng Modes (Iambic,
Etc.) And Serial Number

• Commands May Be Embedded
In Messages To ...
-Insert Serial Number
-Insert A Message
-Repeat A Message
-tnc rement Serial Number
-necrement Serial Number
-Change Speed

OUT·PERFORMS ALL OTHER SCAFS
INCREDIBLY USER·FRIENDLY

• ForSSB, CW, Packet, ATTY, AMTOA, Etc .
• Out-Performs Crys tal Filters
• Absolutely No Ringi ng
• Potentiometer Contro ls (No Thumbwheels)
• Pass Band Adju stable 25 Hz - 4000 Hz
• LED Array Displays Passband

WE'RE BACK AFTER THE TORNADO,
BETTER THAN EVER!

THE SMART FILTER THE SMART
A SWITCHED·CAPACITOR AUDIO FILTER KEYER

205·881·8278
1304 Toney Dr. SE, Huntsville, AL 35802

$180.00

1MB!:I
+ $5.00 S/H. 1 Year Warranty. $99.95 + $3.00 SIH

1MB!:I
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Tired ofhaving your towerjust sit there using up valuable
real estate just to support a beam? Put it to work on a
few more bands and keep it real busy.

Low-Band Verticals
And How To Feed Them

BY GARY NICHOLS·, KD9SV, AND LYNN GERIG··, WA9GFR

ThiSarticle describes the low-band an­
tenna system at KD9SV's location. The
160 meter success with a lower only 70
feet tall cou ld easily be applied to a short­
er tower for 80 meters .

When I returned to the amateur radio
ranks after some 15 years off the air . I
bought a used, freestanding, 70 foot tow­
er .After I installed a TH6-DXX antenna at
71 feet, I found I was in pretty good shape
on 10, 15, and 20 meters , but I still need­
ed something for the three low-frequency
bands.

I wanted to qtve the newtower a clean ,
uncluttered look and avoid a lot of wire
antennas which would detract from the
appearance of my lot. To get on the low
bands I fed the tower on 160meters, used
a half srocer (X wave) on 80 meters, and
fed a 33 foot long rotary dipole loaded off
center on 40 meters. This gave me all six
bands with just one piece of wire in the air .

Design App"ro"'a",c"h'-- _
When we were given the new WARe
bands , I started looking for a means to get
on 12and 17 meters. I decided to convert
my 40 meter rotary dipole into a trap di­
pole for 12 and 17 meters using the tower
as a vertical radiator for the three low-fre­
quency bands . My friend Lynn, WA9GFR,
and I found it possible to make a very ef­
fective vertical antenna out of a 50, 60, or
70 foot tower with a beam antenna for top
loading. This equipment is someth ing
many amateurs already have in their
arsenal.

I took this approach mainly because a
short tower of about 50 feet w ith a small
triband beam on top is nearly %wave­
length long on 40 meters and c lose to %
wavelength on 80 meters . The low angle

z-meter antenna at 50'

12-17-meter trap dipole at 80'

10-15-20-meter
TH6-DXX at 71'

}<~t~-if-- 40-meter trap

60' of top-loading wire for
160 meters

1---,Gamma arm connected at 27'

Gamma feed point 160-80-40-meters

"4100Fahls;ng Road, Woodburn, IN 46797
....6417 Morgan Road, Monroeville , IN
46773
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Tower grounded + 50 radials

Fig. 1- KD9SVantenna system.
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of #20 insulated wi re on a T200A-2 core)
s • 22TNo,12 fine-tuned the input impedance on 160

I 1'}8" lD meters.

50n , • 22n 5.02 ~H If you attempt something similar on

input I output I '; I your tower, you must match the resulting
resistance when the gamma-arm reac-, , 100 pF tance is tuned out. For example, if your... 5kV impedance is neare r 12 ohms than 25
ohms, a 4:1 transformer would be ap-

Fig. 2- The 2 .25:1broadband transformer.
propriate. An unbalanced-to-unbalanced

Fig. 3- The 40 meter trap. transformer is essential for this appnca-
tlon, Do not use a balun transformer.

of radiation from this system will do a
Adding a 40 meter match through the

configuration with a 600 pF capacitor. same gamma arm and transformer
much better job of working long-haul DX The resulting impedance was closer to 25 presented quite a challenge. Initial tm-
on those bands than an inverted Vee or dl- ohms than to 50 ohms. This was wi thin a pedance measurements indicated that
pole mounted at this height. 2:1 VSWA of 50 ohms, and it looked as if the Owas extremely high , and that a elm-

either additional top loading Of a 2:1 pie match wouldn't be possible. I also

The KD9SV Vertical Radiator transformer would give me what I wanted suspected that the 160 meter top loading
on 160 meters . would make the tower electrically longer

As with any vertical system, performance Because Iwanted to be able to feed the than %wavelength. We made a few on-

depends upon the thoroughness of your tower on the three low-frequency bands the-air tests using a crude preliminary

ground radial system and the efficiency from a single teedpotnt . I decided to in- match. Signal-strength comparisons

of your antenna match. I recommend a vestigate matching on 80 and 40 meters from several contacts indicated high-

minimum of 20 quarter-wavelength radi- before finalizing the 160 meter match. angle radiation.

ars for the lowest frequency band, but use Experience told me that approximately Our final 40 meter solution involved

a number that's practical for your location. one quarter of the capacitance, or about placing a 40 meter trap in series with the

The 70 foot tower at KD9SV is ground- 150 pF, would be the starting point for top-loading wire which had been added

ed through several ground rods . It also matching at 80 meters. A 120 pF series for 160 meters (see fig. 3). The original

has a ground radial system of approxl- capacitor presented an impedance of 25 top-loading scheme is still in place on 160

mately 20 radials 120 feet long, with 30 ohms at 3.8 MHz. and 80 meters, but now the effective radl-

additional radials about 60 feet long . Fig, As both 160 and 80 meters seemed to ator on 40 meters is comprised of just the

1 shows details of my antenna system. match easily to about 25 ohms, Lynn and tower with the top loading of the TH6-DXX

As a result of past experience and new I decided to keep what we had and finish beam. The impedance I needed to match

insights gained while working on this pro]- the matchon both bands with a 2:1 broad- boggled my mind. WA9GFR came to the

ect, I came up with the following guide- band transformer. We found the perfect rescue once again with a clever, but stm-
lines which I believe provide a logical ap- solution in W2FMI's book Transmission pie, matching network.

proacn to rnuttiband matching of a single Line Transformers,' I constructed a

vertical tower: 2.25 :1 transformer consisting of 6 turns Matching Feedpoint
• The gamma arm must be less than y. of #14 wire trttuar wound on an FT240-61 Impedances
wavelength long at the highest frequency core (see fig . 2). Ashunt coil of about 100

(in this case , 7.3 MHz) . microHenries at the feedpoint (67 turns WA9GFA did all the impedance matching

• Work on the lowest band first. then pro-
ceedto the next higher band.Any "tricks"
you use to help the lowest frequency will
force changes in the higher frequency

LEGEND:
bands.
• To prevent high-angle radiation lobes,

A = Impedance at gamma arm

make sure the antenna isn't elect rically,
B = Down 45" coax

O. C = After series conductor
longer than %wavelength at the highest D = After transformer
frequency. (I had to put a 40 meter trap in
a top-loading wire that had been added to

~electrically lengthen the tower on 160.)
I used a Vector impedance meter , to- k:which took the guesswork out of deter-

mining the tower's teedpotnt impedance. C . -+ 0
I made the gamma arm out of %inch cap- o 00

per pipe. The arm is attached to the tower 0.2

l' A
2 5 V

at a height of 27 feet and spaced 30 inch-
A

es from the tower. I began matching at -:160meters by tuning out the gamma-arm
inductive reactance with a series capacl- ..'
tor . The Ieeopoint impedance resistive B

component was only about 15 ohms. AI- -0.
though my TH6-DXX triband Vagi pro-
vided some top loading, I added an addl-
tionaltop-Ioading wire (see fig. 1) to make
the tower electrica lly longer and raise the
feedpoint impedance.

I tuned out the reactance of the final Fig. 4- Plot of SCHART results for 40 meter match.
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f-
Tunable to any part

1.8 f- -- 2.o \ ~ of band from inside
\ I station. ,

'1.6 f- 1.8 f- \ I
"' "' Is: 1.' f- ~ 1.6f- \

I"' \> > )1.2 1.4 f- \ I \• \ I,. 1.2
7.00 7.10 7.20 7.30 3.50 3.60 3.70 3.80

Frequency (MHz) Frequency (MHz)
(A) 40 METERS (8) 80 METERS

1.6 f-

"' 1.4r-,s:
"' 1.2>

1.o
1.80 1.85 1.90 1.95 2.00

(e) 160 METERS
Frequency (MHz)

Fig. 5- VSWRplot for the three bands.

These were your load Impedance Inputs: and can be plotted on a Smi th Chart. (You 40 meter matching network are shown in

Freq (MHz) RS(ohms) XS(ohms) can use your computer for plotting if you Table I and fig. 4. Highly active lmped-

7.000 1169.000 - 675.000 have a graphics card.) ances wi th magnitudes of over 1000

7.1 00 766.000 - 643.000 We discarded several intermediate ap- ohms seemed to indicate that a broad-
7.200 614 .000 - 430.000 proaches, but the final system was easy band match would be impossible . Expert -
7.300 634 .000 - 296.000 to match on 160 and 80 meters. A simple mentation with physical networks would

Added 45 Inches 01 series transmission
series capacitance brought the lmped- have bee n prohibitively time consuming .
ance to approximately 25 ohms; the However, playing "what if" with the com-

line of 50 ohm Impedance and velocity broadband transformer did the rest. After puter yielded an answer in just a few
teeter of 0.66. optimizing the system for the lower fre- minutes.
Freq (MHz) RS(ohms) XS(ohms) quenctes, we faced a real challenge with Choosing a 30 inch length of coax , we

7.000 22,273 - 178,240 40 meters . The Smith Chart matching "rotated" the impedances on the Smith
7.100 23.474 - 166.363 program proved invaluable in finding an Chart to the point that a simple series in-
7200 30,914 - 157.990 easy solut ion to a mind-boggling set of ductor could tune out capacitive reac-
7,300 37,222 - 158.1 27

impedances . ta nce for a good 50 ohm match. How-

Added series lnductcr of 3.79 mlcrc- The computer-generaled results of the ever, we ultimately chose a 45 Inch line

Henries.

Freq (MHz) AS (ohms) XS (ohms)

-:
7.000 22,273 -11.1 08
7.100 23.474 3,158
7.200 30.914 13.918
7.300 37.222 16.168

V
r

Added step-up transfonner 01 Impedance C"":~
2 : 1 I~.Q Solder lug 10station transformer

rallo 2:1.

Freq (MHz) AS(ohms) XS(ohms)
gamma-matching
networks

7.000 44 .546 -22.215
7.100 46.948 6.316
7.200 61 .828 27 .837
7.300 74.445 32.337

Ground rod
Table 1- SCHART results for 40 meter MOUNTING BRACKET TO MOUNT GROUND ROD (0 .-r.

/ . •match showing impedance listings.

I' -e
/ y,

~
4'/ /

~ Copper plate -/

us ing a Smith Chart impedance-match- I 4, -~0 ;;# /
/

ing compute r program he had written c'
called SCHART.2After you ente r the tm- I ~ e

o 0 ' Q • /, /

"
,

pedances you wish to match, the pro- /

gram lets you experiment with all possl- Bo ll holes for radials and ground wires
ble types of matching elements. It also
pe rmits cascading sections. The result-
ing impedances are listed in tabular form Fig. 6- Ground-clamp mounting details.
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40 METERS

3.711H

250
2 : 1
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37 jJH

("')40 METERS

meter matching capacito r perfo rms dou­
ble duty as part of the total capacitance
on 160 meters. Individual matching net­
works for each band are shown in fig . 7;
the combined networks with relays and
transformers are shown in fig . 8.

The VSWR is deceptively low across
the 40 and 160 meter bands . After all , a
dummy load has a good VSWR. One fac­
tor that influences the bandwidth of any
antenna is its length-to-diameter ratio.
My antenna tower is 42 inches wide at the
base, which helps increase its bandwidth .

The proof of any antenna system is
how efficiently it radiates . My 40 meter
performance stateside is exceptional ,
with good OX results as well. My tower is
electrically too long for optimum per­
formance on this band. A 50 or 60 foot
tower with a typical tribander on top
should give bette r OX performance. My
80 meter performance is very good; I've
made many solid contacts into Europe
and Africa . This system was also used to
work Bouvet Island (3Y5X) on 160, 80, 75,
and 40 meters .

My goal was to have an effic ient anten­
na on 160 meters. without my lot looking
like an antenna farm . This system really
radiates on 160. A lthough I'm not an ex­
perienced contester, I f inished in the top
10worlctwide in the 1989CQWW 160 Me­
ter Contest. If you 're looking for an im­
proved low-angle radiator on 160, try my
approach . By using a shorter lower you
should get simi lar results on 80 and 40
meters.

References

1. Jerry Sevick , W2FMI , Transmission
Line Transformers. Chapter 6 . ARRL.
1987.

2. This is one of several programs on
the disk "WA9GFR Communications En­
gineering Software ," which is available
from the bookstore with a manual for
$19.95. (Available in either MS-DOS or
Commodore-64 formats.) OOI
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-0 ' 600 pF fa.
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160 METERS
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Fig. 8- Final configuration of three-ba nd matching network.

typical guyed tower, you can use your up­
permost set of guys fo r top loading by
plac ing insulators in the appropriate
spots. Insulate your bottom or middleguy
wires from the tower .

Remember that good ground connec­
tions are essential for successful vertical
radiators . Detatls ot myground clamp are
shown in fig . 6.

Be sure to bring all coax cables and
control cables down to ground level be­
fore running them into the station. I run a
TL922 amplifier and don 't have any RF in
the shack.

Summary and Results

A single gamma arm is used to feed a 70
foot tower on 160,80, and 40 meters. All
three matching networks described for
the three bands are mounted at the base
of the tower in a waterproof box and are
switched with Jennings RB3 vacuum re­
lays. Due to the narrow bandwidth on 80
meters, I usea motor-driven capacitor on
that band (tuned from the station). The 80

..,w" 'II w"n J _M ..",' •

... '''·'''1181 _ !IOOTOIlOLA luulTlOlI ¥fI:i'1~_ '.I!Wllln "WW
".WYolll!'~ .... D ...

"'"U~ IlutMll5M6Jf"!1
...... _"..... • .... '_ " _ ....__"~.Il.UI ·_I ........._ ...... ..:rr.. _ :11 <;" 1 - " 0:- _ ..... " .I ~ I .....__ . ..... 1 _ ........._.'1.1. __u n u w. __... •".,IJ_...UI

Communication
Concepts Inc.

soa M, II SIo ne Ofi~e ' Xen ia. Ohio4~ · (513) 426-8600
FAX 5 '3\ 429-3611

I", MI----l--~O.<lvl
600pF

_ 100 J.lH

(e) 160 METERS

tMT~~U~ ,!!~!.~~.~man~ u . ow" .,"~~=:."<;DOlII"""1
......, .:II-... I I-'lTl- H n. _ w... u ••_. _H
...........' _1>0 1 _IIT. I~n. '_ ........ II' ..._ _.. Hnltw... .1••_. _ _~.. ..__ .• ft.K

11IOID I g UIlC" co.uo .....
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110-150 pF

(8) 80 METERS Motor-driven capacitor from
inside station

40 matches asn to (766 - j643)
80 matches asn to (25 + j349)

160 matches 25010 (25 ... j145)

CIRCLE 134 ON READER SERVICE CARD

Mechanical Descrlp~r~lo~n~__

Because my tower is freestanding , I add­
ed top loading by connecting a wire near
the top of the antenna. If you have a

ATV CONVERTERS. HF LINEAR AMPLIFIERS

because I wanted to use the transformer
on atl three bands. Now a series inductor
of about 3.7 microHenries presented an
impedance of about 25 ohms, which was
transformed to 50 ohms through the
transformer .

Fig . 5 shows a VSWR plot across each
band. We achieved a good broadband
match on 160 meters and most of 40. Al­
though the bandwidth is narrowon 80 me­
ters, a remotely controlled motor-driven
capacitor provides easy matching from
the station on that band.

Fig. 7- Matching networks for each band.
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'" slurdy ....b belt-loop sewn on
the back a'lendsOver Ihe lOp end

is seaJred on lhe tronTwiTh
a Wllc'o Tab.

The l'o"C:h~\:1

"5" 'S!>or1' • 6' .

Model WLA75M
10·1000 MHZ PREAMp·2 OUTPUTS

For scanners, ICOM R-7000, analysers,
cou nters, scopes, etc . Gain 20 d B,
Noise Fig. 2.8 d B, Pout (1 d B) 8 dBM,
12·15 VDC. With input protect ion , In
cast aluminum case. Only $119 + $4.

WILAM TECHNOLOGY
P.O. Box 5174, MASSENA, N.Y. 13662

(315) 769·8334

TOlJQh....,
resuem......
black neoprene

"Generic" . S'"G"
"55" New Super.SlIm-r.

"L" "Long' - 9'.

1·800·72·Pou ch (Do." , I_mahool

For Every Portable
Every Battery

The I'ollch
Protection 'Dr your

ham-held!

BolssnaJn, Manitoba, Canada RIK lEI
P.O. BOK291, Telephone (204) 534.6184

Fiber Glass Cuad Antenna For
10,15, and 2(1 Meter,

Chosen By Amatevrs For Over ls i
Years.Winner of the Manitoba Design ,,1-­
lnslllv1eAward of Excellence.wm Ac.
commodateNew Bands From 2 To 20
Meters.

Killncludesc Spider,Arms,Wire, Balun
Kil and Boom Where Needed

ence Is F.O.B. Boissevain.
InclvdesU.S, Cvstoms Dvty.

GEM QUAD PROD UCTS (1987) LTD.

2 Elemenl 8265.00
3 Elemenl S420.00
4 Element $565.00

CIRCLE 130 ON READERSERVICE CARD CIRCLE 124 ON READER SERVICE CARD

n.ASTRCN
I~ CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277 ASTRON POWER SUPPLIES

• HEAVY DUTY • HIGH QUAUTY • RUGGED. REUA8LE·
RS, RM Ind VS SERIES • THREECONDUCTORPOWERCORD
SPECIAL FEATURES • ONE YEAR WARRANTY e MADE IN U.SA
• SOLID STATE ELECTRONICALLYREGUlATED PERFORMANCE SPECIFICATIONS
• FOLD-BACK CURRENT LIMITING Protects Power Sllpply • INPUT VOLTAGE: 105 ·1 25 'lAC

rrcn excessive current &continuous shorted output, • OUTPUT VOLTAGE: 13,8 VDC ± 0,05 volts
· CROWBAROVER VOLTAGE PROTECTION 00 an Mcxlels (Intemally Adjustable: 11-1 5 VllC)

ucept R5-4A, RS-5A. • RiPPlE: Less than !)my peak to peak (fun load
• MAlNTAIN AEGUlATION& LOW RI PPLE at klw line & klw 1in6)

lnpvt Volfage. • Also available wilh 220'lAC Input
• HEAVY DUTY HEAT SINK. CHASSIS MOUNTFUSE Voltage

5
1
9

11
ta
18
21
46
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WI. (lbL)

16,.
50

,.
SO

3Yox6'hx9
3'11x8'1, X7'/.

311. K 6'/1 x 9
4 K7lh x1 0Yo

41h x 6 x 9
SK 9x 101h
5K l 1 x l 1
6 x1 3~ x 11

5110 x 19 x 121h
5\10 x 19 x 121h

35
SO,
5
1

10
12
20
35
SO

....A 3
RS·SA 4
RS·7A 5
RS-l 0A 7.5
R$-1 2A 9
RS·20A 16
RS-35A 25
RS·50A 37

IS" X5'1, RACI MOUNT POWER SUPPLIES
Colltlnuou ICS· Sm (lNI

MODEl Ollly (Amp.1 {AmPlI HKVi]l; b
RM12A 9 12 5'1. It 19 x 8'1.
RM·35A 25 35 5110 K 19 x 12'h
RM-50A 37 50 5'/1 K 19 x 12'h

• separate Von and Amp Melert
RM·35 M 25
RM-50 M 37

MODEl. R8-1A

MODEL V8-50N

"
......, ..,.......

"'--------.. .. ,
I

!
,

! ... ....,-

RS-A SERIES

MODEL RM-UM

RM-A SERIES

RS-M SERIES
• Switchable volt and Amp meter

RS·12M 9 11 4'ltx 8x 9 13
• separate volt Amp msters

RS ·20M 16 20 s x s x 10'1:1 18
RS·35M ae 35 s e u s u 27
RS·50M J7 SO s s raw e n 46

MODEL 1t8'-35M

RS·S SERIES • Buill in speaker

RS·7S 5 7 4 x 7'k x 10't. 10
RS·HlS 7.5 10 4 x 7'k x 10't. 11
RS· 12S 9 12 4'kx 8 x 9 13
RS-20S 16 20 5 x 9 x l0'k 18

YRM/VS·M SERIES

35
50

5x9x1 0Yl
5xll x l1

6K I 3 '1.~11

5'1. x19 x 12\'1
5'1.x19x1 2YI

20
29
46,.
50
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Take advantage of the summer months to string
some wire afteryou read N4PC's article on loop
antennas.

The Full-Wave 80 Meter
Loop Antenna Revisited

BY PAUL D. CARR · . N4PC
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During evaluation I noticed I could work
just about everything that I could hear
and seemed to copy everything other sta­
tions in my geographic area did. All my
operation is either ORP (output of 5 watts
or less) or at a maximum output of 100
watts. When I used the antenna at 20 me­
ters and higher, I did not find the antenna
to be the "cloud burner" high·angle radio
ator the skeptics hadclaimed. 1found it to
be a low-angle radiator with gain.

I had decided the 80 meter loop when
used at 20 meters and higher was an effi­
cient, low-anqfe radiator with gain. But
how much gain? I set out to answer this
question.

I chose the 12 meter band for my tests
because it is fun to operate , and my com­
parison antenna would be relatively small
and easy to build. I chose a four-element
extended double Zepp collinear as my
comparison antenna. The extended dou­
ble Zepp has been around for many years
and ns gain characteristics are well
known. Most published gain figures are
listed at about 6-7 dB. As I said earlier,
the major axis of my antenna was south­
west-northeast and the results were

V ery few antennas in recent years
have created as much controversy as the
full-wave 80 meter loop. J built my first
full-wave loop based on Dave Fischer's
article in OST("The Loop Skywlre." No­
vember 1985. pp. 20-22). It was inexpen­
sive. went up easily. and performed just
as Dave said it would. My antenna was a
272 foot loop placed in almost a square
configuration (the southwest-northeast
diagonal was about 5% longer), and I fed
the antenna in the southwest corner with
450 ohm balanced feedline. The antenna
was supported by branches 01 pine trees
at about 50 feet.

Preliminary Tests

~97 West Point Road, Jacksonville. AL
36265

I .. = 5 .61 lIN 3.15II11t1

Fig . 7- Computer modeling 01 an 80 meter loop antenna.
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Band
15 meters
12 melers
10 meters

6 melert

CaL'
9115
9112
9110
9106

CaL' Sand
9175 75 meier,
9140 40 melers
9130 30 meier,
9120 20 melers
9117 17 melers

MANY MOUNTS AVAILABLEI

CIRCLE W ON READER SERVICE CA RO
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Ta UFree 800--445-n 17
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FAX 13171 ll49--6794

WD4SUW'S

HAM STICKS

'

ANTENNAS
for

H. F. MOBILE OPERATION
ONlY $16.00 each

• MonobancIerslor 7510 6 meters
• Very rugged fiberglUi and

'tairll&sss1eel
• Televopes loreasy Mtjuatmenl
• 318. 24 TPl bllSe fits moll
~a

• Low proNe & low wWld load
• Need, no spnng. Of guys
• Complete bJning & matching

InIlrul:lioN IrdIded
• Approxirna181y 7 rt. IaII
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• S,... 6 7/tl'H x 1 3/4'0 .2 ,n:w

Wt 12o.

7. 188 tIt:r:

suggestion paved the way for one more
experiment .

If the antenna was acting like a small
momblc. tnen I would make it into a small
rhombic and again compare it to the
Zepp. Down came the loop, and I rnodl­
fied it by opening the loop at the corner
opposite the feed point. I now had a small
bi-directional rhombic. The same tests
were conducted with Tony and Jock, and
the results were the same. In more than
90 % of the cases the rhombic (loop) pro­
vided superio r results . I now had empiri­
cal data on the gain for the 12 meter band.

After the loop was converted to a
rhombic. I rechecked the performance
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slightly better in those direc tions, so I p0­

srncnec the Zepp to favor them. Both an­
tennas were at 50 feet and fed with bal­
anced feedl ine.

Now for the test. I began to work sta­
tions in Europe and New Zealand with
regularity. Two fr iends, Tony, Zl2ANT,
and Jock, ZL1ACW, provided most of the
comparisons. Since both gent lemen are
antenna enthusiasts, I valued their re­
ports very highly. In better tha n 90 % of
the test cases the loop was stronger than
the Zepp. J also noted the same results on
the receive path. Jock suggested that
perhaps the antenna was acting as a
small rhombic at this frequency. Thai

0"121- .... ~..,

7.J..- IItr:

Fig. 2- Computer modeling of a 40 meter loop antenna.

lAKEVIEW COMPANY,INC.
Aoutao 7, Boll: 258
~SC29624

(803) 22UtllO
or.t Yotl DNhl"
Add $4.00 lor shipping & handling

Soolh Carolina residents add ,ale, lax
Catalog ava~abl& ' Dealer, welcome
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Construclion

gospel , because they depend on perfect
ground andother factors . However, while
the true gain figures are less, the maxi­
mum lobes do have gain when compared
to a d ipole.

As I indicated earlier. the antenna is east­
Iy bu ilt and erected. Cut the wire to
length-272 feet for a closed loop or two
pieces 136 feet if you are building an
open loop. Place insulators on the wire so
the side insulators can " float" or move a
few feet to facilitate removing slack when
the antenna is raised into the air. The in-
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ent" antenna from the one on 80 meters
(see fig . 2). The predicted angle of radia­
tion also lowers to about 40 to 45 de­
grees, and perhaps we get a bit of gain .

At 20 meters (see fig . 3) the lobes and
nulls of the antenna become more pro­
nounced . The angle of elevation now ap­
pears to be about 20degrees and the gain
figure is also greater.

At 15 meters (fig. 4) still more pro­
nounced lobes appear. The angle of ele­
vation now seems to be about 12 to 15 de­
grees, and the gain I observed during my
field test appears to be confirmed by the
computer model .

The gain figures should not be taken as

an all bands 80 through 10 meters, and I
could detect no difference in perform­
ance . One bonus did come from the
" open loop" configuration: it now seemed
to be a fairly efficient radiator on 160 me­
ters. After all, the length is approximately
a hal f-wave dipole for 160 meters. True,
the pa ttern will be distorted because the
antenna is folded back on itself, but most
antennas for 160 meters that will fit on a
city lot will have a comprom ise of some
kind.

Further Evaluations

I was excited about my preliminary test
results and discussed the results with my '
friend lew McCoy, W1tCP. We agreed
that computer modeling could provide
further useful information about the
loop's behavior at various frequencies.

As can be seen in fig . 1. the loop on 80
meters is basically an omni-directional
" cloud burner." This is great for local
nets, but its DX performance is highly
lacking. The antenna is really a quad
with the ground providing the funct ion of
the reflector and radiat ing the signal
st raight up.

Once you leave 80 meters and go to 40
meters and higher with this same anten­
na, the system produces muttiple lobes
that have gain. It is a completely "enter-

164· AstllUtJa
II .. -= 8.48 iii 14.211II tItz

Fig. 3- Computer modeling of a 20 meter loop antenna.
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MULTIFAX SOFlWARE "" ... pc,
records, displays, manipulates, saves and
prints weather facsim ile pictures and charts
from satel~tes and ground based tranunis·
sicns. It is designed for use with the IBM PC,
XT, AT and their dones. JUST $49
JUST RELEASED, MF5.0, for VGA with Hard
Dri...e or RAM drive in expomemory.

The all new "PRECISION" AM/FM
WEFAX DEMODULATOR has
been designed with quality and picture detail in
mind. Available in kit form with all parts, or as
an assembled kit. Both require audio, bipolar
12vdc and a case to complete. JUST $129

Call or wrlle for details, $2 for demo disk.
David E. Sdlwittek, NW2T

1659 Waterford Road. Walworth, NY 14568
315-986-2719
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Digital Voice Recorder

$9.95 ea .
$5.95

$189.95

$259.95

- .-

Specifications:
can be operated with ANY equipment, ANY audio signal. Operates
from 12 volt DC, with ACadaptor supplied. Front panel controls.
Cabinet is RFI shielded and measures 61/4'W x 21/4 'H x r D.
Includes built-in monitor speaker with volume control. Battery
backup keeps messages for 8-12 hours without external power,
State-of-the-Art 32KBPS Sampling Rate
for natural sounding audio.

Prices
In Kit f orm with Digital Voice Board

Assembled and Tested
Complete Unit Assembled and Tested

(1 Year warranty, allow 30 days delivery)
Additional 1 Meg x 1 Dram (30 seconds per Dram)
Manual with Schematic and Parts List

(credit applied upon purchase)

VISA/MC Cards Accepted

Features:
• Use for any repeal message.

• Send your ca.OTH. NET. Contest OSL, 10 info, etc.. in your
own voice without saying a word!

• Createmessages by talking into your Station Mic. then
replay them instantly at the touch of a button.

• Up to 5 varied-length switch-selectablemessages.

• "Sctt Sector" pushbutton enables instant reprogram of
message lengths - up to 1 minute (up to 2 minutes with
additional memory chips ordered below).

• MNo Key" switch enables Record or Replay message "off
air". Messages heard Ihru built-in monitor speaker.

• "Mix" switch allows recorded message with Mic override.

• Microphone functions work normally (Up!Down, etc.)

GenWest Engineering
1217 W. Hatcher Rd., Suite 11C
Phoenix, AZ 85021 • (602) 943-5255

CIRCLE 28 ON READER SERVICE CARD
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.nd 30 '""~, bo nd•. N""";'; no ~nt.·'"'' tune,. CUllom
fTIoIdto w,th hig""" q u.lily wOOm~""'ip ~nd ""'l<',;"I,.

Wherever you roam, on Land
or Sea ••. or even at Home
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ilIDER MUNDIAL EN
RADJOCOMUNICACION
HF VHF UHF

DISTRIBUIDORES AUTORIZADOS DE:
Yaesu • Astron • Cushcraft
Connect Systems -Larsen
MAYOREO Y MENUDEO

Embarcamos a cu.lguler tug.r del mundo
IN DUSTRIAL. COM MERCIAL. PRIVAOO.

RADIOAFICION I QARANTIA OE FAeRICA'

En ......1<:<0
A,. o;Ml8MQU. 'I44-A
Col . 8ugamblll...
Puetll.. P..... M••lco
Tel. , (22)oI451.31U.180

"""FAX: (22)oI45Hl

CIRCLE 94 0N READER SERVICE CA RD

._ --.- -..

CIRCLE 1.50N READER SERVICE CARD

• lOIO'n1 _--.oo..n."'" .-en ... u,
•~_o...S1OC"_ J'O_

Po- ..... CATAlOG OM.'I' 1-800-J45-ft17
_ AU.~ 1""&-716--5914

.......... PRESENTING ..........

CABLE TV
DESCRAMBLERS
.......... STARRING ..........

.lERJKM D.. tuYQ 'N.. OAK
AJo6) OTHE.~~Itli

T...lt, Inc.
107 WHI PtocoIn 81Yd.
McAllen. TX 78501
hiit' {S12IM2-t6$$

"'.....
FAX: (51218l2·16S8

PACIFIC CABLE cc, INC- E::::::JB 7325"11 RESEOA8LYO•• OEPT. lII3 ~
RESEDA. CA .1:135

,.. CENTRO DE VENTAS
•• AUTORIZADO

7ra~t,-:c:.YAESU

The Radio Operator's

World Atlas ~

$17.95 postpaid worldwide from:
Walt Stinson, weep

4150 East Quincy Avenue
Englewood, CO 80110
($25 for foreign airmail)

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans, high­
performance accessories. Thousands of
satisfied customerssince 1976!Catal $2.

• Compact desk-top reference for
the active DXer - 5 ~ x 7 H

• Hardbound w it h 185 pages in
color on high quality paper

• Educationaf cultu ral profiles of
173 political co unt ries

• Excellent detail surpassing Jumbo
Atlases (No prefix maps)

• Call-sign allocation table and
world time zone map
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I have heard there are only three anten­
nas for any amateur- the one you had,
the one you have presently. and the one
you plan to build. This antenna has helped
to postpone the one I plan to build. mI
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Raise the antenna into the air and
route the feed line into the shack using
normal techniques for balanced feed
lines.The antenna can be loaded through
a transmatcn. You should find the anten­
na loads well on all bands 80 through 10
meters for the c losed loop or 160 through
10 meters for an open loop.

U space is at a premium at your OTH.
you can use a length of 142 feet for a
closed loop or two 71 foot lengths for an
open loop. The closed loop will work 40
through 10 mete rs, and the ope n loop will
work 80 through 10 meters. The gain will
be reduced and the radiation will be high­
er, but it is still a good antenna.

$ 80.00
110.00
85.00
20.00
60.00
99.00

145.00
95.00
70.00
70.00
75.00

900 MHz
1268 MHz
1296 MHz
1691 MHz

TRANSVERTERS
6 Meter 2M IF $295.00

RECEIVE CONVERTERS
6 Meter 10 M IF $ 75.00
2 Meter 10 M IF 75.00
2 M (HP) 10 M IF 99.00
220 MHz 10 M IF 99.00
435 MHz 10MIF 115.00
1691 MHz 137.5MHz 330.00

GaAs FET PRE-AMPS
6 Meter T/A Switch $ 75.00
2 Meter T/R Switch 75.00
220 MHz T/R Switch 85.00
137 MHz (weather sat) 75.00
1691 MHz (weather sat) 250.00

ANTENNAS
137 MHz 2XY-137-C
137 MHz 5XY·137·C
2 Meter 1OXY·2M

Circ. Pol. Harness
435 MHz 70-MBM28

70-MBM48
70-M8M88
DY20-900
1268·LY
1296-LY
1691-LY

sulators at the feed point and the oppo­
site corner are stationary. Next attach
the feedline. I fed the antenna with a bal­
anced tuned line (also know as open-wire
feeders). This type of feedline is essen­
tially iossress at HF and can take a very
high SWR with no adverse effects. A good
line to use is the popular 450 ohm type
twin-lead which is available from Certi­
fied Communications or Nemal Electron­
ics (see CO's advertisers index). The an­
tenna is now ready to go into the air.

Trytoget your antenna 40 or more feet
into the air. I am blessed with nice south­
ern pines, and they make excellent sup­
ports .Specifically, this is the way Iget my
halyards into the trees. I use a closed­
faced spinning reel taped to a wrist rock­
et with a half-ounce lead sinker attached
to the 8 pound test monofilament line.
The lead sinker can now be fired across a
convenient branch on the tree. One word
ofcaution: Be sure to trip the line release
before firing the lead sinker . After you fire
the lead weight across the tree branch,
feel up the weight until it is near the
branch and trip the line release. This will
allow the sinker to fall to the ground close
to the tree. Use the monofilament line to
hoist a halyard. Notice how close the hal­
yard is to the tree! This technique really
works. but practice makes perfect.

PrIces Subject to Ch/ll1geWithout Prlor Notice i VIS4 ~

ALL ANTENNAS INCLUDE 5000ml allun ,
send 7540(3 I I.mpI) lor ~I.IIfiI IPKI on I II ~

YHF'UHFProducll l

• Spectrum International,lnc.

Sl
Post Olllce Box 10840

Concord, MA 01742 USA
(508)263·2145

CIRCLE 174ON READER SERVICE CARO
Fig. 4- Computer modeling of a 20 meter foop antenna.
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BY HARVEY S.lAIDMAN·, N6Hl

The DXer's Tool Kit

_H ............ ca

Advanced Antenna
Analysis Program

CIRCLE 126 ON RE ADER SERVICE CARD

4033 Brownsville Road
11 (:\ Trevose, Pa, 19047 I~

. 215·357·1400

The most complete repair facility on
the East Coast.

Large parts inventory and factory
authorized warranty service for

Kenwood, Icom and Yaesu .

SEND US YOUR PROBLEMS

MICROWAVE TRANSVERTERS

Servicing " Hams" for 30 years, no rig
too old or new for us.

S HF 1240 Comple le T'<l1lswtf1er

SHFSYSTEMS No lune ~nea' transvenerslIIKI traosYe!l8Il<iIs \01
902. 1269. 1296. 2J04. 2.wo,3456 MHz, All use 2mi,1.1I13.BV Kits
include mixer BI'Id LO. PC. boarll. , >:tal and all oomponen1s. Built
unils inc:Iode I.FJOC, 5Mlchlxlftld. COI\I'l8C1OflI atld oompad low
profile hoiJs;ng. Other Ireq......ncy opIions inamal..... bend svailable,
SHF llOOK VllMll6 Mttr SOmw KilSl29 Buill $250
SHF1240K 129M JOO ..Hz l DmW KU l39 BuiIl~

SHF I269K l H1-12no--_L lDmW KUl 30 BuiIl$240
SHF2:104K 23ll4-23Ol1 ..Hz lQmW KU lfl5 Bu*$320
SHF2401K 2400 ..Hz ....... S I't'OConv KiI$lr.o Buit$250
SHF:J456l. 345&-3460 ..Hz lomw Kil $l95 Buit$320
SHF LOK 540-560 " Hz L.O. SOmw Kit $ 64

CALL O R WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE
Bill Olson,W3HOT

~ Box2310, AA1 Troy,ME04987 1J 3 1
'IIiiiiII (207) 948-3741 ' A

Electronic Repair Center
Servicing

Amateur Commercial Radio

CI RCLE 121 O N READ ER SERVIC E CARD

A" nounclng ElNEC _ Ih. Jlm<O/t..,IIKl... _ IYlls p"OlI,am

Advanc lld doe. n1 """''' "complk:atod". h mun. 5m<m.
Poww1u~ And l bo". all. Easy 10 UN. ELNEC ~ombl..- Ih.
pOWM . nd " " U IIIITy 01MININEC ..1111 a '_ Iy, y.t ..
m. .... .1ru<:Iu". delillo-d pl<>1.. and a<!vanc-<l lysls
1_1u•• • Ir1 • prog••m IIn.II'P"sH<l 10' lasl ay. _
a~cII'.~ .,,~n analyll•. Wllh ELNEC YOII '*' ~ 1M
IMrlor....nce 01 ' 1,1' a"y Iyp4 01 .nls"". In II. IICIuaI
opIH.,lIlg "'''''''''m«It .. llhOllI hl\llng 10 e....nl ·pIIl...• 01

keep I,ack ol ..h. , . IOIJ''''' .nd loads ... "t ..hlKl ,1'011 ",ado<
I ~hang•. Wanl 10 ch."~ ' ..I,...nglh? Jill! !ell ELNEC
Ih. M.-l4nglh.nIl II does fh • •asl. Inl. ,• • lad Ir1 phoIH<l
I rray . ? ELNEC hU I!l!f Q!t!ffJlI9U!I1«I. ELNEC, th.......r1
I nl. " ... p'''ll,. m, pul. more IHlures. po_.__umll)'
., }'<'ur flnfJMIlp. INn ."y 01"'" _Iy.,. "'09''''. wit/ie
being ,he .as"'.' to u.. _ by Iar. Of "'"u,.. th ••• "."
d.I.11ed m.nu.l. And no ~opy p, olec flon has .

ELNEC ,uns on OIly PC...,.."".,lblo com"",I.' ..llh 3201<. RAM,
ond CGA, EGA, VGA, '" _"".... PIOII prlnl on &'SI or 24 pin
Epson-<:omp.ll blo .nd HP L. _Jot prlnl . ... f ..o . ... slon .
1••II.blo. optlm l.... lor ~H wllh . nIl ..nnoull coproc or.

EL NEC 10 lUI! $49.00. poolp<old (USA. C.n_, Mox.,o). S!>eCITy
cop,oc...or or noncop'oc. Ortl., or wrllo 10' InlormoHon I'om

Roy lewallen, W7El
P.O. BOI 6656

Bea"el1on, OR 97007

the "XIT" o r "SPLIT" light lit before you
transmit? While I'm wait ing for long path
to open up on 40 CW, I'll practice "DE
N6HL 599 TU" a couple of thousand
times w ith my keye r. The re's a smalle r
possibility of "stage f right" when that ZA
finally appears! It is possible to rehea rse
working OX! The DXpeditions that seem
to go 50 wpm send the same thing all the
time. All you have to de is recog nize your
ca ll. Decoding ceustcns sent by a strong
and skillful operator is very good prac­
tice. Sometimes I only get pa rt of the DX­
ped it ion 's call. Rather than ask the call,
I'll hang a round, listen to the aso pat­
tern, and wait for the next time he signs.

8. With QSK I can hear between my
dots. If the OX station comes back wh ile
I'm transmitting, I stop immediately!
Don't you wish everyone would? If you
don't have aSK, perhaps you can master
higher speed and give shorter calls.

9. Subscribe to a OX bulletin or news­
letter, The "QSN" reports give you a feel­
ing for a Dx station's habits . He re 's a little
help in knowing where to look and when .

10. IRCs shou ld get you a return from
anyone, prima donna QSL managers ex­
cepted. I don 't suppose many DXers take
thei r IRCs to the post office. Instead, IRCs
are t raded or sold . The U .S. Post Office
c harges $ .95 for an IRC, and I've found
that they often don't know to stamp them,
rendering them useless! Check the OX
newsletters and bulletins for IRCs for
sale . The going price is about $ .50 each ,
and it's important to have a supply on hand.

That's my basic ten. I'm sure we ca n
think of more. If you know of a DXer , tell
him/her about it.

The Countries List is available from the
American Radio Relay League, 225 Main
Street , Newington, CT 06111. The Cal/­
book is published by Radio Amateur Call­
book tnc.. 925 Sherwood D rive , Lake
Bluff , IL 60044. The Gal/book also pub­
lishes N6RJ 's " Seco nd Op." The "OX
Edge" comes from Xantek, tnc ., P.O. Box
834, Madison Square Station, New York ,
NY 10159. " The OX Bulletin" is at P.O.
Box 50, Fulton, CA95439, and " QRZ OX"
can be reac hed at Box 832205, Richa rd­
son, TX 75983. OOI

'lhere's no additional exam required to
be a DXer.l've been licensed since 1954,
but when I started to chase OX in 1977, I
didn't know what a " g reen stamp" was. I
actually believed that a QSL card was a
gesture of selfless goodwill and brother­
hood. Now with the Honor Ro ll , 5BOXCC,
and 5BWAZ (almost) behind me, I've
come to rea lize that we are doing the neo­
phyte DXer a disservice, and indirectly ,
doing it to ou rselves. We need to educate
our inexpe rienced fr iends before we turn
them loose to QRM us to death.

I learned by emulating a fe w operators
I came to admire, and I asked more than
one embarrassing question. I w ish that
someone would have just handed me a
list. Here's mine, by no means complete.
Each OXer needs to have a kit of tools and
techniques at her/his finge rtips.

1. They used to be free , but now the
ARRL charges for them , and it's a shame
since it's been changing every couple of
months-a Countries List. That's Tool #1 .

2. You need a list of ITU Callsign As­
signments . Usually these are included
with an ARRL logbook or are in the Call·
book. You won't need to ask where
" OX1A" is!

3. A computer program, the "OX
Edge, " or the "Second Op" w ill give
beam head ings to each country. You
should be able to calculate long-path
headings and know that long path occurs
around sunset or sunrise . You need a list
of beam headings and .. .

4. You need to know when sunrise and
sunset occur at your OX target. The " OX
Edge " and several computer programs
will provide that informat ion.

5. Your equipment manual. Read it
thoroughly. How hard is it to store a fre­
quency in m emo ry and return to it? Does
the " T-F Set" button bypass the filters?

6. A dummy load so you can ...
7. Go to 28.9 MHz late at night and

practice tuning up and operating spli t into
a dummy load. How can you quickly
move you r hands to check the transmit
frequency and look fo r the last QSO? Is

N6HL presents some interesting
information that none of us were born
knowing, is not covered in the license
manuals, andyet we're all expected
to know and use with great facility.

~4923Encino Terrace, Encino, CA91316
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How does it know where it is? How does it turn
back and forth? W5PFG gives us a quick and
thorough tour of our antenna rotators.

As The Antenna Turns
BY W. MAX ADAMS'. W5PFG

Fig. 1- Rotator control unit.
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the cable length required lor your
installation.

The rotator itself is the end user of your
purchased commercial power and your
logical decisions, such as start, stop, and
stay put! The rotator assembly contains a
bidirectional motor, speed-reduction
gearing, and a rotator-position sensi ng
circuit, all of which are contained in a
streamline, weatherproof , die-east alu­
minum enclosure (see fig. 2).

Motor speed is reduced by an arrange­
ment of spur gears which result in 360 de­
grees of antenna rotation in 40 to 60 sec­
onds . soeeo-reoocncn gearing increases
motor torque , thereby allowing the use of
small , low-power, split-phase electric
motors.

Notice in fig . 3 the typical schematic of
a split-phase motor. There are three
windings in this assembly-two stator
windings and a rotor winding . The rotor

~ ~N
R2

0 '
0

.0
DC

52).- 1
1 8 0·

•• • 360 Q

Re AL CAL

13
u

er circuit includes a thermal switch (TS1)
imbedded in the transformer windings
which removes source power when ex­
cessive rotation or system failure causes
the transformer to overheat. When TS1
operates due to excessive heat, allow the
unit to " rest" and cool down fo r about 10
minutes; TS1 will automatically reset
when T1's temperature returns to nor­
mal. A low-vottaqe incandescent lamp (8)
lights when the directional control ls op­
erated and serves two pu rposes: (1) it in­
dicates that power is applied to the sys­
tem, and (2) it illuminates the direction
scale. Transformer (T2) low voltage is
rectified (01), filtered (C1), and zener-di­
ode regulated (VR1) to provide 13.0 VOC
for operationof the indicator meter circuit.

The need tor muttl-conductor control
cable is obvious : " You gotta get it from
here to there." Consult your owner's
manual for proper wife size, according to

A mateur radio antenna rotators do not
normally require periodic maintenance
or receive any Tech-Talk atte ntion-until
they stop working properly.The degree of
misery caused by a stubborn or sick an­
tenna rotator is a direct function of its
owner 's ability to come within arm's
reach of the troublemaker! Before you
climb the tower , it is helpful to know what
goes on in the electro-mechanical realm
of your rotator.

There are a variety of antenna rotators
designed for amateur applications. The
unit described here was chosen as a de­
scriptive example only. Other systems in­
clude solid-state directional control , digi­
tal readout , electro-mechanical brakes ,
etc . Consult your owner's manual for fea­
tures of your rotator. Included in these
manuals are specifications , installation
and operation instructions, basic trouble­
shooting procedures, and replacement
parts lists.

Recently I telephoned Telex Communi­
cations, Inc .. and talked with Linda Daw­
son, Customer Service Representative.
Linda was very helpful, locating an out-of­
date non-polarized capacitor (for a CDR
HAM Series 4 rotator). Although an al­
most forgotten part, Linda nonetheless
provided the current part number, cur­
rent price , etc ., plus copies of six ditter­
ent Telex rotator owner's manuals for my
writing reference library!

Most antenna rotators consist of three
major assemblies-a control, a motor­
driven rotator, and a multiconductor pow­
ernndrcator cable .

The control assembly serves as an
electric power distribution center , mo­
tion control, and direction indicator.
Some systems include an electro-me­
chanical brake assembly which holds the
rotator assembly from rotation due to
Mother Nature's wind .

Power for the rotator system is sup­
plied tram 120 or 240 VAC, 50-60 Hz
commercial power via voltage step-down
transformers (see fig. 1). In addition to or­
dinary protective fuses, the primary pow-

·P-O. Box 5004, Fairfield, TX 75840 Fig. 2- Position indicator meter circuit.
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Fig. 3- Split ACphase motor circuit.

winding is not shown in the schematic . loss. Once the rotor is in motion, the value
Stator windings (L1 and L2) are separate, a! the capacito r can be reduced to a
insulated wire coils wound about a larnl- " run" value. (Remember , an object at
nated steel "core." A round, laminated, rest tends to remain at rest , and an object
steel rotor assembly has individual cop- in motion tends to remain in motion.)
per conductors imbedded along its cylin- Split-phase rotator motors are designed
drical-like length, the ends of which are to use a " single value capacitor." The
wired together, except lor a small gap be- capacitor used in this type of motor is a
tween two rotor conductors. This at- compromise value between the " best
rangement appears to be a " short clr- start" and "best run" conditions.
cult.' However, it is electrically a low-re- Refer back to fig. 3 and notice that the
sistance high-current winding. phase-snlttmq capacitor is connected di·

A non-polarized capacitor (C2) is con- rectly between one end 01 each stator
nected in series with one of the stator coil, and the other end 01 each coil is con-
windings, which causes its associated nected directly to one of the AC source
winding current to lead the current of the voltage leads. When power switch S1and
other winding . Each stator winding pro- S3 are closed and S5 is positioned as
duces a separate , stationary magnetic shown in fig . 3, the switched lead of the
field which alternates with the applied AG source voltage is connected directly
electromotive force (AGvoltage) polarity, (through limit switch LS1) to stator wind-
180 degrees out of phase with each ing L1, and the capacitor is placed in se-
other . Since these two windings produce ries with l2. This causes the rotor to
ro starttrq torque , motion must be started move clockwise in this example. When
by some auxiliary means. S5 is placed in its " L" position, L2 is di-

Each stator magnetic tleto induces a rectly connected (through limit switch
current in the rotor, which in turn devel- LS2) to the AC line, and the capacitor is
ops its own magnetic field .The rotor maq- placed in series with L1, thereby causing
netic field interacts with the stator fields, the motor to run counterclockwise. Be-
result ing in a revolving magnetic field cause of low-frequency (60 Hz) AG vort-
wh ich develops motor torque . Once start- age, the capacitor can be conveniently
ed, the malar cont inues to run in the di- located in the control unit rather than at
rection in which it was started. the top of the tower in the rotator assem-

The " start" value of the phase-shifting bly. Should the capacitor need replace-
capacitor is selected to cause suffic ient ment, it is much easier to climb the oper-
torque to overcome the roto r's mechani· ating table in the ham shack than 10 climb
cal load and other electrical/mechanical a tower in the backyard!

POLARIS "NORTH STAR"

*- "

N A ft

"BI G DIPPER "
W E

*
S

ig. 4- True north loca lion diagram. (Diagram is notdrawn to any latitude, longitude,or
timescale.)
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Notice in fig. 2 that regulated 13.0 VDC
is applied directly across linear-volt­
age dividing potent iometer (R3) located
in the rotator assembly. The electrically
ground-ed wiper arm of A3 is mechanl­
cally posit ioned through 360 degrees by
the rotator. A voltmeter circuit consisting
of resistor R2, milliampmeter I, and vari­
able resistor Real is connected in series
to measure the voltage determined by
A3's position. Notice that R3 is labeled 0
degrees, 180 degrees , and 360 degrees.
Interchangeable north-eenlered and
soulh-centered sca les are provided with
some control indicators. One scale is in­
stalled according to individual operating
preference.

Once the desired scale is installed, the
rotato r is electrica lly turned to its 360 de­
gree position. Place 55 in the CAL posi­
tion and adjust Real fo r full-scale mete r
indication. When correctly calibrated.
the rota tor is electrically turned to a
"north " meter indication . Since maps
and charts are referenced to true north,
po int your directional antenna toward
true (not magnetic) north and securely
bOlt (clamp) it to the rotator mast.

As shown in fig . 4, true north can be de­
termined by location of the North Star,
easily visible to the naked eye on a c lear
night. An ordinary compass can be used
for antenna azimuth al ignment, provided
the correct amount of magnetic deviat ion
from true north is allowed for your location.

Mother Nature's lightning is probably
the greatest hazard to the health of your
rotator .The second greatest hazard is an
uninformed screwdriver . soldering iron ,
wrench , or hammer. When troubleshoot­
ing becomes necessary, do not panic af­
ter hea ring the six answers of a three-way
OSO question on the local repeater (the
three extra answers may come from well­
meaning "reading the ma il," "silting out
there in the weeds," or " just happened to
be scanning by" kibitze rs). Nex t ...

1. Place the power switch OFF and dis­
connect the control assembly from its
power source .

2. Check for blown or loose-l ilting
fuses. Replace blown fuses with (new)
same-size fuses only after locating the
reason for the fuse becoming an open
c ircuit!

3. Look for mechantca! faults firs!.
such as broken, frayed , or loosely con­
nected cable wiring. Look for "ill-logical"
faults not shownjn schematics (see
WB5UEN's story below). Isolate the
disc repancy (motor. brake , indicator,
etc). Disconnect the control assembly
and apply Ohm's Law. When t rouble­
shooting, mentally disconnect a wire or
ground,short o r open one place at a time.
and mentally analyze the results. Maybe.
just maybe, you will " fix" your problem
"on paper"

4 . By referring to a full schematic of
your system, notice several continuous
ohmic (resistive) paths through rotator-

I
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cable wiring and rotator-assembly com­
ponents, such as motor windings, etc .
Peter to a standard wire table and deter­
mine the " nominal" resistance of your
control-cable wire. Remember the "up­
to-there and back-down-to-here" total
wire length resistance, plus rotator corn­
ponent resistance, dirty switch and
screw terminal contact resistance. A
nearly correct value may save climbing
the tower as a very last resort!

Caution: Inductive circuits can devel­
op high-voltage spikes when resistance
measurements are made using tow-vctt­
age test instruments, Use good personal
lneutattnq practice at all times and high­
est practical ohmmeter range.

A good (?), " ill-logical" (sick logic) fault
occurred from a probable lightning strike
to Lee Nolan , WB5UEN's rotator. The
symptoms were:

1. Power lamp lighted normally.
2. Antenna rotated normally.
3. Indicator meter would change with

different antenna positions.
4. Indicator meter would not calibrate

properly. because of insufficient calibra­
tion control range.

5. A 220 ohm resistor, installed at con­
trol unit terminal 7, connected in series
with the control cable wire, which caused:

a. a lower meter scale indication,
b. better, but not complete calibration,
c. rotor would not track actual antenna

position, but according to Lee, "it was
good enough to live with !"

After a late-night aso about antenna
rotators, Lee decided he had "lived with it
long enough."

"I just happen to have an old one over
there in the junk box!"

The junk-box spare worked normally.
Therefore the fault was in the previously
installed control assembly.

Lee removed the cover and gave the
damaged control unit a good visual in­
spection and noted that the fuses were
okay. Power was applied to the "ill" con­
trol unit; the 13.0 DC voltage measured
about 35 volts. Apparently the one-eighth
amp fuse withstood the lightning jolt , but
the zener diode quit its regulating task ! A
new 13.0 volt zener was installed, and
Lee's spare control unit again became a
spare control unit!

Here's some food for thought. How
many times have you heard the remark
" Storm clouds a-commin! I'm gonna dis­
connect everything!"

How often do you suppose rotator ca­
bles are disconnected during stormy,
lightning-filled severe weather?

"Oh, that's okay. I got it all grounded!"
Grounded yes, but skvtome lightning

also travels through earth, even up extra
heavy-duty ground cables! Therefore ,
should you feel secure about having
"everything disconnected" (except your
rotator cable and ground wires), check
and ensure that your insurance premium
is up to date. You just may need it! OOI
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SERIES

U-300A Dual-Band : 70Cm 4-518),. elements, 23cm 10-5/8)" elements
ePowerrallng : lOOW eweight :2.4tIs. eL.ooglh : 9810. .....-rora~ : 112.5M>H.eca ......... : N

X~A Dual-Band: 2m 3-518)" e1ements.7oan 8-5f8l e1emenlS
"e .r'*V :2/XNIeweighI :5IlL~:205kle¥hId~: QOtFH. «:0.... : N

X~ Dual-Band: 2m 618)" eemeots.rocm 3-518)" elements.0' II r..-.g :ZlXlNewe91 : 3b. -...vt'! :67h MY"ftcl '*V : 135'Fll «:0...... : l.I-F

U-5000A In-Band : 2m 61a).. 70cm 3-5Ia).elemenls. 23cm 7-518)" elements
ePo'VIIrra!ing : 10C1'N eweigtlt : 2bs. eL.6ngIh : 7110. evYInd rating : 135MPH. ecor.r»ctor :N

X-200A Dual-Band: 2m 2-518)" e1ements,7oan 5-518)" elements

==~~"==' ;.-rv:'lOON "'/fiIJ_ :4D.~: sen~ '*V :112~. «:0.... : LI-iF

Diamond Antennas arebJin 10 Commercial Two-Way Standasds. A Special weatherproof fherglass shell, with plated brass ard stainless steel
harcMtare gives these antemes leng 51e in harsh envieronments. NI antennas are tadory aqusted for U.S. AmatelX bands and require no further b.I1ing.

Direct connection type Duplexer with UHF
connectors tor HF. 2m and 70Cm bands
eGoaldaI cable : None

MX-72H Duplexer with UHF connectors to( HF. 2m and 70Crn bands
e(;oa;doI cable : 502VS 35an

MX-72DN Direct connection type Duplexer with UHF
connectors and N conoectcr tor HF, 2m and 70crn bands
ecoaIriaI ClIt*l : None

MX-3000 T'1>Iexer with N connectors and UHF connectors 10( HF,
zm, 70Cm and 23cm bands
ecc-ia' cable : 502V$ 35cm

MX-3000D Direct connection type Triplexer with N connectors and UHF
c::omectors for HF. zm,70Cm ancl23cm bands
e("-oarilll cable : None

'"

Duplexer with UHF connectors and N
connector tor HF. 2m and 70Crn bands

ecoa.ialcable :502VS:":4TI:.•••'!'••••••.:::::::::.••••••••••••••••

MX-3000N Triplexer with N connectors and UHF
COMectorlor HF. 2m, 7Qcm ancl23cm bands
«:oP1al cabllt : 502V$ 35cm

MX-3000DN Direct connection type Triplexer with N connectors and UHF
connector tor HF. 2m, 7oer- ancl23cm bands
ecoaxlaI cabllt : None

MX-72N



CQ REVIEWS:

The Lightning Bolt
Multiband Quad

BY LEW McCOY', W11CP

Fig. 1- MININEG computer printout of the Lightning Bolt quad on 15 meters. Gain is
compared to a free-space pattern. This antenna was modeled at 25 feet (300 inches)

above real ground.
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Zell(ulS
Let me give you a little background
about quad antennas as they relate to
yours truly. t was first licensed as W9FHZ
(Fannie's Handy Zipper) near Chicago.
Shortly after World War II I got on the air
on 10 meters, and along with several oth­
er South Chicago amateurs I became a
10 meter DXer, hanging out on 28.500
MHz (kilocycles in those days). Most of
the amateurs used wide-spaced Yagis on
10 meters at that time.

An amateur named Clarence Moore.
whose home base was in Indiana, not too
far from me, had invented an antenna
called a quad beam. He had been doing
missionary work near Quito, Ecuador ,
working amateur radio as HC9JB. He had
found that at the altitude where his sta­
tion was located, something over 10,000
feet, corona discharge from his Vagi
could not betolerated.ln his experiments
he determined that full-wave elements in
a square configuration were not inclined
to be bothered by corona problems. Also ,
in his gain measurements against Yagis,
the quad showed nearly identical gains
with one less element. In other words, a
two-element quad competed very favor­
ably with a three-element Vagi, at least
within Y2 decibel. Additionally, the quad
had other things going for it, including
slightly lower radiation angles for the
same antenna heights-hence a slightly
better OX antenna. I might add here that
some antenna experts disagree, but
computer modeling shows that the quad
is a few degrees lower than a Vagi for the
same boom height. A few degrees may
not mean much, but those few degrees
will open a band sooner and close it later.

In addition, the quad was less suscepti­
ble to snow or rain static. Also, the quad
element because of its low Q was not as
critical as to element spacing as was the
Vagi.

I could go on discussing the various
merits of the two types of antennas, and
needless to say, the argument of quads

"Technics ! Editor, GO. 200 Idaho St., Sil­
ver cnv. NM 8806 1

Here are the boom and element supports. The fiberglass supports are "Iocked" into
the boom with nuts and bolts.
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versions the support rods are bowed to
provide correct spacing of elements for
each band. The support arms are unique
in that they are reinforced fiberg lass
rods. These provide except iona l support
for the quad wires. The wire used in the
quads is aluminum alloy, ER 5356. which
is a high-strength wire with very little cor­
rosion potential. Stainless-steel hard­
ware is used throughout the antenna. The
entire 10/15 meter antenna is light
weight , coming in at 16 pounds.

The actual element spacing is 6 feet on
10 meters and 8 feet on 15 meters .(Spac­
ing is 11 feet , 6 inches for 20 on the 3­
band model.) The Lightning Bolt quad is in
what I call the classic configuration-the
one used originally by Clarence Moore­
a square rathe r than a diamond.

The nominal impedance of a z-eiement
quad is on the order of 100 ohms, so the
antennas can be fed directly with 50 ohm
coax , which will provide a match of 2 to 1
or less . An opt ional 2 to 1 balun/trans­
former is available, wh ich I used in my
tests. I found that on 10 meters the SWR
was less than 2 to 1 across 1500 kHz,
nearly the entire band, rising slightly
above thai figure at 29.5 to 29.7. For 15
meters the match was better than 1.3 to 1
across the ent ire band. Of course, quads
are noted for their broad bandwidths .

Since I acquired the MININEC anten­
na-analysis compute r program lor my
IBM I have made it a habit to run any an-

write reams more about the antennas,
but this is a product review, not an anten­
na thesis .

The Lightning Bottquad rgot for review
is a 10 and 15 meier antenna. It consists
of two elements on each band-a ref lec­
tor and driven element. (lightning Boll
Antennas manufactures several mu lti­
band quads, including one that covers
live bands. taking in the WARe bands.)

In the 10/15 meter version the 4 fool
boom is drilled to take the support arms,
wh ile in the 10115/20 meter model a 3 foot
boom with support fixtures is used. In all

•

Almost assembled. It took about an hour to put it together.

versus Yagis has raged over the years
(and won't end here). Now don't misun­
derstand me. I like quads, but I also like
Yagis . In fact . I have both types up in my
location .

Gett ing back to Clarence Moore , when
I sat on " MY" frequency of 28,500 kilocy­
cles in those days (which was the band
edge) and had my pants li terally torn of!
by Moore when he was home in Indiana
operating W9LZX, I developed a hea lthy
respect for quads. Because of that I have
built and used many over the years.

So much for some quad history. I cou ld
------ - - - - --- - - - -
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Well above the quad is the DJ2UT beam visible above and to the left.

CIRCLE se ON READER SERVICE CARD

RADIO AMATEUR CALLBOOK INC.
925 Sherwood Dr., lake Blult, IL 60044
Mon .·Frio 8·4prn (708) 234·6600

GOROON WEST

RADIO SCHOOL,
1#114 21 -oAV NOVICE • .•.. $22.95 1
~

• 112·p. ge textbook
. ..... • t w o stereo co de •

1 le. r n in g t.pes I
r::;1 • s.IImPl_ 5 wpm
~ Novice COde t est

1
< "'> • o ver $ 50 In r adio •

t. - >.. m anUfactu re rs ' I
0

1
#01 COMPLETE N~:~~~n.t ~~u;:;~~5

2 theory tapes, 2 tex t b ookS, F CC ,
Rule Bo o k, 4 cod e t apes, co de oscillator

• set , e xam iner test p /lcket , and over $50 •

l
in rad io d iscou nt cou pons. I
#02 NOVICE CODE COURSE $32.95

6 casselle tapes mike It euy to

'

lear n the code from scratch . I
#OlA 2-WEEK TECH • • • • • $22.95

• Tnis TechnicIan course InclucMS 2 •

I theory t ape s and 1 illustrated tex t book. I
#115 COMPLETE GENERAL• . $62.95

I 6 code tapes, 4 t heory tapes, an d 2 •
te xtb o o ks . Ideal f o r upgrade from
Novice to Gene, al. I

• #06 GEN. COOE COURSE •. $32.95

1
This General course includes 6 I

tapes for speed building from 5 to 13

• wpm . •

1-#08B COMPLETE ADVANCED $62.95 1
This A dvanced course inclu des 4

theory tapes, 1 te xtbook, an d 6 code
tapes (13 to 22 wpml.

, 009 AoV. THEoRV COURSE $32.95 1
4 tapes and 1 lIIustrllted te x t book

o 0

,
#10 COMPLETE EXTRA. , • • $&2.95 1

4 theOry tapes. 1 textbook, and 6
code tapes (J3 t o 22 'NPm l .

, #12 EXTRA THEORY COURSE $32.95 ·
4 theory tapes an d 1 H1ustrated I

• text book for Extra class theory .

I
#11 EXTRA CODE COURSE $32,95 1

6 t apes fo r Spee d b u ilding fro m 13
t o 22 wpm for t he Extr. code exam .

o 0

1
#13 BRASS KEY & OSC • .• • $25.95 '

#15 PLASTIC KEY & OSC, •. $21.95

'

SINGLE CODE TAPES
SlO .95 each Incl u a in 9 shipping

o

I
,
o,
o,

I
# 19 5 wpm Novice Q SO tests .,
# 20 5 wpm Random Co d e
# 21 5·7 wpm speed Builder
# 2 2 7 ·1 0 w p m Speed Bu ilder •
# 2 3 10 wpm Plateau Breaker
# 24 10 ·1 2 wpm Speed BUi lder I
# 25 12 · 15 wpm Calls & Numbers
# 2 6 13 w p m Random Code ,
# 2 7 13 wpm Test Preparation
# 28 1 3 wpm C.r Code
# 2 9 13 -1 5 wpm Speed Builder •
# 30 1 5 -17 wpm Speed Builaer ,
# 31 1 7 - 19 wpm Speed Build er
# 3 2 20 wpm Random Code

• # 33 2 0 wpm Test Pre para lion ,

I
# 34 20 wpm Car Code
#43 3· 15 w pm Code Review
#40 12-21 wpm Code Review •· . 83 1

'
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radius is 7 feet, and the distance from
outer loop to boom is 6 feet 7 inches. The
wind load is 2.8Ieet.

While J didn 't test the 20 meter or other
multiband models, I ca n give some de­
tails fo r 20. The turni ng radius on 20 is 10
leet 6 inches. The weight of the 20/15/10
unit is 25 pounds, and wind load is 6.8
feet. One other statistic : The distance
from outer loop to boom is s teet 6 inches
on the 20 meter model .

As to feed, you can use a single teed
line with the optional transformer for the
two- or three-band model. Or separate
feedlines could be used. To be honest , 15
meters doesn 't interact with 20 or 10 , but
you should be aware that w ith quads,
when operat ing on 10 meters with a sin­
gle feed tine , the 20 meter two fullwave
loop will take some of the power . How­
ever, th is isn't really bad. It just means
you are using a bigger antenna on 10.The
result is that while the gain is still there on
10, the beam width Is Inclined to in­
c rease. One othe r important point : The
reflector on these quads can be tuned il
desired. As it comes, the dimensions a re
for a balanced beam-gain plus front to
back-but the reflector stub can be ad­
justed.

Needless 10 say, this has been a ti ttle
more than just a product rev iew, but I felt
there are some things that should be cov­
ered because there hasn't been much
written about quads of late-and it is an
excellent low-cost antenna. For Novices
the company also makes a 10meter mod­
el ($99.95). The antenna I reviewed lists
for $139.95; the three-band 20/1 5/10 is
$265.00: and the flve-oand WARe model,
10(1211 5/17/20 meters is $290.00. The
antennas are available f rom Lightning
Bo lt Antennas , AO #2, Rt. 19, Volant, PA
16156 (telephone 412-530-7396). Ii!I

wavelength apart. (Most of the radiation
from an antenna is at the current points.)
If you study Yagi Antenna Design by the
late Jim Lawson, you will f ind charts
showing the lower angle obtained from
stac king elements. It is easy to confirm
the lower angle with MINI NEC. I'll grant
you it is only a lew degrees, but the lower
angle is there .

What does this mean to the uninit iat­
ed? Simply, if you a re going to work OX ,
the lower the angle the less the number of
hops your signal takes through Ihe iono­
sphere and consequently the less ab­
sorption or loss of your sig nal. It has long
been stated by many amateurs that a
quad will " open" a band sooner and
" close" it later thana Vagi. I never before
had a chance to compare two antennas
for band openings as I have with th is set­
up. I d id a lot of switching and listening at
band opening times. There were actual
differences in hearing or not hearing sig­
nals . Adm itt ed ly , this was not very scien­
ti fic because the quad was considerably
lower than the DJ2UT beam, but even so,
the angle from the quad was obviously
lowe r.

I would guess by now that readers
would assume I am " high" on quad an­
tennas. Well, there can be drawbacks to
using a quad. A quad can be an unwieldy
antenna. Also, unless a quad is well de­
signed mec hanically, it can have prob­
lems with high w inds and ici ng . However,
the manufac turer has given a lot of
thought in designing his quads. The rein­
for ced fiberglass support arms are ex­
tremely rugged. In addit ion, the quads
have insulated stress lines to provide
added strength between the driven and
reflector elements .

As to some vital statistics, the 10/15
meter quad weighs 16 pounds. Turn ing
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TNC development platform
Designed with the requirements at today's rapidly
changing communications environment in mind, the
Kantronics DataEngine represents the state of the art
in speed. adaptability, and programmability .

The DataEngine was designed with an open architec­
ture. This PC computer compatible system is fully
capable as a backbone node, high-speed TNC or a
BaS station and fUlly adaptable to diverse future
applications from multi-node data communication net­
works to remote sensing operations.

A dual port , full duplex INC, the DataEngine offers
high speed capability and accommodates up 10 two
internal or external modems. The DataEngine is
shipped with a base configuration consisting of
AX .25 firmware and one 1200 baud modem with
three keyboard selectable carrier detect options.

A 16-bit V40 PC compatible microprocessor running
at 1OMHz provides the compute power essential for

creating and managing custom programs. Additional
features include a 85C30 communications controller,
sockets for .5 Mb EPROM and .5 MB RAM, eight
V4Q controlled LEOs, technical developer's manual ,
and two dead-front windows for future devices
requiring LEOs, making the ~antronicsOataEngine
'developer ready".

The OataEngine was designed to be fully compatible
with existing communication networks as well as ad­
vanced enough for those yet to be designed. In line
with this, each unit is shipped with end-user firmware
including terminal mode, BBS mode and KISS mode.
ROSE X.25, TCP/IP and GBBPQ code lor the
OataEngine are currently under development.

For a detailed technical specification sheet. call your
Kantronics dealer or contact Kantroncs direct.

The Kantronics OataEngine, the platform to develop
the next generation of advanced TNC applications .

Kantronlcs 1202 E. 23rd St. , Lawrence, KS 66046, 913.842.n45
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Aug 5, Port..... ARC Hlml.lr. Portage County
Fairgrounds, Rando/ph, OH. Contact Joanne Solak,
KJ3OI8, Portage ARC. 9911 Diagonal Road, Mantua,
OH 442S5 (216-21~24Ol

Aug . 5, lAnd 01 lAke. Angola Hlml..t, S1eU:1en
County 4-H Park,Crooked Lake, IN Contact Land 01
Lakes Angola Hamlest. P.O. Box 465, Fremont, tN
46131,(Walk-in e ~ams.l

Aug 11 , MId.()hlovlnlYARC Hlmll . t. Parkers­
burg, WV. Contact Ron FerreN. WD8AGZ,
6 14-423-5482: Of wr ite to MOVAAC, 1810 Staunton
Ave., Parkersburg, WV 261 01 ,

Aug. 11, Strllts Aria ARC Swap 'n Shop, 4-H
Building on Fairgrounds, Peloskey, 1.41. Contact
Irene, N8HBT, 616-539-8986 ,

Aug. 11 , Burlington ARC Hamll,t, Champla in
Valley FairgrOVnds, tssecucrctco.VT,Contact Tom
Taylor, N1EXY, 802-893-4634

Aug , 11 , RhlnelandarlTomlhlwk Swapla.I,
Rhinelander Ice Alena , Rhinelander. WI. Contact
leonard Bauman, KgAMN, 604 lincoln st. Rhine­
lander, WI (115-369-3296, or 369-5564), (Exams AM
OOy.'

Aug 11 -1 2. Golden Spread Hamt..t, Amarillo
Civic Center e~hibit Hall, Amarillo , rx .Contact G0ld­
en Sp4'ead Hamlest, P.O. Bo~ 1524, Amar~. lX
79105-1524

Aug 12,St. Cloud A RC Haml l , t , Whi'neySenior
Center, 51 , Ooud. MN Contact SCARe, Box 141. St
Ooud, MN 56302,

Aug t 2, Mid-A llantic ARC Hamll st '90. Bueks
County Drive-In Theatre, Warrington, PA. Contact AI
Maslin, W3DZl, 215-446-4936,

Aug 12,ARRl Central Kantucky Hlmla,t, seen
County High School, Georgetown, KY Contact Bill
Devere. N4DIT, 112 Brigadoon Parkway , lexington,
KY 4051 7,or call evenings 606-213-8345.

Aug 16-19, South Cakoll ARRl Con, ent lon.
MuellerConvention Center. HOI Springs ,SO.Contact
Barbara Dunmeyel , KB7ADK, Execut ive Secretary.
Hot Springs Area Chambel 01 cowrerce.
1-800-325-6991 . (Exams Friday ~ning and Sunday
morfling,Pleregistration reouired)

Aug 19, lltlyalla, Indll q Hl ml..t, Tippe­
canoe County Fairgrounds. Lalave"e. IN Contact
David C. Roberts, KE91T, 5124 Jackson Highway,
West Lafayette, IN 47906 (311-583-2803). (Exams.l

Aug 19, Tri-Stlt•• SWlpt..t, Eagle's Alps
lodge, Quincy, IL Contact Mlcha&l Nowack, NA90,
c/Q Western Illinois ARC. P.O. Box 3132, Quincy, IL
62305-31 32 (217-224-8526).

Aug, 19, MIT Tallgat. Electronic. , Computltl',
and Amat aur Radio FI.lmlrklt, Albany & Main St.,
Cambridge, MA Call 617-253-3716,

Aug. 19, Oalmarn Hamle.I, Delaware Technical
Commun ity College, Georgetown, DE. Contact Del­
marva Hamteat,Route2,Box 244G,Georgetown, DE
19947.

Aug 19, WllTen ARA Hlm'a.t, Trumbul' Branch
Campus,Kent State Universi ty. Warren.OH.Contact
Fraf'\l( FilZhugl'l, KD8KJ, Warren ARA Hamtest, P.O.
Box 809,Warren. OH 4A482 (21&652-0452). (Exams.)

Aug 24-26. 1990 ARRl SW 0 1,. Con'l8fl I Ion,
Town & Country Convention C&nter, San Diego, CA
ccotecr Bob Boehme, W6RHV, 61 9-448-4728
(Exams .)

Aug 25, Finger IAk•• Hlmt..t, New York Stale
Armory. Ithaca . NY.ccetecr TCAAC, P,O, Box 4144,
Ithaca, NY 14852-4144, or cal l Larry King, N2GFW,
601-341-43t 3. (Handicapped accessible.)

Aug,25, WI.hburn Radto Club 'FI't 1990, Whit­
ing Fieldhouse, Washburn University , Topeka, KS.
Contact Washburn Radio Club, clo Rob Nail, WV0S,
2612 SW Affowhead Rd" Topeka, KS 6661 4 (SASE).
(Exams,)

Aug. 26, St. Charle, ARC Hamll.t '90, Blan­
chette Park, 51. Charles, MO. Contact Mike Nolan,
KA'UXQ, 16 Gateswood Drive, st . Pete rs. 1.40
63376 (Handicapped accessible:exams lO AM.)

Aug 26, Gioucister Counly ARC H.ml..t,
Gloucester County 4-H Fajlg rounds , Mullica Hill. NJ.
Contact KE2NY at 609--933-0213, or club phone
609-418-4138 and leave mess.aoe. (HaflOiCapped
park ing,~ir accessible il flOl raining: exams
9AM.)

Aug 26, llblnon Hlml..t, GadaIS ot lebanon
State Park. south 01l ebanon ,TN.Contact Mary Alice
Fanning, KA4G$B, 4936 DartJy Drive, Nashville , TN
31211 (615-832-3215).
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& Compuler Show, Prime Osborn Convenlion Cen­
ter, Jacksonville, Fl. Contact Greater Jacksonville
Hamfest Assn., Box 10623, Jacksonville , Fl 32201.
(Exams Sunday 9 AM·1

Aug . 5, 40th Annuel Wlnche.ter Hlml..t, Clark
County Ruritan Fairgrounds, west 01 eef ryviHe, VA.
Contact Walter Jotlnson, WA4HVU. 703-661-1414.
(Exams 9 AM, walk.jns register by 83O AM,)

's Best Weather Stations EVER!
~~.~

Aug 3--5, WIMU '90 Hlml..t, Virginian lodge,
JaCkson Hole, \NY Contact Doug Smlltl , WA1PVO,
208-529-5121 (days), 208-529-1504 (eveflinos)

Aug 4- 5, Grnter JeehonYllie AmllNr Rad io

Announcing (from p.9)
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KantronicsKAM

evolutionary TNC
Designed with flexibility and programmability from its
first appearance in 1985 through 4 major firmware
upgrades to date , the Kantronics All Mode (KAM)
represents the TNC which has evolved to meel the
current state of the user's art .

The KAM is the only dual port unit capable of simulta­
neous HF and VHF packet, RTTY/ASC II, AMTOR, CWo
WEFAX (weather facsimile) Kiss mode for TCP/IP, a
personal packet bulletin board system (PBSS) and the
ability to be both a KA-NODE and Gateway.

User upgradable EPROMS allow us to incorporate new
features as technology evolves. This assures that your
KAM will remain fully viable with current field practice
today and in the future.

For a detailed technical specification sheet, call your
Kantronics dealer or contact kantroncs direct.

The Kantronics KAM, the TNC that evolves with the
state of the art .

Kantronics 1202 E. 23rd St., Lawrence, KS 66046, 913.842.n45
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FT212RHT, FT470. FT411

Special Sale Prices!

Multi Store HOURS
Prices! M-F 9:00 • 5:30 (PHONE)

10:00 - 5:00 (WALK·IN)
SAT 9:00 -1 :00 (PHONE)

9:00·1 :00 (WALK·IN)
CENTRAL TIME

5325 NORTH 1-35
AUSTIN, TEXAS 78723

TM731A, TM231A
TH75A,TH225A,TH26AT

KENWOOD

NEW TS950$D NEW
TS940SAT, TS440SAT, TS140S

I

AEA PK-232MBX, PK-88

~.!"""!'-_!!!!!!!_--~J
• __ • • iii ;:;: -

MFJ 1270B, 1274, 1278 KANTRONICS KAM

o
ICOM

986,9490,941 D, etc.

le76S, IC735,IC725

. ~ ' -~ . ~ -- . -. - _.
, .).);; ::§.. _. ~ ~

MFJ
ANTENNA TUNERS
& ACCESSORIES

FRIENDLY SERVICE
TEXAS STYLE!

IC228H, IC24AT, IC2SAT. IC2400A

S cial Sale Prices!

CUSHCRAFT ANTENNAS AUNCO I DJ-160TR5 BUTTERNUT
10, 12. 15. CUSHCRAFT $ 259.0017,20 METERS HUSTLER Full FeaturedVERTICAL DR·110T

$ 249.95 LARSEN Other 2 Meter• 2M - 45 Watt Models
TELEX HY·GAIN $ 299.00 In Handheld

limited Quantity Stock



Contesting-A Traveler's Perspective

NEWSIVIEWS OF ON·TH E·AIR COMPETITION

BY JOHN DORR, K1 A R

memories I will ever experience in ama­
teu r radio .

Running a string of Europeans in a con­
test can beexhilarating . Produc ing a win­
ning score in a OX contest provides satis­
faction that is hard to describe . Sharing
our enthusiasm with another contes ter in
person, however, is one of the hobby's
finest pleasures.

As you read this, the World Radiosport
Team Championship will be history and
the winning teams identified . This event
in cooperation wi th the 1990 Goodwi ll
Games is truly one of the crowning mo­
ments of the world of contesting . The
theme of next month's column will in­
clude a synopsis of our experiences in
Seattle and hopefully a few surprises as
well .

I have been receiving good response
to the survey we fan last month (" Are
Contesters Real Hams?" ). Remember
the deadline for responses is September
15, 1990. In addit ion to the survey , don't
miss out on your opportunity to be includ­
ed in the Contesters' Roste r (see July CO
"Contest Calendar " column).

As always, submit your contest an­
nouncements and news by September
t st for the November column.

73, John, K1AR

Closing Remarks

August 1990 • CO • 75

Maryland·DC aso Party
1600Z Sat. to 2359Z Sun., Aug . 18-19

The Maryland/DC OSO Party is a new
ope rating event sponsored by the Antie­
tam Radio Association . Non-Maryland
stations work MarylandlOC operators.
MarylandlDC stations may work anyone.
Stations may be worked once per bandl
mode and mobiles/portables that change
counties may be worked aga in fo r QSO
credit.

Exchange: RS(T)and OTH (coun ty for
MD stations, state/provi ncelDXCC coun­
try for others).

Frequencies: SSB: 1 .86, 3.92, 7.28,
14.28,21 .37,28.37,50.15,144.55 MHz.
CW: 3.643, 7.130, 14.04, 21 .115, 28.115,
50.05, 144.15 MHz.

Scoring: Each Maryland county , Balti­
more city , and D.C. are mult ipliers. Score
5 points for c lub station OSOs, 3 points

World gedosoortTeam Cham.
8M Activity Day Contest
Venezuela CW Contest
AARL UHF Contest
YO OXContest
Worked All Europe CW
ARCI QAP SS8 Sprint
New Jersey OSO Party
Empire State OSO Party
Keymen's Club CW Contest
SAATG AnY Contest
Maryland/DC aoo Party
All Asian CW Contest
New Mexico aso Party
Worked All Europe SSB
Scandinavia CW Contest
Scandinavia SSBContest
Idaho aso Party
COWW SSB DX Contest
AAAL CW Sweepstakes
A.LAAA Contest
OK-DXContest
AAAL SSB Sweepstakes
CO WW CW DX Contest

Calendar of Ennts

20-21
'8-29
'8-29
4·5
4·5
11 -1 2
12
18-1 9
18-1 9
18-19
18-19
18-19
25-26
25-26
8-9
15-16
22-23
29-30
27-28
3-5
10
10-11
17-19
24-25

July
July
July
Aug.
Aug.
A'9
Aug
Aug.
Aug
Aug
Aug
Aug.
Aug.
Aug.
Sep.
Sep.
Sep.
Sep.
O~.

Nov.
Nov.
Nov.
Nov.
N".

All kidding aside , there was one obvi­
ous difference in Dayton this yea r. Unlike
previous conventions, there were numer­
ous attendees from the USSR, including
RB5JZ , UV3GM, UT4UO, UBSWE, and
my good friend from Lithuania , Victor,
LY2BIG.

Visiti ng the United States was over­
whelming enough for most of our Soviet
friends . I remember UB5WE standing
alone in a hallway wondering why Ameri­
can homes have so many rooms. Unlike
the others, Victor had the chance to
spend two months visiting nearly every
part of the United States before the
events of Dayton. Everywhere Victor tra­
veled, exc itement and fascinating dis­
cussion were the order of the day. Dayton
was no exception , as he managed a con­
sta nt pile-up of contesters getting the
chance to meet him in person for the first
time .

There were a few lucky contesters who
were able to share with Victor a piece of
the United States outside of the mad­
hou se called Dayton.At the concfusionot
the Dayton Hamvennon I was fortunate
to escort Vic tor back to my home QTH
with Doug, K1 DG. My three days of visit­
ing with vtctor following the Hamventlcn
include some of the most unforgettable

CONTEST CALENDAR

Say You Saw It In co

""hen we consider the reasons for
our interest in contest operating , the rna­
[orltyot us recall our best score , the loud­
est station we 've ever used. and a myriad
of other operating experiences . I know
these events are vivid in my mind. Lead­
ing the pack . however , is the camarad­
er ie and exposure to the hobby I've gained
in meeting my competitors in person.
Over the years I've had the pleasure of
meeting fe llow contesters from dozens 01
cou ntries and all cont inents (even KC4 !).
Many of these occasions were at large
hemrests and conventions, while others
were in the quiet setting of a family dinner.

With all the contact I've had with con­
testers over the years, the 1990 Dayton
Hamvention was unquestionably the
most memorable . I've always equated
my experiences at Dayton to a 72 hour
Sing le-Qperator, All Band OX Contest
effort.

The Dayton contest beg ins from the
moment you check into your hotel room
(which in my case has been an experi­
ence in itself) until you say good-bye to
fr iends on 2 meters while parking your
car in the garage.

This year I had the opportunity to work
in the CO magazine booth . Working in a
booth at Dayton provides one of the best
vantage points from which to see old
friends and meet new acquaintances. Al­
ways looking for some form of competi­
tion, I began logg ing the eyeball OSOs I
made with my friends. Afte r 4 hours of
" operating " here are some statistics :
102 two-way 0 505, 36 Countries, 11
Zones, Score 11 ,872 (as computed by
K1EA CT Softwa re).

My Dayton 0 50 rate realty picked up
as the contest forum began. Fortunately ,
CO management are good operators and
cleverly staked out an excellent booth lo­
cation rig ht near the contest forum 's
band edge. There was one point when I
had three 10 four people call ing and it al­
most became necessary ask for their last
two letters (only kidding , of course)! Un­
fortunately , I missed the opportun ity to
break 200 multipliers as Lloyd Colvin
wa lked by before J could shout and get his
attention-another elusive mult ipl ier lost
in the pile-up.

2 Baldwin Street, Windham, NH 03087
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By Ken Claerbout. KE9AJDU3

Contesting From The Philippines
A View from Clark Air Base

for mobiles, 2 po ints for a CW MD OSO,
and 1 point for any other valid contact .
Note that points are cumulat ive (e .q.. mo­
bile MD stations count 5 points). Final
score is total 0$0 points times mult iplier
(25 maximum).

Awards: Certificates will be awarded
to the high scorer from each state and
Canadian province. In add it ion there will
be awards to the high score from a MD
club station . MD mobile. top three MD
logs, Novice ,Technician, and DX stat ion.

logs are to be postmarked by Septem­
ber 10, 1990 and sent to: Antietam Radio
Association, P.O. Box 52, Hagerstown.
MD 21741. Be sure to indicate your oper­
at ing class on the summary sheet. Jl you
want the final results , inc lude an SASE
with your entry.

ARRL UHF Contest
1800Z Sat. to 1800Z Sun .• Aug . 4-5

Activity on this one starts at 220 MHz
and goes all the way up to 2.3 GHz and
higher .

Exchange: Grid square locator.
Points: Three for 220 or 432 MHz con­

tacts. Six for 902 or 1296 MHz. And 12 for
2.3 GHz or higher .

Multiplier: Total number of different
g rid squares worked on each band.

Final Score: Total OSC points from all
bands times the sum of the gricj.square
multiplier from each band.

Detailed rules were published in the
July issue of QST. It is suggested you
send a large SASE to the ARRL for official
log and summary sheets.

Send to ARRl UHF Contest , 225 Main
Street, Newington, CT 06111.

YO OX Contest
2000Z Sat. to 1600Z Sun., Aug. 4- 5

This is the annual running of the VO OX
Contest sponsored by the Romanian Am­
ateur Radio Federation. This is a wono­
wide contest w ith everyone working each
other on SSB and CWo

Classes: Single Operator-All Bandsl
Single Band. Multi Ope ratorlSingle Trans­
mitter.

Frequencies: CW: 35 10--60, 70 10--40,
1401 0--60, 21010--60, 28010-60. SSB:
37~75, 7040-90, 14150-250, 212~
300,28400-600.

Exchange: RS(l) plus ITU Zone. VO
stations will substitute their two-letter
county abbreviation for their zone.

Scoring: 8 points for VO OSOs, 4
poi nts for QSOs outside your continent,
and 2 points for QSOs within your conti­
nent . Final score is computed by multiply­
ing your total QSO points time the sum of
YO count ies and ITU Zones worked on
each band.

Deadline for logs is September 3, 1990
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Ask any avid contester if he would like to
operate from a OX location, and I'm sure
his bags would be packed in a heartbeat.
Such was the case when my jobas a tech­
nician with the Diplomatic Telecommuni­
cations Service took me to the Philip.
pines. The timing of my arrival , immedi­
ately after the 1988 CO WW CW Contest ,
left something to be desired , but at least I
knew that I was going to be there for sev­
eral years.

The 1989 CO WW OX Contests provid­
ed me wi th my first opportuni ty to operate
in " the grandaddy of them all " from the
Philippines. Several advantages exist in
operating a contest from this part of the
world. For starters, the contest doesn't
start until 8 AM Saturday morning, allow­
ing for a full night's sleep before the con­
test .The only drawback is that I am forced
to operate about 18 straight hours after
the start until our strategic morning break
period (quite a big difference from the
East Coast USA!). Moving through the
day, the late afternoon provides a fantas­
tic opportunity to pick up needed muttlpfl­
ers-especially on 20 meters . Although
20 meters is not a big QSO band. I find it to
be the best place to produce the highest
multiplier-to-OSO ratio of any of the six
bands . Much like operating in the States ,
20 meters offers numerous rare multipli­
ers from stations that only enter the con­
test for a few short hou rs.

One of our key operating advantages
in operating from Oceania is our proximi­
ty to those three-point JAs. This signifi­
cantly enhances our scores when you
consider that we only have three to four
solid hours per day, when propagation is
good, to work the States on 10 and 15 me­
ters . In contrast , OU entries are forced to
compete with stations in places such as
KH6, KH3 , and y J8, who have a clear
propagat ion advantage to the States.

and they should be mailed to : RARF, P.O.
Bo x05-50, R-761 00 Bucharest, Romania .

European OX Contest
CW: Aug. 11- 12 SSB:Sept.8-9
1200Z Saturday to 2400Z Sunday

This is the 35th annual contest spon­
sored by the DARC. The activity will be
between European countries and the rest
of the world on all five bands , 3.5- 28
MHz. (IARU Region I regulation of fre­
quencies for contest operation .) This

One of Oceania's best operators, Ken
ceetoon. KE9A1DU3.

While it is a lot of fun to operate from the
Philippines, contesting can be tough. To
be competitive , you need good openings
to the States and Europe . If these condi­
tions don't materialize , it can make for a
long and boring weekend!

An important aspect of contesting
from this part of the world is becoming
good friends with the semi-serious con­
testersinV85, BV, 9M2, 9M6I8. VK6 , 9V1 ,
H44, P29, etc ., and being able to move
them from band to band during the con­
test . It also helps to be a OX station
yourself as other contest expedttlons
want you to move as much as you do for
your mutual benefit .

Contesting in the Philippines has truly
been a unique experience, and I've en­
joyed meeting old friends and establish­
ing new ones. Like most of us, my enthus­
iasm for contesting has been mediated
by family ,school ,work, and travel. There­
fore, I have focused my contesting activi­
ties on the " big ones, " ensuring the avail­
ability of the OU multiplier . I hope this
strategy has paid off by providing just a lit­
tle bit more excitement for the contest
community. 73's and see you in the next
contest.

year 's event features important rule
changes.

Only 30 hours of ope rating time out of
the 3~our contest period are permitted
for single operator stations. The e-hour
off t imes may be taken in one, but not
more than three, periods any time during
the contest and must be Indicated in the
log. The minimum operating time on a
band is 15 minutes. This rule does not ap­
ply to new multipliers.

Classes: (a) Single operator , all band.
(b) Multi-operator, single transmitter .
Only one signal on any band at the same
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time. (c) Muttl-operatc r. muttt-t ransmlt­
te r.AII transm itters must be located with­
in a 500 meter d iameter and within the
property limits of the station licensee's
address. (d) SWL.

Exchange: RS(T) plus a progressive
OSO number starting with 001 .

Polnls: One point per osa and 1 point
for each OTC reported.

Multiplier: The multiplier for non-Euro­
peans is determined by the number of Eu­
ropean countries worked on each band
(see WAE country lis t).

Europeans will use the ARRL OXCC list
of non-European countries .

Bonus Multiplier: Multiply your multi­
plier on 80 meters by 4,on 40 by 3. and on
'0115120 by 2.

Final Score: Tota l OSO points plus
OTC points times the sum total muttlptler
from all bands.

SWL: Only (a) sing le operator. all~and
class may be used. The same call sign ,
European or non-European. may only be
logged once per band . The log must con­
tain both call signs and at least one of the
control numbers. Each OSO logged
counts 1 point. each complete OTC 1
point (maximum of 10 per station). Mu lti­
pl ier is determined by the DXCC and WAE
country lists.

aTC Traffic: Add itional point credit
may be earned by making use of the OTC
traffic feature. A OTC Is a report of a con­
firmed osa that took place earlier in the
contest and was later sent back to a Euro­
pean station. It can only be sent by a non­
European station back to a European.
The general idea is that after a number of
Europeans have been worked , a list of
these stations can be reported back dur­
ing a OSO with another station. An addi­
tional,one point c redit can be claimed for
each station reported.

A OTC contains the time. call. and OSO
number of the station being reported (i.e.•
13OO/DL2DN/134. which means that at
1300Z you worked DL2DN and received
#134).

A OSO can be reported only once and
not back to the originating station.

A maximum of 10 OTCs to a station Is
allowed. The same station may be
worked several times to complete this
quota. Only the original contact. how­
ever. has OSO value.

Keep a uniform list of OTCs sent; 3fT in­
dicates that th is is the third series of
OTCs sent and that 7 are being reported .

If more than 100 OTCs are c laimed, a
check lis t must show that the maximum
quota of 10 per station is not exceeded.

Club Compellllon: This new rule re­
quires the club to be a local group and not
a national organization . Eligible club
members must operate within a 500 km
diameter. To be listed , a minimum of
three logs must be received from a club.
Entries must c learly indicate their club
name on the summary sheet. A spec ial
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This is the 20th annual contest spon­
sored by the Scandinavian Amateur Ra­
dio Teleprinter Group. Use all bands 3.5
th rough 28 MHz. The same station may
be worked on each band for a so and
multiplie r c redit.

Classes: Sing le operato r all band. sin­
gle operato r single band. multi-operator
single transmitter, and SWL.

Exchange: AST and a s o no.
Point s: OSOs with own count ry, S

points.With other countries on same can-

SARTG RTTY Contest
Three Periods GMT

0000-0800& 1600-2400 sat.. Aug. 18
0800-1600 Sun., Aug . 19

Empire Stale OSO Party
ooooz Sat. to ooooz Sun., Aug . 18-19

This is the seventh annual aso Party
sponsored by the Albany ARA.

The same station may be worked on
each band and each mode. Mobiles count
each time thei r county changes.

Exchange: AS(T) and a TH. County lor
NY stations; state ,VEprovince,or cou ntry
for DX.

Scoring: Two points lor SSB contacts,
4 points for CW.

New York stations mu ltiply tota l a oo
points by (NY counties + states + VE
provinces + DXcountr ies)worked lor their
final score.

Others multiply total NY OSO points by
the number of NY count ies worked (maxi­
mum 0161).

Frequencies: 35 kHz up from bottom of
all other bands on CW oAnd 1.850 , 3.925.
7.275. 14.280, 21.380, 28040, 50040 ,
144 .20, 146.55, and 223.50 MHz on SSB.
(No WARC bands.)

Awards: Cert if icates to the top scoring
sta tions in each NY cou nty and multiplier
area .

Mailing deadline is October 1st to :
AARA. c/o John Yoois.K'Z'N. P.O. Box 460,
Hagaman. NY 12086.

battery charged by solar/natural supply.
Final Score: Total aso points x OTH

x power x power supply if any.
Frequencies: 1810, 3985, 7285,

14285,21285,28385,28885, and 50385.
Awards: Certificates to the top three

scorers overall and 10 the top score in
each state, province, and country in
which two or more entries are received.

Use a separate log sheet fo r each and
a summary sheet showing the scoring
and other essential information. Sample
log forms are available from K5VOL. In­
clude a large SASE wi th your request ,
also if you desire results of the contest.

This year logs go to: Aed Reynolds,
K5VOL, 835 Surryse Road, Lake Zurich,
II. 60047 USA.

ARCI ORP SSB Sprint
2000Z to 2400Z Sunday, August 12

Here is another shorty by the ARCI
OAP, the " Summer Daze Sprint ."

Exchange: RS and state, province, or
country. Memberswill include their mem­
bership number, non-members their pow­
er output.

Points: Contacts with a member 5
points , non-members same continent 2
points , but 4 poi nts if on a diflerent conti­
nent.

Multiplier: Total slates. provinces ,
and count ries worked on each band.
(Same station may be worked on each
band for aso and mult ipl ier c redrt.)

Power Multiplier:
4 to 5 walls output- x 2
3 to 4 watts OUlput- x 4
2 10 3 watts output- x 6
1 to 2 watts output- x 8
Less than 1 watt out - x ' 0
Over 5 watts out-check log.
Power Supply Multiplier: 1.5 if us ing

battery ; 2 if using solar/natural supply, or

trophy will be awarded by the DARe to the
winning clubs from Europe and non­
Europe.

Awards: Certificates to the top seer­
ers in each class in each country. Each
participant with at least half the score of
the continental leader will also receive a
certificate . Plaques will go to continental
winners in the single- and multi-operator
classes and the winning EU and non-Ell
c lubs.

Disqualification: Violation of the
rules of the contest, or taking credit fo r
excessive duplicate contacts, will be
deemed cause for disqualif ication. Each
duplicate OSO or OTC will result in a pen­
alty of 3 OSO/OTC points .

Logs: It is suggested that you use the
official DARC or equivalent log form. Fig·
ure 40 contacts to the page and use a
separate sheet for each band. Submit a
dupe sheet for each band with 200 or
more contacts . A summary sheet show­
ing the scoring and a signed declaration
are also required. (Sample log for ms are
ava ilable- SASE or IRCs.)

WAE Country List: C31, CT1, CU, EA,
EA6, EI, F. G, GO. GI. GJ. GM. GMShet­
land, GU, GW, HA , HB, HB0, HV, I, IS, IT,
JW Bear ,JW Spitsbergen, JX,LA, LX, LZ,
OE, OH. OH0, OJ0. OK. ON. OY. OZ. PA,
SM, SP, SV, SV5 Bhodes. SV9 Crete, SY
Athas, T7, TA1, TF, TK, UA1346, UA2J
UZ2F, UA1 Franz-Josef-Land. UB, UC,
UN/UA1N/UZ1N, UO, UP, UO, UA , Y2,
YO, YU, ZA, ZB2, 1A0, 3A, 4J1M - V, 4U1
Geneva, 4U1 Vienna, 9H1 .

Mailing deadline is September 15th fo r
CW entries and October 15th lor SSB to :
WAEOC Contest Committee, P.O. Box
1328, 0-8950 Kautbeuren. Fed. Rep. of
Germany.

-Cl
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AMATEUR RADIO EQUIPMENT
CALL ~me I 800·942·8873

U ute nco For Your Best Price
Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts, Hustler, Kantronics, Wilson, Diamond,
Ham-IO, Larsen, Wm. M. Nye, B&W, ARRL, Amerltron,

Epson, Farr Corner, DTK

ttnent . 10 points . With other continents,
15 points.

Mui liplier: Each DXCC country and
each W/K, VENO, and VK call area.

Final Score: Sum of aso points from
all bands times the sum of the muttiplter
from each band.

SWLs use same scoring but based on
sum of stations and messages copied .

Awards: Certificates to the top-scor­
ing stat ions in each class in each country
and each call area of the U.S., Canada.
and Australia .

Use a separate sheet for each band.
and include a summary sheet showing
the scoring , comments, and other essen­
tial information, and you r name and ad­
dress in block letters.

Logs must be received by October
10th and go to: SARTG Contest Manager,
Bo Ohlsson. SM4CMG, Skulsta 1258.
S-71 0 41 Fellingsbro, Sweden.

Keymen's Club of Japan
CW Contest

1200z Sat. 10 1200Z Sun ., Aug. 18-1 9

The Keymen's Club is a Japanese or­
ganization the members of which are ex­
clusively interested in CW communica­
tions . The object of the KCJ contest is to
work as many amateurs in Japanese pre­
fectures/districts as possible using JA
CW-band allocations. Elig ibility is limi ted
to single operators only. with non-JAs
participat ing in an all-band category (JAs
can submit single-band/SWL logs).

Frequencies: 1908-1 912 , 3510-3525,
701 0- 7030, 14050-14090, 21050­
21090. 28050-28090. 50050-50090.
144050-1 44090, 430050-430090, and
1294050- 1294090 kHz .

Exchange: RSTplus continent for non­
JAs. JA stations send RST plus Pretec­
ture/D istrict Code.

Scoring: One point for each cornptet­
ed a so per band .Count the first 60 Japa­
nese districts you work for muttipflera. Fi­
nal score is total a so points times mutn­
puer.

There are various ce rtificates avail­
able to the top three world-wide scorers
and the winners from each country and
U.S. call area. All entries must be post·
marked by September 19, 1990 and be
mailed to: Vasuo r anees. JA1DD. :j.g.2­
102 Gyoda-cho. Funabashi, Chiba 273 ,
Japan.

New Jersey aso Party
2000z Sal. to 0700Z Sun. Aug . 18-1 9
1300Z Sun. to 0200Z Mon. Aug. 19- 20

state stations for aso and multiplier
credit.

Exchange: aso no.. RS(T), and a TH.
County fo r NJ, ARRL section or country
for others.

SCoring: NJ stations score 1 point for
W/K and VENO contacts. and 3 points for
OX. Multiply total by ARRL sections
worked. KP4, KL7. KH6, etc .• are 3-point
contacts and section multipliers.

Out-of-state stations multiply total NJ
asos by number of NJ counties worked
(maximum of 21).

Frequencies: 1810, 3535 , 3950, 7035.
7135,7235. 14035,1 4285,21 100.21355,
28100, 28400, 50-50.5, and 144- 146.
Suggest phone on eve n hours, 1511 0 me­
ters on odd hours, and 160 at 0500Z.

Awards: Certificates to the top scor­
ers in each NJ county, ARRL section, and
OX country. Second-place awards if four
or more logs are received from that sec­
tion. Also Novtcerrech . and mobile
awards. There are fou r plaques donated
by the section managers for NNJ and SNJ
to the winning stations in those sections.

Use UTC time, indicate the multiplier
only the first time it is worked , include a
aoo check sheet, and include a sum­
mary sheet showing the scoring, etc .
Send a large SASE if you wish a copy of
the results.

Stations planning activity in NJ are te­
quested to advise the EARA by August 1st
so tha t coverage of all counties may be
planned.

Logs must be received no later than
Sept. 16th and go to: Englewood ARA.
P.O. Box 528, Englewood, NJ 0763 1-0528.

All Asian CW Contest
OOOOZ Sat. to 2400Z sun.. Aug. 25-26

The same rules as fo r the Phone Con­
tes t on June 16-1 7 apply here. See June
Contest Calendar for complete rules.
Logs for this one must be in the hands of
the committee no later tha n September

30t h.Theygoto :JARL, P.O. Box 377 ,Tok­
yo Central, Japan.

New Mexico aso Party
1800Z Sat. to 1800Z Sun., Aug . 25-26

This annual events sponsored again
by the Albuquerque OX Assoc iation. The
object is for New Mexico and non-New
Mexico stations (including OX) to aso
each other on as many bands as possible.
Note that New Mexico mobile stations
can be worked from more than one county.

Classes: New Mexico portablermooile
stations, New Mexico fixed sta tions, and
non-New Mexico stations. All bands are
encourage d (exclu ding WARe bands).
888--1880. 3945. 7280. 14280. 21380.
28480; and CW-1810, 3555, 7055,
14055, 21 055, 28055.

Exchange: New Mexico stations send
RS(T) and county. Stations outside New
Mexico send RS(T) and state/province/
country.

Scoring: Count 2 points for SSB and 3
points for CW aso s. Mult ipliers are U.S.
states, Canadian provinces, and DXCC
countries (KH6 and KL7 are states)
worked per band. Final score is comput­
ed byaSO points times mumouer or aso
points times multiplier times number of
counties operated from fo r New Mexico
mobile/portable stations. Stations may
only be worked once pe r band/mode.

Awards: Certificates will be issued to
the highest scoring portable/mobile and
fixed stations in each New Mexico county
and each state/province/country. Plaques
will be awarded to the highest scoring
portable/mobi le and fixed New Mex ico
ent ry and the highest scoring ent ry out­
side of New Mexico.

Stations making 200 or more contacts
must include dupe sheets. Logs must be
postmarked by September 30th and sent
to: Richard Stump, K05W, ' P.O. Box
11 021. Albuquerque , NM 87192. Include
an SASE for a copy of the final results .

This is the 31 st annual party sponsored
by the Englewood ARA. Phone and CW
are pa rt of the same contest, the same
station may be worked on each band and
mode, and NJ stations may contact In-

Say You Saw It In CO

1057 East 2100 South, Salt Lake City, VI 84106
801·467·8873

CIRCLE 91 ON REAOER SERVICE CARD

August 1990 • CO • 79



"' ..

SoItboI.IlcI S9.95

SelTllouAcI 521.95

[ :C8-USF911 R.g. $57.90 Only $49.95 SAVE $7.95

THE 1990 ARRl HAND BOOK
Rev,sed and updaled With the IiIlesl In Amateur technOlOgy, now
IS lhe lome 10 order your v8lY own copV ot Int INlll"ld Tamous
ARRl HAN DBOOK In add~ion 10 being the del ,nIINe reiereece
y()jume lor )'OUr Ham shack. mee are plenty of PII:'lectS tor
every I1le'esl In Amaleur Radoo - trom inteMaS tor every ap­
ploca1l(lfl to 1I'Ie IiItest slate-ol-tlle-afl pro,etls - you ' . ttnd rt ill
on lhe 1990 HANOBOOK Over 1100 DiIVe5 @1989
O AR-HB9O Hanl-.aUU 5

HR BOOK

SUMMER SPECIAL - UUY 'EM UOTH

~Rl~:R~'~E~T~R~ -
B'996f andbener ' Ower 14 .00ll1tSl~ Ifldudong 1400
d'll1Oea1eo-S -- evtfY Ham SPlOuId llave a CCllY 01 Ifll$lXlOl< '"
1I'Ieir car Of shack Handy resource bOoIc lias Iisllngs Oy he­
QUency ind tocallOf1 Invaluable aid while travelhng ©1990
C AA·1I0911 Softbouncl $5,95
C AII-2A090lBuy 21 S1vt) S9.95

MICROWAVE HANDBOOK· Componenl1 lnd Opeflling
TechnNiun, Yol , 1
edrted by M.W, Dixon , G3PFA
The mICrowave regIOn has e.perl6nce in e.plosoon In ,nteresl,n
II'>e list tew years Th,s new R5GB lXlO~ conta"'s Srflple and
IlolSV'IO-U~tand theOry explanallOl"lS ,~~ and practICal
\1esIgns Illal hive been tested and (Ie. buWed Includes
opet~lQ tethfllQVe5 . system inatySlS and PltlPiIgiltlOl"l , amen­
na:S. tran5fl\lSWfl lines and rTIICfOWiIVe semICOIKluetors and
lUbes Great rel~nct bOoIc' CI1989
r R$-MHB So/lbn nd $34.95

RAD IO AMATEUR CALLBDOK SUPPlEMENT
ilia NA IIIIl Ox ......
II'IC1JOIS III the liI1esl CiIIls iIlld iIddressd'Ia'lOeS tor fWns iIftUlCI
lhe 'IO'tWId ~ iIId 10 gel\lIlg ClIWlIUl 0SLs !rom rare DX
slaIlCII'IS. ThiS IS the only W?1Io be luly up-tH3aTe tMr JOO
pages Cl I990
D CB-SUP9Q

,...----1990 EDITIONS-----,
1lJ9O RADIO AMATEUR CAUBOOKS

NORTH AMERICAN EDITION
Fully uPdated in(! ed,ted 10 include al the IiIlest FCC an(!
Torelgn governmenl callSlQns ana a6dresses Tor r1i1111S In Norlh
AmenWl Includes ple nty ot harodVoperahng i lds seen as lime
Cha rts, 05L bureau addresses, census IRlormatlOn and much
more Ca liS !rom snowy Ca nal3a 10 tfOlllCa1Panama Now 15 the
lme 10 buy a new Callbook when you'll goet Ine fr(ISI use OUI 0'
YOUf ,rwestment @1989
OU -US!KI

INTERNATIONAL EDITION
lISt5 ire i very rnporliInl Pifl 01 OUf hObby All sets 01
,.arCS. IIlCIulltRg 1I'Ie COveled oxec, feqllllll cc.nllflf';lll(lfl 01
conllC!lleIore ee aWifd can be ISSI.IIId 01 SPeCIiIllflteresl . IiQ­
dresses are lleII'I9 DlIId daoIy tor Hams on lI'It USSR and T:IllW
COlIfW...es WlIole lly no means CCifTlplete . 'S i SliM and • • Ill!
of u_am~ on goenong OSlS Handy operiltlflg IIl:5
fOUl'Id out Il'lIS super bOoit 'IIk>e e 1989
Q CI-F9O

S1U5

S 195
S1D.95

SoIIlMluncI $9.95

Sol1Huncl $1.95

SIIftllIuncI $16.95

Stfthuflcl S1195

Soltbouncl 11-41.95

HltdMuncl$14.95

SottbouIlcI l lOi; 0'" S11,95
IllIk Dilly SU5

8telI& h k SI195

-~I,A "

-

Your Amateur RadIo Book Source

_ NEW SOFTWARE _
MFJ EASY·OX Program and Packet Interface
(NS-OOS1:GlII'"
Here's iI u~ue 1001 that Ol'galllles,wl Dxec Quest il'llo a 1m­
pill UWto-use tor~t Elltel' a till , Eny.OX gllo'tS you
umulfl 111'1(I SUnrise'-sullS8llme II atso leis you whether or
Illll )'OU need Itle~ lora~ tllunlry , band or IT'Clle
~1!Il radIO U5«l 9d a bulft·.. __ PiOV'iP~ned to
rna.1 the II'OSt 01 Pavilion SOItware 's Packlll (),,5lerT system
or III'f lllIW ~el nooe, When cor.«:1IKI. USY-OX *ts you
""'" a CllUnlI'y you need IS spalIeI:l, Come$ on Iw9 5_~"

dISkS Har1l clrMl n,COII'I.ide(I . uln! Wf$II)Il" be

THE RADIO AMATEUR ANTEt\INA HANDBOOK · Camplet'llIuOlklilllennas S11 .95 $hop(ll(l
O f MFJ-EtlXI IllS-DOS)HAM ·Soft••r. Or"." - Dooo"t f_••t to Mil •• wll.lcllc_poder '00 "v.-

RADIO BOOKSTORE ",,,...."'"' PLEASE ENCLOSE $3 7S
GREENVILLE, NH 03048 FOR SHIPPING AND HAN'DU NGCO's

-------by W6SAI &. W2LX--------
WIRE ANTENNA HANDBOOK · Wuu nlenfllls lor iIIlflstalillO'lS

ALL ABOUT CUBICAL QUAD ANTENNAS · " TIle" quad lIOOk

All ABOUT VERTICAL ANTENNAS . Everyltungyou wanllO ~now

ARRl ANTENNA COMPENDIUM try MAL SIiItI
OST gets far more intenna ifllCles ItI.1n n can publish TI..s colIec100n IS tal<en ffom tile Dest Sllbmesslons and reprmnlS a
wKle lange ot subjects -- ffom QuadS aOO!oops 10 gentlalll'l'ormahon -- 11'115 book !'las rt' \t)1985 lSI EMoon
C AII-AC

ANTENNA COMPENDIUM Val. 2
IlIClucIn MS-DOS prDgllm IIstinp
Anlennas are lhe *' tOPIC ot Inle rest among amateurs ARRL annually receIVes Tar mOle antenna artICles than It can use In
OST So, lhey decided 10 puMsh Them In THE ANT ENNACO MPENDIU M These n6'o'er belore puOhsned aflicles fun tnt flnge
Irom somple. easy-Io-constfuct i ntennas to sophlStlCaled des'llns SI~ program IlsMgs I re ",cluded. Vou can al50 get the pro­
orams on a MS-OOS dISk lor an ad<lrtlOnal charge C 1989 tSl ednl(lfl 208 Pil96s
O A'-AC2
O FA'-AC2[MS- DOS)

C .u.FACZIUY 'EMBOTHSP'EClAl

D RP-WA

O RP-CO
D RP-VA

O RP-AH

ANTENNAS
BEVERAGE ANTENNA HANDBOOK ~ Ynr III,*", W1WCR
M'stk delves lleep ifllO IhlIseae!s ollhe sIRgle ....'r. Beverage and 5WA ISltefable WIVe Antenna} w~h helplul hlnls and lipS
on how to maxll'lllZl pMllfllIante ~sed upon w,re Sill . he'\lhl a~ gr\lOnd. overall length and lI'Ilpellarote matching
Transrormer design ,ntormahon IOf both teflT'linahOn and teeenne matching is completely revise<! © 1987 80 pages 2flCl Edl'

"'"DVM-BAH

YAGI ANTENNA DESIGN by 01. Jl mes law50n, W2PV
W2PV was known wC/lld -wl(l e as one at the most knowledgeable eeets on antenna OWgn and opt,milatlon, Loop antennas,
The e/teets oj ground, Stackong, Praetiulllesign and Praclltal Amateur Vagi antennas fwry Ham should get i coPy lor lhell"
bookshell e rses lSI ednlQl'l
C Ali-YO

THE AMATEUR RADIO VERTICAL HANDBOOK ~ Cpl .1'N H.lM, USN [11".1, N6Pl
8iIsed upon the atlll'lor 'S \'UfS 01 WOfk Wl\h a nUfl'tlef 01 (I~ vertJtal In~na \1esIgns . you-. get plenty 01 theory Ind
... .uonnatlOll iIkJrlljI w"h I fIUfltJef ot prlCllCll construclO'lIllels InduOed ife desqls tor SIfIII)le 1/4 iIfld SIB-wave
IlIIennas , is wei is tlfOICltIiI/lIllnd mult-eteme1~ dtfllCborlal alllennlS (l 1984. 2f1ll edihOll
C eQ- VAH

W1FS'$ ANTENNA NOTEBOOK by IIIrIg DlMIW, WI FB
AnteMilS IIiI-.e been one 01 oeM...'S PilSSlOII5 11 Amateuf RaclIo He lias worked wl\h COUntleSS O6slgflS of il Wpes iflll ttIIl­

tlgUfatlOl"lS TI'IIs IllIty *Ustraled book grve you how-IO l1$lfUCIIOl"lS on a numoer 01 (I1/tefent wire and II6fIICII inlennas Also IfI­
cludes IntormallOn on fildral Syslems. tuners . balun ind lfllpedance triflStormers, Cl l981 120 pages.
C AII-AH

LOW BAND DX'ING by John OtYokI8ft ON4U N 2ncl EclRieHI
Based upon years ot pfaCIl(if,1 on· the·alr eXpl!rlence , eam the secrets o! how ON4U N has been so scecesstur on the low banos
Extenswe ~age IS given to lransmit and rece ive antennas, Dipoles , inv6l1e<! V·s. seoes. phased arravs and Beverages ,
Also covered PfOpagatlOn. Iransmltters, receNIlIS, O\)eraling, softwa re and an enenswe low Band bibliog raphy ,
D AII-UN SoItbO\lllll S9.95

EASY·UP ANTENNAS lor Radio lIstBners and Hams by Eel Hal W3FQJ
This bOOk covers baSIC OO-R·yoursell intennas tor SWL's, AMind f MBeB'e-s. present and prospeclrve Hams ind SCilnner
IIste'lefs InclIcles dIpOles . venltals. beMns. long wees. and _.11 speaiII types and conl9UratUlS Also lias lme SIYI'lglook'
up dlfT'eOSO'l liI!Jles, CllIlSliIfIlS and Olflef heIplullWllS tor il'l\eflRll deslgn lsi ed.1OI"I 164 PiIOe5 e 1988
Q 22495

NOVICE ANTENNA NOTEBOOK by IIIrIg DlMI. W1F8
NO¥US IIiI-.e long wondered wNlI$ lhe tleSl al around antelW'la tor them 10 II'IslaI up unt. now. 11'11$ was a dfflCIII queslJon
10 ans..... Almed at tile rwwty lICensed H¥n , OeM... wnles tor !he non-eng__ 11 clear conose IiInguiIgIe .1l1l emphasrs on
Nsy-1O-bu'd anlennas Ruders.1I learn how antennilS llJlIfale and.hal pe'ns peI10rmanct Also gfeal faadll'lg lor ill
levels of Amateul 1I'IItre'Sl lSHdltlQl'l (l1988
['AR-NAN

ANTENNAS by Jolin KII.., W8JK
KfiUS' ClaSSIC antenna book hils been exlensrvely fevlsed and up-daTed To rellect the Ialest state-of-the--arlln inTenna des.gn
and Iheory Includes over 1.000 IlIuslrahons and flea/ty 600 worked examples iod pfoblem $OIuhons Chapters cover baSIC
concepts. prml sovrces and poInl sovrce arrays, dipoles , helixes, broadband and lrequency Independent antennas, specral ap­
pllCallOf1S and Ions more 01InlormalKln 2nd edltKln 911 pages © 1988
O M" -35422

ARRl ANTENNA BOOK by JeffY Hall , KlTO, 15th E1IrtlOll
Tile 15th edition of thiS anTenna ClaSSIC rell/estlllS Mr two years 01 hard wor~ by editor KITO II's dOUbled In Slle l00- ·hom
over 300 10 over 100 pages big' 9SO l.gures and cllarls cover lUst atJoul every subject Imaginable Some 01 the h.ghl.gh1s are
CI'IaPTtrS on loop antennas. mU~H)and antennas. low treouency inteRnas. portable anlennas, VHF and UHF systems. CClJPlIng
tileantenna 10 1I'Ie !finSfmller and tile antenna. plus p-1-e-n'I'y more 15th edltlOl"l 900 + pages © 1988
- All-AM

ANTENNA IMPEDANCE MATCHING try AIlIIL
Doe 01 tile moSl compIeIlenSIW bookS rYe! "","'en on llle use 01 $nwth cnarlS 11'I 5OIVII'lg mpedance matdl"ll plOOlems 224
pages hll 01 flelplul lnlormatoon and solu\lOllS 10 trICky rnatehong problems e 1989

AlI ·IMP



BOOKS & SOFTWARE

THE ARAL ELECTRONICS DATA BOOK
.., 0.,. DI ..... . Wlfl
lt1r ARRL's _DATA 800~ ,"1$ _ men _ ol\l yOU IfI fIWI(I fwole(I aumor OeY,..grves yOU'- beI>lI~ of hr$ yeI'S 01"
DelIIOIte on hIlS IIifIlJy """'ilia! manual fuly upO,llell CIlOC~·1uII of tile Ia1esI onlorlll,lt... _y I'\im _ al "'"' lIfIQIf1ipS
Uwhll tor all AIrQIeon IIf 119"'" s. 1eCIW¥l:1iI.., and "'-DelO'I'lII!IIilel S tl 19l19 lncl E_

M-ill s.m U ll 15

PASSPORT TO WOALDBAND RADIO 1990 Edition
Brand _ ano I...,. ,_ E<PiIfIdtll to ~T6 Pi';ICS. IllC IIOudes a boQVeI and _ burfll·s go.- ".. __
.."".Jarres "'0C/leneI . an e.CC1f19 rullde 0'_ of one SWL 5 escace tram Iran pluS rnuc:ft ......e AlSO onc-.des allllC ItItSl
Dro.1ClC.iI$I $CtIrCu1eS lrom countnn arwncl !he *Or1d ~ I6 Pi\ll!$ 1989

II S-IIDl l9 SoItbol¥lCl SU .1$

FROM SPARK TO SPACE. piCtoNl Journey Through Tile History d! A/NI'1I" R,did
lhe ARRL tIiS publosned FROMSPARK TO SPACE 10 commemoriiTI lIS 751h annlYfrsa'Y yeI' Start"g at Amatellf RadIO'S
tOOlS, you ,liNe lhe t~n' and can alrrosl smell tile Olone ilncI hear lhe 'ac' " !'am spark l'an$lT1lhers. Ta 'riI\l you on iI sen­
ltmenla11OU,ney tnrougn~ I Ihe foalIng T..ennes. Tile llejltlsslOn,~ 2 up 10 OSCAR I 's !aunch and a lool< ilt Ihe ,",ute ,
T~fS boo. wili lle a la$Cmaling e.pell"nc" lo.- all RadOO AmaleulS CIloc ~ lull 01 poctures ' (;I19B9, l SI edlloon
C AA.FSS HiI'OllUllCl S1U5

NOVICE NOTES
JuSl ..lIat tile 0CIC1Ot lJ"Cletell let Ille _ RallICl Air'Illeu, Tal<en lrom the pages of OSI , lftlS antIlOIOgy IS rul of onlormatlOl'l tlJ"
I~~ e--s IUS! aDoliI IMt"y queslOOfl a _ """'leU' COOkllloM Plenty d .,lIIonlonna·... on how to gel on and
gel a $lQlIiIIlIUl of I'OU'" SIIao::~ pluS much fI10fe ClI989 ISled~1M

L AlWl N StftlIII U S t5

THE CDMPlETE OX 'ER NEW lnll Ill_
.., .. lit..........1
Ilevrsed and u;l-oated . LDClW 5 OX e-s 0.., IS one of 1111_ feaGaOit _s _ Wf""" _ ...........~ $t\if, IfItnt
IOYS of WO"".n; a _ SlIbO'l . teellIIe trntr_ d '-"0 llIISsed 0Ul lB¥fln-om I!lt lOll CW oxCC _ AoIl 0". _ ~

lli<es 10 gef on lIlI I'I\lflOf AoIl _s, lipS if'd Itocos laolit' Itam rears III ar>-1III-. '<I*.-.et "'1l;I~ on a Ioiosy. _ 10
ti"" Slyle Gteal let IIIe llt9"...... fun 10r I!lt "1*1IIaCl Ox. C 1989. 211ll _00f1

IO-COl StftIn IS 1195

MICROWAVE UPOATE ss - OCt, 5-8. 1989
Scm! of ItIt _ "P'lO-dale __ on mw:""""" ton'IfI'IUl¥Ul'" _ as pII'5eflted al ltlt .lrlong1on. Teus con\trlftce A Plrhlll
IISI,1lO oillie' paperllf'Il:IudIs 900 MHI 1''''_ . IYRO EME opel"allClfl . LNAulldlle, No lune""'S_ lot 23Gi1 MM I , Hogn
llO"'er tulle~oe'! lilt 2JO.l MMI , 10 GHl SlOI iln!eMil and more A IOUI of 3d PIpets tram some 'II lhe test UMF opel"illIn
tn !hi CQIInlIY •• a~ '" on. IlooO I (J1989 lSI ea,tlClfl, 21' PI\l8S
O AM·MU8l SaII~_Sl1 ,95

1989 CENTRAL STATES VHF SOCIETY 23rd CONFERENCE
p'lICHdifl91 J""I 1989
Here a'e Il'Ie papets lllal we,. presenled at the J"1y 1989 meel " g III ttlt tenrrill Stales VMF SOCoely ADnelllSltng at lhI
~s presented ondulIe £ME pertormance mtasu.........,..s, flarabOloC tetnIl\iIleS SelectJon of an D!lIfIll/fII OIS~ hell, 432 "'HI
£ME porUI)iI , US lO Europe $<x _ plCJlli9illM ..- and 24 GHI anletN\il 'ange 27 O,HlltlltlllfbCles S/'IOUld C\l'o'tI' JUS!
illlOUl e.eryone's on!el1SlS on VHF and UHF opetabOtl ~ 1989, IS! edobon . 161 pages
L: AII-'IHFn StftI ISll "

8ttl CDMPtlTER NETWORKING CONFERENct • 0d00er 1989"s__ l\iIfO to IlIiIewI "" lliIl:OeI radio lias 'lJ"Ilt SO taf on a lew sntrI JlIiI'S' fIaptfs I"se"Ied on l\loS SloIW·iIO'I _
., i1111le letetronl of llillC0tllllJ"*'O, SoMrill~s art lIt__ (II ItpllP if'd IlOS( _ l<fIg orn.s I'ICluOI ""1'
~ Ilf nerwo->;I'lg . 1 IIlbCIS IliIl:Otl Oili "'~ ~ ....... pIlIIlIlD. TAPflIIAOO l'!lIIICI I*Is....c\l . 1IIIIdl..... SIIy
lliIl:Oet "lI-1lHIaIe' ClI989 151 _ .... 22 pages
C 1lI-C1tCI StftI IS""
NIGHT SIGNALS IIf C,-.. WII lA7JTT
ThIS iIClIOfIllillCked adYenIuIllIlIry IS _ lInen onllle lflllllOOf1 of lhI tamous Tommy nocUIltO woes MjIl: l.aotfence II Slranclell
high on !he ClIscades Hl$ ltg ll llfOl<ett and hIS radlllS lilt fIOI __.ng W\leI'l ~ OOtStll $/lOW ""lot !lIS $lled ,"~h ~om . iI
lOCal hogh $C1looI se..."., she II'OllllIoles resew torcesand COfIduCtS one III me urgesl ,_ eIIotts the Nortnwesl lias _
seen Grealll:!Ventu,e SIOf)' tor illlleYels of Inlerest G'eal g,n Idea €l1989
C AIl·NS Stlt_ II."

WORLO RADIO TV HANOBOOK 1990 Edhlon
LoaOed ..,, ~ alilhe !atesl ca llsog n~. IrtQ"encoes dOO olnllt Importanl ,nlotmallon lot radIO and TV b'oaccaslIng lI'OUnd tne wo.-k1
Covets If . MF. soonwa.e and TV seMCes Also has equ'llflll'lt ' ..........s and ottlet sPlCliIl leaMes © I989 44lh EdillOll
o Gl·WIITV9lI Stltbol¥lCl l It "

TRANSMISSION LINE TAANSFORMERS IIfJtrrySMk. W2FMI
ConlilflS iI cu ....... ~tOOfland doscuSSlOl'l of lflflS/tllSSoOOfllonll ranslornllrs and r- to use 1l'letTl. w nnen by _ of
1111 fl<l)If!S III tile lltId - \'IllS IlooO IS lui d hlllPfulonlom'lilbon C11990 211d EcMOOf'I 2n p.agts
C AII·TU UU I Ul1.M

MICROSMITH Smith Cl\art Ut~ity Program eIllS-OOS)
IIy _ H~anI . W7ZOI
Mcrosmotn IS a work lllg Srno\I'l CIIart llIal~ been OO\I1IIled
101 mPedance ma1CI'Wlll appllcalll)nS T~ user can modoIy all
var.atlln to meef speerloc mateIWIg~ IntluOe'$ a tlNf and
CO'ICISe IlJlnJIlI'IaI a111e..elS 01 -.sl .. hnd r.etplul Com­
pIeIe lIM~ _om lJfijlll$ iIll lui tlJIIlOIefIen1,O'l IlIIIIe
~....
O FWlt-IIlS t illS-DOS) stlt'O

BEST SELLERS
RADIO HANDBOOK 23rd Edllion
.., • • O!J W&SAl
PI'G!KISII'ICWI , WsFET plN/I'CIS lor 9Q2 and 12'96
MHI , easy-Io- budd audIO CWMer, £conomy two 3'SOCll
amphtoe' . 160 meier amplll+er , mu"'l.lnd amp uSing two
3CX8OQ..t,n. and a delu.e ampMI8I ..,th tre 3CX 12OOA,J lube
New antenna projeCtS lIICklde I Moc ent Marconi design lor 160
an<! 80 meters. cornQ<,Iler generatecl dontenSlOllS lor HF· Yagrs.
ilnd iI 2 me!el $lOI 1;lUtn Gel \'lI'Jf cooY IOdiIy 23rd ecI ~1OIl

ei see
c nu. 111.. 129 951 Hn.... l lt 95

THE " GROUNOS" FOR LIGHTNING
EMP PROTECTION .., .... I/Ic~

TIlo$ 116~ teot~s a CO'llI',n'"3Ne al\ilySls III~
gtOuI'ldlng if'd lItOteClOOfI~ lII11haq and GIller EU '
~ IflClIOes II'IlorfrIiIhon 101' all 1I0'1(fs III elat1r..-..: lII6i"
Of lol)«Iit omerest to H...s If.~ en low IflduClatICe
IJfOUIld$ afld COI""",OOllS. \lUJ afICho' ground.ng and~ to
1Jf0Und~ III SNiCk lSI ea ttlOll 1l 6 lJoi1geS Cll 981
L "-6lf ' S~ st' .95

TOMMY ROCKFORO BOOKS by w,tt. TOI'IIpkm . KlATX
Tnese thfllhno SWotS tnl'Oduted a _ hOle !ill!Ol!1'allOO of Hams 10
I\le wonderlul workl 01Amaleuf R~IO Gleal reattlflO, and OIl!
Ideas. Tor all 'l!vels 01 Amateur RadIO Interest £ach Slory IS rull
01 actIOn packed e. clllJffient
[: AIl·OY Dea1h Vllly OTH Soh~ound $4115
C AR ·SO SOS Al Midni9hl Soft~lIIIIIcI $4.95
C O -CO CO GlIostShili SonbllllOCl 54 95
C O -OX OX I Mp Da. Sonboolrlcl 54 95
C O -6C GrlIIlCl canr-OSO senbl; lIII 14 1$
c: AII ·MO IIllll1l. _, DRill senllIuIICI SA fl

AII ·TIl Ali _ h . Il.. 129 7UAYUU5 S24fl

SPECIALS
.. NEW SOFTWARE

N6RJ's ELECTRONIC SECOND DP
New Improved Version 3.0
by Jim R,nerty , H6RJ (lor MS·DOS tomplller11

N6RJ' s wor1d famous EleclroolC Second Op lias been exten­
slVely rewntten to meetme needs of 1000ay's active RadIO
Amaleuf Must program lor contesters, DX'ers, ano casua l
operatOl's alike. Ughlning rast entry arc data retneval gives
yoo an unbelevable wealth of ,n!ormabon in the blin k of an
tve· Now takes and storM cata from K1EA's CT Conlest
program $0 you do I10l haw 10 manually enee contest con·
tacts OXCC. prellll and obliIsl receos are aulomoJtocaly
kepi and are avallallle ... an estam WI. not run OIl floppIeS
.• you must have a liardd~ There's much more to tillS
ptOQtMlllllan can De lisled here Cl l 990 MS,OOS com­
pyle-rs , ~ 'I. and 3'h YefSlOtlS avUoatlle, pease SI)llCIfy

r.rwadable SepI I , 1990)
FCB·IU IM5-00$ Cemfll*nl $59.95

WA9GFR COMMUNICATIONS ENGINEERING
V....,. 31 ~ LJlI'l GInt. WA9QFR
Ill1eresMg program 111M .... ,..,.. you 10 predel tll"VllU!lOQ'

,..,sf~ based UpcJ'l j'Ooif SUllo00 's (lpel'alonal UPOll)ll~oes

U5eM Irom 35 MH l lO 3~ GHl AlSO IndYoes IlelPluf smith
Cl'\atl program tor any Iype 01matChing neTwork Provides m­
ped,lnce resuns In both latlula' and high resolulOOn Smith chart
g'aphlCs. Greal value at a low prICe
C FGFIl·DDS (MS-DOSf $19.95
C FGFIl·Cil eCDIlIlllllclorl C-&4) $19.95

ORDERS 603-878-1441
(8 i1m to 5 pm rom

FAX· 24 Hr. Hot Lin. 603-878-1951
SAVf TIME AND MONEY

SHOP BY MAIL Oil CALL TODAY!

F~! IItr "M I ,C ,I l ..... l .S
1:1 1 Yta .... CW Uytr
.....'5 agrNl ecnllSllOOQIIhll ••~...~.m" ........ to Ul<e aaoilll.. 1II II of tI'II YlCJfltos,f s Cill>i"*'es WnnelI~
10' AARt's F. 0.,-. FOlcIg' tan Ifsg be I/SI!Id 1$ a log and dupedlkJ<lIf tor IUS! _ iIIIIJ~ coni es! - ill 110 .ra
tDSt' IID.odes 16II1!IISSIgt .... and CW k"J'lf GrUl VIIut tor tI'II Yac .,. ~, Mal: 512E and sysllIfII 6 02
lJ" _ . 1 U8 d RAY 1«Ol1.,.1(led 10' \lIlICII ktylf , VtfSIOll 1.5 Cll 989
C f OSG-MlC (M.. I ' ) $11.15

CO's Ham Radio Bookstore is a dMsion of CO Communications, Inc,



DX BY CHOD HARRIS, VP2ML

NEWS OF COMMUNICATION AROUND THE WORLD

Insurance Contacts

T he 3Y5X Bouvet operators made just
over 47,000 contacts during the 16 days
they were on the Antarct ic island. How­
ever , they worked only 20,400 different
DXers. Almost 27,000 contacts, or 57%
of the total,were with stations who had al­
ready made at least one contact with
3Y5X.

Mosl of these contacts were on an ad­
dit ional mode or band, of course. The
3Y5X operation spanned the traditional
amateur bands from 160 to 10 meters,
and even included a handful of RnYcon­
tacts . as well as CW and ssa . An active
DXer who was chasing the new, single­
band DXCC awards, as well as CW,
Phone, and AnY DXCC, would try for
several asos with 3Y5X, as it will likely
be many years before the next serious
Bouvet operation.

However, 5558 of the 47.000 3Y5X
contacts were simply duplicates-that
is. contacts with the same station . on the
same band and mode. Nearly 12% of the
3Y5X OSOS were wasted in th is fashion ,
depriving many DXers of what may be
their only chance to work and confirm
th is remote DXCC country. Most of Ihese
duplicates were "insurance contacts."
Insu rance contacts are those made be­
cause the DXer was not absolutely ce r­
tain that he or she was "in the log ." and
thus the DXer made an additional contact
on the same band and mode. By the end
of the DXpedition. the dupe rate was
20 % . One in five contacts was the repeat
of a previous 000. How many hundreds
or thousands of DXers were denied a shot
at Bouvet because of these thousands of
duplicate contacts?

The problem of duplicate contacts is
not unique to the 3Y5X DXpedition. Every
major DXpedition encounte rs the same
phenomenon: abou t 10% of their con­
tacts are wasted duplicates. A small frac­
tion of these duplicate contacts is due to
"DX hogs" who work the DXpedition day
after dayon the same band and mode just
to prove they can break through the pile­
ups.There is probably no way to convince
a dedicated "OX hog " that such dupli­
cate contacts prevent other less-well­
equipped stations from many any con­
tacts with the Dxpeditlon. However, bo th
the oxoernuco operators and the DXers

Jim Fenstermaker. K9JF. managed to
earn 5-Sand Worked All Zones with his
Kenwood T5-830 and Drake L4B amp,
feeding monbanders on 20 and 40 me-

ters, and phased verticals on 80.

chasing the DXpedit ion can help reduce
the waste of insu rance contacts.

There are two causes of insurance
contacts. First , the nxceomon operator
may neglect to give the complete callsign
of the sta tion worked .A typical pileup ex­
change might go like this. 1S0XV: "Hotel
Oscar. you 're five nine." WB2CHOI6 :
" Roger.This is Wh iskey Bravo Two Char­
lie Hotel Oscar Portable Six. You 're five
nine." 1S0XV: " OSlo CRZ." Because the
Spratly operator did not give the com­
plete callsign of the Hotel Oscar station

he acknowledged, WB2CHO/6 doesn't
know. for certain, that he is the Hotel
Oscar station in the Spratly log. Another
Hotel Oscar station might have been
transmitt ing at the same time . (Or maybe
even another station without Hotel Oscar
in the call . but that is the subject of a
future column.) WB2CHO/6 will probably
try for an insurance contact soon thereaf­
ter. and hope that the Spratly operator
gives his complete callsign next time .
This leads to duplicate contacts. and
wasted operating time on both ends of
the contact.

The operator on Spratly could have
elim inated the " need" for the insurance
contact by saying, "WB2CHOI6, OSLo
CRZ." The slight addit ional time required
to give the fu ll callsign of the station
worked will be paid back many-fold . in
fewer insurance contacts. Giving com­
plete callsigns of stations worked does
not necessarily reduce the COO rate. lis­
ten to a world-class OXpeditioner such as
Eric Sjolund, SMMGD. or Martti Laine ,
OH2BH. They not only give the complete
ceustcn they worked .unambiguously, but
they even personally thank each station
for the contact. And they do this at a rate
that few DXpeditioners ca n match.

Another th ing that excecmcners can
do to reduce (or even elim inate) duplicate
contacts is to log on computer . Instant­
logging programs that !lag dup licate con-

P.O. Box SO. Fulton. CA 95439
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The operators of the 3Y5X Bouvet DXpedition found that 12% of their contacts were
duplicates. From left: LA2GV, JF11ST. LA 1EE. HB9AHL. and F2CW, (CX1BY photo)
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I.t) , only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and indiv iduals are retransmitting
Space Shuttle Video & Aud io from their TYRO's tu ned to
Satcom F2-R transponder 13. " it is being done in your
area on 70 e M, all you need is one of our TVC4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 e M antenna. Others may be retransm itting
weather radar during significant sto rms. Once you get
bitten by the ATV bug - and you will after seeing your
first picture - show your shack with the TX70·1A com ­
panion ATV transm itter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATV repeaters are spring ing up all over - check
page 4 11 in the 90·91 ARRL Repeater Directory. Call
for a copy of our complete 70. 33 & 23 e M ATV catalog .

(818) 447-4565 m.f SI m-s:3Opm pst. Visa, Me, COD
P.C. ELECTRONICS T~ (WOORG)
2522 S. Paxson In Arcad ia CA 91 007 Maryann (WB6YSS)

The Radloklt OVR·5O Digital Voice Recorder
Si lle 01 the art IUrfKe mount Iectlnotogy pro¥kIes unequaled pricel
per1'onnIInel beneflliin I unit lluIl mu.u.... only 2%•• 3.. Inc"",.

PRICE
$149.95

Numerous AmallurlCommlrclallEducltlonl1 App lication.:
• Rlilpea,erlDand Me l uglng • Simple. Fll p..,e, • Voice Mai lbox
• Coo'estef/OXEFl Voice MH uging, l" terlllel wil li Popular Cont.,.

Logg;ng Proo'"""
• Missed Of Butt~C.1 P1~k. W1)fI< . on AN Y Audio Sign• .
• tns t.., Replay 01e ......getlCJ Of T,1II11c "" I Ull". • ....0lI'Ill 5<Io::1,II'Ily
• hiking Sign • Public: Add..... S,.' .... - E......~y"'nnou~l'

Spedfbllona:
.1,1"to 1.V.n.... lMog1l1 ...esuges
• 80 Second' RecordlnglPlaybKk " "...... _ Shi~. 1,1_
ex~IO ....lnul...

• MU~Buff_ Completely Soli 5eclOted

•~ Accesl P1aybKk ~M" " 1 Dlwnl " .15 "'1
• Select....Continuous Loop on Rec:on:l SKond8 ..... DRAM
• MM U.. O.COr'nP\l' ..COntrol.... _
• 32KBPS Sampling RMalor Nlltu'" Soulldlng Aud IO
• Selee:: tllble lnpul Galn leY_I I,O, 20, Of .e dB. 2V PP 101..
• Men age Seleel: Up to. Li n• • Binary Code
• Signal to NoI, e Aallo MdB • Po..nr Requirement , g.15 VDC . 50 me Pllek
• OlttOrllon LA..Then 2% THO • Completely Wired and Tatled, NOT . Kit

The DVA-60I, provided with 11111 document'tlon. Four hoi,••r. provid­
ed on the PC bo'rd tor mounting conv,nlenc• . All InpulJoutput lin••
,net component "'Ign,tlon, ar. c~rty ,Ilk ICrHned on tM baird.

OEM.nd Dell.,Inqul~1 Wllco~
CUltom Design Ind Produef/on F«/IIIJ• • Ar.ll.tJH

RADIOKIT. P.O. Box 973-C, Pelham, NH 03076
(603) 635-2235

$526 Reward for ca Back Issues!
-
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CIRCLE "20N READER SERVICE CARD

01Jillfi~T
OWE R s
The next.:->:

Genel'fltion
- o f To.ers
from Til' Ion ___

A.allab/e'..--__l
up to 96',
the fl tan
Is stronger,
better, fi'
more
versatile
than
ever!

$ 5.00 1966: January, February, May, June.
July, September, December

$ 5.00 1967: June. November
$ 5.00 1968; January thru December
$ 5.00 1969: February, MarCh, April, May,

Ju ly, August, October,
November, December

$ 4.00 1970: January, March, April , May ,
June, September

$ 4.00 1971 : December
$ 4.00 1973; April , Ju ly
$ 3.00 1982: December
$ 3.00 1985: May,July

Circulation Manager
ca Communications, Inc.

76 N. Broadway _ Hicksville, NY 11801
''-'' -."?'

$10.00 1947: August
$10.00 1948: June, December
$ 1.00 1951; January thru December
$ 1.00 1952: January, February, April
$ 1.00 1953: January
$ 1.00 1954: January thru December
$ 5.00 1962: February, March, May,

September
$ 5.00 1963: February. March , April , May,

June, August, October,
November, December

$ 5.00 1964: January
$ 5.00 1965: January, February, July, August,

oetceer. November, December

Help us preserve a little bit at AmateurAadio history tor future generations.To fill out our
collection of CO's for microfilming we need the following 96 issues.We'll pay the prices
indicated for a clean copy ot each of these issues. Please send a OSL or postcard indio
eating what you've got , with adaytime phone number where you can be reached.
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t N.WN. 199 12 . 11JQJ, l 99
2 UalGXX,199 ta HAaXX: l 96
3 W7QM.199 14. K7UA,l98
4 K1MEM. 199 15. 181GS,l98
5 SP9PT. l99 15. VE7DX,l98
5. K6YAA.1 99 17. W0PGt, l 98
7 K5UC.199 15 SM6AHS.1 98
8 LA4HW.199 12 HA0MM, l 98
9 PY7ZZ, l99 20 K1 ST, l 98

12. Dl9WW,l99 21. KB8DB,l98
t t KtCS. l99

5 Band WAZ
As 01 May 1, 1990, 275 stations
have attained the 200 zone level.

tacts, such as WB2DNO's Amateur Ra­
dio Log Database, complete ly abolish the
need for an insurance contact. If a station
calls a second time. the DXpeditioner can
say , " You' re in the log." The OXer is now
absolutely cc nttdenttnat he made a valid
contact and can stop calling. Tom Greg­
ory. N4NW, made extensive use of this
technique from the Congo. and was thus
able tootter a newcountry to many Dxers.

Fully equipped lap-top computers cur­
rently sell for about $1 200 and can be
used on many different trips. This is a
small cost compared 10 the overau cost
of a serious Dxpedtnon. and the comout­
er will probably pay for itself quickly in im­
proved OSling, If more n xoeoruons
logged on computer, more DXers would
be able to work and confi rm more new
countries . And isn't that the goal of every
DXpedition?

The DXer can also help reduce the
waste of insurance contacts. First , the
OXer should not call the OXped ition if the
DXer can't hear the DXpedition we ll
enough to know if he or she made a valid
contact ,Too often you hear over the local
OX repeater (or read on the local Packet­
Cluster network): " Did I get through? Did
he come back to me?" If you can't hear
the OXpeditlon that well , you have no
business in the pileup .

New r,cipl,nts 015 Bind WAZ AWOIrd with 0111200
zones conllrmed :

CTlTM
Dl1YD
YOOCD
ON,"'
rv3YKK

Tilt top 21 cont, nd,rs for 5 Bi ndWAZ Ir,=

AppIcaI~ and ,eprlnl:a at the Istest ruIell may De 0b­
tained by aendi ng il self«!d.naedalamped .....elope (85
CenlS) I lJ:e 4'1\ ~ 9'~ 10 1.... WAZ Manage ' . JIm DkIme.
KI MEM. 31 Oe Ma,co R(I . Sudb'Jf)". MA 01776 AppII.
canIs should include su!! IClent poBlage lor sale return 01
1....1' OSL ca,ds, The p,oeeaalng lee lor all CO SW&, ,;s Is
S4,00 IOf subsc,ibe.. and $10 10' fIOfI--SUbK,ibe,a
Please ma ke a Mc heel<s Plya!"- to Itlo Awa rda Manage'
In OfcM' to QU&l ily lor !he -..blIc,be( lal&. pl&aM.nclOM
YOU' Iafest CO mailing label M IlT YOU ' application Sand
any ~00tI8 to K' '''E ''' by mal and~ an SASE
lPlMM do no! I slsohol lll)

657 SlIllons hIY,lttIined tile 150 zone levI! IS
01 MIY 1,1990.

OZ1ACB,JAIJ5U, AB5C
W91At
IK21tH
KV1M ,KSGOE

""""'
SP1 MHV, JM'NCN
1l3ZPG, KSGOE, .......SU
UA3FT, K5GOE
WM$FN. JNNK:N
UA3FT. K3ZPG

10 Mele, a
15 Male ,a
20 Mele, a.
4(J Male ..

160 Mele ...

EA58O, WA2Fl<F 1150 EA58O, 1200 EA5BO
1350 PP2Z00. 1550 W8UMFI 1600 W8tJMFI
165O W8tJMFI 2000NJIIC

ON 350 KS4S, I2\(KL tOOK54$, I2KKL .(5() AH6JF.
KS4S. I2KKL 500 .t.H6JF, KS4S. I2\(Kt S50
KS4S.I.A3GI.650 NS21-1 750 KT2C. 850PA3BeJ
900 PoUBEJ. 1l<3G!'R 1200 G4$SH , LA9XG
1900 I6SF, 1950 I6SF, 2150 N2AC

CompIele rules a nd applicalOO/1 10,1JII; may De oblalned
by~nga Duliness-slJ:e. seN....ddre!laed, slamped er!'
vek;lpe (!o,e~n stalions send e,1I& postage II &Ir.mall de­
sl rll<!) 1000 WPX Awa,ds, PO 80. 1351, To rrance, CA
90505--0351 US A

A.., II E' • 'c. 1'lIll'" H......: N4NX. SMIJOJZ.
DKSAD. W0 9I1C. W3AFIK, LA7JO. VK~SS, K8JG, N4MM,
18YRK, W4CRW. 5MIJAJU, K5UR. K6XP, N5TV, KZ'IV,
VE3XN, W80UL, DUMO, OJ7CX, OL3RK, WB~SIJ,

SM60HU, N4KE, 12UIY , DL7M. ON~QX, WABYTM,
YU20X.QK3EA, J~ EAT.QK 1 MP, N~NO. ZL3GO, VK9NS,
OEIJOXM, DK4$Y, UR2· · , A890. FMSWD, 12OMK,
W. BQY. " JX, SM6CST. VE1NG. 11JOJ. WA1JIolP.
PV2DBU. HI8lC. t<A5W , KIIJN . W. va. KF20, K3UA.
HA8J()(. HAllUB. WBCNt, K7W. W1JR, f9FlU . W5Uft.
WB8ZRL SU3EVR, cnn, K2SHL UPl6ZZ, W8RSW.
WMOMQ, EA7OH, K2f'0f , OJ4XA. 1'T9TOH. W81LC,
K2f'OA. N&N. W2ttG. ONL-«Xl3. VE7Df'. K9aG.
WSAWT, Kr.G, HB9CSA. F68V8 . WI BWS, YU7SF,
GotBUE, NJEO. Of1SO. l<7CU, 11POfl. LU3YLIW• .
NN~. 1<A3A. YBGTK, VUWJ , VE 71G, K!lOFR, YUmA.
N2AC. W4UW, NXILI. W9NUF

A. .., et f"""IIe' I'lIllllll H.....".1lh lea . ,. En......
.....,: LU3Yl!W4, 14EAT,VE7WJ.W9NU F, N4NX, Vl<9N5,
OEIJOXM. VE7Ia, K96G, AB90, FM5UO, SMIIDJl,
OK5AO, 5M6CST,11JOJ,W3AFIK, HISlC, I(ASW, UR2· · .
VE3XN, K6XP, LA7J(1, woo. K6JQ, K3UA. HA8lJB.
W¥:;Fffl .N4"'M.K7U .SMIIAJU. l<F20. Sl.l3EVR KSUR.
UP1BZZ. OIO UP . NSTV. K2f'0F . WlICNL, OJ4XA.
fT9TOH. DL9FlK. H6JY. ONl-«)()3. W1S!, W60Ul,
WSAWT, K9ltG,f68V9.W.BQY. YU7Sf . W51JR, N. NO.
DF1SO, K7CU , 11POf1, WPJI'fSoN. N41(£. 12UIY, Y8ITK,
WBlLC, W1 BWS. VE1WJ. YBIITK . W8IlC. wrews.
VE7WJ, K!lOFR . NN.tO. W.UW, NX8 I.G-48lJf

5869 waycross Avenue EI paso, Texas 79924
Telex : 76-3861 PWOCO Fax: 191517SHl768

Write toasv for
a comptete
free listing.

Endorsements

sse 350 N4HID. N9lCH. H99NT. IK~NE . IK20UW ,

IK2L£Y 400 N~ID. \'E3I<OS. K89A1T. IKSONE.
I!<20UW.IK2l..EY. N9lCH.WDeeOL 450 N4H10,
VE3KOS. KS4S. IKSDNE. il<20UW, W9GCH 500
l<SAS. IK20UW, IN H 550 KS4S. KF7AU,
KBaOAE, IN EZ 600 KSAS, KF1F1U. IM Z 650
1<54S. IM Z 100 KS45. INEZ. 150 KS4S. 800
K54S. W4WKQ 850 EASFOO, KS4S, WB8SAK
900 EASFOO, K3ZPG, WB6SAK, K5GQE 950
K5GQE 1000 K5GQE 1050 EA58Q 1100

The WPX Program
Mixed

"" m AE "" ...eece
"" w"""" "" WB2A80
tee 0I-t3MiG "'" """"1451 ""'" "" ~

SSB
ars, KB9AIT 2155 IK2DUW

"" IKSONE ase IK2LEV

"" KOSZO

CW

"" W",",- eeaa J2I( I<l

VPX
.!AI·24170

WPNX
~2ENM

MIxed: 450 WA,4SfN, JH8BOE, WB2ABD, HB9AFI . 500
JH8ElOE. W82ABO, HellAFI. W9GCH 550
JH89OE. WB2A80 . H89Af1 6IXI JH89OE .
W82AB0. H89M1 6SO JH8BOE. WB2ABD.
H89Ml 700 K.M$WI. JH88OE. W8Y<8D.
H88Af1. ozvce 750 JH89OE. WB2A80.
H8llW I, OZl#rC8 8OO JH SBOE, W82ABD.
HBIW' I, OZl AC6. ONt·2UI& 850 IK2lLH.
J I88OE, WB2ABO. HBIW' I. ONl-21119 llOO
W4WKO. JH89OE. W82AB0. H89M! 950
W~Uf'. J1-18BOE. HElQAF I. AB5C IlXlO
WA3H UP, KA3OBN, J H88OE. HSGOE,IiB9MI.
A85C 1050 WA3HUP. KA3OBN. JH88OE,
KSGOE , H89AF I 1100 KAJOBN, JHSBOe,
K5GOE. HBllAFI. DF4ZL, 11 50 JH8BOE,
HB9AFI, DF4Zl, 1200 JHBBOE. HSBAFI 1250
JA1·20184 . JH8BOE. Ha9AFI 1300 JAl ·2Q184.
JH8BOE. HallAI' I 1350 HB9AFI. 1400 HBWI,
KS3F 1450 HBllAFI 1500 HB9AF1 1550
H89M1 '600 H89M1 1650 HB9AFI 1100
H89M! 1750 W8UI,IR 1800 H89AFI 1650
Kl7AF , HB9o".Fl 1900 W2J:XA, HB9N'1 1950
H89Aft 2000 H89M1

FOR THE SERIOUS HAM
Hipersil Plate & Filament Transformers
High Voltage Rectifiers, DC Filter
Chokes & Capacitors, Vacuum
variables,Roller Inductors, RF Piate &
Filament Chokes.

CI RCLE 37 0N READER SER\lICE CARD
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The WAZ Program
Single Band WAZ

10 Meier SSB
K.UEE

15 Meier SSB
Jl I HNJ 338

20 Meier SSB
)(f IXM 191

"""
10 Meier CW
"""'N ea

NU 5Y

"' ''"

make an additional contact on 15 meters.
There are no DXCC single-band awards
for 20 or 15 meters, so there is little rea­
son to ensure contacts on both bands.
One or the other will be sufficient.

Many DXers boasted that they worked
the 3Y5X DXpedition on every band, both
CW and 5SB. While these contacts don 't
show up as actual duplicates. seve ral of
these contacts were unnecessary and

cheat other DXers out of their chance 10
make even a single Bouvet OSO. Why
does the DXer work Bouvet on both CW
and sse,on both 15 and 20 meters? One
CW and one SSB contact cover the major
OXCC awards. For that matter , a single
10 meter CW contact covers both CW
OXCCand 10 meter OXCC. Why make ad­
ditiona l CW contacts cn zn or 15 meters?
Is this operator any different from the OX

Telephone (415) 591-14IXJ
OulSide CA: (BlXI) 233-5913
Fax- (415)591-2001

Feeling Left Out?

GRf America, Inc.
425 HolrlJor 81wJ.
Belmont, California 94lXJ2

Have your favorite communications (Police,Fire, etc) moved to the
IJ(X)MHz band' Are lhe scanners available which a= fl>is IJand too

expensive? Ifyou are like many scanning enthusiasts, this can be a
real dilemma. For those ofyou who are still in a futile search for 8lXJ
MHz roveraye on your hand hefd scanning radio, GRE America, IrK;. has

aproduct for you. Introducing the newly developed Super Conrerter 111" /I
which has allofthe features that you have come to enjoy in our

Sup.r CDn_., ~ BOOI (8 10 - 912 MHz roveraye, etc.), and more.
The Super Conrerter " II has aconvenient switch which allows for an instant

return to normal scanning frequencies without disconnecting the unit. It is also
equipped with BNGconnectors tor easy adaptability to your handheld scanner.

fntorducing the Super Conrerter 8001 111" from
GREAmerica, Inc. The Super Converter 8001"
once attached allows any UHF scanning or monitor·
ing receiver to receive the 810 to912 MHz band.

GRE America, Inc.

Widerange frequency (up to 16Hz) antenna is exclusivleyavailable
from GREAmerica. Inc.

For more Information, or adealer nearyou (new dealers are welcome).
conuaGRE America, IrK;. al the address below.

It hasbeenour experience that most scanning
radios suffer fromalackofsensitivity due toantenna
and power limitations. Introducing theGRE
Super Amplifier 111". TheSuper Ampllfler 1ll" isa
compact pre·amp designed to work withscanners and
it amplifies Ihe roceplion of Ihe VHFIUHF bsnas
(Irom l00MHz to IGHz) ashighas2Odb.
The Super Amplifier 111" hasanadjustablegain .,.11ich is
controlled from the back of theunit and allows amplification
levef ofup to20db Ihroughaft ttequencie»,elIuipped witha
bypass switch to return tonormal scanning frequencies. As
with aft olher GREprooucts, you wift find the qualify anddesign
of the Sup.r Amplifier ~ 10 be of the highesl slandard.

CIRCLE 32 ON READER SERVICE CARD

WL7E

W'"
WStNXG"..,"'"....'"G(YEK....

VE3UR

WA3$lN (CWj
DL20BF (CW)

JH9AUB
K2l f G

51.44005 (eW)

" <ACG
W86QKK (ew)

G3XON

80 MeIer CW
OH"""

w,l,lK 121

M'"

40 Meier CW

15 Meier CW
OH.cQJ 182

woscev
20 Meier CW

S,",6BWO 36lI

""'"

'"'"

'"

All Band WAZ
SSB

""" IIHU sese

"" CT1AVR """'" ""'" """" W4MBO ""sese """" aeec

"" .....,. ase

"" D<9HCW J562
ases '"""

CW/Phone
6787 121EY 6195

"" F68KI """" WA2USA 6797

".. «oee ''''6791 WSOCN ""s-ea JMRJ' 9800
ersa IKllBL 6801

"" EASFFD 6802

Ap(lllcahl)rllI ar'lCl ' 8j)f;nts or the 1818111 ful8ll may be ce­
lained by ss'ldi.-.ga self-add'essed siamped snvelope (65
cents) size 4'1;" 9'1; 10 tha WAZ Manage" Jim DiOnne,
KIMEM. 31 DaMa,eo Ad. Sud:>\lry. MA 01776 AppII·
canIS forws'ding OSL ca 'dS all he' dl'ect to the WAZ
manage, 0' to a chec~ peOnt should l<>elude 811Ui(:lenl
(lOSlage 101 safe ,etllrn Ol thel, OSL ca,ds. The p,ocess·
Ing ree 10' all COawa'ds Is $4,00 to' sllbsc, ibe.s and S10
to' ~ub6c'ibe.a. Plea.. I'TIII~. arl chec~' PlIyal>le to
the Awa.ds Manaoe' , tn o 'de' 10 QlI8lify tor the 8lIbsc.ibe'
.a te. please encloHyou. \atestCOmalling label wifh YOU'
application.send any QlI8S!loroslOKl MEM by maltand 1..­
clode an SASE (please do not telephone)

AlSO, if the DXpedilion operator per­
sists in not giving complete callsigns. the
DXer can immediately ask if he or she is
really in the log. In the above example
WB2CHO/6 can come back immediately
with "WB2CHOf6. Did you come back to
me?" This serves two purposes.
WB2CHOf6 can be assured that he is in
the log. and the DXpedition operator
might rea lize that he or she is not operat­
ing in the most efficient manner and start
giving complete cansicns.

Finally , the DXer can make the insur­
ance contact on a different band . For ex­
ample. if WB2CHOf6 makes a possible
contact with lS0XV on 20 meters. he can '
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Dr. Wolff Parmentier. DJ5JH, was the 159th DXer to earn 5-Band Worked All Zones.
His wife Monika is DJ8UY. and his daughter Miriam is DJ3IF. The family shares this

lCOM 740 and Heath 58-220.

Two or Three Canadas?

try was a very ad-hoc process. The addi­
tion of the deletion criteria was meant to
make the process of removing DXec
countries more easily understood by the
OX community.

Paragraph (b) of the deletion criteria is
unambiguous: " When two or more en­
tries that have been separate DXCC
countries under Point 1 [Government]
unite or combine into a single entity under
a common administration, one new
DXec country is created and two or more
DXec countries become deleted. "

Since both Yemens were clearly "le­
gitimate" Point 1 oxec countries, they
will both be deleted from the oxec list, et­
Iective May 22, 1990. The new Yemeni
Republ ic will have a start date of May 22,
1990. and instantly becomes the Most
Wanted Country in amateur radio, as no­
body has worked it! Such a OX plum will
attract DXpeditioners from all over the
world . How long will it be before the Re­
public of Yemen is on the amateur bands
for the first time?

Meanwhile . East and West Germany
are moving closer toa unified country. At
some point .probably when telecommuni­
cations and causrcn allocated are uni­
fied, both the German Democratic Re­
public Y2 and the Federal Republ ic of
Germany OK will be deleted from the
oxec countries list. The former country
of Germany, which was deleted in 1973,
may be restored. It's too early to call this
one .

The Canadian province of Quebec once
again hums with murmurs of succession
from Canada. If this happens.will we gain
some new oxec countries in VE-1and?
Will the separation of the Maritime prov­
inces (New Brunswick. Prince Edward Is­
land, etc .) from the rest of Canada by
Quebec mean yet another new oxec
country?

INTROOUCINQ - THE 4OOX-3
The fines140 meter antenna on the market,
a FULl-5l.ZE 3-element 40 meter yagl on a
42' boom. 7 dBd gain, 30 dB front/back,
SWR less than 2 to 1 across the entire
band. This antenna will give you the BIG
signal on 40 meters tor only $890.
THINKlNQ ABOUT STACKED ANTENNAS?
Do it the easy way with our exclusive Yagi
Phase Box, which makes stacked antennas
as easy as single antennas.
PLEASE REMEMBER- While we like to talk
about big antennas, we also make a tull
line of high performance 3 and 4 element
yagis for those with more limited space,
plus remote coax switches, balun• • side­
mounts and many other products.
IF YOU'RE INTERESTED IN HIGH
PERFORMANCE ANTENNAS - write or call
for our free catalog.

DX Engineering, Inc.
618 Spaulding Av., Brownsville OR 97327
503 ~138

CIRCLE 11 ON READER SERVICE CARD

political views, with the conservative
North Yemen often at odds with the Marx­
ist South Yemen. If fact, the two coun­
tries fought a brief war against each other
in 1972. They apparently settled the ir dif·
ferences, as of May 22.

As far as amateur radio is concerned,
this merger means that both 70 and 4W
will be deleted from the DXec country
list , and a new entity will be added. When
the DXec rules were rewrttten in 1988,
Section III: Deletion Criteria was added.
Previously, the deletion of a DXec coon-

Macintosh ~
Largest collection in tile
'world! Free information Softwa re

zeo Corporation
P. O. Box 3720, Nashua, NH 03061
(603) 888-7200 Fa" (603) 888-8452

On May 22 the governments of the Peo­
ple's Democratic Pepubnc of Yemen
(also known as South Yemen 70) and the
Yemen Arab Republic (known to ama­
teurs as North Yemen 4W) merged to
form a new republic : the Republic of Ye­
men.The two countries had very different

More Deleted Countries

I

CIRCLE 35 ON READER SERVICE CARD

hog who makesduplicate contacts on the
same band and mode? Surely such a well­
equipped and talented operator doesn't
need Bouvet on 20 meters for 5 Band
OXCC!

The proliferation of single-band DXCC
awards has encouraged more DXpedi­
tioners to make contacts on 160.80.40.
and 10 meters. But again, why make a
contact on both 75 meter SSB and 80 me­
ter CW? Even the most avid DXec award
chaser can be completely covered with
only fou r contacts: 160 meter CW, 75 me­
ter SSB, 40 meter CW, and 10 meter
RTTY. That covers all the DXec award
programs.

The problem of insurance contacts
has been with us for a long time. It is not
going to vanish overnight. But if both OX­
pedtnon operators and DXers take steps
to reduce duplicate and insurance con­
tacts, hundreds and thousands more
OXers will be able to work and confirm
many new countries.

CIRCLE 26 ON READER SERVICE CARD
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The WPX HONOR ROLL
The WPX Honor Roll Is based on the current confirmed prefixes which are submitted by

separate application in st rict conformance with CO master prefix list. Scores are based on
the cu rrent prefix total regardless of an operator's all-time count. Honor Roll must be up.
dated annually by addition lb.or to conf irm present total . If no up-date, file will be placed in­
fo "inactive" until next up-date. Llfetlrne Honor Roll fee $2.00(U.S.) for each mode, with no
fees requi red for up-dates.

""""$415

""2871

"'""",,,,,
2724
2670
sese
eesc
2570

""""2473
2472

""2377
2344
2243
2237 .
2225

""""",.zeoe

'""", F9RM

"W
YU2TW
VE3XN

''''__ . EA2IA
W48QY
. , K6XP

' '''PY1APS
N4NO
N4MM

W9DWO
WABYTM
K~BLT

12PJA
YU1 AB

""YU7BCD
PAIISNG

YT70 X
, 18YRK

, . SM3EVR

"'"' V'C
YU7SF

2192
2176
2147
21 35
2116
2101
2102
aoes

"'""'''
"'''"'''2025 .

"'''eooa
1971
1955
1945
1935 ..

"'"1651
1634
1749
1740
1737
1732
1718

YU7BPO
svrrv
PV4QO
INSANE

, .IT9TOH

"""resew
., ... KA5W

12UIY
, W9NUF
". K5UA

YU2NA
HAIJ OU
12MOP

, ! l EEW
4X4FU

. IT9OO8
OJ4XA

. WIJSFU
" KF20

SMIJAJU
. HA6XX

Kl7AF
. 12DMK",W
W4UW

S~6DHU

MIXED
1695 , . . N6JM
1682 W6UMR
1680 K2POF
1676 YU2TY
1665 K9UN
1623 K8LJG
1609 , . , WE2l
1584 . K9QFR
1560 IlPaR
1559 K2QlG
1557 . . YT7WW
1553 . W60Ul
1545 YU2CO
1542 DKSAD
1501 WB8ZRl
1<!ti2 , K8IJG
1459 . SM6CST
1450 . 4N7ZZ
1445 , LA7JQ
1402 AC2J
1314 , 12EOW
1370 . HAlJIT
1345 . , . . . W9Il
1339 , GM40 BK
1300 \'flACK
1293 . . YU3NU
1290 YB!)TK

1285
1276
1257 ,
1242 .
1241

""rea
",.,"',,"',
t eo
nss
'''0
1187
1184
1112

""1159 .
1157
1130 ,
1115
11 07

"'''1037 ..

"'''
"'''
"'''

IIJAOF
YU7DR
OF!lEX

. JA6GWU
YU1GR

K7CU

"". , . NE61
.. JA1WJ

JA1WJ
nvss
K50B

PY2DBU
. ... VE7EIK

F1HWB
OF4Zl

, . , LZ2JE
WOll IIC

K3UA
, . KSl)Z

12EAY
WB3DNA

, ., , 5H3RB
... CT1 QF
... G48DJ

VE3NUP
.. YU7RU

1020 YU1PJ
966 ,YU3PG
960 K1BAZ1OVl
943 , «eeoc
939 .. , W91Al
917 , .YBQEMJ
909 .. .. .. NX9H
905 ISZTC
85B . . .. 0E 1KJW
8S8 . . .. IK2BHX
916 , ., , . N6IBP
806 , . RB5MP
798 . . ,. JA7XBG
797 ... .. F6CDJ
781 . , . . . NJ1T
716 W4WKQ
148 .. . W4USW
734 , YU7FT
710 , W6lC
661 . . , , IK2BLA
650 .. . WMQG
638 , . . . Dl6UO
638 . 5H4BH
607 , , ., WKQB
600 .. , , . VE30MM
600 K9QFR

This seems unlikely. The administra­
tive separation of Quebec f rom the rest of
Canada probably won't be complete
enough for the "country" to count sepa­
rately for DXCC. Quebec and the rest of
Canada will most likely continue to share
a common currency, foreign affairs, em­
bassies, national defense. postal system,
calls ignallocations, etc. The OXAdvisory
Committee will probably not consider
such an entity as sufficiently "separate"
to count as a new OXCC count ry.

In the unlikely eve nt that Quebec does
become a separate OXCC country. will
the marit ime provinces become another
new OXCC country because of the sepa­
ration of foreign land? After all , there is no
way to draw a line between any of the
maritime provinces and the province of
Ontario without passing through the for­
eign land of the US or Quebec. However.
the Northwest Territories is part of cana­
da, and they lie less than 100 miles from
the northern tip of Labrador, at the Hud­
son strai t . Thus, eve n if Quebec is a new

SSB CD OX Awards Program

SSB EndorsEtments

CW
WAeMEM 793

IK21lH

sse

VE3PVA

INEZ
Tl2YO

WA1UOU
. NSHSF

.XE1XM/303
. KB1JUI302
VV2EJU1289
WB8TlIl28O

.. ... 16IYWI277
NQ4J1276

WASSUE1275
11VEZ/261

CT1CQK/211
TI2YO/l90

cnCOK
,N4THE

WA1 UOU
,., . " N5HSF

1771 .
I1n
1773
1 77~

"'" ..
""215,
275 .
275
275
275 .
aso
zoo
""28 MHz .
28 MHz
28 MHz
28 MHz

.GM4NGJ
,cnCOK

. KD4YT
N4THE

W>EJU

4Z40Xl324
YU1HA/324

. . IQZVl324
N4JF1324

VE3GMT/323
K50VC/321
K1U0/320

, IT9ZGYI320
. WA4DAN1318

KA9OI317
. XE10 X/311

. XE1MOXl307
WA2FKF/304

CTICOK

""1767

""1789
1770

'"'"

''''''''''''''''""aso
aeo
asc

""310 ,

""soc
soc
3517 MHz

876 . . I3ZSX
675 .... NE61
650 , , ., ., . IT9ONV
638 , KBOG
834 , , . . K9sal
806 .... , K3UA
905 ., KB2DE
797 , lU8DWN
792 , AIOZ
776 . , . 5Z4BP
776 KB4HU
759 HR1FC
750 K9MOU
749 . .. , EA3FHT
748 , . . , .. KAQZFX
744 ,IKIJEIM
702 . IK2AEO
698 , A41JV
697 . , . , . A4XJV
696 " .. , .,. IK7BON
662 " " KA5YCM
661 . , NM5Y
843 , , . EA3EQT
631 . KASRNH
630 , SM6C$T
812 . , , . K1BAZ1OVl
812 KA9MOM
607 18KYl
902 .. .. . K5HT

1097 , ., AG2K
108-4 , . . . , DK5WO
1072 . 18l El
1063 , WA2FKF
1059 , .. 12Wtx
1044 K2POF
1041 . , . K8LJG
1029 . . YB3CEV
1029 , G4S0J
1029 . , WIJUlU
1022 , KB'IC
1017 EA1AK
1009 , ." CX6BZ
100 1 . . W3GXK
997 , . IT9JKY
995 . . IK70BS
989 . . ,., WN5MBS
969 .. ,. KSQZ
959 , WB6QFJ
941 .. . w60Ul
940 . , . K31XD
91 5 . , , .,. WB6SRK
910 , . , 1K20 UU
909 W51lR
908 CTlDlZ
89'5 , N2AIF
694 , . " NK2H
883 .. , ., ., GM408K
878 .. . HAIJIT

1419 . . . , EA4KK
1403 KD9QT
1402 , ... , .. AC2J
1400 . " Kl 7AF
1397 LU6€SU
1378 . 12EOW
1364 , CT1 BY
1356 KKlJl
1338 IK5ACO
1302 .. , ., 11PaR
1246 N6FX
1243 .. , CT1 AHU
1242 , KE6KT
1234 ... , .. , K9WN
1225 . . , EAZAOM
1221 , N2AC
1214 , ., YU7SF
1205 . ,. , YV1CP
1199 . , F6BVB
1197 ,. I2TZK
1195 ,AB9Q
1186 . IKSGCS
1164 , ... . F1HWB
1176 WB8ZRl
1174 . HK6BER
11 69 .. , ., SM60 HU
1153 . . , ., ., . PV4VX
1136 .. . . «eeoc
1106 .. 18WYD

CW

19 71 . . 12MOP
1901 . . .. ,WF4V
1795 EA8AKN
1782 . . I1EEW
1757 . . 12UIY
1741 , ., K5UR
1712 W3AAK
1709 . WA4QMQ
1702 . KA5W
1690 , .. HAllXX
1646 , G4CHP
1626 , . W9NUF
1623 , W4UW
1608 .. " , . KF2Q
1596 , . . EA3AQC
1590 , ... CT1 FL
1597 . . ,. YU2NA
1554 I5ZJK
1537 , WE2l
1535 . , K9KCI
1524 .. , KSRPC
1521 , KC6YM
1507 CT4UW
1492 G4CPJ
1464 .. SM!)AJU
1453 , K9QFR
1440 . XE10X
1424 .. PY400
1420 PY4QY

3569 , . , F9AM
3256 . III2Y
2955 K2IN
2861 .. Zl 3NS
2669 , K2POA
2593 K6JG
2572 ... , . VE1YX
2479 I2PJA
2420 , , K6XP
2349 , IIJAMU
2349 , ." WD6MGQ
2339 . N4MM
2227 . , W'IYDB
2201 CT4NH
2169 , . . . , 14Z80
2fl!31 .. , , W4BQY
2073 ZP5JCY
2061 , , . 16ZJC
2025 WAllYT~

2006 N4NO
2004 , QZ5EV
1976 PA'ISNG
1968 .. EA2IA
1965 18YZP
1937 , NJ'IC
1933 . 19YRK
1932 I4CSP
1917 . IT9TOH
1879 W90WO
1976 , ., YU1SCO

Total number 01 aCllve counlllea ~ 323. The basic award
fee lor subscribers 10CO Is $4 . f or non-subsc rlbers. II ~
$10. In orr.!er to quality lor Ihfl radueed sub$Crlber rste.
plaase enclose YOO' latest CQ ml,I'''lllabei wil h yoor ap­
plication Endo~l allckers are $1,00, Updales no!
Invotvi"llthe esuaoce of a slickerare made !rlHl when an
SASE. Is enclosad lor conflrmallon of total, Flulesand ap:
p1icationlormslorlheCQ OXAwards Program may be ob­
la lned by sendi"ll a business size, No. 10 envelope.
aelf--addressed and alsmped. 10('.0 OX Awards Manager,
Billy Willi ilfTls, N4UF, Box 9673. Jacksoovllle. Fl32208
U.S.A, OXsratcne must Include u tra postage tor elr--mai!
reply. Please mak" all checks payable 1o Ihfl awards
manager.

2803 . , K'Z'IV
2717 . .. WA2HZR
2650 " N6JV
2579 . . ON4QX
2324 N4NO
2301 . , ,Vf7CNE
2206 ... , ., W3AAK
2146 , . W4BOY
2142 K6JG
2135 EA2IA
2116 W90WQ
208B , , YU78F
2042 11 YRl
2034 K6XP
2030 N2AC
1965 . I6SF
1899 , WA8YTM
1969 . YU7BCO
1857 LZ1Xl
1855 IT9TOH
1848 PV40D
1741 4X4FU

1711
1630 . ,
161 1
teos
rsee
1517 ,
1515

"""1497 .
1476 , ..,U.
1437
1374
1371 .
1349
taee
1341
1334 ,
1326 .
1322
1307 . ,
1292 . , .

... N4MM
, . V01AW
.. . . KSUR

W9NUF
. . I1 ZEU
. DJ4XA

, ... , N4YB
JH3CXl
IT9VOO

"''', . 12OMK
",ow

, ... , 12UIY
. , K9WN

Kl 7AF
.. .. , N6FX

OM.,.,
, . K2POF
. YU2NA
. VE1ACK

.TI4.SU
W""'M

1265 . W1WAI
1274 . SMIJAJU
1266 .. .. 17PXV
1252 . YU3NU
1240 F6HKD
1234 , . , KF21J
1203 , . . 18YRK
1194 .... OK1CZ
1188 .G4SSH
11 81 YU2CO
11 77 , ., G4UOl
1171 . .., LA9XG
1166 SM60HU
1152 , , . . KBOG
1150 , , . . DJ1YH
1145 , ... , W8IQ
1139 . , G3Vao
1134 , . , . N2AIF
1128 , W60Ul
1128 . HA'IIT
1127 . EA70H

1123 . . , K8LJG
1088 . . HAllXX
1079 AK9Z
1052 ZS6BCR
1039 SM5DAC
1024 . , NN4Q
1012 , ,., NFSZ
1006 HASLZ
1004 . . Ol5UR
994 . , 012HBX
993 , .. ... . VE4CE
985 .. . .. AI6Z
972 , . , . GM40 BK
965 .. , , 12EAY
938 , K3UA
917 , ... , EA1AK
907 , . . N4RNR
878 . , . . WB8ZRl
978 . . ... N41R
657 . , YU3PG
645 ... NEE"

838 ,.. JJI FSK
630 . YUZGIJ
626 . G4MVA
813 ..... JA2GCW
803 , WIJJIE
803 , . , . , VS6UW
802 , . . , 11EEW
901 , KA1ClV
762 . , OE1KJW
754 , K1BAZ1OVl
753 . NJ1T
744 ... . . JSQF~

728 .. , ., YU1PJ
707 W91Al
704 .. , . . K6UXO
700 .,., . , WE2P
661 , ... , RB5MP
623 , WB5MTV
618 . .. PY4WS
601 W4UW
600 .. 4X60K

''''310 ,
310 .

CW Endorsements
. N4JF1324 300
K3UAJ31 4 275,

. IT9ZGYI311 150

WOHZJ308
WA4QANI297
. . 1K2llH/l50
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QSL Managers

3C1EA loEA4CJA
3020" 0 SM5BOB
3X1 S6100N7GV
4JIQWJ to UABOBO
4K28Dll to UA9MA
4K2Dtl to UA9MA
4K3DIlX10 RA lOA
41t400 10FlA1OX
511llltM toSN6YBC
5W1HMtoJH41FF
5WIIZ to KOBOI
5WIKYlo WA3HUP
5l41t to W4FRU
GW1FJ 10 F6CflL
IW1Qa to OK3NP
7' eEII 10 ZS4TX
lX5STto YUllCF
IJ!IllXPO to JA3Rl
9J2FR to IU ZU
9It2ltS 10 ON7l.X
9L111S to WA8JQC
BH1FDC10 K5VT
9DSDX to K03S
9DSIIII to OH3GZ
9Y4 /JoUUD10JA2MNB
A228W to OK3KO
A41KCto KA1XN
AH3C/KHSJ toOH2BN
CU3lD to KB2FJG
CnSAa 10 VE1C8K
UloR 10 RW30R
UIKIZ to UMKBZ
fUCX to N2AU
flliHT to G40HX
ERU10 UA4LCO
ERUYl to UA4lU
FZJo/HR5 to F6AJA

fOlICS to F6EEM
FOiSST to AA6LF
FOUIIP to F6HSI
FUFO 10 F6FYA
FRfifO 10 WA2NHA
FS/K28S to W2GHK
FTIXE to F6ESH
n(XC to F01MS
FTSU. to FD6ITDIF61TD
ASXH 10 F6GYV
FIIIGJ to FOCXJ
FTSFD to F6BYZ
64WY6/ST2to G40 HX
612CCE 10 GMBEFH
6110X to G3VBL
HCI/HC4MZ loHC4Ml
HFlPOL to KB6GWX
HRIlW to JA1LW
HRZJEP to W86QPG
HV3S.1 10 IBDUD
IlZlAl to K8F'YD
1811lKSJAH to IKSJAN
169W to IT9JKY
1.1501111 to 15KKW
J28S1 to OJ6$1
J3/JoUUo toJA2MNB
J6IIK2EKt to IK2CFH
J888S to WA4WIP
JGICVo/ JOl to JG6CVO
JX7DfA10l.A2KO
JY9SR to W3FYT
WIIWW/KH210WW5F
KAllZYFlKP4 to KA6ZYF
ItG4Cl to KC3CL
Itlll!JFl MDK to Jll NJC
ItHIACto K7ZA
1t1l7/ltHS.lEI 10 KH6JEB

KHI/SM7P11K toSM7PKK
KHa/VX2EKY toWA3HUP
KL7Af/' to KL7AF
OL1 AlJ' tOOKlTN
'~SC to WB1GWB
PAIllAM/ Sn to PMGIN
PA3CXC/STIl to PA3CXC
PJ2IOHIAI 10 OH6RI
P021lX to ?YSTI
PYIfF to W9VA
R3MIR17 to UW3AA
AF6FO toWA2NHA
RU3Y to RA3YF
RVIYF to RB7GG
RWUT/RH6Y to UA9AON
S20VT to K5VT
I U Uto JH1.A.JT
S79DloW84YZU
SV5/DlttAS to DJ8MT
1308C 10 ZL20W
132A8 l oN7Yl
T32o\W to K1RH
Tnl 10 JG2BRI
TSAM to HB9RTR
TAaI 10 K7SN
TG9/JA2PLT to JARL
TGSl/ItI'tZ to JA5DQH
TI4SU17 to T14SU
TI4WO\Ml7 to Tl4WAM
TKlPA3DOW IOPAlI KHS
Tl(5UC 10 F6AOI
TRICJ 10 G30RC
1I111/1l1llU to UI81AJ
1IA1/G1GWA 10 G4PKT
UAlK6/A to UAIIKCL
UAllQTllIlIllo UB5VFT
IICSAlUAII:O to UC2AHZ

UD6DWW loW3HNK
U070lIJ 10U06DJ
UG/IIV3ZZ to UA9AB
UG7GWG to UG6GAT
UI10/UIIIAY to U181,6.J
UM411/l1W4CF to UW4GF
l/WIV/UAlU8G to UA9AB
l/lBMWY10 UA9MV
'131 OX to KAfN
V400Gto AI6M
V47IQIl to W1Jl O
VIU" to KB3R
'l'7UT to K2CL
VUTI to VK5FG
VP2EOH 10 K8Bl
VP2EXX 10 KC8JH
VP2V/It&6WI lo KU9A
VI'!iYl(S to WM2C
V"'IFM toGM41LS
V.....KloW9ARV
VQtIF 10 KG51F
VnODPl/XX to K86ISL
VRIID 10 K86 ISL
VRIJR 10G30KO
XUlew to F2YSrw2
xuallx to F2YSlW2
XX9JN 10 KU9C
ytOAHC to Y24AQ
YM7SGP to TA1KA
U1GMVtoW3HNK
lC4CZ to G4SSH
ZC4U to G4SSH
lC4HMS 10 G4SSH
lC4Jo\ to G4SSH
IC4MK to G4WQQ
ZC4RSJ to G4SSH
lMaV lo W4FRU

ZF2DR to K5flC
lF2'" to N7ARO
ZF21"P/lfI to WB6RSY
ZK1AK IOVE78XG
R1TI to WTfB
ZltlXII 10KRBB
ZltUQ to SM5BOO
rou to SM7PKK
ZIt20lI to SMSBOO
ZIt2llW to Zl1AMO
UllAEMto NW4Y
ZVIFI to WfNA
ZZfTA 10 ?P1CZ
ISIV to BAA Venikono, PO
80. 308. M05COW 103009
31lAlleK to Franz, 80. 122.
Evewi. Swaziland
UlWP to 80. SO.CoIombo
STSU to P.O Box 51. Atar.
Mauritania
7X2IlS to 80. 105. Rouitla
35300~eria

A41JV to Box 2447,CPO5eeb.

"""'"A45JV to P.O 80. 50202.
Muscat, Omen
MSZII 10 80. 961, Muscal
A45Z' to Gary. Amerk:an Em­
bas$)'. Muscat. Departme nt
01 Siale, Washingloo DC
20521-6220
Inu to 80. 112116. Tl ip6l
IVNA to 80. 61·77 Taipei,
Ta;wan
1Z10K 10 Wang. 80. 61 11.
Beijino

8Z1sn 10 tee . Bo. 2916. Bel·
j irog PAC
BURCe to Bo. 1827, Naolclrog
UI.u.CfU4 to Bo. 73. ~O$­
COW 103051
HllttlZlto P,O, Box 1019, San
Andres
JU1DX lo 80.676. Ulan Bator,

"- "DH••n 10 Bo. 1. SF 21711
KOfPO, Finland
P1'5W1 1o Bo. 16, Sao Fran­
cisco do Sui89230Santa Cat­
arina, B razil
'llOY 10 Bo. 9131 . PartlO
RUM' to Ale. , PO Bo. 101 ,
Pe'e Slavi 151400
IlA9ABIUIlH5Y to Bo. 49.DosI­
lu 103051
HIFT to Fritz. Bo. 7. Alindao,,,
TYlOlt to IK6FHG. Ville F_,·
ice.61020 Tlasonni, l1aly
UJaAQ to Bo. 1111 ,OusharJbe

".""V51' to P,O, eo. Q08O. Wincl-
IIoek. Namibia
V!'ICOlL lo Box260, PcrtStar>­
ley , Falklands
XWBKPL to PO Bo• . 3770
vrenee
YC3JYW to PO. Bo. 19WO.
Sur8baya 602.4'"
ZlllBY to Kioko, PO Bo. 3,
Toka imura, Japan31911
Z1tZKY to PO. Bo. 3, Tokal­
mura. Japan 31911

DXCC country, the marit ime provinces
wi ll continue to count for Canada.

WPX Award Note

Norm Koch, KSZDL, WPX Award Manaq­
er , has sent us the following : "When
claiming a prefix which has been sent as
KSZDLlXV5, and you are claiming the
XV5 for credit, it is requested that the
CLAIMED PREFIX be listed in the proper
alphabetical position, such as XV51
K6ZDL, if for XV5; or K6Z0UXV5 It tor KS.
lt makes research easier when the appli­
cant makes his or her wishes known. "

QSL Notes

The OSl route for Franz Josef Land sta­
tion 4K2PGO (ex-AZ10WA, UK1PGO,
E01AOK, and UA1KED) is via Sergej l ev­
chenko. AA9LA, P.O. Box 44, Ishim-6
627400 USSR.

Carl Ikaheimo , OH6XY, is the OSL
manager for the 1989 CO WW SSB multi­
multi station PJ9W. His address is Box 1,
SF 217 11 Korppoo, Finland.

OSl other Finnish operations in the
Netherland Antilles as follows: PJ9M via
Fouke Kapanen , SF 77980 Istunmaki;
PJ9V via OH3W; PJ2IOH6NU via Timo
Korhonnen, Pitlilammenk 5, 40270 Palok­
ka: and PJ2fOH6RI, 6FT, 6MW, SSM,
4RH, 4QN, 4RW, 4TH, and HO via thei r
home calls .

Krishna Khatry, 9N1MC, has retired
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from the Nepal Ministry of Communica­
tions and wi ll no longer receive any mail ,
including QSL ca rds, sent to the Ministry .
QSL direct to Kri shna Cottage, Ka 5161
Lagankhel, t antour. Kathmandu, Nepal,
wit h lACs (US $1 .00 se ldom makes it
through the Nepal mail system).

The correct address fo r l Y2WW (ex­
UP1 BWW), the Vingis Radio Club at the
electronic manufacturing plant in Vilnius,
is P.O. Box 2189, Vilnius 232049, Lltnu­
ania. (This up-dates information in the
July issue.)

Jack Ciaccia, WM0G, handles the
stateside cards for UM8HM and Y48Hl.

ZC4CZ has had a new manager since
1989: G4SSH.

JH3DPB now has all the XV2A logs
and will OSl all operations of that station.

Dick, N7RO, has to drop managing for
CW8S and CX8BBH due to lack of log
information.

N5FTR handles QSLs for A41 KJ,
P29BT, Z21 BA, and ZS4PB.

QSl the 1990 WPX SSB operation of
4M9X via YV5AAV, P.O. Box 3636, Cara­
cas 101G-A, Venezuela.

OSL the 4S2A (Mexico) operation via
N78SA.

Steve Hurst , KA7NOC, is helping
Zoran , YU1 PJ (YU 1PJQ) wit h his awards.
Send you r ca rds to Steve at Box 213,
Wendell , 10 83355.

OSL TM5A via F61FA or the REF bu­
reau.

Jay and Beth Weave r, FY/N400X and
FY/K03FK request their ca rds direct to

35 brs Cite Cesaire , 97300 Cayenne,
Frenc h Guiana.

OSL lY2ZA via LY2BIM, Saul ius zai­
nerauskas. P.O. Box 787, Kaunas
233041, Lithuania ,

Wi lliam Hein, AA6TI, says the an­
nounced QSl address fo r his AA6TIW2
March operation (KC6EDP) is not correct
in the 1990 Call book. OSl to Box 3628,
Culver City, CA 90231; SASE appreciated.

Cuba has set up separate QSl bureaus
for each ca ll district as follows : 1 and 2­
Box 1, Cfudao. Habana 10100; 3-80'
16, Sta. Cruz Not re , 32900 Provincia Ha­
bana: 4-Calle 28 #2806 Apto 5, Edif-1 4,
la Fe, Isla de la Juventud: 5-Ayuntami­
ento #8504 , e/85 y 87, Matanzas:S-lor·
da #2, Sta. Clara, viltacle ra: 7-Palses
#774, Camaguey ; and 8-Calvario esq.
Jose A. Saco, Santiago de Cuba.

And fallowing up on a May item, Jim,
V318S, stopped by our booth at Dayton
to say that he does OSl, but only reluc­
tantly, and after a variable delay of a year
or more. He does not receive cards via
the bureau. (While a patient DXer may
eventually receive a V31BB card from
Jim, I recommend that DXers work and
confirm a more-reliable Belize station.)

OSL Manager Volunteers. The fol­
lowing stations have volunteered their
services as OSL manage rs fo r OX sta­
tions: LY2BIM (address above);
HG7JSN , Beese! Miklos, H·2100 Godol­
10 , Furst S.U.14, Hungary ; and Allen Swi­
ctnski. WB2POG, 44 Point Pleasant
Road, Hopalong , NJ 07843,
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AWARDS BY DOROTHY JOHNSON, WB9RCY

NEWS OF CERTIFICATE AND AWARD COLLECTING

T he Story of the Month for August is:

Joyce B. Lagasse, WA1YZV
USA·CA All Counties #617

All SSB Mobiles, 5·5·89

"Tune in to The Wonderful World of Ham
Radio." ThaI really says a lot . I still find it
amazing that I can sit in my car and talk to
hams in New Zealand and Australia. Are
you guys really that far away? You
wouldn't be joshing me, would you? It
hasn 't become old hat to me yet. and I
hope it never does.

" I became interested in ham radio
when J was in high school and read the
book Calling Co. At that time I visually
learned Morse code, but that's as far as I
went .

" My sister married a ham (W1SGHI
WOCJQW). They did give me a license
manual and other books , but they lived
out of slate . Jt wasn't untillhe second of
my three children found those books.
read them, and became interested. that I
gOllhe boost that I needed. 'Hey, Mom.
they're giving code classes at the local
ham club , let's go.' And so we did (Pen­
sacola , Florida).

"We got a receiver for Christmas that
year and sent for a OX60B. While going to
classes we built the transmitter. We 'd
double-check each others work. and it
was a plus that my dad taught me to sol­
der years ago. True, it was soldering
pipes, but the theory is the same.

" The transmitter was finished, and we
passed our Novice tests at about the
same time. Our instructor, W4UBN, took
the transmitter home to test it. It worked
the first l ime it was plugged in-amaz­
ing ! I didn't know the difference between
a res istor. diode, or capacitor . Now I work
with them at least 40 hours a week at Na­
tional Semiconductor.

"Then it was time for our licenses to ar­
rive. For several weeks the routine was
turn on the rig, wait for the mailman. turn
off the rig. Bob was WN4EOV and my call
was WN4EFR (1973). We kept the rig hot .
We took turns 16 to 20 hours a day.

"Atter we moved back to Maine. my
time on the air got limi ted, but Bob went
on to get his General class license.
WA1UZD: and then ND1 H. also DA1KM.
For me life kept interfering with my hob­
by. I was off the air more than I was on.
Just one time I thought of selling my gear .

333 South Lincoln Ave.• Mundelein. IL
60060
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Joyce. WA1YZV. on the county line.

but I couldn't. I just refused to give up my
dream.

" Finally. life evened out so I could set
up my station again. I bought another
license manual (I do have a stack of
them!). I was going for my Technician
class, then General. I'd do the hard part
fi rst with no thought of passing, just to
find out what the test was like and what
my weak points were . I was completely
relaxed. This was a test run, not the real
thing . 'You've passed the code test.'
Darn, I'm doing things backward again, I
thought to myself. Then came those
words I wondered if I'd ever hear; 'Con­
gratulations, you are now a General .'
What beautiful words. I can't find the
words to express the joy and excitement .
It was worth the long wait, and I'm grate­
ful I didn't lose hope and give up my
dream.

" My car floated home. I stopped 20
minutes from home, called l arry (OM)
and asked him to turn on my rig-a Heath­
kit 101 . I had to get the tubes warmed up.
When I got home I still had to find the mlc .
as it was packed away. What did I need a
mic for? It was only used when Bob came
home. Next. of course , was the phone
call to Bob: 'How would you like to talk to
your Mom on the radio? ' (Thirteen years
from Novice to General-is that some
kind of record?)

" It took Bob about six months to really
get me into county hunting. When he

Mobile as WA1YZV,Joyce at the controls
running those Ma ine counties .

gave me the county hunter's kit for Christ­
mas I figu red out he was serious. That
was a pretty big hint , or kick, so it's all his
fault .

" larry hasn 't missed any meals , but
he sure has cooked a lot of them and eat­
en alone. He deserves a lot of credit for
the patience he's shown while I've worked
all counties.

"Sondra, my daughter , mother of two
and telephone representative for L. L.
Bean . can 't figure out why when Bob
comes home (he 's intheAir Force),we 're
always running around in the car talking
on the radio.

"Ray, my other son, is busy chasing
fi res. He 's a full-time fi reman lor the Port­
land Fire Department and a lieutenant for
the Freeport Volunteer Fire Department.

"Some of the highlights were my first
mobile trip with Bob from Wyoming to
Maine, and when N~YK and N7AKC
look me to my first convention, Manches­
ter, Tennessee, where I got to meet many
wonderful people. I was so exc ited . I was
sitting right on top of the world. Then I got
my mobile rig and took lhat first mini-mo­
bile trip. It was so exciting I could hardly
lalk.

" I do have a lot of wonderful friends,
and I thank each and everyone of you for
being there. My cup surely runneth over!
- 73, Joyce, WA1YZV"

Awards Issued

Larry Hickman, KA9ZRW, collected all of
his remaining confirmations and claimed
USA~All Counties #657, USA~ 3000
#686. USA-eA 2500 1fl6S, USA-eA 2000
#833, USA~ 1500 #916, and USA-eA
1000 #1112, Mixed, dated 4-5-90.

Dr. Hugh S. Unger, WB4UHN, com­
pleted the search and received USA-eA
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USA·CA Special Honor Roll

Larry Hickman, KA9ZRW
USA-eA All Counties #657

Mixed. 4-5-90

Dr. Hugh S. Unger . WB4UHN
USA-eA All Counties #658

All 20M SSB, 4-23-90

Angelo Ferrari , t2PHN
USA-GA All Counties #659

All 20M SSB Mobiles, 4·24·90

Wayne Bollschweiler . WBlDI 0
USA-GA All Count ies #660

All sse.4-30-90

Tom Campbell, W2EZ
USA-GA All Counties #588. 10-22-88

Endorsed All CW. 4·11·90

All Counties #658, USACA 3000 #687,
and USA-eA 2500 #767, All 20M SSB, dat­
ed 4-23-90 ,

Angelo Ferrari , 12PHN , logged that elu­
sive "last one" and fi led hisgood appl ica­
tion for USA.cA All Counties #659. and
USA-GA 3000 1688,AI1 20M sse Mobiles.
dated 4-24-90. This is USA-CA All Coun­
t ies #1 to Italy.

Wayne Botlscbwetler. WB7QID. made
a clean sweep of it and claimed USA-eA
All Counties #660, USA-GA 3000 #689.

USA·CA Honor Roll

- 1500
K4MF 685 K4MF '"KA9ZRW 686 KA9ZRW "6
WB4UHN 687 WB1QlD '"12PHN 668
WB7010 68' '000

N7LWX 1111
2500 KA!>ZffW 1112

K4MF re 'fUSEO 1113
KA9ZRW 765 WB7010 1114
KA1ClV 768
WB4UHN 767 500
WB70ID 768 KB7GOW 2409

YU3EO 2410
2000 UA9JH 2411

K4MF 832 JH8BOE 2412
KA9ZAW 833 N6H'fK 2413
WB7QID '" K030P 241 4

K1CLN 2415
WB7QID 2416

TIMl tolal r'lUITIbfI, 01 eount... to< ered~ 10' Ille Unlted Slat.. al
Americ:a County Award II 3076 TIMl basic: award IN 10< aul).

.eriberstoCOIIJ.4 00 FOf nonaubIlCribera~ II $1000 lnot'"
appIleatO(ll'l I'I'lUSI tie .....'ned in tile USA-CA. Fleeord Book,
_ may De obIal,*, lrom CO Comrnun;eatoona, 16 No<th
BroeOway, HoeI<S¥iIe, NY11801, USA tor $1.2S To(NPlylo<
lhe speeial aAlKriber rale pIeae send a ......... COmailng
IKleI with your lIAlIie81O(l1'l. To tie llligltlie tor lhe USM:A. ap­
pIeanl$muat~W'lhlhe ruIeaallhe lI'ogr........ Ior1tl
in lhe revised USA-.(;A.~ aJ'ld p,ogramdaled Ao!'I2, t 985
A cor, IPIele eopy CIt !he ruIea may be obIalnad by NO diI.., an
SASE to Oo<ottly .,10....... W99ACY, USA-.(;A. O.-tollan, 333
Soutll LinellInA--.e. ""undeIetn,ll60060USA OX aUI1_
I'I'lUSI irIek.W:IIt ,,,'r.~I. tor airmal reply
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USA.(;A 2500 1'768. USA.(;A 2000 #834.
USA-eA 1500#917, USA-eA 1000 #1114,
and USA-eA 500 #2416, All sse, dated
4-30-90,

Tom Campbell, W2EZ, completed his
brass-pound ing requirements and had
his USA-eA All Counties #588, dated
10-22-88, endorsed All CW on 4·11 ·90.

USA-eA 500 certificates went to:
Kirk Carl Wheeler, KB7GOW, USA-eA

500 #2409, All 1OM SSB, 4-7-90.
Milos A. Oblak, YU3EO, USA-eA 500

#2410, Mixed, 4-7-90.
Arkadiy Nigamov, UA9JH, USA-eA

500 #2411, All CW, 4-9-90.
Shinobu Kataoka . JH8BOE, USA-eA

500 #2412, Mixed, 4·11·90.
Leon Fletcher . N6HYK. USA-eA 500

#2413 , Mixed, 4-13-90.
Bernard Ouinn , KD30P, USA-eA 500

#2414 . MiXed, 4·23-90.
Will iam R. Welch , K1CLN , USA-eA 500

#2415. All SSB, 4-2~90 .

Wayne Bouscnweuer. WB70lD, USA­
CA 500 #2416 , All SSB, 4-30-90.

Awards Available

Key Award. The Key Award is sponsored
by the Willenhall and District Amateur
Radio Society. Following its success in
the U .K., the Key Award is now being of­
fered toaill icensed amateurs outside the
United Kingdom.

To obta in the award simply establish
contact with U.K. amateur stations and
ascertain the National Telephone Codes
(area codes) for their locat ions-e.g.,
London , 071 and 081 ; Birmingham, 021:
Edinburgh. 031 : Belfast, 0232; etc . There
are over 4000 area codes available, but a
certified copy of your log to include 100
different area codes is needed to qualify
for the award.

Valid transmission modes are AM , FM,
SSB, and CW; all bands (where applic­
able).

SWLs are invi ted to apply for the award
by submitting certified logs indicating
that they have heard 100 U .K. stations
participating in the Key Award program.

The lee for the Key Award is $5 ,00 in
the form of an internatio nal money order .
or equivalent in IRCs . to be sent to The
Awards Manager. Willenhall & District
ARS , P.O. Box 252. Willenhall, West Mid­
lands , WV13 3DW, England .

This award commences on 15 July
1990. Wlllenhall is situated in the Indus­
trial Midlands of the United Kingdom, the
center of the lock and key indust ry.

KARL Award Program. The Korean
Amateur Radio League (KARL) sponsors
the following four awards , which are
ava ilable to HLs and all amateurslSWLs
outside Korea .

HLA (HL Award). This aware. will be is­
sued to all amateurs/SWLs who received
OSL cards from any HL stations (except
HL9s). depending on the number of con-

n.,_ , ...

..,.-00" ... .... -.-
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HLAward offeredby the Korean Amateur
Radio League.

tact s made (heard) w ilh (from) HL sta­
tions (except HL9s). Depending on the
number of contacts made (hea rd) w ith
(from) HL stations, one or more of the fol­
lowing classes may be claimed.

Class K: 5 OSLs required
Class 0 : 10 OSLs required
Class A: 20 OSLs required
Class E: 30 OSLs required
Class A: 50 OSLs requi red
Stickers to affix to certntcates endors­

ing additional credits are available in mul­
tiples of 50 upon submission of OSL cards.

All Korea Award for working Korean call
areas.

AKA (All Korea Award). This award will
be issued to amateurs/SWLs who re­
ceived OSL cards from HL stations-at
least one from each of the seven (7) dif­
ferent call areas (1, 2, 3, 4, 5, 8 . and 0).

KDN (Korean District Number Award).
This will be issued to amateursfSWLs
who received at least one OSL card from
HL stations located in each of the 50 dif­
ferent c it ies , Gu ns or Gus in Korea. The
award will be issued in multiples of 50
(KDN 50, 100, 150) upon submission of
cards with list prepared in order of KDN
reference numbers.

APA (All Province Award). This award
will be issued to amateurslSWLs who re­
ceived OSL cards from HL stations locat­
ed in each of the diffe rent special ci ties
and provinces in Korea. Area codes for
cit ies and/or provinces are as follows:

Area Code l-City of Seoul

Say You Saw It In CO
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TIll UIL&ll ......1.. _II l~
operating mobile .portable.etc .. from any
location in Holland are valid. Contacts
w ith m embers opera~i ng abroad o r mari­
time mobile are not v alid .

Contacts made under a p revious call­
sign or a special oretlx are of course valid
for the award. However, all contacts
must be made with your own private call­
sign and f rom the same country . The
award will be issued to the cansrqn men­
tioned in the application letter.

Contacts made with AOXC members

Of Inferest To Counfy Hunters

The North Cent ral D'strtct County Hunt­
ers Convention w ill be held at the Ka ra­
katu Inn, Mt. Horeb. Wisconsin on Sep­
tember 28 and 29, 1990. Rooms are $39
single , $4 2 double; registration is $8 sin­
gle, $1 0 couple. Friday fi sh fry , Saturday
banquet. golf course , indoor pool. Oues­
tions? Contact Arnie, K9DCJ, or Lo rraine,
Route 1, Box 85, Blue Mounds. WI 5351 7,
telephone 608-795-2672.

Until next month . . .
73, Dorothy, WB9RCY

The cost of the award is 6 IRCs , $3.00
U.S., 1 pound (U.K.), o r OF1 . 5,-. Appli·
catio ns may be sen t to AOXC Club, P.O.
Box 9, 1000 AA Amsterdam, The Nethe r­
lands. Requests for current club mem­
bersh ip lists may also be sent to th is
address .

The Amsterdam OX Certi f icate was
first issued in 1957. and it is the oldest city
award in Holland. Due to this fact. ama­
teurs whose OSLs were va lid some years
ago may have moved to other parts of
Holland or may no lo nge r be active . How­
ever, OSLs from stations backdated to
January 1, 1957 who were members of
the Amsterdam OXClub at the time of the
OSO are still valid . They usually have
some type of ADXC marks on them such
as "valid for ADXC" or " member ADXC."
Furthermore , ove r the years numerous
types of adhesive labels and sticke rs
were used to public ize the award, and
older labels also have membersh ip lists
printed on them. Some amateurs have
the AOX information printed on their OSL
cards , and special OSL cards were print­
ed for ADXC members on a few occasions,' '' ---

---'
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ALL PIOVINeE AWAIIO
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Korean District Number Award available
from the KARL

CALL 913·381·5900
FAX 913·648-3020

BUY-SELL-TRADE
All Brands new and recandhlaned.

Send $3,00 far aur current catalag and Vtholesale sheet.

••CWlln ...,..,...:
G)HANDLESUPT0 1500WAI I SI
® METALPLAS CONSTRUCTION.
@ so- ROla'ION OFIlASL
@ S1JlINLESSSTEEL WHIP ANOBASE..
@ IIOUNTSANYWHERE ONANYVEHICLEI
@ RlLLY ASSEII8UDWITH 18' OfinrSS COAX.
® CIOIIPUnRDESICNEO ISOumON CHAMBER.

For A Free Brochure, call:
1-800-323-5608
IN IL 1 800-942-8175

....rOr wrtreJAMERICAN ANTENNA 1500 EXEevnVEDR. ELCIN, IL60125

-CUARJUfTEED rtI DUTPERPDR",-
THE .....OR YOUR MONEY BACK!

lo
n N
IIETER

TM = NNA
The ' H~m 10' ten meter .ntenNi ts C16 igneclanCl man<Jf~rl'(l bYAmenun

AntenNi . IrnIlCel'5 of the W()(10famous K40Antenn.il. With I oo_r ~llo(Jnl'lQ

l;apac lry of '500 Witts <Inaol Darn:l wlCltn Of 1.Smhl between 2 ' SWRpoints
the ' HAM 10' Is the perfect comPliment t o all Sl rtgle·band ten m eter ngs.

The sUlnless steel POise of the · HAM ~O ' Is supptll'(l with in
aClJU5Ubie frl,lnlr lip mount. AlSO aViliable IS an Optional i1dapuble

heallY duty mallnamount.

EVERY DAY
A HAMFEST

WE'U BUY
YOUR

EXTRA RIG
STATIONS ­

ESTAYES ETC.

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

""........."" .......

All Province Award for working radio am­
ateurs in Korean cities and provinces.

.......""'UI ....,. UAU'

Area Code 2-lnchon City, Kyongg i­
do. Kangwon~

Area Code 3---ehungchongnam-do.
ChungchOngbuk-dO

Area Code a-c-Cnottanam-do. Cholla­
buk-do. Cheju-do

Area Code 5-Pusan city. Taegu city,
Kyongsangnam-do. Kyongsangbuk-do

General Rules and Requirements.
Eight lACs w ill be cha rged per award and
4 IRCs for each HLA stic ke r. If OSL ca rds
are submitted, IRCs enough for return
postage must also be sent. Endorse­
ments for operating distinctions such as
bands. modes. and QRP may be applied
for. Proofs of contacts/receptions made
wit h any HL stat ions (except HL9s) on/or
after Februa ry 3, 1959 w ill be accepted.
Proofs of contacts/receptions made with
U.S. Army stations in Korea (HL9 c all
area) will not be accepted . All co ntacts
must be made within the same call area .

Mail your application to Korean Ama­
teur Radio League, c.p.a.Box 162, Seoul
100, Korea .

Amsterdam OX Certi ficate (AOXC).
The Amsterdam OX Club issues the Am­
sterdam OX Certificate to all radio ama­
teu rs who subm it proof of two-way com-­
munication w ith te n members of the cl ub ,
and who did receive OSLs of the mem­
bers co ncerned.

Contacts may be made ove r any period
starti ng Janua ry " 1957. in any mode.
and a log extract signed by yourself and
two fe llow amateurs will be accepted.
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BLACK DACRON'" POlYESTER
ANlINNA ROPE CQSHOWCASE

• IN·PROTECTED
• HIGH ABRASIONRESISTANCE
• REQUIRESNOEXPENSIVEPOTIlNG HEADS
• EASY TOTIE & UNTIEKNOTS
• EASYTOCUTWITH OURHOT KNIFE
• SIZES: 3/32" 3116" 5116"
• SATISFIED CUSTOMERS DECLAREEXCEL·

l ENCE THROUGHOOT U.S.A.

LET US INTAOOUCE OUR DACRO~
ROPE TO YOU " SEND YOUR NAME AND
ADDRESS AND WE"U SEND YOU FREE
SAMPlES Of' EACH SIZE AND COMPLETE
ORDE RING INFORM....TION.

Dealer Inquiries InYlted

..~ .." .....,
~ syn'hetlc

2~nEASTMANAVE.. 8lJILDlNG2 '
. VE NTURA., CALIFORNIA 93Oll3

textuesjnc. 180S)6S8-19ll3..._" -_ _ .
CIRCLE 11300 READER SERVICE CARD

1990 U.S. CALL DIRECTORY
(on mkToflctM)

C8JI [);r8CIory - by caI\sigtI ......•.•"".,,,.$10
Name Index · by last mame , ".$10
Geographic IfMtex - by state/city $10

All three - $25
S3 shipping per order

BUCKMASTER PUBLISHING
Roote 3, Box 56

Mineral, Vlrglnl. 23117
7031894-5771 vtAlmc 8001282-5628

In Pomona Electronics
Universal Adapter Kit

The Model 5698 Universal Adapter Kit al­
lows the user to adapt almost any coaxial end
terminat ion style to another. creating combin­
at ions such as SMA to BNG. or BNC to double
banana plugs lor connecting coax 10 instr u­
ments. All adapters in the k it are constructed
with QOIdi>lated center pins and silver-plated
bodies.

The kit includes two each: BNC male. BNC
female, TNC male. TNC female. SMA male.
SMA female, " N" male. " N" female: fou r in­
termediate coupling nuts: one double banana
plug: and one double banana jacklbinding
post. Each of the double banana jack/plug
adapters is filled with an inleg ral couple r to ac­
cept any threaded coax connector . Individual
connectors may be joined wifh a coupling nut
to any other to make the coaxial assembly

needed . The Model 5698 kit, wh ich comes in a
plastic case, is pr iced at $99. For more infor­
mation, contact ITT Pomona, 1500 E. Ninth at..
P.O. Box 2767, Pomona, CA 91769, or circle
number 101 on the reader service card.

. -

Custom Antenna Systems
DB2I70 Quad Antenna

Custom Antenna Systems' dual band 2M!
7Dem quad antenna has l ive elements lor 2
meters and 9 elements for 70 em. This UHFI
VHF antenna is broad-banded and offers 12.5
dB forward gain on 2 meters and 10.5 dB on 70
em. Front-to-back ratio is 20 dB. The antenna
is 5 feet long, takes a mast size of 1 to 1%
inches. is end mounted. and needs only one
feed line (you may feed both bands separately
with a second feed line). The boom is con­
structed of heavy-wall % inch rigid square tub-

MADISON "NEW" SURPLUS
CALL FOR ORDERS: 1 (800) 231·3057

1 (713) 729·7300 or 729·8B{)0 FAX 1 (713) 358·0051
All ITEMS ARE GUARANTEED OR SALE PRICE REFUNDED

Rece iving Tubes $1.00-$5.00
4-1000A 150.00
GE B{)72 195.00
l ooTH _ 35.00
833A ...••.. ...... . . ... . . .. 75.00
6Cl6 9.00
4CX1oooA 400.00
4CX15OOB .. ...... .... • •.. 400 .00
5CX1500A 750.00
Eimac 3CX2500A3 400.00
Syl 3CX2500F3 400.00
4CX1 0000 ... . .. .•••. . .. .. 1000.00
B{)7 _ 5.00
SK 516 75.00
SK 506 _ 50.00
New RG-9B/U 40 ' wiN male 50.00
NewRG·14A/U40 ·

w/H N male ... . . . . . . . . . • . .50.00
BNC Female Chassis

UG 290AlU 2.00

UG·201 AJU Adapter N malel
BNC female • . . . .•. . . . . . . . .4.00

Amphenol Silver Plate Pl259 ... 1.50
8261 N Male ..... • . • .. • . .. . . . 3.50
N Male For 9913 3.50

usee eQUIPMENT
All equipment, used, clean, with 90 day warren­
ty and 30 day trial. Six months full trade against
new equipment . Sale price refunded If not
satisfied .

(800) 231·3057

POLICIES
Minimum order $1 0.00. Mastercard, VISA, or
C.O.D. All prices FOB Houston, except as
noted. Prices subject to change without notice.
lIems subject to prior sale. Call anytime to
check the status 01your order. Texas residents
add sales tax. All Items lull factory warranty
plus Madison warranty.
Bird end B.lden product , In , tock. Call today.

3 Amp RF Meter2.5 " new boxed
Other sizes available . . each 30.00

25 pi 5. KV Door Knob __ •. 15.00
.0211.4 KV Disc , 35
,001 110 KV Axial. __.. , 1.95
.0015 110 KV Axial. 1.95
Th roat mike (new) " 5.00
6000 military ear piece (new) 5.00
455 kHz II xfcrmer , , , 50
Cinch 12 pin plug (fi t Drake) , 2,00
PHC 10 amp switching 12 amp max

4 pounds • . . . .•.... . .....69.00
Ameco Books, Hi-Pass Filters •• Call
1000's 01Meters,

Transformers _.. Call
Relay, 12VDC, Double Pole,

Doub le Throw, l OA 5.00
4 " Ceramic Insulator. 1.00
1.5 " Sq. Speaker ...... •...... 1.00
Co pper Clad Epoxy Board ,

17 " x 12 - .4.00
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Mobiler's Dream!

Our SE series mobi le antennas are t he answer .

Hand le at least 600 watts RF fo r another 6 dB.

MILITARIZED
ANUSM116

SCOPE
Qua, . nIeed OperelioNll

VISA " MASTERCARD OK - NO C.O.D.•
Pl\orIe Ord~ o"ly!

EiTUCKER SURPLUS STORE
GarlllI'd . TX

HOURS: •..k lor Hu .n Smith
T, W. Th. F Noon SPM In TX (2'4) 340-0$31
s at. &:30 AM_1 PM WAnS 100-527-4642 •• , 35

$179.00 SCOPE BLOWOUTI

CIRCLE 27 ON REA DER SERVIC E CARO

Use ferri te beads to keep RF out of your
TV, stereo, telephone, etc. Kit includes one
dozen beads, one dozen toro ids 'h ~ to
1 '/~ " diameter, three "split beads" and our
helpful RFI t ip sheet. Everything needed
to fix most RFI problems. $15 + $4 S&H
U.S. and Canada. 7'/. % tax in CA.

Free catalog and RFI tip sheet on request.

.. '•. . ii ~~' "- - . -0

.? .- .?.:~E

.... ... el '

• oc-ee MHz • DUAL TlMEBASE
• AU. soue STATE • 100 nSEC/OIv
• 5 mvtDlV SENSITIVI TY TlMEBASE
• DUAL TRACE • DELAYED SWEEP

O RDER WHILE SUPPLIES LASTl

PALOMAR
ENGINEERS

Bo:x 455, Escondido, CA 92033
Phone: (619) 747-3343

. ~

, ~

,~

' 00.00

$99.00.
$119.00.
$349.00.

SE-40, 40 - 10 meters,
SE-7S, 75 - IS meters,
SE- I60, 160 - 20 meters,

Sherwood Engineering. Inc.
1268 Soulh Ogden SUccI, Denver, CO 80210

(303) 721-2257 Monday _Friday 9 A M. · 5 P .M.

Could you use a 6 dB
stronger mobile signal?

Would 50% more
bandwidth be useful?

Syslems include resona to r and (we foot stainless
steel whip with standard 3/8 _24 thread.
Stainless steel masts, 3, 4, and 6 fOOl and capacily
hats, 2 and 3 foot also available.

ua.., ,011l91J
UG·2181991 3
UG·l46AJU
00-

"SpecIalist In RF Connector. and Coax"
Pori No. IIeKriptl.... P....
Pl-25WSA UHF M...~nol;c. USA~ S .TO
Pl ·25WSl UHF ~".S;I.., ToHonUS'" 1 !SO
UG-21011J N MAl. RO-8, 213. 21 ~ Delta 325
UO-218o\1 N 101.. RG.a, 213. 21 ., ~i ng. 5 00
99 1 31~N N 101... ~nto<991 3. 908lI. ~1.

l'I,. UG·21DIU & 00-21BlUN"'
NM"" of RG-a "" ,~ 99' 3 P1n
N 101 10< RG-a ... I '~ !111 13 PI n
N ,. ,050-239, r.non USA
N F to p\..25lI. Tellon US"

The R.F. Connection
213 North Frederick Ave., #11 CO

Gaithersburg, MD 20877 • (3011840-5477
800-783·2666

PtIc•• do no' ,''''',''''• • Mpping __ . ubj"", 1<, "n..,,~,
VlSl/MC, oddH~; UPS COD _ 13._'

Datacom III Software
The Datacom III software package allows

centralized control of several radios from a
single operating posit ion. The radios ma y be
cont rolled remotely via telephone lines, micro­
wave link, or via a packet repeater. 1I the spe­
cific rad ios pe rm it it, the program operates in a
closed loop with the cont rolled rad io and indi­
ca tes to the operator if the link is not active.
The package inc ludes standard features such
as ent ry of frequency and mode f rom keyboard
input and progresses to more sophisticated
funct ions such as sweeping frequenc ies be­
tween two limits , the abili ty to skew the radio's
frequency from the keyboa rd , step scanning
with variable scan interval adjustable by the
user , logging the received frequency, mode,
time, date, log reference number (supplied au­
tomatically by the radio and computer), and
comments (supplied manually by the user).

Hardware requ ired tsan IBM PC compatible
with 5t 2K of RAM, one floppy drive , and a
monochrome monito r. (The program works
better with a col or, EGA, or VGAdisplay moni­
tor and a hard disk, maker sevs.j At least one
serial port is requir ed ,For more informat ion on
Datacom III and its add-ens and new addit ions,
contac t Data Communicat ions International.
Inc ., Box 5205 , Hollywood , FL 33083, or c irc le
number 102 on the reader serv ice card ,

ing arc the element spreaders are 'h inch so l­
id fiberglass rods .The antenna weighs approx­
imately 3 V2pounds and wil l handle a wind load
0190 + mph.

The DB2f70 is pr iced at $1 09,95 (plus s&h).
For more information, contact Custom Anten­
na Systems. P.O. Box 17012, Munds Park, AZ
86017.or ci rcle 108 on reader service card.

MADISON * * * SHOPPI;R
CALL FOR ORDERS: 1 (800) 231·3057

1 (7"13) 729·7300 or 729-8800 FAX 1 (713) 358·0051

ALL ITEMS ARE GUARANTEED OR SALE PRICE REFUNDED

New Yaesu FT·10000.." . " .. " ...... .... Trades wal\1ed
Kenwood TH215A. TH25A1... .. ......Trade >n yom old HT
TS440SlAT.... , , ,............. . .. Caj l
New Kenwood TM·73 1A, rnobile,.... , Cal l
ICOM IC·24AT , , Call

TS 790ASupeflor 2 M eter 70 em Flig,
12 GHI Option Avalable " ... ..... Call
8 W VS300A ,. . 99 00
Penta6146B "....... .. . 12.00
Penta5728 . . 79.00
Penta 3,5OQZ . . 99 00
Penla811A , 1200
Penla4CX25OB ". 79 00
lcom765, ,........... ,.. ,.." , 2695.00
NYE MB5A Tune' 629 00
Alpha Deta Transdrap HV. .. 33.00
CSI Pnvale Patch V , 489 00

Amp"" VHF, UHF GaAsFET preamps .. "- .-' " Call
831SP·PL259 S,ve<pjalll (Ampheno::M) .. . ,.. , 1.50
82·61 N Male (Ampherd) . . 3.50
82·202'1006 N Male(991 3l .. . 3.50
Double Fern8leUHF , 100
UG H 6 RGeX , ,." "...... ..... each 40
Surplus Elbow Pl2SS.S0239 . each $ 1
Reeewinglubes5Q.9O%off lIS! price . . .. , Call
3 Amp RF Mel..... 2 .5" Round New. 8oxoo ·" , 30 00
25pFll0KVOoo.-knobCap. , ,,5 00
lOOmFd/45QVaxoalcap .. , , 4 00
Th' oal M,ke (new moil, su,p1us} ,.5 .00
Y-.. n 747, 757111 Call
GGTE Morse Tutor ".." ".." 18 00

USEO EOUIPMENT
All equ ipment, used. d ean, w~h90day warranty and 30
day tflal SIX months IUl neoe against new equ;pmenl. Sale
pree refunded 4not satrs' ied

(800)231·3057

POLICIES
M>nmumorde< $10 00. Mas1ercard, VISA.or C O O AlI ,..ices
FOBHoustcn.e.eeplasnote<:J PI""," SUtJ,octlOmangewitt.:>ut
not"",. Items sul'lflC!lOPftOfsale Calanybme IOdtecklheSlalus
of your orde<. Te.as residents add sajes la. All ,lems tulllac·
lory warranty plus Madosort warranty,
elrel and Beld.., produela In alock. ClIll lod.~ .

New Kenwood TS95O·S0 , Cal l

Ameco PT 3 P'e Amp... . 9900
Larsen 2·mele' on glass .. 49 .95
Al\1eco2M, 518 , Mag Moun\, Comp 25,00
YAESU FT· l 0000 Call for ,..1Ce

KenW(XXj TS 1405 Call tor Irade
Van Gordon W,ndom WA2 .. .. 44.00
B~d 43, e1ementsiSlod< " Call
Thousandsolpanel melElfS .. ,3.95 upCALL
Bek1en 99 13, 8267. 821 4 Stock , Call
MICA Capacitors CaII
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PACKET USER'S NOTEBOOK BY BUCK ROGERS, K4ABT

CONNECTING YOU AND PACKET RADIO IN THE REAL WORLD

Don't Kill The Goose That Laid The Golden Egg!

T here is plenty to talk about this month
and in months 10 come. After co-chairing ..."" . , r r I I!. K
the Dayton Digital Digest Forum with its ~ RINC

lounder, Dale Sinner of The RTTY Jour- -" ~, . ..rc jIoUDID

net, I feel there will be plenty of news to • I . I ufd
~

••last us a long lime. We heard from Bob •
McGuire, Phil Karn, Harold Price, Pete '--, n,Eaton, Bill Henry , Bob Blomka. Tom GREEN. II <V " "..Clark, and many others who gave some SHIELD •

interesting highlights to the session. r
Much of the input from these oroneerc of

~Ipacket and digital communications will
prove to be useful contributions lor the
future of the packet hobby.

The most refreshing news is the fact
that RM-7248 no longer looms over our
heads as a threat to " legislate" assigned
Irequencles for HF packet . AnY. and [AMTOA BBS forwarding .

For the moment. automatic forwarding
STAs for packet remain in the 14.107 to
14.113 MHz region. while AMTOA can-

Fig. 1- For the notebook, Heath HK·21 to Afinco DJ-1OOP handie-/afkie.tinues in the 14.060 to 14.080 MHz re-
cton. AnY systems will continue in the
14.08010 14.100 MHz slots .

Aller the many letters from the packet , changes that had been proposed. AM- with all manner of mai l, messages, and
AnY. and AMTOA community to the 7248 is behi nd us, so ret 's prepare for the files . The SYSOP would have to maintain
FCC, the message was conveyed 10 the future of the digi tal modes. a staff of proof readers. auditors, and
AAAL that more time and thought should censors just to keep some kind of order
be allowed in planning a proposal of this

Are We Losing Control? within one system.
magnitude. The reason that most of us Thanks to some innovative BBS sen-
were unhappy with the proposal was the

While I'm on the topic of BSSes and digi- ware write rs , built into the latest versions
fact that packet , AnY. and AMTOR
SSSes would have been thrown into the tal message forwarding. there is no bet- of Bas software are vehic les that enable

same 10kHz on some of the HF bands, ter time to discuss a topic that I and other some degree of automatic purging. Most

and that would have meant chaos. writers have side-stepped long enough. of the file purging is done on a timeout . or

The request by the AARl to remove No matter how unpopular the SUbject length of time that a message or file has

their motion for these changes from pes- matter may be , there comes a time when been kept on the SSS.

sible rule-making at the FCC has given us it must be addressed. In any way I ep-

another year to prepare a more rational proach it, this month 's topic will not suit

approach to the proposal. II you have every reader of this column. A Lethal "Apple·Box"
suggest ions to add to the list that we have The readers who are daily users of the

gathered, then by all means send them to packet trequencles will agree that a Not long ago the packet , AnY. AMTOR,

me or address them to the AAAl Digital growing number of packet BBSes are and APPLINK SBS systems presented us

Committee. A year may seem like a long running out of control. and in a few in- with the perfect modus-operandi lor dis-

time , but it can suddenly pass, and the stances are running totally "amuck." pensing NTS (National Traffic System)

need for rulemaking may again become There will be a cry from others (mostly the and other message formats to the digital

imminent. We don 't need to be stem- SYSOPs)whodon'tagree.ln both cases I users throughout the world . Today this

peded into major decisions at the last expect to get plenty of mail defending same medium has become Ihe tool of the

minute . both sides. unscrupulous user and egocentric SYSOP.

I sincerely wish to thank Bill Henry. The tru th 01 the matter is this : Before My intent here is not to include all

Dale Sinner. Phil Lennen, and the many the BSS user points the linger at the users in the unethical category, nor do I

supporters who took time to wr ite to the SYSOP. he or she should fir st take tnven- mean to imply that all SYSOPs are gifted

FCC objecting to the unwarranted tory at the user tevel. likewise, before the with over-inflated egos.Aswe all have ob-
SYSOPaccuses the user of wrong-doing , served, there are a tewot each kind. That
he.she should also take pe rsonal in- is to say, the re are immoral characters in
vento ry. the digital community who would use the

506 Pheasant Ridge Drive, Warner Rob- In recent months I've watched ca refu l- BBS as a way to vent anger and trustra-
ins , GA 31088 Iy how the local BBSes become flooded tion at another faction, person, or manu-
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NEWICOM
CONVERTIBLE HAnERY

I~'
13.2w . 500 MAH"'..13.2'f . 600 MAH-­'"ll.•w. IIOlI MAM

"'..a..w . 1000 WAH--

8 cells-Alkaline
or NICAD Holder
Complete with (8)
Alkaline Batteries

526.00

ICOII
CM2. BP2 7.'lY @ 5OOMAH
e MS, BP510.8v @500 MAH

SUP"ER
7S 13.2v @ 1200 MAH $63.i5
as 9.6v @ 1200 MAH $59.95
(base el\arQe only '· Ionger)

tCOII o.UJilI8 """r'l''11

STORE HOURS:
Mon.-Fri., 9 to 5
Sat., 9 to noon
(Central Time)

Memphis Amateur
Electronics, Inc.
(In Business Almost a Qu.ner Century)

1465 Walls StaUon Road, Memphis, TN 38108

KENWOOD, ICOM, TEN·TEC, Astron, Cushcraft, Larsen, MFJ, Butternut,
B&W, Hustler, Antenna Specialists, AEA, Amerltron, Van Gorden, ARRL,
RF Concepts, Diamond, Kantronlcs, Call Book, Alpha Delta, Heil, Grundlg,
Unlden, Seareat, Mirage, Amaco, Alliance, Oalwa, Hy-Galn & others

Find out why thousands of customers have switched to us.

For Brands You Can Count On
AT PRICES YOU CAN LIVE WITH

CALL TOLL FREE: 1·800·238.6168

TRADE?
Yes, if you
have clean,
saleable
gear!

In Tennessee,
Call
901·683-9125

CALL FOR
FREE
APPRAISAL

CIRCLE,., ON READER SERVICE CARD--------
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•mplr TIlANS i'l1T DATA

Mastmounled RF or Coax switched SIGNAL GROl.J'lD
GaAsFET Preampli fiers.
Hellcallillered preamps larout 01 bCU1d I?£CEIVE DAT A

rejection <,
2 meter-l9d b gaio • .15db noiM figure I ~ 9 ~• handles 160 Wlnllransmitted power.

"" 0 ~ ~ 7
0 0 o 0 0 0

MOO81146 coyer, enUre 2 meter band I Z 3 • • 910111213
• AF switched . 13-2OVDC \ 14 15 16 17 18 1\~ ~1"tcB2~ 24 25

~C/~fJModel l 460S covers a Jdb bw of 1." MHz o DOD a o 00000

Model 146C P,l~SCP and 160CP u ·RW..... '
powered with 12VOC thru coax

DATA SET READY <DSIl:)
MOOoI 160 covers 149-114MHz • no helical
f ilter

Kanlronic s KAM MAC S/E7Ocm-16db gain · .15db noise figure
• handles 100 walls Iransmilled power.

Model 440 tunable from 420-450MHz Fig. 2- Also for the notebook. Kantronics KAM dual port to Macintosh /SE.
• 10MHz bandpass . AF switched · 13-20VOC

Model44OCP powered with 12VDC thru coax
Iacturer just 10 enhance his or her self- decide to put the same message on aModels 1~'s and 160$179

Models «0'5 $189
esteem . BBSto broadcast it to many thousands of

$hippf"fllcN 1 11" ;1-$5 00 In a similar fashion. there are SYSOPs users, then I have just entered into the
E':h~,f*,'" 11";1-13.00 who have elected themselves some form "broadcasting" mode, In short, I have

Ampire Inc. of god who wields power by sending begun to tread on very hallowed ground.
10240 Nathan Lane. Maple Gro. e, MN55369 notes to the user(s) inst ructi ng them in and the results of my wrath could 00-

(612)425-7709 the evils 01 sending too many messages. come the basis of some unfriendly legal
or listing the same message with a differ- proceedings.
ent " bid" number, whatever that means.
Remember this, users: A very limited Case In Point

conA CRAFT A.ntI-ltaue 0..., eoo.re For Ham ..-. number of BBS SYSOPs expect you to
O......_forlhoO 1"""'__ know as much about their BBSas they do. I recently connected to my "home" (10-.......... .,,__._t:.~ .~. I know of one SYSOP who even went so cal) GAROS BBS. WB4EZL. There were

ICOIol . AT· l !(J, PS-M . ...... - .. . . . . .. . . . .- far as to send a user a message telling several I1COIol·1(;-~' . 716. 181 , ........ """ messages to me. so went
!COtII .IC-2~ .~, n!i. no. 1315 . . • .... .. """ him that if he wished to continue receiv- through the customary RM (read mine).
_.~. TI-oIXJI. uos .. ..-- ~n

ing mail at that (SYSOP's) BBS, he had_-"'T~,PS«I.~ . .. ... - After reading all my mail, I began looking_ ·n-C2A ..... . ~~ better " kill" all his mail alter it was read. through the message base at the mes-~.~ .. ........ -,l_ . FT_urox ... . ........ - The " threat" of losing one's BBSpnvi- sages addressed 10 "ALLUS." Anv_ · Fl·~7G "' .. ....... . .. .. - leges seems to be one of the most used "ALLUS" message is a message that is_._-
ploys within this kind of SYSOP's horror placed on a BBSand intended for "All theTO-'''''S '' H · ,..- ~.~i~$3,i5,3_$3,!(J.

-.z_,•...,1"llo _ ,.. E",,1oM 'hi." ..,~_.-. chamber. Again, there are only a limited USA."10< .3... ,hcoun'. CooII or ",n,. ....... KBTl(Z)(,
number of these " honer-tttan-thou ' There were several messages thatO"'Ul"IEIII' COVEAS I'lUS SYSOPs who fit into this category. It is were about AMSAT and propagation, and~.O''''''''·_I\, -.z_

102·","l1n only fair to advise them that they could be one or two tor-sale messages. There was
"playing with fire" in a "censorship" one that caught my eye, mostly because
manner of speaking. To restrict an inno- the subject header was about a large am-
cent user of his privilege to use a BBSthat ateur radio equipment manufacturer,

SIGNAL·TO·NOISE is made available to all packeteers could The message header looked something

Voting Com parator
be an infringement of his rights as qrant- like this : "'JOHNDOE' TNCs Fail User-
ed under Ihe first amendment. This Group Tests ." There was no way I could

." .- ..- SYSOP falls into a class that uses the letthis one get by without reading it ,espe-

}
BBS as an extension of his ego. cially since it concerned one of the TNGs

I 1 that I use daily. I readthemessage ,which
I The Flip Side had originated two days before inCantor-

nia. The message contained several
Now to the users who abuse the prlv tlege, statements about the TNC that even I

• and the intent of the BBS. I cannot con- knew were untrue. Furthermore, it gave
Improve coverage by adding receivers done nor can I understand why a pack- the reader the impression that all the

• exceoceme 10 32 ChannelS eteer who has a small problem with a products manufactured by this firm were
• ContinuousVoting transceive r. handie-talkte. TNG, or brok- of poor quality and workmanship.
• 19" Rack Mountable en-down refrige rator thinks he or she can Being lamiliar with all the TNG manu-
• Select/Disable Swllchas for get the problem resolved by placing a tacturers and their service poncres. t firstManual ovemce
• Can be used with RF Links or nasty , and many times untrue, message tried to reach the originator of the rnes-

Dedicated Lines on a BBSaddressed to " ALLUS.·· sage. This became an exercise in futility.
• LED Indicators Another legal point comes to light with My next call was to the manufacturer to
• Hundreds inService this abuse of the packet BBS system determine if they had heard about the• More

-Compet itively Priced-
when some user decides to "go public" equipment assassination attempt via the
instead of one-on-one with his discontent. BSSes. It came as no surprise to hearFormore information call or write:

If you and I are in a OSO. and we talk that not one but many calls had come to
Doug Hall Electronics about how bad my "XYZ" transceiver is them about the underhanded and seem-815 E. Hudson st. behaving, then we are having a discus- ingly devious message. While I was dis-Columbus,Ohio 43211 • (614) 261-8871

slon between just the two 01 us. Now if I cussing the message with the CEOof the
CIRCLE 1400N READER SERVICE CARO
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NEMAL ELECTRONICS

Call NEMAL for computer ca ble, CATV cable, Flat ca ble, semi-rigid cable, telephone cable,
crimping reels, D-sub co nnectors, hell l shrink, cable ties, high Yollllge co nnectors.

nator more grief than it would cause the
unsuspecting target of the message.

With the benefits that we acquire from
ou r packet BBS network we must make
every effort to protect it in as many ways
as we can.At the same time let 's keep the
SYSOP info rmed of any "not-so-usefu l"
messages that may have gotten by them.
As for the SYSOP,It is in your best inter­
est to appoint a remote SYSOP to help
ident ify possible p roblems befo re they
ari se. You wi ll find too t hat a remote
SYSOP can help purge the old, outdated,
o r useless messages from the system .
Remember, this is a hobby. Let's keep it a
tun hobby. 73 de BucK4ABT

CONNECTORS-MADE IN USA
NET20 Type N plug lor8elden 9913 .. •. ... . . . ... $3.
NE723 Type N j ack lor Beldlm 9913 . • • . • • • • • • . • . • 4.95
PL259AM Ampheno/ PL259. . . .. .. . . . . ..•. .
PL259TS PI.259 rellon In8lsil'fflr plated . . . . . . . . . .. 1.5
PL258AM Amph"nol f"mal.f9mlJie ~rrelj . . . . . .. 1.65
UG1751UG176 "'fJueer for RG58159 (specify). . • • • .• .22
UG21DS N plug for RG8.213.214 Sliver 3.35
00838 N lack to PL259 adaprer, te llon . . • . • . . . . . . 8.50
UG I46A 50239 10 N plug adapler, te llon 8.50
UG255 50239 to 8NC plug adllpt"r, Amph"nol 3.55
S0239AM UHF ch.ssls mt receplacle, Amphenol . . .89
UGI 755/UGI765 "'fJucer (si/~er) specify . . . . . . • . •• . 45
UG88C SNe plug RG!iS.223.142 .. .. . . 1.45

GROUND STRAP-GAOUND WIRE
GS38 318 - tinned copper braid . . . . . . . . . . . . . . . .. .35Ift
G512 112 - tinned copper brlJid. . . . . . . . . . . . . . . .. .SOIft
HW06 8ga Insulal " d stranded wire. . . . . . . . . . . . . .351l t
AW 14 14ga strarrded Antenn. wir" CCS . . . . . . . . . . 1411/

HARDLINE 50 OHM
FXA 12 112 ' Aluminum Black Jackel . . . .. .. .. .. . .8911r
FLC 12 fl2 - Cablewa~e corr. copper blk j kr . . • . • . 1.691/1
FLC78 718 'CIbI"wa~e con. copper blk j hr ",351ft
NMI2CCN conrr 'l2 'corr.coppermlf 25,00
NM78CC N conn 71B ·corr. coppermlf . . . . . • . • . . . 5.f(/Q

COAXIAL CABLES (per It)

1180 8ELDEN GG'3 very low loss.. .. . • . . . . . •. ..• .55
1102 RGW 95 % shield lo w loss foam lIga , 36
1110 RG8X 95% shi"ld (mini 8j . . • . . . . • . . . . . . . . . . . . 19
1130 RG2 131U 95 % shield mil spec NC V jkt . .. . . . . . 39
1140 RG2141Udb/sllver strld mil spec . . • . . . . . . • . • 1.85
7705 RGI"2BJU dbl silver shJd. tallon Ins . . . . . .. .. 1.50
1310 RG21711J 50 ohm 5000 watt dbl shld . • . • . • . . . 1.05
1450 RGI74/U 50 ohm .100' od mil spec . . . . . .•... . 14

ROTOR CABLE-8 CONDUCTOR
BCI822 2·18ga and 6·22ga . . . . . . . . . . . . . . . . . . . . 24/1.
BCI820 2-16ga and 6-2OQa, 39111

• Prien do not 'nchld. shipping. Vls8lM.st.rctlrd $30 mi n., COO.dd 13jml" . sh ip. cha"iil" 13)
CslI or write for campl.'. prlce llst. NeINl's n. ...40 psg. CABLE AND CONNECTOR SELECTION GUIDEIs ...lIabie
., no charg. ","h ardMs al$50 ormora, oral a C~I of$4 wllh credit sg.ln s lll8xt qtn/llyillfl ordeI.

no established rule that says the SYSOP
is held responsible for the BBS message
content. To hold the SYSOP responsible
for the BBS data base would mean that a
BBS SYSOP would have to have two full ­
time sec retaries, and an " on-duty "
SYSOP around the clock devoting full at ­
tention to every message or file sent to
and from the BBS.

Far be it from me to say the above
statement should be changed. I'm only
stating that the message originator
should be aware that any message that
he or she places into the BBS message
forwarding system can easily carry with it
a serious caveat that can cause the origi-

.. Complete Clble Assembly facllidel MlL-STO....S208

.. Commerdal A«ouDtl welcome· Quaal1ty pridD... Same day Iblppln&most orden
• Factory autborlled distributor for Alpba, Ampbenol, Bddn, KJDp, Times Fiber

You Can Make More Bees Happy
With Sugar Than With Salt

Th is kind of " grand-standing" or per­
verse "apple-boxing" serves no purpose.
In fact, it lends to give the OEM (original
equipment manufacturer) the idea that
we are not appreciative of the work they
are already doing. TheOEM is fully aware
that the packeteer has one of the most le­
thal weapons at his/her fingertips in the
form of the packet station keyboard . Let 's
try to resolve the problems at the place
where they get the most attention, and
that is at the source , not via the airwaves.

The CEO of the company who was the
target of this devious message assured
me that had any problem like those listed
in the message been brought to thei r at­
tention, they would have acted immedi­
ately to resolve them. He to ld me that his
policy was simple and easy-make the
customer happy, and resolve any prob­
lem att ributed to OEM defect.

This is the same old adage " You c an
catch more flies with sugar than you can
wi th salt ." He remarked , " It has always
worked, and continues todo so.When the
customer is happy, so are we."

company, he told me that they too had
tr ied to reach the originator, or to find
anyone who had even heard of the users
group mentioned in the message.

The usersgroup had never been heard
of by anyone in the area where the mes­
sage originated. It would seem the users
group mentioned might consist of the
originator and his unsuspecting flea-col­
lar carrier.

Out of Control! NEMAL ELECTRONICS, INC., 11140 NE 14tb Ave, N" Miami, FL33161
(305) 893-3924 Telex 6975377 U hr, FAX (305) 895-1171

This inc ident is not an isolated case, nor
is it the only one that I've encounte red on
the packet , nrrv.AMTOR, BBS/NTS sys­
tem. Take it from many who use the
BBSes, " There are many messages like
this and there wi ll likely be more to
come." This is why I ask if the BBS sys­
tem is beginning to run "out of cont rol. "

There are more than 3000 pac ket
BBSes on the air today, and there are
more being added to this number each
week. If we don't begin to build a means
of self-po licing wit hin our ranks at both
the user and SYSOP levels, then we
shouldn't complain if some rule-making
or law-making body steps in and does it
for us. I for one would rath er see us do the
mending of our fe nces than have another
entity provide what could be interpreted
as unreasonable demands upon our traf­
fic-handling system and methods.

BENEFITS FOR YOU
a ST, a SL Bureau Awards, Low Cost Insurance Operating Aids,

Government Liaison and More-Much More!-------------------------------------------
MEMBERSHIP APPLICATION

Name _::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~C~a~I~1 ===Street _
City Prov/srere PC/ZI P _
$30 in U,S. $42 elsewhere (U,S lunds) Licensed amateurs or age 65 or over, upon submitting
proof of age. may request special dues rate 01$24 in the U.S, $36 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 OST, the balance lor membership.

The Originator is Responsible

The content of a message or file should
and does lie with the originator. There is

VISA, MC, AMEX, Discover #' _
Signature Expires _

The American Radio Relay League
225 Main 51. Newington, CT. 06111
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ANTENNAS 6. ACCESSORIES
A LOOK ATTHESHACK FROM BOTH ENDSOFTHECOAX

Books and More

BY KARL T. THURBER, JR., W8FX

~iS month we will explore the world of books
lor the weu-eccornrec namsnack. Software
news and views are also on this month's
agenda.

From the Bookshelf
Antenna Compendium Vol. 2. Several
monthsagothe ARRL releasedVol .2of theAn­
tenna Compendium, tne first edition of which
was released in 1985.Shortlyalter the release
of the first volume, the ARRL edi tors started a
new collection of articles, many of wh ich origi­
nated as technical and construction papers
thai "overflowed" the capability of the ARRL's
journal, OST. to absorb.

Six of tne papers in the new 208-page vol·
ume contain listings of computer programs
thai are suitable lor use with an IBM PC or
compatible computer . These programs are 01­
fered separately from the book on a 5.25 inch,
360K computer disk tnat contains 1t BASIC
programs and one compiled Pascal prog ram.

The full range of topics included in Vol. 2 is
too extensive to list here. However , suffice it to
say that some of the more interesting and un­
usual topics covered include new design and
constructon data for steerabre vertical arrays,
inverted ccotan curtains, att ic tr ibanders, coil­
shortened quads , computer-based traps, end­
coupled resonator (ECR) loops, balloon and
kite-supported antennas, apartment window
slot antennas, and much more.Various techni­
cal topics are address ed as we ll, including an­
tenna tuner design, baluns, computer antenna
modeling, matching network design, and HF
signal propagatiOn.

The book is available for $12 and the com­
panion diskette is $10; both are available to­
gether for $18, plus Shipping. For more details
contact the ARRL at 225 Main Street, Newing­
ton,CT06t11 .

The Aul o Rad io: A Roman tic Genealogy,
Donald W. Ma tteson's 296-page tre atise on
auto radios is clearly a labor of love, produced
after many years of pursuing the fascinating
story of the car radiO's evolution from about
19250nward.

Matteson's book br iefly summarizes the his­
tory of te lecommunications and transporta­
tion, chronicles the early development of radio
broadcasting , and moves through the evolu­
tion of the automobile radio from an embryonic
idea in the "Roaring Twent ies" to present so­
phisticated audio systems.

The book focuses especially on the years
1925- t 929, which the author views as the tor­
mativeyears in auto rad io development; it then
moves on to the " golden years" from 1930 to
t 942-years of great expansion in tne auto ra­
dio industry. A wealth of historical details ,

317 Poplar Drive, Millbrook,AL 36054
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The 1&page 1990 MFJ catalog is a gadge­
teer's delight. The free catalOg includes anten­
na tuners, a portable transmitting antenna,
$WR bridgelwaNmeters, coax switches and
dummy toeae. antenna and RF noise bridges,
RFi choke kits, an artificial ground system,
SWL accessories, amateur software (IBM,
Mac, and Commodore), and more, For a cata­
log, contact MFJ Enterprises, Inc ., P.O. Box

494, Mississippi State, MS 39762.

technical information, and nostalgia on popu­
lar sets is included. Almost any company in­
volved In any way with the auto rad io indus try
is mentioned, including not only popular and
well-known names such as Motorola and Phil­
co, but also lesser names such eecase Radio,
Pee-Wee, and Kinetphone. An addenda lrcor­
potates a list of manufacturers. a glossary.
and an rooex.

The book is priced at $34.95 and is available
from Thornridge Publishing, Box 11, Jackson,
1.4149204.

Amateur Television Quarterly (ATVQ).
ATVQ is well into its third year 01publication,
and it's growing in populari ty and acceptance
in the ATV community. The magazine was
founded to be a hig~uality , specialized jour­
nalto promote tec hnical development, public
service, and goodwill in the ATV community.
Special locus is on color transmission, con­
struction projects, operating and repeater
news, and questions submitted by readers.

A one-year subscription toATVQ Is pr iced at
$15. For more informat ion, contact Amateur

Television Ouarterly, 1545 Lee St., Suite 73,
Des Plaines , Il60018.

Talk to the World, Joining the recent spate
01books designed to tell one how to obtain an
amateur license Is this new TAB book by Jim
Dux, K3JD , and Mort Keyser, N3MK. Their
14Q.page ent ry isn't intended to be a tec hnical­
ly oriented license study guide. Rather, it's de­
signed to reduce or eliminate tne fears and
misconceptiOns that surround the rank begin­
ner's conception 01the amateur radio hobby.
The book includes discussion of the currently
ava ilable licenses , with special emphasis on
the requirements for the Novice license and
the volunteer testing involved. Also included is
information on setting up a beg inner's ama­
teur station.

The K3JD/N3MK book is priced at $11 .95
and is available Irom TAB Books, irc.. Blue
Ridge Summit, PA 17294·1024.

1990 World SalellUe Annual. According to
the publisher. this book is intended as a stand­
alone reference to the future of sate lli te com­
mu nications, but it al so supplements the sec­
ond edition of the World satellite Almanac rs­
sued in mid-1g87. The annual is intended to
keep the sateuue community abreast ot tech­
nical developments that will s treet the industry
during the neltt decade.

Not limited to coverage of amateur satel­
l ites, the book addresses areas such as mobile
satellite communicatiOns systems, plan array
antennas, satellite launch vehicles, hiqh-defi­
nttlontelevision (HDTV), the rnterstet and Inter­
sputnik systems, and various oext-ceneratrcn
satellite sys tems such as the Eutelstat II, lntel­
stat VI and VII , Anik E, Superbird, and the new
U.S. " domsats" recently approved by the
FCC. The 4321>8ge book contains more than
t50 new graphs, charts, and seteune-cover­
age " footprints."

The annual is available lor $39.95 plus ship­
ping charges trom MLE, Inc" P.O. Boll: t 59,
Winter Beach , Fl 3297t ,

Two from CRB aeeeeren.cae's JudyGib­
son recently sent me two new CAB books lor
review. The lirst is the AirScan Guide to Aero­
nautical Communications. This book, first Is­
sued in 1979 and now into the 5th editiOn, is
perhaps the most comprehensive guide to
monitoring ae ronaut ical communicatiOns yet
compiled. It is authored by Tom Knettel,
K2AES, who also serves as edi tor of Popular
Communica tions.

The t 92-page guidebook Is designed to be a
standard reference guide to have at hand
when tuning the aeronautical frequency
bands, Irom HF to UHF. Listings are arranged
according to state and city, with a VHF fre­
quency log that shows the most important na­
ucner aeronautical channels assigned to civil,
military, commercial, and lederal users . Ex­
panded Cana dian listings show all civil and mit­
itary landing area and seaplane base two-way
communications facil ities.
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Checklt· is billed as an stun-one PCdiagnos­
tic softwarepackage. It canproduce reportsof
your hardware configuration and the system
resources being used, test your system 'S
hardware comoonems, and display tenon­
marks measuring key aspects at your PC's
performance. (Photo courtesy TouchStone

Software Corporation)

they need to communicate successfully via
landline.

In my view, the search is over with the intro­
duct ion of Dvorak's Guide to PC Telecommu­
nication. authored by respected computer cor­
umnist John C. Dvorak and programmer Nick
Anis. While the book is priced at a sleep
$49.95. it's a heavyweight in more ways than
its nearly 4-pound physical weight suggests.
The book and software package'S 11 36 pages.
2 computer disks, more than 300 photos and il­
lustrations, and coupons for discounts for up
to $t 500 worth of merchandise and services,
make the price seem quite reasonable indeed.

The Dvorak and Anis book presents users
with very easy to understand information on
modems, how they work, and how to best use
them. The authors include detailed informa­
tion on each of the major electronic mail sys­
tems and bullet in board servic es, what they
are, and how to employ them to best advan­
tage. Also included are tips and tricks on link­
ing two remote computers and even establish­
ing a home-based office. The authors cover
the major commercial and shareware tele­
communications packages and the various
online services. including even obscure data­
bases. While the focus is on the IBM PC, the
Apple Macintosh isn't forgotten, with the Mac
being covered in some detail.

The book is divided into four parts, Part One
is " A Layman's View" of the many elements of
telecommunicat ions. Part Two is the counter­
part " A Technical View : ' and Part Three ,
"User Guides: ' is a set of condensed user
manuals for the many programs inc luded in
the package. Part Four, " Appendixes: ' offers
a broad array of reference materials.

Two disks are included with the combo . The
first contains the " Modem Tutor" program
which is designed to take the fear and confu­
sion out of going online by providing the user
with a realistic, snoesnow-nee experience of
using online services and bulletin boards. The
second disk conta ins the popular Telix SETM, a

•
7J£ _

comprehensive and intuitive modem terminal
program . Also included is an extensive set of
freeware and shareware computer utility pro­
grams, several of which I have not seen
elsewhere.

The Dvorak and Ants book and software
package isavailable inmost of the larger chain
booksellers,or contact oscome.Mcaraw-urn.
2600 Tenth st.. Berkeley. CA 947tO.

Three from Brady Books. A number of ex­
cellen t compu ter books crossed my desk re­
cently,Three of these are from the Bradylibrary.

First on the list is Peter Norton's DOSGuide:
Third Edition, authored by the same gent who
gave the computer world the famed Norton
Utilities, Norton's book serves as an easy and
practical guide to using all DOS versions up to
4.x, and it has been updated to include hard­
ware references to 80386 and 80486 comput­
er systems . The 40B-page book is especially
suited to computer beginners and is priced at
$24.95.

The second Brady book I'U share with you is
the 674-page Understanding and Using dBase
111 Plus, by Rob Krumm. For those amateurs
who wrestle with se tttngcp tnerrown database
applications using dBASEo!> .thrs au-tn-cne ref­
erence book is a godsend to navigating and
mastering the sometimes arcane database
programming comm ands used in DBASE JII
Plus. It 's priced at $29.95. A similar, 81B-page
version is available for dBASE IV. and is also
pr iced at $29.95.

The third book is anexcellent companion for
Krumm's book. It is Fast Access dBAsE 111
Plus, anA-to-Z quick reference to the dBASE III
Plus program's commands and functions. Or­
ganized by command, the book inc ludes nu­
merous detailed lnteractve programming ex­
amples as well as a numberof hints and tips for
increased productivity. The 289-page refer­
ence by Rhyder McClure and Tony Rizzo is
priced at $16.95.

The Brady books, which are published by
the Prentice Hall Press, should be available at
most well-stocked bookstores, More informa­
tion is available from the Prentice Hall Pressor­
vision of Simon & Schuster, tnc.. One Gulf &
Western Plaza, New York, NY 10023.

Three Irom Wiley. If you've recently up­
graded to DOS 4.x on your IBM PC as I have.
you'll appreciate two recent issues from John
Wiley and Sons. The two books made me
aware of several features of the new DOS that
I didn't quite grasp from reading the Microsoft
DOS user's guide.

The first of these is Tile New DOS 4 0, by
Ken W. Christopher , Jr., Barry Feigenbaum,
and Shan O. Sliqa . These three gentlemen
should be in the know, since they are promi­
nent among the IBM " architects" of the latest
DOS vers ions. The authors cover practically
everything, including co -eioerabre detail on
the new DOS Shell with its pull-down menus.
windows, and heip screens , Topics also tn­
clude basic DOSconcepts, installing DOS4 .0.
the DOS commands and ut ilit ies, "perform­
ance tuning " DOS 4.0. and more. The book is
priced at $22.95.

Second is a complemont to The New DOS
4.0 by the same three authors. It's the DOS4 0
Reference, a zte-cace user guide that lists
every DOS command and shell feature, show­
ing you how and when to use them, The refer­
ence guide is arranged by task so that unlike
cncnonerv-sryrecuroes you can quickly find the
command and directions you need for any tea­
ture.lt's $10,95.

In addition to tnese two DOS "how to"

I

Just a tew ot the many frequencies listed in­
clude approach and departure channels, con­
trol lowers, air-route traffic control centers
(ARTCCs), Civi l Air Patrol, Air Force One, t rat­
l ie helicooters. police aviation , grou nd cont rol,
weather, and others. The guidebook covers
the United States, Canada, Cari bbean, Pacif ic
Territories, and the North At lantic .

There's even some nostalgia in the book,
with informat ion on what author Tom Kneitel
calls the "firsl stirrings of aviat ion radio." Ac­
cording to Tom, the fi rst American aircraft ra­
dio license was issued in August 1922. Seven
commercial radio licenses were issued in the
1922- 23 period, all for operation on 571 kHz,
By 1928 two ai rlines had embryonic networks
of ground stations used to exchange mes­
sages with one another and also to send one­
way messages to their aircraft . By 1930 avia­
tion radio had " arrived," with the still-active
Aeronautical Radio, Inc. (ARING) establishing
a network of 31 HF ground stations operating
on various frequencies ranging from 278 kHz
t012.180 MHz.

The guidebook is priced at $14.95 plus ship­
ping and is available trc-n CRB Research
Books, Inc., P.O. Box 56, Commack, NY 11725.

Thesecond book we received from CRB Re­
search is BiliCheek's t 6O-page$canner Modi­
fication Handbook. Bill's book covers more
than 20 worthwhile performance-improve­
ment modifications to popular scanners such
as the Realistic PRO-34, PRO-2004, PRQ.
2D05, and PRO-2021, as well as several Bear­
cat scanners, including the BC-200f205XLT,
BC-760XLT, and BC-950XLT.

Some of the types of modifications covered
include adding channels (inc luding those
blocked by the manufacturer), hooking up S­
meters, improving squelch action. speeding
up seercnzscan rates, improving audio quality,
and protecting from voltage surges. Also in­
cluded are modifications to interface a scan­
nerwitha communications receiver inorder to
add features such as fine tuning, noise limit­
ing, and SSB reception.

The mods range from those requiring but a
single snip of a wirecutter to more extensive
mods requiring the addition of chips, boards,
and switches. In addition to the modifications.
the book also presents a number of scanner
tips and hints , including many worthwhile sug­
gestions on antenna arc teedline selection,
preampli fiers and converters, and emergency
power sources.There also is a section explain­
ing cellular mobile telephones and the legal
ramifications of the Electronics Communica­
tions Privacy Act (ECPA) of 1986, which ex­
pressly forbids monitoring cellular mobile ra­
diotelephone conversations and awide assort­
ment of other types of radio communications .

I found the book to bea good, easy-to-under­
stand resource for the scanner hobbyist, being
amply illustrated with photos, tables , and fig­
ures, It's priced at $17,95 plus shipping and is
also available from CRB Research (address
above).

Dvorak's Guide to PC 'tereccmmontce­
lions. Although a licensed radio amateur
since t954, I recall the frustra tion in trying to
reliably communicate via randnne modem us­
ing my Commodore Vic-20 and 64 in the early
198Qs , What confusion! Only when a few
good, clearly written texts (such as those by
telecommunications writer Alfred Glossbren­
ner)became available did the confusion begin
toevaporate.Still needed hasbeen a one-stop,
authoritative book and software package that
provides computer users with most everything

Say You Saw It In CO August 1990 • CO • 99



Say You Saw II In CO

In addit ion to giving you a lecture about the
material you're t rying to master, the Ar istotle
system includes a screer-cesec " artificial lab­
oratory" cal tedQUIK LABTM because you can
run experiments about 50 times l aster than in
real life. Basic circuits are shOwn on the
screen, and with the keyboard you can run ex­
periments, swap out parts, and troubleshoot.

Presently Dr. Malvino's company offers
four complete courses lor beginners: DC Cir­
cuits, AC Circuits, Basic Elect ronics, and Ad­
vanced Electronics. Future plans include
courses in computers, digi ta l electronic, com­
puters, mathemat ics, and communications.
There also are several mint-courses that cover
special topics.

For more information and a demo disk, con­
tact Malvino, Inc ., 229 Polaris Ave., Suites 14­
17, Mountain View, CA94043.
CtMtckl~_Most PC users conveniently just

don't think about the day when something
might go wrong with their PC; I know that I
don't overly dwell on that possibility. However,
the cold fact is that all computers will fail at
least once, the question being when, Some­
times the problem is obvious, like a hard disk
drive that won't boot. Other times the problem
Isn't so obvious and is much more difficult to
track down, such as when the problem lies in a
bad memory chip. Diagnostic software can
help locate most problems you have with your
system.

Ohecklt is billed as an all-in--one diagnostic
program that helps provide "quality assur­
ance" lor your PC. The program can produce
on-screen and printed reports of your hard­
ware conf iguration and the system resources
It's using . It can also test the system's hard­
ware components and display "benchmarks"
measuring key aspects of your system's per­
formance and power. The menu<lriven pro­
gram, which sports context sensitive help
throughout, is generally easy to use, even by
users who are not technically Intimate with
their Pes.

Checktt is divided into three major compo­
nents. The Iirst of these is the System Informa­
tion (Syslnfo) Menu, whic h lets you display a
list 01 the hardware and software installed In
your PC, display the hardware interrupts
(IROs) of your PC, view the various configura­
tion settings displayed in your computer's bat­
tery backed-up CMOS memory, and scan the
list of block and character device drivers that
are installed and available to DOS.

The second is the Tests Menu , which lets
you access a wide selection 01 methOds to
probe the components of your PC. You can run
diagnostic tests individually or by group ,or you
can test everything . You can test memory.
hard and floppy disks, the system board, the
real-time clock, serial and parallel ports, print­
ers, video, and input devices (keyboard,
mouse, and joystick).

Third, but certainly not least. is the Bench­
marks Menu, which leis you measure the per­
formance ot tnree important aspects of your
PC's computing power, Here you can check
your computer'sCPU (central processing unit)
speed, its video speed, and its math speed.
You can also check out hard-disk perfor­
mance. As the program runs the benchmark
tests, it draws bar graphs in each of three dif­
ferent boxes to graphically display the speed
of your PC in pe rforming different tasks: for the
CPU benchmark, results from several popular
computers are displayed lor comparison.

In addition, Checkll includes some "system
tools" to help you fix simple problems. For ex-

Aristotle, Anyone? Or. Albert P. Malvino has
developed Ar istotle™-The Artific ial Teach­
er, as he calls it. A type of computer-assisted
instructional (CAl) program , the system con­
sists of a textbook and computer software. As
you read the textbook, you watch "computer
movies" about the basic concepts-roughly
the equivalent of sitting in a classroom and
watching an instructor draw on the blac kboard.

Software News and Views

books, a third new Wiley book Is lor WordStar
users (like myself). It Is WordStar Professional
Release 5:An AtJv8ncedBook, by Ruth Ashley
and Judi N. Fernandez. The new~ is de­
signed to help the wcrestere user take ad­
vantage of the program's many new and en­
hanced features, Including windowing, foot­
noting, merging, indexing, and the like. I've
found the book to be quite helpful, with its nu­
merous exercises and examples distributed
throughout its 347 pages. It Is priced at $1 9.95.

The Wiley books are also widely distributed.
Or, you can contact John Wiley & Sons, rnc., 1
Wiley Dr., Somerset, NJ 08875,

Three from Sams_ Rounding out this
month's selection of books are three DOS
books f rom Howard W. Sarris & co.. a division
of the Macmillan publishing house.

The first one we'll pick up on Is The Waite
Group's Understanding Ms-DOS, Second Edi­
tion, priced at $19.95. This is a beginner 's
qu ick start gu ide to DOS through Version 4.
One of the "understanding" series, the book
takes an easy-to-fOlIOw approach to DOS fun­
damentals to help the computer novice get up­
and-running with DOS. Margin notes summar­
ize concepts, and questions and answers are
used to facilitate learning. The book runs 361
pages.

A more comprehensive and detailed book
for both the novice and more advanced users
is Alan Simpson's The Best Book of: DOS. The
643-page book includes tutorial-style chapters
that are designed to make learning easy. The
Simpson book covers all DOS versions, includ­
ing Version 4 and the new DOS Shell. The book
also contains information on optimizing com­
puter performance with extended and ex­
pandedmemory, RAM disks, and disk caching.
There are also tips for using the latest comput­
er options such as FAX boards, high-Speed
rrcoeme. and mice. I'm impressed by the fact
that need-lo-know information is presented
without deadening technical jargon. The book
is priced at $24.95.

Rounding out Sams' entries Is The Wait
Group's Using PC DOS, an autncrttauve 764­
page reference source to all versions of DOS
f rom 2.0 throug h 4, as well as OS/2 .Containing
a wealth 01DOS information, the book has an
introductory "Quick Primer" that explains im­
portant fundamentals. Tutorial sections pro­
vide hundreds Of examples, tricks, and warn­
ings, and the command reference section pro­
vides alphabetic reference pages lor all DOS
commands and for the standard device driv­
ers. A "find it fast "lookuptable inside the front
and back covers stows where In the book
you'll find answers to your DOS questions.
One feature I particularly like in the command
reference is a "compatibility box " that shows
at a glance its associated DOS version . The
book is priced at 526.95.

Sams' books are widely distributed through
the national booksel ler chains, Or contact
Howard W, Sams & Company, 1711 North Col­
lege, Carmel, IN 46032.
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(803) 483-9514

MININEC $35
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Fig. 1_ The Brooklyn Bridge's Filer utility, shown here, provides a powerful but simplified means
of controlling the Bridge's myriad comoutet-to-comouer file transfer capabilities. The Filer is al­

so a full-featured DOS shell which can be used as a standalone program.

FOX TANGO CORPORATION
INTERNATIONAL RADIO AND COMPUTERS INC,

CIRCLE 99 ON READER SERVICE CARO

yOU'll surely want to examine Ted's Checklt
review.

The Brooklyn BridgeT", We've all heard
the story 01 the oct-et-town rube whO was sold
New York 's Brooklyn Bridge. But the software
kind of Brooklyn Bridge is a much better deal
than the concrete-and-steel version the rube
was pitched.

The Brooklyn Bridge, now In version 3.00, is
a unique kind of software. It's a comprehen­
sive liIe transfer and file management pro­
gram that includes over 175 utilities that let
you quickly and easily copy, erase, sort, se­
lect, rename, organize, and move l iles on any
IBM~patible computer, or between any
two computers, including laptops and PSI2s.
The program works its magic through a cable
connected to either tile parallel or seria l port
on each PC-both cables are included, and no
circuit boards are requ ired

While the latest version of Brooklyn Bridge
can legit imatelybecalleda DOS shell, wh ich it
is, the package is at heart a program for expe­
ditiously transferring files !rom one PC to an­
other , such as Irom a laptop to a PC, or from a
PC-XTtoa f'C.AT.Actually,there are two var ia­
tions of the program included in the same
package that provide quite different approach­
es to fi le transfer . In initially setting up the pro­
gram's interface, you decide whether you
want to use the commero-nne method or the
menu method-though you can, jf you like, set
up for both methods and use either.

The command line method, which appeals
to more experienced users, is very powerful.
but reccrres that you have an understanding 01
how the DOS CONFIG.SYS file and the
Bridge's own files work. This method uses reg­
ular DOScommands, allows access to remote
printers and tape backup systems, and lets
you work with remote drives (on the second

ample, lor a memory error the program's RAM
locator shows you which c hip to replace (as­
suming you 've previously conf igured the pro­
gram with your PC's memory setup). There 's
also a hard-disk formatter and CMOS datel
time setup ut il ity .

What did I think of Checklt? It's a nifty pro­
gram,arguably sporting the most complete ar­
mada of system diagnostics lound In any com­
parable program for the IBM PC and Its van­
ants , It was, indeed, easy to use, wi th the ex­
cept ion 01 the RAM memory setup. which
takes some understanding of how memory on
a PC is ccnuaurec.both electrically and physi­
cally. Also, in some cases the program simply
reports that a test lailed, without providing In­
sight into exactly what was w rong or why.

In addit ion. the "toots" are rather limited in
scope, especially with respect to ha rd disks,
so you'll not want to orscose 0 1 your copies 01
PC Tools, Norton Utilit ies, Mace Utilit ies, and
the like. Checklt complements, but does not
replace, ut ilit ies such as these. Finally, recog­
nize that no software-based ut ility can save the
day if your PC won't boot or if the display is
blank: YOU'll need a plug-in POST (power-on
sen-test) circuit card and some knowledge of
your computer 's diagnostic messages lor that
kind of major catastrophe .

Overall , while Checklt is rather expensive
($149) for hobbyist use, updates are very rea­
sonably pr iced , and the serious computer user
will recognize the program's rea l value when
his system c rashes. For more information,
contact TouchStone Softwa re Corporation,
909 Electric Ave., Seal Beach , CA 90740.

Post Script: Ted Needleman, " PC Capers"
columnist in CO's sister publication Modern
Electronics, did an in-depth review 01 Checklt
in the February issue of ME. II you're consider­
ing the purchase of PC diagnostic software,
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• Compac t and lighlweiglll
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o Transmil 1ll().10 MeIers
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73, Karl , W8FX

Wrapping It Up _

That's all the space we can squeeze out this
time, gang . Next month more Antennas & Ac­
cessories fopics of current interest . See you
then.

Overheard: The nicest thing about people
with inflated egos is that they don't talk about
other people.

ware, rnc.. 125 Gates Ave., Montc lair, NJ
07042.
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Mouse and several competitors remedy that
deficiency by letting you "mouse around" to
your heart 's content within WordStar. This lets
you take better advantage of the program's ar­
ray of pull-down menus than you cou ld from
the keyboard alone. The StarMouse also pro­
vides a compact auxiliary menu (accessed by
pressing and holding the right mouse bullon)
that covers all of the important but difficult to
remember control keys supported by wcrostar.

At $40 the prog ram represents an inexpen­
sive but very useful program add-on that in my
opinion significantly improves worostar's ease
of use. 11 is available from Mostly Mice Soft-

Same Day Shipping Nationwide
No Surcharge For M/C, VISA

Your Ham Radio Store Since 1984

COLORADO
COMM CENTER

800-117-7373 ... .
~ "

M/C, VISA, DISCOVER, COD

525 E. 70th Unit 1W • Denver, CO 80229
303·288·7373 Mon.• Fri. 9·5 MT Sat. 9·2

computer) from within your application pro­
grams.This approach, for example, lets you sit
at the computer which you designate as the
master and treat all disk drives on the slave
machine as if they were additional drives on
the master PC. You can transfer programs us­
ing the DOS COPY command, and can even
run programs residing on Ihe slave's disk
dr ives.

The menu method is for Ihe rest 01us, as
they say .Equippedwith l otus-stylemenus and
point-and-shoot operation , the "Filer" pro­
gram functions as a file manager to harness
most of the capabilities of Ihe Bridge. Filer lets
you copy, move, erase, and otherwise manip­
ulate l iles, change logged disk drives, create
and remove directori es, print directory trees
and nets. search for specific files, and more­
paralleling the capabilities of conventional
DOS shells like XTree and WonderPlus, but
cus tom ized for file transfer applications ,

One of the few limitations of the menu meth­
od, using Filer, is that you can't run a program
on the slave , But you can use the Filer as a
standalone DOS shell even if you never plan
to transfer any fil es between computers. Fig .
1 shows a typical Filer screen.

From experience, I can sta te that hooking
up computers and transferring files through so­
called "null modem" cables sounds easy, but
typically turns out to be rather flaky and difficult
in practice. But The Brooklyn Bridge includes
a special, 7 foot RS-232 serial cable equipped
with both 9-and 25-pin DB-type connectors to
minimize connection problems : the serial ca­
bles allow you to transfer data serially up to
115,200 bits per second (bps). Also included
is a special 7 foot parallel cable that lets you
transfer data via the parallel port at claimed
rates of 100,000 to 500,000 bps. Of course, you
must have either an available serial or parallel
port in order to t ransfer f iles,

Overall , this latest incarnation of The Brook­
lyn Bridge is a solid value that stacks up well
against ns competitors. While its $139.95 price
may seem steep at first glance, tt's really two
softwa re packages in one, and the manufactur­
er, Fifth Generation Systems, regularly runs at­
tract ively priced special offers for users of its
other prog rams and for Bridge upgrades.

For more details, contact Fifth Generation
Systems, Inc ., 10049 N. Reiger Road, Baton
Rouge, LA 70809.

The StarMOu8e™ . In the January and Feb­
ruary 1990 columns we rev iewed our favorite
wc roorocesscr. we-ester 5.5H.4 , along with
some add-on programs we found useful. At that
t ime we had intended to review The Star­
Mouse™ , a menuing and mouse driver utility
that enhances WordStar, but the version to be
used with the latest version of WordStar was
delayed in re lease.

The StarMouse is now available, adding
complete mouse support to WordSta r 5.0 and
55 , The add-on utility lets you set the cursor
and mark text w ith in the editing window using
the StarMouse's own " cursor control system,"
which lets you set the cursor anywhere within
WordStar's " edit " or " directory of" windows.
The StarMouse also allows you to select any
of the menu options through the program 's
point-and-shoot features.

Although I'm a dyed-in-the-wool WordStar
user, and use me latest version, 5.5. almost
every day, I never really understo<x:t why Word­
Star Corp. didn't include complete internal
mouse support, especially since many of its
wordprocessing challengers do. The Star-
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WASHINGTON READOUT BY FREDERICK O. MAlA, WSYI

REGULATORY HAPPENINGS FROM THE WORLD OF AMATEUR RADIO

Code-Free Hamming Around The World

Operating Privileges for United Kingdom Novice LicenseesO rdinarily it wouldn 't be news that
Great Britain is inthe process of adopting
a Novice amateur radio operator license.
What is significant, however, is the fact
that the United Kingdom has had a code­
free amateur lic ense for some 25 years,
and Great Britain still feels the need to
further simplify entry into its amateur ra­
dio service. This month tets talk about
what is going on in other countries that
have a code-free amateur license and
their experiences.

Amateur Radio
In The United Kingdom

Frequency Bands
InMHz
1.950-2.000
3.565-3.585
10.130-10.140
21.100-21.149
28.100-28.190
28.225-28.300
28.300-28.500
50.620-50.760
50.250-51 .750
433.0-435.0
1240-1325

10,()()()-10,SOO

Ayailable
10 Novice

A
A
A
A
A
A
A

A,S
A,S
A,S
A. S

A.S

Perm itted Modes
01 Transmission
Morse, Telephony, RTTY, Data
Morse
Morse
Morse
Morse, RTTY, Data
Morse, RTTY, Data
Morse, Telephony
Data
Morse. Telephony. Data
Morse. Telephony. Data
Morse, Telephony. RTTY, Data, Facsimile,
Slow Scan tv. Fast Scan TV
Morse, Telephony, RnY. Data, Facsimile,
Slow Scan tv. Fast Scan lV

Table 1- Frequency bands and privileges to be available in Great Britain to the new
Novice A and VHF/UHF-Novice B licensees. The Novice A licensee must pass both a
simplified theory and 5 wpm Morse exam. To obtain the Novice B requires only the
written exam. Implementation is anticipated during early 1997. There will be no privi-

leges on 40,20. or 2 meters for British Novices.

There are two general types of licenses in
the UK. The Class A yields all privileges
once an applicant passes the Baclo Ama­
teurs Examination (RAE) and a 12 word­
per-minute Morse sending and receiving
test. The Class B requires the same RAE.
but no Morse code test. No-code Class B
licensees have access to all bands ex­
cept those below 30 MHz. They may up­
grade simply by taking the 12 wpm code
test-a simple and effective licensing
system indeed.

The UK's Department of Trade and In­
dustry (DTI. similar to our FCC) intro­
duced the Class B code-free license in
1964. At that time it permitted only 420
MHz operation and above. Fewer than
1,000 British Class B licenses were is­
sued during the first four years . It wasn't
until 1968 when the DTI added the 2 me­
ter band that the license became relative­
ly popular . By 1970 the annual increase in
Class B licenses was greater than that of
Class A. This trend has continued to the
present day. Many code-free licensees
go on to take the Morse test and transfer
to the full privilege Class A.

The CB boom hit the United Kingdom in
the early 19805. Many British CBers. ex­
periencing radio communication for the
first time. were attracted by the wider op­
portunities offered by amateur radio and
came into the hobby mainly as Class B li­
censees. As a result, by 1984 the number
of Class B licensees in the UK exceeded
the number of Class A amateurs. The lat-

National Volunteer Examiner Coordina­
tor. P.O. Box 565101, Dallas, TX 75356­
5101
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est figures show a slight reversal of this
trend. There are approximately 59,000
radio amateurs in the United Kingdom.
About 32,000 hold the Class A ticket;
27,000 are Class B.

We thank Tony Smith. G4FAI, a Lon­
don-based journalist. for the above statis­
tics. Tony writes several continuing col­
umns for amateur magazines in Great
Britain. We asked him to tell us about am­
ateur radio in the United Kingdom, since
their situation is exactly opposite that of
the United States. We have had a Novice
"beginners" amateur license for about
the same length of time England has had
a code-free VHF/UHF amateur class .

Tony reports that in 1964 there was
much apprehension about issuing VHF
amateur licenses without Morse qualifi­
cations. "Today, Class B operation has
become a major part of the UK amateur
radio scene with activities taking place all
over the spectrum." Packet radio and 2
meter operation are the most popular .

"Most newcomers come into the hob­
by via the Class B license, nearly always
declaring thei r intention to go on to take
the Morse. " Tony wrote us. "Despite the
current trend. many abandon this inten­
tion and remain on the higher frequen­
cies. For some, this is because Morse
presents an insurmountable barrier, but
others clearly find the specialization of

VHF and higher to their liking and have no
wish to operate on the HF bands."

"As in the United States. opinion is fre­
quently expressed in the UK amateur
press that the Morse code test is outmod­
ed and serves no useful purpose." Uke
the FCC, the on recognizes and abides
by the stipulation in the International Ra­
dio Regulations requiring licensed ama­
teurs operating below 30 MHz to prove a
certain proficiency in sending and receiv­
ing Morse.

Undoubtedly, without the Class B li­
cense. the UK amateur population would
be much smaller than it is today. Despite
the availability of a no-code entry in Bri­
tain, the RSGB (Radio Society of Great
Britain. the voice of the UK amateur)
shares the concern of the ARRL and oth­
ers about the failure of amateur radio to
attract bright young newcomers. Tony
contends there are less than 200 ama­
teurs in Britain under the age of18.

Novice Class
ToBBAdop~te~d~i~n~U~K~ _

The RSGB and the British government at­
tach great importance to recruiting many
more amateurs , not on ly 10 ensure the
future of amateur radio. but more impor­
tantly to encourage young people to pur-
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sue the mushrooming field of sophisticat­
ed telecommunications. The RSGB's an­
swer is to promote the idea of a Novice li­
cense with an easier entrance examina­
tion and a 5 wpm code lest.

On April 19 , 1990 the DTI an nounced a
new licensing procedure aimed to en­
courage more young people to take an in­
terest in amateur radio. "The value of am­
ateur radio as a training ground for ca­
reers in electronics and radio engineer­
ing has long been recog nized by both
government and the radio industry, " their
press notice reads .

The system, planned for introduction
by Spring 1991 , will allow Novice ama­
teurs to operate at low power on limited
segments of the wavebands allocated to
amateur radio .

In order to qualify for one of the new
Novice licenses, applicants will be re­
quired to complete a practical RSGB
training course and pass a Novice li­
cense examination. There will be no mi ni­
mum age for Novice licensees, and it ap­
pears the license fee will be waived for
applicants under age 21 .

Interestingly, there will be not one , but
two Novice licenses-a Novice A and a
Novice B. The Novice A requires passing
a 5 wpm Morse code test in addition to a
simplified written examination. The code­
free Novice B only allows privileges
above 30 MHz. Existing Class Bucensees
(VHF only) of at least one year's standing
will be granted the HF privileges of the
Novice A license if they pass a 5 wpm
Morse test (see Table I).

This is all very interesting and there
well may be some lessons to be learned!
Great Britain is a country with people and
customs very similar to our own . Their
code-tree Class B, which yields all emis­
sionfmode privileges above 30 MHz, has
been very advantageous to them.

Even though they have had consider­
able experience with a code-free admis­
sion into amateur radio, the U.K. believes
there is a need to further simplify entry in­
to amateur radio-especially for the
youth of their nation. The United States
has a Novice class with prerequisites not
too much different from those to be im­
plemented in Great Britain. The U.S. also
feels it beneficial to interest young people
to seek a high-tech career. The U.K.'s
" carrot " will be a Novice ticket ; the Unit­
ed States , the code-free Communicator.

There is also an interesting parallel be­
tween the actions of the United Kingdom
and Canada. Neither has had an amateur
licensing line-up that allowed beginners
wi th minimum criteria to enter amateur
radio. Both shortly will be implementing
such a system, and at about the same
time-the U.K. with a Novice (both code
and no code) and Canada with a code­
free modular licensing scheme. Both na­
tions will only have two written examina­
tions (a beginning and advanced theory
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test) and two telegraphy examinations (5
and 12 wpm).

Code-Free Operation
In Other Countries

Australia is also in the process of restruc­
tu ring thei r amateur radio program. They
have been ve ry successful wit h their no­
code licence, and 25% of their amateurs
hold a code-free ticket. They are now aim­
ing fo r a four-elass system. They will im­
plement a no-eode (VHF only) Novice,
code Novice , no-code (VHF/UHF) full li­
cense, and a full license. The only differ­
ence betwee n the Australian no-eode
and code " full" license is the Morse re­
qui reme nt-again, not much d ifferent
from Canada and the U.K.

West Germany has had a code-free
Class C license since 1967.About 40 % of
all licensees hold that class . The techni­
cal questions are the same for the code
and code-free licenses, although a lower
pass mark is allowed to obtai n the Class C
ticket.

About 70% of Austria's amateurs hold
a code-free amateur license. Most even­
tually upgrade. The only diffe rence be­
twee n the code and code-tree license is
the Morse requirement .The samewritlen
test applies. Code-free licensees are at­
lowed to operate CW on 2 mete rs and 70
em for training pu rposes .

Almost all of Belgium's amateur popu­
lation starts by getting a VHF/UH F code­
free ticket. Again , the written examina­
tion is the same. It is the same in South
Africa. We know of no country that is not
pleased with their code-free amateur ra­
dio c lass.

From reviewing the amateur radio li­
censing schemes of several countries, it
appears taus that the consensus interna­
tionallicensing arrangeme nt p rovides for
four classes or levels. An easy-to-qualify­
fo r entry class, with and without a 5 wpm
code requirement , and an advanced
class, again with and without 12 wpm
Morse knowledge. The code profic ient li·
censees get to operate on all amateur
bands ; the code-free are rest ricted to op­
eration above 30 MHz. We found no na­
tion that had five , much less six (Novice ,
Technician, Communicator, General , Ad­
vanced, and Extra), amateur radio classes.

It also appears to us that international
licensing schemes are inc reasingly rec­
ognizing that no longer does an amateur
rad io operator need to be able to repair or
build his equipment. Wh ile knowledge in
the basics is certainly important, ham
gear has gotten so complex that not
many amateurs have the expertise to tot­
Iowa schematic of today 's mic roproces­
sor-based equipment, much less build it
from scratch.

Amateur radio now goes in dozens of
different directions! No longer is it just

CW, analog phone, and praying for radio­
wave propagation. Amateur radio now
contains many different side hobbies ,
and new sophis ticated modes are being
developed all the time! The rules of yes­
terday are constantly being shattered by
the technology of tomorrow.

No Explosive Growth
From Code-Free Operation

Some amateurs have the opinion that a
code-free amateur class will immediately
result in explosive-and possibly uncon­
t rollable-growth for the U.S. amateur
service. They poi nt to the chaos that
erupted on the 11 mete r band. Well , it
didn't happen in any of the countries that
have adopted a reasonable "no-code"
amateur radio entry, and there is certain­
ly no reason to believe it will happen here .
Most count ries do have a code-t ree entry
c lass, and all seem satisfied with how
they have developed .

The CB debac le was caused by the ab­
sence of any licensing requirements , ra­
dio-wave enforcement, and appropriate
role models for licensees to follow.
"What you see is what you get, " held
true . The gas-hungry trucker on the look­
out for "smokey" became the leadership
of the 11 meter band.

In my view , cede-tree entry intoAmeri­
can amateur radio should be considered
more of a recruiting "tool " by which to
promote amateur radio to the public than
a harbinge r of impending disaster. I hon­
est ly be lieve a code-free amateur ticket
wi thout accompanying publicity and pro­
motion will result in very li ttle growth
indeed!

A code-free amateur license class cer­
ta inly helps to make amateu r radio more
att ractive to the masses, but the nations
that have a long-term no-code license sti ll
seem to be taking steps to make amateur
radio more attractive to their citizens­
especially to youngsters . Applicants sim­
ply weren 't standing in long lines waiting
to take the code-free amateur radio en­
trance examinations. And they certainly
won't be in the United States either.

Typing Test To
Enter Amateur Radio?

The International Amateur Radio Union
(IARU) is made up of the various national
amateur societies around the world. The
American Radio Relay League, of course,
represents the United States in our ITU
Region 2 (North and South America).

The Israel Amateur Rad io Club is the
recognized amateur voice of Israel. The
IARU Reg ion 1 conference was held this
past April at Castillo Santa Clara, Spain ,
w here Israel put fo rth a rathe r interesting
fo rmal p roposal. They suggested that a
test in keyboard data ent ry be substituted
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lor Morse code sending and receiving.
We quote:

" It is st ill recognized that the privilege
of access to the HF bands should be
worked lor ,but the demonstrat ion of abili­
ty should be made more in keeping with
amateur radio as it is today.... With great
respect to the historical and traditional
mode of amateur operation and the CW
operators (amongst whom I am proud to
count myself) I submit that we must not
permit ourselves to indulge in nostalgia to
the possible future detr iment 01 the Ama-
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teur Radio Service."
" ... VHF, UHF, microwave, and satel­

lite operators are, and will increasingly
be, using data modes of transmission . . .
the requ irements lor keyboard proficien­
cy, knowledge of codes , and operating
procedures should equally apply to all
seeking an amateur license."

The Israeli proposal suggested the CW
test lor amateurs be replaced by some
form of operating profic iency more suit­
able to the present-day data operating
modes 01 amateur radio suc h as manual

keyboard operation, knowledge of the
various data codes in use, and dig ital op­
erating procedures.

The Israeli proposal closed with "It is
felt that introduction of the measures pro­
posed will not only prove attractive to the
'computer generation: but will also fully
satisfy the concept of self training."

The proposal was indeed put forth at
the IARU Region 1Conference in Spain. It
was defeated by a vote of 30 countries
against and 9 count ries in favor of the
proposal. France, surprisingly, was one
of the nations vot ing for the measure.The
Board of Directors of REF(the French na­
tional amateur radio society) agreed that
no Morse examination should be neces­
sary for access to any frequency. The
French government is supposedly pre­
pared to give their amateurs access to all
frequencies. inclUding those below 30
MHz. without the need for a CW test.

The Radio Amateur's
Licensing Manual

All volunteer examiners and applicants
for all classes of licenses should be
aware that au amateur radio operator
question pools have recently been re­
vised, or are in the process of being
changed. New Novice and Technician
quest ion banks were PUt into effect on
July 1. 1990. In addition. the General . Ad­
vanced. and Extra Class question pools
have been rev ised by the Question Pool
Committee and wi ll be implemented this
Fall . There are now 1,931 total questions
in all pools (Novice 372, Technician 326,
General 286, Advanced 507, and Extra
Class 440 questions).

To assist you in getting the correct li­
cense preparation material, we have de­
veloped and published the Radio Ama­
teur 's Licensing Manual. This 3()().plus
page book is actually made up of seven
individual booklets bound together in a
single publication . The book consists of
all five question pools-complete with
the multiple choices and correct answer
identified- plus the Novice testing pro­
gram and Tecrmlcian through ExtraClass
level VE instruction manuals .

The book constantly changes, depend­
ing upon revisions to the individual ques­
tion-pool book lets. When one pool
changes, we simply subsUlute a new up-­
dated booklet version . The publication is
ideal for everyone, from appli cants desir­
ing to enter amateur radio or wishing to
upgrade their present ticket to those who
conduct Novice or VEC coordinated
(Technician through Extra Class) exami­
nations.

The RadioAmateur' s Licensing Manu­
al ref lects all of the 1990 question
changes. Cost is $9.95 plus $2.00 ship-­
ping, and the book is available from
W5YI, P.O. Box 565101 , Dallas,TX 75356.
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9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

"-'11--- /i-tf - - ........ ,
PH. (7 16) 664-634 5

(800) 752-8813 f or o rder, only

•

REPEATER LINK
•

CONTROLLER

L1NKCOMM
306 SO. 20TH. BOZEMAN, MT 59715

(406)587·4085

LINK COMM RLC·6
• 3 HUB OR CHAIN LINKS
• LINK CWIVOICE ID'ING-
• S·COM 5KJ6K CONNECTION
• CONNECTS TO MOST ALL

REPEATER CONTROLLERS
• REQUIRES ONLY 3 LOGIC

LINES FOR CONTROL
("CONTROLLER SPECIFIC)

;:::~ ONLY $1 49.95 Q!l
LEO DISPLAY BOARD••• .• •• . .•• .$19.95
S-eOM CABLE.. • • . . . .. • . • .. . . .. $ 9.95

CIRCLE 1lO0N READER SERVICE CARO

!ICOMI

CtRCLE 180N READER SERVICE CARD

August 1990

SEND $1 .00 FOR LATEST CATALOG, REFUNDED 1st ORDER, OR
NEWt " CATALOG-ON-DISK" (IBM ONLY)

280 Tiffany Avenue
Jamestown. New York 14701

VHF
CO MM UN ICATIONS

LICENSE STUDY - CODE PRACTICE - ANTENNA DESIGN - CIR­
CUIT DESIGN - WEATHER - SATELLITE TRACKING - COMPUTER
AIDED CON TRO L (CA T) - CW - RllY - PACKET - SLOW SCAN TV
- PROPAGATION PREDICTION - GENERAL QSO LOGGING - C O N­
TEST LOGGING - OX UTILITIES - VHF/UHF/ uWAVE DESIG N ­
T RA FFIC HAN DLING - PUBLIC SERVICE - ELECTRONIC REFER­
ENCE - WORLD TIME - FAC S IM IL E - BASIC LA N G U A G E
PROGRAMS - GAMES - EGAlVGA G RA PHICS - A D ULT GRAPHtCS
- .G IF - H URRICANE TRACKIN G W /STORM LIBRA RY - MORE

HAM RADIO SOFTWARE,

FOR IBM. COMMODORE. MACINTOSH

CW ute is the easiest Morse code lraining
melhod in Ihe world, bar none! And it is the
fastest,100. Just close your eyes andrelax. This
powerlul hypnosis casselle tape does the rest.
Subllmlnals speed youalong! Only$14.95 ppd
in US(NYresidents add7.5%tax). Order today!

ew r No Problem!

••••••••••••••••••••
: QSLs by W4MPY :
: • Ouallty printing • Fasl personal service •
• • Reasonable prtces • FREESamples :

• Wayne & Lola Carroll •
: 682 Mt. Pleasant Road :
• Monetta. SC 29105 •
••••••••••••••••••••

Universal Radio
1280 Aida Drtve Dept. CO
Reynoldsburg, OH 43068

'0 •

nEuERPHnI[aGaIn...
after missing a few Morse (ode letters.

-_ . ~

Elllh set contains two, high'quortty, 60·min. topt's
and complete wrillen instrudians.

~ & ......" suo lIS ..C.t.ll ; suo~•. ll ilt .. Jilt
ON, WI., ........_Sooi 0000.. -, a.M. ........ . _too c.4 Ie:

Aye INNOVATIONS, INC. DEPT. eQ
P.O. 101 20491, INDPLS.. IN 46220-0491

I"illfu SlI. SASI GIIs htds
CU~CLE 15e ON READER SERVICE CARO

OG .. FREEl G~~:~
LADOfR GP SIS
"AST GrNPOLE

ANTENNA &roWER .".
MOUNT CATALOG

STANDOFF
BRACKETS

'0 ,

1 PULLY

CIRCLE 107 ON READER SERVICE CA RD

CIRCLE 3lI ON READER SERVICE CARD

465 PF 5 KV
Jennings USl S-465-5 or equal
VACUUM VAIlIAILE C...,AC­
ITOR, 7-465 pIS r:oIlT11ll . Gears
removt lor "' ''lll v. " dll shaft;
01. 5.5" LI( 2.3" dll , 3 1bs sh.
Used .... ...... .... ..••.••.• 1lK1.5O
VACUUM "ElAn wtttl ee vee
cols: Jtnnlng, Dr lQull mfg, 2
lb. sh wt Ulld:
."'21. DPOT 120 ohm 12 1CV
peak; ~ amp. Ac-DC. Threaded
1.1" dill Ill..; 1)'1 3.3"H I( 1.3"
dll $5Z.oa
#fIE-11, SPOT 120 ohm 25 KV peak; 25 amps AC-OC.
2.3" dla mount Ilange; 0'1 3.3" HI 3" iii ..$11.•
DOOADOI CAPACITOR'. Cermlab a5G-Stties lit
..", ~'KY. NEW ..
1. pf 5 (:II , uSild .

I'rIc-. f .O o. • VIlA. MAlTtIlCAllD' , .
AI.. "" """ c. .....

..... o.,l. ca 41'1l71-utJ

HUGE 88 PAGE
CATALOG

~ Communications Receivers
.. Portable Receivers
.. Amateur Transceivers
.. HTs & Mobile Transceivers
... Amateur & SWL Antennas
... SCanners
• RllY and FAX Equipment
... Books.Manuals& Accessories

send
$1 to
IJ:iY

FAIR RADIO SALES
1016 f ( UUI(A · 80. 1105 ' LIM A . O HIO ' .5101
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BILL'S BASICS
" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

.. .

BY BILL WELSH, W8DDB

Ten Meter Beacons and Band Operating Conditions

A n easy way to quickly determine ex­
isting operating conditions on the 10 ma­
ter band is to listen for amateur radio bea­
con station transmissions. Most of these
stations add IB or IBeN 10 their callsigns
to c larify that they are beacons . Almost
all 10 meter beacon stations transmit be­
tween 28.2 and 28.3 MHz. Low-power
and omnidirectional (nondlrectional) an·
tennas are common to the majority of
these wor ldwide beacons. If you can hear
a beacon station's transmission, you
should be able to work other amateurs in
the area where that beacon is located.
The Morse code identi fication of a bea­
con station is usually transmitted slowly.
FCC regu lat ion 97.119 stales that auto­
mat ic code identification may not exceed
20 words per minute. Most beacon Identi­
fications are considerably slower than
the 20 wpm maximum.

Beacon operation is authorized to fa­
c ilitate measurement of radio equipment
characteristi cs, adjustment of radio
equipment, observation of radio signal
propagation phenomena, and other such
experimental activit ies . A1A, F1B, J2A,
and NflN emissions may be used by bea­
con stations. The radio or audio frequen­
cy shift (as appropriate) of F1 B or J2A

·45527 Third Street East, Lancaster, CA
93535-1802

emissions must not exceed 1000Hz.
Beacon station emissions are one-way
transmissions; they are " broadcasts"
which are primarily of interest to amateur
radio operators. Beacons are run by
clubs and individuals. They come and go
quickly. Technician through Extra class
licensees (only) may operate beacons.
The maximum allowable beacon power Is
100 watts. The existing 28.2-28.3 MHz
beacon segment Is scheduled to be shi ft­
ed to 28.1-28.2 MHz. The International
Amateur Radio Union (IARU) may scrap
the exist ing beacon band and establish
an A1A1code beacon network on 20
meters.

Beacon signals are particularly useful
during the lowpoint of an 11-year sunspot
cycle, when the 10 meter band could be
assumed to be dead , but is open. Open­
Ings do occur throughout each cycle ,and
beacons enable us to realize when they
exist . Beacons provide a useful service
throughout the sunspot cycles. During
low points of a cycle, long-range (OX)
communications may be made possible
by meteorite bursts, scatter, or sporadic­
E. Spcradlc-E usually occurs during the
spring , summer, and fall . It Is unrelated to
F-Iayer propagation predict ions. Ten me­
ter contacts can be possible at times
when F-Iayer propagation conditions
show they are impossible to achieve. Us­
tenon 10todetermlnewhentheseoppor­
tunit ies exist. No other band provides as

The WB4JHS beacon station equipment.

good OX possibili t ies as 10 meters does
when it is open .

Propagation condit ions and OX com­
munication possibilities can vary be­
tween terrible and terrific . Get used to
day and night reception condit ions of
known stations at your location during
each season of the year . It Is a good prac­
tice to maintain a written record of recep­
tion data for subsequent comparison
use. Each area has Its own peculiari ties.
When checking reception conditions, re­
member to consider the types of anten­
nas being used at the beacon station and

This is Joe Gumino, K20LG. He became intrigued with bea­
cons when heheard such transmissions trom toreign countries
at a time when the fameter band was supposed to be "dead."
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Here is the W9UXO beacon gear. Jassume that it is purr-teet.
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AL-12oo

$2 0 4 5
Suggested Retail

tou~hesr-ceramjc transmitting tubes ­
the h igh gain 3eX 1200A7. It has the
durabili ty of glass tubes and the power
dissipation ofceramic tubes.

3CX1200A7: 12 times tougher
than the 3 CX800A7

A 3eX 1200A 7 has a 50 watt control
grid dissipation - that's more tha n 12
times tougher than the delicate 4 watts
grid dissipation of a 3CXBOOA7.

If you accidentally drive a 3eX 1200A7
with your 100 watt exciter wh en your
amplifier Is off, you won't fry your control
grid. But don' t make that m ista ke If you
have a pair of 3CX800A7s - unless
you're ready to buy another pa ir .

Full legal power at half the price
A single 3CX 1200A7 In the AL- 1200

AL-84

$549

Legal limit antenna tuner

ATR-15

Ameritron - the h igh power spectenet
- brings you the AT R·15 antenna tu n er
that 's designed for legal limit amplifiers. It
handles fuf! legal power with ease.

Heavy du ty sliver plated ba n dswltch
virtually eliminates switch failure. High
power transmitting capacitors. 1.8-30
MHz. Peak read in g SWRlwattmeter. 6
position antenna switch. Selectable 1: I or
4 : I bal u n . 51,,,, x 13v.. x 13 lh inches. Meter
lamps uses 12 VDC.

Ameritron's most powerful
amplifier AL·l500

$2625
Sug~ted Rmu

Amerltron super power amplifier uses
the herculean 8877 ceramic tube.

It's so powerful that a mere 65 watts
drive gives you full legal out put - 1500
watts - and It's Just foaflng because the
power supply Is capable of 2500 watts PEP.

CIRCLE 14 ON READER SERVICE CARD

compact 600 Watt Linear

600 watts for only $549! 5x lOxll Inch
powerhouse gives 600 watts PEP. 400
watts CW outp ut. Fou r 6 MJ6I6Lg6 tubes.
Low SWR Input for solid state exciters.

_ AM•••" ....:"
. . . the high power specialist

2375 Dorr St.• Suite F • Toledo. OH 43607
Sale., (6011323·9715 · FAX: (6011323·6551
-reee.. (419) 53 1·3024 · PAX, (419) 53 1-0D42
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CIRCLE JOON READER SERVICE CARD

F1 ..... 'dl ,,. Add.",s...., r..

Dipol e
Vertical
V. Dipole
Vert ical
Vertical
GP

GP

114-wave Vertical

Vertical
Vertical

51B GP
3-81Vag i
Loop

GP
Dipole

5J8 GP
5-e1NNE Vagi

GP
Vag i

V. Dipo le
Vert ical
GP
5/8GP

GP
GP

5/8GP

GP
518 Vertical
GP
GP
5I8 GP
V. D ipole
Yagi West

GP

V. Dipole

Antenna'
Loop
NW/SE Dipole
GP
Della log
GP
GP

2
20

0 .05

10
10

5

4
5
2
5
5
5

2
5
4
5
20
2
10

2
5
5
10
10

20

10
4
10
8

20
25
10
15
20
2
27

5
5

10
0.02

4
40

100
1
6

Watts
1

C
1
C
I

c

c

c

C
I
C
C

c

c
c
c

c

c

c

Duty'
C

C

C
25-30. 55-00

C
C
R
C

part icu larly useful. Make use of depend­
able stations to determine communica­
tions possibilit ies quickly and easily . It is
important to know each station 's antenna
type , output power (effective radiated
power . preferably). callsiqn, operating
times . and frequency.

FCC regulation 97.203 covers beacon
station rules. Automatically controlled
beacon operat ion is limited to the follow­
ing frequency segments. expressed In
megaHertz: 28.20-28.30. 50.06-50.08,

tceeuen
Colorado
Bahrain
West Germany
West Germany
West Germany
West Germany
West Germany
West Germany
Spain
Spa in
Spa in
Balearic Islands
Mallorca
Spain
France
England
England
Hungary
Solomon Islands
Italy
New York
Pennsylvania
New Jersey
Alabama
Montana
North Carolina
Florida
New York
Florida
Texas
Flor ida
Florida
california
South Carolina
Nevada
Washington
Maine
Kentucky
Iowa
Norway
Argenl ina
Argent ina
Argent ina
Argent ina
Argent ina
Argentina
Argentina
New York
New Jersey
Pennsylvania
Alabama
Cal ifornia
Michigan
Finland
Finland
czecnoeiovaue
Netherlands
Brazil

Table I-Ten meter beacon stations.

kHz
28275
28245
28277.5
28992
28325
28257 .5
28205
26204
28225.5
28247.5
28247
28227.5
28212
28283.5
28227
28215
26200
28222.5
28287
28195
28286
28205
28280
26266
28234
28210
28232.5
28286
28207
28202
26200
28225
28273
26206
28286
28223
28248
28210
28249.5
28237 ,5
28215
28254 ,5
28292,5
28215
28219,5
28280
28201
28209
2824 0
28278
28231
28275.5
28246
28270
28252.5
28282.5
26300
28225

CaUslgn
Al7GQ
A92C
DF0AAB
DFMNN
DF0THD
DK0TEN
DL1PI
Dl01GI
EA1EVE
EA2H6
EA3JA
EASAU
EA6RCM
EA7RCC
FX5TEN
GB3RAL
GB3SXE
HG2BHA
H44S1
IY4M
KA1YE
KA30EM
KB2BBW
KB4UPI
KB7ADL
KC40PC
KD4EC
KE2DI
KE4NL
KESGY
KF4MS
KJ4PJ
Kl6ZU
KJ4X
KK4M
"",7Y
K1BZ
K4KMZ
K0HTF
LA5TEN
LU10Z
LU1UG
LU2FFV
LU4Xl
LU4XS
LUBEB
LUBEO
NX20
N2ECB
N3GPP
N4LMZ
N6AOX
N8KHE
OH1ZAA
OH2TEN
OK0EG
PI7ETE
PT2U1T

at your station . You can compare recep­
tion results using every antenna you have
available . Radio-wave polarization is
changed with distance from the transmit­
tingantenna.You may note that an anten­
na of opposite polarizat ion provides bet­
ter reception.

You can listen for other types of sta­
tions to determine orcceceucn condi­
tions on adjacent amateur bands. Inter­
national shortwave broadcast stations
and timeffrequency standard stations are

•

1·800·346·0601

TNR T.chnlcal,lnc .
279 Douglas Ave., Suite 1112
Altamonte Sprlngs, Fl32714

(40n 582-4311

TN R The Battery Store
If You're Serious About Rad ios
You Want The Best Batteries!

Sanyo Battery Inserts
ICOM Kenw ood

BP·2 $14.00 PB 2500 $18.00
BP-3. . . . • . . . . . 15.oo PB2600 18.oo
BP·S 21.00 PB 2400 (Tabs). 15.00
BN 23.00 PB 2100 12.00
BP-8 21.00

5anyo Nlcad Cells
N600 AA $1 .50Ea
N 270 .......•..... "2/3M" 3.00 Ea
N 5OOA •••••• •••••• "213A" • • • • .. 3.00 Ea.
N 800AR " A" ..•...... 4.00 Ea
N 1200 "SubC" . . 4.00 Ea

• Specify SoI6eI" hbt
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,.,. ,, -- . ... .!-"- ..... ,..._- ",_._ _-___ :_ __.---' e-_ _ __- -=--- !

', 'Ji~:,,~
- - --:.-:-'

IlU.' Town COM"U' 't--:""
-~ftJIO -...eM. n .,..•._

(007l .., ·)On ,All •.., ·..'·l-tn _

.,.,.., ,..---
~ "~.s.--

~- .....- -~__ " HJ!o'_ ""_tooro _
AZDEN ICN--5n-0222-- _. Hl00-828-6433

BUV-5Ell-TRADE
All tnnds _1IId NCOIld/I/oIIfd,

1~~~!,:~I:~I'.....­._- ­.......--­._.... ....-

CIFlCLE 1150N READERSEAVICE CARD
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$29.95

$10.95
$10.9 5
$10.95

$54.95
$ 2 .95

E.H. Yosl & Co.

7344 Tetlva Ad.
Sauk City. WI 53583

(608) 643·3194
FAX 608·643·4439

MR.
NICRO

MORSE COOE TEST PREPARATION
Set contains two z-nr. cassette tapes

Code Teacher, 0-5 WPM
General Code, 3·15 WPM
Extra Code, 12-21 WPM
Plus $1,50 shipping per set of 2 .
Completa Code Course 0-2 1 WPM:
postpaid.

All Manuals/Code Tapes:
New §Part 97/FCC Rule Book:
postpaid.

HAM LI~ENSE

PREPARATION

WRITTEN TEST STUDY GUIDES
Choose Novice, Technician, General, Ad­
vanced or Extra Class. Complete with all ques­
tions, answers and explanations.

$5.95 each plus $1.00 shipping.
All fIve manuals: $29.95 postpaid.

RADIO AMATEUR'S LICENSING
HANDBOOK
Covers FCC license lesting plus all 1932 word­
lor-word ham exam questions and answers lor
every license class. 265 pages.
$9.95 plus $2.00 shipping .

CIRCLE33ON READER SERVICE CARD

THE WSYI GROUP
P. O. Box #565 t 01 - Dallas, TX 75356
Credit card orders to: (81 7) 461-6443
All orders shipped same day received!

NEED
BATTERIES?

CALL THE
EXPERTS

Antenna'
GP
Dipole
GP
Vertical

Dipole
V. Dipole

GP

v-bearn to e-tano

GP

GP

GP
GP
Vertical
GP
Vert ical
Ringo
Dipole
GP
Ringo
Ringo

Beam on Europe

GP
Vertical
V. Dipole
GP (code)
NE 3-e1 Vagi
Vertical
GP
GP
Vertical
GP

V. Dipole

5/8 Vertical
GP
V. Dipole
1/4wave Vertical
3-el NWYagi
GP
Vertical
3-el Vagi 10
a-tend
Quad
GP
Vertical
GP

a

2

05
5

10
10
25

10

1
26

10

10
10
75
30
7

10
10
4
10
5
10
5

10
15
5
5
10
5

0.5
0.75
10
20
10

1

1
20
20
10
100
10

Walls
5
5
10
15

c
c

c
c
c
c
c
c
c
c
c
c
c
C
I
I
I
C
C
I
C

I
C
C
I
C
C

C
I
C

c
c
c
c
c
c

c
c
c
c
C
I

Duty'
C
C
C

Location
Brazil
Brazil
Brazil
Brazil
Sweden
Canada
Canada
Canada
Canada
Canada
Australia
Australia
Australia
Australia
Australia
Adelaide Island
Australia
Bermuda
Hong Kong
Massachusetts
Florida
Missouri
Ohio
Florida
Oklahoma
Ohio
Washington
South Carolina
New Jersey
Pennsylvania
Maryland
california
Arizona
Florida
North Carolina
Michigan
Indiana
Illinois
Romania
Venezuela
Ascension
Island
Gough Island
New Zealand
South Africa
South Africa
South Africa
South Africa
South Africa

28212.5
28230
28245.5
28274,5
28202.5
28315
28270

kH,
28302,5
28306
28225
28221
28290
28282
28282
28300
28174.5
28190.5
28261 ,5
28270
28259
28266
28264
28284
28268
28235
28290
28208
28297
28252
28295
28259
2821 7.5
28293.5
28252
28244
28288
28250
28295
28888
28232
28207.5
28287
28217.5
28268.5
28221 .5
28237
28280
28292

Callslgn
PT7AAC
PT8AA
PY2AMI
PY2GOB
SK5TEN
VE1MUF
VE2HOT
VE2MO
VE3TEN
VE6YF
VK2RSY
VK4RTL
VK5Wl
VK6RTW
VK6RWA
VPaADE
VK8VF
VP9BA
VS6TEN
WAl lOB
WA4DJS
WB4JHS
WB8UPN
WB9FVR
WB9VMY
WC8E
WJ7X
WTaD
W2NZH
W3SV
W3VO
W6lRT
W7JPI
W8FKL
W80MV
W8UR
W9KFO
W9UXO
Y02KHP
YVSAYV
ZD8HF

Z09GI
ZL2MHF
ZSlCTB
ZSlLA
ZS5VHF
ZS6DN
ZS6PW

Z21AN8 28250 Zimbabwe
388MS 28210 Mauritius
4N3ZHK 28250.5 Yugoslavia
584CY 28220 Cyprus
5Z4ERR 28240.5 Kenya
9L1 FTN 28272,5 Sierra l eone

'Note: C = continuous; I '" intermittent; R = robot.
'Note: GP = ground plane; V. Dipole", vertical dipole: Yagl '" Yagi-Uda beam.

144.275-144.300,220.05-220.06,222.05
-222.06, 432.300-432.400, plus all ama­
teur bands above 450 MHz. Manually­
controlled beacon operations is not re­
stricted to the above frequency segments.

Ten meter beacon lists have been gen­
erated by several amateurs. The ones I
know about were prepared by G3DME,
K20LG, WaOMV, and WaUA. The Call­
book includes lists of 6 and 10 meter bea­
cons. The AAAL includes beacon infor­
mation In its Repeater Directory. The

AAAL's address is 225 Main Street , New­
ington, CT 06111 .

The information in this article was re­
ceived from several sources. The major
contributors were Alan Taylor, G3DME,
Joe Gumino, K20LG, Tom Harrington,
WBOMV, and Dennis Havlena, WBUR.
Please send corrections and additions to
the California address of W6DDB as
shown on the first page of this article.

Beacon station operators greatly ap­
preciate receiving reception reports of

WHERE QUALITY
COMES FIRST

NEW
SUPER

BATTERY PACKS
FOR ICOM

KENWOOD, YAESU
!Wi Call Today ForPrlces F.

CIRCLE 69 ON READER SERVICE CARD
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CERTIFIEO COMMUNICATIONS
261 PlnMAN ROAO. LANORUM SC :l93S&

differences which appear to be due to
th is transmit-receive frequency differ­
ence (offset). The November 1984 Issue
01 CO contains my zero beat article. My
c lass handout on this subject is available
at no charge to anyone who requests one
and provides a self-addressed envelope
with double postage (45 cents) attached.

I often operate in the 10 meter Novice
code bend. I have noticed that the 28.2 to
28.3 MHz segment is seldom used for
code contacts, which is a m istake. Bea­
con stations are not intended to have sole
use of this segment. New amateurs are
urged to use 28 .1 to 28.3 MHz for code
contacts, not just 28 .1 to 28.2 MHz.
Please move up and share the upper seq­
ment with beacon stations .

kHz CaUsign toe.tlon W.tts Ant.nn.
10144 DKOWCY West Germany 30 Dipole
14100 4U1UN New York 100 GP
'4100 WfNfX calilornia 100 Turnstile
14100 KHSO Hawaii 100 GP
14100 JA2IGY Japan 100 Vertical
14100 4X4TU Israel 100 GP
14100 OH2B Finland 100 GP
14100 CT3B Portugal 100 Vertical
14100 ZS6DN Union of Sooth Afr ica 100 GP
14100 LU4AA Argentina 100
18080 PV2AMI Brazil
24901 PY2AMI Brazil

their transmissions. Their efforts merit
our time and postage.

You should not listen on the exact
transmit frequency of a beacon station . If
you did this, no satisfactory audio tone
would exist to allow easy copy of a re­
ceived signal . Most of us listen 500 to 800
Hz away from the received frequency to
hear a tone (beat frequency difference)
we like to hear when we copy code .
Therefore. beacon stations may seem to
be about 500 to 800 Hz away from stated
frequenc ies . The exact frequency is the
point where the received signal's audio
tone can no longer be heard, after you
tune from a high pitch down through the
lowest frequency tone you can hear . Bea­
can lists commonly contain frequency

This is touneen-yeer-ata Todd Kramer, N4WOR. of Longwood. Florida holding one of
the awards he won for his experimentation with high·temperature superconductive
antennas. as compared to copper antennas. ImperialChemical Industries (ICI)provid­
ed the superconductive antenna Todd used with a Repco SYN2100 handheld trans­
ceiver.On New Year 's Eve(31 December 1989) Todd contacted Mike Hudzik. KN4BG,
on the 70 centimeter band. This was probably the first amateur radio contact made us­
ing this special type ofantenna . Todd is active in Boy Scouts and local amateur radiO
organizations. He is a Star Scout and a Technician licensee. Todd is a member of the
Na tional JuniorBeta Club. a middle-school honorary society. He has a parr-time job at

a tropica l fish store.

Table 11- The international high-frequency beacon segments are 14100 (:r 1) kHz,
21150(:t 1) kHz, and28190-28225 kHz. In addition to the 10meter beacons listed in

Table I, the above stations exist.

DL1015& DL1520
• " Open and crcee the Band" with our Delta

design, lull waye OX performance mono­
band. duoband and Irlband antennas

• High Quality construc tion using 8061·T6
Aluminum and St ainless Steel hardware

• Heavy dUly de,lgn • " Quiet" OX reeeplion
• Exce llent Gain, FB Rallo and SWR
• 50 ohm gamma feed • 2 kw PEP power
• OL 2Q2: 2 et, 20 meter, 9 ' boom 5391 .
• DL 1015:" al. duobander $537.

281. l Om.·2 81. 15m . 7 ' boom
·Dl1520:4el.duobanderS627.

281 . 15m.·2 et, 20m., 9 ' boom.
• DL-TRI : 7 al. trlbander $987.

3 er. 10m.-2 a t 15m.-2 at 20m., 13.5 ' boom .
• Contest Winning Per1ormance!
• Made·To-Qrcler by Bob Hebert. KAlUJ
• See o ur Product Review in June 1988

c a Magazine by Lew McCoy, WllCP

: I I
FOR ALLAWATEUR WIRE & CABLE

"CERTIFIEO QUALITY"

1 -803-89~1115 (TotdI H.... R...e'...,

TENNA HITCH by DC SALES
For Class '1 & ' 2 hitches

Adapts your elistmg car trailer hitch lor any
Hf Anlenna No holes in yolX car

Complttl $32.95
P\lI S5 __ ..~

Contact~ Qvonle~ or:

:lilt DC SALES CIt
1602 Chestnut Ridge Rd.

Kingwood , TX n339
(113) 358-0051

Dealer inllUirirs invited

DELTA LOOP ANTENNAS, INC.
12 BRUSH DR., P.O. BOX8063

NEW FAI RfiElD, CT 06812
(2031 746-8368

DELTA LOOP
ANTENNAS
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SG-230

HF ANTENNA COUPLER
SSB, AM, CW & DATA

FAST·INTELLIGENT·ACCURATE
OPERATES WITH ANY HF TRANSCEIVER

TheSmartuner high technology coupler intelligently tunes any length antenna (8 to 80 (I) in the HF band. The
unit will operate with an)' HF transceiver within its' specificalions. The Smartuner switches 64 input and 32
output capacitance combinalions plus 256 inductance combinalions in a "pl" network resulting in over a
half-million different ways 10 ensure a perfect match for the transceiver. And, it remembers the frequency
and the tuning 'l-'aJues and ",ill fe-select these values in less than 10 rns next time you transmit on that frequency,

SPECIAL
HAM PRICE:

$555.00

• MICROPROCESSOR CONTROLLED • 1.8 TO 30 MHZ RANGE
• NON·VOLATILE MEMORY • 10 TO 150 WATIS INPUT POWER
• WATERPROOF • 10 mS RETUNING TIME
• B.I.T.E.INDICATOR • 8TO 80 FT. ANTENNA (AUTH'«)

• FOR MARINE, AVIATION, HAM AND PARA·MILITARY APPLICATIONS

The SG·230 Smartuner is available Irom:

Eli's Amateur Radio. FL · 305·515-0103 Henry Radio, CA • 113·81()"1l34
Gordon West Radio. CA • 714·549·5000 Surplus Sales, NE· 401·346-4750

S(JC Inc . SGC Building , 13737 s.s, 26th 51 . BeUelue' , wA 98005 USA
P.O. Box 3526, 98009. Telex: 328834. Fn: 206-746-6384 Tel: (206) 746-6310

CIRCL E 1.2 ON READER SERVICE CARD



PROPAGATION BY GEORGE JACOBS, W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

Cycle 22 Still Stalled

HOWTO USE THIS FORECAST

LAST MINUTE FORECAST

D_Poar lot: oIo.. _ .......... .. 'Io"' M I._'SO
..-dS3,..-d_~tldlftll ..-dnolM.

E_No ~ oIo"' .......W
3d1l per 5-U1llt.

,... R'2 F'2 IQ12 IF12
....y 157 212 ". 154
June 158 214· '51 158
July 158' 211 152" 157"
August 158 208 152 158
September '57 206 150 154
Octobet 157 206 150 '53

"Apparent peak value.
R12 _ 12-month running smoothed sunspot
number.
F12 _ 12-month running smoothed 10.7 cm
solar flux level.
IG12 - 12-month running smoothed taro­
spherically derived solar activity Index.
IF12 - 12-month running smoothed iono­
spheric Index.

the daylight hours. peak signals are ex­
pected during an approximate two-hour
window immediately following sunrise

•
and again during the late afternoon.
Some fairly good OX openings should al­
so be possible on 10 and 12 meters dur­
ing the hours of daylight, particularly
along an arc extending across cen tral
Africa, Latin America, and into the far Pa­
c ific area. Peak conditions should occur
during the afternoon hours, but an in­
creasing number of earlier openings
should be possible by early September.

Between sundown and sunrise 20 me­
ters is expected to be the best OX band.
Openings should be possible to almost all
areas of the world, often with exception­
ally strong signal levels. Until midnight
good OX condit ions should also be found
on 15 and 17 meters for openings toward
latin America. the far Pacific , and into
Asia . Fairlygood nighttime OX conditions
are also expected on 30, 40. and 80 me­
ters despite high static levels at times.
Openings should be possible before mid­
night along an arc extending from north­
ern Europe, through Africa. and into Latin
America. the far Pac ific . and Asia after
midnight .

By late August it should be possible to
work some OX on 160 meters during the
hours of da rkness. Conditions on this
band, as we ll as on 40 and 80 meters, wi ll
tend to peak just as the sun begins to rise
on the light. or easternmost, terminal of a
path .

Table 1- Measured indices for sunspot
Cycle 22, May-October 1989.

c c o

• C•
•

•
•

fall propagation conditions on the HF
bands. On many days propagation condi­
tions should seem much as they did dur­
ing June and July. On other days. particu­
larly during late August and early Sep­
tember. they will sound more typically
fal1-like, with somewhat higher daytime
and lower nighttime usable frequencies.
Since this is a period of transition , this
month 's OX Propagation Charts cover
only the one-month period from August
15th through September 'l Sth, rather
than the usual two-month period. Short­
Skip Charts for use during this period ap­
peared in last month's column.

During the daylight hours good OX
conditions should be possible on five
bands: 10, 12. 15, 17, and 20 meters. Of
the five , conditions should be best on 15
meters, with peak conditions expected to
most areas of the world dur ing the after­
noon hours. While the 17 and 20 meter
band should be open for OX throughout

1. FInd ",..,.tIott 1nfM" ...ocI. IN _ ,.rtlcu"
bMd opening !rom PHI o,g.llotl Charta lIjlflMl1ftll on
"-1oI1owlng~

2. With the prop.,.tlon 1nfM", uN the:lboft bobIe 10 lind
Ihe.".....lecl.lgn:ll qu.IIIy.._I.tNwlththe band.
.,.lftlllOf .n)'.)' of the month. For•••mp",.n OfMnlng
. hown I" the ch.rt. with 'P'OPIIf#ItIonJnthIl 013 will b:I
good-Io-Ialr (II·C)on Augu.1 f . good (II) on 1"- 2nd . 1Id
3rd,..ctlll:InljA)on11M4th WId 5th.good (B)on1"-81h•• Ie.

Prop-v.IIIon I .

Abo... Nonn.I:"'" 14.
22·23,31

High Nonn.I:2·3."'.13.
17·1e.20-21 . 24. 5 30

Low Nonn.l :1, 7," 10, 12.
15018. 1&. 25. 28 A·II 1I.c C·O D-E

Below Nonmll:ll . 28 1I.c C·O D-E E

Ol.lul't.d: 27 C E D-E E E

~pPKlwJ""qwlltrM:A-E.lcel'-"lopenl....
• • c.pllon-'ly . trong, . 11NCty """SI.

II-Good I~ I oIoog. .. I ~ I J:lteIy .trong ,. , II", be-
~ SI ..-dst ••_ Il!tIIl ornolM.

C- F.... I~ I beI . ..n.. I~H• ....,. . Ironog..-d
wwk. ' . r.", M I n 53..-d sa. with _ 1.cIIng.........

S unspot Cycle 22 continues 10 stand
dead in its tracks for the sixth consecu­
tive month at the 157/158 level.

The world's official keeper of sunspot
records. the Royal Observatory of Bel­
gium, reports monthly mean sunspot
number of 140for April 1990. Dattyvatues
fluctuated wildly during the month with a
low count of 77 reported on April 10 and
12,and a high of 214 reported on April 22.
This results in a 12-month running
smoothed sunspot number (SSN) of 157
centered on October 1989. The solar cy­
cle is measured by the value of smoothed
sunspot number. Between May and Octo­
ber 1989 the smoothed sunspot number
remained almost constant at the 157/158
level .

According to Prof. M. A. Koeckelen­
bergh. director of the Royal Observatory
of Belgium. the peak of Cycle 22 oc­
curred during July 1989. and solar activi­
ty is now on the decline. He is forecasting
a smoothed sunspot number of 137 for
August 1990.

On the other hand. the National Geo­
physical Data Center at Boulder. Color­
ado forecasts a smoothed sunspot num­
ber of 153 for August 1990. This is based
on their belief that peak activlly occurred
during February 1990with a count of 168.

According to daily observations made
at the Algonquin Radio Observatory in Ot­
tawa , Canada, the mean level of 10.7 cm
solar flux during April 1990 was 188. This
results in a 12-month running mean of
208 centered on OCtober 1990. A mean
level of 198 is forecast for August 1990.
Cycle 22's peak in solar activity. as mea­
sured by the 12-month running mean val­
ues ot 10.7 cm solar flux , took place dur­
ing June 1989 with a value of 214.

There continues tobe considerable dif­
ferences of opinion among the experts as
to when the peak of Cycle 22 actually oc­
curred and at what level. Table I com­
pares the following four different
solarlionospheric parameters that
measure solar activity 'Of the period May
through October 1989.

11307 Clara Street. Silver Spring. MD
20902

August Prop:;:a"g=.at::.lo::;""- _
August and early September are usually
a transition period between summer and
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l
.. I== EEB The Professional Amateur Store :~:~~~~~~~D.C .

u_',$_Hol lnclue..

MulmYllI Antnnl
Wind LOld ... Mil, Vert, r_.... Hllgbt In H2 WW. lNd Lbl WI!gbl Lh_ SALE

CA· IS 5' 1O· 21@9O MPH 31 '• • ... " $139,95"

CA·30 9' 1O· 27@90 MPH 39' 1,322 39 23995"
CA -IS 11 '9" 23@90 MPH ;0- .., ee 31995"
CK-16 Thrult Bear ing For CA·18 , CA -30, and CA-IS 39,95"

Ma..mum Acceptable Mast Dlamele' 2'. ·
• ,

One Antenne Does Jl All (50,1300 MHz). 'Crllte' Log PeriOdic Has Flat
SWR, 11 to 13dB Gsln end 15 dB Front to Beck Over Frequency Range.

CLP5-130'1 / / / / / /"/
· SO·l 300MHz / ,,-
• 23 Elements / /

Longest 9'10 w
/

• Boom S-s- $239.95 + UPS

eLP 5·130·2

· 108 ·1 300M Hz €~
· 19 Elemen ts Longest 4 '6 - R[ T '
• a ccm a -e- $139.95 + UPS

create Roof Towers Constructed 01 High Grade Aluminum With Galvanized Steel
Bracing For Added Stablmy And Strength Wil l Eas ily Accommodate Your Antenna
Requirements, Specifications Are Subject To Cl1ange Witl10ul tJotice Or Obligation.
·Subject To Ava ilability

€~ CREATE DESIGN

FL3, ..... ~ ~ ..

• DTM F dIal pad
• BacK lit dial
• Speaker vol . control
• Cellular look
• Wired lor current a·pin mrc.
ICOM, Kenwood, Yaesu
Others Call
$89.95 + UPS.

FL2

-Ultlmale Audio Fil ler. 12 Polea of Tunable
Filtering, US<! S Ways to DIg Out Slonals,
SSB, CWo ATTY, Peak/Notch HIILow Pass,
Release the Full POlenUal of Your Re·
celver.

FL3 With AUf0 NOlch (AN Fl $25"'15 ... .
ANF 138.1~5 + • FL2 Same ..... Fl3 WIO ANF '118.8$ + •

Above Use 10·16VDC 100MA Optional Adapter $9.95

AN'

DATONG AUDIO FILTERS
THE BEST

Always On SALE At EEB Call For Quote

CUSHCRAFT, LARSEN, HUSTLER, AEA,
BUTIERNUT, UNTENNA, VAN GORDEN, KLM,
HY·GAIN, ROHN, PRO·AM

NOVEX SPEAKER MIC. NOVEX HAND SET

Aulomatlc Nol cfllPeek, CW Filler In one.
U$e Between Radio and Spell!<er.Then Sey
Good·Bye to Annoying Tune·Upe, Wflls·
uee and Het rodynes.

ICOM, Kenwood, Yaesu
• Hi Quality audio
• Hi·lo audio switch
• a.smm ear jack
• Rota ting clip
• Split plugs allows use as

mic. or speaker
• Why pay more? $24.95 + UPS

EMOTATORS NOW AVAILABLE IN THE tJ.S.,

1105MSX

1200FXX

201 105 747 1105 1200 1300 1800

Since 1960, The Leading Producer Of Rotators In Japan,
EMOTATOR Now Commands Nearly 60% Of The Market.
Some Companies Show The Maximum Figures For
Rotation Torque, Braking Torque, Etc. But EMOTATOR'S
Specs Are Minimum Figures Which They Can Guarantee
Even In The Hardest Weather Conditions.

• Superior Quality • A Model For Every Application

• Smooth Start/Stop Acti on • Long Lasting Reliability
• 40 Years Of Design Experience Has Produced

More Than 10 Patents
• Conservatively Designed For Reliability
EMOTATORS Have Been Used By Mt. Everest
Mountaineering Parties And Antarctic Expedition Teams.
Buy With Confidence. EMOTATORS Go Up To Stay.

105TSX

201AAX
12VDC

747SRX Sq, Fl. 7.• 10.9 21 .8 27,3 27,3 32.7 38,2

tID
Rol.Tq. 14 37 50 57 143 215 287 1300MSAX
Brk.Tq. 10S 215 502 717 1290 1792 2150

INotes 12VDC HiSp HiSp •- -,- - PreSet No No No oct y., vee Y., •

EV700X
List ~ = SA8O" - .,...

~~ 1800 FSX
ELEVATION ROTOR Write Or FAX For Detailed Specs And Prices FOR THOSE BIG ANTS

ORDER FROM YOUR FAVORITE HAM DEALER OR ORDER DIRECT

CIRCLE880N READER SERVICE CARO



Time Zone: PDT
(24-Hour Time)

WESTERN USA TO:

August 15 to September 15, 1990
Time Zone: EDT (24-Hour Time)

EASTERN USA TO:

HOW TO USE THE ox
c:.ntral , 10.12 (11 (»10 til 0148 (11 0&<l8 (1 ) I).I!> (1) 1·12 PI ie-16 t2I 23«1 111""'" .... 20-22 (1l 10.12 t2I (&10 t2I 20-22(1 ) 11.13 (1)- 2·" t-tl l&-le Pl 2 H lO 11"

~"GATION CHAmS 12·13(1) 10-12(1 ) ol- I!> 131 1i-21 (21
16-20 (1 ) 1&-20 (1 ) e-17(2) 2H3(11

1. lIM Cl'Iert apptopna' i 10 your I......."". IOUllon. ...,,,. ..." .. 1·111(1) = ..T1'Ie ea.l . n USA Cl'Iert can ~ ...... In ,... 1. 2, 1, " . II 22-23 (1 ) 22-02 (1) coce (1)
liP" . IIG<& Md 11'14 ....... In ,... USA InCl *,,_1caM SOul","" 16-21 (11 (llil.12(1) 0&-01 (11 0&<l811l <AnI,a! & (llil. ll (1) ~111l l»4lI(11
...... In CtInMl.a. I,.. c.n1.a1 USA CtI..t In ,... 5, t lnCl 0 ... 12·1612'1 01<19 t2I Soutll ASiI 1i-21 (1) 01<19 PI 1t.21 ti l
. ,...; ,... Will"", USA Chlrt In I.... Md 7 ..... Md 1&.11 (11 (llil.12 (11 Q9.10 (21
.lIh ~Iltt 1... . cc ....lCy In II'It IIttl1.nd1lL7 ..... . li-21l21 li-21 (11

10-11 rn21-22 (II 21·23 (2) 17·19 12. Th. ptedlCI.., lime. 01 GPIfllng• • r. lo ...nd ...nd..
23-02 (1~ ,.", ... . pptOptIIlI m.l.. bind column (10 Ih.ough eo

F.. E• ., 1&-20 (1 ) ""m 17·20 ('~ 0!>48 (11 22.02 (1)
MII" . 1 'ot • PI.tlc ...l" OX '1llIon. u sno..n In Ille leI' 1&-18 I 20-22 (31 SouIIleUl 12·14 (11 ~1(1) 0!>0lI P Ihind eolumn ol lhe Ch.nl.

"20 zaoc .. ••• 17·19 (1 ) 07.(l8 (2)3. T...~~,_ _ It •• I.,. nurnt>lr 'hll "",,",I 20-22 (1 00.Qfi ( I~ 0II-13(1 j
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The best times for such openings are
shown in this moran's OX Propagation
Charts . Don't expect them to happen ev­
ery day. but chances are good for some
openings during the caylight hours when
conditions are expected to be High Nor­
mal or better .

Although a seasonal decrease In the
number of sporadic-E-produced short­
skip openings on 6 meters is expected
during August , occasional openings be­
tween approxi mately 1000 and 1300
miles st ill should be possible. When spo­
radic-E ionization is intense and wide­
spread. similar openings on 2 meters
may also be possible. While sporadic-E
ionization can occur at any time, there is
a tendency for it to peak between 8 AM
and noon, and again between 6 and 9 PM
local daylight time.

Seasonal conditions should beg in to
improve by late August for some 6 meter
trans-equatorial (TE) openings . Theseop­
enings won't occur every day, and at best
they will be weak. noisy, and often af­
fected with severe flutter fading . Open­
ings favor paths between the southern
tier states and deep South America . The
best time to check for TEopenings is our­
ing the early evening hours. shortly be­
fore and just after sundown, although
they may occur at later times as well.

VHF signa ls can be cropaqated tor dis­
tances up to approx imately 1000 miles by
ref lect ion from ionized patches produced
by auroral activity. Aurora l displays are
most likely to occur during August when
conditions are Below Normal or Dis­
turbed on the HF bands. Check the Last
Minute Forecast appearing at the begin­
ning of this column for those days that are
expected to be in these categories during
the month.

73, George. W3ASK

WILLlAMS::~[,~~
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COLFAX . N .C . 27235
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bands for this distance until midnight.
with 80 meters optimum from midnight to
sunrise . Twenty and 17 meters should
provide optimum propagation during the
hours of daylight for openings between
750and 13OO miles. Optimum conditions
should continue on these bands for this
distance range after sundown and until
midnight. Between midnight and sunrise
the best band should be 40 meters. For
openings between 1300 miles and the
one-hop short-skip limit of approximately
2300 miles try 20 and 17 meters during
the day, with IS meters also usable .After
sundown try 30 and 40 meters. with 80
meters also providing good propagation
conditions for this distance range .

Frequent short-skip openings between
approximately4ooand 13OOmiles should
also be possible on 10 and 12 meters,
particu larly during the daylight hours.
longer skip, up to 2300 miles , should of­
ten be possible dur ing the late afternoon
and early evening hours.

VHF Ionospheric Openings
Five peak per iods in meteor activity are
expected during August , and these could
produce considerable meteor-scatter
openings on the VHF bands.

At least one of tnese. the Petsetas.
should be a major shower with a great
deal of activ ity . Maximum intensity
should occur during the early evening of
August 11th oOther peak periods. but with
considerably less meteor activity, are ex­
pected on August 5, 12, 18, and 20.

Increasing daytime usable frequen­
c ies, particularly during late August and
ear ly September, along with continuing
high levels of solar activity should make
possible F-2 layer OX ope nings on 6
meters.
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For short-skip openings during August
and early September. try 80 meters dur­
ing the day for distances less than 250
miles. with 40meters also usable. During
the hours of darkness both 80 and 160
meters should provide excellent commu­
nications over this distance. For open­
ings between 250 and 750 mi les use 30
and 40 meters during the day for dis­
tances upt05OOmiles,and20and 17me­
ters between 500 and 7S0 miles. At night
40 and 30 meters should be the best
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1915).nd $' ,00 (1916-up) aach. IncUdlng sh~ng, $300
mln'mum o.der , W6LS, .5521 Thl.d St,eet East. Lancasler .
CA 93535-1902

CERTIFICATE lor P'oYen eonl. c ls ...~h .11 len ..........lUn dls­
trICts,SASE '0 W6LS. • 5521 ThIrd Sl'MI EasI, Lanc&SI8f, CA
93535-1802

OSlCAAOS. I.OC* good*"'" IOPquallfy ptinll"Il 0- ...
C1S,d deaignS Of IuIIy CW10mlZed c..ds Belt., c. rdS n
more retuNlll lOyou Fr.. tlfOe/'lur.. ......... Stame-_.
c.ted o-terasu. DeDI,C. 310 eomm..-<:iaI.~. KS
•••or

CtANDESTINE CONFIDENTIAL NEWSLEmA. Utesl Inlo
on secret bf<*lcuters , SO. __ $10 US. $13 Ioteign. US
I\lnds,RA.( Box I 10. L.al<e~ , WI 53U1

H.AlLlCAAFTERS Sao .... u.......,.......'....r .nd SWL Wtile
10< ptk:M SpecWy I,Iod8I N...m..s ~1Id At<lOO EIeet,on­
b . PO. 800 lIS. DepI. C. Berwyn, Il 60"02

WANTED 0lDt< mocleI bullS. ......... tu;Ia. and ....-wre
hand~. Stal. Ptb. ......o1iIio1 '.~ 1nQ..... K.TWJ. Rt
11 .800.99 '1201 saum.Bi..".ogtwn.Al35210

HAM RADIO REPAIRI Tl.tle lI\tougIh lIlllklstala. Robet1 Hall
EIed'OO'IiC*. Box 8363. San Frsnclsco. CA ~128 (~

".."."

HAM TRADER YEUOW-SHEETS In (ItJ. 29111 year Buy. Swap.
5811 Mm radio) QH',PIlbilshed lwi<:e . rnon\tl Ads qu"'kly clr·
Culale-no long ....il tor resulls Send busl_i,e SASE lor
SiI~ecopy, $1MOr one year (2. Issues) P,O,B 2051C. Glen
Ellyn. Il6013e-2051: or P,O, Bo_ 15U2C. SMlll• . WA96115.

MHAMLOOM COMPUTER PROGRAM. Full features. 18
modules . ""t<>4O;l. 1-oand WAS/OXCC. AQpIe. IBIol. CP/M.
Kaypto.Cl 28 $2. 9!>.CO-KAlAWH . PB 2015. PaabocIy. MA
0196(l.

C8-TD-1OM CONVERSIONS:; F" Illt..... q lie' 1ftOClI6-
cetkHl hentw-. boob, p6Ma, ...... parlOi,,_C8 ee­
____ Cetalog S1. CSCl, eo:. S15OOCQ, PI' II lb, AZ......

ANOTHER DAY wi lli In empty mailbox? IlTIPfova your OSL ••
lurns with Sec.eIa 01 S"ccesa'uI 0Sl'1ng by Ge.ryL De"'"
TNs..... ' ....,. QUide 10receptkln 'tIPOfIing 'ndOSUng swse.
Ut.lfy. ham. and~ llatiollll rytIling

"om baicalO~tec:lll1lQulll .~ S9 95pluS$2a.tl.S3
a.tllo<aIQtlOfditfa.U,S I\lndsonly.Or"., nowlromT.... PU>
lcI,ioIlII. P 0 800 .93.Lake""'-. W1531 H BooIr. catalog
$1 00. t......itll ordl<

T£N.TtC; New bol<ed ....... 1990PfOdUC'IIOO I'I'IOdIla, USA
mIIdia. 5e2 ()mnI V. 585 Paragon I_II'o.,S. Tllan.25 1 5
tcW and .t2OHercules 1tcW~. ampIIfIaq ..- ......
238. 253. 2501. dry <lunmy loadS 23ll. 2-40 'flllle lltlltkln
25108. rnobIII HI' antennas. keyltf'I. c:aI:lInIlt.mera and ee­
eesaorloN. VtSA1MCOf chick. FOfbellldeelwlthpersonaISl"
."'., ...he.'phone BII Slep 7Q4.524-1519. Slep Ele<;tr"""'"
Compeny, H~hway«1.Otto. NC 28183

PACKET PICTURES FO R PC.nd CIonea: These dilli<. lra
Iullot ooIor pk:lures al,eady C()lWfl rllJod to the U FJXFEA ' 0 ' ­
mallor pualng v~ pac:kll, Three diaks containltl\l pk:tures ot
ears. pia.... Khemali<:a.•nd mlscel~neous drawings ara
$ I 0.00;PSE S(lI'CiIy CGAor EGA pk:lures.81_ disks containltl\l
bolll CGA.nd EGA pl<;M.. ar. $20.00 Eeeh dill< contains a
"USER EASY" vilIwi"ll program IMt.1IoM pictures lObe <b­
played .nd viIwIId in eiIIlar CGAor EGA formal (VGA'" ...
p1ay.lao) If you ....... lIla.- IolF,lXFEA EXE prog.am. and
IIlII PC or dona .~ pictures ... dllplsy 1O)'CIUf k ,een and
..... 10 dIak as !hay Ir, tIeIIlg , - I Order ItClfTI.
9;lC:Ku.BT. 5081'Mul1t'1l: Rld9I [)<';.e . W Acltlir-.. Geor·
gIa 310l1l!1 SOfry. noCOO.or c;fta..c....

"IJ. ClLR PIlQOl.CTS MADE .. us-.
BARKER at WILLIAMSON
~ Ccwnmuricohon~ Since tm
A!.ou~ 'M1IeOlCai
10 Cootll"'-' lln$IOl PIlI 1'lOO1

is) 7aa-&5&1

Model AC 1.8-30 '198.00'"
!I~ a. HNO.HG

• S'MI Mao:2;1. 1,4 1 0Yef0Q81rom HlloJOMHl ADO seoc
• ConbEtnsloled inoppc.,motetv80 fl . space~ ACS 1 8 30
• IdocII lot COfTVT'IDfCIJI seMCes 10< mulh Ire. • -

QlMf1CY operaIiof'I wolhout the need 10< Wl11t #14 STRAHDB)

onlenno tu~ Of OddITIOf'lOI ontenocs "","lISS SlHL WIllE

• Handles 1 KIN. 2 KIN PEP CAS '273.00

• Highet power rrcoee CMJllJbie on SHPPNG a HANOI.NG
5PElCioi Ofdet ccotcct vcu ADO uro
deale< Of faclorv

'198'"
Mode l AC 3.5-30 ~~

• S'M? less Ihem 2 1 !Tom 35 10 30 MHZ
• ComplatO O$$OfT\bWXlBolun terminoledwilh -A ACS 3.So30

stoncloJd 50-239 conneclOf <;.~. wrTM #,. SlIAHOtO
• ~c0Xl0bilitY1 KW-1KWPEPtCAS Hig'- SlAIPUSS ITtfl WIll
~ model is a..oilable on !PEICioI or<:ter 1273.00

•~ lot 50 ohm I : ::Jol... ~ a HNQ.f«;
• 'h'eoll .... PfO(Ifbok.roondtxJlolocing~ ADOUro

I: Only 90 leef long :1
~ I t; ! i 1>

us~ flO;) u23,....3

Pt._ Nnd all reldllr InQulrl.. dlraoctty.DVM $179.95

"'IC I ". S2 orM s.:..--­'\J1IOIlOr~ co. III
=1 l.OClSI orcon.;;I; Up 10 11_.,r..... n. ; I

~,1 wan audio amp;t Mi!'Il R......;
MIc a~ ...... wol. cOIlltoli.Roiq.' 10
12'V' 1n1..tK>K to U1ltl1 Com _" M
V"~; Pro_ Dl9ll.. v...... CO. 10
1811. _Iboz. bullellns

Mini ,.,,.. 0!!I£l W"--n, ~~~~Cat TSOO~ , ......J!oo
Allows H.T.to scan 100 8120 V & audiO In; Field Prn-
Channela & proglllmi ~am .50.000 Codes; MOIl1 . &

H.T. lor ~eId usel DIPcIIII MSM dig~~,~~gT:~~~,
Metar; comment 'Ie dll:to .~..&~ _ . 2. p. __
....ume & delay; scan k........,. U1 con, ............
Ollll ; loads Fl727 In 15 Me. QUAD opllon adO.: 101M" 2
Hardware . cables. & disk Ait1l. relays: S digit master
ineluded lot C64 0' IBM ontoft control lot each r

120 • CQ • Augual1 990 S8Y You 51. II In CQ



.._-- - - - - - - - - - - - -

HAMS: USE AIRMAIL POSTAGE reuses Many cccomes. POST CARD OSL KIT,Converts Post Cards , Photos, roosts : PICTURE OSL CAADS of your s~ac~, etc" ' rom your photo 0'
mont~ly ba,gains, List '10 SASE, Wilflam Plum. 12 Gfenn Stamp br ings cncctar. K·K Labels, P,O, Bo. 41 2, Troy, NY black ink artwork 500 $26,00, 1000 $40,50, srsc noniJlcture
Road, Ffemmgton. NJ 08822 12181-1)412 ca rds, C"srom p"nted cards, ~en<l spec ,ficatlons 'or est"

The Ox Bulletin provides all the OX, propagat ion, OSLoequip-
mate, Send 2 stamps tor il lustrated Iite ratu,e, Generous sam-

EMBROIDERED EMBLEMS, Enameled Pins. your design, ex- pie kit $2,00, hal! pound ot samp les $3,00, Aaum's, AD 2, Or.
ment. OXpedillon infOfmatlon you need, e\lery week, SASE 0' ce llenf quality Free booklet , Bo, 682, Oepl. 67. Littleton, NH cha'd Aoad. Coollersburg, PA 1~{l36 Phone 1·2 1 5~7g·7238
call for samples , Bo' 5Q.C, Fulton, CA 95439 (707·523-1001). 03561 (603-444·3423)

T~e OXMagaZine isyou, mont~lyTickel to the OXgame: OXpe- DIGITIZER FOR IBM COM PATIBLE PC, 640 by 480 resotu·
MACINTOSH SOFTWARE $end 'or info on e,cifing ham fa·
dio programs zeo CorPOration,?.o Bo. 3720. Nashua, NHdlt ion reports, OSL managers, propaga\lOn. equIpment ,e· \IOn from VCR vicec Camera $85, Demonstra llon disk $3,00
03C161 . (603) 888·7200 Fa. (603) 888-8452\I'ews, more, Only $15/year Bo< SOC. Fulton, CA 95439 cccewa.e. Bo, 3091 . Nashua, NH 03061

(707-523-1001)
OSL's: TWO--Coior $26 ,95 per thousand samples, brochu re, HamCall / CD-ROMSCANNER OWNERS TIw Scanner Listener 's Handboo k tells $100 Don EllIS, K3LOQ. 840 Chapel Drl\le, Zephymills, Fl

~,yoo how to hear more on your scanner radio LIsts band as- 33544 500,000 HAMS p ius
' .000'1 ot PuDlic OotrIIllnsignments trom 25 MHz to over 2000 MHz. plus tecewera. A_ _ I0~...mo.nd D...

scan""rs, antennas . accessories. systems. and much mor~ COLLINS 30$ 1 Amp W.E. $1495.3 1284 W E $1 00 351 a-t . .~
$14 95 plus $2 slh, $3 foreign, US funds ,catalog $1 , free w,th 351 A·2 Rack Adaoters $100 eacll , GC-3 Carrying Case $75

"'~.
~000c,, _______ ... --'--,",,' "",'"

o,,,er, Tiare Publica tions, P,O Bo. 493, La~e Geneva . WI 148C·l NBFM Adapte, $45 . KSGIT 713·331·' 074 """...._-,,-_..._'"
- -""..-" ••53147 _cou-o,," "",.. ____. -'.._,'"
RAOIO SHACK COLOR CO MPUTER Ham software aM

FREE LIST of tow-cost nam equ,pment lor SASE to WA4DSO. Hardware FreeCata log Dynamic Electronics. 80. 896, Ha' t-

iZi "UCKMAlI:TI!K PubUshinll EB3037 Audley, Gastonia, NC 28054 selle, AL 35640(205-773-2758) AI. 3. 0'" H· "'1"","1, Vlrglnlo 2311'

'0"."'"'". 1C<I,2nH~1

MmmanCt®[ill[f 0081cdJOCID
1990 Buyer's Guides

--• •

Sp.'" On Hu ndr. " . 01 Am.t.ur Rod ' o
Anlonno., Rol"tor. , o n" A" " ...o r.o•
•_~ ' I _ ._.

... ....... u" 0 ,",1• • _ bOo

IR!l 4iiiateur Radio __.!:'.!.'

1990 ANTENNA
BUYER'S GUIDEThe Equipment Buyer's Guide gives you the edge in

selecting just the right equipment forthe shack, whether
is be HF orVHF/UHF rigs or accessories. All the informa­
tion is here in one handy, concise directory with descrtp­
tions, technical speclficatiw,. aodel numbers, retail
prices and photoQ1ij8.tl.filh~u do to get a license?
How do you put~tation on the air? What trans­
ceiver features are Important to DXers? What equipment
will you need for the new code-free license? These ques­
ti ons and more are answered in feature articles. Buy with
confidence when you make your decisions based on all
the facts.

You'll need the Antenna Buyer's Guide to squeeze
every last dB out of your antenna dollars. Make sure you
get the best possible antenna system for the best price!
HF and VHF/UHF, directional and omnidirectional, ver­
tical and horizontal, mobile and portable-they are all
covered in depth. Tuners, cables, wattmeters and more!
You'll find detailed charts, specifications, photos and
retail prices. Advice on getting the proper tower and
antenna permits from a leading authority on PRB-1. Step­
by-step guide to putting up your first beam! The bands
are hotter than ever right now. You can't afford to walt.

ORDER YOUR BUYER'S GUIDES TODAY!

Don't miss the most valuable buying guides in the Amateur Radio field!

YES, please send me copies at $4.95 each:
o EQUIPMENT BUYER'S GUIDE
o ANTENNA BUYER'SGUIDE

o Check

Name Call _

Address _

Ci ty State Zip _

Send only $4.95 each today, Foreign: $6, U,S. funds. 0 Money Order
o MasterCard 0 VISA 0 Amex Card No. Expires; _~ _

Signature (required on all charge orders)

Mail to: CO Communications, Inc., 76 North Broadway, Hicksville, NY 11801/FAX: 516·681.2926



FREE
SAMPLE
COpy!

ANTIQUE RADIO CLASSIFIED
Antique Radio's Largesl-Clrculallon

Monthly Magazine
Artk:1e• • Classified.· Ads for Parts & SltrviCN

A'lo: Early TV, Ham Equip.. Books.
Telegraph, 40', & SO'. Radlol & rnortl..•

F,... zo.word lid • • eh month. Don't miss outl
Fr•• Sample. 6·Month Trial· $13.

1·Y••r: $24 ($36 by 1.1 Class). Foreign· Write.

A.R.C., P.O. Box 802-C9, CarlIsle, MA 01741

CIRCLE 1330N AEADER SERVICE CARD

CIRCLE 141 ON READER SERVICE C ARD

CO....ODORE 14 HAM PROORA.IIIS; 8 cIIk... _ 200
Ham POll'''' S16.95. 254'~~ uro..-IaI ..n-•• c.l·
aIoQ 01 Ut .... GwMs.Jr6.lIt and British 0-. ._ Sp..,
SotI'Q••, eo.. t064AA. fatei'D. fl33928

HI-ftCH TRADER, A Nalklnal buy. sell. trade Qublleallon lOf
AmBteu. Aadlo and ,elated equlpmelll and HfV\ces. Pub­
lis hed tw~. monthly a nd mailed 11' 8! clU I AAnu81 sub8crlp.
lIoll ra il S ' 3 ,OO (2~~) Send lorsample~, New sulr
IICribef"-eeNe one I," .cl (50WOfds mv:1mum, pIee.&e). HI­
TtCH TRADER, P.O. Bon 1152. Nofwa".CA9ll6$1-1152

COUNTY OUTUNE MAI'SOOK. ,.llfIy stilI• .•" " 11.
1I'l,.a ....~.loggiingtlPKe_ S7,50_ItiQ;lif", S2.SOI
US. $MIX Co.onfy Hl.rIler • Co , , l,lRCll. OSU. CorrcluIer
C.'d1~Bur-..Pr_,Boo: 6<l36-A. Florence,SIC 29502

SUPEREASY HA/oII~. All cla8siflClltu.. Men'OI t aida
" ern psycllologisllengi..., cut stuot,1lme 5OIMI , SUPERJ'AST
MORSE OOOE SUPEREASY: Sut>limir'llli CUlIllnll S10
l.EAR~ MORSE OOOE I ~ 1 HOUR Amazlng.- super_BY
lechnlQue. S IO. Bolh S17 . WRITTEN EXAMS SUPEREASY
NcMu, Tech . GIIn; S7 NCh. Mv1Inced. E.>clra S12 Nch
~k lIUIlr.fIlee. Frea ClIta1oo: SASE. Bahr, 1196-02
Om.... Palr':Uy, Fl 32905

IIorM c...- got you ....., Why lel a ........ blocIi: IW'dt.
_ you lIfld qradinll" u.s P/4SSPubIaI.'V'. CW lIIeft.
.-.B1oct; 1....1O~ II. ....INN bern.o L.wt lololo<
ll'III_n.octIOna lor 3OdilIyt--ReaIoIIta 0 " dl ElasoIOon
40 yea.. or _rcIl, lha CW MentaI- I ... .-
guided medt1ation. dynamic: YiTu.hzalu. , and pooroertul alfir.
fT\iIl.".. 10 blaallhrough manlal blocks. You can cSo coder
That maana new bands, mof. contacts, morelun l (This is 001
a ON pr.ct lce lape,j The CW Mant.I·Block Bu.'er audio
C8SSlIneand p r.ctice booklat Irll only S24 95 ppd in the US
(NY rllllklanla add $1.87 aa'" Ill"), (Ouar>lily discounts lvail­
IIbIal<w eh l l 1.) P/4SS I'\dIf."". P.O.Boo:S70.S'tonyBroot<.
NY 11790

FtOERAL FREOUENCIES: The _ . ..- co,,*",, Iial­
inll _ .... ~. Law Enror"",.oI. MiIlIi ty , Delense. M­
bee. Tr.."..pk4 much much more.TV ..I*a, taleptool.,
pegOng. and otlWrfrllQ8, 22"pegaa ' 51" 95pk4S200p&hlO
ARTSCI , Oepl . RKY , P O Boo: 180f8. Burba.., CA 91507
(81~j...of()OO) lAC,VISA. "'MEX. Oiscove. CA reaidents add
675 '10"1011..,

ROSS'S$U USED~ (ONLV) SPECW.S. ~1OOOOd

TS-9JOSIW...T S1 3ot9.90. TS8'lI&W "'T SI 68$.9O. Yf'O.230
530990. TS-1I!106 "'99 90, SM-22O'W8Sll Sof29 90, l<f'S. l '"
Sol9 90 1COt.l1C-2S1'" $39590. 9lXl S299 9O. 1C-130 S53990,
P$-lS $1 22.90, SM-a Sol99O, 761 S1799 90 HAl. CRl-200
S'''9.9O. ROV·IlX)2 S59.9O YAE5U FT-225RO $589 90. Fe­
700 56990, FRA-n oo $39 ,90, Son $39.9O .LQOl( INO FOR
SOMETHING NOT LISTED?? Call or wrllll , WlIl\llve over 220
u8lld llama In . tock. MENTION "'0 .Prices calh, Foe Preston,
Hours TUIIlIday_FrKMiy 9;0010 6:00, 9:00- 2:00P.M Mondays
CloHcI SlItu.oiIy&Sunday. FlOSS DISTRIBUTINGCQt.4P,o\NY.
78 South SIale , Prea1On.ldaIlo 83263 (206-852~

H..... RADIO "EPAlR C ENTE A, q..-ry wortunanIl'IiP Solid
lla.tllOlIubT,.......... andmodllll, AlIo repu HF .,.,.rera.
A.-ZElIIclranIC Aaplir. 363Il E. Ifdan Sc!Io:lI Ad.• P1c.'*", AZ
85018 (BO:Nl56-302.).

AMIO,," MACINTOSH, ATARI XUXElST Amale-ur Radlo PO
aot1Ware Sol ,oodll~ . Two-atlmp SASE brings CllI. 1og Specify
corT'9Jll1f1 Kinetic Oes~na Hl mwarll , 80. 1646, Or.nge
Pl tk . fl32067·1l).46.

MACINTOSH HA/oII SOFlWARf-QX HElPER"· ahowlJ
blla.ring. dialance,"illY Ilna , GrMICifcle. MUF. ca....1dan­
1~_. CW coda PflloCticII, mora' Sol995 SATEWTE PRO....
ahoorI grllP'*:a. _ from.-.:e, &l. el. an. mora! S79 95
WrilllOl cal lor Wo, l,IacT...... SoItdIll .P.O.Boo: 1590. P\)rt

Orchard. W"'8I366(206-871 ·17Oll1

SURVEILLANCEICOUNTERSURYErlLANCE (1lIvlC" cal·
alog. Camaf..,bug dII111C1OIlI, v\dIeocama.. de11lC1OIlI. I' ....
mitlllfl, communlealiOnll, anll much morll. c.t.1og $3.00
OSP. P.O, 8oJ< 1275-CO. Redondo Beach, CA lI0278

$2.50 BEAM HEADINGS 330 OX IocaliOnlllrern 150 city
choica Long SASE Bear1nea, DK Hlrd:looIc lnIo DX BLUE
BOOI(. "920 MaytIower 51 ,eo.:c..FL32921

BIG SUMMER SALE; Radioa, aeannotrS. ex-r • • •r , ...
1IIr'IMI, CBI. mal,,", FULlUNE LOWEST PR ICES. Cd .
_ big . c.talog 51 S P W., 921~,. o-alWf lOl', IN
463(W, (211) 12$01..... YISAIMC accepIlId

MORSE COOE and RlTY I'ROGRAJ.l DISK doIIa MOd . nd ..c:_ VlCo20c-64 SS, lape 56 COOEWARE, 80. 3091. Nash­
ua.. NH 030111

kltlllomtl
omm

enter

FREE SHIPPING
UPS SURFACE

(except towers/antennas)

Factory Authorized Dealer

• ?COM
• TEN-TEe

CA~~J~LL 1.800.70K.HAMS

1-800-765-4267
• HElL

• BenCH eR,Inc.

• @lif1;..EB)
• NCG/COMET

• Kantronics

• TELEK lliltflilillJ

• Nye Viking

Palomar

·6
C.O.D. • Astron • International Wire and Cable

. O U .. /NONO
ANT.NNA

• ~nen Antennas

Hours of Operation
M-F !l-6
Sat. s-s

122 • CO • AuguS11t90

9500 Cedar lake Ave., Suite 100
Oklahoma City, Oklahoma 73114

(405) 478-2866
FAX

(405) 478-4202

say You saw It In co
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HAM EQUIPME NT, For NoYice , E>tra-clan. orexpe rimenler
611st oller Fa ir to lIxellHlInl cond ilion lCO"lIC735 HF Hans­
eeive r, ICOMAT·lSO a nlenne tuner, Kenwood TM-411A 70cm
uansee~r. AEA PI(·232 muilimooe dala eonlroller plus AE.A
Compa kra tt ",,~h FAX. He alhk'l HX· l 681 lra nsmitle r. Heathk,l
HR-I680 reee~r. Heat!'llc il PS-23 l)OWer auppIy. Heat h~ i l

HS-I661 $l)IIa ker . "lFJ.751 SS8ICW 1lgl'\llleMarlCer. ree­
Tee MOdIII 228 Anle n.... TunerlSWR Bridge. Johnson VIking
AOven1urer5O-wan Xla konlrolled lra nsmille r Bob. IV4CTH.
SWle 297. 11220 W.., Flor....nt. Flor....nl. M,uourl 63033
(31~7-889-t)

FLAGPOLE ANTENNA operltet 10. 15. and 20meterl wilh
llUIOrI'\lIloe llllndSWlle hing LookIllke a llegplN Y'JU can
evenlly.!IIOg ' T..,.. lllClt tal. lit• ......., In arnallot' .piwhfI'e
'1I$Irie~proIlibil0 11>e1 anlervlU ' Insla llt in mi....l..' Our.
able SUtHesillant piIIltIe eo<*ructoon for~.. oItr(O,lbi&­
f'ee seMcII Stncllor IrllCl onIor....t iOn . 0tIlef modeIII and 00-
Il-YOUf$e/f ~it, l iII1lIe lICE ELECTRONICS. 933 W St
Ow A........,. SI ler. MN 55OB2

WANTEO. MuII....nd lu\(I....,... one or rwo pIIICII. 19S01--
196011. by ::-.ec_er. B oPO t, TeIIIfunI<en."t; Ant eondo"on
Alto originalMNil;e Ior"'- Willord W ea. Bo.
103. Briltlin. PA 16620

PERSONAun:D BEAM HEADINGS. From )lOUr 0T1-I to
OV'IIr SOO WOO""""", loc:Il~ S5 SO p(l8tp,"11 S HoIzma.n.
POB ~2. Millord. NH 03055

ers SingIIt 8 or 16 1KOI0Cl1I 11'0". ..arlablof repeel .n-ooitor
andPll. SH6188 OST. Comple1e PC8 kit S65 paatpIIOCl Ana­
log TechiOogy. POB 8964. ForIC<:Ao-.. COtlOS2S

AMATEUR RADIO MODIF ICATIONS: FirSI Hme a va illlble in
one book! Va esu. ICCM. Kenwood, AhrlCO. Sanlee , 8<la re " ,
and rrc-eu Very eomviBte' ! Easy-lo-Iol low dlrBetions a long
"",Ih exeel le nl seh&matic d ra""ings . 192 Pl'1iIII, S19 .95 plus
S2 00p&h to ARTSCI.OIl'P1 RKY. P O 80. 1648. Burba nlc .CA
9 1307 (818-ll43-4080). loIC. VISA. AMEX . OillCoYtIr CA res~

<JIInls add 6.75% sales tax

TRAVElI HIG H INCOME I ROOio oIlicers needed lor Shop­
llOlIroernpIoyrnl:m1 . MUSI have FCC S&c:oro::l ClaI* Radio-T.
graph IicIlflSll a nd backgrOUnd in eJeclronicl . Appro.imately
S70Clll.00 per month 10 start aft e r 6-m0r0t1l l ra inlng c.n or
wrile . Rae Ee llOlS , W7fFF . Ame,ican RadioAaloclaloon, 5roo
Ha" . uo,1dI Ferry Rd . Unlhicum He igllta. 1.1 0 21090
(301-850-5379)

Cont.., Code.. Y'JUr tiekll! loCWConlealing.nd QJOng' ThII
OOWIIrIullllrlllS 01h~1 _H"elapel teae _ Y'JU iQ
COPY lhe essentials tor wortc ing OXand con1eall .Code recog­
niToon ill eoncliti<)o'leo:t at 30140 WPIoI on the High SpMd eq.
IIIneand 115016OWPIoI on lhe UlTra High SpMd CUIIIfIe In
no lme ..I ill. Y'JU _ be aIugg;ng it out WIIh the belt 011..... '
lkIbIlmMall tIOOSt YOU' speed .~ Sl. 9S eaetl (lCICI in US
(lIllIIC;f'y w!liC:h prog ram you _"'lor S21 .9S torDOIIl.(NY ,....
denII add 7,5 '110 51l1li tu.) PASS PublilJllng .eo. 570. $tofly
Brook . NY 11790.

AZIMUTH RADIO PRODU CTS: AWA RDS OSl UeRARY
ALBUMS. AWARDS8ASE Log Software. WEATH ERSTAR
WM ll>e1 Stations. World RIOdloSPH ERE GIot:.- SPRING
SALE SPECIALS. TOLLFREE ieee 882·1388. FAX 701·
513-1482 Write AZIMUTH. DlIIlI COC.3612AJtaVtllla.Saru
Rose. CA 95409

CONTEST RADIO, INC.
17/12 METER

DUO·BAND VAGI

MODEL 1712·3

" O P T IM IZ E D USING THE LATEST
STATE OF THE ART S O FTWA R E"

Model 1712·3 Specifications
• eon"ructedOl6061·T6 Allim inum Tubing
• All S tainlen SI'" Anl..,..na Hardware
• Full SIze p arasit ic Elemertl l
• FW(I Gain: 17M • .-4<:180 12M 5.• dBd
• s reet t e s.ck R. l iQ: 17M 11.5 d B 12M 15.5 dB
• Wind t.o.d : 3.75SQ, FI.
• Wind SUM"": 80+ MPH • Boom !.engtll ; 12 Fl-
• Longe.1 Elemertl : 27.1 FI. • Turn ing Rediul: 16 Ft.
• Al sembled Witlght : 16 Lbs.
• DI.-.c1 SO Ohm Coaxial File<!
• High Po_TrllCll ln omen EIemetI I_ 3.I<W

SALE PRICES269 .9 5 -+ Shipping Reg. S329.95
" Ourabill ty An d Perfo rmanc e O n 17M/12M"

Contest Rad lo,lnc, "Itt
449 Widow Sweets Rd.

E x eter, Rhode Island 0 2822

(401) 295-2130
SpecifielOtlonl Subjec1 To Change Wilhout Notice

WANTE D Ant_ tlOOl< TI'Ie LOl:lP ,...., or ongonaJ. ~,
prit;e or phoI~~"and r.- me W7W, L R Smytl'le .
19917 NE GliaanSt . Por1tend .0Ft97230.

...EATHKIT EOUCATIClNAL SYSTEM tor Tra....tor CHc;vj('"
sign. eoUlplele WIIIllullralning eourse.nd a o'eal QUantoty 01
buiklong OIIrts. t+IIw. newer l4Illll PaOClover SIOO 0010r andwill
aeII lor SI5Q00, Write to WllHVZ. 702S, Waahlnglon St . Lar>­
t;aster. WI 53813. or phOne 606-12J.7S!>S

FOR SALE. 3000 lubeIaII .-1n box.... SI ClONeh YOIJ OIlY
....ipping Stncl S1.00 lor Iislto Box: 16. OO)'1lftlu,g. PA 11219.
or phone 111-349-1711

CW? NO Ploblem. YOIJ ean iner_ your....-:l. no matte<
llOw ....ny "mes you '"" 1. 1Ied belore ,,"ullI a_IMod
wtIen you loIow !he instructions. P.t.SS 1'\IbIiatwIg', CW M_
Ial-BIocll 8 u, Iar proo'am helpa you e.oplocle men'" block l
thlll hOld you Dade. Based on 40 yea.. 01 r_'eh.!tIe CW
Menlal-B Iocl< BUl t..- uses guilllld meclitatoon.llynamic .......
.liZations, I nd powerful lflirma.l~ to I)Ia$f through mental
f:*)dcs. You "",n do c:ocle. ThaImea... newblIndf. more con­
taels .more run ' (Thi:l; it not a CW prat;lielll_1The CW U­
....8 1oc:k 8Ulliffa udio eallf!tletnd pr. e lice tlOOl<,,1• re only
S2' 95 ppd in ll'le US (NY resOClen!l add Sl .8 1 1l1111t; tax)
(Ouanlily disf::oJnts aVil illlbie lor t;1II_ ,) P.t.SS Publlllning.
PO eo. 51O.5tony B'ook . NY 11790

CW DX f No Problem ~

CONTEST CODE. This powerlul hypnosis
cassette tape teaches you to copy the essentials Jot
OX and contests. High Speed (D'40 wpm) orUltra
High Speed (50160 wpm). Sublimlnals speed you
along' Only 20 rrinJday for 30 conseo.rtive days.
Each tape $14.95 (Specify which program you want)
or both lor $27.95 ppd inUS (m residents acid 7.5% tal).

PASS Publishing, Box 570, Stony Brook, NY 11790

ConnK1ora

3OI300 Wf3 kW

"""" W0-15 kW
D-150 W
1So' l 50 WII ,5_W

Forward
Po_

Freq.Ranga
In1. Sensor

"a-1SOMHz
l0f0.m MHl
18-1SO MHz
l0f0.m MHz
1.8-150MHz

~
CROSS I*'fOt.E
$WMIOWER
MEIERS

CN 'IOill

--,,,,..,,,,,,,
Ns-&63BMlBN "

""'''0"'",,"
CN·101

o DAIWA
Coaxial Switc as
PAT. No, 59-00038ll3

C5-'D1 CS-201G C5-<D1 CS 4010 cs-e F..-q , Range Fot ".d
"

,.' ,- .- .~. • PoMiOn lie tiel ...- PoAa: eon-.
FI1>q I 11;1 . 500 MHz UGH: ...'" ...'" UGH: Cl't-41l)M ' 3~'50 MH: l~l50W S<»3O
.""....,.. 90-", "",. S<»3O "",. BNC",. CN '«N " ..."".... 1!i11 50 W S<»3O

CN ' . .. . ,"""'.... ,'"'w 90-",
Inlltlon: ."'.. ."'.. ..... -scee ."'.. CN-62OIol " • 1 ,lHIO MHz 2IlOWI2 I<.. 90-",
....... AII!IftO: 25 t<W PEP 2 ,S t<W PEP 2 ,S_WPEP 2 5 t<W PEP SOOWPE!' 'Lei i Wlih hb4&;&;

..WCW ,~CW ,~CW ,~CW ""WCW • ' OpIkw.... "'lIbIIt III We ' I"
,

tlo"~ ... ,- J 11....... 0.2 .

- - -6. i; -r - ~,
.:. __. -_ - _ 0

ELECTRONIC
KEYER
8-50 WPM Perfecl
3 :1 dol/dash/space
ratios, LED Indicators.

,

AUDIO FILTERS
F our ataoes ol liltering. . Va ria ble bandwidth
oye r bro.::l range .. . Razor sharp CW
reception ... Bultt-In speaker . , . PLL t o ne

decoder ci rcuitry.

For more Inform.tlon, full line cat.log ordealsr nsafflst you c.lI:

ELECTRONIC DISTRIBUTORS CO.
325 Mill Street e Vienna e VA 22180
Ph 703·938·8105 FAX 703·938,6911
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_ MA)(COM '
~ .IlIITOII'A'llC """Ufl'" _ TOOl..

The ul1.male advanced lechnology -

wheo '1'00 need 'I most

QS.L SALEI 100 OSL ca,d!i sa. 2001$11. 3OOIS' A. 5OOIS20.
10CI0IS33. F'ee shipping . Many popuIa' I "Iee and coIof• .
Qua,a"'eed conect. f'I'Ione 0' Wflle 1Od8y '0< lampln or 0'­
daring. Shell PrintIng. KD9KW. 80. SO. Rockton. IL 61012
(81~2&-2193)

p. O. Box 861821
Plano. TX 75086 1821

214442-1721 • FAX442-3609

WE SERVICE
KDK. SANTEC • THl. WELZ

tg. Is &ervklng products sold by EN­
COMM. INC. s uch as KDK, Santee, Dt.
mood, Welz, and THL All service Ia on

• C.O.D. Of credit card baeIa and In­
cludee a 30 day guarantee on per­
fonnod seMoes.

FOR SAL.E; V-. FT-209 I'anC1'U1d~. .. _in
bolow. 0A-3 iIdIlpIer. MH-1 2 mIc:. mabIIl bfac:I<eI ,
FN6-4 ban...,. ..... c:h,ugo!O An, f n • ..,.. oller , Wanted.
HF~ie' witIl10 met.rs. MIaI tI8 mini. Clli WNiCAJ. JIm.
702-827-3074,

RTTY JOUR"l"'-: Published t....l~ pef ..... ', Coverlng,l'Ml
dlgl,al rnodeli 01 RTTY. AMTOR, F,u. PACKET. 1)lut ,.,hnic:al
a nd 01!>e, lnte'Mllng I rtk:Iee about lhil ruclne, lng pI>ue 01
Hem f8dlo. $12 .SO per.....' US.I,.loretgn"lgl'Itty hlgl'l8f .RTTY
JOURNAL.. 908!i La CuIIe AWl.• Fouruln V.Iley. CAlr.l7Oll.

tge

WANTED, so mtf. and 40 mtf , NoYIc:e~ in FT·2ol3 00
HC6~. K8LJ0. 2023 La...... Rd.,~. "'1A8843

ATTN ON FREAKS Why prf me:n? W' OOIg e........ ,...... 00·
_lid' KelMOOd SS8 Fill... VK-88$l b' 1'S4oAO. S50. Ken­
WIXldON F_. VK--8l!C1 b' 15-840. S50, 1nI........... FlIdo
88H250 IiC b' TS-93CJo'9.AOtt 40. S4S. tnt_bOnId RIo:Io
4~ C b' TS-83O. $ 100. Eo • • 1P'fCa. Of... T4>:C
IlI'I'ltr and MS-A Powef~. $ ISO. 0 FWC f I" . f.
_ tClIIo••• S/'letWlXld 111_ BI8r*er . $100,M
SO "'~. Owe •• iliJI'Il deliflld PU. 2015-334-5252.

law :a COMPATIBLE' Sl2K.. 2F0. RS232. hr mono-
ChOi .. . .. _. 1495. F08 Cal4Q8.T3$.l833 8M.
b 4«llI. Slintll Clar• .CA9505A

NO PRE-AUTHORIZATION NEEDED,
ADDRESS AU. PACKAGES TO:

tge S Ime. Dept
c/o _

731 lJngco DrIve # 107
Richardson, TX 75081

PIeue Include, in the carton with the
unit. a description 01 the symptoms and
how to d uplicate them. Notification 01
receipt will be mailed to you at check-In.

We Sell
DIAMOND ANTENNAS &. POWER
METERS, ASTRON, ASP, BIRD,

DeCIBEL PRODUCTS.
CAli FDA A PRICE UST BY MAll

,..0. aO& 502
'L Loll4o,.ole, Flo :.,3 0 2 Co" SO"",.

L._~1~2~).!~,~..!!~......_ ...__..1

, VISA

HAM RADIO
CLASSIFIEDS

Buy' Seu - nude - NATIONWIDE
. A ds &. Subscripttons Token

By M!!il or p hone .
Call Today and Use Your
VISA or MASTERCARD

SubscrlptfDns $ 15/year (26 ls$ues)
Ads 504: per w ord

Published euery othe r week i
ToU-Ftu: 1-800-782-3 131

In CallJonUa.: 707-839- 1570

880 VISta DI'fve
McKfnleyvtlk. CA. 95521

CABLE TV CONVERTERS
Wit, Pet A " «11t -"O'I,It" r_' s.... $100 5 A VH '

• All Je«'oId. o.k, H..... • IlO Day Io'Qney Bac.
1.01. z.,,'U•. SC.....,."c: Guw..-tee
. 11..., ......:1 more . • S/'lipment w.,hin

• ViUl M ancl C ,O D 2A"""'"'
WE WILL au.T ANYONE'S PRICE

No 1II."Oi1 ardot.. AC:Cl!tl,ed

MERCURY SYSTEMS. ATTN: K3HW
26 W. Routoro. Sullo 2M ' Mertton. NJ 080S3

***************
Anlenna Mounting Hardware

Side Mount -Vent Mount-Wall Mount
Rool Mounl - Chimner Mount
Alliance Rotors Mode 0.110

Ground Wire-A-B S.... llCh-Ground Rod
3 Fool Tripocl-VHS Re.... inder

5.4SE F,.c.,Mog
Anten.,. S.nke • 115 Olympi.l St,...t

Ptllsburgtl, PA1S211
(" 12) 0431-5171 01" ("12) 01 ·9330

A, k ftH' .k», KA3TDO

VARIABLE VOLTAGE REGULATOR
Fellured In Him Rldlo MIglZlne. Ju ly '89

HamcaI SMYloe r;.... you .. hams via
your comput_ & mod"". l/tXIated each
month! 0rVy $29.i5 per)'Mr. Unlimited
use - you pay lor pholle ed.

BUCKMASTER PUBUSHING
Route 3. 80_ se

........ VttgIn&a 23117
703IIN-5777 ""mc 1001282--5e2t

" ONLINE" U.S. CAU DIRECTORY

***************

AdJustlble Output For Any Fixed OCSupply
31-1 .5 VOC O 1.5A

Assembled and Tesled Unlt-S18.00 ppd .
Complete Instructions included.

Terms: Check or Money Order

Electronic Engineenng
PO Bo . 337 Bamnglo n IL 6001 1

Frli!f' CdtdlolJ I fOO. S42 9425 Informd"on t 708 540-1106

I .-.•

1(82118. HlM J..... ,
2e E~Aoed
~NYU'05

, . Kat.. Gold lry ....Iln yOUf
CIIII Sign. Co!I l)Inl, I'I«:klllC" ,
lie pin• •*-","~. charm• .
............. "-die Operalor Rlngt.
100. Lool< II'Nl I High Qu"lly.
send IOf I... lnfonnallon:

C.A.T.S.

~ .

Rol~. Part, .nd Rft9IIl . s.tY1e1
Reconditioning lMge Of Smell

A...nean "'aa. RotO<$ .....
Aepai rs-S15.00· , VISA '
Rebu;Id~_OO ·

All J*1.ln .Iock for immIdl......"'-Y.
N_ unn. for ...... Tr~n. 1 " Coone.

Call Sign Jewelry Shows Your Pride

C.A.T.S.
1311 5.R 105 P... 4 ,II"'OH 43450

c.IlNto~let"'el352"'" l1:OO-tjIQ
'LA.OR QNt"-PARTS • $MII'PlNG ADDITIONAL

Co.",,,,..... 1Id>..... -..., •

"""""-'-
• Vsy cu. , • ...,

CELLULAR
MAINTENANCE ENGINEERS
c.r-. CoIUao •~ -..0 ho;tfr­

_ ,,*1leI..oce .0'..... _ ......._
.. __ <JgUl. ~.'lI1'"d LHf
r;do'? :......~k1 ........ t:U......~ '.,.ou_ •• On

CENTEL'S ADVANCED caLlA.AIl
SYSTEM IdHlg h _ ,1ICln>tIgy 01

CCIIT"P'Ierized cli\jIal -1I<::tiirl;. digilal
.....","3'" r<do sysIemI• .-d II!iO MHZ Fl,l

mobile ra<io 11''''''''''''''''
0PPClATUNITY • We .. r.!PdII' _do",

CU'~ from coalil-tx:oalll 'MIll"
ppansion o:wne5 .......,. .-~

"" ........ c:ar-. _.iOIl......

For_ 8CIDII5illIflllion. pII_
...., f8!UT"OII .... IlaIary I'iIlIlIy 10:

CEHTEl CEllUlAR
COW'ANY

STA8I.JfY . QuI pnrl~ •
Certol COIX".... .. _ t:A h ___

IIlrlI"l , IHtI' ••OU "'-' __I

---

An • ;0 .... _ paD""", -.g
~ derUI. ... -.d< _."''''. ...,

~,-

....... at...... -*<0.. '*"'O"U'o:l
..... i'IcUllIIl a ..........". t:A :I .,...

.......-.... in C\o;lIIlI 1d,"1Q. " .., • I ...., 2...., .... 10._.'"

Nelwort Sup-. .IlOl
, 6'S otl I.J:o.oilb.Jo;I Road

RaBgh, NC 21l1l4

kilO d1",~~""_h

~~ IId.CItloJ'

- ....,--

---'- .._----­.._~----_ ._...,.---­-_. .._,-_.__.-
__..:>.0:.00.... - '._. -"'- ,--- --.., _......- ....

_0' '••_'" _"r.... ........ _...._---""- ...
_. _:;.~••_ , ' ... '- ~1 ........ _., : ,_. ': ·'L.· ....,-- _101.. _._....._..._-- .., _-
-TOt-_"'. _ "J"'N~\':.NN ..
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WILL BUY You , CIe.n Non-Wo'k l"lll H. m Gel ' . DII.lls To :
W6$two<cI COnvnunbllonl. 2638 G~nnlnl Rd . AlWl le , . CA
95301,0< ull 800.M6UP. II 209-3S8-2760.

K1BV DX AWARDS DIRECTORY. w orllfl lTlOll eompIele
Ii$ti"lll. 1367 certilbl" l,om 113 eounl..... $1 6 .IO. Pul YOU'
OX 0SllI1O WOfk. Ted t.lellnoelty , 525 FOilef Sl,ee-t . SOuI~
Wlnt\sof. CT 0607402936

A"ENTION HAM PROGRAMMERS: H.... I PfOIIf.m IhIIl
you would like IOlI\I.rIc~ eomme'c~Jty bul dOn'l hII... tl'le l ime
01' f'fICt(l/tf'f? Le I AenliManee De,llo,",.-n! dOn W'lIOICillll'
In de'ollo(x, ,*,,,,.nd II\I.rlclling 01 ..".1..." r*dIO 1Of!wI'1,
bot~ COfTVT\Ifcill.nd Wf_lfe.Conllel FIobInGllt, NE.L.II
(205) 1SHl388

FCC UPQ RADE TESTS? YOUf C6'rl28 u n dfW you on ttII
W$l1iOnS Ind'_IS.F" tcflefl dIIQ'IITII. lnIl ruc:liOfII
You, cal on 5'>' · dill< Ind on pnntld Il.I'MIIiry you II\I.ke
TICh. ~Il $ 19 95 AlMrced. £It.. $2.95 PoI\OIIod
Ralph Plflette. W96JQY. 21 Yo<'*'ll Sun. .... .....111)'. CA
~~I (. 1s.383--0501)

SATTfRV PACKREBUILDING: Don'1 pitch 1t,1T\fI 1111. 10 ' FAST,
PROFESSIONAL 'ebu ildi"llli Satisl.cHon g.... rl nle>ed I ICO~ .

BP2IBP3 $ 19.95. BP5 $2595. BP7IBP8IBP1O $32 95, KEN ·
WOOD PB21 $15.95, P821H $2195. PB25125H128 $2H5,
YAESU FNB9 $1 9 95. FNBIO $23 95. FNB./.A $38,95, Te ...
Tee $2.95, "U.QO.lT INSERTS" ICOM. BP3 S18 95. BP5
$22.95. BP1J8 $21.50; KENWOOO : Pa21 S I2 95. Pe2oC125126
S19.95; TE"'PO: Sl-lSite'let $22.95: YAESU. F NStI4A
$3295. FNB10 S1895: AlDE N: 300 SI9 95. " NEW PACKS"
1CO... :BP5 W 95. BP8 (b1se chgonly )S39 95, YAESU:F NB2
S19 95. fNB10S1fNB1 2 $".95 ; SANTEC : 1. 2/1 200 $2295
Tellpholoe .~" CorrcMer. COr'M\I' Cill PICk• . f ,ea Call·
log .AddS3.oo~,. PA+6 'l4o VISA-MlCIdd 12.00
CUNARD. RD6So>: Ia..8edlo.d . PA ISS22 (81...e2301OOO)

MUSEUM SEEKI"'G vlntlga '1dIOII1lIevIIiOfI tHOII!l'I·t,ng
equip...en!, Iite<lture. rnic'OphO"". t,anec'ipI_. RadlOI.
TVs. Viln Dyke . SQuires A... . E. Quogue . NY 11~2 (51~

ne-963S1

WANTED:Hellu COnneetonl,_OI'uaed,PIN 7.U or 7.........
Rod. W70U . 5632 .7th A... SW,SMltlI. WA 98136

WANTE D: Ha m eguipme nt a nd etner p,operty , The RadklClub
otJuniOr High$cIlool22, NYC, lnc is anonp,olll organlZII","
0'1nlld501(C) (3) sla IUSby lhe IRS. incofllOfi led wll" 1M goaI
01\IIlng II'le lheme 01Ham Radio 10 turtM . ilnd enlulnce tl'le
eaxellon ot young people llB!lon....ce You, propertv doni·
I"'" or l l n&nc~! support would be greally Ippreeiated Ind I e­
knuwhidg«l with I receipI tor YOU' Iill< deckJctibie eonl'lluIlOfI
.....1 WB2JKJ II lhe AARL Soutl>wesle,n OMiion C0nven­
t"," . Augull 24026 Joe Fill.cloug~ wi. be mode'illO' lor 1M
youth Io<um ilnd apelk II tile edJe,)hon.1 torum. ConI.Cl ll'le
" 22 C<_ " on 7.238121 ,395MHz CI<Iss.oom nell lor eonve'"
t lOfl UCodII" W' ite 10 us I t PO. So>: 105 2, N_ VOrIc . NY
10002 RourO-thl-<lOCk l'lOtIlnes: Voice (516) 61.....w72. F,&J(

".....,
OUAUTY OSL'S AT A QUALITY PRIC E; For Samplaa send
SIOO lre/undltllll wtlhOl'de' ) 10 S & S Prinling, P O So>: M3,
CI/:loI .Arlclnus 12023

IMCALL9OClt(; U S S". f ora;gn S11 . Only ha... O"e eopy­
..e" IndudlI SASE in ~se ill..;tdy sold Nele WlIiImI.
'N9GXR. 6$15 Prairie 0 .... . "'iddeton, W-*" 53S62

VAEBlJ FT·l000DKENWOOD TS·950SDIC·781
o
ICOM

HfEqu~1 ..., .1",,'1 HfEqul_1 UOO J" n'l Hf Eq,,1pmenl ..., J"n'l
1(;.781 Super Delu.IHF Rig "'"'00 """ fS-.Q5OSD N_ Dlgll" ProeI_ HF ..",,, """ fT·IOOOD Top P&rlonne, ..", 00 C." .1C-1MNew, Loao:II<l wll~ Flllu..1 31.11.00 """ TS~AT Gen . CYg. Xc", 2.1lll ,1I5 """ fT·U 7 GX Economical ~rlorme, ",,00 """IC-735 Gen . CYIi. XC", 10l1l1 ,00 """ TS-«OS/AT Gin. C"II· Xc",. '«11,115 """ fT.757 OX II Gin , C"II. xe •• 1280,00 CIl II
1C-751A Gin . CYIi. XC", 1111lll ,00 """ T$-l..c5 Comp." , Gen , C"1l. Xc., ~1l1l5 """ fT·7117. Band NIW 221lll,00 """1(;.125 N_ Ullra<:ompecl Xcv, "11.00 "''' TS-&llOS HF P1ulllm X~". 11.1I115 """ FL·7000 15m·lllOm Sol id S laleAmp 22711,00 "'''1(;.725 HFI50 MHz All MOdi 121lll.00 """ TL·922AHFAmp la82115 0.11 I ._--- FRO.allOO 150 kHz ·30 MHz 7&l.00 CIlI S
tC-R9000 100 kHz to IM 8 MHz ~5lI.oo CIlI S ._- f RG·9800 8Q.l105 MHZ " .00 CIlI I
IC·R7000~1300 + MHz Ac,,' ll llll,oo CIlIS Ro&lOO look Hz ·30 MHZ lOo1l1,1I5 CI II S
IC-R71A 100 kHz , 30 MHz Rc'" CIl I I R·2OOll ISOkHz· 30 MHz "'." CIl I I ''''....00

RZ·l Compacl Scanning ROIC" SIlllII5 CIlI I fT~ll Nl w 2m " Loaded" HT .06.00 CIlII

'''' fT·212RH Na w 2m,.5w Moblll .99,00 0.11 I
1C-228A1H Nl w 25/.5w Mobil.. """'. Ca ll i '"' fT·2lIOR All Modi Portlble 8 10,00 0.11 I
1C-275AIH 5llI100w All Mode BIH 12IlllJ131lll, """ TS·711A An "'Ode Base 25w 10511,115 """ fT·23 AlIT Mini HT 351.00 0.11 S
1C-28A1H 25/.5w, FM "'obl le . 46I1J.Illl , CIlIS TR·151 AAII MaGe MOblle25w Ull,1I5 """ ""1C-2GAT, New 7w HT .~.115 CIlI S TM·231A Moblle SOw FM .511,1I5 """ fT·712RH , 7Ocm,35w Moblll ,,"00 "'''IC·2$AT Mic ro S ized HT . 311,00 C&lI S TH·225o' New 2m HT "' '' Ca ll S fT·811 70cm b\l IIHn OTMF HT .10.00 CiIll I
IC-gol Nlw RemoliMou nt Moblll 111lll oo C&l11 TH·25AT ComPlICt 2m Ht 3611.115 "''' FT·7go Rill 70<;mI25w Mobile 881 .00 CIl IS

"'" TM-731A 2m11Ocm, FM. Mobile Ull-lIll "''' YHF/UHF f,,11D"ple.
~15AII-i25I1'Sw All ModIl 131lllJ lm """ TM-e21 2mI22O. FM. "'obl le moo """ FT,73eR, Nl WAll Modi, 2mI7Oem '""' 00 "'''1C-48A F'" MOblIl 25w ""00 """

TM.701A25w. 2m1«O Mobi le "' '' """ FEX'738-606m, lOw Module ,," 00 """IC--4SAT Mlcro Sized HT «1l 00 """ TH·7$-' 2m11Ocm HT ... Cal l i FEX·73ll-220 220 MHz. 25w MOduli "'.00 """IC-«lAT, NlW 8w HT " 1I.115 "''' FEX·73ll-1.21.2 GHz, II)-..- Mod"ll ....00 """~ATfMHT " 11.00 "''' ""' FT~llOR M,m,llm, All MOde, pori . "'00 """IC32ATDuIll BMdH__ "''' """
T~lIA All MOde Base 25w 1285,115 """ ...........

1C-3210Dull 8In<l IoIOblIl 7311.00 """ TR«ilA 25w SSB/Flol 711 ,115 """ fT"7OQRH , 2m1.ul1 IoIOblIl "'.00 """lC-25OOA fM. 4C(lI1 ,2 GHz "'Oblll ... 00 """ TM~1A Compecl FM 35w ...Oblle 4611,115 """ fT" 70CompacI2m11Oc:m HT 5711.00 """1C-1,"T N_ 2mI.ulI mini HT "''' """ TH-<l4ATCompecl.ull FM, HT "''' "'" .
1C-1«JO l W.ulI fM ... 00 """ TH~T!>w Pockll HT NEW "''' """ -~TH055 AT U GHzH T S2.as """ FTR·2. 10 2m Rapeil'.... 11 5<1.00 """220 11Hz n.1 .(031ACompecll.2GHz M-obIIe ..." """ FTR-$<IIO70c m RaPll!_ 115<1.00 """IC-3SAT MlCro Slzed HY ....II,IN """1C-31!lA AII-Mode, 25w. 8Me St. IM OO """ "'... ....-TM-3I!>3OA FM 22OMHz 25w 5111.llll """ G~ IIO"tI'meCI. duly 11 Iq. II. 2U.00 ""..1.2QHlo: T...-331A Compecl MOblIe ..." """ G-800S0 X med.Jlrly . Out, 20 Iq. It. " .00 """1C-12GAT Super HT "''' """ TH-315A Fili i Fulufld 2.5'« HT . 111 as """ G-800S IoIrrIWG-axlSOX *'0~I ",00 """

AUNCO Heath
DJ·160T HW2P
2METEA H.H. 2mJ440

DR·570T MICRO-DELUXE HANDHELD
211170CM MOBILE

OR·S10T Dual Band Mobile Gall About The Complete

OR·110T 2 Meier Mobile Une Of Pre-assembled

OJ-SOOT 2m1-C40 HT And Kit Fo rm Amateur

OJ·lIX)T Minl2 Meter HT EQuipment

CI RCLE 1!lOON READER S ERVICE CARD
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DOES YOUR CLUB need a newsletter? Is you' club ha~ing

t,ouble findlnoll<""plng anIIdltor? Maybe wene-e the answer !
Teli us the problem and sizeol tlla club ,W, lte TSAAC.Box N O,
RO 1, AOena, OH 43901,

ANTENNA TECHNICIAN: Immediate opening . xiats '0' re­
sultS<lrlented indlvidusl to Pll rl0,m elect,lcallind mechanlCllI
des ign.p,ototyPll and P'oductlon support 01 27-1300 MHz an­
t.nnaslo' hafld.held 'adiOS. Successlul applicant will haV<l a
aound knowledge ot antenna theory. afT\\lteu, ueeree. and 2
yrs. eXPl!,leneedes~nlng and building antennas, We olle' e~·

cellsnt bllnel its, salary commensu,ate with expe,ienee, S.nd
reeuree and salary reQU!'ements to: CENTURION INTERNA·
TIONAL, P.O, Bo~ 62846. Uneoln, NE 68501 , Attention: ~ , .

Cockson,WB~ROO

INSULATORS: HOLappan1enna: 20 lneh length bell ClIpends ,
7 eacn at $10, AlSO 12 ee, HO Lapp ,ectangular 8'1; Inch
length at $5, Tony, K6DR, 918-482-8147.

KENTUCKYQTH, small town 25 miles NE o! lexington. Baau·
111ul 2-8lory atorlll house (built t840), 7 rooms. 'emodeled kit·
chen and 2 baths, 18' x 20 ' workshop snd csrport on lIP'
p,oximat.1y 3g,een acres, Wilson ~B 8 1 B towe, with KT34A
and Butternut HF2V, 220V in ahoPsnd shack , No antenns 'e·
st,k:tions ! $1I8.5OO. Contact KKSP/4. 69190 CB, 0' ClIIi Huel
Lei., Swltze, Reelty. 606-234·2911 .

" OROUNDING THE AMATEUR RADIO STATION" , Step­
by--5tep 12i'8.ge Illustrated gUide, Down to Eanh Inst,uc·
tionall ONLY $7,00 ppd! KB4UGW's SHACK SOLUTIONS,
P.O, Box 581-<; , L""ds, AL 3SOl14-0581,

QUADS: Fiberg las. ~leman11O-15-2Ometer $675,00. Ught·
ning Bolt Antennas, RD 12. Volant, PA 16156 (412·530-7396),

COLLECT KEYS? You'll enjoy Wl lMQ's IlIust 'ated refer­
erces."Introduction to KeyCo! ioolino." 64 pagea,$995. "Vi­
b,opIexColl8clo,'sGuide." 87 pages. $14,95, Add $2,OOsih to
tolal An"ax 6001<8 , Bo. 88-C. Mayna'd, MAOH54.

ROSS' SUS NEW August (ONLY) SPECIALS; KENWOOD
TL-922A $1628,90, TH·225A $334.90, TM-231A $38990.
TM-631A $699,90, Ts-a l t A $1039.90, T5-1408 $785.90,
T5-44O$IWAT $1\99.90, TH·315A $349,90. PS-5O $205.90,
ICOM 1C-228H $419.99, IC-NAT $42990. eccr $366,90,
2SAT $36690, 1C-32AT $538,90. 1C-7el $589,90, 1C-47t H
$979,90, 1C-!-I16 $489,90 , YAESU FT·747GX $87990. FT-470
$4t9.9O, SANTEC ST-44()UP $249,90, HL-l02V $23990.
HL·1KA $990,00. HL·l6OV $279.90 MFJ t278T $3311,9O.
9620 $t89,9O. 9490 $134,90. 1724 $15,90, WILSON WV_l
$5<1 ,90, ALiNCO DJ-SOOT $31990. DR·ll0T $28590,
DR·S70T $529.90 HEATHKIT HW·2·M $289,90. HW·2-f'
$3OlI9O. HWS.244-1T $369,90. All LT.O (limited time offer),
LOOKING FOR SOMETHING NOTLlSTED?7CALLORWRITE
Ove' 9004 ham·'elated items In stock for Immedlats ship­
m.n!. MENTION AD. P,lcss cash, F.O,B, Preston. Hours
TUflsday_Frlday 9:00 to 6:00. 9:00-2:00 PM Mondeys. cee­
ed Satu'day aSunday, ROSS DISTRIBUTING COMPANY, 78
South State, Preston, Idaho B3263(~52.(J830),

HAM RADIO KITS' ASSEMBLIES 10' ~arlous QST & 73
COnstruction Anlcllls, Fo, ClItalog,send legll~lle SASE wl45
cents postage toMA Englnee,ing, 2521 W, LaPalma 11K, Ana·
heim,CA92801 .

T2X

-~!
-~, j

-~"~';-:-":::';"~
HDR300

..

=:::;--:H:AM IV

ANTENNA
ROTATORS

PHASE IV autol,acker Az EI rotor Inte,lace 10' C-64 with sen­
ware , $100, NiJERC 712-472·2764

TELEX. iIIlMilinl

We promise to give you a
good turn.
Five rotator models for antenna
wind loads of up to 25 sq. ft. (2.3
mol And with braking power to
9000 in. Ibs (1017 N·m). Enough
to handle stacked Hy-Gain HF
"Long Johns" or a Discoverer
7-340 m beam. All with controller
accuracy to P. All with stainless
steel hardware and rugged.
weather protected bell housings.

We rate both amateur and
commercial models by the same

conservative engineering stan­
dards to make sure your rotator
performs to the published specs.
Then we back it up with a full year
limited warranty. Hy-Gain rotators
are made in the USA so parts and
service are always readily avail­
able. All supported by the best
customer service in the industry.

For detailed information,write
TelexlHy-Gain, RF Consumer
Department, 9600 Aldrich
Avenue South, Minneapolis, MN
55420, or call 612-887-5528.

C 1!l9O r.... eom",uolCotIOrlO, "'"

WANTED; iBM.f'C orclone snd packetequlpment!o' the Rus·
sian amateu r emergeney ,adio service. Tu-deducllble cere­
tlon to The International Amateu, Radio Network. De~e Lar·
sen. PO. Box 341, Floyd,VA 240l11 (703-76J.33111382-44S6),

HOMEBREW PROJECTS USTS SASE to WB2EUF. PO, Bo.
708. East Hampton, NY 11937,

BARGAIN PARTS: Regulstors, mmcape. pots. t'anslstors. re­
etescra. TTL, and Itneaf'S. Free illustrated catalog lists 500
dealS unde, $1.00. Shon ctrecne. Bo~ 265, Bamllllatt. NJ
06005 (telephone 609-696-8609)

too-US·SUS. Sell YOU' software, catalogs, IIte,atu,e , prod­
ucts with our "900" lines, Gue,snteed ss les. No deposit 0'
set-<lp lees, Touchtone InlOmllltlon 1-900-420-4026. ext.
5858. $Slcali

SMART BATTERY CHARGER 10' GELCELLSor LEADACID
SATTERIES,Can be cconectec to the battery INOEFINITELY
and will not overCha,ge! Great 10' boat , motorcyc le. dune-­
buggy, RV,bu,gla' aiarm, 0' cmer appllClitions wnere me bat·
tery ianot used lor a long period 01time, Standa,d kit IS 1'N 8t
sao ma. AlSO In6, 14, or 24 ~oIt ~a rsiona, Compillt. kit ,nothing
else to buy , only $49 .95, plus $4.50 shlPOing Oro,,, It SG-KI1.
Call! , residents elld 6.25 % tax.VISAor MC acceptlld ,MA En­
glnltll rlng, 2521 W LaPaima Ave, 11K. Anaheim, CA 9280\
(714-952-2114),
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YAESU ICOM TEN-TEC

, FT·767GXj FT.757 GX·U; FT·147GX; FT·736R;
Hllndheld, lor 2M, 220, &440Mhz; MobU. rlgl ;

, DUIlblindl rl ; end other V• • • u equipment "
", I CC• • aorll'. C.1I1

OMN'V

OTHER TEN·TEC PRODUCTS,
Model 581 Corsair II HF Transceiver
Modll585 Paragon
Modll 425 Tllan Linear Amplifier
Model 420 Hercules Solid Stale HF Amplifier
Mod.1238 Antenna Tuner

SPECIALI
ICOM 2 Meter Mobil. FM Tr,nlcll ...lr8

CALL USI

IC·73S
l eG-10M, GeoenII Co....rage Aeotive, DUl t VFO
& 12 Memory Chlnnel.. a SK, Com,.ct.

FT·l000D--

,

• • • •
"

PK-232
Mc;qe. BiI'dc1'I ASCII. ....",y0A.
PKket,F~&~.

AT·300 TUNER
SPECIAL!

'SOPOLES & M2 ANTENNAS

989CTUNER
Complete MFJ inventoryl

HEATH
58·1000 Linear Kit

SA-2060 Tuner Kit Hrs
Packet Gear HW-9 QRP Rig

Twin Band Mobile Xcvrs

Call us to order HEATH e",.",r.:..-'-'= '-'= = "-'''--''''''-'''-''=

NYE Vlklrog M8Y.. AMERITRONAl oU...
ASTRON POWER SUPPLIES

RS-4A . • • • • • •. $ 311.1l5 g,1A . • . • . • . . s 411.1i16 RSOl2.&. .•.• .• .$ ee.1iI6
R5-2OA 88.115 RS35' 13U Ill RS-15OA l11U5
RS-2OM ••••••• 1~.li15 AS 'SM ••••••• 15e.1il5 R$-6llM .•.•••• 211.85
YS-2OfIl • .• .••• 124 .1il5 V845II ••••••• 174.ll5 VS-6OtIl •.•. ••• 232.815

WIRE & CABLE
BELDEN COAX: (Perform.nc••••••nol problems)

" 13 low loss, 50 oh m AO-aX(9258), 50 ohm, Foam.
RO·213U (8267).50 ohm. muecec. RO·11AIU (8261). 75 0hm
AO.MJ (8231), 50 ohm RO-5anJ (8259), 50 ohm
AO-aro (821"). 50 ohm, Foam. AO-511U (8241). 75 ohm

RO·21W C8258l. 50 ohm, double shield .
Don"NUI.'ef I... than In. bett. call uslOf Bel6en.

COPPERWELD ANTENNA WIRE:
Solid: 12 ga...$O.1211t.: Solid : 14 ga...$O.09Itl.: Strancled 14 Qa.. .$O.101Tt.

ROTOR CABLE:
Standard (8-22, 2·18) •• •• $0.23 Heavy Duty (6-18, 2·16) •• • • • SO.39o'11.

We stock Amphenol Connector. and Andrew Helle• .
Connector. Inst8l1edl

!''- ACCESSORIES
s~~(j\ MFJ ~

y'
..,.__ H.., oiulY l la " 100.
_""U,IIOI VHF _
ElliE...,..

ALUANCE
U-l' OUgI\Iduly _ _ ...u s

2513. 450. SSG & accessooes
C8l11or current prices.

NeW! 7 fl. UPS shippable 25G
sections

BX"

Call tor current prices.

TELEXlhy-g.ln
Crank-up towers: 37 -70 •
TH7DXS: 7-el. tribander
THS Mk2; 5-e1 tribander
Explorer-''': tribander
Discover,",: 40 MeIer beam!>
2V5BAS: 5-81, 20 M. beam
2048AS: 4-e!, 20 M. beam
15SBAS: 5-.1. 15 M. beam
l05BAS: 5-el, 10 M. beam
18HTS: 80-10 M. llertical
18ATV!WBS: 80-10 M. vertical
V2S; V3S: & vas
21S.0X : l S.1.1 44 M~ beillTl
7031 -0X: 31 el. 432 MHz beam
6485 & 66BS: 6 MeIer beams
OSCAR Lri:. AAt&fV"18S

Complete lnftfllOf)'. ceu for pricQ,.

(6 sq. ft. model)
&4 It $Call

(10 sq. ft. models)
HBX40 40 ft .•. ..•.... $Cal l
HBX48 48 ft.....•.... seen
HBX56 56 ft $CaI1

(18 sq. ft. models)
HD8X4() 4() ft $CaI1
HOBX48 48 It. $Call

(Rabngs based on 10 It. boom. )

ANTENNAS & TOWERS
~USHCRAFT ROHN TOWERS,

A3S Trtlanclet
MS Trt.ndef
es (10,12.1 5,11,20) SPE:ClALIJ
APS (80 · 10 Vettieal)
""..,5 (80 - 10 Vertical)
A50-5 5-elGM. beam
617-6B 6 Mtr "'Boomer"
ARX·28 Ringo Flanoef II
"147,11 1, .... 10$6-148MHt
215W8 15-e1 wiele band 2M
32-19 1!H1. 2M beam
4218Xl 18-e12M Boomer
4248 2481. 432 MHz
AOP·' OSCAR pack
c:.IlIOf price. on 1M tll11rJ liner

(LM
KT34A...................•.•..•.•..•.•.S409.00
KT304XA.••.••••.••.•.••.•....•..........599.00

iF MOnoMnders. VHF, UHF, & OSCAR
. nt.nn•• In IIOCk.

~LPHA·DELTA
DX-A Sloper ,$46.95
DX-CC 79.95
DX·DD 65.95

-lUSTLER
6BTV SO-10 mtr vertical
5BTV 8().10 mtf vertical
06-144B 2 mtr base anleona
G7·144 2 rntr base antenna

Comp'-Ie rnoO.~ . y.tem..

3UTTERNUT
HF6VX Vertical . 8().lOM.
HF2V V8I'!ical, 80 & <tOM.
HF~ Comoact tMtam. 2O-1OM
We hoi.... el l Butternut~

)IAMOND
Our beet "'llngd~ bIncIlnteonas.
AntenNI for 2 met_ and 440 MHz.

VISA Mastercard
Personal checks verified with

Telecheck
:>riees suqea 10 change wJthout notice.
:;hipping additional .keep! as noled.
~etums subject to 15% restocking lee.

ORDER TOLL FREE

1-800-233-2482
Shipping info., Technical, Inside Minnesota, & DX

218-765·3254
FAX: 218-765·3308

rfenterprises
HCR Bo.43

Merrifield, MN 56465

More than a source ......• 6RlJl1JJ:lD.
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At Henry Radio,
....
,

should be our middle name

But communications is only the begin­
ning. Think about plasma generation,
sputtering and etching, thin film deposi­
tion, laser excitation, nuclear magnetic
resonance (NMR), photo-emissions and
mass spectrometry, scientific research,
Industrial production. . . Henry equ Ip­
ment Is used in all of these applications.
We have always been customer driven
and stili are.

We're aiming this message
at the thousands of amateurs who
are also electronics engineers. . . .

because we may have just what you are looking for.
point -to-polnt, VHF, UHF, SSB, AM, FM,
RITY, packet, meteor burst, d ig ital,
marine shore station. Are you beginning
to get the idea? If you need a special pur­
pose vacuum tube amplifier fora specific
frequency from 2 MHz to 500 MHz at
power levels upto 10 ,000 watts, we Invite
your inquiry.

W e started bu ild ing ampli fiers for amateu r
use more than 25 years ago. We know that we
bui ld the broadest line in th e world and we
also believe they're the best. A lot of people
must agree w ith us because 40,000 of ou r
ampl ifiers are in use throug hout the wor ld.
And because we are so versatile and quality
consc ious, hundreds of our ampli fie rs, both
stock and custom designed, are being used
by commerc ia l. industrial and mil itary users
wor ldwide, They are key components in
scores of high tec h systems used in a broad
range of app lications,
Thousands of Henry amplifiers are still
used for communications. . .amateur,
commercial, MARS, military, short wave
broadcast, FM broadcast, VHF link, do-­
mestic, foreign...Henry amplifiers go
everywhere for diverse services. HF

Plasma generator lor vacuum etch-

Recent projects incl ude:
u.s Air Force 4 ,000 w,".145 MHz VHF pomt-to- pomt-c-moones.a

1,000 w.". 300 MHz Cancer HyperthermIa

20 ,000 W.", 100 MHz Pulse 'or laser Excuauon
2,500 we". 27.12 MHz 10 Ignite Argon Torch Photo­
EmISSIons Spectrometry - SWItzerland

2,000 WI"' 27.12 MHz Mass Spectrornetrv
England
1,000 .,". 400-450 MHz N ASA
2,000 .,". 13.58 MHz Spullenng - Mumch. Germany
3,000 we". 8 MHz Shortwave AM - Broadcast

10 ,000 W,", 90 MHz FM Broadcast
5 K CI , n lc AmpUfler. HF commumcanons...expert

10,000 WI" 41 MHz Meteor Bur.t
10,000 WI"' 70 M Hz Cyclotron
2,000 w,".45 MHz numerous customers includIng
SHAPE Headquarters. U S Dept. of Interior. The fo.M re
Company. M·A Com. Etc
2,000 w,".' 3.5 MHz
,ng. many customers
1,000 w.".1 3.5 MHz Same aooncauoe as previous hshng
5,000 w,".' 3.5 MHz Same application as previous lis ting
5.000 WI"' ....r lou . M,rlne HF frequenc ies Shore stanons

10,000 WI"' 90 MHz Laser E_Cltatlon
2,000 W. " , 110 to 150 MHz United Technology
3,OOOw,".300 M Hz N MR

?63~
,\!£ARS Of)(

SERVICE Hlnf/Radio
2050S. BUNDY DR. LOSANG El ES,CA90025 (213) 820-1234

Toll ' ret ordernumber: (800) 877-7979 TELEX; 87-3625(Henr.dlo) FAX (21 3)828-7790

If you have a requirement fa, h ig /1 power RF, please
call Tea Shannon. Mereaith Henry or Ted Henry,
And don ·t fo rget. Henry Radio stili produces the
wonas oroeaest fine of fme Amateur amplifiers

CIRCLE 470N READER SERVICE CARD
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10 METER
DX IS HOT!

AND YOU CAN WORK IT WITH
THE NEW RANGER AR 3500

• Compact Mobile Transceiver
• Microprocessor Controlled Design
• All Mode SSB/CW/AM/FM
• Effective Noise Blanker
• Five Selectable Memory Channels
• Programmable Band scan
• Large Six Digit Frequency Readout
• Split Frequency Repeater

Operation
• Dynamic Mic & Power Cable
• Mic with Frequency Scanning

Buttons (optional)
• Umited 1 Year Factory Warranty by

Clear Channel Inc. Issaquah, WA

$PECIACAnON$
F,..quMCy. Range OO-29.9999סס.28 MHz. in

"" "'....Sens.: SS81CW 0.3 ",v. FM us IJ.V
Po., r: sse 25W PEP, JIJ'N, cw. f5W FM
Input 12.5 V. 6A DC
DlrnentJona: 2.40 . 7.7 . 11" WI: 3lbs.

We made a special purchase 01
these fine lJansceiver! and thus
able to offer them at a very enrec-

uve pece Special!
$319.95

AVAILABLE OPT1ONS
100 Watt model ... .•..... ..•... .$399.95
Mic wlFreq. SCan. Buttons...•....."5.00
SP·' Speech Processor· 45.00
CW Auto breakoln & pwr control " •••• 45.00
Service Manual AA33OOIAR3500 . • • • . 20.00
3 Element Beam, 26-30 MHZ••..•• . .99.95
Penetralor Mobile Ani 47.95
Antron A·99 Vert ical Base Ani. .. . . .49.95
RS7A Pwr S...pply for 30W Ranger . . .. 49.95
RS35A Pwr Supply for 1lXWo1 Ranger .. 130'.95

'saIe pnce WlIh radio Jll6Ch8se only
Qlter Iim1ad 10 avaiable SklCk

Send a SASE tordetailed btochUre

C).Iantity Pricing A'llillblt FOI"ign 0rclIrs Aecepteel
0rclIrs reeeiwed by 1 PM PSTIhIppecl UPS ",",~.

COO IVISA IMe He.IIlly UPS dtllYlly I'iIIllbit
No utrl dIItgt lor C.o.C. Of VISA ....tereard 0rdtr1
ORDER DESK ONLY - NO TECHNICAL

SOO S54·1927
ORO£A LINE and/or TECH HELP

1 7«-onS
FAX (811) 7"·1943

Sly You Slw It In CO

Advertiser's Index

AEAJAd'l . Elec. Applications 5
ARRL 97
AVC Innovat ions 109
Ace Communications 53
Ace COmmunlcatlons 62
Ace Systems 77
Allnco Electronics 6. 7
AI...ma Tower Corp............•........112
Amaleur Eleclronlc S pply 23
American Antenna 91
Amerllron .... .....................•.. 111
Amplre, Inc 96
Antenna Service 124
Antennas West. 21 ,66, 124
Antique Radio Classified 122
Ashlon, Inc 102
Associated Radio 91
Astron Corp.. . • • . . . . . . . . . . . . . • . . . . • . . . . 51
Austin Amateur Radio Supply .......•....7"
Austin Custom Antennas 78
Azimulh Weather Star Comm 72
aarxer & Williamson 120
Barry Electronics 47
Beezley, Brian , K6STI. 62, 101
Bencher, Inc 100
Bilal CoJlsotron Ants 122
Boxboro Harnfest. 43
Buckmaster Publishing 69, 92,121 ,124
Burghardt Amateur Center .•.........•...68
Butternut Electronics .•...•.........•...61
CATS .••...•.....•...•....•........•. 124
CB ClIy Inlemat Ional ..•............. ....55
CO Bookshop .. ....... . . ..........•. 80, 81
c a s seree 77
center Cellular Co 124
certified Com m., "The Wiremen" 114
ColoradO Comm. Center ...•............ 103
CommPute, Inc 79
Communications Concepts Inc 50
Communications Specialists .. ...••...••. 130
Contest Radio....•...•.........•...•. 123
Gushcrafl Antennas 59
DC Sales . ..•.....•.... .........•... .. 114
DRSI Digital RadiO Systems 9
OX Englneerlng . ... . . .. . . .. . . . • . . .. .. . .66
Dahl Co., Peter ... , •............ .... . ...84
Datacom Inlernatlonal 41
Delta Loop Antennas 114
DentroniCS•.............•....•........ 77
Diamond Antennas 63
Down East MiCrOWllYB..•....•...........57
EDCO {Daiwa).•.......•....••......... 123
ElectroniC Engineeri ng 124
Electronic Equipment Bank 117
Engineering Consulting 120
Fair Radio sales 109
Fox Tango Corp 102
G4ZPV Paddle Keys 21
G.A.P. Antenna Products .. ..•........... 72
GRE Amerlca . . . . . . • . . . • . . . . . . . . • • . . . . .85
Gauthier's Cove... P1us ............•. ..•. 93
Gem Quad Prod ueta 51
Genwesl Engineering 55
H & M Jewelry 12"
Hal Communicallons 15
Halt Electronics, Doug 96
Ham Radio Classified 124
Ham Radio O uet , 10
Hamson ..•..............•....•...... 109
Hamlronics. Inc 19. 57
Henry Radio . .................•...•...128
ICOM America, Inc 66, 87, Co'l.IV
IIX EQuipmenl 109
International Radio Exchange 78
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Choice Selection.
Now )«.l can have it all! lake all the qualities }Oll've come to depend on in
our programmable cress tone equipment: Astonishing Aceuraq: Instant
~ Dreqcaled R£1iabaity, and add run spectrum tone ~il]<
multi-tone capability without diodes, a reprogrammable memory...ItS our new
harvest ofCTCSS tone equipment

The choice is yours! If standard cress ElA tones do not
suit """ taste, seJect any32tones of,....likingfrom 15.0Hz to
255.0Hz. And if,.., change ,.... mind. no problem; the men­
.., can be~ in,.... shop.;tll our HHP·J~
or at our factory for free. "tlur VoQricing tone is accessed by a
simple DIP sv.itch. so~ no fussing ....ith counters or othertest_

Call today toIUree and lind out more about ths fresh new _
bility in tone siglaIl..... and don' iJollet to~ about rrtdtHn<-.?
switc:hi:J1l ....'ithout cumber.iome diode netv.orks or binary sv.itches.

It\ all _ to marl<rt by the poopIe .00 introduce the fresh­
est ideas in tone~ and ci course our customary same da)'
sI'~ and oeejear warranty~

TS-32P CTCSS ENCODER-DECODER Based on the time proeen
TS-32, the industry standard for over adecade. TheTS-32P gives you
the added versatility ofa custom, changeable memory base. Alow price
of 557.95 makes it an even sweeter deal..

SS·32P ENCODER Based on the equally popular
ss-J2 encoder. Available for CTCSS. or audible burst
tones up to 6550.0Hz. Price is 528.95.

SS-32SMP SUB·MINIATURE ENCODER Our
smallest encoder k>r handheld applications. Now )OU

can satisl'y that customer that needs to access muJti.
pie repeater sites ....ith aradio that has precious little
space inside. At 527.95, the price issmall too.

HHP·I HA.."tDHELO PROGRAMMER For
~the32 memory locations in any c{

our new pmgramrnabIe products. includingour
SD-lOO) l\Io.1bne Seq!leIltiai decoder. The
HHP·I is battery operated kif field use. and

\Ooill program ANY 32 tones from 15.0 to
655110Hz in .1Hz. increments. Price is
S199.95. ~ -m-

~ CDMMUNlCAnONS SPECIAliSTS, INC.
• ~ 426 \Ibt Taft A"""", • Orange, CA!l2f>6M296
__ Local (114)99SJOZ1 . FAX {1141974-3420 . Ent ire us.A. 1-800-854.0547

CIRCLE 1&t ON READER SERVICE CARD
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PREAMPLIFIER

Send for FREEcatafog that sl'lo_ our com­
ptet. Une 01 nol.. brtdgea, SWR met..... pr-.
ampUllers, loop antann••, VLF conQr1ars,
balun., SWl aqulpmenl,lorold, and mora.

• -

Loops pick up far less noise t an other an·
tennas. And they can nutl ouf Interference.
Palomar brings you these featurea and
more In a compact desktop package. The
wldeband amplifier with tuning control
gives 20 cl B galn. P1u!jJ-ln loops have exeru­
alve till feature fOf deep nulls. Loops ....
avallable for 10-40 kHz. 40-150 kHz. 15().65(l
kHz. 550-1600 kHz. 1600-5000 kHz and for
5-16 MHz.

Model LA·1 Loop Amplif ier $84.95. P1ug..{n
Loops (apeclfy range) 189.95 each. Add $4
shippinglhandllng In U.S. and Canada. call·
fornla residents add sales tax.

Can 't hear thtt weak ones when conditions
are b8d? Rece lY1Jr lack s sensitivity on 20, 15
or 10? Get the world famous Palomar pre­
ampl ifier. Tunes Irom 160t06 meters.Gives
20 db extr. ga in and a low noise figure to
bring out th ose weak signals. Reduce s 1m·
ege and apurlous responses too.

Model P-410X (for 115-'1 AC) or Model
P-412·X (for 12-v DC) $164.95. Model P-408
(SWL recelve only fOf 115-'1 AC) $139.95.AcId
$4 shlpplnglllandllng In U.S. & Canada. cali­
fornia resldenta add sales In.

An RF sensing circuit bypasses the ere­
empllf ler during transmlt. The bypass han·
dies 350 watts.

LOOP ANTENNA

Advertiser's Index

We'd like to aea your company lIated hera too.
Contact Arnie Spo"tO, N21QO, at 515-681·
2922 or FAX 518-681·292810 work out an 'dyer·
tlslng progr.m taUored to suit your need•.

Jun's Electronics . .. . . . .. . . . . . . . . . • . . . • 125
K2AW's " Sil icon Alley" ................•.01
Kantronics 70, 71 , 73
Kenwood, USA COY. II, 1,2
lakeview Co 53
laRue Elect ronics .....•....•....•....•. 12
Lewallen, Roy, W7El.......• ..... .. . ... .57
link Communications..•....... ..•.... . 109
lItsche, Norman ...... ..........•. ..•. 102
MFJ Enterprises 29,31
MSC 45
Madison ElectroniCS 92, 93
Mart in Engineering, Glen 33
Mb com Inc 124
Media Mento rs 60
Memphis Amateur Eleclronlcs 95
Mercu ry Systems 124
Missouri Radio Cen ter. 132
N4EDQ Amateu r Radio Sales 112
NCG Com pany 101
Nemal Electronics 97
Oklahoma Comm. center 122
OPTOelectronics Inc 101
Outbacker Antenna Sales 100
PASS Publishing 109, 123
PC ElectroniCS 83
Pac Comm 21
Pacif ic Cable Co _ 55
Palomar Eng ineers............•.... 93, 131
Pouch, The 51
OSLs by W4MPV 109
RF Concepts .................•....... .55
RF Connection . .....•................. .93
RF Enterpri ses _ 127
RF Parts 129
Radio Amateur Callbook 35
Radio Works 62
RadioKit. 61 , 83
Renaissance Deyelopment. 121
Reno Radio 106
Ross Distributing 62
SGG, Inc 17, 115
Schwittek, DaYld, Multl!a. Sollware 54
Sherwood Engineeri ng 93
Sommer Antenna Systems 101
Spectrum Internallonal 56
Spider Antennas 55
Stinson, Walt, Radio o e'e World Atlas 55
Synthetic rextnes 92
TGE 124
TIC General 60
TNR Technical, Inc 112
Telell -HyGain 126
Texas Towers 37
Tidewater Radio Conyentlon ..........•..40
Trans World Cable Co 112
Truit ....•.... ....................... . 55
Tucker Surplus Store 93
Uniyersal Amateur Radio... ..........•. 109
VHF Communicationa 109
W5Yl Marketing 113
W9tN N Antennas 124
W & W Associates, Batteries " R" Us 95
Wacom Produc ts 17
West Radio School , Gordon 69
Wllam Techno logy 51
WIII· Burt Company 13
Williams Radio Sales 119
Yaesu Electronics 8, COY. III
Yost & Company 113
ZCO Corporation 86

Easy to Instal l . Works with all rigs. Elimin­
ates tuneup damage. Your rig will Ioye It!

For momblcs, etc.
6-Kw PEP. 2-30 MHz.
rallos from 1;1 to 12:1.
Model MB $165.

Model PT.J.40 m .t5 + $4 shlpplng/tlan­
dllng In U.S. & canada California residents
add sales tb.

'-' .....

• Tune your luner without
tran smllllngl

• Save that rigl

Do you use an antenna tuner? Then you
need the new Palomar r uner-Tuner to tune It
to your operating frequency without trans·
mitting. Just listen to the Tuner·Tuner's
noise with your receiver. Adjust your tuner
lor a null and prestol You have 1:1 SWR.U·s
as simple as that.

1.7-30 MHz. 1:1 o r 4:1
rat io .Model 1K &49.95

s.nd fOf FREE catalog that ,ho.s our com·
pl.t. lin. of nol•• brIdgfl, SWR matara,
pr..mpllflara, loop antltlln.., VlF eee­
vartara. b.lluns, SWl aqulpmant, lorold.
and mo,..

Add $A shlpplnOfhandling In U.S. & Canada.
cal ifornia residents add sales tax.

1.7-30 MHz. 35O-w PEP.
Ratios!rom 1:1 to
16:1. Model PB $28.95.

r,
r

r,
i
f
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MasterCard-VISA-Discover -COD

Missouri

,. 'Ill •--

• RS1A ." • RS35M $1 59
· RS ~ 2A . ro • VS35M $17.
• RS20A sa. • RS50A ""• RS20M ".. • RS 50M $21 9
• VS20M $1 2. • RM50M $259
• RS3!>A $1 39 • VS50M S232

AUNCO

DR,570T
VHF/UHF TWIN 9"NDER

• 45W on 2MI35W Oil 70cm
• Receive on botfl

Bands at Same Tim e
• Extended Receiver Range
• Male Features tor tne Money

Than Anyone Els e
ALL AliNCO SALE PRICEDl

AUNCO

AUNCO

I1!ABTRDN

DJ·160T
OELUX 2 METER

HANDHElO

•~... 131·1131l9!> MHZ
· 20 MerrlOfIes
• 3W.t1l St8lldard
• 3 $<;¥I MOOn
• StOfll Duple'"

Simplex Pal ....
Call CIl..notI.
38 Eneodlng SuDtonn

CALL TODAYI

DR·590 •
2METERI«OMOBilE

• 45 WI2 Meter 35 W/UHF
• Cross Band Repeater Fu nct ion
• Receiving and SCanning on

Both Banda
• Detachable Front Control Panel

CALL FOR DETAILS!

o
ICOM IC·765

AMPLIFIERS
• HIgh Gain. low No-se

GaAsFET Pre-Amps
• H igh VSWR Protecuon
• ever Power Shutdown
• High Speed RF

SWi tching Relays
• Made In USA

• 1~150 MHz
«0-450 MHz

• Compact and Lightweight
• Up to 5 Walts Output
• Versat ile Scan Funct ions

CALL TODAYI

o
ICOM

IC·24AT

DU"lBANO
FM TR.t.NSCEIVER

IC·735
PROVENHFWINNER

• Compact and li ghtweight
• 1(1) Watts Output
• Noise Blanker
• General Coverage Receiver

CALL TODAYl

o
ICOM

" OV"NCEO PERFORM"NCE
HFTR.t.NSCEIVER

• DOS (Direct Digital Synthesizer)
• Aulo . Antenna Tuner
· l 00 Watts Out put
• 99 Memor ies

CALL TODAY1

VAESU-- ..---- -- ---
•

®!~
G·l0 10 METER

COLIN EAR VERTICAL

Fiberglass Construction
1h Wave Gain Antenna

VAFSU

..FT·470
COMP"CT DU"l 9" NO

FM H" NOt'lElO
12MI7t)Ca,l1

21 M_ ..s tOf h ell ~d
Dual VFOS 'Of Each~
up 10 !> Wall s Po",.,
Bu.IH n cress
Bulll-,n 10-Memory OTMF
" ulad ,a'.'

WANTED : QUALITY USED GEAR . CASH OR TRAOE

SPECIAL SALE
$39.95

(BEl OWOEAl ERCOST)

LIMITED SUPPLY-CAll TODAY

• .- '-- - -• •
• ~ tit -=-

FT·736R \/HF-UHF BASE STATtON

• SSB. CW, FM on 2 Met,,"fS
and 70 cm

• Ophonal 50 M Hz. 220 MHZor
12GHz

• 25 Walt s Output on 2 Meters,
220 and 70 cm

• 10 Watts Output on 6 Meters
and 1.2G Hz • 100 MemOries

Call Toll Free- gam -6pm Mon.-Fri. gam - 2pm Sat.
In Mi ssouri Call -816-741·81 ' 8

VAESU

FT·l000
THE BEST OF THE BEST

" 200 Watts Output
• All Amateur Bands
• Dual Receive
• bus -tnrect Digital Synthesis

CALL FOR ALL THE DETAILSl

TM·701A
· ~W.ll.....2__.-
· 20 ........... 0.........
..... Duple.-e-._0-"_
•e...o" _" Tonoo E...,..,.,

~­

-. ;=A _ - ":: ~

." - -;..:-

KENWOOD
DUAL· AND SALE!

MFJ SALE MFJ
LARGEST STOCK OF ALL

YOUR MFJ FAVORITE
ACCESSORIES

CA LL TODAY FOR
BEST PRICE

MFJ·1278
Multi -Mode Data Controller

CALL FOREXTRASAVINGS

•

KENWOOD
TH·225A

• NO'*' sw.n. Outpu t
• Od<l 011set.
• Wideband Frequency
eo..,...

•s.n.Aec..-on..
as TH·215

TH ·26AT
• '36-113~MHz
eo..,...

• swCA«limy
• "' ul~1(; R.puter

onset
CALL TODAY!

· 1 5 W... "" Z......_.-._-­.. _n_
. '0"_ Cftan .......-14'. ' &3. _ ... ..,

431l-4Og _ MOl l

DON'T DELAY- CALL TODAYl

TS·950SD
TRANSMIT THE ULTIMATE SIGN AL

• Digital Signal Processi ng
• Dual Frequenc y Receive
• Digital AF Fi lter " 100 Memories

CALL FOR DETAILS AND
ORDER TODAY !

KENWOOD

•

CUSHCRAFT • DIAMOND· DRSI
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I x D r S TRY

YAESU
Performance without compromise."



""""""".....,."".,
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0 '; .......

(2lIlI)4S4-711'

"""""""'"'" ceces3150""'~
S. 128. Nl;. TX 15OS3

1m F'l'Iowa~ Su113»._......
3071 · IS IWl LloU.

Aid"od. ec, V6X :m c:ara
23lIl).1l., .... xe, eI' ...... 9l!lOOf

wiill lCOM's new HM-56 microphone,
Transmit up 00 22-{jigit telephone

numbers, It'sideal for aUl1lpatching and
repeater control whiledriving safely.

Additional features include: Programmed
memory scan, priority watch, memory s~p, 7tuning

seps. 20 dB RF attenualilr and amemory split fundion
for split frequency operation, That's mobiling in style!

legendary ICOMquality backed by Four~ Q\InOO
8ervire centers lfl's go mobile w1illlCOM'snew

action packed 2-meter
and 440MHz

transceivers'

,.. .IirrlIrr•••.,..-0HlJIIIIML ClIlI_
fII.h~~ ...... 14lOO m9ll71

CIRCLE 165 0 N AEAOER SERVICE CARO

ICOM's new IG-229 and 1G-449
ultr<HXlmpact mobiles make you feel
like you're sitting in your ham shack
while driving your car! These
transceivers fit alm05l anywhere!

The 1G-229A measeres just 5,5"\\' x1.6"H x4,1"D,
The 1G-229H and 1G-449H measure only two inches
deeper, Nowillat'ssmall !

The1G-229A/H isavailablein boiJl 25Wand flJW
versionsand transmilS 14D-lflJMHz,
rereiving 136-174MHz,The1G-449H
COltrs 44Q-4f1JMHz and packs 35
watts of peak output poIItr,So
muchpower, you'll feel like
you're using abase station!

BOOI unilS feature 20 memory
channelsand one

call channel.
Each

memory
stores operating offset
and subaudible tone
frequencies plus du­
plex shitt direction,

AUI1l dialing issimple
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