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VHF/UHF all-mode base stations

• Automatte mode selection.
You may select the mode manually
usmq the Iront panel mode keys.
Manual mode selection is verified in
International Morse Code.

• All-mode squelch.
• High performance noise blanker.

• Speech processor.
For maximum efficiency on SSB
and FM.

.IF shift.
• "Qutek-Step" tuning.

Vary the tuning charactertsncs Irom
"conventional VFO feel- to a stepping
action,

• Built-in AC power supply.
Operation on 12 volts DC IS also
possible.

• Semi break-in CW, with side tone.
• VS-1 vcsee synthesizer (optional)

More TS-711A1811A information is
available from authorized Kenwood
dealers.

• Versatile scanning functions.
Programmable band and memory scan
(with channel lock-out), "Center-stop'
tuning on FM. An "alert" function lets
you listen for activtty on your priority
channel while listening on another
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adjustable from 2 to
25 watts.

The TS-711A 2 meter and theTS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DCS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-function
display.
Shows frequency, RIl shift, VFO AlB,
SPLIT. ALERT. repeater onset digital
code, and memory channel.

.40 multi-function memories.
Stores frequency. mode. repeater oft­
set. and CTCSS tone. Memories are
backed up with a built-in lithium battery.

• MC-48B 16-key DTMF, MC-43S UPI
DOWN mobile hand microphones

• SW-200AlB SWRJpower meters:
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

• SWT-1 2-m antenna tuner
• SWT-2 70~cm antenna tuner
• PG-2U DC power cable

Optional accessories.
• IF-HlA, computer Interface
• IF·232C level translator
• CD·lO call sign display
• SP-430 external speaker
• VS-1 voice synthesizer
• TU-5 CTCSS tone unit
• MB-430 mobile mount
• MC-BOA, MC-BO, MC-B5

deluxe desk top microphones
Complere service manuals are av,MaOIe tor 811 KenwoOd rransceivers and most accessories,
Spec"icarions and pm;es are suO/eel to ehange wlrllOur nonce or oOllgalion,
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• M . CH /VFO CH sub-dial. 10 kHz step
luning for quick QSY at VFO mode, and
UPtOQINN memory channel for easy
operation.

• Selectable full (OSK) or semi
break-in CWo

.31 memory channels. Store fre­
quency. mode and ON widelnarrow
selection. Split rrccucnces may be
stored in 10 channels for repeater
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Bullt· ln VOX circuit.
• MC-43S UP/DOWN mlc. Included.
Optional Accessories :
• AT-130 compact antenna tuner - AT-250 auto­
matiC antenna tuner • HS-5/HS-6 /HS-7 head­
phones · IF-232CIlF-10C computer Interface
- MA-5/ VP-l HF mobile antenna (5 bands)
• MB-430 mcoue brecket - MC-43S exira
UPIDOWN hand mIC, . Me-55 ta-ouu goose neck
mobIle mIC. - MC-60A/MC-80/MC-85 desk mICS.
• PG-2S extra DC cable • PS-430 power supply
• SP-4 t I SP-50B mobile speakers - SP-430
extemar speaker - TL-922A 2 kW PEP linear
amplifier (not lor ON aSK) - TU-8 cress tone unrt
_YG-455C-1 500 Hz deluxe e w filter. YK-455C-1
New 500 Hz ew M et

~ setvoce manwls are avalla/:lle lota' Kenwood
ua~andmoslaccessOf~sSpeobcaroons.lNIlsres.

andrJIoces",esuo,eclfOd!ange' ...lft>otJfflOl.oceOf~1()fI

KENWOOD U.S.A. CORPORATION
2201E. Dominguez Sl.,long Beach. CA908'10
P. O. Box 22 745. l00g Beach. CA 90801-5745

KENWOOD

• New Feature! Programmable band
marker. Useful for staymg with in the
limits of your ham license. For con­
testers, program in the suggested
frequenc ies to prevent QAM to non ­
participants.

• Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankers. AlT. AF attenuator, selectable
AGe,and FM squelch.

TS-68~OS~=----~:;:;;;;;;;;;:;;;J
All-mode multi-bander
- 6m (50-54 MHZ) lOWOUlput plus aN HF

Amateul bands (100 W outpul).
• Ed ended 6m recewee Ilequency ranQe 45 MHz

10 60 MHz.specs, gUinnteed Irom 50 10 54 MHz.
_ Same funetlOOS ol the 1S-140S except optlQOal

'vOx ('vOX-4 requlled lor 'vOx opel'allQl'l),
• Pl'eamp~her lor 6 and 10 meter band

O~ a
TS-140S
HF transceiver with general
coverage receiver.
Compact, easy-to-use, full of oper­
ating enhancements, and feature
packed. These words describe the
newTS·140S HF transceiver. Setting
the pace once again, Kenwood Int ro­
duces new innovations in the wortd
of "look-alike" transceiversl
• Covers all HF Amateur bands with

100 W output. General coverage re­
ceiver tunes trom 50 kHz to 35 MHz.
rseceve. specd,caflOflS guariJflleed from

500 kHZ 10 30 MHZJModifiable for HF
MARS operation. (Perml/ reQUIred)

• All modes built-in. LSB, USB.CW, FM
and AM.

• Superior receiver dynamic range
Kenwood DynaMix'· high sens itivity
direct mixing system ensures true 102
dB receiverdynamic range.



ComoIe'fe' servICe milf'lUAI$ are avWble lor all l'(enWOOll IranscervE-rs and mosr accessor.oes
Soec~ and PIJC:~S IS" S/.Illtt!CIIO c:hanQe "'~fIouI' TIOlICe Of ~11OI'l

_ Large, easy-ta-read multi-func ­
tion LCD display with night light.

_ Audible beeper to confirm key­
pad operation. The beeper has a
uruque tone lor each key. DTMF
monilor also included,

- Supplied accessories : Belt hook.
rubber flex antenna, PB-2 standard
NiCd battery pack (for 2.5 W oper­
ation). wall charger. DC cable.
dusf caps.

Optional Accessories ;
• PB-l: 12 V. 800 mAH NICe! pack IOf 5 W
outpul 0 PB·2' 84 V. 500 mAH N,Ce! pack
(2.5 W oulpul) • PB-3: 7.2 V. 800 mAH
N,Ce! pack (t5 W outpul) 0 PB·4: 72 V.
1600 mAH NICe! pack (t5 Woulpull
• BT· 5 AA ceN Il'Iaf19<ll"K'se/alkalllle baUer)'
case 0 Be-7 rapid charge! IOf PB-1. 2. 3.
or 4 • BC-8 compact bat1ery charge!
• 5MC·30 speaker mocrophone 0 5C-I2. 13
soft cases · RA-3 . 5 telescoplOQ antennas
o RA.8B 51ubOyOuk antenna 0 T5U-4
crcss oeccoe unit oVB-1 530 : 2m. 25W
ampllflet" (l-4 W Ulpull • LH·4. 5lealher
cases ' M8-4 mobile bracket · BH·5
swrvel mount 0 PG-2V extra DC cable
• PG·3D og.arelte lIghte! cord wllh bite!

Kenwood brings you the
greatest hand-held trans­
ceiver ever! More than just
"big rig performance~the
new TH·215A for 2 m ,TH-315A
for 220 MHz. and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!
• Wide receiver frequency r.ng• .

Receives from 141-163 MHz.
Includes the weather channels!
naosrmt from 144-148 MHz.
Modifiable to covel 141-151 MHz
(MARS or CAP permit requned).

• TH-315A cover. 220·225 MHz,
TH-415A covers 440-449.995MHz.

• 5,2 .5 , or 1.5 W output, depend ­
ing on the power source. Sup­
plied ballery pack (PB-2) provides
2.5 W output. Optional NiCe! packs
101 extended operation 01 higher
RF output available.

_ CTCSS encoder built-In . TSU-4
eTeSS decoder optional.

-10 memory channels store !!!!.
offset, in 100-kHz steps.

_ Odd split, any frequency TX or
RX, in memory channel"O:'

_ Nine types of scanning! Includ­
ing new "seek scan" and prior­
ity alert. Also memory channel
Iock·out

_ Intelligent 2-way battery saver
c ircuit extends battery life. Two
battery-saver modes to choose.
with power saver reno seiectoo.

_ Easy memory recall . Simply
press the Channel number!

-12 VDC input terminal for direct
mobile or base station supply
operation. VVhen t2 VOlts applied.
RF outpullS 5 WI (Cable SUpplied')

_ New Twist-Lok Positive­
Connect locking battery case.

- Priority alert function.
- Monito r switch to eeteet squelch .

Used to Check the frequency when
CTeSS encode/decode IS used or
when SQuelch IS on.

•
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TH-215A/315A/415A
Full-featured Hand-held Transceivers
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Zero Bias
AN EDITORIAL

I 've been doing my very unscientific median­
age study lately by listening 10what amateurs
have to say at namtest s and by reacmq me let·
ter s I receive, I hear the wo rd tradition bandied
about as if there are mese great words carved
in stone that are universal Iruths lor all l imes.
Quite often I think that people should suosu­
lute the word nostalgia ror tradition, as Ihis
would come closer towner they're reallylry ing
to say.

Amateurs lend 10 think 01 certain things as
traditions. Trad itions are those things wh ich
are handed down pretty much exactly the
same from one generation to another. They
are handed down orally and by example. So il
we talk about t rediticn, we should be able to
define the lineage. Do amateurs follow the tra­
dition of 1906 Of 191 9" How about 1928 or
1937? What about 1941 or 19521 After all,
amateur radio hasn't been around for thai long
in historic terms, so we should be able to trace
some of these traditions back 10 the ' irst
amateur .

If we hade group of archaeologists studying
a tr ibe 01 indians who engaged in lishing, they
would probably see a trecn cnerwavct mak ing
uenrooes over any 80-10 9O-yea r span. The in­
dians wou ld have gathered around to teach
and pass on 10 their young how 10 make fish
rooes in pretty much the same manner. Each
generation didn 't have to reinvent the l ish
hook . The technology lent nsen to anoraurae­
non. it was stable. What we experience as
amateur radio today in 1989 barely resembles
what was going on 200r 30 years ago, let alone
80 years ago.

I guess we should consider ourselves fortu ­
nate to be part 01a continuing technological
explosion. In purely historic al terms, we
haven't been around long enough to really de-­
velop tradition, as everything continues to
change. For some,the changes are happening
too quickly and too often. For the impatient and
the dreamers it isn' t happening last enough.
To say about amateur radio " We've always
done it that way " has never been true. To
make it true you would have to add the Qualil ier
"We've done it that way since .. :' and that
date continues to cha nge. About the only thing
that has remained sort of constant and is true
to the delinition 01 the word tradition is the
ARRL's Wouff Hong Ceremony and their
Readysnitch. What do you say? You ocn't
know what they areor what they mean?Shame
on you. They are truly direct links to the past
lhat are passed on Ihrough an oral tra dition.

So if tradi tion is not actually what we mean
when we defend something or wax misty-eyed
over a revelation from H.P. Maxim himself, just
what is it that we do mean? We most often
mean nostalgia . Webster's Dictionary defines
nostalgia as " a wistlul or excessively senti­
mental sometimes abnormal yearning lor re--
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turn to or return 01some real or romanticized
period or irrecoverable condi tion Of selting in
the past ." We tend to talk about th ings as being
not as good as they we re in the good old days .
Bring back the amateurs, the tests, the opera­
tors, the OX,and even the music from the good
old days. You will rote one great omission,
thOUgh: there is no great movement to bring
back the equipment of those days, too.

Nosta lgia too has the unfortunate attribute
01 being time sensitive. The gIXld Old days con­
tmualty stutt, depending on just when the indi­
vidual received his or her license. So even if
you took nostalgia at t o-veer intervals, you 'd
st ill have a mixed bag of good old days. Still ,
there aren't 100 many amateurs who would opt
for 1().year'<)ld gear over some 01 the newer
goodies .

The technology has changed the hobby and
not the other way around. It has all moved very
quick ly and appears to some 10 be accelerat­
ing. The proverbial " twinkling of an eye" is ac­
tually about zcvears .Well, somehow some 01
us got the idea that amateur radio was the one
immutable thing that was supposed to stay the
same forever and ever, and even though
everything else in lile was Changing at a hectic
rate, you could always find that stable point in
amateur radio .

Well , il that was the idea or plan , nobody
wrote it down as law ,II that was the intent, pe0­

ple could stop inventing things or coming up
wi th technology that could knock your socks
oil. In reali ty we 're all playing "catch up" not
only with amateur radio, but with everything
else we experience. Almost all 01us use things
now with little or no knowledge of how they
work. We have 10 go along accept ing the fact
that they do work and spend our "learning"
time l iguring out how to use them, not build or
repair them. We may in some ways be the
" masters 01 our fate," but certainly we are not
the masters of our technology. The intrinsic
joy, however, is in the fac t that it doeS work and
we no lOnger have to renweottne fish rcce.

When you look through the contest scores in
this issue and think about the phenomenal
achievements, th ink about trying 10 duplicate
that effort with 2{).year'<)ld gear and technol­
ogy. Let your mind wander back just l ive years
and try to lit the concept 01 packet rad io into
your amateur radio activities 01 me day. In
those days a node was something to be surgi­
cally removed and quickly. Just 20 0' so years
ago did you ever th ink that anyone wou ld rea lly
have his own computer in his own hOme? To­
day most amateurs have several computers
and think nothing 01it .

Now if we take someone into our midst and
get him licensed in 1989, this year will become
his benchmark and his "good okf days " and
the way things shOUld be. Ten years from now
he'll be upset over some c hange occurri ng,

and he'll hunger for these , the wonder days 01
amateur radio discovery . For in truth , the first
several years in the hobby are the years 01dis­
covery wherein everyth ing is new and sti ll fun.
There's no time lor the poli tics, the petty
squabbles, or anything that interrupts the flow
of having a good 1ime. It 's the time lor innocent
dreams, the kind we all had , that took us out of
the everyday workf of scroot or jOb and gave
us unlimited opportunity to span the workf with
our signal. The Walter Milly in all of us came
out in lhose dreams.

You may not bel ieve this, but mere are Quite
a number 01 us whO still have those dreams
and act on them. We still enjoy amateur radio
lor wha t it is and accept and relish the tact that
it is uulo and ever changing All that does is
open more thi ngs to do and enjoy. However ,
there are some (and we know who you are)
who would rathe r get caught up in being very
serious, obdurate. and steadfast in the benet
that amateur radio history should begin and
henceforth emanate from me day you (just
you) received your license

The new licensee 01 1989 will use the 1989
criteria lor an amateur radio license as the
new Irad ition, wh ich to some will be nowhere
near as gIXld as the 1939 or even 1959 tradi­
tion. With any luck , he'll be tell ing the new
amateurs 012009 how hard he had it way back
when-back in 1989 when hams were hams ,
and you strung your own long-wire antennas ,
and a contact was really a contact . That crude
digit ized equipment really lell a 101 to be de-­
si red, and you needed tremendous expertise
to pull out a rare one in those days.

Maybe tt's too hard for us to accept that
things couldn' t possibly be as good as we 'd
like to remember. Maybe it's 100 hard to ac­
cept that it's okay not to understand every­
thing and be able to buikf your own station.
Maybe Ihings we re great and you do have won­
derful memories, but that doesn't Shut out the
possibility of collecting new memories even if
they are different.

Whatever amateu rs were like " then" as
compared to " now," you could never get a
consensus as to a universal starting point for
..then." For 80 or 90 years we've had a new
trad it ion , il you will , almost every year, and
sometimes more than one, The A model 01 a
piece 01ama teur gear become s a " classic"
the minute a B model appea rs,We've had con­
stant change in everything except at titude. Ac­
tually, our collec tive attitude has been charac­
terized by the phrase "I've gol mine," which
still leaves out "as of ..

Maybe in 2009 there will only be one class 01
amateu r license, one exam or acouceton.and
maybe it will be super hard or super easy toob­
ta in . Whatever it is, those whO are around 10
see it will certainly complain and long lor the
g()(Xjold days 011989. 73, A'an, K2EEK
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The Morse MacHme Has all the features
you 've been asking for in a high perform­
ancc kcycr like 2-99 WPM speed selection
and over R.OOO characters of memory that can
be stored in 20 memories. The 20 memories
are soft partitioned so that your stored mes­
sages may he as short or long as you like.
Memory can be expanded to hold up to
36.000 characters. Of course, all memory is
backed up by an internal lithium battery so
that once a message is loaded. it wil l stay
there until you write over it.
Whether you're an ex pert or a novice, The
Morse Machine has three ways to help you
improve your code:

• A proficiency trainer, the same as the one
used in the MorseMatic. allows random
code group practice with steadily increasing
speed.

• A random word generator that randomly
generates 4-letter words for a more realist ic
practice session.

• Dr. QSO (tm) QSO simulator based on our
program for the Commodore 64 computer.
You can call other stations, answera CQ, or
just sit back and listen to realistic QSOs
very much like those you would hear on-the­
air,

The Morse Mach ine is a full featured keyer
for the serious contester. with automatic serial

number insertion and incrementing in any
memory message. You can usc the front
panel knob to adjust your sending speed or
enter a precise speed with the keypad. tog­
gling between the two at any time. Exchan­
ges can be speeded up by having parts of your
message sen t at a higher speed. You can also
add remote switches for 4 of the memories so
that you can instantly send your responses or
ca ll CQ,
A computer can be interfaced to The Morse
Mach ine through its RS- 232 compat ible 1/0.
Any front panel function may be programmed
by the computer. This makes loading
memories as simple as typing them in from
your keyboard. The Morse Machine can dis­
play your random code, or Dr. QSO practice
sessions on the computer screen.
The Morse Machine can be programmed to be
an automatic beacon. This can be used to
automatically repeat a Morse (or RS- 232
ASCII) message at a programmed interval of
I to 999 seconds.
See your AEA dealer today for a demonstra­
tion of The Morse Machine or contact:

Advanced Electronic
Applications, Inc.
P.O. Box C-2 160 Lynnwood, \VA 98036
206-775-7373

CIRClE 1 ON REAO£R S£RYICECARD



_WARC_FEST 19 - To observe toe 10lh anrWersary of
the WAPe band alloccl lion and to promote the ex­
panded use of these necceoces.WAflC-FEST 89wi11
take place on Sept. 10 from 1800-2400Z on WIV¥:.
bands 24.890-24990. 18,068 -18.168. and 101 .
10.15 MHz, AmateulS worktNide are eligible. Cate­
gories single op eithel CW only Of mi_ed mode E~­

change: co's lirSI name. QTH (ARRL section.Canadi­
an province, [,XCC country), and antenna type. Con­
d itions: 1 hour time period minimum per band; sta­
tions may be contacted once per band-rnode: exet­
Ing restrictions on WARC band use must be co­
served For offic ial terms, write to texas OX Soc iety.
P.O. sex 540291 . Houston. TX 77254{)291.
- Tbl lolowing SpedIl h lnll " kl plKl ill Slpllmblr:

W1FHP, from Agricultural Fair . Bethlehem. CT; The
Hen House Gang, daylighl haulS Sept. 9 -10 on 40
and 20 meter SS8. some.4Q rretee NOYIce, and in 10
meter NoYic:e and General, OSL wilh lilst-<:lass
stamp or 8f\\<elope to Caltlook or Hen House Gang.
Hard HiU Rd , N Bethlehem. CT 06751.

U BR, Irom M,ss America Pageant. Atlantic City,
NJ; SOuthern Counties ARA: seer. 11_16. phone 25
kHz inside Iowel Genefal ctass band edge. CW 65
kHz insicle lower Genefal band edge. Novice 28100,
28500 MHz. OSL with number 10 SASC 10 SCARA.
P.O Bo~ 121, Linwood, NJ 08221.

MT3A13, 110m Sunfest. Ocean City. MO; Sept.
23·,,·24; phooo 39035, 7,2335. 14.313, 21 413.
28.313 MHz. and CW 3.713, 7.113, 14.035, 21.135.
28.135; l'Iighllime cceretonener 0100Zon 75 and 40
meters wili be on the 3905 CC WAS Net . For special
OSl sere OSI and SASE (or 2IRCs) 10 sunrest, P.O,
Box 120. Simpsonville, MO 2115().(l12O,

W3BN, Irom Pagoda Skylioe Festival, Reading. PA;
Reading RadioClub: Sept . 24 from 1400-2OlXlZ; SS8
only on 80. 40. 20. 15. and 10meters, Send OSL and
SASC (tor certificate) to Reading Radio Club,PO.Bo~
13777. Reading. PA 19612-3777. (Find 10 other ARC
merrbers calling '"CO Pagoda "' from home slations
to ~kly for a special clUb cert ificate.)

Simple and Easy.
Here's the easiest packer radio yet.
you don't even have to buya T:"'C
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into an) ex­
pansion slot and get on the air in
minutes. just like an expert. And
you 11 still be able to use the PC for
other work! The complete VHF
system is on ly S 139,95!

Sophisticated, Too.
When you've mastered the basics.
use the PC. Packet Adapter for
simultaneous dual-ba nd HF
VHF. multiconnect, BBS. TCP
IP. DXer's PacketCluster, 2400
baud (and higher). Even use the
Developer's Package to write your
own packet application.

•

3-bM, Irom Prince Geor9es County Fair. Prince
Georges County. MD: Prince Georges ARES; 1600Z
SepI. 9 to OOOOZ Sept. 10; SS8 3950. 1275. 14340.
18150.21435.24950.28350.50130 kHz . For OSL
certiflcatesendYOUI OSLtoPG-AAES.PGOEP. 7911
Anchor 51 .. landoVer. MD 20785.

K4SEl . Irom PowersCfossroods Atts &Cratts Fes­
tival. Newnan. GA.; 8ill Gremi"ion Memoria' Radio
Club: Sept . 2 -4. 1400-2000Z; 14325. 21325.
28.325. For OSL osend OSL and SASE to BGMRC.
P,O. Box 2327. Newnan. GA 30264,

4....Rll, Bear Bryant Special Event Station lrom Uni­
versi ty of Alabama, Tuscaloosa. AL: West Alabama
ARS and University 01 Alabama ARC; 1300-2300Z
Sept. 30; all HF bands In Ihe bottom 25 kHz of the
General portion 01 eac h band. For cenmcete send
SASEand your OSl to PO. Box1741,r vsceiocsa .A;
35403 01 Callbook address of WD4DAT.

WA7KYT, from the ghost town of Paradise. AZ: C0­
cruse ARA: Sept 2-4 (no sceernc times); 3.885.
7285. 14288. 21.288. 28385. plus 6 meter band.
phone and CW on all bards. scecer certificate lor
business-size SASC 10 PO. Bo~ 1855. Sierra VIsta .
AZ85636.

7....1lIII. 'rom Great Montana Callie Olive. 8illirlgs.
MT; Yellow'slone Radio Club identifying tllemselves
as "The Great Montana Callie OliVe" ; Sept. 4-9.
1400~2400zeachday ; 7265. 14265. 21365kHzUSB.
For cemreare send OSL and 9 x 12 SASC to Vellon
Co~. K7AEZ. 1124 Parkhill Drive. BIllings. MT 59t02.

WXaN. from '"TeclJlTl5eh" production, ChilliCOthe,
OH. evening and weelIend bours ooling Aug, and
Sept.;SS8Iower 25kHz of 40. 20. and 15 general and
10 meter Novice phone bands Fa, OSl send OSL
and SASE to Aon caoe. WK8N , 747 Jefferson Ave.,
Chill icothe. OH 45601 .

W8TOE, from Michigan International Speedway,
Ad rian, MI: Ad rian ARC: Sept. 15 - 17 (no times given);
SS8 20 kHz up trom bottom of General poruon and
Novice bands. OSL via W8TOE. P.O. 80~ 26, Adrian,
MI 49286,

WaOLS, from little BrownJvg Harness Race. Dela·
wale . OH . Delaware ARA; 1300l Sept. 17 to 0100z
Sept ,18and 2300l Sept. 2Oto03OOZ Sept 22; 7.260
and 28.405. For OSL send SASE and OSL10DELARA.
398 North Old State Rd., Delaware. OH 43015

Software Included.
Unlike others. DRS) includes all
the software you need. The T HS
terminal package has split screen.
file save send. binary file transfer.
print, scroll. review and more.

2400 BAUD
Many areas are upgrading their
packet nets to th is higher speed.
D RSl's M-24 modem for 2400
ba ud connects simply with no
modificatio ns to your rig and lets
you operate bot h 1200 and 2400
simultaneously with yo ur present
radio. Step up to this new speed
for just S79.95. today!

Call or Write
ror complete

Product Catalog

CIRCLE 711 ON READER SERVICE CARD

WIlHO, trom ww II submarine USS $ilversides,
Muskegon, MI, Muskegon Area ARC: 1300l Sept. 16
to 1900Z Sept , 17; 28 475. 21.320. 14 255. 7.255,
3.855. For certificate send 0Sl and 9 l< 12 SASC to
KB8APS. 3160Walker Rd,. Muskegon. MI49444.

WBITXO. Irom Seplemberlest. Schaurrburg. Il;
SchalJlTtlurg APe; 1500·2100z Sept. 3: 7289,
14289. 21289. 28.389 For cemtcete send OSL to
SAAC.PO. 8oJo: 68251. Schaumburg.IL 60168-0251 .

KElDX. from Mellelle House. Waterlown. SO; Lake
Area Aadio KIub; 1400-2JOOZSept. 30: phone 3,890.
7265, 14265. 21.340. 28.340 MHz; CW 40 kHz up
frombonomoteachband60lhrOlJgh 10 mela rs.OSl
with SASE to l ake Area Aadio Klub, P,O, Bo~ 642.
Watertown. SO 5720Hl642,

NRIR and NIU. Irom Kansas City and st. l ou is;
Kansas City ORP Assn and St. Louts QRP Soc iety;
Sept, 9 ·10 Irom 10 AM to 6 PM cennat Time: CW
3,560,7,040, 14,060,21.060.28,060. phone 3.985.
7285. 14285.21.385,28.885. Wor k both sratcos
and receive a special cenucere: use QRP (SWan
CW. lOW on phone) to work both stations and receive
a bonus QAP endorsement ,For cemucete send large
SASE and OSL lor each contact stating log Intorma­
tion and powel used to MarkCa~. NReR. 6205
E l40th Place. GrandView. M064030-3843.

1--WIcI , from Chiroplac'lc Founcle,s Day. Palmer
College, Davenport.lA: Palmer Co/Iege CIliroplactic
APe and OcIvenport RAe; IJOO-Ol00z Sept 17; 10
kHz up f,om bottom of General po.rliOll 01 each band
For cemucete send OSL and business-size SASC to
Dr . Wayne H. Zemelka. KBeCIO, 1000 8rady SI..
Davenport. III 52803
_TM loIlowln, lI.mllsts, ete.. a,. slal" '" Sipt.:

Sept , 2·3, Alamogordo ARC Hlmflsl. Otero County
Fairglounds, Alamogoldo. NM Contact M AC Ham­
lest Committee. 80~ 276, Alamogordo, NM 88311.

Sept, 2-3. SlIllbf H.mlill. Cleveland County Fai r­
g rounds. Shelby, NC, Contact Shelby ARC. P,O. Box
2206, Shelby. NC 28150.

Sept. 9. Unlonlown ARC G.bt.s1. club grourlds.
Uniontown. PA. Cootact UARC Gablest, c/o John T,
Cermak. W8300D. P.O. Bo~ 433, Republie. PA
15475 (412-24&-2870).

Sept 9. Swill" c.RIy RACES H.mlls!, Saratoga

(Cont inued on page 8J

~DRSI
2065 Range Road

Clearwater. F L 34625
ORDERS: 1-800-999-0204
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Xdng, contests, pile­
ups, traffic handling.

when you need to command
attention, you will with the
Sn·l<X>O Liru..car Amplificrfmm
Heath. And you'll do it for a cost
that no one else can match.

From our recent Dx-pedmon
to Taiwan, operators easily
controlled pileups with the
58·1000 and nothing more than
a dipole antenna.. 111is means
that when conditions are tough,
rou know you can depend on
your 58·1000 to lift your signal
above the rest. ~'I1t~thcr

you're using a dipole or
stacked monoband beams.

Proven output power
'We don't p lay games by

using old rating methods to
make you pay for input
power you don't get at the
antenna. What you do get is
1000 watt output ofpeak

envelope power on SSB and 850
watts on CW Even 500 WJU

output on R1T Y
On the chance that someone

might doubt our claims, at
harnfests we demonstrate that
with only 80 to 100 watts of
drive, our 5B-I000 develops
more output than eve-n the
world-famous Heath 5B-2201

Designed for today, the
58-1000 offers quiet, compact
tabletop operation at rated
output. That's only 1.7dB (or
about V3 of an S-unit) below

the maximum legal power
limit.

"I built it myselfl"
Because you build the

Heathkit 58-1000 Linear
Amplifier yourself, you not only
t:-njoy cost savings, you have the
unique opportunity or knowtng
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist­
ance from our licensed ham

consultants, should you ever
need it . An offer that's hard
to pa.."iS up.

See the 58-1000 and our
complete line of amateur
radio products in the 5pring
Heathkit Catalog, Call today
for your free copy.

1·800·44·HEATIf
( 1-800-444-3284 )

Best to stan with.
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022
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Announcing (from page 6)

County Fairgrounds, Ballston Spa, NY Contact Da­
vid Alwell . N2FEP, 911 East High 51 LOlli . Ballston
Spa. NY 12020(SASEJ.

Sept 9 -10• • obII Hl m'-st. TeJtas sneer geceea­
TionCe1lter .MobiIe.At.Contact Larry Early. P.O.BOll
8404 , Mobile, Al36689(205-342-1601 after 6 PM).

Sept 9-1 0. . ...... HI""-S! , Melbourne AudilO1"
ium, Melboume. FL. Contact Hamlest. 108 Dart­
rnouthAve., Melbourne. Fl32901 .

Sept 10..., brllk ARSHllllr CMI""artnt. lflWOOd
ret;:realion Center.Jotiet,lL. Contact Hamlest.BARS.
PO eo. 1429. Bolingbtoolt.IL 60439-1429 (SASE),
01' ca ll 312-985-0521 evenings 01' weel<ends

Sept. 10, Ilftlar c.nly AM HIQst. Buller County
Farm Show Glounds, Butler, PA. Conlaci Chairman.
P.O. Bo. 1181. Butler. PA 16003-1181

Sept 10, FIlI~ 1Iy HlmhlS!. Hancock County Fair­
grounds, Findlay, OH. contact Findlay RadiO ClUb.
Bo. 581. Findlay. OH 45839,

Sepl 10, Grind Rlpids ARA Elactronle f1umlrkat Ind
Compullr Sho• • West Catholic High School, Grand
Rapids, 1.41. Contact Don Hazelswart, KA8BCI. 616­
363-0649,

Sept 16, SCRAHim Rl dk) Flel mlrkl1 ' Auellan, Sono­
ma Coullty Fairgrounds,east or Sarna Rosa,CA, Con­
tact SonomaCoullty RadioAmaleUfS, Box 1t6, santa
Rosa,CA 95402

Sept 11, c.n~Ie.GGCI ARA Flumlrktt , Elks Lodge,
Danbury, CT, cemacr CAM. PO. BOll 143, Betner,
CT 06801, or call George, KC2QF, 9 14-533-6653 ,

Sept 11, llMARC HlmlaS! , NY Insti lute 01 Tet;:hnol­
ogy , Old Weslbury, Long Island, NY, Contact Neil
Hartman, WE2V, 516-462-5549.

seer 17 , IlIdial FooIlIlIs ARC Hlmtlst, Marshall $en­
iorCitilens Bldg., Marsha ll. 1.,40 ,Conlact WBeWMM,
Calltlook address

Sept 11. eam-k VIIIIy Radia tlllI FluNrkat. Da­
visville , NH Contact WaHeo Stiles. WAIRlO. 603­....-

Sept 11. ZOIl ARCH_It1t. Mahotlino County Joint
Vocalional School, Camield, OH Contact Paul
Resch , 216-193--8352.

sect. 11, StlJIII Jersey RadiaAUII. HI"'st. Pennsau­
ken High School, Perlnsauken. NJ . Contact Ed Ram­
ming. AB2Y. 4500 Westlield Ave ., Pemsavken. NJ
08110 (609--663-5539).

Sept. 23, VIfIl"1 c.fIly HI ",Nst. Oxnard Communi­
ty Celller. Oxnard. CA_ Contact Dick, WA6JOX. 80S­
485-4462 ,

Sept 23-24, hrk Hlmlill , ClHflputlf Sill. , York
Fairgrounds, York. PA. ccmact York Hamlest. P,O,
Box WW, Dover, PA 11315 (SASE). (VE exams
Saturday)

Sept. 23-24, Rl dio bpo 89, taee Counly Illinois
Fairgrourids, Grayslake. tt. Contact Mike arcsr.
WA9FT5 . P,O, Box 1532, Evallsloll,ll60204

Sept 23-24, Wi lli Wi lli Vl lily ARC. Commul'lity
Bldg, Milton-Freewater, OR contact JaCk Babbill,
WA5ZAY,P.O Box 321, Walla Walla, WA 99362(509­
525-1003)

Sept 24, Adrian ARC Hl mln tlClmpullf Shaw',
Lenawee Fairgrounds, Adrian , ML coorect Adriall
ARC, PO. Bo. 26, Adrian, MI49221 .

Sept 24. IARCFEST 89. Boulljer Coullly Fail'
grounds. Longmont, CO. ccorecr Barbara McClune.
N'BWS. 5338 Spoiled HOI'se Trail , Boulder, CO
8030'

Sept , 24,Nltellall l ARCFlu_kat. FrenchClutl. Wil­
limantic. CT. Contact Pat Rogo..sld. N1G6P. 90
Bec~erCircle.WIndsor ,CT(203-522-8028 evenings)

Sept 24,h l Ftilga HIIIIt1tIlMl Aalftwkat , National
Guald Armory. Ber~n, VT. ceotecr Todd Bigelow.
PO Box524, WllIiamslOWfl, VT05619(802-433-5567),

Sept 24. • n f1u....at. Al>any & Maill 51 , Cam-
bridge. MA. Call 611-253-3716

seer 23, CllamPllt...l.apn ARCHim,*" '9. logan
County Fairgrounds, Bellefontaine, OH Conlacl
Steven Kidde' . N8£TD. Box 265, Russells Point. OH."'.Sept 30. Elmirl International Hlmlnt, Chemung
County Fairgrounds, Elmira, NY. ccntecr Elmira
AM. 121 Wesl Third 51.. Elmira, NY 14905.

Sept 30, Horth"n Ha. Mlilea ARC Hl mli ll. US Army
Reserve Center. santa Fe, NM Conlact Tom Hardek,
K91 KI/5, PO. Box 233. Los Alamos, NM 81544 (SASE)

Sept, 30 & Oct. 1, KlnSiI ARRl StltlCon..ntion, Best
Westell'l Wichita Red Coach 11'1I'I, Wichita, KS, Con­
tact Wichita ARC, 101 Nor lh Main St., Wichita, KS
61203.

Sept 30 & Oct. 1, Grlltl r louilv~" Hl mtn l., C0m­
monwealth ConventiOll Center, Louisville. KY. Con­
tact Grea ter louisville Hamrest ASSIl " P,O. Bo.
34444. louisville, KY 40232

ANTENNA INC.
If], COMMERCE CENTER

HENDERSON. NY 89015

Wilson

Guaranteed To Transmit and Receive
Farther T han An,. O ther IO-!tleler

Mobile A nlenna or You r Monel Back **
N~~' f)~$;gn

TM Wilson 1000 hiJbn pin per fOl'lnafla is. resu k
of_ desipdc .dopihC1llJll'Iat briol you lbc' most rl.
recuve la-meter base loaded .nleona available.

W.",. H-U- 1000 P".! onns Ikrt".
Many 10 meter anlmnu kloK InOfC Illan SO"o of the

pcwer pili ;nlo IMm ,1k poow..... i, " &Sled as lint (di·
dectric) loss in Ihe pWlic coil form and isDOl .&dialed

as signal. We ha~ dnil'Kd a new «>il
form which suspends the ceil in air
and still ret";nl lhe rigidity needed
ro.support. This new designdimi­
nates 9S"," of lhe dielect ric Iossn.
We f« l lhal th is new <;k$igo is so
unique lhal we IIllYCfikd a PlIlml
app~il;ationon il.

In addit ion, we use 10 Ga . silver
plated wire 10 reduce resi.tive
IOS§Cll IO II minimum.

In order 10 handle the h igh pow _
er common for amateur use, we
used lhe more effic ient direct cou·
plinll method o f matching, rather
III.n lhe lossy capacitor coupling.
The Wilson 1000 will handle 2000
WlltUof poW"_

TIl.8nr You e.u. Buy
So far you Iul~ read aboul why

lhoe Wilson I())) performs belt".
bul it is a1so00r oflhoeITIOSI ruutd
...Im.... you <;an buy. II is mack
frOOl hiSh impact thennoplaslia
with 1I11rllriolet prOieciion. ~
IhrPlkd body mount and coil
IhrCllds are RlIinle» 'Iled; thoe .hip
is I'pered 17_7 ph. 'IlainJess Red .
AU of thex reasons arc why it is
lhoe bo:sl: 10 mo:t" mobile an lenna
on the markeltoday. and . ·e llIar­
antee to you thai il will outperform
any anlen na or yo ur money bac k!
"I_rody l-= k.xd ••'0_

""Call .... -.Is,

AEJ.AM: fIOI!IEIl GAN f'llI

••••..
•••••
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Tnmk " Rl"il Mount , •••••••••79'5
MlIltllt'lk Mount , ... . . . • . • • . . . .89'5
MW WI 1000 Trucker ...5995

D&4.U:RS l'..<rloo.... _ ....... ~ ......

.......""...
,~

,~,.
,~

,~,...,.,.,.

w._ .... ,,. '_\JOin" .,•• ", .......
..- 1000 1M 11.00 __ ..
,....._ Tho "'" ..
__ '"' 0.' \lO<U'Il pION -..__,,,,
~_300'_.. ...._
1'I>o ••o..__ tlr .. Tho

-", .._--' '-

• •_,., " ... '_.f , ,.., .
•• ~ll ~l " ~.

~
• C . ... .. . 1 . C. _ ,-..
. ..._lAn _ .. LA .

~­•••••.-
If " S.-
.~..-
.~..-.-

CALL roDAY
rou FREE: 1--8lJG.5G--6116

mR IDIJll. NEARE'iT DEALDl

~rooo

Lockheed Corp . Test ShuM's
Wilson ! (}()() Antuna li as
58071 More Gain Than The

KotO Antenna .
In tesuronduetn:l by Lockb«d Corporation. cee cr

thoe world', Iar~ A....~ Companies. III thoeir Rye:
Canyon Laboratory and Anlenna Tnt Ranae. the Wil­
son lOOOwas found 10 IulveS8~ more pow.... pin lhan
lhe K«l Elcaronia Company. K«l Anlmna. This
means llull lhoe Wibo!l 1000 lives you S'~ more pin
on both tr ..._il and r«ei~.Now-you can inllant ly in­
crease your opuatin, r...ge by usinsa Wibo!l 1000.

World's Most Powerful 10 Meter
Amateur Mobile Antenna*
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DR· nOT Comll'lg Soon
• 70cm FM Mobile Transceiver
• 440- 450 Mhz
• 35 Watts Hi lS Watts Low

BIG POWER IN A SMALL PACKAGE
DR-SlOT DUAL BANDER

'9;

The Tiny, Tough and Terrific Alinco DR-SlOT, 2m/70 cm FM Dual Band Mobile
Transceiver has been specially designed to condense maximum performance and
operating convenience into an ultra compact package. An impressive array of
features give maximum flexibility in mobile installations.

' 144.00 Mhz-147.995 Mhz 8< 440-450 Mhz' • CROSS BAND-FULL DUPLEX
• CROSS BAND REPEATER FUNCTION • ENCODE/DECODE SUBAUDIBLE TONES
• BUILT-IN DUPLEXER • COMPACT SIZE: 5 'I,· (WI x 2" (HI x 8'/,,· (01

• HIGH OUTPUT POWER : High: 45 Watts VHF, 35 Watts UHF, Low: 5 Watts both Bands.

• 14 Multi Function Memory Channels • Multi Color LCD
• 6 Channel Spacing Steps • 3 Mode Priority Scan
• 4 Scanning Modes • 1 Call Channel
• 16 Button DTMF Microphone • All Function Keys Illuminated

• CAP and MARS Frequency Modifiable (Permit requiredl

( 2 -Year Limited Factory Warranty)

DR-HOT
2m FM Mobile Transceiver
• 144.00-147.995 Mhz-
• 5 '/z- fW))( ,1,,- (HI)( 6 'h-IWI

• 45 Watts Hi lS Watts Low
• CAP and MARS fT..-ltIKY Modiflllbltl ICMtfficate required)

CIRCLE 30 ON REAOEA SERVlCE CARO



WITH PURCHASE OF
COMPLETE TOWER/ROTATOR PACKAGE

Select your own HF beam antenna up to the value designated for each package. Only one antenna may
be selected. The value of the antenna Is the suggested amateur net price published by TelexlHy-Galn ­
see box below."
Order your towerlrotator package and se lected HF beam antenna fro m your aut horized Hy-Gain dealer.
The entire package will be shipped, freight prepaid, directly fro m the factory to you.

PACKAGE NO.1
HG 37SS Tower
Coax anns (2)
Thrust bearing (1)
Masl (1)
HAM IV rotator
FAEEOne HF Beam $
Antenna of your choice 68000*
up to a maximum value of

PACKAGE NO.2
HG 52SS Tower
Coax anns (3)
Thrust bearing (1)
Mast (1)
HAM tv or HDR:Dl rotator
FREE One HF Beam $
Antenna of your choice 68000*
up 10 a maximum value 01

Contact your dealer for package p~clng.

PACKAGE NO.3
HG 54HD Tower
Coax arms (3)
Thrust bearing (1)
Mast (1)
rzx or HAM IV or HDR 300 rotator
FREE One HF Beam $
Antennao' r cholce 00.uPloamax~mvalueOf 766

PACKAGE NO.4
HG 70HD Tower
Coax arms (4)
Thrust bearing (1)
Mast (1)
T2X or HAM IV or HDR 300 rotator
FREE One HF Beam $
Antenna of r choice 0 *
up to a maxY.:m valueof 891 0

Contact your dealer for package pricing.

-Suggested Amateur Net Price of HF Beam Antennas

""""­,"s
"'"sess
2215-1
seos
oees

TRlBAJC) BEAll
TH70XS n.....twd. 7 .1•••ote
'flot5*2S n....~d. 5 III~ote
Expbw '4 EIr.-l e.nd
TH3JRS n.....twd. 7'!n'N PEP
TH2M1<S Thui.twd. 2 .11'.....
30140 ...... KlI tor Exp. 14

AlIATEUR NET
S891.00"'..,
... so
seacc"'.,
15400

""""­.....,
esee
"..
ares
".S
""""3715
atas
'>sS

""""""'" .......
103BAS 3 ." ••• 10"-
1538AS 3 15..-
203BAS 3 20..-
1058AS l.ono;I John 5 .1........ '0..­
1568AS L.onQ John 5 1'1_. 15 ..­

205ElAS l..OnlI John 5 ."•• 20 ........
2048AS 4 ...~. 20 ..-
DiKe. .... 7·' Rc:IIary dipole 30140 ........
0iec0wIre< 7-2 2 .........1 40 .......
Oisco••••, 7-3 OlrOClor KiI tor 7·2

AlIATEUR NET
' 134 .00

1110.00...,
"".,
"" '"""'"51300,.,.,
"" ccese.oo

ALL MERCHANDISE SHIPPED FREIGHT PREPAID FROM THE FACTORY
DIRECTLY TO YOU. OFFER GOOD ONLY IN THE 48 CONTIGUOUS UNITED

STATES OF AMERICA. OFFER EXPIRES OCTOBER 31, 1989.

Call Toll Free in U.S. 800-328-3771* In Minnesota Call 612-887-5530



GET TWO BIRDS WITH ONE STONE
OJ-SOOT DUAL BAND HAND-HELD

I- With Optiona l EBP-8NAZ OJ 13.8VDC in put)
ALiNCO'S PToduct••,.. c."i.d by Th••• Fin. D..l....

DJ-2ooT
220Mhz FM Transceiver
• 2.5 WattslStandard
• 5 Watts/Optional

( 2- Year Limited Factory Warranty)

D)-lOOT
2m FM Transceiver
• 3 Watts/Standard
• 6.5 Watts/Optional

• LCD read out
• 10 Memories
• Oipswitch Programmable Subaudible

Tone built-in
• MARS and CAP modifiable (OJ -lOOT)

(Certi f icate requ ired )

Engineered with the most advanced electronic
technology, the Tiny, Tough and Terrific DJ-500T
features two methods of Frequency Selection, En­
code /Decode Subaud ible Tones and a Single mem­
ory - 16 Digit Au to Dialer and the following plus:

•

• 144.00Mhz- 147.995Mhz/440-450Mhz tFr..-cy Cover.,. il Modifi.bl.1t1
• Ultra Compact: 2 I It.- (WI x 7 1/J- (H) x ",,- (0)
• Cross Band Full Duplex
• High Powe, Output: 2.5W lYHFI/2.DW (UHF) with Standard

Ni-Cd battery
6Watts (VHF) /SWett. (UHF) with Optional Battary-

• Two methods of Frequency Selection
Direct keyboard entry and small. quick up and down adjustments.

• Automatic Battery Save Function
• All Nl-Cd batte,I•• have unique DC/DC converter for 13.8VOC input
• Programmable Odd Offsets

• 20 M emory Cha nnels (10 each band) _ Illuminated LCD
• Multiple Battery Opt ions • Funct ion Lock
• 10 db RF Atten uatar • Unique Pri ority Function

CAP and MARS modifiable (Permit requi red )

6 WAlTS VHF
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Results of the 1988 CQ
World-Wide OX 55B Contest

BY BOB COX·, K3ESTI6, AND LARRY BROCKMAN", N6AR/4

"Incredible ! Best conditions on the high
bands ever." " Fifteen was open the whole
contest. Never heard anylhing like these g real
conditions.,. "There are no meters like len me­
ters." Those are a sampling 01 remarks f rom
operators from around the world commenting
on the outstanding conditions in the 1988 CO
ww sse Contest '" thought I had died and
gone 10heaven." "Is there a propagation cate­
gory above above ave-ace?" Twenty meters
was like forty, filleen was like twenty. and ten
was a dream, Act ion from 28.300 to 28.85O!
You eas ily could m iss a multiplier on a band
that required over 500 kHz olluoi09 .

The cond itions were outstanding. but so
were the operators from around the world. Ris­
ing 10 the occasion. single operators and multi
teams saw old records tau like leaves from a
tree. State-ct-tne-art computer-assisted sta­
tions compeled ned to modesl setups, and
they born worked 3W8DX ! Special DXpedi­
uons fanned out around the globe to enhance
their chances of making OSO's and make the
contest more interesting for all the partici­
pants.Just how good was 1O? Several stations
worked SOlA, HG5A, AT0Z, D44BC, 9V1XI,
BY4SZ, and 4S7EA in the first 20 minutes of
the contest.

FKl!IA W: from left, FK8FI, FKI$U, FK8FK, FK08G, FKl!IAW.

Single Operator All Band
The competi tion for single operator all band

pitted four top competitors operating f rom
CT9BZ, 9Y4TI, PJ2FR, and P40A When the ti­
na! bet! rang, CT9BZ operated by Mariti ,
OH2BH (the newest member at the CO Con­
lest Hatlot Famejnadwcn.He set a new World
and Af rican record tor the single operator ca­
tegory . 9Y4TT, oper ated by N041, also broke
the old world record in tinishing second, Rick
set anewSouth American record , PJ2FRoper­
ated by Rich, N6KT, and P40A operated by Bill ,
N1GL, finished Ihird and fourth, respectively,
Look at the Band-by-Band Break down box for
these fellows. II is quite impressive, Way out in
the Pacific , where everyone's beam is pointed
in the opposite direction most of the time,
YJ0AY managed to not only finish sixth in the
world , but set a new Oceania record as wel l.

In the USA,Stu, KCl F,using a station on the
edge of technology, combined with top operat­
ing skills , broke the Old USA record by nearly
twcmuuon points. I! seems thai improvements
in tec hnology and conditions. and most impor­
tant, the increased skills o f operators through­
out the world , allow operators like Stu to push
the record higher and higher. The same canbe
said about the second-place finish of K3TUP
coeratec by K3LA. The station on Lake Eire

· ' 8 16 Poplar Lane, Davis. CA 95616·· ,204,Walker Pond Rd , Winter Garden,
FL 32787

Say You Saw 11 In CO

sure demonst rates what is possible from
points west of the east coast. Newcomer to the
East , N6BV/l . finished third, while Randy,
KSZD/3, finished fou rth (Randy had the small­
est number ot unique OSO's ot anyone we
c hecked; uniques ca n be a measure of copy­
ing errors).

In Europe the winner wa s Vill e, OH0MM, op­
erated by OH 2MM. What an outs tanding job
for so far north in Europe . Vil le set a new Ewe.
pean record . He wa s followed by another MM,
HA0MM . Everyone seems to like to work these
stations.We had several comments about how
easy it was to OSO these fellows on all bands.

In the ORP category ZYSEG. operated by
PYSCC, was number one in the world . With
most of the operators of PYSEG at ZX0F,
PYSCCwasable to put super-station PVSEG 10
good use. Finishing second in the wo rld was
KA20. Doug , who lead all comers in the U.S, in
this ca tegory.

Single Operator Single Band
Generally speaking. the high bands were

above average for the entire contest .AlthoUgh
only one low-band record fell over the week­
end, the country totals from many statons indi­
cated that the Iowbands were epen for most of
the usual openings. With so much act ivity de­
voted to 10 and 15, the amount of activity on
the low bands sc uerec Single band operators
sometimes are concerned that if they crccse
to operate 28 MHz, for example , they cannot

New single op record holder CT98Z. L to R:
CT3AR, CT3BZ, and CT3YD.

make any Ooo's on any other band . I! is per­
fectty OK 10 a SY to any other band to run or
work stations even if you are a single band en­
try . You just choose the band to submit as your
single band entry and count the other OSO's
as a checklog. That way you can work new
band countries for you rse lf or hand them out
during times when your single band is dead.

Two operatio ns separated by 7,000 miles
went head to head on 28 MHz. VP2ET piloted
by K5RX edged out KD7P/NH2_As a result of
their effort s the world record on 28 MHz was
broken by VP2ET and 3. new OCeania record
wa s set by KD7P/NH2. Two other continental
records we re set: l TBWW and YU3ZV both are
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Multi-Multi
Realiz ing the high probability of great condi­

tions in the contest, the multi-multi stations
from around the world were set to go all out
Assembl ing antennas to be Slacked and
phased. tuning the antennas lor maximum for­
ward gain without worrying about front-to­
back rat ios, carrying out the legist iCS of getting
15 to 20 operators to agree on hOw each band
should be run, appointing a band caplain who
headed a band crew, knowing thaI the compe­
tition is trying to anticipate all their moves,
overcoming local custom and licensing prob­
lems-these were only a few of the problems
overcome by the new World record holders at
P40V, Facing simi lar setup problems (each
station set everything up for the weekend)was
second-place finisher PJl B. located only 120
miles from P40V, the two stations initialed the
highesl level of competition seen in years .
Each 01these multi-multi crews is similar to a
soccer or tocteau team- all players have 10
pull together to win. located farther north and
having just asmuch fun during the centest was
KP2A. The new USA record hOlder is W3LPL
(since the WW SSB they have won all four ma­
jcr ccraests:two CO and two AARl, the first to
do so).Frank 's crew was in heaven with condi­
tions sogood.Not too far back was eeeuort of
NSAU from down Texas way. In Europe, UP8A
not only l inished fourth in the world, but set a
new European record along the way. The
beautiful location of HB0CZS must inspire the
best Irom cent ral Europe, as they finished sec­
ond. Special mention should be made of the
rugged competitio n from zone 1. Accumulat­
ing high scores is hard enough, but to do so
from Kl7 is fantastic ,so ourcongratulationsto
KL7Y, who edged out Kl7RA.

Comments
last year we mentioned a growing interest

in c reating a single operator unlimited cere-

ers. antennas, etc. When enthusiasm is ram­
pant. contesters wi ll move mountains of equip­
ment to get that great good time, Just lake a
look at the pictureof HB0CZS.The number one
score in Europe was IR4lCK. The happy crew
appears in the picture after setting a new Euro­
pean record. The crew from HG5A (a beacon
here on the West coast) tOOk second place in
Europe. Here in the states N2RM set a new
USA record inbeating the boys from TomSaw­
yers rcrne town, K4VX0.

Putting YS in everyone's log was Y$0YS,
Clockwise from bot/om: YSIGF, YS1OR.
YS1ZD, YS4GV. YS10D(YSIFAFheadoutof

picture).

Multi-Single
This category genera les a great deal 01 in­

terest in the CO WW rest. Anyone whO nes cc­
erated it knows it is fun . This year a group 01
Finnish operators traveled down to EASAGD
and not only had a lot ollun, but set the new
World's record in the process. With an out­
standing score 01 over 17meg points they beat
out second-place finisher PJ1W. Again look at
the Band--by-8and Breakdown chart to notice
the dillerent strategies used by the two learns.
The050'slband will tip you olf .A special expe­
dition to ZX0F finished third in a category
where competition is very high. In most cases
contestants in the multi-op categor ies who
travel overseas do not walk into a ready-made
station. They usually choose a hotel in a good
location and Ihen the week before the contest,
haul everything 10 the QTH and set up every­
thing Iield-day slyle. C30DSA took everything
by truck from Finland to Andorra, to a location
high in the mountains where they erected tow-

second was YXSA and third was VE2ZP. In the
USA, KV4P brOke through the pileups olten
enough to take hrst-place honors. second
place goes to N4CC19.

The ccncetncn on 7 MHz was fierce, and
when the dust setnec TllW emerged as the
winner over SP5RBR, whO brOke the old Euro­
pean 7 MHz record. Handing out a nice prefix
was FM4A, who finished third. In the states
K5RR was the run-away winner over second­
place winner W9DUB On 3.7 MHz it was again
clear that the winners in the top six box could
come Irom anywhere. IK5BAF took away the
trophy by linishing lirst over UF6VZ. In doing
so IKSBAF set a new European record In me
states perennial strong signal W6RJ beat out
W71VX for the top siot . Top band seemed 10
suffer most probably because everyone was
on 200r 15. The World top score was YU3MM,
who had a signal heard over most of the world.
In the USA the guy to beat is Rick, KSUR, who
just keeps taking top band honors.

new record holders. In the USA, W0Z1/ set a
new record by edging out new West Virginian
Dave, K3ZJ/8. Bill ,W0Z1/, remarked Ihal it was
a surprise to be called by His Majesly, JY1'

Moving 7 MHz down IreQuency, (he clear
winner on 21 MHz was ZP5Y. He set a new
World and South American record , VQ1 SAdid
a classy bit 01 operating to finish second Set­
l ing a new cont inental record lor Europe was
YT3AA. Tine. As a matter oflact, the top three
European finishers were from Yugoslavia:
YT3AA, 4N2E, and YT6AA. Meanwhile in the
slates , Carl, K3RVl4, edged out John, K2W,
lor a new USA reco rd. earl will be on this year
Irom El., where he now lives.

You would think with conditions so good on
10 and 15thal 20 would sutter. Well , il wasdil­
terent than in recent years. Closing lor part of
the day, it became an alternoon 10 breakfast
band , This was sufficient for Siggi, TF3CW, to
set a new European record as he won lor the
world. The lop six box on 20 illust rates row or­
verse were theQTH 's 01 the winners,Finishing

Top mu/li-single in Europe /R4LCK L to R:
14LCK, /4RYC. IK4EWK. IK4CZF, /4ZSQ,
I4EAT, 14YRW, 141KW, IK4CTR, 14IND,14TJE.

and/4VEQ,

Wow" HB0CZS:back (L /0 R)DKBMZ, DJ0/P, DL40BD, DF9YY, DKI FW; ' rom DL5MAE, DFlRX,
DF9XV, DF30L. DB20K, DK3RG. DK60X, DL4NAC, DL2NBU, DL6RA/, DLBOH, and DK20Y.
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POWERS THE WINNERS
...AGAIN!

35,000 CONTACTS AND 88 MILLION
POINTS IN TWO WEEKENDS•..

" ,•,....••

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
4975 Nortfl3Olh Street _ ColoradO $p(ings, CO 80919 • (719) 260-1191 • FAX (719) 26Q.0395
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CIRCLE 36 ON READER SERVICE CARD

...., .. ".'

The operators et right (by 8OI40M
operaMg positiOfls) and below (by high
band positiOnS) pushed P40V to an all­
time SSB record 01nearly 20,000 0S0s
and 50 million points.

After winning the world and smashing the old SS8 record by 7 million points. this group
decided to return to Aruba lor the CV'I contest. They ancbcred the CW c rew (below) to
nearly 39 million points-eclipsing the old ON record by over 50% I

1988 CQ WORLDWIDE DX CONTEST
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SSB TROPHY WINNERS ANO OONORS

Top ORP in USA, number 2 in the world KR2Q
with Samantha.

gory. Well, in response to your letters we did it.
This category is a cross between single opera­
tor and multi-single. Although only one opera­
tor is allowed to use the station's equipment.
he can make use of spotting nets and packet
radio, So even though he is receiving spoiling
help from others (clearly multi-single), he is
working and receiv ing contacts by himself
(clearly a single operator). When the comm it­
tee met in Dayton this year, it was decided to
call the category single operator unlimited in
the hopes of not restric ting the growth of crea­
tive ideas, The new category does not have a
1O-minute rule, so an operator can freely move
anywhere at anytime. We hope that this new
category will create interest for a growing seg­
ment of the contest population,

Each year we receive logs where there is no
information in the received column. The opera­
tor has only written down the call and nothing
else. These types 01 logs are in violat ion of rule
XI 2: all sent and received exchanges must be
logged. If a station falls to follow th is rule then
the delinquent OSO's will be removed from the
tog.

The Committee also decided to el iminate
the two-year rule, wh ich prevents t he winner to
receive a trophy if he repeats as winner the
next year. Now if you win, you win the trophy.
We are looking for potential trophy donors for
the f989 contest. If you are interested in
contributing to the contest please contact K1AR.

The burden of log checking by your Commit­
tee is awesome Each year we receive com­
pu ter printout logs of top scores with no disk in­
cluded, We then have to type the entrant's
score into the computer. It seems silly for us to
repeat what you have already oone-a.e.. type
your log info t he computer. If you submit your

Three guys just having a great time in the CQ
Ww. BP9X operated by L to R: K4FJ, K3KG,

andK3ZR,

Say You Saw It In CO

SINGLEOPERATOR, ALL BAND
WORLD

CT9BZ(Opr. Martli Laine, OH2BH)
Donor: Dave Rosen, K2GM

WA2AAU Memorial

World DRP
ZY5EG (Opr. Peter Z. Sprengel, PY5CCj

Donor: Milliwatt Books, W0ASP

USA
Stuart Santelmann. KC1F

Donar: Potomac Valley Radio Club

Caribbean/Central America
Julio E. Henriq uez , HI3JH

Donor : Alex M. Kasevich, VP2MM

Europe
OHIMM (Opr. Vilha nmesmea , OH2MM )
Donor: Potomac Valley Rad io Club

W4BW Memorial

Africa
J52US(ocr. David E, Heil, K8MN)

Donor: Gordon Marsha ll , W6RR

Asia
Shigekl Fujii, JR6PGB

Donor: Japan CO Magazine

Japan
Hideo Takahashi, JF1 SEK

Donor: Japan CO Magazine

Oceania
YJI RY(Opr. Pekka Korenmatnen. OH 1RY)

Donor: Northern Cal ifornia OX Club

South America
9Y4TT(Opr. Ralph Dougherty, N041)

Donor: CO Magazine

SINGLE OPERATOR , SINGLE BAND
Warld-28 MH z

VP2ET (Opr. James Eppright , K5RX)
Donor: Joel Chalmers, KG6DX

World-21 MHz
lP5Y(Opr. luis N . Kemper P., ZP5JCY)

Donor : lee Wical, KH6BZF

Wortd-14 MHz
TF3CW (Opr. Sigurdur A. Jakobsson, TF3CW)

Donor : K2HlB Memorial
(New Jersey DX Association)

World-7 MHz
TI1W (Opr. Carlos W, Wiez Menk, T1 2KD j

Donor: K7ZZZ Memorial (Fred Laun. K3l 0 )

World-3.5 MHz
Marco Lupnrini. IK5BAF

Donor: Fred Capossela, K6SSS

USA- 28 MHz
William Tippelt II, WllV

Donor: Donald Thomas, N60T

USA-21 MHz
Carl Kratzer , K3RV/4

Donor: West Jersey OX Group

USA-14 MHz
Brantley Furness, KV4P

Donor: Sou thern Cal ifornia OX Club

USA-7 MHz
Richard Fenwick Sr., K5RR

Donor: Stanley Cohen, WD80DO

USA-3.7 MHz
Robert Ferra ro, W6RJ

Donor: Arnold Tamchin, W2HCW

Canada(21 MHz)
J. Riehaer Burke , VQ1 SA

Donor: Gene Krehbiel, VE7 KB

Caribbean/Central America (28 MHz)
Leonee Richer. FM5DN

Donor: Pedro Ptza. Jr., NP4A
KP4ES Memorial

Europe-28 MHz , Zone 14
Joaa Rafael Faustina Almeida, CTlBOP

Donor: A. G Anderson, GM3BCL

Japan-21 MHz
JH7YJF (Opr. Fumlka Kawahara , JR70KR)

Donor: OX Fam ily Foundat ion

MULT1·0PERATOR, SINGLE TRANSMITTER
World

EA8AGD (Ops. OHBPF, OH6LK, OH6El,
OH1EH, OH1[8, OH1CN)

Donor: Southern California OX Club
(W6AM Mnmoria l)

USA
N2RM (Ops. N 2RM, N2ME, M2MR , WM2H)

Donor : Carolina OX Association

Europe
IR4lCK (Ops. 14EAT, l,tl KW, 141 ND, 14lCK,
L4LEC, 14RYC, 14TJE, I.tVEO, 14VOS. 14YRW,

14lSQ, IK4CTR,IMClF,IK4EWKj
Donor: Bob Cox, K3ESTI6

Canl'da
VE60U/ 3 (oors. VE60U, VE3BVD , VE30ZB)

Donor: Calgary Amateu r Radio Assn,

MULTI·OPERATOR, MULTI-TRANSMITTER
World

P4IJV (Ops AI6V, AI7B K7RA, K7SS, KE7V,
KQ2M , N6BT, N6IG , N6TU, N7NG, N BSG,
NV7Z ,VE7SZ. W4 ETO, W60AT, W7WA,

WBLRl, WA6AUE, WA6DGX . WA7N IN . WJ7 Xj
Donor: Radio Club Venezuela

USA
W3LPL (Ops F611 R, K l DQV , KC8C, KF3P,

N3G B, NBII . NW5E, W3EKT, W3EMH ,
W4 PRO, WB2EKK, Vl B3JRU , WD4AXM ,

WD8t1BB)
Donor: DX Incorporated Club

Europe
UP8A (Ope. UP2BAW, UP2NO, UP2NOG,

UP2NTA, UP2PAJ, UA3132071)
Donor: OH-OX-Ring , OH2AM

CONTEST DXPEDITIONS
World Sing'e Operator

VK9YG(Opr. Steven E. t etemus Lowe, G4JVGj
Donor: Stuart veyer. W2G HK

World Multi-Operator
3W8DX (Ops. HA5MY, HASPP, HA5WA)

Donor: The Ge rme n CDXG & SDXG
(DJ3NG & DJ4EI Memor ial)

3D2XX (Opts. VK8XX, W6SZN, K3NA, KN3T)
Donor: CO Magazine

September 1989 • CO • 17



BANo·BY·BANo BREAKDOWN-TOP ALL BAND SCORES
Number groups indicate: QSO 'sllones/Countries on each band .

WORLDTOP SINGLE OPERATOR, All BAND USA TOP SINGLE OPERATOR , ALL BAND

s_ ,.. .. .. m " " s_ ,.. .. .. m " "
CT981 12., 10/37 17$/22/&01 60812"83 235l1f371107 926/ 30/91 ~/341 '09 KC1F 1611/ 10 225/18/~ 102/1a/~ 9681361125 n3/331 102 1527/ ].1/1 17
9Y4IT 51/8/18 212112134 648128114 2051'36197 1703/35/108 24191321105 K3TUP 2O/7f13 118/15/50 H!4110/81 628/39/122 1040/31/ 111 1306/36/122
PJ2f ~ 57/11/ 13 235116/40 406/20/62 1330/35/90 1610/32/ 9-1 2933/3011102 N6eVI 1 01010 116113/47 10211 6/ 62 411 / 32/ 106 102113411 16 1134/31/111
P4SA J9fll/U 2Jl/ 1 8/~ 2W21161 934/32/91 169013019-1 28300/30/99 K5l 01] 12/ 6/8 101 11715( t~ 12 1 /6J 6<'01361 109 6941331110 902/36/120

." ].lIStS 183111124 401 1281~ 1185/29/ &4 1593135/105 2671/ 301102 "''' 16/6/8 83/16 /47 1071 25183 61 5/351105 597/33/96 1237/30/112
VJeRV 7/4/6 17U18/38 46~128/~~ !086/3218~ 142!>/32191 3066/ 30/ 95 "00 15/6/9 133112/47 84/ 18/49 472134/101 984/34 /1 18 9 1~/ 3'\ 1111

3D2VV 4/4/4 57/ 19121 300131/ 61 1070/ 33119 1288134/9 1 205~/31/81 K41SV 29/9116 83121/50 92123/508 635136/100 877136/1 00 704137/108
0111101 101 125/8/36 <'94/ 19/59 459/26/71 1362/ 30/99 865132199 1528/34/103 frl 2lT 12/7/9 110/13/48 96/21/~2 541/30/91 42(1133/ 87 1366/341113
Ke n 16/1110 22~/1 8/508 102/ 18/ 58 968/36/125 723/33/102 1527/34/ 117 m.. 1717111 95116151 119122159 530/32183 520/30179 1228/36/119
H4ll lll t,l 53/4/21 445/14/52 293/27/81 &48/361102 439/3'\/89 238~139/111 occ 32113/21 166114/~2 10l/2I)/54 521)/34/103 . 19130194 11031321103

WORLD TOP MULTl·0PERATORSINGLE TRANSMmER USA TOP MULTI·OPERATOR StNGLETRAHSMmER

"""" 1;419/)6 164/1~/64 381124114 24111371121 1~/36/124 35451361128 N2RY 27111 /24 242/11/63 S2/23J13 614/311128 1121)131112'6 lZ93136/131
PJ1W 19/5115 159121)162 165/22112 2722139/124 296/34/106 4342136/ 111 K4VXI' 1$112122 68/21) /62 187/28171 575139f135 9241351129 12051361124

". 111 11/ 18 126116136 283/25 /83 26S8136I132 1347/38/139 2622/38 / 143 .,.." 1518112 108/21)/64 141130114 769/391135 ml3611~ 1191134/124..., 71/5/11 162/18/47 667129193 19781371112 214/38 /131 ?$1'5I311131 "" 1111l/15 11118.164 161/26183 !I9li/391l28 9621361129 10&1 /371130
Ill4leK 4 /8/48 163121174 500/38 /121 14961381152 1594/39/138 23Il /40/14~ "'" 11615 128/18.1~ 15812'2/66 462/391121 901138/132 1lm/34/138

.." 14118/40 ~/14/~7 338/28/79 1076/391128 1810/3911~ 2]34/36/114 "'" n /8~ 131114/54 91121)/68 1010l!381146 581 /35/123 784131)/ 107

WORLDTOPMULTI-oPERATOII MULTI·TRANSMmER USA MUlTI·OPERATOR MULTI·TRANSMmER

'41V 338/17/43 1504/26197 2063/32/125 4864/38/164 48611381159 4409/38/156 ""~ 141118/52 415122175 130128193 1571/391159 "'0138/146 23101371156
PJ11l 628111/48 1133.'24/89 1918/311118 4880/391165 47031391148 4254/311159 .", 79115/35 17~124168 4421311101 1271/39/158 21021391181 19121371162,., 521115/53 800121/89 1&43/291101 4780/ 381166 4878/ 33/1 54 3148/36/1 40 K2T R 86115135 211115/65 235124/&.1 18651391156 19541391148 1712/ 37/ 153

"'" 738/12/52 933/:10165 122013'\/113 3255/39/ 142 3165/39/ 136 3051/391133 ..~ 46115126 211/23/ 59 3!J'5/28/14 991138/143 1932138/ 152 1557/311 144
«secas 54111 0154 1318115/69 1480/ 28/ 105 3368/38/ 143 2711 /37 /131 23191371119 NB1 H 30/10116 200/14 /59 245/25/87 1241/ 3g/137 1828/391142 1407/36/143
W3l Pl 141116/52 415/22175 330/28/ 93 1571/3g1159 1710/ 381146 2310/37/156 ,,~ 184116/43 17g/2O/ 61 3(l6l3(I/9~ H1a6/3911 3 ~ 1466/371141 1140/37/146

Thanks 10 eu the members ot the contest
commiltee for all their hard work : K2SS. N2AA,
KR2Q. K2W. N3ED. K1DG, K1AR, W2RQ .
K5NAl2. W9RE,WA8YVA ,W7EJ, KE7V, K7AA.
K6NA, AD6C, and N6AW.

It is with a great deal of respect and fond­
ness that the contest commtnee says 10 Frank.
W1WY. Ihank you , Thank you lor taking ove r
and nurturing the contest in us in lancy. Thank
you lor providing the standards 0 1 excenerce
that now guide us. and thank you lor rema ining
as our advisor over the years and in the present.

Congratulations to all the winner sI We look
lorward to seeing you in the 1989 contest!

73, Bob, K3EST/6. and Larry. N6AA/4

Tim, K3LR. pushed K3TUP into number 2 in the USA,

log as a computer printout. please send us a
copy on a floppy disk. We use IBM-eompalible
sys tems and can convert most inpuls 10 IBM .
We preter an ASCII file of you r log. t c encour­
age the top scorers to submit disks 01 their
logs. which we can read. we will dec rea se the
penalty for occ ncate or broken OSO's as fol­
lows: less than 1 % 10 2. less than 3% to 5. If
you submit a regular log it w ill be treated as per
the rules. II you use a dupe-checking service
ask the checker to send a I loppy in with your
log. For tnose 01 you who sent in disks last
year, thank you! Because of all your ettorts
we hope to continue to certify the winners
as worthy .

EEl
,

e­
•

AUSTIN
CUSTOM
ANTENNA

tI NEW II
II NOW AVAIL\BLE tl

"The Ferral"
Super Broadband CO....~

25 to 1300 Mhz

MODELSOO·C
AUSTIN, the leader In mum­
band techn ology brings you
Itl le 01the an low angle radla·
t lon performance In a compact
design.
The Model 5OO-C Is available In
single or dual band configura­
tions. Various combinations 01
frequencies .... available from
100 Mhz t0 2Ghz. and a Soft Top
model lOf" Hrs.
MOUNTS: LOW PROFILE, BNe,
TNC, UHF POWER RATED 160
WATTSICAS

$29 .95 r,
.. PATENT APPLIED FOR " II

I IA Battar Ida. From AUSTINlt

P.O. 801 357
sa~.N.H.03873

(603) 887-292t

CIRCL E 174 ON READER SERVICE CARD
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3.7 MHz
IK5BAF 270,704
UF6VZ 204.134
TEl L 198,336
4N1A 11 6.309
14AVG 11 0,424
JA1 XAF 89,268

Mulll-OpenllM'
SiIIglI TruSIIl Il!lt

EABAGD 17.172,672
PJ1W 15,259.408
ZXtF 14,721 ,311
8P9X 13.989.181
IR4LCK 13,157,568
HGSA 10,691 ,254

Mulli-Optf ltor
Mutll-Tr.nsmill.r

P4tV 49.294.652
PJ1B 46,091 ,192
KP2A 37,042.774
UPSA 23,092,600
HB0CZS 18,270,570
W3LPL 16.092,951

ox aRM
Biggest thrill :operati ng COWoN h om Rotuma ... 302XX, Real anten­

nas next l ime ... BP68BS. 10 meters wa s great; good score on 10 me­
ters for US ... DA tWA Fuimos derrotados por MURPHY ... EA I DOB.
Kill ing the electronic setetv system 01 the local chair-lil t w ith ou r AF­
power, let us meet a lot 01 new, interesting people ... HBOCZS. We
joi ned in WoN for the tst time ... JA0ZRY. I'm very sorry. We couldn't
win in the contest ... JA2YKA .Good ccrcxin 28 MHz between USA and
JA . , . JA6YCU. Vry tks FB condx ... JA9YAA. Condx for Ihis contest
made building th is Mult i-Multi worthwh ile ... r<L7RA Very bad condi­
tions in 16, 8 and 2 meters ... LBH , First time, gud condx, we worked
on ly first 23 fours in the contest " P/4AJS Congratulations to P41llV
operators on a fine win " PJ 1B. can conditions like this get better in
heaven? ... VE7ZZZ. Hard to gel multipliers over JA pileups ... AH0B,
Two antenna rotors burnt! ! Propagation wide open , , . CE5BYU. Tre­
mendous 28 MHz European pi leups ... FK0AW Propagation on lame­
ters was fantast ic .. . JAIZEO. 16 new countri es ... KL1CO. 3W8DX
called us on 10melers ... PJ1W Decisions,dec isions,dec isions which
band to operate ... VESGF. Firsl time inCa WoN. Didn't br eak any rec­
ords but lots of new count ries and lots o f fun . Thanks ! .. .XE1 THR. 01
course we were wo rking on antennas at 2359 . . . ZF2JR . Sun and 86
deg rees are serious dist ract ions. , 8P9K Tks Ir nice contest! ...
RW4L YL . Operated only 13 Hours .. , UZ3DXS.

Tnx lor nice contest ! .. . UOlllA . Tnx nice contesl . .. U0 1GXJ.My ' irst
single cp all band phone COWW OX ! ... UP3BO. Fb condx on 10 and
many lost mullipliers ... UP1 BWoN , J worked 39 zones lor WAZ ! ...
RB5HT. Tnx lor nice ccotest-c-ra r , , , UP I BZO. Glad to notice WIK
again on 10 meters , Our first 4 meg score! . .. UT4UXW. Beautiful OX­
peditions: YJ0RY, J3rN8KKF ... UB4TWA . Thanks so much to all for
nice contest OSC ... ULBL YA Fantastic propagation on 10 metersu!
." ULBCWW. Cheerier " . U/9BWE. Winds20mJs ; 40 M loop was seri­
ously damaged ! ... UR1RWL . This was ou r l irst COWW SSB contest
using our RLlP call from the RL8PYL contest team . PropagatiOn Ian­
tasttc on all bands, but Iowrr activity on low bands than usual . We will
have even bigger antennas next year! ... RL l P. This wa s my first big
contest-it was very hard and exciting ,. DLBOBE. Congratulations !
This is the besl contest in the worfd , . , EA2AN. Good conditions , ..
DL2JO. 10 M fine DXband, 20 M too much EU QRM . , DL5UF. 1hada
lot ct tun ... OLBNBJ. Good participat ion of all countries . , ,CR1BWW.
Sorry lor me my w ife had a severe headache just now when condit ions
were quite l air SM6/Y. I was first SM stn for many US stn on 28-10,
fine contest SM0JOO. Always nice to work the whole world ...
PA3EBK Good ccrcx. plenty W and UA, line test .. .PA0KOM. The 2nd
day 01 the contest the amplifie r broke ... EA1DHP. It was a very nice
contest. The propagation was better than last years, Many thanks , . ,
PA3CJP, Fantast ic condit ions .. , LX1EA.

Delighted to work 3W8DX lor an aU-time new one .. . G3XTT.Sorry, I
had no more time, Fantastic condit ions on 10.59+ signals by HS0A,
YJIllRY , BY1PK. ZB2X, no good RX with 3WBDX .. . DJ6TK. To all 01you
Merry X-mas and specially a ve ry heall hy, happy and prosperous New
Year 1989 in peace! .. , DJ2UU, In th is yea r I worked non-high powe r
... DL3YCJ, Rota tor seized afte r 1 hour. XYL's temper seteec after 24
hours, my throat seized etter 44 hours ... GM4VJV. Super contest
again I can now beat the muron point barrier, but ten me, how do I beat
sleep? ... GW4RHW I buill a 100 It . tower as anerevatec Yo wa ve ve rn­
cal on 80 and 80 was very coer. bul l0 is back. A real good line time , . ,
F6AOJ. I do this contest only for testing my computer log prog ram. Irs
Ok10rON ... F5/N . My l Qth COWN Dxcontest erc eiwavsvervnaccs.
3 newcountr ies th is weekend . , , FE6FNA. Bad propagation for my l0­
cation ... CU2AF. Missed great 10 long path opening into Europe at
midnight by being on 40 ... WR6RIKH6 .Aloha 10all the great operators
on 15 ... KH61MB. llound out after the test started that JA's can't work
SSB on 160M ... KH2D. Didn't hear zone 33 or 34 on any band ..
KG60X.Will bean low bands next year ... F0 51W. Exira good crcx but
again no Afr icans .. .AX3SM. The new quad ca me through despite gale
terce winds ... VK1RJ. Enjoyed working the test but I had too little pow­
er ... KH8/SM1PKK . K1EA's program does dupe at 180 an hOur! . , .
ZL3GO. Unpred ictab le propagation path on 10M .. , YE2ZE (Op,
YB2CTW).

The bands were too good I Always open .. . YB0ARA .Thrilled to a s o
so many W Novtcerrecnnlctan statlons . . .CN8FC (Op , WA4UAZ} . Pwr
supply gave up thereby missing si x va luable hrs at end of test ...
5Z4BP. I doubt whether the 10M band was ever before so populated, , .
A25IZS6P. Onl y licensed three months ... TL8JL.Likeeveryyear:prob­
terns with the antenna and w ith the people next doo r " , EC9JI. Nearly
set off an internation al incident when my test excnarces overloaded a
newly installed sound system at the French c ultural center next door

29.169
23,460
22.445
17,610
14,040
9.216

28 MHz
1.541 ,603
1,494,048
1,264,848
1.220,610
1,' 79.420
1,097,1 36

21 MHz
1,423,275
1,303,808
1,203,238
1,1 41 .296
1,01 1,810

990,344

505,440
428.250
219,510
198.882
194.228
168.942

1 MHz

14M"z
1.791.&40
1,175.230

787,064
695.540
607.370
576,380

" :JeW
CT1BQP
UR2RE
IK6CWQ
IK1HJS
IK8ETA

YT3AA
4N2E
YT6AA
OH5BM
LZ1YE
G4CNY

YU3ZV
G3FXB
G3LNS
IU4K
11ZEU
EA6VQ

SP3RBA
103MAU
OH2HE
YT7A
15FCK
YU4VO

1.BMHz
YU3MM
GK3CWO
IV3l'AK
SPSINQ
LZ1 KOZ
OZ7JZ

Multi-OptfllW'
Sill, . Tr.ftSlllrtlw

IR4LCK 13.157.568
HGSA 10,691.254
LZ9A 10.490.615
C3eDSA 10,165,779
Y34K 9.959.275
OK7MM 9,501.142

EUROPE
Single Oper,tlf

AI B"'"
OH0MM 6,544.684
HAtMM 6,203,318
ZB2X 6.058,080
GW4BLE 5.235.428
UPSBA 4,435,21 8
QH6.M' 4.250.536
QH3UU 4.093.600
OH1AF 3,966,270
OJ4PT 3,629.934
OY9JD 3.463.306

3.1 MHz
IK5BAF 270,704
4N1A 11 6,309
14AVG 11 0,424
RB5DX 76,964
YTJAW 65.892
DK5WN 56,854

Multi-Oper,11f
Multi-Tu nsmilltr

UPSA 23,092.600
HB0CZS 18,270,570
YT2R 12,960,41 0
YU1EXY 12,373,616
OZ9EOR 10,157,720
DFI1IDX 7,517,400

83,136
65,250
62,205
48,327
40.290
38,808

16,368
10,505
5.580
5.332
4.21 8
2,700

177,280
66."'"
50,796
50.300
45,135
40,660

2. MHz
1,139,040
1,026.684

973,947
955,632
955,344
727,360

21 MHz
1,270,478
1,172,760

856,042
801 ,652
683.388
647.190

14 MHz
528.080
459,550
378,005
358.eee
326,838
308.183

"SA
Sin,. Optf,11f

.... S' nc!
6.429,808
6.004.683
4.510,586
4,434.765
4,416.000
4,303.803
4.083.156
4.003,796
3,902,200
3.877,140

W'ZV
K3ZJ/8
K7RI
KS1 L
KX4S
K7QQ

KC1F
K3TUP
N6BVl l
K5l0 f3
WORE
K300
K41SV
N2LT
WK'G
"CC

K3RV/4
K2W
KU2M
K1UO
W2HFP
NG2X

KY'P
w-oos
W60HS
N4MO
W8TWA
WA1DXO

3,7 MHz

7 MHz
KSAR
moU.
W!lCH
WA2,FS
N8RA11
K3UA

1.'MHz

W6RJ
W71VX
w 0CD18
K4HJJ
WB2ULI
KQ3V

TOP SCORES

K5UR
KG4W
W2FCR
WB3GCG!4
KD9SV
KJ91

MUlll-Optfltlf
Sill,. Tr,nSllliltw

N2RM 6.923,136
K4VXr9 6.227.259
W5WMU 6,056.298
K8CC 6.020844
N3RS 5.242,974
N2MG 5,003,050

Multi-Optf, tlf
Mutti-Tr.nsmill.r

W3LPL 16,092.951
N5AU 14,896.951
K2TR 14,229,270
WMSG 11 ,302,1 07
NB1H 10,750,824
N4RJ 9.655.4' 5

29.169
23.460
23.188
22,445
22.006
20,091

28 MHz
2,423.880
2,309.304
1,930,500
1.775,172
1,637,272
1.630,044

7 MHz
534,797
505,440
467,148
428.250
353.956
290,895

21 MHz
2,525.791
1,650.176
1,4:23.275
1,399,827
1.303,808
1.270,478

UMHz
1.791 .840
1,274,880
1.254.282
1.175.230
1,060,332

967,750

W1JRlD
Sill,. Dptfltlf

AIS,nc!
12.743.190
12.340.132
10.692.318
10.1 03.709
9.358.202
8,970.328
6,687.564
6.544,684
6.429.808
6,203,318

CT9BZ
9Y4TI
PJ2FR
P<OA
HCSJ
y....y

302W
OHtMM
KC1F
HAtMM

VP2ET
KD7PINH2
LT8WW
P40DX
FM5DN
CE6EZ

ZP5Y
V01SA
YT3AA
P411lTL
4N2E
K3RVt4

T!1W
SP3RBR
FM4A
I03MAU
BA1 RPN
JASOVU

":JeW
YXSA
VE2ZP
CT'BQP

"""A92&

1.8 MHz
YU3MM
OK3CWO
VE1ZZ
IV3PRK
VE3PN
VE3DO
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during a pertormance by African musicians . J52US. Very sad that
3000 asos not made! .. A92BE. Had to keep moving the antenna 011
the railing or a shipping crane would rip it olf VS6WO(Op. NA9D) ,
First test with 9V call-big fun to be called . 9V1XI (Op, JR I MOD). No
one can hear a rare OX station who is operating barefoot with a ground
plane YK1Ao. Six hrs 01 pwr failure, blackout in Tel Aviv, the
neighbors screaming at me-alter all ,great fun-tnx agnCO I '" 4X0T
(Op. 4X6TT}. Radio gods turne(! t5M on and oil, moslly oil, all weekend

T28RK (Op. KBJRK). One CO was more than enough for a huge
pileup every time . KB6VIRI5N3. Weird orccaaaton .ATiIZ.

My first tes t. Generated a huge pileup but nobody answered , then
ligured out I had stumbled onto 3WSDX's listening frequency !
ALlJA SOW and some wire netted 1,3OO0's on 10M ... VOtMPNpg
First contest since '61 when 1was KG1FD VP2VM. Toughest part
was scoring the North American boundaries. CH2PJ. (It"s easy ..
everyone in zones 1-8p1usGreenlandare in N.A. --ed.) How good was
t OM? Made 269 a's with a Ts.BJOS and a 25 1t wire lying on the floor of
my t 1th story terre-concrete apartment I ... VE1 BHA!3. Forty tone.
What a racket! . . , TI ' W. Dxmq trom Grenada was a real thrill lor 6 days
... W08MOJIJ3, After 5 yrs as J87CO, I'm heading home to GW0AWT
for 'S9, J87CD, Great to be in test again. l ast serious ettc rt was
DU tGJM back about t 6 yrs ago , . , W9NSZIKP2 . Scorpions and sand
Ilies in the ten t .. I thin k we' re having fun now! " , W1FMIKP2.

USA aRM
After spending two weeks gelling station ready, everything blew up

in two nouts ! . N3FOL to meter ant SWA went from t ,4.1 10 3 5:1
with 20 hrs logo-finished with tuner W9NNE. to meters was out 01
this world W0RXL.licensed 6188,1 thoroughly enjoyed myself, my
first contest etlort N21HQ t o meters ! K7EFB, First contest .
great ten ! N7JXN. All 0S0s were lOgged real-time by K7RI into a
corccter-c-rc handwrilten log was ma intained .. K7R/ , I guess it is
not too bad a score for a pregnant Yl running ce-etcot t . KB2FDO,
Best in yea rs' tet the records rout W0WP. Best openings in my 30
years in ham rad io ! KC7DB Best personal etten .and last from th is
OTH Next year: better location, better antennas W9XT. Most frus­
trat ing escenence stat ions that take 5- tao's belore they identify!
WA2IKL , Biggest thrill-hearing zone 40 on 10 meter pbone Biggest
d isappointment not working him KOONB Condit ions during th is con­
test Will be talked about and remembered lor years! ... WlTJ. Fantas­
tic to hea r 10 M so active Sorry I had tcoun tor wile 's birthday. Wait un
next year' . KF7NL. FH5 (Mayotte) answering my CO ... WB9HRO.
Finding 3WSOX catting CO and working him. r operated for tun not
score! . W7TVF.

OJSAR opr .wanted to know what the noise was in the shack told him
my t and 4 year o ld daughters were having a war! . . N2KA . First con­
test I A lmost cried when I told T2SRK and BY4AA that they wef e dupes
, . . NBJEC Good condxbut not muchact ivitylrom OXon 80 m , . .KE9U.
Good opening (early) to Europe Saturday night (t 60 m) . .. KD9SV. Had
neighbor back over my renee with his camper breaking my mast guys
for inverted vee. N7CTY. My tirst big contest l rom the Northeast .
loved the European exposure .. ,WE6Gl1 Hams work too close to band
edges and splatter outside the American ham band . . . WJ8C. I decided
to call ca VK/Zl, Not only did I work both countries, but was answer ed
by a P29 K00ZR. 1was amazed at what could be done with only
t OOW I W09AFL. To Quote K5Z0, " There is no meters like 10 me.
Iers ' K3LR(Opr K3TUP). IK4BAF was SOover at 0423 the first night
Wow1 KC8JH. My first JA run . , , It won't be the last .. . watch out
East Coast ! W7KKR. New 2 el80 M Yagi . . K0RF. Nodded 011 to
sleep Withmy voice keyer in the repeat mode.Awokewith a start to lind
somebody trying to take my frequency K9SD . Best 10M antenna
was 4el at 151eet into Europe ! . . K300.oceretere modified multi-sin­
gle . 3 fam ily members fighting each otner to use a single transceiver .

KR7L. Russia, Japan and China came in like next ooor ! . . NY0R,
When JYt called. I was speechless! Thanks your Majesty l .. W0ZV ,
Where do you point the beam when the whole world is coming in at
once? KF0Z.

Great aso's with 302XX and YJ0RY. my first contest. I 'm a Novice
KA IRPO,Been a ham t5 years and this was my first test. bu t not my

last WA410B, Best conox eyer heard in CO test . N6ARI4. Best
COndK to eastern Europe in years .. KV4P. Bes t propagat ion in years

W4WKO Caught flu day oetore test . AB4HO. caww is be tter
than chris tmas. N4JVS, Enjoyed chat with a ZS husband and wife
team I . . K4RV. First big contest to enter, . N40 YK. First contest at­
tempt, linear expired at 2200Z, . KJ4ME. Firs t contest when to was
open , AA4SQ. First contest-great way to get started on DXCC
K140H. First try and had fun K04G First try at contesting ,
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W4UEB, First YB on phone W4YN. Getting long of tooth but still en­
joy COWW albeit w ith t ribander ... N4MO,Great fun lor fi rst OX test-will
definitely do if again next year . . KG4/AG. Great to be back .. ,K4JYO.
Having A92BE stop his m idd le east pile up to see whO was calling from
east coast . . . KU4V. How about a Novice category next year? .
WB40MM. 1found it hard to go to t 5 and 20with t Osogood , . WX4G
I won contest for Ol as Dl4GX in 1959 ... W4HVU. 1t wascreet working
the 3WSfor a new counl ry and zone .. K4GFH. rmgetting too Old lor
trust! ... K4/SV lost amp and computer atter a O's ... W4W.,u,MiSSed
1 meg by6 Q's .. . WA4CTC Murphy struck-pulled a muscle in my back­
sitting so long . . NQ4K My first contest. had a bl ast ... KB4YJG, My
lirst contest-lots ct tun . KB4SSS,

My first entry in COWW-had fun ... K4JHT. Ran out 01 computer
memory space Sunday morning1! K4YYL. Rumors lha t verticals
work withOUt radials in Florida are groundl ess . . ' K I TNI4 10M was ut­
te rly fantast ic on Sunday ... KJ4VG. This was my l irst contest . Tks for
t he opportuni ty ... KB4Z0 D. Thrilled with all the new countries I
worked .. . N4NPX. Using Kt EA program ma kes submitting log a snap
. .. W4MAN.Whalablast on 10M ... WA4YLO. Wish Dxpeditrcnawould
10 more often . . . WS4N . Wish I was 40 ag n .. . K4SB. A thrill to catch
HS0A as last OSO and double m ult .. WM5K , Age is 12. This was my
l ir st contest ... N5MRL. Breaking huge pileup for J52US ,. W5HRF.
Cou ld never work zone 6 . , WB5CRG First tes t and enjoyed it . , .
KA5ZBT. First time all band-lots more work than single, . , WF5£.
First time to enter a contest ... KE5GO. First l ime to work Europe.
K85GEO. GOl lary ngit iSafter t 2 nrs .. , KE5BK,Great cndx. BY 3WS VS
and ma ny ofhers made lor great test ... W85UDX Had a good time lor
my l i rst test . . . KG5NE. K t EA's program is a real pro . . KD5GD . Su­
perb tOM cnox this time WA5IYX. l Qwas wall to walilrom 28.3 to
28.S incredible. WE5/ , Three new ones, . WASSOG Tried 10 lind
lone 1 but lounel it too late N5/00 . 20 was outstanding W5FO ,
Was 10 ret or what? , WB5BIR Act ivity was down on 3.7 dramatically

W6RJ. Amp blew up 15 min into test . ,. KI6ZH. As I always say , OX
is but contests are W6U$ Best propagation and Kl EA computer
program made this the best ever K9AGU6. Big thrill 14 new coun­
tr ies for a Noviceoo . .KB6PJU. Breaking 3WSOXpileup and not know­
ing whOit was . N6RQE ,Call ing CO Irom CAwith a KG6 callsign is the
pits too many 0 pointers KG6AO,Can't wait till next year N6$KF
Cndx great What fun . W6PU .

Doubled my previous best score . WOOMBF. First contest
W6HYK , First SSB test since getting Novice license KB60WD.
Great lun on to . . KG6XT. Had toORT so XYlcould operate ... AA40.
Have not heard 10 so open in 25 vrs . K6JG.lolsoflun-bener every
year . . W6FSJ. My ca was answered by VA6HJ a Yl . , N60M. My
OMS linal zapped him . :Ay M LA2500 rescued him . KA6HSM, One 01
the best yrs yet . . . KB6GV. Operated portable from a pick up camper
. .N6EE. OTH is a condo on busy street ... N6IBP.Sure great to have to
open again .. . K6EID. 10 busy all the way upto at least 2S.9 . ,. N6JM .
Tuned ac ross C300SA with no takers ... K6/CS. Vy poor 160 crox . . .
K6MO. Wha t could be more tun than diving into 700kHZ 01OX on tOM

. . K6ZH. Woodpecker pinned the meter on 40 , , . WC6H (NU6$).
Worked 52 countries with 5 W . . K6SIK. Worked whole test from my
mobile .. WY6U. You can give me solar flux 165andA-indeK3anytime

W6HXW. 1propose a tamer-son contest (my son is KCt F) ... NIAU.
Worked 3WSDX with 30 seconds left in the test . . . KT10 ,Kt EA logging
program was fantastic ...A K IA. RunningJA'son t o rneters and seer­
ing over 1 mega points in our tnst ever OX test . wnat a mrun! . KBIRI.
Decided to try packet , EU runs sullered but sure helped the mu tts
KIZM.lovethose spots . ,K I RX. Sportsmanship truly prevailed world
wide in the test We had a brest ... K1NG. Over 1800S0s per hour into
EU Saturday morning . N2RM,Great condx great cps gleatlun even
for us CW types W2GD Hard work lor joetme actuewnnsucnpre-
nomenal coocx . . N3RS. to meters was WOW' ! . K3PA

Worked every multipl ier called . KJANS. rwccorccter crashes .
K03IY. Just got out 01 the hospitat Irom a heart transplant and had to
jump in lor someo's . WA3IJZ.lt took zoeareeo engineers 6 hours to
get the TS940 hool<ed upto the amp . , W4NIM. Worked HS0Aon the
nrst call while everyone was piled up on 3W80X KK40K. Pkt ret­
work was up for the urst l ime , Has great potential for increasing scores

,N3B8I5. Really enjoyed running tee watts against all the KW·s .
K9MKI5, Headphone took up smoking as a hobby. WB5£' Being
called tw ice on t Ometers by JY t ... WB60KK. Nice to have 10M long
pa th open 10 VKlZl again , WA6IET. Worked the contest without
paper, , N F6S. Best conox I've hea rd in 29 yea rs ... AJ6V, Most cou n­
t ries heard in a l est on tOM in 60 years , . . W6B/P, First test in over t o
vrs. th e gang did well .. ' K0 7N,Sure nice to have 1Sit 0 meters open 10
lh e wor ld for a change , N7RO , Zone 23 act ivity gr eat on t5 meters

. K7ZM. A pure pleasure operating 10 meters again KC7V, The

Say You Saw It In CO



Radio Shack-The Technology StoreS

"_

STATION ACCESSORIES AT OUR STORE NEAR YOU

I ,

•

•
c

•

I I I I
• •

-=----1-
('I

Hit
(3)

Power Items

Parts "Hot line"

( I) 12VDC Fan. U7J·243 . . . 14.95
(2) nOVAC Fi n. U73_241 ... 1'.95
13} 12VOC 500 ......~. Irldudes
Tour AdapIapIuqIs.. U 73-1152 ... 10 .95
(41 AC Outlet~. 1'22·101. 5.95

(I I

Fast
service!

VOIJr Radio Shack store manager
can speciaI-order many pal'lS and
accessor ies not listed in o u r
catalog-tubes. !Cs. semis. crys­
tals and more. No minimum order.
No poslage charge,

•

!tattle Ihaek
The Technology Store'·

Status Lamp Indicates
Full Spike Protect ion

C31 ~ Each
27&-1537 99
27&-1538 199
VM51) 1<19
276-1!>t7 ".9
27&-I s.ta 249
276- I5J6 I 99
27&-1 0101 1495

l
u .... ... ..........
qi.!_quiIl!
~lQq"IqQ
..... IHJ
li P 00
D DDaa
. DDa._,_=",a..

~(4)

(1)

Um
Elect rical
Symbols
For Input
And Output

Guard Your Expensive
Electronic Equipment!

AC VOltage spike Protectors

25-P0s. (}'SulI llbIt
25--1'01 D-Sull FIIl\IIf
25--1'01~ Hood
RS-2J2Ln~

Otscnpbon
9-Pos. (}'Sub Male
9-Pos (}' SuO F,rnaill
9-Pos. Shiellled l;ood

Prepared by
Gordon West, WB6NQA

• Code Practice cassettes
• Exam O"'Htions

and Answers

AttentIOn EImers! Here', everything a newcomer needs 10 prepare lor the
Novice lest. Includes two quality cassettes lor sell-paced code learning. plus
a shJdy guide containing the exam Questions and answers. Durable foldup
binder, 100. #62·2402

Engineering Calc

Complete Novice
StudY Package

1995

D-Sub Essentials
( 1) (' )

(1) Shl ·Outlet Po wer Strip. With noise filter, circui t breaker, and lighllKionl
off swecn. e-n. cord. Rated 15 amps at 120VAC. ' 61·2780 29.95
(2) SI~ · Outlet Cordless. Con verts one grounded ou tlet to si ~ with MQV
protection. Breaker, noise fil ler. status LED. 13A ' 61· 2786 .•.•.•. 24.95

Accepts inpul and displays OIJtpul
using standard electrical engl~­
iog symbols-tOOOO i'( .5A_ SOOV,
Has 110 functions . alphanumeric
display, '65-983

•
•

(31

(3)
v

car No Pnc6
2n ·I336 169
2n- l3otO 159
212-160 21 99
mllJ:2 99

... ~).

(41

/

~)
I 9$-,q(l TnmrnII'
2 &'5(1 ',If TnmtnII"
3 01 111. 2kVOtsc
• 1 "'" RF Choke

Caps and Choke

AUdio Adapters
(1) (2) (4)

WWVand
weather Monitor

en ....',', .. .vt·I333 . ..... _lit Z/MC
131 [ , l elll ....... Keeps OUtdOOr Rf 11I­
lnQSdry. n71·1N5 U.
foIJ 116·51 e- ca;,...
f3.112 . 1'tI. "Wife
FIG ·SlIAS ·... , nf.m Ptt. "IIIttc:
Wi.. JilIrbtI. " SId ' OIl" 1rlt<lr1 1tId_·
lIS n7J·1161 . SII/l.7'1

(1) S_PIn 1I1~. fI'Iu1I . #274 _025 2.l9

(2) HNcl~ ......... AccepIs ...
lI&reo plug and plugs fI'lIO '10. _ raJ
Jacl< Use r.,.hIWlIIQIlt ··""ni·· pI'>Ones """"
YOU' Ham equtjltf'lent . #274_348 ... 1."
(3) Plull "'d.pt. r. As abtwe. but ecclflls
'.10" mono plull U 74·325 , 1.51
(4) H_T "'da p' a<. Accepts '!11 . plug, plugs
Into jaCk U74-3S1 Uil

Crystal Controlled
DXer 's and storm spotter 's best
lToend! Receive-s WWV time SIOnals
and solar info on 5. 10 and 15 UH2.
Gets local _athel' up to 50 miles on
162.4. 162,475 or 162.55 MHz, Bat-
tery extra. ' 12· ' 48 3 9 .9 5

(II

(31

('I

Extension
Speaker

Coaxial Cable and Accessories

--0 (1) ('I

1 750 HIgI'I.~few 1~51'9 395
2 3OCO ¥ ·Pass~ 1~58 1 595
3 RF Choke CorI ml(14 21795

(4) ,,,

'" Desa "*,,, "' .. ...., M59 """ mN, ...... '"RG-8M , flG.59 21$-2l)I ."RG-58 Aellucer V.'" 2199
a "1" Coopltr 278-196 J49• Double fenWl 276-1369 ,.
problem SOlvers

Coax Fittings
(1 I ('I

II)~w.... '. 'flolUllO!.lin '*'"' 10
" n7J.U2I .. . ..... u.

CIRCLE 115 ON READER SERVICE CARD

New Improved RG· 8 has 95%
Shielding for Lo wer Loss

e- C&l No Per Foot
AG.a 21&-1323 ,012
AG-8M 27'8-1328 2S
~~ 278-1328 20
FlG-59 V$-1321 .20

Ove, 1000 Item. In . Iockl Binding Posts, Book. , Br.adboard. , Buzzers, Capecllor. , Chokes,
Clips, Con , Connecto r• • Fu . el , Hardwara, IC. , Jack. , Knobs, LImps, Mu ltitesterl , PC Boards,
Plugs, RectJIier. , Resisto rs , Switches, Tools, Trans formers, Transi stors, Wire , Zeners, Morel

Prices apply II Plnoclpattng RadIOSnack -,ores and de......

Superior to most built- ins! Im ­
proves tone quality of mobile or
home rigs . Rugged 4 " speaker tIas
adjustable bracket, 10·ft. cord Wllh
'Ia" plug, 121· 549 13.9 5



name of the game is oper ating. Why is this reporting so complex? ...
K0GAS. Ran 2 transmitters with equivalent of 1.5 operators . . AA4S.
My lirst CQWW,Iook forward to next year . KI AR. We beat the old
MIM recoreoot didn·t win with 6 gung-hooperators ... K2TR. Great fun
for all ! Warm weather did not help 16-a SIN rete . K4JPD.

For the first 16 hours everything worked including the computer . Af­
ter met il was back to hand logging again ... K6ZM. First Multi-Multi :
pick guys that have good handwriting . K7ABV. Used K1EAsoftware
(terr ific !) ... KM1C. Power failure Friday afternoon had me worried. es­
pec ially when generator refused to start ., KY1H, First lime I ever ran
a Multi/Mult i. Litt le interference and over 3000 asos ... NE3F. Our 11
opera tors included 4 new contesters, Now they are hooked for life!

. . NE90.

STATION OPERATORS
MUlti-Operator Single Transmitter

AHII &"'Hle . ,l,H2B~ . JHY'IlA . J63KJG. WH6W nn &o.H8Y, o.1 Ul. o.U o\I.JFO &IlL7XD.
IIl7fl~ w vr,W3BU. Vll38.. V.~H. VX3VT. AViO: LU1,I,/fQ . LU1I1JU. LU2EU. LU3{F . LU7DW,
lU1tIlP , LUIfWll. LU9EO. lW1EOB .n...: TON& XIAO-YONG. Y,I,II PI·\lDNG. SHENG YQNG·JI,I,II
W,I,IIG GUG-XIANG . CHANG FlU ·lloNG IlW ; CHEll ADNG . XU AU . lIfDlI . HU . XU XIII ·YUM I n u :
WU ZHIYUAlI . lH,I,Q J IREII . I.Al JIANHUI. lHAN(; ODIIG. C,I,l Y...II . JWIG SUDING. Sl1EJrIG OlltG , WONCi
XIAORU C3IllSA:OH l TO. OH2IIDI' ,OH3lY. Ql1.tSE. OH6fJ. 000Q. OH6WW. OH6/IIU. 0H6RI . 0tt6II.. .
0H90IIl . ./uIIin. Tono. C*10: EA3CCl . EA3OIIIII . £.,I,JllJ1l. EAJlII . E,I,J,I,PS. EA3COW, EAJOS. EA3lB.
EC3Clv C53f'l' & C53FW CUTA: (;(4800. (;(4EllJ . CE4E!IL (;(4E.. . CE4m. CE4ElIV . ct4EVA.
ct4FYE. CE<CJlll . CE41U , CE4"LII . CU..WX . cellU: ceot.CE~. CE'iGOM. CESlIH . CUlIT.
CE6EJl . X~C. xQ5S.. CHZJor & Y£2,I,HC CUUU: CU2'Bll. CU2BA. cum. CU2BV. CU2tA.
CU2M. cum. CU2AO. CU2......CU2tE, CU2AII DFZII5 &OlJ.. ....... Ol.~BW . 0lAA811 DFI,I,T: llJ8CA.
llUY,I,Q. 0l.91rlC . OF6OV DrHV: DL6u,I,Q. DL1 U,\,l DrIAA: 0l.7MY. DL70\1." . OL7ANR . 0l.7...PIJ .
DL70Ji, 0l.7UX. DL7SI . 0JIG1l. 0l.7AEII Dfl lZ: DIl4llW, DUDX. DIl9Dl.. Ol.ll)1.S OJ1GJ &0l.7..AE

GJ4'u & DIlUP, OL9GS GJIlIA &OJ2YA, 0l.4BOO DIl&WI. & OUCB, 0l.4"CF. OL4" EII DU III
DUFBU. Ol.~lBG, 0l.4FBW, llA2JV, 0l.4DAW DIlIRO: OL6Y,I,(I. OL3YED. OL&Y[lS, DL3MCI &OHAD.
DIl6NP OU ER : OL8E,I,D . IME,I,E . LlIl7FP, OL1EFO. OF2EY. 0I.9EOB. OL1EOA. OL3ECW OLJJK ,
OL3lB.t.. DL8ZBR. DL9lBS. DIll OU, l>IlI XX. OK6FT DUTD: OL~B I , DL21BN. OL6EA M. DIl 7UX OLIUM:
Ol.IS,I,X .l>Il50Z. OLBlAW. DIl~VW. Dl . WH: OF6 IH. OF7 IT . OLI'NU: OJBUV , OJBSW, DUfB X, DL4JV .
DX1A: DUIAHS, OU t AU, OU1 HIl . OUllB. OU1SA N. DU 1SW. OU 1UY. DU6TW, DX1CW: OU1CJC.
OUt cop.CUt CWM, CUl CWT . llI l DU.. OU t US, ~ ~ 1 AED, 4n AAC. 4FtBYN, 4~1 01.40, ~~3BM EAl MC
&EA1AXf E,l,2U &E,I,lDMT . EA2tW. WAFR. WAIH EoUE HE&£A3CCN. WOJL, WEBN, WelD
EUWH &EA6al . EA6XO EA1CfW &(Amt. EAlAGO : OIlBI'I' , 0It6L1l . OIl6EI. OIll EH, OH1EB. OlllC"
E03••: EA3FJIjI . WFWE. EAJeAC. WFPR Ul3QD: WIlOW. WOOX. WIlGO. WElD EDTAK C:
ED70lI.EC7ES,i,. EA3GOS. E07tlll KBEE&F6AAC. F6B&J . FilE

KEII' &FOtNFL Kin & F6liWV. HiCMI. F611"0 FU'I.' : 6Wl"lI . EA5EIlM, FC1,16" . FC1JiJiY .
F01JPJ. FD1 CEA. FIillIU . F600X FF6KP'II: F6ElI . f6OlO. f6lf l. fl1,i,(H. FllH I,IE . FJW &K2IBW
FIlIAW &Fll lSU. FI':8FI. FI':8FIl . fIltllG S3CSA: G3KW1l .li2CYB. GaGfF U .....S &G3MLY 141'II; ' &
GoICYZ Sl15CQ: 6oIM. 64Tll . 64M0. G4l)SY lOUIn & """"Ill'. G.. 1VZF HAllllU : CIoll
NmIllA: Club N,I,JIlSC II,1,JfT . HA3G... ttA3HV. I\AJHX. MJIB. 1t,I,JIW. H.Ul(YIl: CIuO. HUUC:
III6IlP. HA5!.V. H~A. II,I"W D. 1WiU0.~. HAlU8. IIMW\J. IlA6l(NX, ~, IWiOO
NMIlVl : Club . 1IA1l1lT; HA7BP. tMi7Fll/Il . HMlCK: HA4OT . HAIOl .IlMEU. H,I,IfT .1IA8AV H....n ·
HIl9AI'J . HB9BEY . IIllSCC". II_J" . HB9I11P1J . HIl9IOC . IIB9CHY HMH: MB9YC. Hl!l9Al.", 1199AUS.
IIIl9CAT. IIB9C!P. 1Ill9CXl. 1189ODD. H890lY IIH /l)fUC: llf UC. OUEM. 0l.6EAO. 0I.8EAll NOIOT:
IICIBI. IIC1..c • ..clue , HCIOT . HC1PF N01S: IIA1AG . HA1AII . HA1Q,I,C . H,I,HIM. HA1SV. IIAHO.
HA HJ . SlOtlOWii SnOOks
H~,I, : H,I,!>AWII. HASBNL. HASGF . lIo\S1W. M"'Sl"'. II-'SIIIIl, II-'S.. r. HASe". IIA7AY, II-'SUA.

IIA5W£ HG6N:""'6flC, H,I,&lf, H,l,6NO , II,1,liNY. 11,1,601I . HA600. HA6PX. 1I"'6YG. H&Btl, 1I-'l! IE. H,I,8.)P.
H,I,8.)V . HA8lKE. H-'l!PG, Pinlyi, Allflol. IlG9R : HA9O"',1I,1,9PP. HA9PV. 1I,1,9RP. HA9AU. HA9AX, IIMSU,
HMTA HGID: HAS80. II-'l!OR, II,I,jJH,I,. HASHG. HABHT IISIA: DF6XB, G4U"'V, Ill BA, KJl O I!E DW &
12VXJ. IK2CFH. IK2EGL. IK2FCl . K2VJ/ 12, lll&EAL & IBRS. I&IGS. IIlBCNT IR4LCIl : 14EAT, 141KW. 141 NO.
14LCk. 14LEC. 14AYC. 14TJE. 14VEO. 14VOS. 14YRW. 14ZS0. IK4CTR, I K~c.z f , IU[WK ISUEO &IS'CPU.
ISIWON IVJJWR&IVJOXW JlLAIl &IlC41. 1lL7J,I,R, W4GTS. WA4CUG. WMlNII JAl lEO: JGH XF.
JL2IYH, Jlrll VOC. J01WSS. JP1 HIlH

JoUYEF : JEIUGT. J I20I/J . JI2SOD . JI2SIC . JJ2U F. JL2,1,BH. JL2SGB. JL2UU. J"2GIlN. JA2PVl
JoUYlf: JM11'1ll, JJ21C\. JJ38FC. -UJI MX . JJ3IlGS . J03DWO. J03't'UZ. JHFUF. JF4FW1. JII9JFH,
JH9PHO. ~YDS : Jl2IlKY. JI(2C\'Irl . J .. 2GIX. JGJOBJ . J I3GAB. JJ3FJS, JJJJBM. J.. JIlGV. JU MIIL.
JE4.....n JU LIA. JA6llOH , JH9l. VC J,l,JYOll: JPtR" A. Jl34lIl. JG4OlU, JE6UYI. AIlID H(lll IE . JUNIlO
ou. J,t,SYAP: Jl.3UllU. JAYItC W UV : JII5f'HC. JJ2FCl/S JAlT". : J Ji l UA. JE608I.. JF6EOl.
JF6IlIV. JF6UFJ. JG60lC JUYU, Jf-6CYW. JF6""I . JG6C'ill. JI68llB . JA&GIll. JA7YIU.: JII IVYIrl .
Jf'1PVO, JJ3CJiL. JHfOIlW JA7YfJ : JE7EMK. JEnTP. JE7" U , JF7A1JP. JflBJB. JF7SWJ . JR7OPI'.
JA7" "". JR7"' flO. S ,1,8( . JUTU: JOll:F6. JE&BAD. JIlll&FB. JI\8I'IIIE . JIlIWBA. JflIIlHA. JIlIOH
JAJU V: AJAIW. JH9EllH . JII9ETC. JltiTJT. Jtl9WlA. JR9IlAJ. JII9FIIIl. JR9GXO , llil S18U TMI
JoAIY" : JS U'1 U. JE7G\f1() . JG7J"0. Jl1lIEO. J,I,9V$.X . J ltlEl L. JHoIUVU . JIIM. JHIlIl'X . JIIIAGJ .
JH'TJU . J HIVY&. JHlXUP. JI'lIDVY. JAlFO" . IllDTOYAIIIA

JUnD: J E1J1lL. Jf2EOC. JF2Vl U. J"2IlTA. J12IlVW . JfI2Sl1U. J\JJl'.I . JEWS: JG3WB1I , Jl3CSH ,
JK3KlH. JU " C". J03JiZW, T. 1I...u.e JH1'nlS: JF1"lA. JII 1UAE. JAn..1. B .. IZUII...AA JTlW :
B 6A.TOII. S CEDEJi, S lllIAA. J SUIIE JW5E: JW6V1J,1, . JW6Wl1A, JW6WGA. KlHol &Alll ll. DL1AOW.
j(A1LOS , X2TE . X&l II , Il&L T. NGllrl. WlllllAE III110 &IlI IEIll . X11 6 . WAlTH , IlIIll iliA)( & j(AUlIN ,
I(A lWV, IlC8PE 1l1l0 &j(A ICI. I(A lYe . NJ2L Ilro~ &N2HBW. IIVU. NW2K. WA2D1lJ , WIIS &X3YlI.
XUJIl, IlJIVO: X3YlIX. KA31111l, 1l,l, IRII S. N3C BJ . IIJGGP. NN3O. WBJICL. WB6VGI. WP4J. ll3'A &
1l3YL. IlJAl & pac~et, X4~R : PiC kll. X4VX/. &Il4XU. 1l98Gl . K9FO. K[)90, N581. NU9R IlUSS &­
Ttlomas . K6XD &1U.6T. K61ll Y. N6R.l . WB6SHO Il12M & K70SS IlICC&- KBGL. I(/lN,I" KE80C. W8LU.
WSUA . WSWO , WB8V.. N, Wll8AHO, 1l9MK/5 &- IlSNl C MIon &W89AIlf Il.CS & N'FVG. N8GII .
WSTN KIGAS &1(J8G U IGG&1l11(JT. NlZE. WI K" 1l11AI &XLI M. N.. l0 IlCllG &1(186. IlClED&
KA1PA IlC4,I,l'T &IlC4ASA, IlC4FUE Il D3IY &NJEHO Il llllM F &U9VPI KD9ST &KA9S0R, KA9SOS,
KA9SQT.1QI9BAT.

IlDICIZ &.....UPI' • Irl,FCO Il EIWt &Illl6llT . WA6HAN UIA &1I1EJiF. IlGliLf &M6PMw. Ji6l>t,IY
IIT5011(H6 & IlIISX KUlIIl & IlMElY. 1I1EYG IllJCO & AL1J1 . IlL7IlE . IlL7HFO . IlLlIlC. NL1Jl.
IIl7U. 1Il7"C. 1rll7..F, IIL7NB. NL7MY . 3D2JS 1l0J II &NUX, W71L. WAnlll. WJ7R. WJ7S KlI1F &
IlU" UfU&AE I'i. 1l9UW". IlIYllX .llllG. Mil . 1rlIlA. 11_. WlXE. WIKEA . WIlSO. wtlIlT6
U N &1(9CJ1l . 1l9GS. Irl9AW. N9GNQ . 1IlI9F. Wll9lIJE lWJl &IlC3PJ . IlC3AY. Illl3J(J N3GlL . Wo\3RBP
KUlI&XUY UiOI ' 1U66l. . IU&HE un &1l.A71IFO. IlB7ADH , W7AGl1. WlNt. K1IC ' IlFIH LA1N:
1.A6SCA. Ll2IlY. tMtIU. l.A6DEA. lA6E1J,l, . W AI: LMllCA, LA9SEA . LA8S1J,l, llJ.'FW: lU I8fl.
LU1 FJH.lU1FT. LU1FlR. LU lJAl. LU2FOT. W2F ON, lU2fFD. l U2FIO. l U2FII . LUZJYA . LU2FYU.
LlJ.'FlIY.LUSF66. lU6fEC. l U6fN. LU9FFU .

lUIV: 01.61'81.. LX1Al1 . lX1WW. OEUKW. OOIFT .llFlWS.lIGl 211.lIIQIFO Ll lA: Ll lWJ. Lll llF
LllIlVZ: Ll lIlVl . Ll1-F· 1941 LlllUA: LlllIA. Lll,1,T. Llll1ll. Ll lGl. LllA1SS4, Lll,1,l221 lZ5l:
Ll IJY. Ll1.fJl . JiIIe. V_, IIum ll!lA: Ll2CC. LnPlI. Ll2HE. ll2llf . ll2U,I,.ll2SC.l.l21:T. Ll2ES.
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112UU. Ll2·H2. LlH·.I . 1l1,1,U & 1l.A1LSl. N1 COf & N1FGS. N1G.fJl 1121A & 1l811VT. 112AlS.
112GSG N21115 &IlIllAO. N021. 11020. IlZll. &N2 "E. 1rl~" A. WU211 1l3AJI1l &ce. 1l83.... . WB3LFZ
JOI'I5 & IlSTsa. Il B1CIII . WD5H I13HW ' 1t3RW IQU & IIJll,1,. NJAO IMIIOIl & U JRB. ...uc
Will' &"'OUV NSJWP &IISJlXI. JiSJUB. MSIlCY. IIS1lT . NSKXR. mo &IlC7&X . W1EK". WA7rti6.
Wll7Cl.U 1lICD ' w ...eeeru. IIEBT . NUA & UN. ABU. .I.KJ,I,. KIIUM . 1ltV1U. IlEllU . IllllWJ.
Il"". IIIXA. JiTIP. 1Il1i. WRA. IlA3I. &1l3JI.1l , 1l3NL. NUJW NFU &IlF6V\1 . WX6G NIll t &111 FJ
IIK7U &117'&1'0. IIln . NOn: &1(F1llll 11 m .. OLUBJ II..T&o.9ElXI. o.9JVB.IlA9TBU. IlAlMT.
1lA9VIV. 1l09VV. Jt98HO. Jf9fB6, esen.NlI9P'

IIY1' &.tdl6C.lU6HC. N61C. II6JVW OUliUJJ &OE3GB6.lIESVllL. 0E5X1L : Club lIIt5l1Cl: OHSXT .
QHSS.. . OHSIlS . Ol1S'Iw. OIlSTS. OIfJAI: 0Il71ll4.1IH71IS . 0H8Sll DIIITA' lIKIlIll. OHaNA. OIl3NUP,
lIH3WW. OH6/IIFA Oll I IlCJ : ClulI lIIl l llJiA & OIlITlI lIlll ll~ : 0Il1,1,VP . lIIlll1XS lIIl l IlD': ClatI
OIlIIlSl: ClulI OK1DfIl : Club. OlllDt1: ClatI IIIlll11A1, : DIllAYD. (lIllDHP, lIIll·22Jl' 01l2llDS '
Club DIUIl FK: CI\Ib OIl!IlIlD: ClutI OIl2llU: ClulI OC2lllllA&DIl2BOl. om OD: 0Il2B01. DIl2BGA.
01l2811", OIl2WAl 01l21l": CIu1l. DIl2llUI &DIl21l1lZ DK2llYI: CIulI 01l2ll' C&DIl2S"O DIUlIAYI "
C'" ~ DK2UI : Club DIl31l6X: Club, OIlJIlU DIlJePA. DIlJeAY OIlJIlY H: Club DIl5. VTI , &DIllOVIl
DIl5W: ooeez. (lIlIAPJ. 0111 CF , OM2FD, oowr. 01l1M. : Club. DIIU... &OPS ONtAH &- lIN60A.
DIl6MH. DIl6VL. ON7ZV, ONSIO. ON5,I,V lIJi&lA &01rl4ASD, ON6J,I,. ON6JN. ON7XN DNIN L&DN1A"'I(.
ON4AEIl. ON4AKl. ON&Jl. 01l6MP. DNl628 ONI DA: ON4NG. Oll5H OIlTUII &OPS OY6FAA: OYl,l,.
OY9JO

lIl3fYN: eaee. onus 1'....IlHS & P,I,JAOJ. PAJOOW , PA3ENJ. P,I,I NZH. PA3EYZ. P,l,jJVVH.
P,l,jJEAA. I'l4WIrlW: P,l,JEOY, PAJElV. P,l,JEPO, PEt,l,lv. PE1 KDV. PEl LVI. P,l,JB.&.G, P,\JOBJ. P,\JOTG,
P....VH,I, ~J1W : N4WW , NX~N . WX~O 'JJJ: 1l4 P1. kN~ B. IlX~ R , WJIlTX 'J'Il : U4G". 1l4EIH. W3IlHG.
WFWS. W6SID AAtCVC: Club RL1~: Ul7Pl. . UL1P"'E. UL7PCZ. Ul7PEZ. Al71'Hll. AL8P'f . flWUYl :
U....LU . U....LCH . U....YOl . mAYo: AA6,i,0S . U,I,6·111 ·355. UW6AB fll9DWA :UA90FB. U,I,9-1~5--216.
UA9-1 45--2I7 Utoli : S..2tFG. SU2LIY . SUJf!W. SCOI: S"!lCXII. S"SlA.. . SUSPAS . S"Sf'fY .
SMSlIGA. S"SOOI. SWSP...V. S"SPYR. S"5GSH. SWSPAG, S\IlSPAX SIlU,W: SM6lIED . S"6HCJ..
S..6EHY. s..6ItlIJ . SIl7IV: SW78..T. S..7....E. SIII7SEA. SIII7Wf . S"7OO. S..1lIIl/Il U 7N K,
S"'.1Jl).S"7&XE. S"1SWlI. S..7SWL SIU&1l8&S.....LL. SIllII'ISJ SIl Illi. 3oS......TIrl Sl'3Illll'
SP3GXU.SF'3Sf1l smww,~xz.~U SI'Sl'IE :SP'SFKW.~CT. SPS,I,/IJ ,SI'SlTl. Sl'5ELA.
Ll10P Sf'9UT: CIIll

SI'fI'GJI1: Club PIPfY: Si")F«.D. SP9CU. SP9II" C S!'WIlI: Club SI'I2HA ' Sl'9l11E. SP9E"I,
SF'9-431S·o. Tonu: FfiEJiL. F6IOl. FD1 LIII I UU J" S: Coo .... E . YoiIllInsOn. Il . ""'*'. E
UI3!W,I,: U85IFl . U85I"L. U85-'73-11S1 U......... : UIl5,I,(U. UBW". U85-11S-llI4 UUC't'1:
ABSCB.UBS·...7t. AIl5CW. U!lSCCN UI4DW1.: ClulI UI4l'WH: AIlSI'll . UBS--I7'-~7 UI4'''Q UIS­
In__U 2I. UISIIlS. AUtJ&. UI4 I1WA: UllS.. lJ,l,. UBSMlXI UB4MWU: UIlS"BU. Ki'p""_o, "'. She­
"""_Of.,I, . 1loi<Iyrev. V UI40U:Club U....TWA :Club U....TW\.: IIIlSTN. UIlSTBS. UBSTCW UI4T1l: J
ClIb. UB4VWA : llIdIn ~o. V . Fornic.....ee. v UI4VWM: lrIu,avI'/<N. A" XoIIIO¥ . S. M,,,,,,.r>ikOf. A
UI4WYL: UB5--I6B·92B. UB5-I68·927 UIIWlA: U85WBY. UB5·168·4SJ. UBSwtX U....Wzw: AOIle\' .
V . CalaflJl.l. V . S~,s~ lyk . A, UC1AWC: UC2AWC. UC2AFP, UC1WWF: G,;t,",l0\/, ,1, .•EnlOY , V. SII;or,.·
ko. V,

UC1,1,W': Jan"!. J" !leliakOll. A" WOJtllC~vsky , ,I, UF1FWM: UF6fFH , Uf6FOV , UFfo,I,W UH9AWE:
OolSinko. V . 1>1 ' 1511. S. , Qselmsky, I. UH9MWI: UH811...1. UII8AAS. UHBAIlI. UI9BWE: 11 18BN, U18·1
53·2117 . UI8 ,B53·2132 UI9BWF: RIBBD. UI&, .SJ·2.SJ. UI8 ·153-2t5S , UZiOWM/UJ1K: UA9·145·
168, UA9(JA, U,I,90BA, YJUO. ULJCWW: UL1CT . Ul1COlI. UL7·'28-17l . UL7 ·.28·272. UU ·128·113
ULlGWC : U17·191·161 . UL7-191· 'S2. UL7-191 'SJ . Ul7-191-S1 ULJGWW : UL7GS , UL1-t18-99.
Al7GDT ULltIU: AL7tCB, UL7-'26--62J , UL1·'~·663 UU LU: UL7LO . ucue.UL7tEJi . UL7tER.
UL7tEl U'l'YC: Club U04OXV: Ull!>OOI. UlY.llIHIl . UOSlINV U~l B2li : UP2IlCO . UP2llCW. UI'2llOC.
UP2BCT . UP281lJ . UP2-t3U39 , U~ l llO : U1'28011 . UP2 -138·346, UI'2B"X. UI'28111. UC21OC.
UP2B..O. UP2-t31-11!11 . UP2B1lC. UI'2Bl1W. UP2BF N. UI'2-138·17B7. UP2IlX. UP2l1Sl'. UC2W',

'''''''U",n: , UP2BFY. UP2lLJV. UP2llAH. UP2BllIl UQ1SWW : U02-t31.J3 . U02-t31·116, UQ2GJA .
tI02GAG IKllW: U02-«l7-22 I. UQ2·137·S66. SI\illGd'l~OlI . V U01UY , ClulI UOIA: U02GIlL.
l.Ill2'G... A026fI . l.Ill2'GlO. U02-«l7-~ UA1 1lW1. : UR2AAN. UR:2 -ti3·1501 7. UR:2-ti3· 1SolS UAl l1WO
UR:2-tB3-1112. UR:2-tB3-1181. UIl2·M3·11&l UA1AWX : UR2RRR. UR:2'RJ. UIt2RDJ. UA2IIHF,
UR:2FWH. UAlANX . URlAN,I,. UR2TCl, UR2flNJ UtlAU : Sidfik . E......._ . E U74UXW: UT4UZ.
UT~6A . UBSACA. UT5--1.152. Ul1 JMO: N'_ ...... A • ""'...... v..u.r-.Y Ull lIWI': UN1__­
&43 . UII1-18I·592. Ulll-J8B-S98 UllDWW: UAl ·113-9I3. UUl1J·SIlI, U,I,J-113·913 Ul l TWI:
AA 1n. UA lUU Ull ZWD : hnk'm.. V.• E~oII*skry . V. U22FWJl : llonGirenll.ll . E,. CllIIlow. O. UlJOU:
U,I,J·142·864. U,I,J!lSY. UA3ORL. U-l3' x.l, UI.3P!G. AAJPHlI . UAJPTIrl U23QWX: UW3DW. U,I,J·121·61 .
UVJOFC Ul30U : RUllryill lse\r. A . KillIlhn,~Of. A U23VWL : AA3VV, UW3V". U,l,JVH,l

UI]XW": UA:lXn . UA3 XCT, Ul]YWIl : XUl fll1COW, S" Gorb.1lhew. S,. Soldal,nco.. , A. UI31YD :
Chu ,jkov. V ,1l0SlrOV , A. Sia slch". V unuII : UA4AIIT. UA4ACG. UA4ABS UlUXD: Club. UZ4FWA:
U.... ·lol8·36lI, U,I,.·14B·J6J. UM-148· ~81 UnHWS: sev ru kov, N . EVOokll'lO\I, E , LOlQiChl"l".,I,
UZ4HWl : UA4I1A. U....II0V. UA4HAK, UA4HAE. Ul 41"«' : UM 'i94·2'l, UA4 '09(·1 S2 . UA4·i94-71~,
UZ~_B ' Ne~ ,nov.,I,. GaMOV. I. Ul4--' :ShmykOll, A.. 0Q0r0d0V. D.• So~ov, kOf. A • la_~'rov . C .
ubygln, 0 UnHXK: UA6-118-1 BSB, UA6 ·118·1$67. U,I,li·118·1B74, Ul6LWl: UA6LV. UB~ITW .

UBSlBG . U.I.6I.UO . U,I,6-151·1261. UIlS·!b9·12 un w : AA6lVl . AA6lVL . U,I,6LAP. UV6LGP
Ul9CWW: U,I,9CPB. U,I,9CJIl. AII9CBW . UW9CW. AII9CfA Ul9CKE, UV9CP. UA9C,i,.. , AA9COE . at>okII .
s~y. V.• llIylIkOf . S Ul9C U : Kupenl<O. V • .....,... V UZJCYf': U,I,9CIlF . UA9·1S4·211S. UA9·1S4·

""UlIfW(I 6inIft_ ,I,.•~. A . S--Of. V UlIJWJ, UA!lJAE . Il.I.9JO. U.l.9JGT . AA9J.1.C .
UASMl/AW9J Ult_J: UA<jIjIHX, U,I,9-146·25I . UA9-146-lSS UltllW ll : 1lIIftiI' .S . .......... S .
lhoIIirto UltXWll: AA9XF . UA9XJV. UA9-.·9S7 Ultnrv: UA9-W-l11SJ . UA9-.·J'J3. UA9-9I- llSl1
u2Im : ...--. A . s...I0\/. O. f ..... A UlICWA: AWICA. UWICA.. UWlCN. UWICW. U.I.ICt:i .
UAICClI.UAIC1J. UlIOW,I,:Y_. V • ' I' _ .Il •lllller*o.lI UlJQW1:~. S •6Iiftskii- y .
lIldIiI' .V Um lF:u.-.sJiR. VoIynIIs . Y.•~~~. S UlIWWP: RWMA. UAIWD. UAIWF'" VEl lllX
& YE1BlG . VllBlI. vtl8l1J . vacrr. vtlOX. VEll1FA . YElUA 'l{lZJ & vtl,I,$J. vtloUl. vtlDH .
VllllOF, 1l2NJ.II A2H V'U U.S' VE2"'I'.l. VE2AST . VE2AYH. YE2llMB , vt2F UA . vtlll lllB . 'o'E2HTl.

"."VU HU M, VE31Ill. VEJlIlIl. VEJOYH VE3SPC: VUCTA. VE3ERT . VE3fIT. vt3111S, VEJJPO. VEJIlIE .
VE3Id KIl. VE3IlBE. VEJPU,I,. VEJl'YA. VEJPYW. VE3SBIl. VE3Sl..L. WEIWIU/3 & VEJ8VD. VE3lIlB
'UATC &VE4SI. WE5Gf &VESACA. VESEW. VESGHC . VE5AC, vnAII: VE6AE", VE6AIdR. VE6ANL .
VESCll . VE6CJl , VE6EY, VE6J0. VE6J X. VE6IlC, Vt6IlG. VE6lES , VE6PV , Vt6TlY VElSl &- VEtOIl
VSfilHl &JA2ElD. VS6UP. VUIIIT : VU2LOV, VU2",I,O. VU2lER. W1AO : Kl AG"' , Il I lU. Il.A ISfJ , KM \X.
N1FZR. Nil S. NOlO, WA1VEX, WA1VPC , WIU &KlTXH. N18HI. W,I,lVAA Wl0P: KIPlX, KAt RSH ,
N1AKO. WlXII & 1l.A 1HYU, W2ilD & K2TW . MUIC. IlY20 . W2REH &N2Gl L .....2UI & 1l3XA WJ.WH:
K3RYA. XJTP. KA3J IlS. XC3YE. KTJL. NJfOF . NJEOP. 1l3DHC. WJIOH. WJSVJ. W,l,JDIl Y. WA3VXJ
WJNX &N8NA W4NIM &KlV.. , N88I1 . Wll401'.l WSEIIM &MSBT. CEJLAR. KA5WSS . IlGSKI. N5LlX
W5LTR &......~ W5.....IlU &Il SGA. IlSUO, IlZSD. 115l>H, Irl~VF . NSMEG. N~P. W'o'SJ W6&D&JYSBA.
1l6HH O. 1l6SG. IlF6o\ , 1lV6ll . NVOO . W1l6IIAW . WIfIE C & JilTI B MIllO & "'B6Fl . llEl6AXf . IlIl6UF.
1fC6U. NJt6U . NW6S WUWE: I(IGEI. o.9lITV'. IlE9YJ . N9JF ........90. NF9T . N69R . lI..ge. 1If9G..
WlI96LD WI.ll: 1l9l.... . 1l09L . 1rl98US. Jrl9CIIII . Jrl9CPW . MIOU. 1lll9C. NG9V. NS9l. WB9NlIV
W'J1lIU.: k.I.IUCl. . 1l&lI"O. IlE9NO ,"YH: IlA9YW1l .Il89BlU. IlE9NA. Jrl9HXG.1iI09E

WlAlIIIt & 1lIUI.. KJfVf . Il"JlI. ""1lSII. vt3KTI Wl3Il,I" or... Alt2P WM OOV & ....I.lIC.
""1110. ""In, Wo\-4OYO . Wl!AI(U. WlJol UlIY WMlilf " W68SY ..MIET & JIfiGC . I16JiWII . JrI6VA .
W2IlVA . WU.'N &WB6HJW "A7ECU & IfW1U WISE &MSIlS.IU.5CJ. . 1lSKJ. IlASrPF .IlASflOJ.
IlASY . XBSETO. 1l8SfDC. ~ lI!llIliI . IlES8J . _!lFlR. 'MIllY. ~VPC. JEANIE WUJ & IlSHO. Ji'o'5I.
....Olll &WA6ll8C . Wl\6V . WIllI &N&OCJ . W8CZ1I . W8JGU . W8lSlI WllLEYI1 ' X9TOl.IlA9IXT.
X89BJE .IfIltlPl . W990WC. W04l &IlE40L W1l9FEII &WB9WllG wtlIf" &1lAIDOl .llBiIltll . WlHBH
WE5P& WSI'WG WS7F &X7"YU. W6TG8 . W1l72 . WlU &NSLVC . WT7D& IlS7G wn. &Kl;XV, IlI6UE .
l(J6JF U lIHA&XE2SS" ynYD &Y24YII ' UK' Y23£1l . Y24U Il . Y4211l . Y42UK . Y23f1l. U9CF:

Say You Saw It In CQ
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DEALER

"Shipping ald handling lor Ol'ry'
ttem odd $2 0CICtt ,

.,W. 21ST LANE· HIALEAH, Fl. 3301 '
AAEA CODE (305)1122-«121

~- lHCOI' __""' ! $.&6.50·
#CS-oG-8NC-~COI'oectcn! $59.50·

C IRCLE 130 ON READER SERVICE CARO

DATACOM,INT.

Control up 10 elgll! digital radiOS simultaneously from your MS-DOS
microcomputer! We oller a series 01soltwarefhardware package that
interlace with most current synthesized rigs.

ICOM: IC·7e1 , 785, 761, 751A, 735, 725, R71A, R1000, R9000, 271, 471,
1271, 275,375,415,515, CI·V

KENWOOD: TS·94O, 440, 140, R·5000, 680, 711, 811
YAESU: FT-787, 757 GXII, 757 GX, 147, 9600,136
JRC: NRD525
COLLINS: 651 S1

Datacom couldn't be simpler. Know ledge 01 MS-DOS is not necessary­
the install at ion program does It all! Datacom allows complete control
of you r rig from the keyboard.

A 'ew 0' It. many f••tures:

• Adds sca n lunctlon to radios that Oon'1 . llow this from fronljHInet
• Adds h'equeney . nd .stoel.ted Info memory limited only by disk

$torage.
• Tabular screen dilplay 01 all the channels stored In memory, along

with a lull Oescrlptlon of eaeh Including: mode (l SB, USB, FM, ate.).
eight character . lph. numeric descrlptlon , .lg".1 bandwidth.

• Full featured logging ullilty.
• Abla to automatically log hit s while sweepIng.
• Co lor coded program lor eale 01 usa (wll! run on a monochrome

system).
• Menul lor ameteur, AM·FM bro.de..t, telev ision broadcast, SfW,

aviation, marine, with most popular frequencies stored.

Call or Wri te today for more Information
...V....LABlE fORIB... PC, lIT, "'l. lI03IIII~ ""' ... 1 SUIIAl POA1 ANDI H OPPY ""N'"U'''

PROGRA M WITH INITIAL LIBRARIES . • . • . • , •.•.•..• . . . . .•.•.•..•.•. , IKU 5
RS-232 TO TTL INTERFACE INEEOEO IF OON'T HAVE MFRS INTERFAC E)
EXT ERNALI NTERfACEAlLOw$41 RADIOS CNOW wITH

SQUELCH DETECT CIRCUITRY , .. . 121.85
INTERNAL PC IN1ERfACE w !1 SERIAL I t RAOIO PORT •.••.....•..•.. 121.85
SPECTRUM .... NALyZER MOOULE .. • . • . • . • • • • . • . • • • • . •. __ .(CAU FOR PAlCE)
COMPLETE SYSTEMS INCL RADIO. INTERFACE COMFVT ER

AVAILABLE ,., ,. ,. _.CCAU fOR PRICE)

Otdet direcl OIlrom U--... Radio 8IJO.4I.31 ·3I3Il, Gill.. Shottw_ 8QG.GI LFER·1

I

coaxial R. F.
antenna switches

COMPUTERIZE YOU R SHACK

All OUR PRODl.CTS ~IAOE IN U!io\

~ BARKER a WILLIAMSON
~ Quality CommunicatiOn Products Since 1932

AJ your Distt1t:tut<n wnte Of col
10 Canol StT8et, BnstoI PA 11;007

~(215) 7aa.55aliiiiiiiiiiiiiiiiiiii;:

Heavy Duty switch for true
1 Kw POWER - 2 Kw P.E.P.

Ceramic w1lh Coin Silver
SWilch Conlac s

Single Pole, 3 Position
Desk or woll mount
All unused costoos grounded

#CS-3G - LH arnoct<n ! $36.50·
"'C$JG.8NC -1lNC COI0 oectcn! $43.95·

Mlata great job VK9YG did from Cocos-Keeling.

STATION OPERATORS
Multi-Operalor Mulli-TransmiUer

Y49Of , U9R~ , U9S" Y49·21·F HztM, H'lWM. Y72XM. HZY" YU l : YBfDPO , YB8EIltJ , YIlISY
YUYS , YS1C", YS1Cl , YS1FAF , YS1 " ~E, YS100, YS10R, YS1RRO, YSlUG, YSUG, YS401 YUT ,

YU380. YU3HR. YU3XR, YU3HP, YT3VT , YT3EW, n4D, YU4~R , YU4 NC , YU4RS, YU3AI & YU3e.. .
YU3.. .. . YUJEO, I FZJR: kF6OG. N6RJ . IF1MA, H1RC. lXIF : PY~lP, PV5CA, pnEG. PY5n , PV5V" ,
PV518~, PV~18U, PV B, G 3W8DX : H~5"Y , H~5PP , HA,5WA 4N2D : YU2F k, YU 201, YU2Wll , YT2~ ",
YT2V.. 4X3Q: 4Xl MJ. 4X4lf , 4XI)GS. 4X6lG, 4XOOC, 4X6UL, 414TI, 414UT, 424VG 5UES: 5114 VH ,
584W" , 5B4WN. 5B4WS, 5S4 XO ~S4 XF , ~B4XN, 5S4YG W6kG/ 584 &WOOl. 5ti3GW, k3TW, kk4CL
mx, kJ kG . k31R . k4FJ

1D2U , 0/rIA. klil3T, VUU. W6SlJI 1l'M1S: &P6SH . klt6Wl. W86lMIiI AMS' JIlE<I6. kC4YIIIl .
WOoIV DAIWA: D,l, IOS. 00Al. . D#.2tT. o.r.2tt5. Cl.2.Jl. DI.lZf. OfIlllX: DFW. 0..11 ,,0\5 , l:*4OT,
1l.1YAJ, 1l.I VAW, 1l.1YDI. OI.JYCW , Il.JYOII , lll.4V8" Df30llI OJIFC DlJQU: DFIBl, DF511.. .
eeecc Dt. IYJ I OJrI9C£J UIOQl:U10C*. EC1 CU.(Ik2fYH &Imp. IZXIP. Ik281iX , Ik2OJY. 1k2GPV.
11l26SJrl. Ik26WH, Ik2GXk, Ik2111, .D/WIU F, WBkllF, WDllATS .IAIllIY: JHIllL. JHSXOO. JPI JrIOM ,
Jf'1 aGO , JRl80D, JRISXk, JRlTGT, JA" FS , J1381lF. JE1W8l . JH'Nl1l . Jl1 BlW, JOlIlll. . JOl RUR ,
JPUFG. JPl h'Wl. JQ1BRW. J51111.T. R HOSOkAWA, JU'U, JElJCV. JElkIT. JE2YBl . JE4UIl,
Jf200J , JF2HPJrI , JF2UTl , JG2VTD, JH2QXG , J I2UHH, Jl2JXR , JJZU U, JklGRl , J Il2Cll. JIl2GYO,
J12kRD, Jl2TIC. J"2fPO. JR<'GIK JA4YJA: JA4YP£, JE4IfM. JJJWU. JMJll ll. JOOGPL , J A4kTD
JAiY CU: JA6BXA, JE6UWK, JE6UWU, JF4OPU, JF6MND, JH6S0A. J I6OUE, JI6EDY . JJ6P XB. JJ6XIG.
JA6101, kEI, INOUE, $UOOH, UOA JA7YRR: JA1$kY, JA7CEC, JA7FDY , JA1JUD, JAll8Y, JA1MOM.
J A1DlW. JF6NKV. JG1J BI, JH7ME V JAiYAA:JE4M f A. JG2VlU, J1201lJ. J N30C B. J A7[H(J. JA9"A:
JA9lNJ, JA90TX , JA9 "I'C , JA9VOA . J A9- ' 1148, JH91ll F, JH9VSF, JJJUR K, J RllGOU K1AA " PACkET,
k2TR a KZXA. kM JT, " 2OU , WAZ5Pl , W82KMY KJU a K031l , " JAOE, W3H XI, WAJEll l. K4./PDI
llilU, Il4MZW , Il4XA. Kr)4 UH. Il 84Hl . kM4 HG. " 4Ul , W4MGIl , WI4A

UU I 1l14GM , k84D1 , N4H 8, W4M VA, WB4 BVV , WIl4Y, WU4G k5tr1A1Z I IlZ80, IlZRIH, kSkG,
kSM A. KA2TIP. IlC2IW, k02NE, IlU2lI , IlY2J . N2EX. N2GOS , W2IHY. W21ll , W,t.2STM . WB2Q k&llla
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$12,000,000
Scanner Sale

'.

***FIIe./mll.llaehl".•• "'OUt"••***
FAJl33DO-T P.e'lIl Fax m.Ch,ne '11'1 phon.. . . . . SI .099.95
X£750-T Un'd..n Cordl..SS Pl'lone ~I'I spelll<er . '99 liS
1(£550-T Un,rJen CordlelS Phone S79,95
1(£300-T Un,rJ.n Cordless Phon... S159.95

* ** ~rendedSe,./ce Conl,.c, ***
II yO\> PUreh.... a oc.nner. CB. ..dar del""'''' 00 cO'dle..
pI'Ion.. from.ny .1...... ,n 1M U.S,or Canada ",,'h,n ' 1'111 " .'30
day.. I'OU e.n Qer up 1o l I'Iree y ol e"ended .....e ..
conlracl l'O'" Warr.nleeh. 11'1" "'"e.l_p1. nbag.n.,".r 11'1. ",.nulOClur.~ . .... " .nly .,po re• .W""nlac~ ... ,11
perl....m .It nec 'Y I.bor .nd w,1I noI el'l"ge 100 ' elurn
.hoppo"", Ext..nded "'11 oontracl. are noI.elundabl• • nd
appIyonlylOlh..ong,nalPUfCl\a "'Iwoyear • •Ian_con-
I'ac1ona"'_.... Da'" sea '. S29 99.nd I"'..ye.....
' 39 1111 F.... I'I.ndn.1<l scann 2 y '. 5511.99 .nd J
yea.. ,. S19 99. Foo r. dardelectors. l'*Oy ' 29 99 FO'
CB,,-. 2 y.... ,. S39 99. F cordlesap/'lOn 3 ~.......
S].a 99 Oo-det yOU' ... Ien<lad "'. conItac1 loctay

OTHER RADIO. AIID ACCES.ORIES
BC55Xl T·T Be.re.r 10 el'lannel scanner ' 114 liS
BC70Xl T·T S. aN;. r20 e!\annel scanner 51511 95
eel 75XLT·T Be. rc" '6 el'lannel ..::a.....II. SI 56 95
R2OllO-T RIIlf..ney 60 el'l."""" ocann.. '1 49 95
nn·T RIIlf.ney 75 e........... ..::anne>" ' 269 95
UC1Q2·T /fa9ency Vl-lF 2 c1l 1 W. n l ,.n..,....... S" .95
llPS5-T R.gal>C ~ 16 amp reg PO'oOIlfIUPCJl'y '179115
BP205-T No-Cad Dan pacl<1or8C200IBCIOO Xl T 14 51 g5
llll--T 1 2 v ..... N_CarJ Dati..,," lsel of .'91'11l 111.95
' BE·T F.1lQU1IfICY Doredory100 h .....n U.S .... SI 4 115
FBW-T FrflQUenCy Otrac1Oty I.... WesI..n U.s.... 11495
" '01 ·T Goeal lal<... FrllQue"CY Do.eel.....,- S14 95
R' D2·T N..... England FrllQuency Do.ed.....,- S14 95
A'D3-T Mod "'I IS"''': FrllQU""CY Ooteclory '1 . 95
A'lW·T SouII'I..as! F'IIQ......cy Doracl.....,- SI4 95
It FP5-T "I W & N........n PIa,,," Frequency Dor ' 1<1 95
A50-T A" pIane Scan"", Ootectory ' 14 115
SIt F·T SU........t R...... FtllQulIfICY O'-ec1ory SU 115
TSG-T "TOIl Sact.r R.eg''''Y 011 U.S. Govf. F.eq '1 495
TTC·T Tune ... on leJepl\one calls 114 115
Ce ....T Boo CB Handboolv'AW FWF,eeoand . S14 95
TIC·T TIICI'on!QueaIor 1......,.,r"'llCommu__ S1495
RA"'·T R. "'oed Itequency d.-ec1ory I U 95
£EC·T E",bilMy & E~II eom"'untCal....... 114 95
CIE·T ColI"" Inlel~nc• . Eleel. EIIII...,rOllP'''''' 51.95
"' ''''''·T Moclwell Fedeo. 1F'lIQuency d"eeoory SI. 95
Aeo-T Magna! ",O\>nl "'obole scanner anI......... ' 35.115
A700T Bua .1.1...... acann... anlanna ._. ' 35 115
Al 300-T 25 MHz-I J GH' O'1ICon1l . nl......... SI 09 9S
USAII ....T M. g _ nl VHF.", w/ 12'caIJl<a . S39 95
U5"' II·T'" hOle "'O\>nl VHF . nl. wI ll ' cable .. 135.95
Add 54 00 $IIQ:lOn01ora/I~_ """"ed.I I'" _lome
AOd S11.00 IIh,pp,,,,,, per "d", and 14.00 .,... .nlllnn.

BUY WITH CONFIDENCE
To fI.' rlt. '.e,••,d."".'Y trom CEl ol llny scanner.
send or phone your o,de, d"eelly 10 ou' Scann...
O'Sl"bul .onCenl er~ M,ch,gan residenlSIllease add 4"'"
eales lax 0' sUll llly you. lao 1.0. numbel , W"Ilen pur­
el'lase orde rs are accepled from apllroved governm.nt
agenc,es and mosl well ral ed Ii'",$ al a 1O"'b surcl'larg..
l or net 10 b,'hng. Alt sales are subleel 10 ava,IaD.hly.
acceplane. and lIe"l,cal ion. All sales on accessories
a,e ltna l. Prices. lerms and specllicalions "re subjeet 10
change w,Ihoul nonce. Aililrices ..eln U.S. do!lars, OUI
ol alock ,Iems WIll be placed on backorder aulomallCally
unlttU CEI is inSlruClttd dillerently, A $5 .00 addlt,onal
hand ling fee will be charged lor all orders wilh a
merchandise tctar underS50.QQ. SI'IipmenlSere F.O.B
CEI we-eeccee in Ann Arbor. M,chigan. No CO o-s,
Moal ilem. lislad halla a manu'aclUrtt(s wa" anly, Free
copies of warranlias on these orcducte are available
by w. ll ing to CEI. Non-certi l iad checks reQuire bank
Clearance, NOI . esponsible 'or Iypograpl'llcal e"ors,

M BII o rd e ra to; Communications Electron­
iCs;" Box t045, Ann A rbo r. Michigan 48106
U.S.A, Add $11.00 per scannerrcru.e.s." round
sh ip p in g and handling in the con t in en ta l U.S.A.
For Canad a. Puerto Ri co. Hawaii. A laska. or
APO/FPQ delivery. shipping c h a rg e s are three
times c on tin e ntal U.S. rates. If you have a
Discover. V isa. American Express or Masler
Card. you may call a nd p lace ecreeu ca rd order.
5'lb surcharge lor b ill ing to Amer ican E~press ,

Ord e r t on·lree in the U.S. Dial BOO-USA-SCAN.
In Canada. dial 800-221 -3475. FAX anytime.
d ial 3 13·97 1-6000. II you are outside the U.S.
o r in Michigan d iaf 313-973·8B88. Order loday
Scan.... 0"11'100"01'1 Cenler" and CEI k>goa a'. Irad..ms"'. 01 CommunICatIons Eleclron lCS Inc:.
Sal. dal... 31111119 - 9 /301ll9 AO e030869-T
Copyrig ht 0 11189 Com munlcMlons Electron ics Inc:.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Division
PO So. lQ4 S 0 AnnArtxlr. MoehlQan48106- 104 5 U S A
For ord.rs call 313-913·8888 o. FAX 313·911 ·&000

sa3115
5104 115

.. S3a1l5
153 115

' 1615 115
' 244 115
S1111 115

S31!11l5
5515 95
' 711 115
' 97 95

su r 95
51 19 95
' 174 95

BC760XLT
800 MHz.

mobil. acan ne r
SPECIA U

*** Unlden CB Radios ***
The Uniden line of Cil izens Band RadIOIranacelve.a ,a
slylBd 10 complimenl Olher mOb,le aud,o lI'Qu,pment
Uniden CB radios are 10 reli able l l'lal they have a Iwo
year Iimiled w" " anl y, From Ihe le"ture packed PRO
8 I OE 10 lI'Ie 31OE I'I"ndheld. ll'le•• is no b," t. r C.I" en.
aa"'d radio on the m"rket loda~.

PA03 10E·T Un'rJ~ 40 CI'I. POflablelMOb,le C8
PIt0330E·T Un;,J~ 40 CI\. Remol. ",O\>n l CB
PIt05OOD-T Un"Hn 40 CI'I.nnel CB Moblla
IlARATE·T Unf(Jen 40 el\an",.1 rll&Cu. " rJ>O
GRANT·T Unf(Jen 40 Cl'lannel sse CB "'01> 111 ,
""AOISON·T Un.rMn 40 cIl.nnal sse c e ba..
PC122·T Un/den 40 Ch.nnel sse c e mobil.
PIt0510Xl·T Un,rMn 40 e!\annel c e Mobol.
PA0520Xl ·T Un,rMn 40 channel CB MOOoI.
PAO!I30Xl·T u n/den 40 cIlannal ce M_
PIt054O E·T Un.rJen 40 Cl\annel c e MotMIa
PIt064OE·T Un_ 40 el\ann.1SSBCB"'OOIle
PIt0110E·T Unf(Jen 40 Cltll.nnel CB Baaa
PIt06TOE·T u n>dlln 40 c!\anna' sse c e Ba..

***Unlden Rad., D.'&C'ONJ** *
Buy Ihe " neSI UmrJan radar deleCIora I,om CEI loda ~
TAUIER-T Un,.,.... lal"'"", r.oar dlllectOt ' 184 95
A01·T Unlden ......... noounl ._r delaclOO S9'\I 95
ItDlJ-T unlden · Passpon" . '" '.<1&1 delect.... 5114 95
ItDllXl·T Unldan -", oe,o- • ••••..,. delectoo S144 115
1t00 5-T Unldan noounl '''''' ""lect O' S54 95
AD500-T U_ _1'11 r.oa. delac100 51495

Bearcat" 200XLT·T
l ,sl ecce S509,95/C E p rice S254.9 5/ SPECIAl,6-" ,,<1, 100 CIt.,.,.., • • 00 IIHa. H."fllt ald
.....ch • Umlt • Hold • ""w~ • '--"_,
F,.queney " "".. 2'·5• . " '· ' 7•.•O' -SI 2, lOO·gSa "'H,
£xelurMs al3.g, 75-'. 1I 0 125_," gI75·". 0 125 MH,
The Bearcar 200XlT sets a new standard lor han~
held scanners in performa nce and d ependability
This full feal ured unll has 200 programma ble
Channels .....ith 10 scanning banks and 12 ba nd
coverage. II YOU .....ant a very simil " mOdel .....ill~u l
t he 800 MHz. band and 100 channela. order tee
Be 1ClOXl.T-T for only S189 ,95. Includes anlenna,
carrying case ..... it h bell 1000. n;'ced ballery pack.
AC adapter and ea'phone. Order your scanne, now

Bearea!" 800XLT·T
listprice 5549.95/ C E price1259.95/SPEC IAl
12-hnd. 40 Chann.' • 1I00c'Y.t.' .cen".,
Ptlo"t., CGnt,ol • See' chllean • A C/DC
Banos: 29'54. 118'1 74. 4015 ·512. 8015 ·Sl12 MHz.
The Uniden 80QXLT receives 40 chann el. ,n ""'0 blinks.
Scans 15 Channels per second. S" e9'. · ~ 4''1 ''. 12"'..·
II you do 1'101 need Ihe 800 M H" band, " s,milar model
called lhe BC 210Xl T·T is Slfsilllbl. '0' '"8 .95.

Bearcat" 145XL·T
list price 51 B9.95/ C E price S94 .95/5P ECIA l
,o-hnd, 18 Chen"el • 1I00c,..,.Iel .c.nne,
Prlo",., conl,ol. Weerh., .ee,ch • AC/DC
Bands: 29'54. 1315·774. 4015-512 MHl
The Bearca' 145Xl is a 16 channel. prOllr"mmaOle
scannercovenng len IreQuencybands. The uml fealur••
a bu ilt-in delay lunction thaI adds a Ihree second delay
on all channels 10 prellenl missed Iran.mllSionL A
mobile version called Ihe BCSllOXlT·T lealu"ng pri­
orily, weather seercn channel jcckcut and mO'e ,s
available lor S94,95, CErs package p"ce inciudes
mobile mounling brackel and mobile power cord

Presiden!" HR251 O·T
list price $ 499.95/C E price S239 .95/SPEC IAl'011.'.' IIoblle T, en.cel"., • DIglr.1 VFO
Full hnd Co"erege • AII-IIode Op.,.lIon
hclllr liquidc,..,.'.,dl.pl• ., • Aulo Squ./ch
RIT. Prepr01lremmed 10 KHz. Ch.nnela
Fr.Qu,,"CYCo....r.ge· 2'.0000 MHZ. '02' llllllil MH,
TheP,esidenl HR25TO Moore 10 MeIer Transceiver
made by Uniden. has everything you need for
amaleu r rad io com munications. Up to 2 5 Wall PEP
USB,llSB and 25 Watt CW mode, No ise Blanker.
PA mode. Digilal VFO. BUilt-in S/RF/ MOD/SWR
meter, Channel S..... ,lch on Ihe mic'oPhone . and
much more' The HR2 51 0 le IS you operate AM. FM.
usa lSBorCW. Thedlgitallysynlhesized freQuen­
cy contrcr gives you maximum slabilily and you
may choose either pre-Ploo,ammed 10 KHz, c han­
nel steps. or use tne b uill-ln VFO 10' Slepa dOW'n 10
100Hz. reere's also RrT (Race ille r Incremenlal
Tuning) 10 g ive you perfectly luned lignala, W,lh
recewe scanning. you can scan SOchannals In any
one 01four band segmenls 10 lind OUI where the
act ion is. Ord er your HR251 0 from CEI today.

NEW! President" HR2600·T
liSI price S59995/CE p rice S2 9 9 .95/SPECIAl
10 IIel_IIoblle T,en. c . "'H. lie .. ".eru,• •
""'• ..ery 10 ' tillS na...ptOduct ISscheduled rot June. 1118 11
The n_ President HR2600 Mobile 10 MeIer Tra~
ceiver is similartothe Uni(len HR251 0 bul no..... haa
repeater offseta (100 KH z.) anc! CTCSS encode.

•

•

•

Uniden Corporation of America has pur­
chased the consumer products line of R~
gency Electronics Inc. for $12.000,000. To
celebrate this purchase, we're having our
largest scanner sa le in h istory! Use the
coupon in this ad for big savings. Hurry...otter
ends September 30, 1989 .

***MONEYSAVINGCOUPON***
Gel S~.' ...."1/. QIl 'Il. sc.m,• .,If.'''' in , ,,'S COUpotl nu. COllt)On m ... t
be ;ncJudftd ..,til 'fOU' Pf_1fI Old."

er.d,'c"da.~1U>ec'. '(0(/0"''''
tif., d,seouM. ,r. , .cluMHJ from rh,.
0"" ,0 11.' weltd Oil/)' on ",.~Otwrs
m.,1edd,reclt.,10COmmullOC. rlOtI. flee­
Iron," llIe. P.O So. 1()4' - Dept UNI6.
An" Arbor. Mte" 'lIall48 f08- flUS II.SA
Coupon . _Pl'" Septembe,30; 19B9
Coupon m.,not be uU(/"'«J"11I1IC11OtI
....' h .In ., 0'"'' oil., lrom eELCou~
may be pho'oeo~ Add 1 11.00 ror
s/t,ppmg ," the COn/"'.tll,1 II.SA
R.g.ney TS 2·T 1258.95
R.g.ney INF5-T .... •..... 11lUl 5
Reg.ney R2~T1 .....1114.95
Regeney UC102·T • • ••• •1 109.95
Regeney RH&06B- T••••• S419.95
R.g. ney RH258B-T••••• S29 4 .95
B••rcat200XlT·T •••••• S249 .95
Be.reat 100XlT· T •• •••• 1 184.95
Bearcat 800XlT·T •••••• 1249.9 5
Unld.n HR2 51 0 · T • • •••• 1229.95
Un ld.n PR05OO D-T1. • •• • S32 .85

* ***VALUABLECOUPON ****
Bearcart 760XLT·T
l ist price $499.95/CE p rlea S24 4 .95/SPEC IAl
'.2-a.ntt" '00 Chenne/. efFare"e • • • AC/DC
FrfKluenc~rllnoe; 29-54. , " . • U . 406·5 12. 606-956 104Hz­
Excludu B23.ga75·B. g.Ol25 .mJ88a.9a75·ag4 0125 MH.
The Bearcs' 760XlT has 100 programmable chan­
nels organized as live channe l banks for easy use.
and 12 bands 01co verag e inClud ing the 800 M H z.
band. The Besrcal760XlT mounts neatly under
the dash and connects direClly to fuse block or
battery. The u nit also has an AC adapter, flip down
stand and telescopic antenna lor desk lop use. 6­
5/16'" W ~ I ~ ·· H x Hi'· D. M ode l BC 590Xl T-T is
a similar version without the 800 M Hz, band lor
only $ 194.95. Order your scanner Irom CEI today.

NEW! Regency" Products
IU030-T R~.ney 200 ch. handt>llid oc.nh'" ... , '2~.9 5

1U0200T R~.ncy 100 Ch, h.ndt>llid ocann.r " . , 'la9.95
1U010-TR~ncyl 0Cl\ann-el l\andt>ll ld acanne. , . , ' I 14.95
1t1 eoo-TRItQ. neyl 00 channe!moblle acann.. . . S244 .95
P2OO-T RII{I. I>C, 40 Cl'lannel CB Mobo l• . . . . . . . . . . . 538.95
P2l o-T R~.l>Cy40 el'lann.1CB MOb'le ' 56.95
P220-T RIIlf. I>CY 40 cIl.nn.1 CB Mobol. , 579.95
P3OO-T RII{I. l>Cy 40 Channel SSB CB MOllol• . . . ,S131,95
I'o'OO-T RII{I'. I>C~ 40 CI'I.nnal sse CB Ba S114.95
Plt l 00-T RII{I'.""y ........ "'O\>nt •.oar """eel , ' 54.95
PIt1 10-TR~y'Paaapon" .., . ..oardetect SI 14.95
Plt l 2O-T R~ncr " ",icro" rada. datectoo._ S"• .95
/11II P5100Xl ·TR"9II"cy40 CI'I, _If~.. .. S1311. 95
/IIII PSS10 Xl·T R/IlfanC)'60CI'I Ir..oac.,..r ,.. '159.95
IIPI!lOOOXl ·T RlIlf""I{'y60 C"- rnannatr..-- S209.95
IIP2000Xl ·T Ra-~ . nc~ l\and_ onanne I Sl a9 95

Regency· RH256B·T
l isl Plica $799.95/C E priceUgg.g5/SPECIAl
18 Channel. 65 W." T,.,,_ el• • , • Ptlorltr
The Regency RH256 B is a sixteen-channel VHF Ianc!
mobile IransceNer designed 10 cover any frequency
baT.....een 150 10 162 MHz. Since IhiS rad io is
synlhesized, no expensive crys,l al s a re needed 10
etcee up 10 16lreQuenc,es .......hOUI ballery backup.
All rad ios come .....ith CTCSS lone and scannIng
capabilit ies. A monilor anc! n ight/day S..... 'lch Is also
sTandard. This transceiver even has a priority futIC­
l ion. The RH256 malleaan ideal radIO lor any POlice
or fire department volunteer because o f ils 10..... COSI
anc! high performance . A 50 W~'I VHF t 50-162
MHz. version called lhe RH e08 S-T il avaIlable
lor $429.95. A UHF 15 .....att 16 Chanrw!ll vers ion 01
this radio ca lled I he RU156B·T is also available
and covera 450-48 2 MHz. bullhe cosl is $454.95.
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OPTOELECTRONICS
Model 2210 Hand Held

Frequency Counter
does it all:

• Frequency from 10Hz
to over 2.2 GHz

• Covers audio through
microwave

• Sensitive and
accurate

I

OPTOELECTRONICS

PRICE ~$21 9.00

The 2210 is now in demand by
technicians, engineers, law enforcement
officers, private investigators, two-way
radio operators, scanner hobbyists, and
amateur radio operators. We manufacture
the 2210 in the U.S. and have over 15
years of servi ce, quality, experience and
dedication that you can count on. Call
us today to order yours.

SENSITIVITY
1 KHz < 5 mv
10QMHz <3mv
450MHz < 3mv

850MHz < 3mv
1.3GHz < 7 mv
2.2 GHz < 30 mv

Separate high impedance and 50 ohm amplifier
circuits, two ranges, two gate times, dual crystal
osci llator design . 8 LED digits, aluminum case ,
internal Ni-Cad batteries, 1 ppm accuracy, AC·DC
portable operation, AC adapter-charger included.
Full line of probes, antennas, and carry case is
available . Orders to U.S. and Canada add 5% to
total ($2 min, $10 max). Florida residents add 6%
sales tax. COD fee $3. Foreign orders add 15% .
VI SA and MasterCard available.

Cf
OPTOELECTRONICS INC.
5821 N.E. 14th Avenue
Fort lauderdale, Florida 33334

1-800-327-5912 FL (305) 771-2050
FAX (305) 771-2052

CIRCLE 67 ON READER SERVICE CARO
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Kevin. 9M2ZZ, arrived jus' in time for the
COWW.

Steve. WB40MM. shOwS the direction tflat
contest logging is going. A computer and log.
ging software andcontesting paper chores be-

come bearable. PA2SWL always does well in the CO WW.
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SF'3KPN

TOnSE 436,320 1698 JO 11
F6ENV 28,500 147 32 44

Germall Democratic Republic
n 3K ' .151.215 11. 1 157 4.
n uo U « ,12CI_ 101 Ul
V49Cl' 189.813 503 S6 161
Y72CU 22,140 144 33 51

Hungary
I I ,Ml .ZM 1m 1M W
1.112 .574 51. 154 UI
l . ll1 .I145311151 M1
1.m.4506I~1141469

5,240.544 4022 14a 484
4.187. 112 35J9 122 364
Ul~. l44 1939 93 239
1,313.81 4 1792 98 255
1.118.096 1829 78 190

782.536 1534 &4 168
410.136 949 63 163
41J.709 869 &4 115
318.920 889 ~7 1~

100.147 322 43 ~

4.900 69 11 17
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E0300
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,.........-
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....,

....

""--"'''....
..""HMKVN
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!IO 11 11 U 91Y

Finland
',113. 4111 4154 lSi 417
1,437.U1 J.B l1 lIZ 411

919.336 1~1 8 11110

FrallC8
1.441.130 4ICII 141 46lI
3.• 1D,137 . r 117 331

79ll.6S4 I~ 66 155
463.256 101 11 nil

Bulgaria
10.4!NU7$ toel In 15Z
4.337.3113514 141 421
2.1106,320 24116 118 41 0
2.164.309 2192 127 3~
1.589.035 2014 111 Jl)4

13.356 124 25 !19

CzechosloYlkil
I.VI.1U $f41 1M~
7.•.HI 451115.3 UI
1.389.052 1117 100 213

691.3921163 95239
481,~2 1109 612llll
396.606 619 ll6 Il11ll
326,~~1 615 11 Il11ll
308,250 6~ 85 110
233,712 631 62169
219,240 691 71 III
123.820 ~1 401 13
69.304 421 36 96
~.484 J06 3<l 12
45.600 203 35 60
40.290 111 39 119
33.040 1~ ~ ~1

14.278 136 14 24
11.895 161 11 45
10.360 120 '9 !IS
US6 90 13 25
6.334 ~ 20 37
6.125 85 9 26
~.085 Poi 13 32
2.080 36 7 19
1.616 15 8 14
~927~14

Denmark
3.164

England
blIAS 4 754 :W. 1. m
U7SClI 3.w 3IIt 111 Sl!4
(;.1M 2.412.000 2616108 292
~ 12.599 no 17 26

Federalll.public at Germany
lUUl 5.tII.... 3114 141 431
OJ... 4.211.114 3ZII1Z1.
Dl3MCl U 1lUt4 nu 131 451
OLIJ ~ 3.333.399 3052 122 369
()K6Wl 3,136,0022492 131 407
OLIWU 2,860.9252999 99 262
OFI IIR 2,603.140 247{l 120 :loIO
OLITO 2,436,980 246i 107 3C5
IUWH 2,424.6522314 lOB 350
OflA7 2.321.520 2353 Hili J02
OUU W 2.204,160 2292 100 310
Df-tBV 2.142,112 1649 129 382
DJIOJ 2.121.930 1166 125391
c.:2AG 1.984,m 1~ 12. 319
DQlM 1.r.l.09O 2249 lOS 213
lllJER 152.1101314 71 III
0KIfll) 361 ,36lI 79J 64 175
c.:la 17.508 la7 ~ 113

OH~NO

OM?A.
OH 8TA

"..USl
L.Z 1KXA

""L.Z1KVZ

"""
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Ff6K1'Q
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""'.....
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001(00
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OI(3KG X
OK2KVC
OK1 KNII,.".
OOKUB

""'"CII(2(lAY/II

""'"OK5IIvt/p
"""OS
Ol(IKC1'
OOKWII,.""OK1 KOY..,..,
OK2KF K

"'.,

71 113

" "
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1,00II ,700 r UI IZ 133 OZ3FVN

Belgium
4.465.Z40 3451 133 4U
r .739,ill 3014 'I r 41
r ,IlIU04 lIlllU 3U
2.268.224 2271 107320
2,147.63~ 2819 91 210

524.210 M9 19 231
254.716 108 ... 110

Kuakhstln
1' .5$1.325 Mil In '"
1.••713 4114 145 QI
2.034.010 1119 111 219

901.589 1171113 198
111.232 12'50 71116

22.400 147 27 sa
Tadzhikistan

Turkmenistln
. .1171113
~.ODO 192

Uzbekistln
I .UI.1lZ$ 1m 1. ZH

308,163 527 6J 140

U.S.S .R
Asiatic Russia

~. 44I .173:tN1 13. 31'
4,77$.114 MIll 111 :rn
4,341.1. 2111 143 41i
l.lml.13O 1731 ~ ~7

1.553.106 1602 116 291
1.278.600 1~7 7& m
1.099.176 1181 92 246

810.3311101 95 ZJJ
no.l~ Ill50 91202
i'll6.1~ 11~ 971 M
298.450 ll69 611167
242.021 ~73 50 123
226,080 490 47133
187,299 419 74115
120,285 291 ~ 108
111.381 315 39 98
93,019 219 ~1 116
64,124 3~2 31 87

6,938 !IO 25 44

G.orgla
121.'"

EUROPE
Andorra

10,165.771 1312 lS I 512
2.819.0~ 29f>B 140 281

Austria
1.17405" 1.... 1112 Z30

321.745 a52 !19 110

Azores
3.m.lI1 .11111 313

Balearic Islands
4.811 55

UltOWM
I UJ1K

CJlOU
C3Ic.:o

""ULa,..
ULaWA

''''"''''''"''"co....

OItB NL
ONUMI"'...
'"'"O~1UN­""'"

OE5Ul"',.,.."

......,-

, ..., ..

......

,""'.

J9 II CUZM,\,

tndla
ZI1.t04 553 77 147

IUIII
U 'UIZ ZI75

ASIA
Cyprus
1.457•• lion
UIU!llSS41

5.32O,I1Z ' 021 141 :JI3

Vietnlm
5.l n ,151 5U1 1:J5 344

Tanzania

Japan
• ..... 3133 151 _
. ,".771 JJIt U7 JU
J.J17,711 ZUll.l DI
3.111.121 Z4471IZ 321
UII.1Il1413 l IZ lit
1.624.124 1631 11~ 231
UlI.Mr 1.13 111 l t l
1,1".314 1192 119 232
1,110.n4 1228 104 214
nU17 a60 100 tnl
551.5~2 102 94 1S4
4Z1.... nr 11 no
32~.lM 561 8J 128
299.744 468 17 155
281.430 543 14103
Z31.l. Ul • III
198.605 .... ~1100

Mongolia
J. .... .,1

Hong Kong
• .141.315 41Z7 149 33B

S1. lucia UlI.IWII".,.,
4,IIZ .OSB 4113 l1':JU , UlICWW

Ul9(:XE
S1. MUrI.n UlJQWT

•.••M3 1l!1. 111' _ UlVJWJ""..."lOM'".....
"""'""""'"UltSXF
uzs....
UZtoWA
UZ9CXX

The Gambia Ul9FWO
Z7D.3:M HZ 43 III UZ9XWV

"""UZ9YXI

AFRICA
Canary Islands

17.17Z.I7! I ZIl:J 151547

C53FY

VlIGO

YUZIIT

....so

~'"

Peoples Republic 01 China
BYl" 1.413.17Z 3315 t7 Its
IY4Sl UI7.lOlIl l n 10li III
IV4""" 947,681 211~ 94 16~

Thailand

",.

.....

.....
WIIllil5U

,..

.....
",n'......
,"'"JAlUK
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J MH MS
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"'''''JAIl""

"""

14 III HilA

U '"1U 149

W 54 14 3WIllX

Muleo
lIU 11

141,356 33~ 52 104
119,320 229 62 128
111.&41 217 36 116
106.098 255 46 106
51.2~ 185 37 61
41,900 145 30 70
26.410 112 42 53

103 13 8 11
4.m .l. 2554 n$ 4!S
1.47. .... llIl l ., :U1
1.~.~121113143 :U5
U5II.• 1310 103 26Ii
U21,43311l11llltl r11
U.5.71l112631OO 201
~.220 54910& ZS2
515.188 593 90 214
422.852 692 96 148
310,293 6~2 12 147
343.440 451 93 112
331.221 493 94 173

uro.W 21M 187 549
4,314.114 2523 151 441
3,7S6.452 2100 160 4~

211.903 431 731&4
4.731.UI 3010 121 411
3.115.• ZUI 1$) 4f1
1.624.9211429 121 291
1.129,992 1001111 213
1,000.960 9:'0 llr 219
907.1~ 774111 J02
519.3&4 6P.i 90 222
WI.1M 507 11 174
1119.145 322 B2 121
17.840 196 41 93
12,960 249 31 17
23,120 126 19 49

l .m.nllN4 1711UI
3,SlUOO zn3 150 400
3.221,720 2C62 154 414
1.941,914 1616 13~ 324
1.814,4191236 130 331

929,568 930 HI92st
571.632 109 90212
)4.6.436 4~ 16 171
34,218 190 31 11

.,.."
I,m... 3132
1.~.27&~

Canada
1,40li.175 U 51 171 U9
1,1l7.234 UlO 14r «0
1.IZU Ill 33M 113 ZI4
2.135.54 1 3033 lIZ!15
U II.lIIl lUI1 . II I
U33.• 1S11 71 Zll

VI .I25 1.... 31 1"
•.241 114 1U 1~

329.110 661 64 121
m ,1lOll ~2 60 110
119.850 403 2B 14
!I9.691 269 21 ~

Barbados
13,_ , III 1104 III 525

Cayman Islands
U15,411 5113 Ill :l3B
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U GH!! 3&7G

'"'
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ffi
Hend-hekis Regular SALE
IC·2A z.meters 289.00 259'1
IC-2AY with TYP 319.00 279"
IC·02ATlHigh Power 409.00349"
IC-04AT for 440 MHz 449.00 389"
IC·u2AT 2m ($,M1f) 329.00 27991

FREE Extra Baneryl . . .
Bp·2J 600ma / 8.4V _ NO CHARGE

with purchase of IC·u2AT

HOURS - Mon.thruFri.9·5:30;Sat. 9·3
WATS lines are lor Quotes & Ordering only,
use Regularlinelorotherlnfo& Servicedepl...

In Wisconsin (ou tside Milwaukee MelrQArea)
1-800-242-5195

*Large Stocks* Fast Service*Top Trades
-uAES'

* Closeout Special . . .
le-gOGA Transceiver controller with UX·29H
2m125W and UX-39A 220125W band units.
p~ -$94995

UX -19A 10m lOwband unit... 299.00 269'\
UX-29A 2m 251'1 band unif..... 299.00 269"
UX-29H 2m 451'1 band unit 349.00 319"
UX·39A 220MHI 25W band unit. ... 34900 299"
UX-59A 6m 101'1 un il... 349.00 319'\
UX·1 29A lZGHzIOWband un it 549.00 499"

IC-I200A tuwL2GHz FMmobile 699.00 599"
IC-2500A 4401l200MHz FMmobile 999.00 869"
IC-3210A 251'1 2m/440 FMITTP 739.00 649"
AH ·32 2m/440 Dual Band antenna.. .. 39.00

AHB-32 Irunk.bp mount. ... ... .. .... 35.00
larsen PO·K Roo! moun!.... .... .... . 23.00
larsen PO-TLM Trunk·lip moun!.... . 24.70
La rsen PO-MY Magnetic mcunt.c,.. 24.70

RP-1510 251'1 2m repeater. 1849.00 1649
Rp·2210 220MHz25wrplr (l~ 1649.00 1399
Rp·1210 1.2GHz1O'w99 ch FMrptr. 1529.00 1349

Due 10 the size of the ICOM ploducl line. some accessory
items ale not listed. If youllaveaquestion. please call. All
prices shown ale subject 10 change without notice.

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!
AES®* Ore, 32 Yunin AmtteutR,dio

o
ICOM ,-==~

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (2 16) 585-7388
Ohio WAYS 1·800-362-0290

O(m~d e 1-800-321 -3594

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES@BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla . 34625 LAS VEGAS. Nev.. 89106 CHICAGO. Illino is 606.30
621 Commonwealth Ave. 1898 Drew Stree t 1072 N. Rancho Drive ERICKSONCOMMU NICATIONS
Phone (407) 894-3238 Phone (813) 461 -4267 Phone (702) 647-3 114 5456 N. Milwaukee Avenue

Fla. WAYS 1·800-432-9424 No In-State WATS No In-State WATS Phone (312) 63 1-5181

~~r~ ~~e l- 800- 3 2 7- 1 9 1 7 No Nationwide WATS ~~~~3: 1- 800· 634-62 2 7 Rr,~~~: 1-800-621-5802

Hf Equipment Regular SALE
Ie-765 xcvr/ps/kever/ auto tuner 3149.00 2699

IC-781 Xcvr/Rcvr/ps/tuner/scope .... 6149.00 5295
IC-761 Xcvr/Rcvr/ps/luner (CIf" ",,) 2699.00 2295

HM-36 Scanning hand microphone 4700
SP-20 Ext speaker wlaudio fil ter .. . 149.00 139,j
Fl-lOI 250 HI ls! IF CW Mer... .. .. 73.50
Fl-53A 250 Hz 2nd IF CW nlter.. .... 115.00 109' \
H-I02 6 kHz AM Iilter.... .. .. ... ..... 59.00
EX·31O Vo ice synthesizer..... . .. .. . .. 59.00

IC-751A g·band xcvrIJ ·30 MHz rcvr 1699.00 1469
PS-3S Internal power supply 219.00 1999\

H-63A 250 Hz CW filtet (1st IF). .... 59.00
H·52A 500 Hz CW filter (2nd IF) 115.00 l 09~'

H·53A 250 Hz CW lilter (2nd IF) 115.00 109"
H·33 AMfilter 4900
H·70 2.8 kHz wide SSB filler... .... . 59.00
RC-I0 External frequency controller 49.00

IC·735 HF uanscever/Sw rcw/ mic 1149.00 999'\
PS·55 External power supply 219.00 199"
AT·1 50 Auto. an tenna tuner (lpltilf) 445.00 369"
Fl·32A 50(} Hz CW filter 69.00
0 ·243 Eleclron ic keyer unit 64.50
UJ.30 Tone encoder . 18.50

IC·725 Ultra compact HF xcvrl SW rcvr 94900 8 29~\

Other Accessories Regular SALE
IC-2KL HF sol id sta te amp w/ps 1999.00 1699
IC-4KL HF IKW out sis amp w/ ps.... . 6995.00 5999
£X.627 HF aulo. ant selector (S"mo 315.00 269"
PS-1 5 20A external power supply 175.00 159"
PS-30 Systems pis w/ cord, g.pin plug 349.00 319"
MB Mobile mount. 735175IAI76IA... . 25.99
SP·3 External spea ker 65.00
SP·7 Small external speaker 51.99
CR·64 High stab. ret. xtal for 75IA..... 79.00
PP-I Speaker/patch 179.00 164"
SM-6 Deskmicrophone. .. .. ..... .... .... 47.95
SM·8 Deskrmc . two cables, Scan. ..... 89.00
SM· IO Compressor/graph EQ. 8 pm rruc 149.00 139"
AT·lOO lOOW Stand auto. anttuner 445.00 389"
AT·500 5O(}W 9·band auto. ant !uner 589.00 519"
AH-2 8·band tuner w/ mount & wh ip 758.00 689"
AH·2A Antenna tuner s¥Slem, only 559.00 499"
GC·5 Work:! clock($1fa1f) 91.95 69~

Accessories for IC·765, 781. 725 · CALL



BE OUTSTANDING !

The ba sic a- nne Spec ial Li sti ng in
Ihe 1990 canecck is $10.00. You
may have addit ional lines, up to a
tot et of nine, tor $3.00 each.

ASIA
J.pu

'.•.J" sm 151 01
l .tn .1l1 41411 55..
5.299.491 3437 150 399
4.577.:.93 3291 143 341
4.376.170 32'9 139331
2.338.920 2348 lOS 2SS
l.S7 ' . ' ~ ' 566 ' 13 237

79'.320 '013 9' '80

Yug(lmYII
n ,_.411 ' 112 112 54Z
n .m.ll1 7042 1'1 H I
7,'''.880 S6~ 149 461

Sweden
111.ns lh3 $I1.

••

ORP
A 1.I.Q.1IZ 1'" nl 3D5

(llIor rnccl
_.:ttl .. It 2'li5
m.47l 1m 51 "
575.211 171 U m
533.5404 131 17 m
411,Ul .. 71_
" .tt4 l 1Z4 51 lt3
• .421 7U ",.
366.338 481 71'96
214.131 431 15 1"

••

••
••

..

..

m.
'tU1D:Y
YZlU

"''''

Netherlands
rMOl"C 4.1.,.135 561' 11'_
P\4,YS 1&9.913 «9 60 127

Norwa.,
LA1K 4.411.315 4211 n 7316
LA1W '82.105 397 60'55

Spain
1".540 413 51 141

,,~.

"'"........
rom
""".....
fD llU

"'.WI5N

lilchtensteln
HstezS 1' .2111.570 11737 115 121

SOUTH AMERICA
Argentina
U2l.tt4 .. 133 )Cj

m O.
~..., ' 1.tf4.HT 1_1.14.5

Netheriand Antilles
~Jl' • .1lI1.11Z 115'1 111 727

lithuania
1.1,"", n .1lI2.&Oe Inl2 113 1541

luxembourg
W DlMl 1.113.11Z f7II It 257

OCEANIA
Ajl

7.152.1" 5IIliU m

Phffippines
OX101' 1.4l1.575 11 . U 147

,,"'.

EUROPE
Denmark

IIl9(DI l'.l51.m ~ 151 4H

Fnnce
TXtll 5 .4211. 3&G 5J211101 m

Federal Republic 01 Germany
OflOK 7,517.400 $350 Ul :m
OttOVA 2,024.176 2209"23'2
llfJOG l.212 .!'>40 1264 106 3'4
llA1WA 32O,S30 111 11'29
Ol'YJ 2' I I

"'~
KQfYH 5.11I.115411& U7Ul

"'...,..".""UJA'Y!'6
JA7YRR
JMYJA
JAIlllY
JA9YM

Barbldos
12.lII3.o. 'ilO 62 1"

Canada
1,' 14.22' 717&157 )H

MULTI-OPERATOR
MULTI-TRANSMITIER

NORTH AMERICA
United Stites
11.112.151 15417 1."1
14....1.. HIllIS ..
14.m .m 1013 1....1
11.312.111 5D4111'"
1' .111.124 4.183 514
U1l5 .415 431111'1.1lI
9. '43,385 4242 169 576
8.58a.400 4411 ' !iolI 522
8.333,7'0 3807 H;6604
1.964.676 3638 119 604
7."2,75' 3867161!'>41
1....111 4163 In " '
S.6n.4S5 21911S7 S3lI
5.416.4611 3Oll6 145461
4.119.318 21« 141 462
• .715.151 3157 134 3IJ
4.202.n7 26« '39 4'2
3.9047.«0 2430 '31 429
3.«3.!I3li 2O&l 14S 432
3.391. '12 1948'" 413
2.'SO,S!'>4 1951 134 384
2.15. ,41(1 1710 I3S 417
2,741,466 1916'29 369
2.413,llllO 1119121339
2.410,661 '9S9U7322
1.'21.m 1195 t!i 113

NB1herllnd Antilles
~J 1W 15.25' .401 1M3 151 4N
PJlK 5.912,135 4S13 12'9 311

Ne. t.1ledonia
f WW 1.214.111 4UI 121lU

Manhail imnds
UIOI 4.310.153 3:515'43 31M

Philippines
OUA 3.131,312 3501 'OS 202
OX,CW 1.384.600 2S32 6B 1'6

SOUTH AMERICA
ArgentllUl

LlW. u ..... 455t 111 45'
Av«J 3.2'67.'75 3403 100 es

Chile
CUTA 3.317.'11 29113 123"S
CESBYU 1,9'1.908'880 11' 242

Ecuador
H/lIO' 1' .143.000 5152140 441
HC2" 2,OS5.761 2'236 95 217

FernandD d. NorDnh:l
n il' 1• •nUl1 1m 54. 713

VE7Ul

OCEANIA
Austr. l ia
1.YUlll. 111_

H'WI It
" 'SlIKH6 T.lIt..... Ml l11 201

Ind(lnnll
VEZI 1.54',411 1660 111 220

Mariana Islands
IJIII. •...... 1'13 14.3 D

'JIska
lU.7Y lueu .. l lJt23 I" 4T1
KUlA I3.W.• 114t3 I5S 3A
KLi'GlO «9.966 1019 74 101

Ca.,m.n Imnds
lFlMLf' '.".31' 711Z 127 J5I

Gr'lUIda
J3JWIIW UTI." 3t3I U m

US Virgin 1511nds
KPZA 31.1142 .774 'Ml0 177 101

. .....s

"""....m.....
N.IN..~
M4ZC
K4XS
KSN.v2

'""""_.....
""""....."n
N2....
czz
K",C
.2SS
Will

.."NJLR
,~.

"'''

Sweden
5,4Il.• " U IJ1 ",
I .U~.5101 1114 I. Z5.!

521 .31. 1060 60 rea
3S6.911 no ~ 138
lfl.l•• 011 510 52126
130,313 3I5J !I& 95
9O.1S3 211 .1 118

Karelia
ZIli.I" 'N U 160
1~5.6B' 494 43'08

"".
1.f11.121 "14 151 4$7
5.151.211" 1" 457

398.976 '021 S1U~

6' .4tllI 409 22 54

l ithuania
1.081.543 4.92 141 411
3.334.630 2i'$( 129 405
1.254.630 IS1411 1 288

2' .000 '22 31 44

Mold,YIa
1.557..... lIt7 111 m

Ukrline
5.411.4413153 111 4Il
Ull3.llI 33M 141 W
4.1".135 .11134 451
2,361.9122302 ' 20 356
'.106,895 '518 90 231

718.140 '391 812'6
S32.n6 '027 67226
344.565 6SO 11 20ll
311 .060 192 506 150
'83 .991 SIO 60 137
' «,600 6Sl 30 10
'31.174 386 56 130
' 08,540 414 36 99
17.116 352 4S 103
66.932 36& 30 16
60.140 2n 21 69
as.... 21 3 32 72
24.992 '68 23 65
13.104 156 30 54

U.S.S .R .
Byelorussia

l .nUN 1HZ" 259
lOS .952 303 S3 '0'

9 ,.~ 92 '9 «

Switzerland
U3oO.721.2,n 35CI

«4.120'096 M 1S3
H89H
~fl.lfE

UC 1AWC",,­
UC 'AWP

YugoSlaYII
fflT 4.113.7.. :un'lI 3M
.1l2Il U 33.• tJ54 ,a m
YLI3Al 2.:l2S.3J4 2«5 'OS 313
ynD Mo4,I'S ,." 72'93

UllNWP
Ul'NWO

U~18.10

UPl81G
UPlIlVK
UP1BYC

Estonia
5,555.m .u u. w
~l.l93 867 rr 176
12'5.451 S60 40 119
2'2.320 '17 '1 .2

European Russia
Ul&LWZ 2.700.324 21160 U Z 442
Rwun 2.Q4.5 .125 2'ao I II 341
UlIiLXl 1.51ll1 .171 2'll53 t2 21(1
U141fW$ 1.210.512 '110 97242
U14WW1l. 1 .053.~ '389" 26S
UZ3(lWl 917.819 '487 99 1508
UlWIl 1!I&.211'083 81 til
Ul&HXK 6n.192'SOll 601192
Ul4NY 657.804'23(1 11209
Ul3PXJ 502.656'255 65'66
RII;AYO 431 .200 91' .211
U14W«8 287,fSO 952 4"09
UllTW1l US.OlIO 793 31 89
UZ1 ZWO '6S,360 3!l8 506'00
Ul3QYA '60 ,S21 4506 64'55
UlJ'IWl. '20 ,032 4« «'32
Ul3DX$ 91.080 J33 42 90
UllKW\I 1S.5044 329 34 99
UZ3YWl4 55.&60 205 37 18
Ul4f'WA 49.000 200 39 86
Ul411Wl 43.956 Z31 31 n
Ul3ZYO 31 .!iolIl 179 28 :.9
UlWO 1.191" 21 36
UllOWW 2.010 35 9 2'

Kaliningf'd
40,'00 442 11 62
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SK7MK
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......
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U84MWA
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U84AW'N
Ufl.lVWN
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U&lVWA"......
U&lTXl
Ufl.lWYL
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Please no te: The dead line tor thi<:.
service In the 1990 Caubook IS

October I , 1989. Your order and
payment in U.S. funds mu st be in
our hands by tha t da te.

CALLBOOK
SPECIAL
LISTINGS

Do you have soec tar requiremen ts
for your Cauoook fi ~ ljn9? Wou ld
you like to toc tuc e yoUl mcknarne.
the club~ you 've romeo. or me
former ceus you've he ld ? Do yOI:
have more 'han one po~ la l address,
say one in the summer and a
c .ttereot address in the winter?
Would you l ik e \0 add a slogan 10
you r listing, or inc lu de the m any
award s you 've wo n? A ll these, and
more . can be accommodated m a
Cenboo k Special Listing.

""'"~': 116 0 0 k ~c .

:t Dept . Q

925 SherwOOd Dr .• Boll 247
uk. Bluff , I L 60044 , USA

Tel: (3 12 ) 234~600

Ju st let u s know what YOU 'd l ike
to have Included in the 1990
Callbook. Spec ial Listings are prin t­
ed In bol d ty pe in the big winter
ceubcc k . so they really stand ou l
on a page. In design ing you r Speci al
Listing, oreese note the limit o f 44
characters and sp aces per line. Of
course. the publisher reserves the
ught to refuse any copy not in keep­
109 with the canbcck's stand ards.
Ptease type or print your order to
prevent errors.

CIRCLE SSON READ ER SERVICE CARD
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Amateur

Specie! $295.00

NO TE , Price. e ftd 'Pec iflcelieft••ubiecl 10

c ho~ ge wllhO\J I ~ otjce or ob llgel""".

1275 N , Grove SI.
A~ohe im, Co li /. 92806
(7 14) 630·4541

COntact your LOcal Ham Deafer Todav!!!
To order direct call (508) 475-7831 0r write

lor our informational brochure on aur other fine products
a.I.....An!ervw. Klta· A1Ief.·CenIar lnaulllor..ENo.uato..""-Coaxl.l ReIIYI

All products come with I 30 OIY W....n ty

-NOTICE-
We are the tlE.W. manufaClurers of the original

Grid Dip Meiers 5~A~7~~2¥11~~~~~ Pr:;ogMttsM_F CapaelMs

C IRCLE 8B ON REA OER SERVICE CARD

.& UNADILLA ANTENNA .&
- MANUFACTURING CO.-

(508) PO Box 04 215 BVoAndo,:roMAo()lBl0 (508)

474-8949 BIG 475·7831
24 Ho", FAX THE SIGNAL 9~5 EST M·F

CONVERT MULTIPLE ANTENNAS
To ONE COAXIAL FEEDLINE

C IRCLE 890N READE R SERV ICE CARD

RIT/Fine Tune Offset + 4KHZ
Dynamic Microphone 13.8VDC, 5 AMPS

WORK THE WORLD,
QRP MOBILE!

' K
12 VOC

f n"''J'Ze ,

~ C10~B 8
1
'

t:I 2 """""'" ;1
~(l{I C",""", , .-., 105

l e, =.=,, :.:.:. :. ~~, oc, 2~==.. .0 . RF_ _S!: RF _
ee •• • 0 ~. I ,g."

"- .. - oc_ ".1
lo!j«lS oc--,

Available from appointed dealers or direct.

u... <>.I e~nl~n .....w~ch l ftg kit ~nd ellmi ~ate U <r!III co.. ruft• . Wilh l hi. kit and, .lnglerunol coo ,,
y<>II aft switch bootw...nyouunt~nn... n lTdely. Uoeloadd ' nantO'nno ~l ~ modest cosl,or ch~ftgp

dlR'CIion. TheIftUfte"" d<'Sign u.... ,dv~nad .otOl....a-th......rt l echnology Incorpou l lng microsuip
lechnigu....""'uIt Iftg 1ft , ...Lay IIIee. pectaftC)'ofat lea!It 1O,OOO,OOa l ra.ft, feroperaU"". whiell. when
CO~iftN with _ athe'Proof lDnslructioft, ofIe.. many yea", of lrouble l ree ...rvia. InU ne....
coo..al ",lay..n rugged, "",alh~'Proofd<"Vle....that ""nbr m<JO.lnled virtu ,Uy on any "" rlaee ~it her

Indoors or ouldooR, whe", orver l he ,nleftnas '''' 10 owitch two or mo", , nlenn... wit h ulI1"o<>!t
ef/ I."deney while Oft a 'lftg!ecoo>!a l ""ble t. brought 10 the radio. The ...1lIY" a... a"ail~ble in two
otyleo w ired or"wl...l....".

CW Side Tune · AlC . Precision Boll Drive VFO, Top Mounted Sp..oker

With 0 15 Meter Mob ile you wilt omaze your canlocls an USBor CWo

NeG 15 m · Mobile· 2/10 Wotts

rh Os l )'$lom opo,atO$ "om 1.5 to 180 MHz and haftdlOS 1250 RF ...-anl

Other typ"••nIl combiRltio.... 01rei aVa .... • vsil.bIe. PIe..e C.II 0' ...-rite w 'or ~llIo",1
Infor....1ion. and ....rt ..vlOll on yo.. coaxi.1..... Ioday l

._------ - - - ---

CHECK LOGS
O~r lh'ftk, 10 \lie toliowlDg slllll<lS who submiI:IftCI cllKk log,: 9V1VB. AA4UJ. AA4WX, AG3S. BY5HZ,
CE1HBI. CE 1HIK. CE3CN, CElGWQ, CHBIY. CR2BY, 044BC. OH90AG. EA1CYL, EA1EMO. EA1 KW,
EAJAlV, WDBO. EA30XO, EA4BJO. EA40MB. EA5AIK. EA5AT. E,l,5oo, EA5CVl . EA5EGD. EA5YU,
EA5SK. EA7BVl, EA70Hf. EA700H. EA7CUD. E,l,7ElR. EA7~ZR . EA7GBD. EA8A KO , EABAMX, EC7CM U,
E07CA, FllCOA. FllF~C . FY5VE, Gew, CW)NVY. HA1 KRR. HA4XX, IC8YHI, IU2A. IV3ZCS. JT1 -1B4,
H -214. K5Rf, KBFM. K1XX. KA11lSll, UBV/7, KG5lM, KH2IN7Df . KM4AF. 11.080. KS7V, KXI OC.
LA8EW, LA1JFA. LA2PC,\.A3JT, LA4TC, LA5es, LA5lT. tABBIA, tA6PBA, lATSI. l A9Le. tA9WO.
LU3EBP. l U6AJA. l X2PA, U 1KBl. U1 KfN, U1MH, U2U K, N4TRJ. N5Mva, OH1NYD. OH1 XX.
DH2BMH,OH2801. DH3HS, OH3RF ,OH3Ta.OH4MI,OH5FA. OH5MX, OHSOT. OH5PT, OHBOZ. DHBGZ.
OH6NEO.OHBl C.OHBNXE,OKlfKW.OK2BBO.OKlBGN,OK28WX.OK3CGT,OK3COR .ON5FV,OZlACB.
OZlBll. Dl18UR, OZlEUO. OZlfAO. OlUNX, OZllWT, OZlOXl, OZ6PP. OZ7INN, OZ7JI, PA8TV,
PAJeOA, PVl0L. PV2VP, PV3C M, PVlEM, PV4 KB, PVSAAT, PVSBG. RABCOM, RAIAG. RAJATM,
RAJDCU, RA30R, RA3PS. RAJOKJ. R-'30UA. RA3RRU, RA4CG. RA4 NBG, RA4PM. RA4PR, RA6PAV,
RA9JM. RB4IAM, R85CB. RB5Cl, R8SCW. RB5IGV. RB5NT. RB5RA, RL7PEO. RT4UA, RV3QO. RV9US.
RV9UV. RW3AE, RW30W. RZlAM. RZ3OC. SK6AG, SM 8BFJ, SMI!CSJ(, SM8NHS. SM2NTU. SM20TU.
SM2PTR. SMJeBR. SM3CVM. SMlMHD. SM3OJ, SM4AWC. SM4SET, SM5BBS. SM5CCH, SM5CVC.
SM5fBl . SM5fNU , SM511, SM5UF. SM6BWO, SM6CDN, SM6fAX. SM6KMO. SM6L1F. SM6001.
SM7CRW, SP1EYI , SP2F~ , SP2KDT , SPJBVI . SP3COO. SP]GRO, SP]GVX, SPlJIA, SP4AS/4 , SP4BY.
SP4COU, SP4LVG, SPSATO, SP5CCC, SPSDIR. SPSEAa. SPSENA. SPSGMM. SPSNHM, SP6ANY.
SP6ClI6, SP6lTF, SProJJ. SP6.ZOA, SP7lH X, SP6BfJ, SI'8BVJ. SP8JMAlA. SP6MMY. SP9All .
SP9CTT. SP9DEE. SP9DEM, SP9JPA, SP9MOW, SP90CV. SP9ZD, 5Wl ·G _
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The MFJ-986 Differential-T Tuner and
MFJ-264 HF jUHF Dry Dummy Load

BY JOHN J. SCHULTZ· , W4FA/SVDDX

The front panel controls are grouped very logica lly for easeofoperation. A turns coun­
ter premits quick resetabifity of the var iable inductor.

1he new M FJ-986tuner w ith its differen­
tial tuning capacitor feature presents a
refreshingly innovative idea that simpli­
fies and lowers the cost of the classic T­
network tuner design. Following ls a bit of
background on the T-network tuner .

TheBasic T-Network
The basic T-netwo rk tuner using two

variable capaci tor arms is shown in fig . 1.
It's the same fig . 1, by the way, that was
used in my first article for CO on the sub­
ject of such tuners (' 'Using a T Network,"
CO, May 1968). By proper dimensioning
of the capacitive and inductive arms of
the T-network, any complex impedance
at the output terminal theoretically could
be matched. Aller my article appeared ,
WBNWU corresponded with me about a
series of T-networks he used and named
" Teete r Toller Tuners." I eventually
wrote an article about them ("The
WBNWU Teeter Toller Tuners ," CO, Feb­
rua ry 1969). Referring to fig. 1, here is a
quote from the latter article:

"When the output impedance is great­
er than the input impedance, the value of
the capacitor in the output leg will de­
crease to match the higher impedance at
the output while the value of the capaci­
tor in the input leg must increase in order !
to keep the combination of the two capa­
citors and the coil in resonance . When
the output impedance is lower than the in­
put impedance, the opposite sell ing of
the relat ive capacitor values is neces­
sary.This seesaw action of the capacitor
values resulted in the Teeter Totter
name. "

Of course , atthe time neither WBNWU
nor myself caught on to the idea that the
two separate variable capacitors shown
in fig. 1 could be replaced by a single dif­
ferential capacitor, although the action of
a differential capacitor was described in
the above quote ! A differential capacitor
has two stator sections and one rotor
section. The stator sect ions are arranged
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so that as the rotor is moved, the capaci­
tance of one section decreases and the
capacitance of the other section in­
creases . Moving the rotor in the opposite
direction produces the opposite effect.
Specially built variable capacitors of this
type have been around for many years ,or
you can achieve the same effect by cou­
pling and rotating two separate variable
capacitors in tandem with one 01 the ca­
pacitors turned the " wrong" way around.

The MFJ-9B6 Tuner
This tuner has so many interesting fea­

tures for its price class that it is a bit diffi­
cult to know where to start in describing
it. Overa ll, it is a tuner that covers all
bands from 1.8 through 30 MHz and will
handle 1.5 KW of transmitter output pow­
er into any reasonable SWR. It includes
internal SWR/power metering , antenna
selection switching, and a built-ln balun
for a balanced line output . It is housed ina
two-piece aluminum enclosure that mea­
sures about 4%- x 1or." x 15" deep.
Therefore, it should be able to fit into al­
most any operating position as long as
the depth can be accommodated .

c- C2
Input--, I'-- ,---, <--Output

L

Fig . 1- Basic T-network tuner. This dia­
gram appeared with W4FA 's first article
on T-network tuners in the May 1968 is-

sue ofCO.

Fig. 2 is an outline diagram of the func­
tional sections of the tuner. The input sig­
nal is routed past a directional coupler,
on to the variable T-network, and then on
to the antenna selector switching for
either coaxial-line or balanced-line out­
puts. The simplified diagram unfortunate­
ly doesn't illustrate all of the versatile fea­
tures built into the tuner, but I'll try to
cover some of them.

The antenna switching , for instance,
not only provides for the selection of two
coaxial-line outputs, a dummy-load out­
put , and an independent balanced-line

Say You Saw II In CO



Input Directional
coupler

Meter calibrate
board

46!!Hy

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

Switching Balun

Coax #1

Coax #2

Dummy
load

Fig,2- Functional diagram of the MFJ-986 tuner. Various details and refinements are
not shown, as explained in the text.

The rear of the tuner contains the various
in/out coaxial line connectors and two
hefty feedthrough insulators for connec-

tion of a balanced line.

output , but either of the coaxial-line out­
puts can be switched so as to bypass the
T-network (the SWR/power metering re­
mains active). Various compensating ca­
pacitors are used so as to cancel various
stray capacitance and inductive effects,
so the roller inductor and differential ca­
pacitor act almost like ideal components
to maximize the matching range of the
network.

The directional coupler circuitry is
unique in that it uses two toroid sampling
transformers arranged so stray effects
cancel out and a flat frequency response
is obtained without the use of the usual
trim-type compensating capacitors. The
metering circuitry provides for two power
ranges (0-200 watts or 0-2000 watts) for
forward power and can be switched to
read either average or peak power. The
meter itself is of the cross-needle type, so
the SWA value is constantly displayed
along with the output power reading and
reflected power reading.

which consists of two hefty, stacked 20/.
inch diameter ferrite cores. The direc­
tional coupler and the two-section , cera­
mic antenna selector switch are between
the balun and the rear of the roller induc­
tor. A PC board for the meter circuitry is
located toward the front of the variable
capacitor just below the back of the me­
ter. The metering circuitry does not re­
quire any external power , but an external
12 volt source is needed if you wish to
have the meter illuminated. The unit is
very neatly wired with very good quality
materials (e.g. , silver-plated wire for all
AF paths).

Test and Operation
I tried the tuner using 1.5 KW output

from a Ten-Tee Titan linear into various
moderate SWA loads and at the 300 watt
output level into any SWA load I could
simulate. I defined a moderate SWA as
being 1:5 or less. I can't realty see any

sense in trying to force 1.5 KW of AF into
extreme SWA loads because of the volt­
age strain it puts on components all along
the line. Under such circumstances the
load SWA should be corrected first. On
the other hand, I can see where you might
want to use a KW level tuner to couple a
few hundred watts of power into a tempo­
rary, random-length antenna which might
present extremely wide load impedance
variations on various bands.

Under actual test conditions the tuner
handled any SWA situation, as just de­
scribed, with ease. The only time an arc­
over took place was when I tried to force
a few hundred watts of AF on 160 meters
into the equivalent of a 10 meter dipole.
Having only two instead of three tuning
controls greatly simplifies operation of
the tuner. The automatic vernier action of
the roller inductor is excellent, and set­
ting of the variable capacitor was always
acceptable even with sharply resonant
loads. There is a definite back and forth

A look Outside and Inside
The front-panel arrangment of the tun­

er is very functional. The various controls
can be seen quite readily in the front­
panel photograph. The turns counter for
the variable inductor is at the upper right
side of the panel and displays the relative
number of turns active on the roller induc­
tor for togging or preset purposes.

Another photograph shows the rear
panel of the unit. Of course, the usual in­
put/output connectors are obvious, but
what is really worthy of note is the quality
of the connectors and their mounting.
The SO-239 coaxial connectors are held
in place by screw hardware (not pop riv­
ets), and the balanced-line output utilizes
true high-voltage, ceramic-type feed­
through insulato rs.

Still , the most interesting photograph
is that of the interior of the tuner .The view
is dominated, of course , by the huge roll­
er inductor (almost 9% inches long) and
the differential capacitor . To the rear of
the capacitor you can see the large balun

Say You Saw It In CQ

Looking inside the MFJ-986 tuner, the generous dimensioning and the quality of the
components can be seen. Note that the variable capacitor has both an upper and a

lower stator section.
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description is co rrect , there is a qualifica­
tion involved . Except when using relative­
ly low power levels , you do have to care­
fu lly observe the powerltime curve
printed on the case of the dummy load or
you can permanently damage it. The limi­
tations imposed are of no consequence
for most station applications, but the
dummy load is not suitable if you happen
to be designing a KW amplifier and want
to spend hours testing its output level.

Table I presents the spec ifications of
the MFJ-264 .As you can see, it has an ex­
tremely broad frequency range. 1 to 650
MHz, and can handle up to 1500 walls
within of course the time constraint im­
posed by the power capabili ty graph as
shown. Besides having to observe the
time limit shown by the graph, you also
have to allow for a cool-down period
which is normally 10 to 20 times the load
usage period. Again , I would emphasize
that the time constraint is of no real con­
sequence for most station operations .

The MFJ-264 is extremely well coo­
structed . As you can see from the pno­
toq raph . the unit is housed in a two­
piece anodized aluminum enclosure.
Regular screw-type hardware is used
everywhere rather than inexpensive pop­
rivet construction.

The heart of the unit is a 6 inch long car- I
bon-deposit resistor. These resistors are
extremely rugged . They can get hot
enough to glow red and still survive after
cooling down. although you are hardly
supposed to use them in such a manner .
If the resistor can be designated the heart
of the un it, the internal shield immediate­
ly around the res istor must be labeled as
the "secret " of the unit. Some designer
must have spent Quite a few hours shap­
ing the size and taper of the shield such
that alt olthe capacitive and inductive ef­
fects would balance out and allow the
dummy load to be used well into the UHF
range . Interest ingly enough, there are no
discrete component compensating capa­
c itors o r inductors used as is the case
with some dummy-load designs. The re­
sistor is held in place by a clip at one end
and a worm c lamp at the other end. so if
one should burn it out. it can easily be
replaced .

I checked the MFJ-264 at the 1 KW lev­
el up to 30 MHz and at the 100 watt level
up to 460 MHz. It was completely within
specifications. Putting a KW into it for 30
seconds at 30 MHz produced only a light
warming sensation as I touched the eo­
c losure .lwasand remainvery impressed
with the Qua lity and performance of the
un it . Used properly it is a useful station
accessory that will last the lifetime of a
station.

The MFJ-986 tuner has a amateur net
price of $269.95, and the MFJ-264 dry
dummy load is priced at $109.95. Both
are manufactured by MFJ Enterprises,
tnc., P.O. Box 494, Mississippi State , MS
39762. ~

POWER CAPABILITY

10 30 40 SO 60 120 300 600
Seconds

..,

~

SOO

7SO

250

100

'000

12SO

Walls
1500

Impedance: 50 ohms.
VSWR: less than 1.3:1 attess than650 MHz.
Power Dissipation : 1500 watts lor less than 1

seconds, 100 walls lor 10 minutes.
Voltage Gradient: 10 KV/lnch
Operating Temperature : Up 10 350OC.
Frequency Range : 1-650 MHz: usable 10

750 MHz.
00 not exceedtile power load valuesgiven,as
resistor can be permanently damaged.

the tuner provides very adequate practi­
cal information on how to adjust the unit.

In the course of test ing the tuner I did
check the metering circuitry aga inst
commercial-quality powerlSWR units . I
wasQuite impressed with the accuracy of
the metering in the MFJ-986. The SWR
readings of the MFJ-986 below the 1:2
SWR range were always within a 0.1
range of the comparison read ings I had
available (e.g.. the tuner 's meter might
read 1:1.5 while a comparison meter
might read 1:1.6). On the power-scale
readings I could find no more than a ± 5
watt d ifference between the tuner's read­
ing using its 200 wall range and my com­
parison meters. Using the 2000 walt
range on the tune r's meter , I found that it
would track my comparison readings ex­
actly at 250 and 500 watts output, be 100
watts low (e.g., 700 watts) at 800 walls
output , and then be 50 walls low. or less,
from the 1.0 to 1.5 KW output level. Over­
all, the metering in the MFJ-986 is excel­
lent both with regard to accuracy and the
readability of the meter .

The MFJ·264 Dummy Load
The MFJ !264 dummy load makes a

perfect companion to the MFJ.986 tuner ,
although of course it can be used alone. It
is also the perfect type of dummy load for
someone who wants just one compact,
general-purpose dummy load that wi ll
handle any power level on any band up to
and including the UHF range . Let me tem­
per that utopian-sounding description a
bit , however, by stating that although the

Table 1- Specifications of the MFJ-264
dummy /oad.

CO MMUNICATIO N S

I070J E. 106tll.51. IMp" . IN 46:lS6 ~:E~

•"IIlI"olIli. ToU Free 800-445-7717
v- and Maol.. rC<ord
(CODsI>c;lhtly IuQher)

In lndJar>.I J1HH9-251OColloocl fAX 13m &!9 8194

interaction between the two controls. It is
Quite possible to get the SWR of an un­
known load down to 1:1 .5, for instance ,
by an initial adjustment of the roller induc­
tor, adjustment of the capacitor. and then
readjustment of the inductor. However ,
to get the SWR down to an absolute 1:1
might require going through the proce­
du re th ree to fou r more times. If you are
dealing with a known load and if you log
the setting of the roller inductor , on ly a
Quick one-time adjustment of the tuner is
necessary . The manual that comes with

2000 Channels
5MHz to 1500MHz

• Cov..,s 5MHz to l500MH~ 1\>101 Pt,,,., fle,~" plepa,d
Ln AMlfMIW,d e f Mmodes (E.or•.• S~,pp,"~OplLQnolJ

ConlLnuOllS ~ov ..,ag.. 'Q A·~2~;·=t.~~I::
• 2000Channel Memory
19&4Sa1nf'rll'Cluen~les $695.00
A lfiSM'cl\Oroups

• Saln1Su.rdl speeds up 10 3fidlannelll 01 lDC1e·
_nlS per MCor>d

• IlwIIIII RSZ32C'<XfIP<Iter ....e,lKe

· 25Oao,S.~"",QdalMlI_ FU1I!IefImd d_
sansf'ed

' SIZe 3 'HI 5'A"Wll'Ao'O WI :lIb lOoz
· Suppbed Wllh AC ADC~, <;Qrdl; TelescopIC
anlenl'l4

The extremely wide frequency range of
the MFJ-264 dummy toea is largelydue to
a specially formed and tapered internal
shield around the dummy-load resistor.
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1315 MAPLE AVENUE HAMILTON, OHIO 45011

ILTON!OHIO

ELECTRONICS

CALL OR WRITE FOR OUR FT·470
FREE CATALOGUE Compact Dual Band2mJ7OCm FM Handheld

TECHNICAL OR IN OHIO CALL (513) 868·6399

WE STOCK ALL MAJOR LINES OF
AMATEUR RADIO EQUIPMENT

1·800 - 221- 7735

FT·4111·811
Fuu-Featv re VHF & UHF FM Handhelds

FT·736R All Mode Multl·Band
VHF/UHF Full Duplex Base

._- - . -- -
"

-•• . , ... • • - • • •- •, .' u .> - • u ,-

FT·767GX HFIVHF/UHF All Mode Base
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FT·4700RH Dual-Band (VHF/UHF)

FT·212RH/·712RH
Compact VHF/UHF FM Mobile

FT·757GXII HF All Mode Base/Mobile FT·747GX Lightweight HF All Mode Mobile/Base
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Here are some tips for tuning up the most used
(and neglected) pieces of equipment in your station.

Be Kind To Your Voice
A Phone Contest Primer

BY BRIAN BATILES·. WA1YUA

W'henphone contest time rolls around,
many amateurs complain about the loll it
takes on thei r voices. If you're going to do
a lot of this kind of operating, yco'n be us­
ing your voice for a very demanding appli­
cation that requires special care and
preparation .

In my career as a radio commercial
producer . voice-over ta lent. full-lime pro­
fessional radio announcer , and amateur
radio operator, and in my collaboration
with seminar trainers. I've picked up
some useful folk wisdom plus information
trom leading speech pathologists. Here
I've combined scientific and medical
facts with everyday practical ideas 10 of­
fer the following tips and procedures on
the care and maintenance of the human
voice apparatus.

Fig . 1 is a simpli fied sketch of the ana­
tomy of the human throat , including the
larynx, o r "volce box ," the trachea, or
" windpipe," and the esophagus .

The larynx contains two sma ll flaps of
th in membrane called the vocal fo lds or
voca! cords. Normally these folds fest
along the sides of the larynx(fig . 2). When
speaking , they are stretched across the
airway , and air passing between them
causes them to buzz at a partic ular audio
frequency (fig . 3). The resulting sound is
conducted throughout the throat , chest
cavity, and sinuses, modified by Ihe
placement and movement 01 the lips ,
tongue, and assoc iated musc les, and
then sent out through the air. The sou nd
waves emitt ed are what others hear as
your vorce.

Since the vocar cords are so small (on­
ly an inch or so in length), they are some­
what delicate and easily affected by
abuse . Prolonged periods 01 talking ,
shouting, and singing can irr itate the VO­

cal cords , and they may become sore , in­
flamed, and strained . Follow ing are some
proven techniques for reducing unneces­
sary stress on this sensiti ...e part of your
body .

" 105 West Rd., Colchester, CT 06415
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Epiglonis, -=1-":/;~
larynx _

(voice box)
Trachea- _

(windpipe)

Esophagus--1C'----1i

I
Lungs !

Stomach

Fig. 1- The basic anatomy of the
human throat.

Drink water. This is not to moisten your
larynx, as liquids don't coat your vocal
cords. Referring to fig. 1, you can see that
the epiglottis acts as a natural valve be­
tween the main throat area and the tra­
chea . The epiglottis is open on ly during
respirat ion. It closes each time you swal­
low.Otherwise,lood and liquids could en­
ter the trachea , pass between the vocal
cords, and get into the lungs, causing se­
vere distress. Even the slightest amount
of foreign mailer that gets past the epi­
glottis causes choking, coughing , and
gagging. Remember the last time you
" swallowed down the wrong pipe"?

Consequently , nothing you drink is
able to "coat " your larynx; rather, liquids
indirectly provide moisture via Ihe inte r­
nal blood supply to the vocal organs. This
is very important. One of the biggest
causes of problems with your voice is de­
hydration-that is, loss of water. Drink-

ing plenty of water hydrates the tissues
that make up the larynx.

Don't just gulp a pint of water once an
hour; sip regularly at every free moment
to maintain a consistent , adequate flow
th rough you r bloodstream. The only
drawback is that you'll require a few more
trips to the bathroom as the daywears on .
Hot tea , honey, th roat sprays, cough
drops, and the like may help soothe sore­
ness in the upper throat and the mouth ,
but remember that they do not directly
bathe the larynx itself.

Don't smoke, drink alcohol or caffeine,
or take antihistamines. These substances
act as vasoconstrictors , which means
they stimulate the blood vessels 10 close
all someof the blood supply .This actually
creates a drying effect in the mucous
membranes.

Clear your throat carefully . An explosive
cough makes the vocal cords slam to­
get her abruptly and can raise havoc with
thei r delicate structu re. If you must clear
your th roat, hum fir st, then gradually allow
the humming to build smoothly to a rum­
ble (say " mmmmm MMMMMHHMMMM"
rather than an abrupt " AHEM ' '') This
gently t ightens the vocal co rds and
avoids the shock of the cords suddenly
becoming taut and slapping shut against
each other . Make this a habit!

Relax . Slacken your throat , shoulders,
chest , neck, and jaw muscles as much as
possible. If you tense up, you put more
pressure on the organs that produce and
modulate your voice . Speaking w ith a
tightened chest. for example, decreases
the ellectiveness 01 the naturally reso­
nant chest cavity, causing a greater per­
centage of sound to be projected via your
sinuses . This gives your voice a thin, tin­
ny , and strained timbre , and limits the
richness of sound. Posture contributes to
this as well. Sit upright to avoid com­
pressing your diaphr agm and thorax.

Speak softly and low. Go down to a slight­
ly lower, quiete r register and let the gain
of your electronic equipment pick up the
slack. Dropping your pitch to a comfor­
table zone , say about a hatt-octave lower
than usual , lets your vocal cords work in a

Say You Saw It In CO



Vocal cords

VOCAL CORDS AT REST

LARYNX (TOP VIEW)

Fig. 2- The larynx showing the vocal
cords at rest.

more relaxed state. Keeping you r voice
volume down a bit saves your energy and
allows you to breathe in a more natural
cadence . If the microphone isn't picking
you up as well , move a bit closer.

Exercise your voice . As with any system,
your voice needs proper and regular ex­
ercise. Build your comfo rtable rang e by
singi ng in the shower , the car , whenever
you can. Try to hit a few high notes, but
don't strain for those extremes. Get as
low as you can, too . (Can you imitate
l urch, the butler on the old Addams
Family TV series?)A hint: When diving for
those low notes, don 't go for volume; just
a mild rumble will get you used to letting
those vocal cords flap loosely.

Never overdo voice exercises. Unless
you're working with a professional voice
trainer, just try this stuff for a couple of
minutes a day to maintain f lexibility, not
to artttlcauv extend your range a few oc­
taves. If you want to sing Riga/etta , get a
personal coach.

Pace yourself . Get into a comfortable
rhythm with an even rate of speech, rest.
speech, rest , etc. Don 't goon nonstop for
20 minutes and then take a t u-mfnute
break. If possible,go 1 minute on, 15 sec­
ondsoff, 1minute on , i Ssecondsott . etc .
This gives you r body a chance to cycle
through the working/rest ing periods
more completely . A sporadic approach is
tiring and puts greater demands on your
muscles. If contest ing tends to disrupt
your sleep schedule, plan a series of br ief
sleep periods instead of pushing yourself
for an extra two hours until the band
closes, then crashing for ten hours. Many
short rests are better preventive maio­
tenance than fewer long rests. Short
steep periods also keep you oriented on
what you 're doing and allow you to check
the bands more frequently.

Breathe deeply . Short , shallow, tight
breaths limit your ability to take in neces­
sary oxygen and to exhaust excess car­
bon dioxide. let your respirat ion operate
at equilibrium . Too litt le oxygen causes
sluggishness, fatigue , and loss of effi­
ciency. Too nttle carbon dioxide creates
an imbalance es well, disrupt ing the

--
SPEAKING

LARYNX (TOP VIEW)

Fig. 3- A top view of the larynx depicting
the vocal cords during speech .

body's pH balance and producing dizzi­
ness, anxiety, and muscle tension. This is
commonly taught in meditation, progres­
sive relaxation ,and stress reduction ther­
apy . Why do you think hypnotists always
have their subjects breat he deeply? Your
respiratory system knows what works
best . l et it regulate itse lf naturally , and
you'll find that it consistently adjusts for
peak performance.

Develop calm nerves. Microphones don 't
bite . If you get cold feet whenever you ini­
tiate a OSO, imagine cracking open the
microphone on a radio station pumping
out SO,OClO watts in the commerical FM
band ! When I spoke, literally tens of
thousands of my neighbors heard every
syllable in full , c lear high-fidelit y sound.
And I had a boss listening even more at­
tentively.Compared to that, a simple two­
way rad io message on amateu r rad io is
nothing to get all ji ttery about. 11's always
a thrill to make contact, but why be ner­
vous? The other guy wants to talk to you ,
too. Would you be so jumpy on the tele­
phone? And has any amateur ever really
had members of the listening audience
call in to heckle him or her?

Concentrate . Pay attention to content,
not technique . You should prac tice con­
trol of your breathing and speaking or­
gans sufficient ly to make a habit of feel­
ing relaxed and refreshed, but when actu­
ally recording you should focus on the
material you are to deliver , be it an adver­
tising sc ript ,a set of lyrics, or complex m­
structions. 00 your breathing and speak­
ing exercises outside the studio, so your
unconscious mi nd can take care of that
stuff , leaving your conscious side f ree to
work on the task at hand.

Plan your 080s. No doubt you've heard
phone operators " umm-ing" and "ah­
ing" through an interminably long trans­
mission , filling gaps with " Very good ,"
"OK," and " Yep, yep , yep (sigh)..."
when they have a momentary lapse in
their train of thought . So why not just
throw it back? listen to the best A-1 oper­
ators; they're not afra id to transmit a
quick one- or two-word reply or Question.
It keeps the rhythm of the contact lively

VHF UHF OSCAR GOES
(the easy way)

TRANSVERTERS
6 MeIer 2M IF $280.00
2 Meier 10 M IF 280.00
220 MHz 10 M IF 310.00
435M Hz 10M IF 399.00

RECEIVE CONVERTERS
6 Meter 10MI F $ 75.00
2 Meter 10MlF 75.00
2 M(HP) 10MlF 95.00
220 MHz 10M IF 95.00
435 MHz 10M IF 110.00
1691 MHz 137.5 MHz 330.00

GaAs FET PRE-AMPS
6 Meter TlR Switch S 75.00
2 Meter TIA Switch 75.00
220 MHz T/A Switch 85.00
137 MHz (weather sat) 75.00
1691 MHz (weather sat) 250.00

ANTENNAS
137 MHz 5XY-137 $ 90.00

Circ. Pot. Harness 20.00
2 Meter 10XY·2M 85.00

ct rc. Pol. Harness 20.00
435 MHz 70-MBM28 65.00

7Q-MBM48 95.00
70-MBMBB 135.00

900 MHz DY20-9OO 94.00
1268MHz 126&LY 65.00
1296 MHz 129&LY 65.00
1691 MHz 1691-LY 75.00

Prices Subject to ChlJflQe WlthOUf PrIor Notice~

ALL AN TENNAS INCLUDE SO o tlme B. lun .....
Send 754; (3 . '.m pe, 101 de ti lled Ip&c:1 on I II P.:::::K::5I
VHF & UHF Producte ~

• Spectrum tntemeucnel.fne.

Sl Posl Office Box 1084Q
Concord, MA 01742 USA

(S08) 263-2145
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Announcing:

The 1989
CQ World-Wide OX Contest

Phone: October 28-29 & C.W.: November 25-26
Starts 0000 GMT Saturday Ends 2400 GMT Sunday

I. OBJECTIVE: For amateurs around me world to contact other
amateurs in as many zones and countries as possible.
II. BANOS: All bands, 1.8 through 28 MHz. except for WARe
bands.
III. TYPE OFCOM PETITION:

1. Single Operator (single band and all band).
a. Single Operator. Single operator stations are those at

which one person performs all of the operating, logging, and
spoiling functions. The use of OX spotting nets or any other
form of OX alerting assistance places the station in the Multi­
Operator category.

b. New Category: Single Operator Unlimited. Single operator sta­
tions are those at which one person performs all of the operat­
ing and logging functions . The use of DX spotting nets or any
other form of OX alerting assistance is allowed. The operator
can change bands at any time .

2. Mum-Operator (all band operation only).
a. Single Transmitter . only one transmitter and one band

permitted during the same time period (defined as 10 m inutes).
Exception: One-and only one-other band may be used dur­
ing the same time period if-andonly if-the station worked is
a new multiplier. Logs found in violation of the ten-minute rule
will be automatically reclassified as multi-multi to reflect their
actual status.

b . Muttl-Transrnltter (no limit to transmitters but only one sig­
nal per band permitted).

c . All transmitters must be located within a 500 meter diam­
eter or within the property limits of the station licensee's ad­
dress, whichever is greater. The antennas must be physically
connected by wires to the transmitter.

3. OAPp (single operator only). Power must not exceed 5
watts output. Stations in this category will be competing only
with other OAPp stations for awards .

4. Team Contesting . A team consists of any five radio ama­
teurs operating in the single operator category. A person can
be on only one team per mode. A team must operate from two
continents. Competing on a team will not prevent any team
member from submitting his personal score for a radio club. A
team score will be the sum of all the team member scores.
S.S.B. and C.W. teams are totally separate . That is , a member
of an 5.5 B. team can be on a totally different C.W. team. A list
of a team 's members must be received by October 15 for
S.S.B. and November 15 forCW. Send the list taCO, AU:Team
Contest , 76 North Broadway, Hicksville , NY 11801 U .S.A.
Awards will be given to the top teams on each mode. A list of a
team's members' scores plus the total team score must be
submitted to CO by the normal contest log deadlines.
IV. NUMBER EXCHANGE: Phone: AS report plus zone (l.e .. 5705).
CW.: AST report plus zone (i.e. , 57905).

A station in a zone or country different than that indicated by
its call sign is required to sign portable.
V. MULTIPLIER: Two types of multiplier will be used.

1. A multiplier of one (1) for each different zone contacted on
each band.

2. A multiplier of one (1) lor each different country contacted
on each band.
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Stations are permitted to contact their own country and zone
for multiplier credit. The CO Zone Map , DXCC country list , WAE
cou ntry list , and WAC boundaries are standards.
VI. PO INTS: 1. Con tacts between stations on different conti­
nents are worth th ree (3) points.

2. Contacts between sta tions on the same conti nent but dif­
ferent cou ntries, one (1) point. Excep tion: Fo r North American
stations only, contacts between stations w ithin the North
Ame rica n boundaries count two (2) points.

3. Contacts between stations in the same country are per­
m itted for zone or count ry multiplier c redit but have zero (0)
point value.
VII . SCORING: All stations: the final score is the result of the total
OSO points multiplied by the sum of your zone and country
multiplier.

Example: 1000 OSO points x 100 multiplier (30 Zones + 70
Countries) "" 100,000 (final score).
VIII. AwARDS: First place certificates will be awarded in each
category listed under Sec. III in every participating country and
in each call area of the United States, Canada , European Rus­
sia, Asiatic USSR, Ozecnoslovakla . and Japan.

All scores will be published.To be eligible for an award, a Sin­
gle Operator station must show a minimum 01 12 hours of oper­
ation. Muttl-operator stations must operate a minimum of 24
hours. A single-band log is eligible fo r a single-band awardonly.
If a log contai ns mo re than one band it wi ll be judged as an all­
band entry, unless specified otherwise.

In count ries or sections where the returns justify, 2nd and
3rd place awards w ill be made .

All certificates and plaques will be issued to the licensee of
the station used .

IX. TROPHIES & PLAQUES (Donors)

PHONE

Single Operator, All Band
World-Dave Rosen , K2GM-WA2RAU Memorial
World-Single Operator Unlimited-Pavillion Software
World-ORPp-Milliwau Books W0ASP
U.S.A.-Potomac Valley Radio Club
Carib.IC.A.-Alex M. Kasevlch. VP2MM
Europe-Potomac Valley A.C.-W4BW Memorial
Africa-Gordon Marshall, W6RR
Asia-Japan CO Magazine
Japan-Japan Crazy Contesters Club
Oceania-Northern California OX Club
South America-GO MagaZine

Single Operator , Single Band
World-28 MHz-Joel Chalmers, KG6DX
World-21 MHz- Peter A. D. Munroe, WB1DOC
World-14 MHz- No rth Je rsey OXAssn.-K2HLB Memorial
World-7 MHz- Fred Laun, K3Z0-K7ZZ Memo rial
World-3 8 MHz -Fred Caposseta. K6SSS
U.SA - 28 MHz -Donald Thomas, N6DT
U.S.A.- 21 MHz- CO Magazine
U.SA-14 MHz-Southern California OX Club
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SYMBOL OF ENGINEERING INTEGRITY• • .QUALITY
WORKMANSHIP..•RELIABLE LONG-LIFE PERFORMANCE

AL-80A LINEAR AMPLIFIER
Fhe AL-BOA will provide a .Ignal output thot Is within r/Z "S" un"
of the signal output of the mo.' expen,lve ampllfl.r on the
marlcet-and at much lowe, co.t.

The Ameritron AL-BOA combines Ina economical 3-500Z with a
heavy duty tank ci rcuil to achieve recnv 70% efficiency from 160
to 15 meters. It has wide frequency coverage for MARS and other
outbonzed services Typical dr ive is 85 watts to g ive over 1000 wotts
PE P sse and 850 watts C W RF output. A new Pi-l output c ircuit for
80 and 160 gives full bond cove rage one exceptionally smooth
tuning

Size : 15W'D x 14"W. )( 8"H. Wgt. 52 lb s.

AL·1200 LINEAR AMPLIFIER
3CX1200 TUIE

Fuil legol output with 100 worts drive,

AL·ISOO LINEAR AMPLIFIER
8877 TUIE

Full legal output with 65 watts drive

The cooling system in both amp lifie rs keeps the
tube soteiv below the manufacturers ratings even
when operating at 1500 watts ootput with a steady
carrier The fi lcrnent supply has inrush current limiting
to insure maximum tube life

Size: 18111"0, x IT'W x 10'H Wgt, 77 Ibs

AL·84
LINEAR

AMPLIFIER

The Amerltron AL·e.. is an economical amplifier usir.g lour
6MJ6 tubesto develop 400 wattsoutpu t o n CW oro600
watts PEPon SSBfrom 160 through 15 meters Drive required
is 70 w typical, 100 w ma x. The passive input network
presents a low SWRinput to the exciter. Power input IS QQO
wotts The AL-84 is o n excelle nt bock-up. portable or
beginner's amplifier

Size 11111 "W x 6'H x 12W'O Wgt. 24 Ibs

ATR·IS TUNER
The Amerltron ATR·15 is a
1500 watt ''1'' network tuner
that covers 1.8 throug h 30 MHz
in 10 dedicated bands Handles
full legal power on a ll amateur
bands above 1.8 MHz

Five outputs are selected from a heavy duty antenna swrtcf
allowing the rapd choice of fhree coaxial line s, one single
te rrnrnci feed or a balanced output An internal balun pro­
vides 1:1 or 4:1ratios (user selec tab le) on the bororcec output
terminals

A peak reading wattmeter and SWR bridge is standard in the
ATR-15 It accurately reads envelope cowers up to 2KW

Size 6'H x 13lf.'W , x 16"0 Wgt 14 Ibs

RCS·4
FOR CONVENIENT

INSTALLATION

No con trol c a ble re q u ire d
Selects o ne o f four a ntennas
VSWR: under 11 to 1 from 1.8 t o
30 MHz
Impedance: 5 0 o h ms,
Power capability: 1500 w atts
average, 2500 watt s p~p

m a ximu m

Remote COAX Switches RCS·8V
FOR SPECIAL

APPLICATIONS

Selects up to fiv e a ntennas
Loss at 150 MHz: le ss t ha n ,1dB.
VSWR: under 1.2 to 1 DC to 250
MHz,
Impedance: 50 ohms.
Power capability : 5 kW below
30 MHz. I kW at 150 MHz

Available 01 your dealer. Send lor a calalog of the com~ete AMERITRON line.

A~!:.ii'.O~ .
2375 Dorr St reet . To ledo. OH 43607

For more Information: (601) 323-9715 • Technical Inquiries: (419) 531 -3024
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U.S.A.-7 MHz-Stanley Cohen, WD8000
U.S.A.-3.8 MHz-Arnold Tamchin, W2HCW
Carib.IC.A.-Pedro Piza. Jr ., NP4A-KP4ES Memorial
Europe-28 MHz Zone 14-A. G. Anderson, GM3BCl
Japan-28 MHz-Take Yokoyama. JL1BlW
Japan-21 MHz-OX Family Foundation

Multi·Operator, Single Transmitter
World-So. Calif. OX Club-W6AM Memorial
U.S.A.---earolina OX Association
Europe-Bob Cox , K3EST/6
Canada-Galgary Amateur Radio Assn .

Multi·Operator. Multi·Transminer
World--ea Magazine
U.S.A.-GO Magazine
Europe-Finnish Amateur Radio league
Japan-Nippon Television Network Corp.

Conlesl Expeditions
World-Single Opr.- Stuart Meyer , W2GH K
World-Mulli-Qpr.-The German CoXG & SoXG

(DJ3NG & oJ4EI Memorial)

cw
Single Operator , All Band
World-Albert Kahn, K4FW-W2AB Memorial
World-Single Operator Unlimited-Pavillion Software
World-ORPp-Gene Walsh, N2AA
U.S.A.-Frankford Radio Club
Canada--eanadian OX Association
Carib.IC.A.-Peter Munroe, WBlDQC
Europe-Edward Bissell , W3AU
Africa-Gordon Marshan. W6RR
Asia-Japan CO Magazine
Japan-Japan Crazy Contesters Club
Oceania-Maui Amateur Radio Club
So. Amer.-GO Magazine

Single Operator, Single Band
World-28 MHz-Joel Chalmers , KG60X
World-21 MHz-CO Magazine
World-14 MHz-North Jersey OX Assn.-W2JT Memorial
World-7 MHz-Alex M. Kasevich, VP2MM
World-3.5 MHz- Fred Caposseta. K6SSS
U.S.A.-14 MHz-Northern Illinois OX Association
U.S.A.- 7 MHz- Jan Perkins, N6AW
Canada-Ganadian Amateur Radio Federation
Carib.lC.A.-oX Club of Puerto Rico
Europe-Southern New England OX Club
Japan-21 MHz-OX Family Foundation

Mulli·Operator , Single Transmitter
World-Anthony Susen, W3AOH
U.S.A.-Douglas Zwiebel, KR20
Canada-Eastern Canadian OX Assn.
Europe-Friends of K3AO-K3AO Memorial

MUlti-Operator, Mufti-Transmitter
World-Hazard Reeves , K2Gl Memorial
World-SSBICW Combined-Ehrhorn Technological

Operations
U.S.A.-James Rafferty , N6RJ
Europe-Finnish Amateur Radio League
Japan-Nippon Television Network Corp.

Conlesl Expeditions
World-Single..()pr.-Yankee Clipper Contest Club
World-Multi-Opr.-Bill Schneider , K2TI

Special-S ingle Operator Awards
World-Single Band SSBICW-Yuri Blanarovich, VE3BMV
World-All Band-CW-Most OSOs-KV4AA Memorial

(From the 14270 kHz Group)
Club

World-SSBICW -CO Magazine
Non·USA-SSBICW-No. Calif . Contest Club-N6AUV

Memorial
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A station winning a World Trophy will not be considered for a
sub-area award. That Trophy will be awarded to the runner-up
of that area.

X. CLUB COMPETITION :
1. The club must be a local group and not a national organi­

zation.
2. Participation is limited to members operating within a lo­

cal geographic area defined as within a 275 km radius Irom
center of club area (except for Dxpedtticns especially organ-­
ized for operation in the contest; club contributions 01 Dxpedi­
tion scores are percentaged to the number 01club members on
the OXpedition).

3. To be listed. a minimum of 3 logs must be received from a
club and an officer of the club must submit a list of participating
members and their scores, both on phone and c.w.

XI. LOG INSTRUCTIONS:
1. All times must be in GMT.
2. All sent and received exchanges are to be logged.
3. Indicate zone and country multiplier only the FIRST TIME

it is worked on each band .
4. Logs must be checked for duplicate contacts, correct

OSO points and rruntlptle rs. Submitted logs must have dupli­
cate contacts clearly shown.Theoriginal log may be requested
by the Contest Committee if further cross-checking of the log is
necessary.

5. Use a separate sheet lor each band.
6. Each entry must be accompanied by a summary sheet

showing all scoring mtormatlon. category of competition , con­
testant's name and address in BLOCK l ETIERS, and a signed
declaration that all contest rules and regulations for amateur
radio in the country 01 operation have been observed .

7. Sample log and summary sheets and zone maps are avail­
able from Co. A large self-addressed envelope with sufficient
postage or IRC's must accompany your request.

If official forms are not available, make up your own 80 con­
tacts to the page on 8V2" x 11 " paper.

8. All entrants are required to submit cross-check sheets for
each band on which 200 or more oso's were made. All other
entrants are encouraged to submit cross-check sheets.

9. Duplicate contacts and broken calls penalty: up to 1%­
three (3)additional contacts removed; 1% to 3%-ten (10)ad­
ditional contacts removed; over 3% is grounds for possible
disqualification.

10 . ORPp stations must indicate same on their summary
sheets and state the actual maximum power output used. with
a signed declaration.

XII . DISQUALIFICATION: Violation of amateur radio regulations in
the country of the contestant, or the rules of the contest ; un­
sportsmanlike conduct ; taking credit for excessive duplicate
contacts ; unverifiable OSO's; or unverifiable multipliers will be
deemed sufficient cause for disqualification. (Incorrectly
logged calls will be counted as unverifiable contacts.)

An entrant whose log is deemed by the Committee to contain
a large number of discrepancies may be disqualified from eligi­
bility lor an award. both as a participant operator or station. for
one year . II an operator is disqualified a second time within 5
years, he will be ineligible for any CO contest awards for 3
years.

The use of nonamateur means such as telephones , tele-­
grams. etc., to elicit contacts or multipliers during a contest is
unsportsmanlike and the entry is subject to disqualification.

Actions and decisions olthe CO Contest Committee are offi­
ci al and final.
XIII. DEADLINE: All entries must be postmarked NO LATER than
December 1, 1989 for the Phone section and January 15, 1990
for the CW section. An extension may be given if requested. In­
dicate phone or CW on envelope.

Bolh phone and CW logs should be sent to CO Magazine. 76 North
Broadway, Hicksville, NY 11801.

Say You Saw II In CO
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STEP UP TO

ELREX COMMANDER AMPLIFIERS
ANTENNAS

ANTENNA SYSTEMS The Best Money Can Buy!

Powerful Performance At a Moderate Price!

47

UPS Shi pplbl,!

Master or ox Pileups

Buil l For High Out)'
Cycle Emissio ns

Featuri ng Two
Eimac 3CX800A7 Triodes

Moonbounce, Trope ,
Aurora , Meteor Scalier

Master Of 2 Meter DX

f eaturing One
Eimac 3CX800A7 T riode

• lale-rmodulation Dislonion: Bener Than
35 dB Down Below Ra ted Omput

• Coolinl: Full Ca binet Pressurized
Forced Air Chassis

• POWe" Rt'quirrmnl: 220V·2SOV.
50/ 60 Hz, 20 Amperes

• Shippi "C WriCbt: 70 1bs.
• Cabi",tSil': 17 " )( 16 - )( 7 * -
• U milfd Warranl )': Three Years

Excluding Tubes
• Maximum Pl at, Dissipalion: 1600 Wails

• Ha"monk Supprnsion Down bOnR @
Raled O Ul put

• Inl trmooull lioD Dist ortion Do"n 30 UB
Minimum

• Wright: S6 lbs .
• Cabint' Sin: 14¥. · )( 14¥. - x 6 -
• T ubt: JeX800Al Ctra mic/ Mtla l Triodt
• Prn!iurized C hlssis Forud Air CoolinR
• Optional A nltnna Rd I Y:

Dow Kt y* Modd 260B. DPDT

SALt.:S and SERVICE faclory Direct!

MAD.: 1:'1i U.S. A. BY H AMS f OR HAMS

CIRCLE 87 ON READER SERVICE CARD

::=: COMMANn TECHNOLOGIES,INC.
1117 Wosl High 51. Brya. , Ohio 43506 (419) 636-0443 C ;::;J

Order Toll Free 1-300-736-0443

rnu. ow spKijiN#M' ...IIi«'
"'dt-p .-;,_ftt>Iin.

• Freq u'ncy Ran I ' : 144··148 MH I
• Mod~: USB. I-SB. RTTY , I:M. CW
• Power Rt qui ....mtntJl: 111/234 \'AC

wilh 234 \'AC r!"Commtndtd
• RF Drht Powtr: 10- 15 wens ~omina l

2S w ens M...imum
• RF Output: Up 101000 wens S-"iB
• Input Imptdan«,: SO OHM s
• Output Imptdln«,: SO O H MS J'rrOo minal
• A nttnnl Lold : 2:1 Ml ximum

Up to 1,000 Watts SSB!
SPECfFlCA TJONS

COMMANDER OF-2500 Linear Amplifier

• Band Co u -ragt: 160, SO, 40, 20, and 15 Me-Icon
• Moon : $SR, FM , CWoAM , RTfV. SSTV,e'lc.
• Drh r Po\t tr: SO 10 80 Watts Nom .
• Guipul Powrr: 1.5(X) Wall s Continuous Carrier
• Du ly C yck': Full QUlpUI in tmerm tnem

Amateu r Service
• Tun~ In pu l: Easy Rear Panel Adjustmen t
• Al e : Negative Going-Adjustablt
• Tubtos: Two EIM AC 3CXSOOA7

Cera mic-Metal G rounded Grid Triodes
• Harmonk Sv pprnsion : Exceeds All

F.e .C. Requirements

COMMANDER II VHF Linear Amplifier



While the weather is still good and the ground is still soft, it might
be time to update your grounding system or even to install one.

Tips For Good Grounding
BY MICHAEL SIMMONS'. WB9CWE

Footnotes
1. E. Kurtz, The Lineman's and ceue­

man's Handbook, McGraw-Hili, 1964, pp.
17 -23.

2. R. Ruyle, "What Ground?". Popular
Electronics, August 1967, p. 59.

3, E. Beck, Lightning Protection for
Electrical Systems. McGraw-Hili, 1954,
p.292.

4. R. Ruyle, "What Ground?" . Popular
Electronics, August 1967, p. 61. Ii!I

teet the VOM's accuracy. This mandates
the use of two additional ground rods
spaced 20 feet apart from each other and
the rod being tested. Refer to fig. 2 for the
following.

First measure and record the resis­
tance between rods "X" and "Y." Pe­
ve rse the meter's leads and record that
reading. Reversing the leads negates the
DC effec t. Average the two read ings. For
example, let's say you r f irst reading was
100 ohms and the second was 75 ohms.
Averaging the two produces 87.5 ohms.
Repeat this procedure to obtain "X" to
"Z" and " Y" to "Z" readings. Plug these
readings into the formula [(X + Y) +
(X + Z) - (Y + Z)l to obtain rod "X"'s
resistance .'

City elec tr ical codes for grounds usual­
Iy call for a maximum resistance of 25
ohms. If your ground resistance is higher
than that, you can parallel more rods to
your system. Or if a lack of space pre­
cludes that, you can charge the soil
around the rod with a pound or so of rock
salt or magnesium sulfate. The chemical
will have to be replenished about every
year to maintain low ground resistance,
The ground rod will have to be inspected
every few years because of the chemical­
ly induced corrosion.

Ground wires should be soldered (silver
solder is ideal for this) to the rods, and
tightly fastened to the station equipment
to prevent any ground noise. Use 14- or
12-gauge copper wires for proper current
capacity. Discarded coax braid is desir­
able because of its flexibility.

When choosing a ground rod, use on­
ly the better'qualltv types available at
electrical supply houses, as these have
thicker copper plating to resist soil abra­
sion. If you can't obtain one, using a half­
inch diameter copper pipe will suffice,
provided you can d rive it into soft soil to
prevent bending it.

t Ground rod

il,
,
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~ _Mediumfl

If t; <, Lawn
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f Fig, 1- The soil surrounding the ground
t rod can be thought of as concentric cylin-- oere of resistances which decrease as

the distance from the rod increases.

-
cubic meter. loam, gumbo, or clay is
next best at30 to 50 ohms, while rocky or

y sandy soils are the worst with reels-
s tances rising into the hundreds of onrns.',

Ground resistance will increase up to
eightfold when soil temperatures drop to

a freezing and below, You should deter-
- mine the average soil frost line for your
- area and drive your ground rod at least 2
t to 3 feet below that.
- When measuring the resistance of your
- grounding system with a VOM to check

its effectiveness, you must take into ac-
- count two components. Both the AC com-, ponent from ground currents and the DC
9 component from electrolytic action will at-
d
d
s
-

VOM X Ground rod
under test

-
9
s
S 20' 20'
d

s
,

t ,
r

y 20' Z

Fig. 2- Suggested setup for measuring
the soil resistance of a ground rod.

* 101 Harrison Avenue, Charleston, IL
61920

O ne of the most important yet mes
overlooked features of an amateur radio
station is the ground system. Simply rely
ing on a grounded outlet, water pipe, 0
ground rod driven haphazardly into the
ground probably won', do the job well.

There are two reasons for using a
ground: safety against accidental shock
and improved station performance. The
above grounding system can pretty much
take care of the safely issue, but an excel
lent earth ground can actually add to a
station's receiving and transmitting
performance.

The main objective in ground-rod in
stauation is to achieve the lowest ground
resistance possible. There are four tips
you can utilized 10 faci litate this: use 0
multiple rods, placement in the righ
soils, sufficient depth, and soil conduc
nvtty enhancement.

The use of properly placed multiple
ground rods can lower the ground rests
tance efficiently. Two rods will drop the
resistance of a single rod system by
about 40 % ,while three rods will drop it b
about 60% . To be effective, the rod
must be at least six or more feet apart
Why?

Think of the soil surrounding a rod as
series of concentric cylinders of resis
tances determined by the cross-section
al areas at right angles to the curren
from the rod. Near the rod, the cross-sec
tiona I area is small, restrict ing the cur
rent. Therefore, its resistance is high
Driving another rod into this high-resis
tance area does not appreciably lowe
the overall resistance of the groundin
system (one high resistance parallele
with another). Moving away from the ro
increases the size of the cylinder and it
cross-sectional area, meaning less resis
tance. Past about 6 to 10 feet away from
the rod. the resistance is no longer appre
ciably reduced. Therefore, when drivin
two or more ground rods , keep them thi
distance apart for greatest ettectlvenes
(one relatively low resistance pareuete
with another ."

The type of soil the rods are in make
plenty of difference. Soils with high ash
brine, or mineral content are the bes
measuring an average 14 to 30 ohms pe
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SHORTWAVE RECEIVERS
STOCKED

ICOM,
IC·R7tA, 75tA, 781 . 2eA/H. 38A, 48A, Mi<:ro2J4,
R·7000, IC·765 . IC·375A, 275AIH , 32 10A,
475AIH, 735,1C-901 ,IC·228H, e ras
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PR/VATEPATCH V, Ou(MxBOOf)

TUNERS STOCKED:
NYE MBV-A 3 Klllowatt Tuner

For the best buys in town call:
212·925·7000

Los Precios Mas Bajas en Nueva York

WE SHIP WORLDWIDE!
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AUTHORIZED
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BENCHER PADDLES
BALUNS LOW PASS FILTERS

IN STOCK

DEALER
DIGIT...L FREOUEIIICV COUNTERS

OpICN'1K'1tonles modllll 300 HI.... 0-13OOMHz

2210H. 0-2200 MHI
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Come to Barry'S lor the best buys in town.
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Computer Interfaces
Stocked: MFJ.12708.
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Tokyo Hy-PowerlTE SYSTEMS
AmplifierS &
Sf8).. HT Gain
Antenna s IN STOCK

MICROlOG-ART 1, Air Disk,

SWl , Morse co"a='chC-__l

AEA 1« M Hz • MIRAGE AMPLIFIERS

AEA 220 MH, " .;;:') ASTAON POW ER SUPPLI ES'y: New TEN.TEC IIXTowers. AnIeM8S.
AEA 440 MHz \ ' Sa xton Wire & Cable. Inl'l Wire Corsair II, PARAGON. "'~:':'~lO ir'1S

AN TEN NA S ,... . OPTO KEYERS STOCKED OMNIV AMERITRON AUTHORIZED DEALER

MAILALLORDERS TO:BARRYELECTRONICSCORP. , S12 BROADWAY, NEW YORK CITY, NY10012 (FOURBLOCKS NORTH OF CANALST.)

,-- - - - -
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Oaiwa. Eimac, Henry, Heil , Hustlef, Hy-Gain, Icom, KLM. Kantronics. larsen,
MJF, J .W. Miller, Mirage. Nye. P&loma.r. RF ProdUClS. Saxton . Shure.
Tempo. Ten-Tee, TUBES, Ya&slJ, Vibroplex, Duplexers, Repealers, Scan­
ners, RadIO Publications. Uniden. Kenwood. Ma>con. RFC.
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EIport Ord.r. Shipped Imm.dl.'." .TELEX 12·7870

FAX: 212-925-7001



MFJ's Deluxe 300 Watt Tuner
... gives you full 1.8-30 MHz coverage, a peak reading (and average)
Cross-Needle m eter , built-in dummy load. a ntenna switch and balun ... a ll
covered by a f ull one year unconditional guarantee ... for on ly $1 49 .9 5

MFJ ·949D

$1 4 9 9 5

Made in U.S.A.

• Peak reading meter
• Built-in dummy load
• Covers 1.8 to 30 MHz
• 1 full year guarantee

You won't find all these useful features
In any other 300 watt tuner·· not even at
twice the price.

New peak reading meter

The new peak and average reading
Cross-Needle me te r in the MFJ -949D shows
you SWR, forward and reflected power-' all
in a single glance.

Without a p ea k reading wattmeter you
just won ' t be able to tell Ifyour r ig is
puutng out all the peak SSB power it's
designed for. Don't be without one l f y ou
want top performance.

Built-in dummy load

A built-in 300 watt 50 ohm dum my load
makes luning up your rig soooo easy. How
do you tune up your rig without one?

An external dummy load wlll cost you
about $30 more _. plus It takes up valuable
space at your operating posit ion and
requires another cable.

Full 1 .8 to 30 MHz coverage

The MFJ·949D gives you full 1,8-30
MHz coverage.

Make sure the tuner you're considering
covers all the HF bands.

Don't get a tu ner that kee ps you from
operating all the frequencies you've
worked for _. now or in the future.

Plus more . , ,

You get a versatile 6-positlon a ntenna
switch and a 4: I balun for balanced lines.

You can run up to 300 watts PEP and
tune out SWR on coax. balanced lines or
rando m wires.

Unconditional Guarantee

You get aJull one year uncondlilonal
guarantee. That means we wtll repair or
replace your MFJ tu ner (at our o ption) no
matter what for a fu ll year.

Others give you a 90 day Itmued
warranty. What do you do after 90 days?
Or before 90 days when they say, "Sorry .
it's your fault' '?

What's really important?
precise control for minimum SWR

What's really Important is your tuner's
abnny to get your SWR down to a
mrrumurn -. and the MFJ-949D gives you
more precise control over S WR than any
tuner that uses two tapped inductors.

Why? Because the twoconllnuously
variable capacitors in the MFJ-949D give
you Infin itely more posi tions t.ran the
llm lled num ber o n two switched coils.

This gives you the precise control you
need to get minimum SWR and maximum

power into your antenna.
After all, Isn't that why you need a

tuner'?

High efficiency and a compact size:
performance Is most Important

The MFJ-949D uses a single alrwound
call, Using o nly one Inducto r takes up a
minim um of space a nd there's no m utual
coupling problems.

The excellent form fac tor of the short fat
con gives you highest Q. Pl us you l1:e t
plenty of Inductance that gives you a m uch
wider m atching ra nge tha n other designs.

This results In a highly efficient tune r
tha t puts maximum power In to your
a ntenna and a co m pact 10 x 3 x 7 inch size
that com plements your rig and fits righ t
into your station.

Competing tuners using two tapped coils
req uire a large cabinet -- not j us t to house
the cons but also to help reduce de tr imenta l
coupling between the Inducturs. The result?
A tuner thaI'S bigger than you r rad io.

Your very best value

The MFJ-949D gtves you you r very best
value, fi rst-rate performance, proven
reliability a nd the best g uarantee In ham
radio ... a ll from the most trusted name in
anten na tu ners . Don't settle for less. Get
yours toda y !

MFJ's 1500 Watt Tuner

MFJ·962C

' 229 0
'

For aJew extra doll a rs the MFJ -962C lets
you use your ba refoot rig now a nd have the
capacity to add a 1.5 KW PEP linear
amplifier la ter . It covers 1.8 t030 MHz.

You get MFJ 's new peak and average
reading Cross-Needle S WRlWattmeter.

You a lso get a 6-posllio n antenna switch
and a teflon wound balu n with ce ramic
feed-thru ins u la tors for balanced lines.
Measures Just 1 ()l/.x41J~x 14 7/Blnches.

How can an American manufacturer
like MFJ give you more t u n e r for
your money than clearing houses

for foreign competition?

MFJ tuners a re made In America.
Here's how MFJ gives you more tuner

for your m oney tha n a ny clearing hou se for
foreign compeUtlon.

MFJ bu ilds every tuner cabinet from
scratch using the la tes t h igh·speed

•
computer contro lled punch presses.

MFJ ma nufac tu res , assembles and tests
every PC board that goes Into MFJ tuners .

Instruction manuals and other
m aterials a re prin ted in MFJ 's print shop.

MFJ tuners go d irectly from our fac tory
to you r dealer. We ' re not Just a n Im por ter
adding profi ts , tar iffs a nd import charges.

With MFJ "seffic lent In-house manufact­
u ring a n d straight to your dealer dis tribu­
tion you get the most tuner for your money.

WHY CHOOSE AN MFJ TUNER?
Hard-earned Rep utation: T here 's

Just no shortcut. MFJ Is a na me you
can trust -- more hams trust MFJ tuners
throughout the wor ld tha n a ll other
tuners co m bined.

Proven Reliability: MFJ has made
m ore tu nere j or mort" yea rs limn anyone
else -- with MFJ tuners you get a highly­
developed product with prove n reliability .

First-rate Performance: MFJ tu ners
have earned their reputation for beinp;
able to m atch j us t about anythtng -- ­
anywhere.

One fuli year unconditional
guarantee: That means we wlll repai r
or replace your tuner (at our o ption) no
mutter whal fo r a full year.

Continuing Service: MFJ Customer
Service Technicians a re a vailable to help
you keep you r MFJ tuner performing
flawlessly .- no ma tter how long you ha ve
It - j us t call 601-323-5869.

Your very best valu e: MFJ tuners
give you the most for your mo ney. Not
only do you get a p roven tu ner at the
lowes t cost -- you a lso get a one year
uncond Hlonal guarantee and continuing
service. That's how MFJ became the
world's leadi ng tuner m anufac turer -­
by giving you your very bes t ualue.

Choose your MFJ tuner with
confidence! You're getting prove n
perfo rmance and reliab ility from the
most trusted name in a ntenna tuners .
Don 't settle for les s .

Call or write for a Jree fu ll-line MFJ
catalog with all 10 of our tune rs and
tons of ham radio accessor ies!

M~~
MFJ ENTERPRISES, INC.
1'.0. Box 4~,M ' ""I...lpJ>! S'al< MS 39162
001-323-5869_ TELF.X , ~345!JO MF.ISTI{V
Nearcol ne"'orlOnle..: 1IIXHI4'J-I800
In.-lyd~ .h lppl n~ and handlln~

MFJ ... making q uality affordable
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MFJ Grandmaster Memory Keyer'"
More than user-friendly . . . it's really easy-to-use

-
--_.

• r ;

you what's going on . Plus It takes more
labor , more software, more everything.

It's a real bargain compared to
cheaper-to-build but ha rder-to-use
keypad keyers.

Plus More • • •
You get over 8000 characters in 10

soft-partitioned m emortes « far more
than you' ll ever need .

You also get ... lithium battery
back up. automatic serial n umbering,
automatic m essage repea t, beaconing,
A or B type iambic keying, manual or
automatic word spacing. speaker. ear­
phone Jack , easy-to-use front panel con­
trols for speed, volu me, tone, weight
and delay. tune cont rol, powerful 2-80
microprocessor plus m uch more.
9x2Vzx6lnches. Use 12-15 VDCor 110
VAC with MFJ· 13 12, $ 12.95.

One Full Year
No Matte,. WhatTlll Guarantee

You get MFJ 's full one year no
matter whatTll guarantee.

That means MFJ wUl repair or re·
place your MFJ·486 (a t our option) no
mailer wha! happens to It for a full year.

Others give you a 90 day lim ited
warranty.

What do you do after 90 days when
It bums up . Or before 90 days when
they say, "Sorry, your lim ited
warran ty doesn't cover tha/?"

Why take chances when MFJ gives
you no m atte r what protection for one
fu ll year?

Don't atruggle with keypads - enjoy
the easy-to-use MFJ Grandmaater
Don't struggle with a hard-to-use

keypad and complicated keys troke
sequences.

Choose the memory keyer that's
rea lly easy-to-use a nd has all the
features you ' lI ever n eed - the new
MFJ ·486 Grandmaster.

Get yours today ... you'll love It!

Nearest Dealer/Orders: 800-647·1800

M~~
MFJ ENTERPRISES, INC,
Box 494. Mls.'i . State MS 39762
60 1·323 -5869; TELEX; 534590
FAX : 60 1·323 ·6551:Include sl h

MFJ • • • making quality cUfonklble

.....,.ON<

keypad Is so demanding.
Without MFJ's Custom -Speed Til . a

wide range speed control Is very hard to
use because the sllgh!est touch ca uses
rad ica l s peed changes .

Built·in CW Course
The MFJ-486 gives you a well­

orga n ized three s tep CW cou rse for
upgrad ing and teaching.

The first step gives you ra n d om five
charac ter groups. After YDU learn the
letters you can add punctuation .

The second step gives you random
1-8 character groups for rea l-worl d
code practice.

The third step gives you an infinite
number of ra ndom plain English gSOs
in the sameformat as FCC ham
Hcense tes ts.

When YDU ca n copy these randorn
gSOs, you 're ready to pass your test
and upgrade!

You also get Farnsworth option.
answer-replay to check you r copy .
punctuation anI off and earphone Jack
for private practice.

Remote Control •••
for memories and function keys
The MFJ-77 remote con trol lets you

cont ro l YDu r m essage memories and
CW Word Processorwfunotlon keys at
you r key paddle for only . . . $19.95.

It' s a lot more useful than a remote
that gives you no ed iting functions and
only lets you cont ro l afew memories.

MFJ Reyers are
used year after year

Not so long ago there was a glut of
keypad keyers. They were novel. and a
lot of hams spent their money.

But because they were ha rd to use
they ended up In drawers and closets.

They were soon no longer made.
Most original MFJ keyers are still

being used -- day after day and year
after year.

Why? Because they're easy-to-use.
And that's why more n ew MFJ keyers
are being put c n-the-afr today than ever.

More for your money
To make It really easy-to-use. It cost

more to build the MFJ Grandm aster.
ItJus t takes more hardware .- knobs

to tu rn, buttons to press. LEOs to show

---u.u---......--- ..... t.

Made in U.S.A .

Simple ... Intuitive ... you ins tantly
k n ow w hich knob to turn, what button
to press. It's unmistakable.

That'. the MFJ Grandmaster
concept -. more than user friendly . ..
it's really easy to use.

There' s no keypad, no complex
keystroke sequences to confuse you .

The new MFJ-486 Grandmaster
Mem ory Keyer r gives you the best of
both worlds -- all the featu res you'll
ever need and the easy-to-use MFJ
Grandmaster concept .

Ezclusive CW Word Proce.sor™
MFJ'. exclusive CW Word Proces­

scrre lets you change a m essage in
memory without having to re key It all In.

Special function keys m ake it simple
to move around within any message.
Insert. delete and change your message
until It's just the way you want it.

With other memory keyers you have
to erase an entire message and rekey It
all In to make even the smallest change.

Combine messages
into other messages

The MFJ-486 lets you combine
freq uently u sed messages Into other
messages .

You can store gTH, rig/antenna, gsL
Info and oth er comments In separate
memories.

Then you can easily build a new
message by keying In memory
numbers wherever you want that info
in your message.

MFJ's Custom-SpeedTlll Control
Customize your s peed control to fit

youJ
By pressing the Speed Set button ,

you ca n set your slowest speed to start
at 4,5,6 -- any speed up to 20 WPM-­
and your fastest speed is 20 to IOQWPM.

Matching CW speed to a gsa is bes t
done by ear as you adjust a speed knob.

With keypads you have to figu re out
the exact speed of your contact and then
go through an awkward keys troke
sequence.

That' s why matching; speed with a
~ 1989 by M'J En l"rprl..,s . lne.

MFJ·486

$1899 5
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K4ABT shows us the fun to be had on mobile packet
via his mini-review of the Ranger AR·3500. Buck
makes it sound easy and enjoyable, so why not
give it a shot.

Using The Ranger AR·3500
On HF 10 Meter Packet

BY BUCK ROGERS·, K4ABT

Front view of the Ranger AR-3500.

N owthat Novices and Technicians are
beginning to use 10 meters, the band is
beginning to develop quite a change in
personality . New and old operating tech­
niques are merging, and the end result is
a complement 10 the fraternity of ama­
teur radio. This " coming together" of dif­
ferent classes of amateurs demonstrates
a blending of the minds. This is a band
where those of us who have been here a
long time can now pass along some of the
ideals thai built amateur radio into the
hobby of which most of us are proud to be
a part.

I've enjoyed asos with young and old,
rookie and veteran , and each time I have
a packet OSO with a new station on 10
meters , I feel I have made another Iriend.
The benefit is a more active band that not
so long ago could have become another
wasted band. II we look at the additional
activity coming into the band every day,
then add the ingredient of good band con­
ditions and the growing number of users ,
you will soon discover there are all kinds
01 good local and OX contacts tobe made
on 10 meters .

With much of the activity culminating
largely in the Novice and Technician por­
t ion 01 28 MHz, we are seeing a migration
01 many General , Advanced , and Ext ra
class licensees to this portion of the
band. This is making the band more ap­
pealing as a good local coverage band at
night and a Dxbandbydav.! am also see­
ing more repeater activity in the upper re­
gion between 29 and 29.999 MHz. So now
we can put all th is together ,and it adds up
to plentv ot spectrum and many QSOs lor
several years to come.

For voice there are unlimited contacts
tak ing place in all the modes, both below
and above 29 MHz, and I'm including AM ,
FM , and CWo Single sideband is just one
of the modes you will find on 10 meters.

I hear it now: " Hey, Buck! What about

"'506 Pheasant Ridge Drive, Warner
Robins. GA 31088
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packet?" Well , let me take a lew para­
graphs and I'll relate to you what is hap­
pening w ith packet on our top HF band
and bottom VHF band (let's suppose that
the spectrum below 29 MHz is HF, and
the spectrum above 29 MHz is the begin­
ning 01 VHF). As far as packet radio is
concerned. the FCC looks at it as if 28
MHz is the beginning 01 VHF. The reason
I say this is because we are allowed to
use 1200 bauds on packet above 28 MHz,
and we do. There are 300 baud packets
zipping back and forth on 28.101 and
28.103 MHz. The most active 10 meter
packet frequency is 28.105 MHz lower
sideband.

Some of us CONNECT (packet lingo for
"making a contact") on one of the 300
baud frequencies , then we aSY to an­
other frequency near 28.200 and go to
1200 or 2400 BPS.

Using the packet controllers that have
the tuning indicator LEOs makes it easy
to make this change. Thus we have in-

creased ou r speed lour t imes. In the case
of 2400 BPS, we increase our speed ap­
proximately eight times.

Packet radio is not ta king a back seat
to any of the voice modes.Where we used
to use CW to punch through the noise and
QRM , we are now beginning to use pac­
ket to do the same thing. The big differ­
ence is that a packet wi ll keep punching
until it gets through by vi rtue of the RETRY
command. With CWwe never had the lux­
ury of error checking, anowe never knew
if the message made it through or not , un­
t il it came time for the target station to re­
spond. And the speed of CW was not as
fast as packet . by any stretch of the imag­
ination . Don't get me wrong. I still en­
joy a good CW ragchew, and now and
then I get on CW (with a keyer, not a KEY­
board) just to be sure I haven't lost any of
the fond memories that come flashing
back from my highly active CW era many
years ago.

The fun has only begun with all the OX

Say You Saw It In CQ
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Fig. 1- Methodused to modify some CB antenna for 10 meter use. Note: DO NOTover­
tighten set screw.

USE CAUT ION when cut t i ng s t ee l

rod and wear eye protection ! !

J

Gnd Shi e ld

TAPR II c lone

PTT

2

change I worked New Zealand , South Af­
rica , Argentina . Canada , and Panama. I
would have stayed on that hilltop until the
band got quiet, but I had to be at the off ice
the fo llowing morning.

A Closer Look At
The Ranger AR-350D

The Ranger with its very stable receiv­
er , coupled with extremely good audio
output , adds just the combination to the
selectivity skirts that are wide enough to
accept the high tones when you operate
300 Of 1200 baud on 10 meters . The - 6
dB points 01 the selectivity curve in some
transceivers are a bit too sharp to allow
some of the SPACE tones to pass. In the
Ranger the - 6 dB points are 2.6 kHz for
SSB, so the high tones are passed with no
problem.

The Range r has ful11 Ometer coverage
from 28 .0ooot029.9999 MHz. Notice the
extra 100 Hz step. This is another one of

Aud i o Fro.. THe

IBuc lliJifl

TO~R. ( 1 ..-
• , \ a..

Re~o~e por t ions of rod in
118" s egme nts unt i I VSWR
i s below 1.5 to 1,

Hi e

7 1\

•~.-----Loosen set screw and
remove stee l rod f r OM base.

i
••
"•

RAN GER AR-3588

UP . ~.
~-++-..

DOWN 2
'--+'t-!

SLOW/, FAST

Trunk Li p Mo unt / "-
•

converted CB to 10 meter antenna, you
are still able to run output power in ex­
cess of a hundred watts without too much
concern for the power limi ta tions of the
antenna .The reason is obvious :Since the
duration of a packet is short, the transmit
period wilt not be long enough to over­
heat the loading coil. II you are the bold
type, then go ahead and punch a big hole
in the family car and mount the " old stan­
dard" 96 inch steel Whip and have at it.

With my Ranger (100 watt version)
stuffed into the foam-lined br iefcase
along with the portable compute r and the
TNC, I still have room for a pocket-size re­
corder that I use to keep notes of osts.
addresses , names, or ju st store informa­
tion and ideas for articles such as this .
Don't forget to carry along a picnic bas­
ket wit h the soft dr inks and sandwiches.
There is no telling how long you might
stay parked on the hUl or mountaintop, es­
pecially if you " get on a OX roll ." Igot lost
in a OX cha se that took all afternoon and
into the late evening hours. In the ex-

Fig. 2- Optional connections for frequency control. O$Ycan also be control/edon the
front panel of the Ranger AR·3500. ( "' '''Radio Shack PIN 274-025; "'''''''Radio Shack

PIN 274-003.)

and new population of 10 meters. I've
added a new dimension to my '0 meter
packet operation. Follow me through the
next few paragraphs as we discover yet
another world of packet enjoyment.

Customized Packet
With A Diflerent Twist

There are several new compact mono­
band transceivers for 10 meters coming
into the amateur marketplace. I decided
tot ryoneottnese Ata. FM ,upper and low­
er sideband, and CW transceivers. but
with a different twist to the operat ion.
Th is one had some features thai ap­
pealed lemy needs, not to mention some
extra punch. I know many of you use the
single-band transce ivers for mobile , and
some even put them on a well-regulated
12 vott DC supply and operate the unit
from a fixed location .

I chose the Ranger AR-3500 and put it
on the air as an HFmobile packet station.
Well , why not? My Toshiba T-l000 com­
pat ible clone has a mobile adaptor , the
TAPR clone with the tuning indicator op­
erates trom a 12 volt sou rce. and the AR­
3500 Ranger (that name ring s a belllrom
about 30years ago) 125walt transceiver
also operates from a 25 ampere. 12 volt
DC source . It is compact enough to lit un­
der the dash and still ma intain all the
leg room.

I've operated both 300 and 1200 bauds
on 10 meters with this mobile packet ra­
dio station, and it is total fun. The enjoy­
ment 01 a mobile packet station becomes
more interesting if you park on a high lo­
cation or mountaintop and set up. Just
one word of caution: Keep the battery
charged by running the engine from time
to time.

tf you operate several hours from
the battery and fail to keep the battery
charged , then be sure you have vour vetu­
cle parked on a grade that will allow you
to "coast" to the nearest battery charger.
If you have a good battery and alternator
system in your mobile . you can operate
lor a few hours without too much con­
cern. The transceiver is the heaviest
drain on your battery. This is no great
problem because the load is of such short
durat ion-e.g.. the one or two seconds
that it takes to transmit a packet . In the re­
ceive mode the Ranger . the T-l 000 com­
puter. and the TNC draw just under one
ampere of current.

The antenna that I use mobile on 10
meters is a trunk-lid , lip-mounted, "Big
Mama" CB antenna that I modif ied to
cover the low end oll0meters. If you are
willing to invest a few " bucks" in a rea­
sonably priced 10 meter mobile antenna,
then you may want to modify one of the
CB mobile antennas, The modification is
relatively easy, since the mod requires
removing some of the length Irom the ra­
diator , (See fig . 1.)

Even with the smaller version of the
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the nice features of the Ranger. The tun­
ing steps are in 100 Hz, 1 kHz, 10 kHz,
100 kHz, and 1 MHz increments. The 100
Hz step is close enough in many cases to
get you to the packet receive and print
stage, but to make your oackettnq easier
there is a variable clarifier with a range of
plus or minus 500 Hz.

Please notice that I said the range is
plus or minus 500 Hz. This allows you to
move to another packet station that could
be almost a full ktlol-tertz away, using only
the clarifier and without touching any of
the tuning push-buttons.

This brings up another nice feature of
the Ranger AR-3500. The microphone
has UP/DOWN and FAST/SLOW frequency
cont rol, so you can move from one fre­
quency to another without touching the
tuning controls on the front of the trans­
ceiver . If we connect the transceiver for
packet operation, we can still move any­
where in the band with the front-panel
tuning controls.

The interface drawing of fig . 2 illus­
trates how the Ranger is interfaced for
packet operation. Note that UP/DOWN fre­
quency control is an option which can be
added to the packet interface if you de­
sire. The new Ranger AR-3500 uses the
standard 8-pin mic connector that is now
used with most HF transceivers.

While we are discussing the micro­
phone, we should make a note of the 500
to 6000hm microphone input impedance
of the Ranger. This input impedance falls
into the load requirement of most of our
TNCs.

The receive performance of the Rang­
er tends to support the published CW,
AM, and SSB sensitivity figure of 0.25 uV.
This is measured for 10 dB S + N/N. The
published sensitivity measurements for
FM are 0.3 uV for 12 dB SINAD with a
minimumdiscernable signal at -135dBm.

The Ranger AR-3500 comes in two
models. One is the 30 watt version priced
at $3 19.95, and the other is the 100 watt
version priced at $399.95. The cost to up­
grade the 30 watt version of the AR-3500
or the earlier AR·3300 to the 100 watt
model is $110.00. For more information
about the Ranger AR-3500,write to or call
Clear Channel Corporation, P.O. Box 445 ,
Issaquah, WA 98027 (phone 206-392­
04 19).

Get in on the fun of HF packet soon,
and if you are already on 10 meter pac­
ket, look for K4ABT-5. That's the callsign
of my mobile packet station.

Just one final note to encourage you to
build a portable or mobile packet station.
This system can be used in the event of a
disaster. It can also be attached quickly
to a VHF rig to be used as a backup digi­
peater when the local node or digipeater
fails. The list of uses really begins to in­
crease in size when you get on HF mobile
packet.

Happy packeting, de BucK4ABT. WI

1. 0 avaIlable ....,th
N·tYJK' ronneClors

rr //

• POSitive detent rouer bearing switch
drive tells you which position you're in
, . without guessing ... without looking

• DELTA4 handles f ull legal power.
• Designed and produced in the US A. by

Alpha Delta.

the antenna specialists CD.

ca
a m9Il1ber atThe Allen Group Inc.
30500 Bn.lce InclIstriaI Parkway
Cleveland, OH 44139-3996
216/349-8400, Telex: 4332133. Fax: 216/349-8407

elping the world cammunicateJU I

• DURA-FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

• Eliminates RF nol.. in duplex rad io
systems from metat-to-metat contact in
conventional steel springs.

• Drastically cuts whip vibration wh ic h can
damage or break antennas with steel
springs on hig h·vibrat ion veh ic les.

• Solid bra••adaptors mold ed into neoprene:
braid totally isolated through center cavi ty.

• Field-proven against heat , cold. humidity
and abrasion extremes.

• Models for roof, trunk or mag netic
mounting. 2 meter, 220 MHz or UHF.

OUR -FLEX·
shock m unts silence

spring-gen rated RF noise.

• Exclusive center "of f " (ground) position
Internally disconnects and grounds an
antenna circuits for maximum protection
when operator is away from the station
- an Alpha Delta first!

• Incorporates the famous replaceable nrc­
Plug cartridge for continuous protection
of the active antenna circuit. Unused
antenna circuits are automatically
grounded - an Alpha Delta first !

• The Model DELTA-4 Switch features a
custom designed cast housing with
constant impedance mkro-strtp cavity
construction for Outstanding performance
through UHF. No lossy wafer switches
are used.

Model DELTA·4 (UHF connectors, 500 MHz) . . .. .. ,$74.95
Model DELTA·4/N (N-type connectors. 1.3 GHz) . ... , , .$89.95

Available from your local Alpha Delta Dealer or direct. Add
$4.00 Shipping and handling (U.s.A. only) Exports quoted.

See Data Sheet for surge limitations.

.ALP.HA'DELlA CQMMUHlCAnOHS,INC.
P.O. Box 571. Centerville. OH 45459 . (513) 435-4772 orcers

current solutions to current problems
CIRCLE 122 ON READER SERVICE CARD
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OMNIV

• New U/LSB, a SK, CW,
FSK HF Rig

• Dual VFO's, 100 W QUlpul
• Allbands 160-10
• Superior " Phase Noise"
• Made in USA

989·C ROLLER INDUCTOR
ANTENNA TUNER

• crcse-a eene SWRlWattmeter
• Handles 3 kW Power
• Matc hes 1.6-30 MHz

MFJ

sa-tooe
HF Linear Amp (kit)
- l000w Outpu l on SSB, 850 on CW,

5OOWon RnY
• Covers 160-15 Meters
· l ,3-500Z Tube
• aSK .... ttn Optional 80cIrd

Heath

DR-H OT
NEW 2 Meter Mobile
- 45 Walls Output
• 14 Memories .... ith Standard

EncooelOecode Subaudible Tones
• CAP and MARS Modifiable

AUNCfJ

o
ICOM

IC·32AT
• Ne.... Dual Band HT
• RX-1J&.114 MHz

«0-450 MHz
• TX·1A().15O MHz

«0-450 104Hz
• 5 Walts Output on Both Bands

·,:"~s::'"•ii'"
NEW2MeterHandheid
• Ultra Small HT

.... ith up to
5 Walts Output

• VFO Scan &
Memory Scan

. 48 Programmable
Memories

• Covers 140·150 MHz

VHF/UHF
AMPS

• High VSWA and
Overdrive Protection

• 5 YearWarranly. 6 Months on RF
Transistors

• All Units have GaAsFET Receive
Pre-amps

VAESU

n ·747GX
• 100 Walts 01 Economical

Perf ormanea
• Dual VFO·s. 20 Memories
• Receives from 100 kHz· 30 MHz
• Buill ·ln CW Filler + More

n ·470 •
COMPACT 2MI1OCM

OUAlBANO FM

• Simultaneous Reception
on Both Bands

• Up to 5 Watts Output
• 21 Memories on Each Blind
• Built-In 10 Memory DTMF

Auto Dialer
• Buil t-In CTCSS

PLUS MOREl

WARRANTY SERVIC E CENTER f OR:
ICOM, ,AESU, TEN·TEC

FOR SERVICE INFORMATION CAl l
('12) U2~52

FAX 112-<165-4«9
MONDAY . FRIDAY

1:00 AM ·12:00 NOON

TEAMS:
Prials Do Nat INdlllle ShIppIng.
I'riee'M ...,itllabllly hbjld"

CUIIO' W-~hoIt Nota
Mn1 O'HrI S~ip," Tileb," Diy
COD', W*-ISJ.50 + slIIpplngl

~ r:::::;;; l ffi

P.O. Box 6522
220 N. Fulton Ave.

EYansville, lN 47719.(1522

Store Hours
MON-FRI: 9AM - 6 PM

SAT: 9AM - 3 PM
CENTRAL TIM E

SEND Ii SELF ADDRESSED STAMPED
(!iOCI ENVElOPE !SASE) FDA NEW AND

USED EQUIPMeNT SHEETS.

the::-:-::===RAIISTAnON

You 've bought our replacement batteries before. ..
NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

MADE IN
THE U.S.A.

SEND FOR
FREE CATALOG
AND PRICE LIST

CUSTOIIIlADE IATTtIllY
' ACKS I INURTS
Made to your specifications.
lelll duc1oi. 0"-1
KENWOOD INSEATS
P8-25-S20.00; PB·21-113.75
PB·26-S20.00
ICOMINSEATS
BP-5-$23.00; BP-3-118.85
BP·7, BP-8

'tAESU'MAXON
FN6-10 7.Zv @ 600MAH

· ~~~ ~~S) ;~ : =~~H
• same size case as FN6-12

Introductory Offer!
P4W l 1v @ 500MAH • $22.63
FN& 2 uv @ 500MAH • $22.63

MasterCard and VIsa
cards accepted. NYS
reSidents add 8'-" %
sales tax, Add $3.50
for postage and
handling ..J

ICOM
CM2. PB2 7.Zv @ SOOMAH
CMS, PBS 10.8v @ 500MAH
SUPER 7S & as
13.Zv @ l100MAH
9.6v @ 1200MAH

(base charge only·1-longer)
Introductory OffM!
SUPER 7S & as . 564.95 each

SOURCE FOR ALL YOUR COMMUNICATION
BAITERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29·11 Parsons Boulevard, Flustunq, N.Y. 11 354

B E SE

In U.S . & Canada Call Toll Free (800) 221-0732 • IN NYS (718) 961-2103 . Telex : 51060 16795 • FAX: (718) 461-1978
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CIRCLE 1180N READER SERVICE CARD

• 0·15 WATTS OUT - ADJUSTABLE
• 6 DIGIT DISPLAY TRUE OP FREQUENCY
• SMALL SIZE: S·W X 2·H X 6·D
• BUILT IN SPEAKER
• BUILT IN SIDETONE FOR CW
• BUILT IN CW FILTER
• BUILT IN RIT
• OPERATES ON 10 TO 15 VDC
• THE IDEAL RIG FOR QRP, CONTEST,

PORTABLE, OR MOBILE

Mod' J HTS· '

---
-

COM

A CURE WAS FOUND

FOR THESE DISEASES :

................ *" " ..
JANUARY 4, 1983

CIRCLE 117 0 N READEASERVICECARO

1. REFLECTED POWER-ITCH

2. KNOB-ITUS

3. QRII-DEAFNESS

4. BUTTON-PHOBIA

S. SWITCH-CANKER

6. SUPER TUNER-BLUES

7. CROSS NEEDLE·EV••

*THE CURE IS:

Naval ELECTRONICS INC.
5417 Jet View Circle , Tampa , Florida 33534
Phone: (813) 885-6091 TeJe_: 289-237 (NAVl UR) Fax : (813) 885-3789

* ONe: SHOT OUARANTI!I!D TO LAST
AT LI!AST FIVE YEARSI

***** *******************
SONNY IRONS. BOX 1502. FT. LAUD., FL33302

3011-&23·8389=~,._.... -_..- ..- . -
'-- THE BOTTOM LINE. -MAXCOM WORKS · -'

CIRCLE 1190'" READER SERVICECARC



WeMakeCW
Fun Again ---CQ Showcase-- -

· Gold Plated Solid
Silver Contact Points

· Non-Skid Feet

· Stainless Steel Adjustable
Spring for Different Fists

· Nylon & Stainless
Self Adjusting
Needle Bearings

· Stainless Fasteners

· Large Clear Plastic Handles

~BenCHeR , Inc.
333 W. Lake si. Chicago, IL 60606

312/263-1808

Optoelectronics Model UTC150
Universal Countert Timer Module

Optcelectronlcs Inc. has announced a
l D-digit Universal CounterfTimer Module
with direct f requency response from .1
Hz to over 150 MHz and up to 9 digits of
resolution per second. Funct ions include
frequency, period, period average, time
interval, time interval average, ratio, pre­
scale. over range, anda 16-segment ana­
log input bar graph. Module size is com­
pact and suitable for OEM use in custom
instrumentation or in a digital panel rne­
ter application. Ten-digil .25 inch charac­
ter height LCD display has annunciators
for function, gate time, range, measure­
ment units, input AlB, low batte ry, pre­
scale. and 16 bar graph segments.

Additional features include an on-

board 1ppm20-40°C, 10 MHz time base
with calibration adjust t rimmer, LCD con­
trast control pot, CMOS counter inputs
(400 mv sensitivity typ), gate light LED,
and an 8-bitA/D on board. Four control in­
puts are for momenta ry pushbuttons.
Connector is a 14-pin dual .025 inch
header. Power required is 5 VDC, 50 mao
Cost is $225 in single Quantity ($149 in
hundreds). For more information, con­
tact Optoelectronics Inc., 5821 NE 14th
Ave.,Fort Lauderdale,FL 33334,or circle
number 102 on the reader service card.

Kenwood OOSOn-Line
The Kenwood Communications & Test

Equipment Group is now accessible via
computer modem. This is an amateur ra­
dio computer bulletin board accessible to
all. Contact Kenwood Bulletin Board Sys­
tem: 213-761-8284. System parameters
are 2400 baud (or slower), 8 bits, 1 stop
bit , nopartty.Operatfnq hours are 5 PM to
8 AM Pacific time Monday through Fri­
day, and 24 hours Saturday, Sunday, and
holidays. Because this bulletin board is
being ru n on a trial basis, these hours are
temporary and subject to change.

CIRClE86 ON READER SERVICE CARD

."",1-15

V.nable
OUlpu1

VDC

LA·2155H
1,!i-60W
,~

CNW·4111

LA-2080H
c So5 W

00 .

5.6AlSA
12A110A
3OA/2-4.1.

PS-SlXM
PS-l2OM
P$.30XMII

1,8-30 MHz (17 BInd_l

200 W CW (3.1).30 MHZ)
100 W CW (1.8-3.4 MHlj

1G-ZSOohm

CNW-41'

Superior Communications Accessories

ANTENNA TUNERS

POWER AMPLIFIERS
(Pr..AmpGaln 15dB)

LA-2035R
Inpul"-" 0.1).3 W
0u!p0J1 Pow9r: 30 W

POWER SUPPLIES

Frequency
R..ge',­
RtIIlr>g:

0'....
ImlMd8nc<l:

Connector.

connector.

CN_52Q

151150 W
151150 W
15175 W
2OOWf2Kw

201200 Wf2 ~w
301'300 Wf3 ~w
301300 Wf3 ~w

'''''00 •sosoc •

Freq . Rang.
Inl. SenlJOr

1 8-150 MHz
1 8-150 MHz
1 8-150 MHz
14C-S25 MH z
l40-52S MHz

'Back iii W1tn ,emole &etlSOnl avail able
• 'NS-600f»\.-Peak pow&!' reading

MOSll.EIIWE
CROSSNEEDI.£
SWMlOWE"R
MrniJ!S

'BliCk ~l ""III mobile btacl<el
• 'Oplionll mobile btackfrllVailabIe

CN-41QM' 3.5-150 MHz
CN-4&lM ' 14Q-45(l MHz
CN-'I65M ' 140-450 MHz
CN.-52QM" 1,8-6(l MHz

Freq. Range
Model Int. Sen~

CN-720B
Ns.660 •
N$-66OP • ,
Ns.663BM '
Ns-e636N'

Cross Needle SWRJPower
Meiers for All Bands

/ ""- DAIWA· .
. .' . '. Electronics Corooration

----.. 18428West 169th 81. • Gardena, CA 90247
DAIWA 213) 538·1043. FAX (213) 538·1096

/ " DAIWA"
. "' :. Electronics Corporation

. _. 1842BWest 169th St. • Gardena, CA 90247
DAIWA (213) 538,1043. FAX (2131538-1096

SJ-;iflC9lions subjecl to cllange ",il hou t noIie8. • AU modeI8 and lrPU no! """""""IfM;!,

CIRCLE BOON READER SERVICE CARD
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Ol·TRI "Sig Horn"
• " Open and Close the Band" with our Della

design, l ull wave OX performance mono­
band, duoband and t riband an tennas

• High Quality construction using 6061·T6
Alum inum and Stainless Steel hardware

• Heavy duty design . "Quiet" OX reception
• EKcellent Gain, FB Ratio and SWR
• 50 ohm gamma teed • 2 kw power
• OL 202: 2 el . 20 meter, 9 ' boom $397.

OL 152: 2 el. 15 meter, 6 ' boom $329.
OL 103: 3 er. 10 meter, 9 ' boom $397.
OL 102: 2 el . 10 meter, 5 ' boom $297.

• OL1015: " et, duobander $489.
2 el. lOm.·2 et. 15m. 7 ' boom

• OL·TRI: 7el.lribander $897.
aer. l Om.·2 el. 15m.·2 eL2Om.
13.5 ' ecom-et. 81'·12.7 sq. h .

• See our Product Review in June 1988
CO Magazine by Lew McCoy, W1 1CP

DELTA LOOP ANTENNAS, INC.
12 BRUSH DR., P.O. BOX 8063

NEW FAIRFIELD, CT06812
(203) 746·6368

DELTA LOOP
ANTENNAS

CALL 913·381·5900
FAX 913-648-3020

TAPE SAVER
1_ ,............._ _--
'nil I T_ ....... " .

II

BUY-SELL-TRADE
All Brands new andreconditIoned.

send $3.00 for our current catalog andwholesale sheet

RecePtion
~,f'r',~

Improve

'. ,

Ei! U EOIlO" r'ROC[S-<iI '<G . ' ''(" MOBil E
P.O. 1lO~ llIS W INDOW COUPLER

. ' IE Df ORD. "',. I176J l~P~K~ II ... l"*' co.. f ..- _ 10 _bid< ''''-~ ,be ,_
( ~ l 'l 7....91" -. _ ... m............. "'" Holes' ~. I'i""bod C....' No o..r... I'lYR ....~

...... (htl..~ ,tHM ..,<1 .. III -.u tnAUI< , ........... _ ....... _ ,-. __ .... _ .....

.. .... .. ....--- -.- ....- ---_.._---...,,-"""--OIY ...... .... ... __• '""'-YU('__I ·.-(_·_1 ..

SATfSF.CTIO" Gl'AlUVTEED' SE "D rOll DETt/iS' y..- ..._rrv _..... _ ..... To' ..

V AK - T ENNA
IDEAL lOM " 'A 'II MF.N"r.'i!,.. _ _-
.. _ ..... , . _ >r "" " " . __,_ we. ,..... ... ..... ... ..

RF PRE-AMPLIFIERS
"- ...... _ .....,.., WOP ...... AVA n.AII1JI: , __ ... ___

' RFp· .~ I ·]JOO MI" l'l<l~ . _1• • _ ..
ImvAc _ (DC .. . ' ''1 _

.... ("'<:''''''-1
' RFT Il ·S....1l 10. ' ell 1301' . 01• .
, ' ''''''' _ lAC l ... _ ..... ._ ..
RJ"TIl _M I"" HIF "' '' 111 ''[ ...

CIRCLE 17600 READER SERVICE CARD

Please send aUreader lnQuines d;'eo=l ly.

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS·

ESTATES ETC.

ASSOCIATED RADIO
6012CONSER BOX 4327
OVERLAND PARK. KANSAS 66204

Plea" send all re ade. inq uiries directly.

AF·606K Razor Sharp Reception .. .Four Stages of Filtering . ..
Variable Bandwidths ... Built-in Speaker.. .PlL Tone Decoder
Circuitry.

DK·210 Sharpen your fiSt Provides perfect 3 :1 dot/dashl
space rene ... 8-50 WPM 3 Modes-Automatic . Semi-
Automatic, Tone (continuousj ... LED speed indicator: .Grid
Block and Direct Outputs.

Audio
Filters

Electronic
Keyer

Coaxial Switches
PAT, No, 59-0003803

c~'"

=201 C5-201G CS"01 CS"01G <S-4
2 P_bOh 2 .....~ .- .....~ ......

F~: eco .... , 3GHz ...... ...... 15 GHz
Connectors: SO-", ,,,.. SO-", ' .... 6"IC type
IIolIItIon: . !lOdB - eeee ."',. ."',. , " dB
,..,.,., RIItIng : 25 I<W PEP 2.:i kW PEP 2.5 1lW PEP 2.5 kW PEP SOOWPE P

lkWCW " wew ,~wcw i ew cw ese wcw
~Lou: .u .l,e dll' ...u..n 02d8

S(le<:U ..... "'<:MclQt. ..............,. • ... .....,.._'rPH "( . I

';' . ~~ DAIWA-
~. Electronics Corporation
DAI

·W- 18428 West 169th 51. • Gardena. CA 90247
,;;,,;..;;,,;.;;,A~ (213) 538-1043. FAX (213) 538-1096

- -
-'

DAIWA

DAIWA"
Electronics Corporation
1842BWesf 169th Sf. • Gardena, CA 90247
(213) 538-1043 • FAX (213) 538-1096

CIRCLE ~ON REAOER SERVICECARD
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Antennas Be Accessories
A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX

From the Mailbag-Part I

a monfhly feature by
KARL T. THURBER, JR., W8FX

~iS month we'll catch upon our mail by un­
zippinq the mailbag for some read er queries
and comments on a wide var iety of antenna
topics. Following that we 'll take note of some
new books and examine some software. First
let's dig in the mailbag.

FromtheMailbag
G5RV Notes lie W4RNl. It' s really amazing to

total up the number of letters we receiveon the
G5RV. Mosl of these involve technical consid­
erations in leedif"IQ the antenna, especially re­
garding coupl ing at the coax-matching section
junction. There seem to be several schools of
thought on the best way 10 feed the antenna .
and our discussion of these conflict ing view­
points has caused some confusion in the
minds of readers.

L.B. Cebik . W4RNL, a regular cortespon­
dent. wrote us with some very thoughtful views
on theG5RV antenna. L.B. 's fetter is too long to
print in its entirety, so we'll summarize its ma in
points, some of which are at odds with those
made by Louis Varney arid other correspon­
dents in last month's column.

L.B. wonders whether the t02 100t G5RV is
"better ' than a t 35 foot HFdipole fed with 450
ohm line via a transmatch. He believes that
this question should be asked , since all the at­
tention focused on the G5RV recently has
created the impression that it is superior to
longer wire antennas.

As L.B. suggests, the G5RV seems to ap­
proach the performance of the 135 foot dipole
as a multiband antenna, especially on the high­
er bands . But we both agree that in general it's
best not to arbitrarily shorten a multiband wi re
antenna unless space demands that it be
done, or if you want to sl ightly alter di recttonen­
tyonthe higher bands.At the bottom line , if you
have room for a 135 foot flattop and want tooo­
erate 80~ t 0 meters, why not go for a full
135 feet?

L.B. also is concerned, as am I, about the
use of certain baluns and tuners with the
G5RV-a very controversial area. As he poi nts
out,exclusively using 450 0hm line and a trans­
match with the G5RV is close to ideal in terms
of eliminating losses. However, he feels this
arrangement is optimum only when the feed­
line run (particularly indoo rs) encounters no
significant conductive objects to upset feed­
line balance, and when the transmatch does
not use a toroidal terrtte-core transformer
balun . useot a W2DU-style non-ferrite (choke­
type) balun can be effective and not be subject
to many 01 the difficulties experienced when
ordinary ferrite-core bahms are used at the
junction of the G5RV matching section and the
coax feedline-even though the G5RV's de­
signer considers the use of a balun with the
G5RV to be inappropriate.

3 11 Poplar Drive, Millbrook, AL 36054
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/fyou wish to feed an HF multibanddipole with
coax and prefer to use a balun to effect the
"batanced to unbalanced-condition " coupling,
consider using a non-ferrite balun to hetp mini­
mizeproblems which mayoccur when running
high power levels under mismatched condi­
tions. The W2DU-type balun is representative
of such non-ferrite baluns. A/though a VHF
model is shown here, theprincipieofoperation
of the HF version is similar. The baluns are
distributed by Unadilla Antenna Manufactur­
ing co.. PO. Box 4215BV, Andover. MA 0 1810.

L.B . believes that there is a lot to be said for
using a W2DU-type or other non-ferrite balun
with the G5RV to relieve balance-disruptinq
conditions indoors, particularly if you use the
shortest length of lowest loss, highest rated
coax possible to minimize overall line losses.
L.B. also suggests that USiflQ th is type of com­
mercial balun or its homebrew equivalent can
help eliminate RF in the shack as well.

In case you're not familiar with them, choke­
type banms of the W2DU type are actually
short coaxial-line extensions of the main feed­
line, surrounded by high-permeability ferrite
beads. The beads insert a high impedance in
series with the outer surface of the coaxial
shield conductor, which provides external iso­
lation between input and output, thereby
blocking current flow on the feedline's outer
surface. With no ferrite core to possibly satu­
rate at high power, and with a large resistive
component in addition to the inductance, the
balun's sensitivity to changes in frequency is
reduced. Thus, you may be able to make much
wider frequency excursions from the anten­
na's natural resonant frequency than with con­
ventional ferrite-core baluns.

But what about the balanced/unbalanced
feedline configuration as compared with a
straight 450 ohm feedline from flattop to trans­
match, ignoring for the moment the problems
in ma intaining feedline balance indoors? L.B.
believes that "The answer to that may depend
on the particular transmatch design . The old­
style induct ively coupled tuner with manual
taps . . . makes the 4500hm system clearly su­
perior. However, most commercial tuners
have gone to unbalanced T-crrcutts (and var ia-

tions) with a toroidal fe rr ite-core transformer
balun to derive a balanced output. Depending
on the quality of that component, using 450
ohm line all the way to the transmatch may be
just deferring the problem of transforme r bel­
uns from a coax-ladder line junction to the
transmatch itsel!. I know of no ferrite-core
transformer baluns which work to near loss­
less perfection at significant SWR levels
throughout the entire f requency span we de­
mand of transmatches. In fact [some new tun­
ers] appear to have dumped the transformer
for a choke system ."

Thanks, L.B ., for your spirited comments in
a ve ry controversial area. Your points are well
taken, though I'm sure to receive some cor­
respondence differing from these views.

G5RV NotesdeW3LC . Ken Hahn, W3LC ,wrote
us last fall concerning problems he was having
in loading and "working out" on fO meters
with his 102 foot G5RV, which used a 34 foot
matching section direct-connected to a 40 foot
length of coax to an MFJ tuner, and later to an­
other tuner. Ken found that both tuners exper­
ienced severe overheating of the roller-coil
slider rod when running 600-800 watts on 10
meters.

After much experimentation, Ken discov­
ered that in his part icular situation use of a 53
foot length of RG-213/U coax resolved the 10
meter problems without appreciably affecting
ope ration on the other bands .

This " one-band problem" is a typical one
with multiband dipoles such as the G5RV, es­
pecially when the antenna is fed with coax
f rom the matching section. This problem was
addressed by Louis Varney in last month's col­
umn, in which he acknowledged that a multi­
band antenna often loads satisfactorily via the
transmatch on all but one HF band. The " quick
and simple" solution is, as Ken discovered, to
add on or cut off a few feet of feeder until the
unwanted effec t disappears. Varney suggests
that doing so is uniikely 10 attectloadinq on the
other bands.

T2FD Noles de N6PL. Our January column,
which included some details on W3HH's clas­
sic T2FD, or Terminated Tilted Folded Dipole,
brought several letters. including a very posi­
t ive one from Bill Shamey. KJ6GR. Bill says he
enjoys reading about "old but good antenna
ideas" such as the T2FD.

One part icularly welcome letter in response
to tnat column was received from Capt . Paul H.
lee. USN (Ret.), himself something of an an­
tenna expert and author of the Vertical Anlen­
na Handbook (presently distributed by the CO
Book Shop). Paul filled us in on some of the lore
surrounding Gil Countryman, W3HH 'soriginal
writings about the T2FD in CO and OST in the
1940s and 19505, several of wh ich we referred
to in January:

"Your mention of the T2FD in your column
in CO for January brought back old memories.
GiICou ntryman was a [Navy1Captain who was

Say You Saw It In CO



Two of fellow CO columnist Dave Ingram, K4TWJ's bcXIks are now distributed by MFJ Enter­
prises. One is Dave 's Golden Classics of Yesteryear, the other his OSCAR Satellite Revue .We re­

ported on both of them in las/ April's cofumn. (Photo courtesy MFJ Enterprises, Inc.)

2. Using a hall -wave dipo le, half indoors arid
hal f out, employing very thin w ire on Ihe out­
side portion, wh ich is run 10 a tree or other
available support This is often more etrecnve
than trying to feed a single-wire against ground

3. Using a thin wire weighted with fiShing­
line sinkers (if you're on an upper floo r), drop­
ping the line down the ou tside building wall,
and feeding Ihe antenna as an upside-down
vertical.

Of course, all of these possible solutions
probably violate your condo bylaws or apart­
ment rules, so you'll have to weigh the risks 01
operating clandestinely using hidden outside
antennas. Bear in mind that fUlly indoor anten­
nas. while possibly not violating the rules. tend
to cause lots 01 RFI by radiating right into the
building wir ing. making it "hot " with your RF.

The ARRL Antenna Book has a whole chap­
ter on restricted-space antennas wh ich may
giveyou some ideas if you're forced tooperale
under such conditions . Other AARL-d istri·
buted antenna books which you may want 10
look at lor ideas include the Antenna Compen­
dium, the Novice Antenna Handbook, W1FB's
Antenna NotetJoDl<, and G6XN 's HF Antennas
for All Locations. Also, W6SAJ's Wire Anten­
nas. sold by the CO Book Shop, should provide
some useful tips on hidden and restr icted­
space antennas, Finally, J,A. Stanley's Ham
Antenna Construction Projects has a whOle
chapter devoted 10 compact and indoor amen­
res.It's sams book *20654, though I note that
my copy is copyright 1969, so it may be out of
print today.

In view of the many requests we receive for
help with Ray's problem, we'd appreciate
readers who have touro other good books on
invisible and restricted-space antennas to ten
us about them. We will, in turn, share Ihe infor­
mation with our readers, And, speaking of
books ...

From the Bookshelf
Follow·Up on K4TWJ Books , In last April's col­

umn we took note of two self-published books
by fellow CO columnist Dave Ingram, K4TWJ,
One of these was his Golden Classics of Yes­
leryear, a collection 01 tales, rig vie ws, ell-time

520 coax cabte

NOTE:
Not drawn to scale.
Tap lor optimum

SWR (suggesllo
cut stub long inilially)

Fig. 1- Easy extended Double Zepp match.
W&JAO finds thai he can direct-feed his EDZ
(which he 's rounded to Xwavelength on a leg)
with coax via a short X- or X-wavelength mat­
ching section. He suggests cutting the mat­
ching section slightly lOng. as some tuning is

required to minimize SWR on the coax,

na problem that rs auroo typ ical today Ray just
received his Novice license, but lives in a con­
do and is unable to install an antenna outside
of his apartment-the building bylaws forbid
cosmetic cnarqesotme building by residents ,
Ray would like to operate CW and work some
Dx on the HF bands . What to do?

This type of situation is typical in tcoav's
aoartmensccrcc environment. If you wish to
fUlly observe their restrictions, your only re­
course may be to operate using torauv indoor
antennas (especially poor on HF) or limit oper­
ations to VHFIUHF where antennas placed
near windows may work passably well . An­
other option is to limit your operating to a mo­
bile, club, or vacation retreat scenario,

Jf you st ill want to work out from your home
OTH under such conditions, and are will ing to
risk some Ilack l or m inimally disturbing your
bunornq'e environment, some things you may
try include:

1. Using a center-loaded whip installed on a
as-oecree bracket (l ike a flag) o n your window
or balcony. You may wish to run up your " an­
tenna ftag" only a t nigh!.

an electronics ctncer at the Charleston, SC
Navy Yard in the early 1950s. As I recall , he
was very instrumental in gelling Ihe T2FD in­
stalled lor ship-to-shore use by Navy Radio
Charleston(NRC). The antenna I recall wasde­
vised by NRl (Navy Research lab) at Anacos­
ua. DC. It was a very good antenna for that pur­
pose. We had two of them at Charleston with
500 watt transmitlerson them, which I remem­
ber weu.

" Gil was a good fr iend 01 mine. He went
Irom there to the Bureau 01 Ships in Washing­
ton. He was always a very active amateur ,
mostly on CoN and was well known in Navy cir­
cles ,Gil got (the call1W3HH when he moved to
DC, and that's when he wrote about the T2FD;
I don't recall his W4 call in South carol ina ... I
enjoy your articles ... Antennas are my tavor­
ue subject !"

EDZ Notes. In response to ou r mention 01 the
EDZ in several previous columns,most recent­
ly in July 1988 and MarCh 1989, we received a
number ottetters wilh comments and sugges­
tions on lhe 1.28 wavelenglh Extended Double
Zepp as a practical singl~nd skywire. let­
ters we re received !tom David MyriCk,
W3DBA, Jon Kannegaard . N6RSY, and John
W. Schwall . W&JAO John adds a enuerent
wrinkle to tne EDZ.

"In 1980 I was keeping weekly skeos with a
fr iend [Mike) in scotnem France, usually on 15
meters One Sunday he came on with a much
better signal: He discovered a newantenna.or
so he thought. Whal he described was the
EDZ; I sent him the description from the ARRL
Handbook. t toio him 10 next invent the wheel.
We got Quite a chuckle out of it , but the unique
thing about his version was the method he used
to feed the EDZ ."

" He started wilh 2r. wavelength wires toto­
ed ~ wave down as a stub. Ihen fed il directly
with coax. shield 10 one side and center con­
ductor to tne ctner . It took a lillie tuning to find
the spot where SWR was minimum, bUl with a
little patience it (minimiling SWRj courd be
done." John also notes, " later, 'we' dis­
covered that illhe stub was %wave long, (then]
tuning to an SWR of almost 1:1 could be ac­
compl ished."

"At the time I was using a 15 meter mono­
bander and wasn't doing much on 10 meters.
(So) I built [an EDZ) .. , and suspended it from
my tower so as 10 get il as ve rtical as possible,

Neither Mike nor I used any kind of antenna
tuner; all the tuning was at the design point, on
lhe antenna ,. I used 450 ohm ladderline lor
the stub; Mike used the parent wire from his
antenna and approximated 600 ohms because
01 the unavailability of raooerune at his OTH, "

" The other thing we noticed, when using the
EDZ as a vertical or sfoper, the matching stub
should be as close to perpendicular to the an­
tenna as possible. This makes ndifficult using
the 5f8.wave sue scscercec from a lower."

John considers the EDZ to be a very ellec­
nve antenna : " From southern France to south­
west Ohio, M ike 's EDZ was consistently one S­
unil better than a 12AVO vertical, and a lot of
times as much as two s-cnns (better]. " Too ,
" The COO)( feed is very attractive because
openwire line isn't the easiest thing to work
with br ing ing it mtome shack. Maybe someone
will come up with ways to feed two 01 these in
phase on 12 or 17 meters."

Fig . 1 stows the Extended Double Zepp
matching arrangement John came up with.

Oper, ting witll Anlenn, Restrictions. Raymond
Hartl, KB9BYL, wrote us describing an anten-
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$28I.IS
.'st.to

,$299.to

=0• ••
,

Mon·Fri: 9 am-Spm
Sat: 9 em-jpm

. - :.,
- ..•

• ••

•

\IXUIII,lNG
Tun••

• Low Pass PI·Network Tuning
• Bull l·ln Ant enna Switch/Balun
List Price SB75 CALL TOOA' TO SAVE

PK.232 Peck.t Controll.r , CALL
144 MHz t,opol• . . , .... , .. , .. , CALL
440 MHz lsopole . . .. , .. , CALL

Ot~, .lEA p,oducts .Iso In Slock ealll'!

NEW Mod.1 MFJ-llBB 3KW Tuner
OnIY'239.15

1218 Mum Mod. TNC , .•.. , . . , .. ,1239.9
12108 TNC Unit $129.9
202J2G4 Antenna Sri""'." .. $59.9S111!J.9
250 011 Lo.d $49.9
28012B2 Dry Lo.ds , $29.951$89.9
4071422 ElK!. K.y , 189.951$111.9
to1/9410 Tun... 5511.951S9I.1
14901989 Tun ,S139.951S299.9

MFJ

KAM All Mode T.rmln.1 Unit .
KPC II P,ck..t Cootf1;lIl.' .
KPC 4 Nod_ Contf1;lIl ,

TITAN
HF Linear Amplllier

1500 We'" Output Full aSK
t80-15 M..t.... Pairol EIMAC 3CX8QOA1

List $2,685 CALL FOR SPECIAL PRICE

PARAGON
General Co. e,age HF Transcei.e,
Mlcroproc..ssor Controlled Mull l·Scan
62 Memories

lli1r

LIST
ATR15 , 330.00
RCS4 , , . 134.5O
RCsaV 134.$0

FT-470
2mT7Oem
Dual eand

• 42 Memorl..s
• OTMF Autod lale'
·2.3 ·5Wells
CALL FOR SPECIAL PRICES

FT-411 NEW
2 m..t ..r HT
• 49 M..mori as
· 2.3t0 5Wells
• hl..nded
,~

FT23R2mHT
FT 73R 70 cm HT
• compact size
o 10 memories
• upto5Woutpui W/FNB 11

CALL FOR SALE PRICES!

VAESU

A"!EIUTIlO~

AL80A

FT767 GX HFNHFIUHF
CALL FOR SALE PRICE

- ---- ~- ...
_.-;:;----~-- ,;..

a IIIltl .... ....
.... -, .. ,- .., .;:. ,.
'--" ..... v .....

FT·736R
New All Mode 8ase Transceiver
CALL FOR SPECIAL PRICE­

SAVE $$$!

FT·757GXlIl
CALL FOR SPECIAL SALE PRICE!

~
30W In - HOW out
LIST $299.00
MocMl Band In·Out L1SI Prlc.
2-23 2M 2·3QW 1112.00
2·2H 2M 2·HOW 1299.00
2·I H 2M l a-HOW 1299,00
2·4H 2M 45-HOW '299.00
3-22 22(1 2-200 1112,00
3-211 220 2-11OW '299.00
3-3t2 220 :JO. l2OW '264.00

CALL FOR SALE PRICES

'",",
oualban-f--__--:--:-::::::::::=:=--:--:.,.- i

'MHT

o
ICOM

• 5 Wells on
Both Bends

RX l 36-H4MHz
44().450 MHz

• Stores Standard &
Odd Olfsets

CALL FOR SALE PRICE

IC·2GAT
2 m..ter HT
RX 138-H4 MHz
TX 14().150MH
1 Wans

--
'=" ~ "=-

'" ... ~~ -...-
C'

- -;;:

J " : §i1

IC·73S Ultra Compact XCVR
With General Cowerage Recelwer

CALL FOR SPECIAL PRICE!

IC·72S Ultra Compact HF XCVR
• 26 Memorles wl Bend Slacki ng Regi sters
• USB/LSBlCW, AM Recel.e Optional

Module for AM Transmit and FM TX/RX
• 1I10·l0M Op.lfation • 1DOW QUlpul
• nee..l. e 30 kHz-33 MHz

CALL fOR SPECIAL PRICE

IC-765 New HF XCVR
• Bullt-In Automatic Antenna Tuner &

Powe. Supply
.99 Memories' 1DOW Output
• General Co. e'811e Racei.e,
• Baod Slacking Reglst..rs

CALL FOR SPECIAL PRtCE

IC·781
HF "PERFOAMANCE" RIG list $2,245.

• 160-10MlGenerel Coverall. Re<:ei".. CALL fOR SPECIAL SALE PRICE
• Buill-in Power Su pply and ",utomalie OMNI V

Antenna Tuner f----------------i NewHF T,ansce iver, Ham Band Optimized
• sse, CW, FM, AM, RTTY ' a SK lo60 wprn fo' Reduced Phase Noise and Dynamic

CALL FOR SPECIAL PACKAGE PRICESI Range, Dual VFO's, SCannable Memories
& More.

List Price $2,245.
CALL FOR SALE PRICE

TEXAS TOWERS
Dlw. 01 Texas RF Distributors Inc., 1108 Summit Awe. , Suite 4 • Plano, Texas 75074

TM3530A (25W)

TM231A(SOW)

TH·75A

-- Cool. Amp. ICS ,I,mpo ~~

,~. , • ""TH215A RS',I, • ,
~

RS'V. ,
" "2," HTXCVR ,=. " " es

,TH'25AT, TH-4SAT, ,,- " ec n'
TH·205AT ,,~ " ~ ",

ALSO IN STOCK - " ~ ..,- " ~ =CALL FOR SALE PRICES' ,~. " ec ""

(Pric., I Ay.ll.blllty Subject To
C~nge Without Nollc_,

TR·7S1A
All Mode 2m Mobile

. ,

T5-711A TS·811A
CALL FOR SPECIAL PRICE

TM 2570A (70W)
TM 2550A (45W)
TM 2530A (25W)

CALL FOR SPECIAL PRICE

KENWOOD

i":. .r:mr- b . ':
-... --- ·0· '· .

• •-.-- ... --
... itttt··· "'.. . ' ,

TM ·721A
CALL FOR SPECIAL PRICE

T5·1405
CALL FOR SPECIAL SALE PRICE

NEWTop-<lf.the.llne T5·9405
HF Trenscelver
.100% Duty Cycle
• 40 Memory Chennel'
CALL FOR SPECIAL PRICES!!

Ts.440S NEWl
CALL FOR SPECIAL SALE PRICE

CIRCLE a ON REAOER SERVICE CARO



favorite circui ts, keys. and bugs of all kinds
from romantic days past . The other was his
companion OSCAR satellite Revue, an antbot­
ogy and guide to satelli te setup and success
written in nontechnical and easv-to-crcer­
stand language

I now seemat MFJ is distr ibuting Dave's two
books at $9 .95 and $7.95, respectively.
They're available direc tly from MFJ or through
thei r dealer network. For information, contact
MFJ Enterprises. P.O. Box 494, MiSSiSSippi
State. MS 39762.

Ttlr" Irom Brady Books. If you 're "into' the
world 01computers, modems, and online com­
put ing , lhree new authoritative Brady comput­
er books may whet your whisUe.

Michael Banks' The Modem Reference is a
complete guide to modem select ion, lns taua­
non. and applications. The book covers just
about anything you might want to know about
online telecommunications, There's a special
emphasis on the details of data transmission;
communications protocols; modem selec tion,
installa tion, and troubleshooting; communica­
tions software selection; and using online ser­
vices and bulle tin boa rds , The $19.95 book al­
so includes a shopper's guide section tha t
contains detail ed information and special of­
fers on a va riety of hardware, so ltware.and on­
line services.

There's another authoritative opus tron on­
line maestro Al fred Glossbrenner, h is Master
Guide to Compv5erve. optimistically billed as
" the on ly book you'll ever need for Compu­
serve- ." If you 're thinking about subscribing
to the corrocserve Information service , or
have recently subscribed to the service, th is is
perhaps the book to read for gett ing the
straigh t story about what CompuServe is and
what it can do for you. The book. from one who
really knows how to " work" online computer
services, also includes a number of tips and
techniques not included in ccmpuserve's own
manuals. Glossbrenner 's book me ntions nu­
merous professional and hobby forums, with
the popular HamNet (and information on how
to access it) even being mentioned on page 263.

Finally, if you're really into computers and
wa nt to we igh down your bookshelf with a tfu ly
authori tati ve reference guide to the computer
industry. conside r at $29.95 The Computer In­
dustryAlmanac 1989. This 2 inch thick , 7 ~" x
9Y," tome is chock full of inside information on
the people, companies , products, and trends
thai make this indust ry endlessly fascinat ing
Some of the informat ion covered rncnoes pro­
files of top industry companies , rank ings of
hardware and software, product t rends and
awa rd winners. listings of the industry's most
influent ial executives and their salaries, and
more. At the bollom line, if you're in the com­
puter indust ry professionally , you 'll probably
find the Almanac indispensable; il you're a
computer user and casual obse rver, you'll find
it a fascinating source of interesting informa­
tion and trivia .

These books are ava ilable in most of the
large chain book stores. If you can't find them,
contact Brady Books, One Gull and Western
Plaza , New York , NY 10023.

Sohwar. Topix
EZCOOE , John E. Mahoney, KB60 BS, sent us

his very nice Morse shareware Morse code
learning program for the IBM PC, EZCODE ,
wh ich he oilers upo n receipt of an SASE 1I0ppy
disk and mai le r.

A major feature of the program is the ability
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to send from 1 to 50 random charac ters ot tixed
or random length; the words tested can be real
wo rds from the built-in " words tnes' contain­
ing over 20,000 real words. Cha racters can be
Iyped to the sc reen as the code sound is nee rd
Any ASCI I file can be used to generate the
code. and the speed can be changed from 5 to
29 WPM in normal operation. Many other ad­
vanced " intelli gent" l eatures a re ollered by
John's program for the IBM PC and compalibles.

John offers to send a copy of the prog ram to
anyone who sends him a double-sided, double­
density (360K), 5'A inch lloppy preformatled
disk along with a creeooressec floppy disk
mailer stamped with the correct postage (usu­
ally 45 cents). For this good deal, contact John
E. Mahoney, KB6QBS, 1388 Via Del Los
Grande, San Jose , CA 95 120.

PraCamm Plus. Although we've highlighted
and reviewed several exceuent telecommuni­
cations software programs for the IBM PC in
the colum n, there's 00 secret about mycomm
program of c hoice; hands down, it's ProComm
Plus by DataStorm Technolog ies,

Many of ou r readers w ill already be fami liar
w ith ProComm , wh ich has been widely distr i­
buted over the past few years as a $50 share­
wa re product, and thus is ava ilable and freely
downloa dable on hundreds of bullel in boards
ac ross the country , Though modestly priced,
ProComm has stood up well against tough
competition from the many busmess-cnentec
communications soflware prog rams; the
shareware and commercial versions of Pro­
Comm are widely used by amateurs as packet
terminal prog rams lor their PeS. Now Data­
Storm has tuned and tweaked their product to
turn it into a professionally packaged $89 com­
mercial product sporting a hefty 371 -page
user's manual.

Perhaps the most impressive teanrre ot the
ProComm series is its inheren tly intui tive char­
acter, wh ich guides you th rough the entire pro­
cess of using the program, making it simple to
get th ings done, As such, it is suitable for both
the nov ice computer user and the profession­
al, Despite the thick user 's manual, the essen­
tia lly intuitive nature 01 the program allows you
to take advantage of most of its features with­
out ever cracking the cover on the manual if
you so choose.

Another very nice feature is the record
mode. in which tne prog ram can be set to
"learn" ioq-on sequences and other frequent­
ly repealed functions by recording system
prompts and your responses , then automati­
cally generate a script ure whic h you can use
to automate the tasks in future sessions.

Other majo r features include ASPECT. a
very powerfu l script command language use­
ful to automate prog ram operation; term inal
emulation with a keyboard-remapping option;
numerous file tra nsfer protocols; a fully-auto­
mated dia ling directory ; conte st sensi tive
help; an advanced host mode with electronic
mail capabili ties (in effect. a complete mint­
BBS); an included ted editor; access to DOS
from within the program; selectio n of either
pop-up menus o r " Lotus 1-2-3" style menus ;
session logging to disk; and considerably more.

Procomm Plus runs on IBM PCs and compa­
tibles running MS-DOS 2.0 or higher; a mini­
mum of 192K of memory is required for ope ra­
tion, Information on the program is available
Irom DataStorm Technolog ies, Inc ., 1621
Towne Drive. Suite G, P.O Box 1471, Colum­
bia , MO 65205 ,

Propagation Programs lor the Mac. We haven' t

been able to afford the luxury of a Macintosh
computer in ou r hamshack, and we envy those
who can. Some propagation programs from
Engineering Systems might just help you jusli­
fyyou r hamshack Mac.

According to information received from
Paul E. Schmid. W4HET, OX WindowTl,lfor tne
Mac is a S60 grayline program thai displays a
radio map of the world and on it depicts a great
c ircle (grayrine) wh ich represents the twilight
zone separating day and night on the Earth's
surface: it's well known thatthegrayline is an
important factor in HF radio communications.

The program's act ion is based on the stan­
da rd Mac user interface. You control the ac­
tion by cl ick ing on menu selections by using
the computer 's mouse, or by entering their
keyboard equ ivalents. A dialog box appears
when you want to enter a date and time. Whe n
you look through the OX Window on the Mac
screen, you see the radio map of the world
centered on your OTH, and the graytine is
drawn on the map for the date and time of your
Choosing, A shadow pattern is superimposed
over the night region to simu late darkness,and
in the daylight reg ion a small symbol ma rks the
location orrecnv under tne sun (the sub-solar
point),

The map can also be used to aim a beam an­
tenna toward any OX location on tne Earth 's
su rface. since the azimuthal projection stows
all directions f rom the cen ter without distor ­
tion. A window appears when you wa nt 10 se­
lect any of over 400 worldwide locations
(keyed to pref i:les) and show thei r posi tions on
the radio map; a scron bar lets you scan rapidly
through the list and click on your choices. Fig
2 snows major OX Window features.

ESI also oilers two versions of sevcon. a
skywave propagat ion program that oilers
worldwide hour ly HF propagat ion predictions
from your location. Skycom 1.1 's skywave
modeling is said 10 take into account total path
loss, tell ing you exactly when to fire up your rig
and what frequency is optimum for DXing over
a given path,

ESI also oilers a scientific version , skvcorn
1,5, wh ich ts cescneoto rrncre expedmenrauv
inclined users , Similar to Skycom 1,1 , V 1.5
also includes sophisticated algorithms that al­
low you to input refinements on day/night at­
mospheric heights, signal bandwidth, system
loss, m inimum elevat ion ang le , receive anten­
na ga in, and measured calibration pa rame­
ters,Skycom 1.5al50 factors in signal-to-noise
ratio. maximum usable frequency (MUF), fre­
ouercv of optimum traffic (FOn, vertica l F­
layer ordinary c ritical frequency, daylight du­
rat ion, tatnuoes and longitudes, and several
other components. Either version (the V 1.1 ap­
pl icat ions version or the V 1.5 science version)
is pr iced at $45; beth are ava ilable fo r $70 as a
package . Skycom is also available for the
IBM PC.

For more in formation, send an SASE to En­
gineering Systems.lnc ., P.O. So:l 939, Vienna,
VA 22180,

Short Bursts
Same Thoughtson QRP Operation. Nowhere does

the importance of using an ettecttve antenna
come into play more than operat ing ' 'flea pow­
er ," or QAP. When you're running 5 wat ts or
less, a couple of dB tends to make a differ­
ence-although perhaps not quite as much as
you 'd expect: 5 walls is only roughly 2.5
S-unit s below 150 walls , each S-unit being
about6dB

Sey You Sew 11 In CO



$,321
$.521
$.121
59.95
$11 .9
$16,9

-

Mon·Fri: 9 em-Spm
Sat: 9 em-t pm

31l6EHS G"f""fO (3'J9jJ til'~I $. 1 ~/n

1IH~S Go,..;ro 166~ " ....''0) 5.wn
~I1H~S Guywi" {11.200 Il"rlOig) 5 2')/"

1/32 hI .....'." e..tIlo lllll(l i) 'llinGl $ I~m
3/16 CCMe-C~ 13116· or ~132'1 1.4~

1I4CC.. e-C~{1I'·CM>i4l I~

1/4'"_ITilUiSiHlI 5 '~
3/SEE 13l~' Eyo & Eyt '.ml>u<l;ltl S6 9!1
3/&l:J (31~. Eyt &Jaw 'oml>\l<;klt) II g~

1/2 x geE 1112· x g· EyolO E\'O TurnO",,>1t1 19'1~

112 x lIEJI1n· xg·Er<r& ..... Turnl>ll<.1t1 $10.9!I
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$ 10/ n ' ~BN~.~.~..~"~~!!C"'!!!J...!!>,.,.""'-"'''''''''~-__l T.I.. HAIU (15 oq . II. raII.g ) , . .. . , . .$CaIISIIandicI CoppIf1.. . . . . . . . . .. .. . . . . . ...: I"tlUIT1BI ' T.... lI_ stor (!Ooq. II . 'l1lng).. .. . $CaII
!Io milt 18Qa coppa"'C!ad $111I wlnI , ' ..... h i.. HOR300 Huvy Bult' 125 oq II. •atin.) .$talI
DoD bonund 1..,1IIor , .1.19 .. &aTV 80-10mIf VIII $lt9 58TV 80·10 mlr VIII $1
... t RTV4()-10mlfVIII 199 G7·144 2-mtl Base $1

$15 sa G6-144B2·mIf&Sl! S891:1 6iluft . " .. tenIIl IlISIIlIlar
lIipalelOts __ 080131.95 /040$28.95 ........ i 1" 1511 Ie. ... 7s.
SIlCIIIOiPOliK/li .. • S08O $35.95ISOt0 133.95 400W S~ $16 111 $19 $22 $26
AI·band 0iP0li w/ lacldil llni , 129.95 2KW SUI*' S20 $22 $25 $29 $39
GSRV III I11nd ........,. . , . S49 .95 BumI*' MounlS . Spling$ . FOI(IIng Ml!IlSIII SlOCk'
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Tel : (3 12) 234-6600

RADIOAMATEU R116 k
~ ca 00 INC,

~
• Dept. Q

. 9 2 5 Sher w ood rn ., B o x 247
Lake Btuff, IL60044, USA

I ll i n o is resi dents please add 6 'h'li. lax .
All payments must be in U .S . tunds,

SPECIAL OFFER
o Botn N .A . & Inter national Call baOk s

Incl. sniPPing w l l n i n USA $61.00
Incl. sn loplng t o foreign c o u n t r ies 71.00

••••••••••••

1990
CALLBOOKS

THE QSL BOOK!
Extending a 69 ye.1r t radition. _ Dring y ou
teeee new C.UtxKlks fOt 19 9 0 wltn m ore
fealurl!1i tnan ever before .

Tne 1990 Nor-tn American Callbook IIns Ine
ealls , names, and ad d ress Information for
o ...r 500,000 licensed rad i o amaleurs In all
coun trll!1i of Nortn America , from Panama
to C.nada In clu d i n g G reenland, Bermuda,
an d tne C.rlbbe. n ISlands PlUS HawaII and
II'le U .S . possessions.

Tne new 19 9 0 Internal lo n al Call b OOk lists
500,000 licensed radi o amateurs In tne
c o untries o u tstde N or t h America . It covers
Soutn America , Eu rope, A f rica , Asia , and
t ne Pac ilic are. (exclusive of H.wall and the
U .S. possessions).

T he 1 9 90 Call b o ok Supplemen l w lllt>e pUb·
Iisned June I , 1990, w it h I hous. nds 0 1 new
IIce nSI!1i , address chan ges, an d ca ll sign
c n anges received o ve r t ne p recedin g sl "
mcntn s, ThiS si n gl e Supplement wil l updat e
b oth tne N orl h Amer lc.n an d Intern ational
Ca ll b o oks.

Every act ive amateu r need s tne Call b o o k !
F u lly UPdated and loaded with extra
f eatu res, t ne new 1990 callbooks w ill be
pU t) lisned Decem ber I , 19 89 . O rder now f o r
early d eli very w h en tnl!1ill la test cenecce are
available . se. you. deale r o r o rder direct ly
Iro m I ne PUb l iSher .

o N o r t n American calltxKlk
incl . shipping within USA $31.00
Incl. sn lppln9 t o f o rei9 n c o u n tr ies 37.00

o Internal lonal C.IlDook
In cl. snipping wi thin USA $33.00
in Cl. ShipPing to foreign c ountr ies 39.00

o cenece« SUOOlement, Published June lsi
tnct, shiPPing w itn in USA $13 .00
Incl. shipping t o foreign co u n l til!1i 14 .00

249
309
285

12
279
259
354
136

25 AUG 1981, 2 0 17 EOST

VK6 AUS/Perth 299

Dale and Time
Of the gray ~ne on the map.

YP2E ANGUI LLA 145
VP2M MONTSERRAT 145
VP2 V BR. VIRGIN IS 148
VPS TURKS &. (AICOS 16 3

Wh ere It; •• ?

LO CRTION

VK7 AU5 /Hobert It
IIKB AUS/Derwln
VK9 WILL IS IS
VK9 cocce-xeeunq
VK9 MELLISH REEF
VK9 NORFOLK IS
VK9 CHRISTMAS IS
\lKO HEARD IS
IIKO MACQUARIE 15 226

The Where Is .. ? Window
The Where Is window is fitted with
a sao'l bar that lets you scan
through a list of over 400 world
wide locations which shows their
international radio amateur
prefixes, and beam headings Irom
your OTH. When you click on an
item in the list. it is highlighted, and
a small prefix flag is raised on the
radio map. You can raise as many
as twenty flags . CliCking on a
highlighted item remo ves the
highlight and lowers the lIag.

73, Karl , W8FX

the use of QRP by means of awa ros programs,
activities. and contests . CAP ARCf also pub­
fishes a quarterly newsletter , hOlds reg ular
OSO parties. and has a family membership
available . Yearly dues are $5 .

For more information, contac l Bill Harding.
K4AHK, Secretary-Treasurer , CAP ARCI, Inc.,
lD923GartersOak Way, Burke , VA 22015. (An
SASE is appreciated when corresponding with
any 01the club's crncers)

Wrapping It Up
Okay , that's all for this monlh. Next month

more Antennas & Ac cessories topics of cur­
ren t interest. See you then.

Overheard: Treat others ' raons as grac ious­
ly as you would your own.

*~~~ZS3 :': :: .

Prefi . Flag
Locales country on map

-

, -. ' . : .' :. '

• • • • • •· . . . .· . . . .·-..' -' .

~Zl2

e - 1:: " 3

The Gray Line
The gray line divides Earth's surface
between night and day, and its
position is an important tactor in HF
radio communication. OX Window
will compute and show the gray line
lor any dale and time you request
(using an easy to use dialog box), ()(
you can push a dialog button and
have OX Window compute the
sunrise or sunset time. Or you can lei
OX Window simply get the lime from
the clock inside your Macintosh.

Sun Symbol
Marks sub solar point

OX Window'" runs on Macintosh'" 512. 512 Enhanced. Plus. and SE compulers.

Engineering Systems Inc. PO Bo~ 939 . venna, Virginia 22180

Fig, 2- OX Window features. This App/e Macintosh program from Engineering Systems, tra..
takes advantage of the Mac 's easy-to-use graphic interface to generate grayline propagation in­
formation as well as great-circle beam headings 10over 400 worldwide lOCations. Theprogram is

priced ar $60.

Why operate CAP? Some of the major ad­
vantages . in addition to the c hallenge factor ,
include minimum expense and equipment
weight, easie r emergency communications
and pcrtabte operation, pract ical long-term
battery operation, and-ool the leas t-scor­
ing advantages in contests. On the flip side,
commerc ial OAP equipment select ion is Iimi­
led. and voice commu nications is sometimes
more diflicull using CAP, meaning that CW
CRP is the more popular operating mode .

There 's a special-interest group for OAPers,
known as the QAP Amateur Radio Club Inter­
national , Inc., whose motto is " power is no
subst itute lor skill. " The clue. founded by
K6JSS in 1961 , has as us purpose the join ing
together of that segment of amateurs who en­
joy runn ing low power. The club encourages
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Awards
NEWS OF CERTIFICATE AND AWARD COLLECTING

• monthly I••,u,.. by
DOROTHY JOHNSON, WB9RCY

T he Story of the Month for September is:

William " Bill" Willis, KC3YT
USA-CA All Counties '600 , Mixed ,

12-16-88
"As a gift in 1970 my wife, Bea. gave

me a little VHF monitor . AI the time I
thought it was a stupid gill. This receiver
was silent most of the time.

"Yes, I dida little lime on CB and found
il to be worthless, although it did arouse
my curiosity about ham radio.

" I obtained my Novice license as
WN3SDU in February 1972. This Novice
license also qualified me to join Army
MARS and 10 partic ipate on voice . tnJune
19721 Obtainedmy Technician license as
WA3$DU. Finally ,graduation day arrived

~ne~:~~a~9t~4t>:~~~t:ta~ih~~~a~~:I
aminer smiled as he spoke his answer.

" My first new transceiver was the
Drake TR·4C, which was my graduation
gift to myself . You justify the expenditure
to your wife saying 'X' dollars divided by
approximately ten years equals a cheap
hobby, and it keeps you home at night.
For me, many late nights were spent
working OX, checking into various nets,
and finally working the 50 states in 1975.
For the bicentennial (1976) I convinced
my ham friend to work the 50 states, and I
agreed to start again. As you know, a con­
tact doesn't count until you have a signed
card. Well , he finished his Bicentennial
WAS a couple weeks ahead of me.

" There was a short period when I lost
interest in ham radio, after my 2 meter set
was stolen from my auto.

"I loaned my brother Willis, KJ4EJ, a
receiver hoping that he would get inter­
ested in ham radio. Shaking the dust out
of it , he returned it to me, and I thought ,
'No progress: as he was planning 10
move to Florida when he retired in Janu­
ary 1984 at age 55.

" About the time I retired from the Du­
Pont Company Engineering Department
in November 1982 at age 57, my interest
in ham radio became very lively again.
While working for DuPont I was involved
in the mechanical design of machinery
for producing Nylon, Dacron, and other
products .

" In the spring of 1985 my brother sent
me a card saying that KJ4EJ wished to
communicate with WA3SDU. On our trip
to Florida, 'Willis' explained how he was

333 South Lincoln Ave., Mundelein, fL
60060
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Bill Willis , KC3YT, proud holder of USA­
CA All Counties '600.

working the counties. I had heard of the
county hunters but had never partici­
pated. After tuning my antenna system to
the CH Net frequency, I started calling in
to test the water . In July 1985 I worked
KB700 in the 2nd District. Alaska, and
that really got me started.

"My first 1000 county contacts were
confirmed by May 1986, and KJ4EJ then
had 1500. We stayed approximately 500
apart for many months. Our first expo­
sure to the 'eye-ball' OSO was at the Ashe­
ville, North Carolina MARAC convention
in July 1986. At that time KJ4EJ held an
Advanced class license,so I felt that I had
to upgrade my license. I received my new
class license, along with the call KC3YT,
effective in August 1986. Both of us then
really got hooked on county hunting .

"My brother and I both drove new
autos to the county hunters convention in
Manchester , Tennessee in November
1987. Thirteen months later KJ4EJ had
38,000 miles on his car, and I had 26,000
on mine.

"In August 1988when we compared our
lists of counties needed to finish All Coun­
ties, we realized there were about four or
five we both needed scattered around the
country. I needed approximately 75total ,
and he needed approximately 30.

" My brother gave me many counties
on his trip across the country, and at pay­
back time I gave him many in the south­
ern part of the country. A county in a val­
ley in the mountains of Tennessee comes
to mind. I remarked to my wife , ' I don't

KC3YT, with wife,Bea. lt was a great day!

know if he will hear me,' and then called
out , 'KJ4EJ this is KC3YT.' Willis came
right back with '59,brother.' That was the
first time my wife showed any real emo­
tion, as she knew we would never have
left that county without completing the
contact.

"In late September I sent a list to a few
active county hunters,and I also acted as
net control or assistant quite a lot. My list
of needed counties was down to one
when I arrived at the Manchester, Ten­
nessee convention in November 1988.
When KJ4EJ arrived there his list was
down to three.

"Finally the big day arrived. and I left
Wilmington, Delaware at 3:30 AM know­
ing that KJ4EJ had spent the night in Flor­
ence, South Caroli na, and that we could
easily meet in the afternoon for that big
contact. However, KJ4EJ stopped at the
OTH of K40FK for a cup of coffee, and
must have found Pete with a bottomless
pot. I arrived at our destination in the af­
ternoon and asked Paul, WA3TUC, to tell
KJ4EJ I was stopping for toed at Exit 141 .
Hearing them questioning 'What city?'
kind of threw me off base. I responded.
'He knows where I am,' but in reality
KJ4EJ could not believe I would be at the
meeting point so early.

" As you all know now, KJ4EJ, USA-eA
AllCounties "599 and KC3YT,USA-eAAII
Counties "600 each gave the other the
last contact to complete All Counties .
That last onewas Rockingham ,North Ca­
rolina for both. Perhaps that is a first.

" That was really the climax of our
county hunting , and we, as well as my
wife , Bea . and his wife, Sue, thank all
those active county hunters lor all their
help. It is not a few; it is the whole group
that counts.

" As I have said to others, we are all
blessed to be a part of this great country,
and county hunting brings to our atten­
tion how lovely is our land.-73, Bill ."
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CALL FOR ORDERS
1 (800) 231·3057
1 (713) 520-7300 OR 1 (713) 52Q.0550
TeXAS ORDERS CALL COLLECT
FAX 1 (713) 771-7759

All ITEMS ARE GUARANTEED OR
SALES PRICE REFUND;E;;D...,._

"-Ic:om C 181
Ke" wood TH2I5A. TH25AT
TS....OS/...T

Operating QTH of Dov GaviSh, 4Z4DX,
holder of USA~ 7500 '877.

USA-CA Special Honor Roll

Joyce B. La Gasse, WA 1YZV
USA-CA All Counties #617,

All SSB Mobiles
5-5-89

RObert G. Lawrence. K80TQ
USA-GA All Counties "61 9, All sse

5-22-89

Alfred B. " AI" Cornwall , W7HZL
USA<;A All Counties "618. All CW

5-1D-89

r

- - -...
'"
~ =- ~-~--,- ~ ", ......".

• - .. ~

POUCIES
M........... ordier$1000 Maslefr:ard , lIISA.orC.O D Alp'"","
FOB Ho:.o.oIilcn.e><oepIas'- f'yC1l!$St.t"..a 10d\inge-.::u
"'*'" 1Wnsa.tl!edlOpro-S8Ie CIII~lOd'>IIct;tIe-..
ol )'<lO6 ordier Te.... ' esodeo lIS add sales Ia' AI oIllfTlS U lac­
tory Wafl"arI)' pIu$ MadIson war. arI)'
BlnI _ Belde I produets In lItock. c.a 1ocIay .

' ''00

Clllror __

CoO
" ' 00

CoO

"'" 00rsc 00
",00
'"'00
'"00

"'00
"00
49 95
"00
" 00
C~

3 95upCALL
C~

CO'C.,
""""350
'00

each 40
eadl $l

C~

$15 to S30 eacn
500
500
500

~ -x><:l TS1-«lS
New Kel........." ' 101 ·12 1......-

<OM"'""""

TS 790A Supero- 2 """'" 10 em RIg,
1 2 GHzOpcJon "'vaiable....""
Kenwood MC 6OA .. HeiHC·5carnodge onsl
Ic:om C-725
NYEMB5A Tuner
AIprIa Della T,,,,,,,,,,ap HV __
CSl PrIVate PaIcfl V_
"'meco PT 3 Pre Amp
Larsen 2-mel8r on glass
Anleoo2M. 518, Mag. Mount. Camp
VaoGo.-don WondomWA2
Bird 43_elememsiSlock _
Thousands 01 panel meters __
Beldoo99 13, 8261. 8214 Stock
M ICA Capoc~OfS._._ ,....
Amp"e VHF. UHF GaAsFETpreamps
831SP-PL259 SoIverplale (Amphenol)
8261 N Male (Amphenol) _
82,202-1006 N MaIe(9913) _
Double Female UHF.....
UG116RG8X .."
$u.plcrs Elbow PL259-S0239 ..
Aeoo<v"'Q lubes 50-90% olI hsl pr"",
STUPH
Af Amp Melers .._
25 pF/l OI<V Doc_hob Cap__
Tllroal Mike (new mil su.plus) ._
ANBH-I 6000 t ~"""'"(new mil. surplus)
New Demo Un4S for Sale
Kenwoc>d R·5000

USED EOUIPMENT
.... 8QUfPffleI1I. used, dean . w"" 90 day war' anly and 30
day If.. So_ rnon1I>s IuIlfade ag<lo'lSl new~ Sale
pnce .eIunded ~ f'<JI sa\o;!oed

(800)231-3051

4·27-89. (Ed. note: Last month we
reportedAlvin 's having received USA.c4
500 through USA.c4 1500, also Alf CW
and dated 4-2 7.119.)

Tom Petsc ht, K00SA, got off to a good
start by filing his good application for
USA-eA 1000 "'1066, and USA-eA 500
"'2328. Mixed, dated 5-6-89.

USA-eA 500 certificates went 10:
Tom Petschl. K00SA, USA-eA 500

#2328, Mixed, 5-6-89.
Anatoly Chichko. UB50W, USA-eA

500 "2329. Mixed, 5-12-89.
Rona ld P. Smith, VE1GU, USA-eA 500

"'2330, Mixed, 5-22-89.
Robert G . Lawrence, K80TO. USA-eA

500 "'2331, All SSB, 5-22-89 .
Sam H. Moore, Jr., NX5Z, USA-eA 500

"'2332 , Mixed , 5-24-89.
Antonio de Armas, EA8AKN, USA-eA

500 #2333, All SSB. 5-26-89 .
Cla rk E. " Gene" Little , WA4NBC, USA·

CA 500 #2334, Mixed , 5-30-89 .
Roger Nace . K7AYC, USA-eA 500

#2335, All SSB Mobiles , 5-30-89.
Kath leen Nace . N0EYK, USA-eA 500

#2336. All SSB Mobiles, 5·30-89 .

Awards Available
Andorra 5 Bands Award . The Andorran

Amateur Radio Society has announced
the c rea tion of its f irst permanent ama­
te ur radio award . The follow ing rules and
accompanying fa csimile award were fur-

Andorra 5-8and, the first permanent
award offered by the Andorra Amateur

Radio Society.

USA·CA Honor Roll
3000 1000

WA1YZV 648 K00SA >066
K80TO 649 K80 TO 1067

2500 500
WA1 YZV 724 K00SA 2328
K80 TO 725 UB50W 2329

VEIGU 2330
2000 K80TO 2331

W0AWP 789 NXSZ 2332
WA1 YZV 790 EABAKN 2333
K80TO 791 WA4N BC 2334

K7AYC 2335
1500 N0EYK 2336

K80TO 879

The toter number of count ies to r credit lor the United
Stales 01America County Awa rd is 3076. The basic
award fee for subscribers to CO is $4 00_For n0n­

subscribers, il is $ 10 00, Inilial applicalion muSt be
Submilted in the USA-CA Record Book which may be
obtained f rom COCommunications. 76 NQl1h BroaG­
way. Hicksville. NY 11801. USA for $1_25_To qualify
for the special subscriber ra te please send a recent
COmailing label with yoor application . To be eligible
lor the USA-CA applicanl Smusl comply with the rules
of the ptogr8m as 58t lorth in tl'le revi:secl USA-CA
Rules and Prog ram daled April 2, 1985, A COi llPh:tte
c:opy of tl'le rules may be obtained b'f sending an
SASE. to Dorothy Johnson.WB9ACY. USA-CA ccsro­
dian. 333 South lincoln Avenue. Mundelein. IL 60060
USA. OX stations mu:st include ext ra poslage lor air­
mail reply.

Awards Issued
Joyce B. La aesse. WA1 YZV. com­

pleted her paperwork in gexxl order and
received USA-eA All Counties #617.
USA-eA 3000 #648. USA-eA 2500 #724 ,
and USA-CA 2000 "790, All sss Mobiles,
dated 5-5-89.

Alfred B. " At" Cornwall ,W7HZL. made
that last step in his quest and c laimed
USA-eAAII Counties " 618, All CWo dated
5-1 o-B9.

Robert G . Lawrence. KBOTO, filed his
completely filled record book and re­
ceived USA-eA All Count ies #619, USA­
CA 3000 #649. USA-CA 2500 "725. USA­
e A 2()()() "'791. USA-GA 1500 #879. USA·
eA 1000 "1 067. and USA-GA 500 "2331,
All SSB. dated 5-22-89.

Alvin B. Unruh, WMWP, received
USACA 2000 #789, All CW, dated
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nished courtesy of the soc iety president ,
Xavier Espot Mtro. C31LD, and Miguel
Pluvinet. EA3DUJ, CO Staff Director ,
Barcelona, Spain .

1. The award will be worldwide.
2. The award should be permanent .
3. Modes: SSB, CW, or Mixed.
4. Bands: 10, 15, 20,40,and 80meters .
5. All contacts from January 1. 1989

count towards the award .
6. Contacts with the same station can

in nocase be repeated ,even in a diffe rent
mode.

7. Contacts are limited to "C31" sta­
tions only .

8. OSLs representing 5 different sta­
tions and containing the prelix "C31 ,"
should be sent to: U.RA , P.O. Box 150,
Andorra la Vella , Andorra .

Bicentennial of The French Revolution
Award . This award , commemorating the

bicentennial of the French Revolut ion, is
offe red by the French OX Foundation
under provisions of the rules outlined
below.

HF: 100 points-Extra tickets for 25
points .

VHF; 50 points-Extra tickets for 10
points.

One point for a contact wi th an " F"
station.

Five points for a contact with a French
overseas station (FY, FH , FM , etc .).

Ten points for a contact with an F89/F
. station active during May and JUly.
Points in CW x 2.
Award fee : FF 40.• or 12 1RCs.
A metal parchment award may be ob­

tained for 1000 points. Please send
FF70., or 20 IRCs.

Reports must be sent to the Award
Manager, F6EEM, Sylvia Faurez. 4 rue
Duquescl!n . F35170 BRUZ.

DIPLOME

Bicentennial of the French Revolution
Award ava ilable from the French OX

Foundation.

French DX Foundation Award . The French
OX Foundation was founded in January
1989 by the initiative of three radio ama­
teurs-Jacky , F2CW; Sylvia, F6EEM;
and XYL Florence, F6FYP. There were 20
founders (FY5. DJ9. W, VK9. JA, F. PY).

. . • at last . . .
your shack organized!

A beautiful piece of fumiture - your XYL will love it!

$199.50 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with . nsI led rear shall lor you r
v,ewing comfort and ease 01 operation.

FINISHES: Walnut or Teak Stain. sq
Floor $j>Ke: ,,- Wi6e br 30"" ONp

Add,' ......,lnlorml'''''' on Req...., '
C!lec ~1 , Money Onle<s. Banl<.Amenc.ll, d

__.... 0\,0' .... .........-

" 'so A,yao_ F OB. CulYerCrty . Cln CaIJl AddS ." s.... T.. 1
F_ Space 5' '"W_IIy J(l ' DMp ._OE" U R l ~au' A' E S I ~ VITEO_.

$219.95 s-r AMMeow, Racho.lH'fMe'1
4384 k EYSTONE AVENUE. CULVER CITY, CALI F. 90230 _ PHONE (2t31 831-4870 •

._-
f - DX - f

F-OX-F certificate awarded to newmem­
bers of the French OX Foundation.
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NEMAL ELECTRONICS

Call 1'li E..\.tAL fo r computer n blt. CAT\" n blt, .1al n ble, w mi-rigid nblC', ttttphont t1Iblt,
t rimping tools, D-sub ceeeeeters , hrat shrink, nblt lin. high , 'oll altt connecters,

NEMAL ELECTRONICS, INC., 12240 Nt: 141b Avt. N., Miami, fL 33161
(305) nl-;J92.4 Tdn 6975317 24 IIr. FAX (305) 195-1171

Notes
We have two corrections to make. CO,

June 1989, page 66 , Ray Tardiff , K8LOJ,
should be Roy Tardiff , W8LOJ . CO, April
1989, page 103, DJ7CS (Bruno Stanq­
nowskt picture) should be DL7CS. Sorry
about that , gentlemen!

Until next month. Happy Hamming !
73. Dorothy, WB9RCY

The F-DX-F has participated in a cou­
ple of expeditions by supporting C56 and
6V6A and by assuming the complete or ­
ganization in March 1989 of the tr ip to
Marqueses and Rurutu Islands of
F00EXV and FOOCW, with the hope that
those two cou ntries will become two
" new ones" for the DXCC.

New members are welcome. To be­
come a member of the foundation , you
have to sign a chart, commilling you to
respect the spirit 01 amateur radio and re­
ply to all OSL cards .All members receive
the F-DX-F newsletter .

The registration fee is 12 1RCs, includ­
ing postage charges for the award. Apply
to the F-DX-F Manager: F6EEM, 4 rue Du­
guesctin, F35170 BRUZ.

CONNECTORS·MADE IN USA
NETlO TY/HI N plug lor 8fII~9913_• . • . . • . • • . •. $3.95
NEl23 Type N J.ek lor Belden 9913 .. . . . . . . . .. . . . • ,95
P~9AM Amp"enOi~_ 89
PUS9TS PL2S9 I"flon InlllilyBf plallld . . . . . . . . . .. 1.59
Pl2S8AM Amp"" nOl lem.'.I"m,,'" (b#lrrel). . . . . . • 1.63
va113/UGJl(l fflduCBf lor RG58159 (apecl'yl . . . . . .. .22
UG21DS N plug fo, RGB,2'3,2J4 511_ 3.:JS
UG83B N j.ek to PL2S9 MJBPter, teflon . . • . • . . • . .• 6.50
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Call For These Quality Brand Names
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ICm N_. '''-.,"' FNlu<ft 3.141100 """ TS-!MOSI"T GIn. Cwg XcY1 S24\1!i1~ """ FT-'.'GX _ Eco"OOlicM
1C13!!i GIn. C\og lie", 10\1900 """1C~ ' '' GIn. C"1l , lIcYf le9lI,OO CoO , ~"TGIn.Cwg)(Clf 1.....9,~ """ ",-"",,,. ...... """
1C 7Z> N_ UII•.comp,K1 XcY1 90111,00 CoO , TS-140S ComINCl , GIn. C\og lIcYf 11411,96 """ FT·~1 GlI It a.n.CwgllcYf , , 2'996 """
1C-515A '0mI\!.m lIcYf lJ\l!iloo """

T5-6805 HF P1u.5m XC", 11 49,~ """ FT·...7.a- N_ ,moo """TL·922" HF " mp 1749 95 """ FL·7OOlI 15o'n·l6Om Solid 51_e "'mp lll1l600 """P , : , I•• ,. I'lecal_. .. I....
1Cft7OOll 2$-'300 . I,II Hz Rew. n \l!il OO """leRn" lOll kHz·30 MHz Rew. ..... """

R~IOOkHz.JOMHz 1049~ """ FRG-8800 1~ kHl · 30 MHZ 7M1~ """R·:OOO l~kHz.JO MHz ~ .. """ FRG ·960060-IlO5 I,11Hz ..... """'" RZ·l ComINCl Scanning Raew 599,95 """ '"IC·22lloAiti N... 2Sl4s.. MobileS ,.",,, """ '"' FT-4 " N_ 2m ·'LoaOed·· HT "' .. """IC·21!>A1H SOI loo.- "II IllOde Base 1299J I399 """ T5-71 IA Alt IllOde BaH Z!>-. 105995 """ FT·212RH Ne .. 2m, 4s.. moDi'e 4M195 """IC·28AIH 2Sl45.. . Fill Mobi le s .t69J499 """ TR·1S1" " II 1ll0<Jll Mobile~* 669~ cen s FT·2'9OR " IIIllOde Pon_ "' .. """IC·2O... T. N.... 1"'HT 42'9~ Call $
lo.2S" N.... Ill ie re Sized HT 4 111 00 """

TIll·231 " Mobile 50-. Fill 459.95 """ FT·23 RITT Illinl HT ,.. .. """lo.goo SI. a.n<l lllobile 631100 """
TH·215A, 2m HT 1'111 11 " II "'" """ ""'' 0.901 N. .. R.mole Mounllllobile '" Call$
TH·~AT 5.. Pocket I'll NEW 3611.95 """ FT·7 12RH, 7Ocm,~.. mObile 499115 Call S
TM·721A 2m17Oc m, FM, MobUe "' .. calI S

""' TM-&21 2m122O, FM, Illobue 72'9.95 CIIlI S VHFAlHF Full Dup'"

IC·4 75A1H 25175.. AI' Modes 139911599 Call S TM·701A 25.. , 2m1440 Ill obile "' .. CIIlI S FT·736R, "' a", "II Mode , 2m17llc m 1749,115 Cel! S

IC-48A FM Mobil. 25.. ","00 CIIlI S TH·75" 2nlI7Ocm HT 549.95 Call S FElI.73$·S0 6m, lOw Mod ule 259,115 Call S

IC-4GAT, N. .. e.. HT 449 ~ Cail S

""'
FElI·13&-220 220 MHz,~.. MOdul. 279,115 """IC-04"TFIllHT 449.00 """ T5-811" All Mode a ...~.. 1,265,95
FElI·13ll--1 ,2 1,2 GHz, law Mod ul. 53995 Call S

1e-32"T Dual Sand Handheld "' .. CalIS
Call S FT-69OR M1( 11 . lim , " It Mode, port ~995 Cali S

1C-3210 Oual Band l,llobile "' .. """
TR-85I" ~ SSBiFM n l.95 """TM.4.31A Compacl FI,II 35.. Mobila 469 95 """

Dual f1a_
IC-:l'5OOA FI,II, 440112 GHz l,IIObile ..... """ TH-45AT5.. Pock.' HT NEW "'.se """ FT-41OOfl H, 2Ml440 l,IIobi' e ..... """22O MH2 TH-55 "T 1.2GHz HT S24,95 """ FT-470Compacl 2mI1Ocm Mobi la "'.. """!C315A All·I,IIOdU, Z!>-.. BaH 51. ''''00 """ TI,II-531A Compacll .2GHz l,llobila ..... """1C-38A~.. FM lIcYf ..... """ =.~

-,~

!C37" FM l,IIobila Z!>-. _\l!il oo """ TM-353OA FI,II220 I,II Hz Z!>-. 511195
FTR,24102m Rapealar. '2'llIl95 """""" FTR·5olIIO 70cm "'-pa.al..... "..., """1.2 OH, TM-321A CompaclZ!>-. Mobi le ~1I95 """!Cl 2GATSupar HT "' .. CoO , TH-315A Full FNl u"", 2,Sw HT 411195 """

-
CIRCLE 123 0N READE R SERVICE C"RD



Washington Readout ~~~n~ht~r~'K'~·YMA'A. W5YI

REGULATORY HAPPENINGS FROM THE WORLD OF AMATEUR RADIO

Pressure Mounts on the Electromagnetic Spectrum

T his month we discu ss what appears to
be four separate issues:

1. The FCC's recent refusal to recon­
sider their ruling to reallocate 2MHzfrom
the 220 MHz amateur band to business
interests ;

2. The Commission decision 10 imple­
ment spectrum sharing between current
radio services(including IheAmateur Ra­
dio Service) and low-power devices.

3. We examine a bill being introduced
into Congress that provides for reassign­
ment of government radio frequencies
over the long term 10 new technologies in
the private sector; and

4. We excerpt from two recent
speeches given by Ralph Haller, N4RH,
Chief of the FCC's Private Radio Bureau.

Actually, all seem to make the same
point ! The message is that for all practi­
cal purposes the radio spectrum has
been used up, but the need for radio fre­
quencies continues to skyrocket.

FCC Declines To Reconsider
220 MHz Decision

It sort of looks like the reallocation of 2
MHz from the amateur 220-225 MHz
band to business interests is going to
stand, The FCC has denied petitions from
the ARRL, the National Communications
System (which falls under the U.S. De­
partment of Defense), and hundreds of
amateurs and amateur organizations
asking lor reconsideration of its decision
to redistribute spectrum presently occu­
pied by the amateur 1 v.. meter band. The
reconsideration matter was presented to
the FCC Commissioners by the FCC's Of­
fice of Engineering and Technology
(OED.

OET said that a number of factors were
important considerations in reaching a
decision. " .. . there was a need to provide
spectrum fo r the Land Mobile Service to
foster the development of spectrum effi­
cient narrowband technology, Such tech­
nology is expected to play an important
role in the ... continued growth of the
Land Mobile Service."

The FCC " .. .concluded that the public

National Volunteer Examiner Coordina­
tor, P.D. Box 565101, Dallas, TX 75356­
5101
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interest would be best served by a com­
promise of allocating 2 MHz, 220 -222
MHz, to the land Mobile Sevtce . and the
upper 3 MHz to the Amateur Service ."

In response to their August 1988 deci­
sion, the Commission received about 700
petitions lor reconsideration from ama­
teur groups and individual amateurs. In
general , the petitions argued Ihat the en-­
tire 220-225 MHz frequency band should
be allocated to the Amateur Service on a
primary basis. Amateurs contend that the
Commission has not given adequate con­
sideration to other alternative allocations
for the Land Mobile Service, particularly
to the use of the spectrum in the 216 to
220 MHz band.

The FCC replied that they had Indeed
" . .. considered a wide variety of alterna­
tives at length.... However, none provid­
ed [a] satisfactory solution. Use of the
216-220 MHz band lor the Land Mobile
Service substantially increased the risk
of interference to TV channel 13 stations
operating in the 210-216 MHz band, The
restrictions needed to avoid interference
would be so severe [as] to make the spec­
trum unusable for Land Mobile Service in
many major urban areas. Also Land Mo­
bile use of the 216-220 MHz band would
not be compatibile with the existing auto­
mated maritime telecommunications
systems operating in the Mississippi Riv­
er and the Gulf of Mexico."

Amateurs assert that contrary to the
Commission 's conclusion in the Report
and Order , it will not be possible to reac­
commodate existing amateur operations
in the 220-222 MHz band in the upper 3
MHz of the 1V. meter band. Amateurs
are concerned in particular about urban
areas where 220 MHz use is greatest.
The FCC said. " .. . we recognize that in
the top metropolitan areas, that rnoreettl­
cient use of the spectrum will be required
and in some cases, it will be necessary to
share frequencies or shift some opera­
tions to higher frequency amateur
bands."

One of the FCC's principal concerns
was the impact of the 220-222 MHz real­
location on amateurs ' ability to provide
emergency communications. It is well
known that amateurs often provide com­
munications in the event of natural disas­
ters and other emergencies when other
communication systems fail. The Corn­
mission said they believe that amateurs

" . . . will continue to have ample spec­
trum to provide emergency communica­
tions. Amateurs have designated more
than 600 channels which support over
10,000 repeater operations and six ama­
teur bands between 50 and 1300 MHz. "

The American Radio Relay League
(ARRL) asked the Commission to allow
additional oral arguments in the realloca­
tion proceeding. In denying the request ,
the FCC said they already have".. . a
complete written record . . . some 34 vol­
umes. Further, the interested parties
have met on several occasions with
members of the Commission and this
staff to explain their position. Nothing be­
fore us suggests that oral argument
would bring forth any new information"

Commissioner Oueno said that it was
common knowledge that" . . the Ama­
teur Service was well disciplined and or­
ganized," He felt that the new 220 MHz
spectrum division between the Land Mo­
bile and the Amateur Service " was well
done ... and good statesmanship." Corn­
missioner Dennis asked about "footnote
16," which suggested the ARRL submit a
petition seeking spectrum sharing be­
tween amateurs and the maritime mobile
users in the 216-220 MHz band on a sec­
ondarybasfs. Dennis also noted Ihat Con­
gress had suggested this as a possible
compromise .

FCC Chairman Patrick also agreed
that the reallocation was correctly con­
cluded . "I think it 's appropriate for us to
allocate [the 220·222 MHz) spectrum on
an exclusive basis to encourage the de­
velopment of narrowband technology
and at the same time we do value the Am­
ateur Service greatly and I think we have
accommodated their concerns and their
needs in terms of spectrum.... We are
talking about a small amount of the spec­
trum to which amateu rs have access,
number one . . , and number two, we are
giving them exclusive access to [the re­
mainder of the 220-225 MHz] spectrum.
At that point, Patrick asked for a Commis­
sioner vote . It was unanimous: All Peti­
tions for Reconsideration were denied.

ARRL Says: Next Stop, Federal Court! "The
Commission 's action today is a disap­
pointment, but not a surprise." comment­
ed ARRL Executive Vice President David
Sumner. "The entire history of this pro­
ceeding is one of the Commission ignor­
ing evidence that did not support its pre-
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Ina Class
by Itself.

Ranger AR·3500 mobile, all­
mode transceiver is the only user
programmable 10 meter amateur
radio in it 's price class. And
America's most popular. It's a
star performer, in a class all by
itself. Because other transceivers
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and specs:
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• CW Brc-ak-In Board: wt rh variable power control
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Warranly: OnC' fu ll yea r-c- rhe best backed in the industry
2 MOOrl s: JO ..aU P EP eurpun Salr Prietd $319.95

125 wau P EP eerpuu Salt PricC'd S.f29.9S
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AR·)SOO in Japan and performs final assembly and qualny
checks in the U.S.

TO ORDER. CAu.:
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conceived position. Now it will be up to
the Federal Court of Appeals to deter­
mine whether, by so doing, the Commis­
sion overstepped its bounds."

Commenting on the poss ibility of
shared spectrum use by amateurs of the
216-220 MHz band, Sumner said, "We
don't hold out much hope of this coming
to pass. The way for the Commission 10
demonstrate sincerity would have been
to deal with this possibility now, rather
than to relegate it to some uncertain fu­
ture time."

Amateurs use the 220 to 222 MHz fre ­
quency band for a variety of purposes, in­
cluding development of a state-of-the-art
inter-city data communications network
that offers a backup emergency commu­
nications capability to the government
and the general public. No date has been
set by the FCC for terminating amateur
access to the 220-222 MHz band.

§Par115 Molion Denied
The FCC also denied the ARRL's mo­

tion to stay (prevent) the implementation
of the new §Part 15 rules. The new rules
deregulate much of §Part 15, which gov­
erns most nonlicensed radio devices.
New low-power consumer products will
be allowed on many bands. These bands
include amateur spectrum and the spec­
trum of most other radio services. Sever­
al "general " bands were also set aside
for slightly higher (but still very low) pow­
er levels . The general bands are in Indus­
trial-Sc ientific-Medical spectrum In
which amateurs are allowed to operate.

The League maintains that the general
radiation limits for §Part 15 devices are
too high . It warned against the co-loca­
tion of §Part 15 devices and amateur sta­
tions in residential areas in the same fre­
quency bands. It argued that, to the ex­
tent the FCC permits §Part 15 operations
in bands allocated for amateur use, inter­
ference will result and amateurs will be ir­
reparably harmed. The ARRL submitted
documentation of an interference analy­
sis model which claimed that significant
interference will be caused to amateurs
from §Part 15 devices.

Disputing the League's position , the
FCC said that " Many of the changes in
§Part 15 either do not affect amateur op­
erations or would actually reduce the po­
tential that interference would be caused
to ama teurs." The FCC noted that the
only change in emission limits at 1.705~

10 MHz was to " .. . reduce interference
potential by placing a limit on peak emis­
sions.. . . Between 10 MHz and 30 MHz,
because of the change in measurement
technique from average to quasi-peak,
the new limit is not substantially, if at all,
higher than under the former rules. In­
deed, depending on the form of modula­
tion used, emissions limits in this band
may be considerably less."

The Commission said that under these
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House Bill Looks Toward
Shuffling Spectrum

A bill is in the process of being intro­
duced into Congress looking toward reas­
signing radio spectrum from the Govern­
ment inventory to the private sector. John
Dingell (D-Mich.), Chairman of the House
Energy and Commerce Committee, and
Telecommunications Subcommittee
Chairman Ed Markey (D-Mass.) are back­
ing legislation entitled the "Emerging
Telecommunications Technologies Act
of 1989. "

The long-range legislation looks to­
ward lndentifying and reassigning gov­
ernment spectrum to non-government
use. Thebilldirectsthe Secretary of Com­
merce to recommend which frequencies

Radio Spectrum Use Expands
FCC Private Radio Bureau Chief Ralph

Haller, N4RH, recenlly made two signifi­
cant addresses. He was a speaker al a
luncheon meeting of The Radio Club of
America and the annual Amateur Radio
banquet of the Armed Forces Communi­
cations and Electronics Association
(AFCEA) in Washington, D.C. In both
speeches Haller offered a thought-pro­
voking review of the uses of spectrum
and challenges of the future. Here is an
edited excerpt from his two presenta­
tions on topics of timely interest to ama­
teurs:

N4RH on §Part 97 Amateur Radio RulesRewrite
"This was our major project of the

year . We tried to make the [amateur ra­
dio] rules much more understandable ...
to make them match today's technology.
The new rules become effective on Sep­
tember 1. We received 173 comments in
response toour Notice of Proposed Rule­
making. Many of the comments went to
issues well beyond the scope of the re­
write, however, .. . and some sought re­
consideration of past proceedings. Oth­
ers wanted to raise new regulatory is­
sues, . .. or wanted to debate require­
ments set forth in the Communications
Act or the ITU Radio Hequtattons.

"Such matters previously decided in
other proceedings or new regulatory is-
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New compact za.crece kit of eleclronic 1000s
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screwdrivers, ad justable wrench, 2 p.otlr
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ing braid. Highest qualily padded ZIpper
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pay t!'le Shipping charges.

JTK- -I Tool Kit • _ •• _ • • • ••• SIlt.OO

tree Catalogl
Pa~ .!l,,' Pave Of r.a.'d­
lo-l ' nd P'lH; IS'O" lools
A'50 cOO'>I. ' <>5 comple ,e
I''''' oj 1<>04 ~11 5 a"" tool
<&5" 5 Se"" lor vou' !•.,..
copy tOday'

lA JENSEN TOoLs INC.
761 5 Soulh 461h 51. Phoeni•. AZ. B5OoI4

,. Phon" 602·968·6231 TWX 910· 950·01 15

• SUPERSCAF •
IA Swltched-Ca pacitcr Aud io Filter!

The
Mean Little Kit

rl wd ~' J> ' L
I "II I

AFTRONICS, INC.
P,O. BOX 785

LONGWOOD, FLA 32752.0785
(407)330-2676

o;u pot. '>CAF I. a " Ir owllc_-c.pKi'... fil . ...
f... ..limi..." .. In rt ,nn.nd noi Oft cw. MB.
MITV, A\lTOR. " .",ClifT .nd O'l " " .. band
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the wheel , and controlling the electro­
magnetic spectrum are the three most
significant events in the history of man­
kind. The origins of wireless communica­
tions-that elusive magic ca rpet that
conveys human thoughts th rough the
ether-are buried in antiquity. For exam­
ple, the word telegraph may date back to
300 B.C. It is be lieved that it comes f rom
the Greek words tele meaning afar off,
and graph or to write. Together we have
'to write afar off .' The Greeks are also
c redited with having invented the first
telegraph.Torches were arranged to rep­
resent letters of the Greek alphabet to
convey messages between military units .

" It was only the turn of the century
when Marconi made the first radio sys­
tems work . His efforts led to a transatlan­
tic contact in 1901. Almost immediately,
people began to grasp the importance of
radio, especially for ship communica­
tions. The sinking of the Titanic in 191 2
and subsequent legislation to mandate
the carrying of rad io equipment aboard
vessels assured the success of radio ,
Along with that success came requtation
and litigation, People lived for centuries
without electronic communications. It
took hundreds, even thousands of years
for people to understand electromagne­
tism, but only 60 or 70 years for us to con­
sume the resource .

" Think of your typ ical day. You wake
up to a clock radio. You turn on a light that
derives power from a power grid con­
trolled by rad io. During the night, pol ice,
fi re and emergency services have been
using radio to ensure safely . You r break­
fast is cooked by a microwave oven. You
watch the weather radar and news re­
ports on TV,These signals were oeuvered
to the TV station by satellite . You use a
cordless telephone to make a call. On
your way out, you may trip over the radio
controlled toys that the kids have left.
You use a radio controlled garage door
ope ner.

"On your way to wor 'c , you place a call
on your cellular telephone ... and listen to
a Top-40 radio station. Traffic tights you
pass are controlled by radio . You hold to
the speed limi t because the police have
radar . The skyline is shadowed by con­
struction cranes that are controlled by
rad io.

"If you 're like me, you commute to
work on the Metro(Washington, D.C. sub­
way], where a rad io system links the high­
speed trains to a master computer. You
read a newspaper distributed by satellite.
When you arrive at your workplace , mu­
sic delivered by radio greets you at the
elevator.

" Your desktop terminal uses radio to
connect to the local network so that you
can do your job, whatever you do. In our
case, it's answering letters about the im­
portance, or lack thereof, of Morse Code.
{Laughter.}

" Radio systems monitor petroleum

sues first raised in these comments were
not addressed in this rufemakinq . The
ru le making was really intended to c larify
the rules that were there, as opposed to
making major policy changes.

"Unlike the ru les in most of the other
radio services, §Part 97 now avoids the
how-to speci fics of amateur radio com-­
munication systems. Instead, it tr ies to
simply state basic requirements that
each operator and each station must oo­
serve . This lets you use your individual in­
genuity, to develop communicat ion sys­
tems tailored to your own interests and
skills ."

{Editor's note: We have had the com­
plete text of the new §Part 97 Amateur
Radio Rules printed into manuals. These
are available at $2.95 postpaid from:
W5YI, P,D. Box 565 101 , Dallas, TX
75356. Ask for the new §Part 97 Rule
Book.]

On Special Callsigns (PRB-3j
"We were seeking ways for you to ob­

tain an amateur radio callsign of your
choice from private sector organizations.
We had 13 individual organizat ions inte r­
ested in doing the work. PRB-3 had to be
terminated , regrettably , because ac­
cessing a private contractor's database,
monitoring the system and resolving d is­
putes were simply beyond the resources
of the Commission. At this point , we're
also unable to offer the service our­
selves .

" Now, we know that many of you
would like to pick your own callsign . We
have not granted a special caltsign in 11
years. Even so, we still get about 250 re­
quests each year for special callsigns .
We don 't have the resou rces to grant
them, so to t reat everyone equally and
fairly , we don' t g rant any of them.

" A special calls ign system Is much
more labor-intensive than ou r cu rre nt au­
tomated system. The automated system
assigns callsigns sequentially based on
the mailing address and class of license ,
Prior to 1978, the FCC administered a
mini-special catlsign system. In it , we is­
sued about 3,600 non-primary stat ion li­
censes such as military recreation, sec­
ondary, club and RACES licenses, and
special calls igns for Extra c lass licen­
sees who met certain conditions.

" Remembe r, that's 3,600 licenses. In
order to de that , we had a staff of six peo­
ple. To aominister the rest of the amateur
licenses, which was 120,000, it took live
people. Our automated system allows us
today to process al l of the amateur li­
censes, new, renewal and modificat ions,
with just 2,5 persons. The automated sys­
tem has helped us meet the demand for
amateur licensing with hal f of the staff
that it used to take to process the non­
special callsigns. "

On Consumption 01 Spectrum
" In my view, harnessing lire , inventing
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interest? I think not. We've got to start
working together. If we don't do that ,
among all the users that need radio,
we're going to suffer the consequences. J

hope the various radio services can work
together to accommodate everyone's
needs.

"One way to do that might be to
change from analog to digital systems.
We've just granted a waiver to a special­
ized land mobile operator who plans to
use digital, and claims a t o-tlmes im­
provement in spectrum efficiency. That's
the kind of thing that we all need to be
working for. Cable television and digital fi­
ber optics otter more potential than al­
most anything else to ease spectrum
congestion. Unfortunately, many of the
regulations in this country are geared at
inhibiting such technology while they pro­
mote existing spectrum uses or commu­
nication services.

" The amateur radio community has
the potential to offer solutions. You have
the spectrum: you have the technology
available to you to help develop the new
radio systems that will lead us into the
21st century. In the rules rewrite, the
Commission made it clear that it wants 10
encourage the experimental nature of
the amateur radio service . You people
have agreen light. Theamateur service is
free to branch out into an infinite number
of different paths.

" We' re encouraged by two significant
examples of how the amateur community
goes forward on its own. The first is re­
peaters . It boggles the mind to realize
that there 's a network of over 12,000 re­
peaters in this country. Amateurs did this
completely on their own, without govern­
ment funding and mostly on volunteer
time. That is phenomenal.

" The other is the volu nteer examining
system, Last year, over 10,000 volunteer
examiners edmtntstered over 90,000 ele­
ments to 54,000 people at nearly 5,000
exam points . Another 18,000 passed the
Novice test. We haven't had a single
complaint since we put the VEC system in
about the lack of opportunity to take an
amateur test .And that 's something we as
a government couldn't do .When we gave
the tests.we had very restricted hours . ..
and few exam points. The amateurs real­
ly look on this program and made it work .
We could not be more pleased,

"Let these two systems serve as mod­
els of how the amateur community can
work together to find new solutions. I pre­
dict that you will meet the challenge to
help us find more efficient communica­
tion systems. The amateur service will
playa very important role in meeting the
public's expanding need for communica­
tions . Please lake advantage of the multi­
tude of opportunities available through
amateur radio .

"On yes , one other thing. While you 're
enjoying your hobby, bring a friend along.
Both of you will be glad you did."
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computers using radio frequencies,
causing potentials for interference to the
amateur service .

" Demand for spectrum increases dai­
ly . In fact , the rate of demand increases
every day. But we've nearly consumed
the entire radio spectrum in less than a
single lifetime. II's kind of frightening to
think about it . Where do we go from here?
Can we continue on our merry way 01 let­
ting each service promote its own narrow
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and utility consumption , and they provide
paging service . I haven't even mentioned
the uses of radio in military. aviation and
marine services .. or inspace.Amateurs
know that we 've barely scratched the
surface of the potential of radio. Look at
what's on the horizon; high-definition te l­
evision, advanced cellular systems. di­
rect-broadcast satellites, nationwide
land mobile services, more and mare ap­
pliances based on radio technology,
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Contest Calendar
a monthly feature by
JOHN DORR, K1AR

NEWSNIEWS OF ON-THE-AIR COMPETITION

CO World-Wide sse Contest Remembered
- - - - - - - - - - - - - - - - ---------,----,-------

Operating the CO WW
Has It Changed?

How much have w inning operating
strategies changed in the CO WW? Many
causiqns came 10 m ind as I considered
who could best answer this question.One
of our peers stood out as immensely qual­
ified-Ge ne Walsh , N2M. First licensed
in 1954, Gene's fi rst entre into the CO

selves in for ..." in the 1955 results (see
Notable Ouotes-CO WW SSB). Frank 's
able command lasted for 20years . clear­
ly the longest 01 any CO WW Director .

The 1959 contest was a landmark year
as the Mult;~rator/Multi-Transmitter

category was tested for the first time .
Early results were hardly encouraging
(see Category Winners chart). but today
we can safely say that it was an experi­
ment that worked! The CO WW changed
hands again in 1974 when Fred Capos­
seta . K6SSS, accepted the position of
Contest Director. Fred's competent lead­
ership continued the fine tradition of the
contest for two more years until the es­
tablishment of our current co-directors,
Bob Cox , K3EST, and Larry Brockman,
N6AR.

Number of Logs
co World Wide SSB Contest

.B50525.56~BO~6.66~ron7.nnBOB2B.B6
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CJlendar 01 Events

Aug. 26-27 All Asian CW contest
Sept. 3 BUlgarian OX Contest
sept. se YlAl " Howdy" Days
Sept. 9-'0 European SSB Contest
Sept. 9-11 ARAl VHF GOO Party
Sept. ' 0 North American ON Spnnt
Sept. ' 0 Texas OX Society

WARe-Fest
Sept. 16-17 Scandinavian CW Contest
Sept. 16-17 CARL CAN-AM SSB Contest
sept. 17 North American SSB Sprint
sept. 23-24 SCandinavian SSB Contest
Sept. 23-24 caww OX RTTY contest
Sept. 23-24 Classic Homeorew

Exchange
Sept. 23-24 CARL CAN-AM CW Contest
Dct. 7-8 cautcmra OSO Party
Oct 7-8 Pennsylvania GOO Party
Oct 7-8 VKJZL Oceania SSB contest
oer 7-8 IRSA Radiosporting Contest
Dct. B RSGB 21128 MHz Phone

contest
Oct. 14-15 VK/ZL Oceania CW Contest
Oct. 14-15 Boy Scoot Jamboree
Oct. 15 RSGB 21 M Hz CW Contest
Oct. 28-29 caww OX Pllone Conlest
Nov . ,.. ARRL CW Sweepstakes
Nov, 10-12 Japan Inlern'l. OX contest
Nov, 11-12 European RTTY Contest
Nov. 18-20 ARRL sse Sweepstakes
Nov. 25-26 caww DX CW Conlesl

B y now l 'm sure YOu have lOOked at l he 1
1988 co VI/W sse results in this month 's I
issue. However. what were you doing at
OOOOZ on October 29, 1948? II you were
Katashi Nose, KH61J . you had just begun
operating the very first CO World-Wide
OX Contest. For Nose , this was only the
beginning of 29 future ssa entries . The
CO WW Contest was conceived over din­
ner in New York City when a group of fel­
lows led by notables such as larry Le­
Kashman . W210PIW910P, developed a
set of contest rules that have remained
fundamentally unchanged for over 40
years . Ironically, although contesters
tend to separate contesting from OXing,
it was the growth of OX chasing that ad­
vanced the phenomenal interest in the
contest during the early years .

Judging by the operator comments I
found. the inaugural GOWW contest was
a colossal success . The "OX men," as
they were referred to , overwhelmingly
supported the concepts of zone/country
multipliers, 48-hour operating period, one
weekend limit , no country OSO quota pol­
ley, and so on, The second year's activity
(1949) exceeded the first by nearly
100%, forcing the magazine to begin
pUblishing results over a two-month peri- I
oo. In that year 80 meters was experi­
mentally dropped. Imagine how today's
80 meter guns would feel about that. As
the contest gained popularity, so did its
growing administrative load. forcing CO
maqazine to relinquish control in 1952 to
the first and only outside CO WW spon­
sor, The International OX Club , I

In todav's modern age of communica­
tion it may seem trivial ,but promoting the I
contest worldwide was no easy task in
the early 1950s. Without the sponsorship
of a major amateur publication, the job of
managing and promoting a worldwide
contest became nearly insurmountable. I
The turning point of the contest's history
was in 1956 when our friend , Frank,
W1WY. volunteered to form a committee
and bring control back to CO under his
leadership. This happened quite by acci­
dent as he was visiting CO Headquarters
on other business and noticed the enor­
mous pile of logs. It was that encounter
which prompted Frank to later recall ,
"We didn 't realize what we had let our-

2 Baldwin Street. Windham . NH 03087
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Table 1- Notable quotes , CO WW sse Contest results.
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dam combination with an exte rnal HQ-1 BO.
After m y interview w ith Gene I've con­

cluded that unlike today, very d iffe re nt
st rategies w ere used in the CQ WW con­
tests of 25 years ago. Of course, you still
needed to establish you r goa l before the
contest . Howeve r , the w ay y ou achieved
that goal w a s m uch d iffe rent. For exam­
p le , contests we re not ne arly as o rg a n­
ized. The re w e re only a ha ndful of people
to talk to o n the a ir about contest operat­
ing and certai nly no one in person exc ept
for a few contest c lubs. Conseque ntly,
the re w a s not nearly as much activity du r­
ing the contest (see CO WW Log Ent ries
graph). It w as commonplac e for 20 me­
te rs to dro p o ut at 6 PM lo cal time from an
activity perspective. This meant that a s a

Year Quote

1948 "Give a OX operator, who spends all his l ime chasing elusive ones, some rules
and you have the makings of a OX contest.'

1949 " Experimentally, 80 Meters was dropped f rom the contest . .. there is continued
agitation no! to abandon the ba nd as it is useful when properly employed,"

1949 " It' s the bitter truth, but average power of the U.S. winners wa s close to a KW."
1951 " Every now and then a few of the boys think too much publicity is given the high

point men.,.
1953 "Space limitations do not permit list ing of all the scores . . . You may have a full

tabulation of your prefix/country by sending a SASE."
1954 " All logs this year have been c hecked by the Contest Committee and the Potomac

Valley Rad io Club,"
1955 " We didn 't realize wh at we had let ourselves in for when we offered our halld to

CO in checking the 1955 CO World-Wide Contest.e-wt WY"
1956 "Both the 3.5 and 27 MHz bands were little used by single band operators , al­

though the all banders used the m to good advantage."
1958 " Once again it was a run-away for the crew at K2Gl , , . the boys we re out to

break a million points ,"
1958 " K2Gl had as many as four t ransmitters going " , fs it true, Buzz, next year

you're installing an electronic computer to keep you r score?"
t962 " To hear Ed Bissell 01W3MSK lame tell it, it's the operator not tne equipment that

makes a good score. "
1963 " VQ4RF had a real problem . .. Safari Ants and had to operate with one hand

whi le he manned a spray gun in the other. "
1966 " Many 01you will l ind your cla imed scores shaved down a bi t "
1967 " The score f rom VK2AD Y/9 was an other typical Don Mille r performance . . . This

year Don outdid himself."
t 969 "Breaking a mi llion by the single operator is now commonplace; a total of 44 sta­

tions did it this year. "
1970 " We have added a new member to the Committee, Bob Cox, K3EST, who knows

what contest operating is all about . . . now he knows what it is all about after the
shouting stops."

1973 " The PJ9GIW multi-multi contest expedi tion .. . Curac ao must have thought they
were being invaded by an army (wonder what they think of PJt B today'].'

t974 " Phone is such hard work-W4KFC"
t 975 " Many thanks to the W2 who included a check lor $88.20 with this log. Unfortun­

ately , it wasn't made out to the committee . . . besi des, if you want to tempt us, it
has to be at least three digits l "

1977 " Then there was the chap who dropped us a line asking whic h magazine would
carry the CO WW contest results-OSTor 73'1"

1978 "As rwas dropping wire out the apartment window from 260 feet , some tu rkey
was coiling it up a lew floors below- VE3FAC"

1981 " Who says missionaries only run phone patches?- WB5S NAfHR2"
1983 " Sunspots may decline, but the spirit of the CO WW contester just can' t be

broken."
1984 " Es mi pr imer concurso y prometo que no sera el ul timo ! Divertdhlisfmol-c­

EA6SX"
1986 "Finally go them-N5AU"
1987 " Spent 15 minutes using my dummy load, but worked VE1CYl2 blocks away for

a new mulliplier !-VE1CBFfQAPp"

WW w a s in 19 57 as K2K UA. A little­
known fact, howeve r, is Gene's effo rts in
1963 as SAH W . Not o nly d id Gene 's
SAHW 1964 A frican re c ord stand for
20 + yea rs, his 196 3 accomplishments
sti ll stand as one of the ra re tim es in the
history of the CO W W w hen anyone has
won SingleOpera tor, All Band-World on
both modes in the same year!

Amate ur radio w as much d iffe re nt in
the mid-60s. The re w e re fewer p ileups ,
more CW operators, and ce rtainly no DX
lists. And, yes, am ateu rs signed their e n­
ti re callsigns (a subject for a fu ture col­
umn). In 196 3 libya sported 40 + active
amateurs, most of whom w e re not o f the
contest persuasion. Gene's station w a s
fai rly simple-KW M-2 and a TA-33jrfWin-
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Sing le Op/ A.1I Blndl

Multi·Single
CtII • Wins
WA6EPO 2
W7SFA 2
K1AR I
K2BU I
K2HLB 1
K2tEG 1
W2HJR ,
W2eM ,
K3LR 1
W3TMZ 1
W3WJO 1
K4VX 1
W4ATE 1
W4HXC 1
W4QAW 1
K5GA ,
KSJA 1
W60UN 1
W60NV 1
W6AAG ,
WA6ZQU 1
W70L 1
K0UK 1

MUlli'Multl
c,n 'Wins
K2GU N2AA 14
W3MSKI'NJAU 5
W2PV 4
W7RM 2
W3LPl 1
W3WJO 1
NSAU 1
WSNGO 1

Multi-Single
'Wins

3
3
3
2
2

'"K2GL
KX<S
WGAM
WB2SQN
K6£VR

Single Op
ell • Win
W1ATE 5
WA2SFPfW2PV 4
KIAR 3
W6F!A 3
wlZMlKlZM 2
K5MDX 2
W6YV 2
K1KTH 1
KC1F 1
W1QNK 1
K>AM ,
K2HLB 1
K2TA 1
W3LPL 1
W3M$K 1
W3WJO 1
W4AXE 1
W4DA 1
W4ESK 1
AI6VfWA6VEF 1
K6AHV 1
W6GHM 1
W8KM L 1
W9EWC 1
K7AI 1
N7DD 1

ox station your strategy had to include
much more time for calling other sta­
tions . rooev's strategy of " run, run, run"
simply wouldn't have worked in 1963.
Gene recalled that his rates never ex­
ceeded 100 OSOsfhour. In comparison,
KC1 F's USA winning CO WW Single Op­
erato r SSB a-rnlnton-potnt score in this is­
sue inc luded rates exceeding 240 +
a SOslhour on 10 meters .

Although multiplier track ing was used,
Gene recalls that he rarely moved multi­
pliers from band to band. Fur thermore ,
there were few big signals from any part
of the world. Simply put , most contest
partic ipants operated from modest sta­
tions that were much different from the
contest super-stations of today, Contest
operating strategy in 1963 sounded more
like defining your measure of persever­
ance in todav's terms, although I sup­
pose we 'll be saying the same thing about
1989 in ten yea rs.

Table 111- CO wwsse USA winner tally.

Analysis
Analyzing 40 CO INW results is a con­

test trivia fanat ic's dream.One of the side
benefits of this analysis is that I am now
the proud owner of a complete set of CO
WW results, 1948- 1988. This month's
colum n has a number of graphs/charts
that look at the SSB contest from a num­
ber et perspectives . One of the most obvi ­
ous results I not iced was the surprising
lack of dynasties. With the except ion of

S~

82.641
383 ,112
319 ,144
547,768
956,868

1,094 ,591
1,868 ,256
4,128,215
5.414,252
5,515,701
6,743,880
5,741,523
6,682,620
2.619.440
5,248,173
3.859.185
2,890,680
5,137,431
7,302,350
8,940,909

13,299,750
10.687,196
1 0. 61 8 .3~2

10,003 ,266
8,317,872
7,418 ,328

10,838,871
11.116.064
9,529.968

W8NGO
K2GL
K2GL
W3MSK
K2GL
K2GL
W3MSK
K2GL
K2GL
W3MSK
WA2ZJV,

W'"'U
W7RM
W3WJO
W2""
W2""
W,",U
W7RM
W2""
N2M
N2M
N2M

W"'"
N2M
N2M
N2M
N2M
NSAU
W3LPL

Sw.
47,790
60.060
40.629
69,832
61 .270
86,223
98.1 00

417.680
251 ,008
866,250
777,218
160.994
81 ,788

11 0,349
95.964

194,580
487,326
559.661
506,752

1,451 ,219
1,082,496
2,929,552
1,91 4,349
2,591,784
2,294,522
1,765,92 1
2.440,167
1,033 ,518
2,420 ,750
2.643 ,580
4,150,306
3,811 ,563
4.097.640
3.867.640
4,455,190
4,191 ,225
2,791 ,019
4,603,120
4.335.969
4,531 ,168

Multi-S ingle
Col
WGSA
WGSA
WGAM
WGRRG
WGAM
W70L
WGAM
W2HJR
K2GL
K2GL
K2GL
K"'VR
K6£VR
W4HXC
WA6EPO
W3TMZ
K21EG
K2HLB
WA6EPQ
WA6ZQU
W2CPI2
W4AXE
WB2SON
WB2SQN
W7SfA
W7SfA
W3WJD
W60UN
W60NV
KSJA
K5GA
"'VX
KOUK
K31R
W"""W
KX<S
"'"U
""<S
""<S
K>,,"

Sw.
55,875
83.664
" .000

125,723
131 ,930
155,742
176,881
194,464
397 ,500
265 ,630
151,726
21 2,816
11 3.520
157,883
208,517
324,352
598,620
652,176
908,628

1.301,776
1,314,403
1,523,820
1,837,620
1,355,360
2.350.964
1,635,039
1,346,880
1,003.055
1,885,050
2,377,560
2.727,108
3,113,788
2.972.846
3,5~ ,880

3,182 ,480
3,576 .528
2,662 ,116
4,001 ,648
3,109.503
3 ,219,910

46 W 62 64 66 68 60 62 64 66 66 ro 72 74 76 76 80 62 84 86

Year

Table 11- USA winners-Singfe/Multi-Dperator CO WW SSB.

Winning QSO Numbers
co World Wide 88B Contest

Single Op

'"WBKML
W1ATE
W1ATE
W4ESK
W1ATE
W1ATE
W1ATE
W6YY
K>AM
W,YY
W9EWC
WIQNK
W6GHM
K5MOX
K5MDX
K2HLB
W3MSK
WA2SFP
WA2SFP
W4AXE
W2""
K1KTH
W6AR
W2""
W6RR
KGAHV
W6RR
W3LPL
WIZM
W3WJO
W4DR
N7DO
K7RI
K>,,"
W1ZM
A" V
K>,,"
K>,,"
K2TA
KCl f

Thouaanda

3

2

1

o

7

6

6

4

,...
"..
"",,'"'9"
"52
"53
'''''""'956
' 951
,ese
' 959
'960

'9"
""reea
rse
'965
,sse
1967
' 968
'969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

"'"'96'

""teea,....
'965,see

""
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,I CALL US
NOWI

YOUR HAM DOLLAR GOES

FURTHER AT •.•

CALL OR WRITE FOR SPECIAl QUOT(
:.~",,, , yc""es!"

F"AS~ DELI JERY "O ' ,;;:5T DEAL.'.G a-c
PRO','PT DEPE .. ;:)ABLE 5 E R / ICE ca. • ,,:

\'/~ ~~~. "5' <la'.... ~", .. - ;. E GI ,E I~'

" " 111111( ,1,'5 MOST RUl AB LE AMAnUR 110010 DE.'lEI "

SELL·TRADE
New & Reconditioned

HAM EQUIPMENT

PHON' (605) 886-7314
' AX (60S) 886-344«

SPECIAL OFFER!

Get the most of HF Mobiling

Yaesu FT-747GX

CALL TODAY
FOR SPECIAL QUOTE

Callu~ W rit .. Us Todn Fu r a QuUl.. ?
y.... ' 11 F ind Us tu br C.... r tl."OUs, "'11<>\00 Irdg..abl..

and Huncst

STORE HOURS,
, ." • . tat)_,__,
_101_"
_'·" ··· latl
~

-",-"

182 N. Maple
P,O. 80_ 73

Waleftown, SO 57201 L --'

Palomar
Radio Callbook
RUron
Rohn
TelexfHyga;n
'ten-t ee
Unadilla/Reyeo
Yaesu

Oaiwa
Hustler
Kantronics
Kenwood
larsen
MFJ
Mirage/KLM
Mosley

B&W
Belden
Bencher
Bird
Butternut
Centurion
CES
Cushcrah

WE SERVICE WHAT WE SELL -

aN"U &uur~\
In 1937. Sian Burghardt CW(1)IT). because of his intense interest in

amateur radio. began sell ing and servicing amateur radio equipment •
in conjunction with his radio parts business. We stand proud 01 this
long-lasting tradition of Honest Dealing, Quality Products and
Dependable " S·E-R-V-I-C·E '"

AbOve all, we fully mtend to carry on this proud trad ition with even
more new prOduct hnes plus the same " fa;," ,reatment you've come
to rely on. Our reconditioned equ ipment is of the tmest quality with 30,
60 and even 9D-day parts and tabor warranties on selected pieces.
And always remember:

AEA
AUnco
Amerilron
Amphen~

Ampire
Antenna
Specialists

Astron

Write today fo r our la test Bulletin fUsed Equipment List .

CIRCLE 10 ON READER SERVICE CARD

IT'S STILL VACA TlON TIME AT THE BEACH!

Virginia Beach Hamlesl
Tidewater Amateur Radio

& Computer Fair
Virginia Beach, Virginia
September 16,17,1989

Commercial Exh ib itor Info:
Lewis Sieingold

3449 Dickens Drive
Virginia Beach. VA 23452

(804) 4a6·J800

Ticket. Flea Markel & General Into:
Manny Steiner

3512 Olympia Lane
Vi rgi nia Beach , VA 23452

(804) 340·6105

• Major Commercial Exh ibitors And Dealers
• Spacious Indoo r Flea Market
• ARRL Forums
• Lad ies' & Childrens' Programs
• SWL Forums
• OX Forums
• Excellent Food Service
• Held at the Virg inia Beach Pavilion (Exit 80 off 1-64)
• Plenty of FREE Parking
• Major Tourist Attractions Close By, Norfolk

Naval Base, Williamsburg, Busch Gardens,
Harbor Cru ises, etc.

General Admission (for BOTH days) 56.00
Advance Purchase Tickets ONt Y 55.00

(Send SASE -Make Check Payable To:
Tidewater Radio Conventions)

CIRCLE ot6 ON REAO£R SERV1C£CARD
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I tor World Aecord. Scores continued to,
Single Dp Multi·Single Munl·Mulll gradually increase until the late 70s when

lur tin Score Ciln Score Ci ll Score incredible records were achieved in at-
1946 PY2Ae 124,068 ZS6BV 6 .952 - - most every cateqorv (e.g. , 1979 N2AA,
1949 PY2CK 224,349 HC2JA 196.869 - - 1979VP2KC, 1978 9Y4VT, etc .).
" 50 HC2JR 120.204 CN8ET 186.840 - - As mentioned earlier . the directorship
1951 PY2CK 251.664 MI3U$ 156,128 - - of the CO WW has changed hands over1952 CE3CZ 245.769 TA3M 226,512 - -
1953 Cl I FT 268,796 TA3M 282.918 - - the years . The order of reign includes
1954 CN8MM 276,488 FlBM 208 ,725 - - W210P 1948-49, W6QDIW6ENV 1950-
1955 CX2CO 341.21 4 ON4SZ 170,912 - - 52, IDXC 1953-54 , W1WY 1955- 73.

"" 4X4DK 532,620 11 BDV 207,740 - - K6SSS 1974-75, K3ESTfN6AR 1976-1957 FSCH 436,974 ON4SZ 582,798 - -
1958 f8PI 585,120 DJ3VM 357,775 - - present. Finafly , the CO WW has had its
1959 4X4GB 829,864 HZ1AB 476,190 KA2RB 205,042 share 01 committee members over the
1960 V04DT 558,285 4X4GB 729,135 ET2US 258.427 years, 56 in all trom every call area ex-
lOS> CX2CO 876,304 V0 4Rf 542,244 DJ30 U 220,818

cept WID,1962 Xl2Z 647,836 CX2CO 991,728 Dl0WW 361 ,616
1963 SA1TW 662,546 Dll KB 623,948 eX2CO 1,026,086
1964 YV5B1G 757,874 YV9M 1,382,036 YVSAKU 1,463,871 Closing Remarks
1965 CX2CO 1,815,288 ET3USA 1,222,843 YV9M 4,795.200
1966 V09AA1D 3,624,942 CX2CO 2,600,923 YV9M 6,195,211 At the risk of sounding parochial , no
1967 VK2ADYI9 5,045,115 14GAD 2.764,320 OF2AM 9,259,941 amount of edi torial space can give justice
1968 ZD8Z 4,184,680 Dl0WR 3,048.903 OH2AM 10,074.120 to the CO World-Wide , the world 's most
1969 9Y4AA 4,31 8,925 ON4UN 5,117,716 PJ0DX 17,613,400 popular OX ccutest. In tact , I have only1970 KV4FZ 4,961 ,551 PA9Af 4,536,780 OH5SM 6.408,1 71
1971 6D1AA 3,541,71 4 UK9ABA 3,512,652 4M1A 11,723,580 scratched the surface, Frank , W1WY,
1972 4M4UA 5,409,315 PJ1AA 4,206,341 ZD3X 14,501,872 has indicated that he may want to tackle a
1973 ZD3Z 5,085,806 VP2M 5,167,355 PJ9GIW 11,1 32,443 more personal review 01 the contest's
1974 ZD3X 6.653,881 PY2CAB 6,959,474 PJ9JR 19,469,094 history in a Iuture CO magazine article ,1975 f Y7AK 6,636.348 VP2M 5,792 ,750 DlIlIPG 7,930 ,918
1976 PJ9CG 5.21 4,510 VP2G 5,886,500 VP5M 10,533,172 Look in my 0 ctober column for a similar
1977 PJ9CG 6,059.580 fM0FC 6,832,004 EABeR 21 ,351,898 historical ana lysis of theCOWWCW,
1978 9Y4VT 8,281 ,800 f Y7BC 8,989,695 PJ9JR 29,211,300 Wecontinue to actively collect you r re-
1979 9Y4VT 6,682.185 HI8XWP 9,872,267 VP2KC 37,770,012 sponses to the contest ethics survey1980 EA8AK 8,996 ,673 14RYC 9,918,368 PJ2CC 37,760,742
1981 9Y4VT 11,085,529 VP2MFW 8,321 ,040 P41C 41 ,957,244 found in the CoAugust Contest Calendar,
1962 9Y4VT 11 ,954,696 9Y4W 16,775,034 OH0W 19,030 ,501 There is still time to respond, so please
1983 PJ2FR 10,696,590 9Y4W 16,221.370 TIl C 24,371.948 take a few minutes and complete the
1984 PJ2fR 8,420,220 m e 8,448,099 TIlC 22,157,695 term. As I mentioned last month , I am1985 PJ2FR 9,613,615 P44B 11.315,931 HC8X 21,995,053
1986 8R1 X 8,940,450 VP2EC 11,547.536 PJ1B 25,366,605 looking to occasionally prolile a contest-
1987 9Y4TI 10,370,962 KP2A 10,693,238 PJ1B 35,815 ,586 er in the Contest Calendar. II you are in-

terested or have a suggestion for some-

Table IV- World winners-Single/Multi-Qperator CO WW sse. one, please drop me a line.
73, John, K1AR

Table V- Continental winner talley, world-CO WW sse,

Multi-Single
Continent "Wins
Europe 11
South America 10
North America 9
Africa 5
Asia 5
Oceania 0

Single Op
Continent "Wins
South America 23
Africa 9
Europe 3
North America 2
Asia 2
Oceania 1

the N2AA Multi-Multi operations, the vast I
majority 01 USA winners have only won ,
their category once or twice. DX-expedi­
tlons led the pack overseas with relative­
ly few nationals tak ing the top category I

s lo ts.
While it' s really not lair to compare in I

tooay's terms, I can 't resist the tempta­
tion-ali call areas but WID have won the I
USA Single Operator , All Band category.
Similarly, only W8 and W9 have missed
the experience in the Multi-Single cate­
gory . Forty years of CO World-Wide con­
tests should be enough to prove that pick­
ing a coast is the key to winning in the
U.S.
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Muill-Multi
Continent "Wins
South America 14
Europe 7
North America 4
Africa 3
Asia 1
Oceania 0

Winning scores have dramatically
changed from the days of PY2AC's
124,068 point leading Single Operator ,
All Band world tally. When reviewing past
CO WW scores, you have to conclude
that the scoring surge of late really began
approximately 10 years ago , Interesting­
ly, as recently as the 1975 contest
W3LPL ba rely surpassed 1 million points
to win the USA Single Operator, All Band
category. CO WW scores have usually
taken dramatic jumps around sunspot
maximum periods. However, they never
seem to drop back to previous levels as
sunspot activity declines. In 1964 CX2CO
nearly tripled the previous Single Opera-

YLRl " Howdy Days "
1400Z Wed , to 0200Z Fri. , Sept . 6-8

This event is sponsored by the YLAL
and is open to all women operators world­
wide. All bands and modes are allowed
and a station may be worked once on
each band/mode lor credit. Participants
may only operate 24 of the 36 hours in the
contest.

Exchange: YLAL or non-YLAL member .
Points: Two points for member stations

and one point for non-members . There
are no rnuttfpflers. Logs must indicate
date , time , band , callsigns worked, and
operating breaks .

Bands : CW-3540-3570, 7040-7070,
14040-14070, 21120-21150, 28180­
28210. SS8-3940-3970, 7240-7270,
14250-14280, 21380- 21410, 28380­
21410.

Awards : Top-scoring YLRL member wi ll
receive her choice 01 a YLAL pin, charm,
or stationery. Non-YLRL members wi ll re­
ceive a one-year membership in the YLAL .

The usual contest disqualification c ri­
teria apply. Logs must be sent by October
9, 1989 to : Carol Shrader , WI4K, 4744
Thoroughgood Drive, Virginia Beach , VA
23455.
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ARRL VHF QSO Party
1800l Sat . to 0300Z Mon., Sept. 9-11

All bands 50 MHz and up can be used
for this one. The August issue of QST
should have had all the details.

It is recommended that you send lor of­
ficial summary and log sheets . A large
SASE will gel you a supply . Address your
requestto the AARL VHF Party, 225 Main
SI. , Newington, CT 06111 .

TOXS WARC·Fest '89
1800-24002 Sunday, Sept . 10

This new operating event is sponsored
by the Texas OX Society to observe the
10th anniversary of the WARC band allo­
cations and to promote this expanded
use of these vital frequencies. The con­
lest is more akin to ragchewing than a
traditional competition and is open to am­
ateurs worldwide.

Classes: Single operator . CW only or
mixed mode.

Exchange: Operator 's first name, aTH
(ARRL section , Canadian province , or
OXCC country), and antenna.

Awards: Partic ipants whose activity
places their station in the upper 10% of
the high aso to tals received will be is­
sued sequentially numbered certificates
of ac hievement.

Participants are required to operate a
minimum of one hour/band. Stations may
be contac ted once per band/mode. Exist­
ing rest rictions on WARC bands must be
observed (e.g., power limits, license
cl ass, etc.). You are requested to provide
TDXS with summary sheets detaili ng
you r activit y. These shee ts will show
a s o s broken down by bandlmode, timel
band, ARRL secucnszoxcccanacian
provinces , and signatu re. Actual logs
and dupe sheets are not required.

Submissions must be postma rked by
October 15th fo r consideration and be
sent to: Texas DX Society, P.O. Box
540291, Houston, TX 77254.029 1. All
participants can receive a copy of the fi­
nal results by providing an SASE with
their summary sheet information.

North American " Sprint"
CW: Sept . 10 SSe: Sept. 17

Sunday ooooz 10 0359Z (Sat. night)

This is the fall ed ition of the " Sprint"
run by the Nat ional Contest Journa l. As
the name implies. it's a shorty, only four
hours long.

North Americans will be contacting
other North American stations as well as
stations in other countries. single opera­
tor only. North American boundaries are
as defined by the rules used in the CO
WW OX Contest.

Say You Saw It In CO

Exchange: Call . aso no ., name, and
a TH (state, Canadian area. or country).

Scoring : Mult iply total a s o s by the sum
of sta tes , Canadian areas. and othe r
North American countries worked for
your final score . (U.S. and VE not coun­
tries; KH6not a state.)There are eightCa­
nadian multipliers: VE1N01N02, VE2­
VE7, VY1NE8. Non-North American
countries do not count as a multiplier.

Frequencie s: Three bands only : 50, 40.
and 20 meters. CW-3540. 7040, 14040.
SSB-3850, 7225. 14250. (Plus or minus
QRM .)

Awards: A trophy to the highest scoring
entrant. Certificates to the top scorer in
each U. S. call area, Canada, and other
North American country. Also to the ten
top scores, to each member of the win­
ning team, and the highest scoring en­
trant on each team.

Team competition is limited to a maxi­
mum of tnoperators as a single unit. Pre­
contest registration is required for each
team before the start of the contest­
with WN 4KKN forCW and K7GM for SSB .

There are other detailed rules, a spe­
ci al OSY rule, disqualifying penalties.
etc . I suggest you write to WN4KKN or
K7GM if you do not have a copy of the
NCJ.

Entries must be received no later than
30 days after the end of each "Sprint."
The CW go to: Trey Garlough. WN4KKN ,
7609 Hardy Drive, Austin, TX 78757. The
SSB go to: Ric k Niswander, K7G M, 9 10
W. Cla remont, Phoenix , AZ 85013.

Bulgarian OX Contest
DOOOZ to 2400Z Sunday, Sept. 13

The Bulgarian Federation of Radio
Amateurs holds this activity the fi rst Sun­
day in September each year. It's on CW
only, all five bands , 10- 80 meters, using
the lAAU Region 1 band plan.

Classes: "A"-Single operator. all
band . "B"-Single operator, single
band. "C"-Multi-operator, all band,
single transmitter. "D"-SWl .

Exchange : RST and ITU Zone.
Points: asOs with LZ stations. 6 points .

With other stations in the same continent ,
1 point. In other continents, 3 points .

SWLs must show calls of both stations
heard. Score 3 points if both exchange
numbers are copied; 1 point if only 1 is
copied.

Multiplier: Total ITU Zones worked on
each band.

Final Score: Total aso points from all
bands times the sum of the multiplier
from each band.

Awards: Classes " A" and " C"-cups
and medals to the three top world scorers
and medals to the three continental
leaders in each continent. Class " S" ­
medals to the top three scorers on each

band in the wor ld . Class "D"-medals to
top three.

Logs : Use a separate sheet for each
band, a summary sheet showing the scor­
ing, and the usual signed dec laration.

Mailing deadline is 30 days after the
end of the contest to : Central Radio Club,
P.O. Box 830. 100 Sofia, BUlgaria.

Logs may also include applications for
the many BFRA awards: NAB. W-1QO.LZ.
5 Bands LZ, W·28-Z , Slack Sea , and Sofia
awards.

Scandinavian ActiVity Contest
CW.:Sept.16-17 Phone:Sept .2J..24

1500Z Saturday to 1800Z Sunday

It's the world working the Scandina­
vians in this the 30th SAC. The same sta­
ion may be worked on each band for asc
and multiplier credi t.

The prefixes used in Scandinavia are :
lAoLB, LG. LJ (Norway); JW (Svalbard &
Sear Is.); JX(Jan Mayen); OF. OG, OH , 01
(Finland); OH0(Aland Is.); OH0M (Market
Reef); OX (Greenland); OY (Faroe Is.); OZ
(Denmark); SJ, SK, SL. SM (Sweden); TF
(Iceland).

Bands: 3.5, 7, 14, 21 . 28 MHz according
to IARU band plans; 3560/3600. 36501
3700, 14060/141 25, and 14300/14350
kH z should be kept free of contest activ­
ity.

Classes: Single operator and multi-op­
erator single tr ansmitter , all band only.
Mult i-ope rator must rema in on the same
band for at least 10 minutes. A lso C AP
single operator (maximum of 10 watt s
output) and SWL (only SAC stations may
be logged).

Exchange: RSm plus a aso number
sta rting with 00 1.

Points : European stations sco re 1 point
for each SAC contact. Non-Europeans
score 1 point on 14. 21, and 28 MHz, and
3 points on 3.5 and 7 MHz.

Multiplier : Eac h call area in the above
list of SAC count ries worked on each
band (call areas. not prefixes).

Final Score : The sum of aso points from
all bands times the sum of the multiplier
from each band. Scoring for SWL's same
as above.

Award s: Certificates to the winning sta­
tion in each class , both CW and phone, in
each country and each U.SA call area.
CAP stations will be listed in one common
list. The non-SAC SWL winner will be
awarded. Plaques to the top-scoring sta­
tion in each continent.

The usual disqualification criteria w ill
be observed. Include a summary sheet
and a dupe sheet for logs with more than
200 OSOS, and a signed declaration.
Mailing deadline is October 31 st and this
year logs go to Trondheim DX Club,
lA7a. Box 5357 , N-7oo2, Trondheim.
Norway.
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CRRl CAN-AM Contest
Phone:Sept.16-17 CW: Sept. 23-24

1800Z Sat.to 1800Z Sun.

This contest is sponsored by the Inter­
national Aadiosport Assn. and the Cana­
dian Radio Relay League to increase
friendship between American and Cana­
dian amateurs. Use all 6 bands, 1.8-28
MHz, in the U.S. General portion of each
band.

Categories : Single operator, single and
all band, low power (maximum of 200
watts input). And QRP (maximum of 10
watts input). Multi-operator, single trans ­
mitter (or single operator other than the li­
censee or a club station).

Exchange: AS(T) plus a progressive
aso number, and state or province. Use
two-letter abbreviations. For Caribbean
use eN, and PC for US possessions in the
Pacific and Antarctica.

Points: U.S. to U.S. and VE to VE osos,

e....... w_...
$0.,::0....

I~~:<:<

CIRCLE .0"1 READER SERVICE CARD

COMMODORE
ACCESSORIES

PRINTER INTERFACES, R$232
INTERFACE, USER PORT PROTECTORS,

EXPANSION BOARDS, HEAVY DUTY
POWER SUPPUES, CABLES, ETC.

COMMODORE CHIPS
WE CARRY THE COMPLETE UNE OF

COMMODORE CHIPS FOR THOSE
WISHING TO REPAIR THEIR OWN
COMPUTERS AND DISK DRIVES.

PRINTERS
LOW COST PRINTERS AVAIlABLE AT

UP TO 50 % OFF UST PRICE.

100 CPS $ 125.00
140 CPS $ 145.00
160 CPS $ 165.00

90 DAY FACTORY WARRANTY

CO~ODORESOFrWARE

NEW ONLY $3.00 EACH

1-800-227-4051
CALL ~'OR FREE CATALOG

DELTA COMPUTING TECH. CORP.
292 NORTH PLANK RD.
NEWBURGH NY 12550

CIRCLE 1280"1 READER SERVICE CARD
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1 point on phone, 2 points on CWo U.S. to
VE and VE to US, 2 points on phone, 3
points on CWo The same station can be
worked on each band for aso credit.

MUltiplier: 50 U.S. states, 2 U.S. posses­
sions (CN and PC), lOVE provinces, 2ter­
ritories (VE8 and VY1), 1 island (Sable/St.
Paul). Total of 65 possible on each band.

Final Score : Total aso points from all
bands times the sum of the multiplier
from each band (maximum of 390 possi­
ble). Phone and CW are separate con­
tests. However, combined scores from
each band will be used for overall compe­
tit ion by the committee.

Awards : Certificates to single operator
winners in each class in each muttlpller
area. And to the top five multi-operator
stations in each country for combined
phone and CW scores. There are four tro­
phies, American and Canadian champion,
combined scores, single and multi-opera­
tor categories.

log Instructions: Do not use separate
logs for each band. Indicate multiplier on­
ly first time it is worked on each band. A
summary sheet showing the scoring and
the usual signed declaration is a must.
Entries with over 200 asos must include
a check sheet for each band.

Official log forms and a more detailed
rules sheet are available by sending a
large SASE to the address below.

The usual disqualification rules are in
effect. Taking c redit for duplicate con­
tacts in excess of 2% could mean
disqualification.

Mailing deadline is 30 days f rom end of
each contest to: CRRL CAN-AM Contest,
W2NE3BMV, P.O. Box 282, Pine Brook,
NJ 07058.

CO World-Wide RTTY Contest
OOOOl Sat. to 2400l Sun., Sept. 23-24

This is the third annual Rny Contest
organized by CO, and from the response
to last year's contest, it has become one
of the major RnY competitions.

Bands: All five bands, 10 through 80
meters.

Classes: Single operator, single and all
band. Multi-operator, single transmitter,
all band only.

Keep in mind that single operators are
limited to 30 hours out of the 48-hour con­
test period. Multi-operator stations can
operate the full 48 hours.

Exchange: AST, state or VE area, and
CO zone for stations within the 48 conti­
nental U.S. states and 13 Canadian
areas. All others send AST and CO zone.

Points: One for contacts within own
country. Two for contacts outside own
country but same continent. Three for
contacts outside own continent.

Multiplier: One for each state (48) and
VE area (13). One for each OX country.
(AARL and WAE list). One for each CO
zone (40). All of the above on each band.

Final Score : Total OSO points from all 1
bands times the sum of the multiplier
from each band.

Awards: Plaques to the first-place win­
ners in each class and areas. Certificates
to second and third place. And certifi­
cates to the top scorers in each U.S. and
Canadian call area, and OX country.

Complete and detailed rules were pub­
lished in the June issue of CO and should
be reviewed for more detailed information.

The standard CO log and summary
sheets are recommended. It will make
you scoring much easier. Sample forms
are available f rom CO. Include a large
SASE (or lAC) wi th your request.

All entries must be postmarked no lat­
er than December 1st. An extension may
be given upon a written request.

Logsgoto: CORny Contest, An: Roy
Gould KT1 N, P.O. Box OX, Stow, MA
01775 USA. Requests for log forms go to:
CO Magazine, 76 N. Broadway, Hicks­
ville, NY 11801.

Classic Radio Exchange
2000l Sun. to 0400Z Mon., Sept. 24-25

This is the fall edition of this unusual
event. The format is still the same as it
has been for the past years. Object is to
restore and operate older equipment with
like-minded hams, not required in the ex­
change, but a distinct advantage in the
scoring.

A classic radio is any equipment at
least 1°years old.

The same station may be worked on
each band and each mode, and with dif­
ferent equipment combinations. Non­
contesters may be worked for credit also.

Exchange: Name, RS(T), OTH, receiver
and transmitter type, and other interest­
ing conversation.

Scoring: Multiply total OSOs by total
number of receivers, transmitters, state/
provinces/countries worked on each
band and mode. Multiply that total by your
Classic Multiplier, the total age of all
receivers and transmitters used. Three
OSOs minimum per unit. Multiply age by
two if gear is a transceiver. If equipment
is homebrew, count it as a minimum of 25
years old, unless its actual construction
date is older.

Frequencies: CW-60 kHz up from low
edge of band. Phone-3880, 7290,
14280, 21380, 28320. NovicefTech.­
3720,7120,21120,28120,28320.

Awards: Certificates and appropriate
memorabilia are awarded for highest
scores, longest OX, exotic equipment,
best excuses, and other unusual
achievements.

Send logs, comments, anecdotes, pic­
tures to Jim Hanlon, W8KGI, 5560 Lin­
worth Road, Columbus, OH 43235. in­
clude a large SASE for copy of newsletter
with results.
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The Packet User·s Notebook a festure by
BUCK ROGERS,
K4ABT

CONNECTING YOU AND PACKET RADIO IN THE REAL WORLD

A Simple Approach to the Packet Commands- Part I

";'ere are several ways inwhich we can
'~~~l l Y 3,5 ~Mstudy the def init ions of the many packet e P!i; elM .....,. - - - - - ('\ _n :'\commands that are part of each and '.every TNCwe use. The problem many of

-:
,)--- - j

us have occurs when it comes 10 defining
- - "\ -

TO · ',' '' w -f-ECi O;;: .:t~ E ;': 7E ;;: N~:"
the commands. Which command does
what in relation 10 which TNC attribute? ? 5FEA;':E~ j~C~:.

Sometimes this is ret only in relation to , I ,
the INC, but with respect to the level of

)C~>\.
the International Standa rds Organ iza-
tiona model for " Open Systems tntercon-
nect " (OSI).

The rea son I've decided 10 take on th is
topic, beginning this month , is not 00- SH [Ec) / GPOUIIDcause I'm a foremost autnorltyon packet
commands. Instead it is because some-
one has to be the target 01 all the lette rs Fig. 1- For the notebook. Simple mod to use tuning indicator of the KAM to tune 1200
I'm about to receive from those who will baud signals on HF above 28 MHz and operate 1200 BPS. Connect VHF port of the
proless to be the author it ies on the pac- KAM to the HF rig in the same mannerused to attach it to the VHF transceiver. Use sp-
ket commands and lingo. The packet propriate connector(s). Use the above illustration to feed the same 1200baudreceive
commands that are mentioned in Part I audio to the HF port of the KAM and make the folfowing command changes: ora:
this month will be covered in detail in Part MARK 1200 (was 1600): cmd: SPACE 2200 (was 18(0). This enables the KAM user to
II next month. operate 1200 BPSpacket on 10meters SSB and utilize the tuning indicator to tune the

Very few of the TNC firmware writers 1200BPS packets of incoming signals. This should give you four times the speed you
have time to spe ll out the reason why they are now using. 1200baud is legal above 28 MHz!
build each command. no r do they want to ,
since doing so would release a tidal wave
of wrath from the c ritics who want a TNC
" tailored " to their specific pac ket
application. ually apply to the command which is a not give us a product that is easy to use

The solemn truth is this: For each new support com mand that activates a pri- and that comes with most of the com-
command that Is added to the TNC, there mary command . mands already defaulted to the most-
are usually two additional commands An example of this type of command used setting.
that are built in to support this new corn- would be XON and XOFF settings and the A reminder: The keyboard is some-
mand. This is not because the writer just XFlOW ON or OFF setting which is used to times mightier than the sword, and pee-
dec ided to add them, but because some enable or disable the software flow be- ket is a keyboard medium (statement
variable was introduced by the new com- tween the te rminal and the TNC. rnooitled from another one made by some-
mand that made it necessary to have the To expand a bit further on the last one who referenced the " PEN" ). All pac-
added support commands. statement, the TR$--80 Color Computer keteers are not data communications en-

An example is the AUTO LF command. and the Commodore VIe-20 use software gineers and experts. Let' s not lall prey to
Where would it be without the LFADD or handshaking (XFLOW ON), while most Pes the lingering idea that more bells and
the SENDPAC commands? One example and clones use hardware handshaking whistles, commands and features ,or but-
fami liar to many of us is the PAClEN com- (XFl OWOFF). tons and lights make it better .
mand and its relation to the MAXFRAME Most packet controllers have areas of
command . Either of the two latt er corn- On Occasion We Are Heard , , , free RAM that are not being utilized be-
mands will directly interact w ith the other. On occasion I've had the opportunity cause the original equipment builder had

These latent support commands are to talk with a CEO of some of the TNC no plans for it. Thus this becomes a place
what I call "sleepe rs" and are usually set manufacturing companies . While we are to add "pseudo" features.
to . or defaulted to, the proper setting to discussing the features of their particular The growthand expansion ofpackel is still incomplement or support the more often
used primary command. For the record ,

TNC, I never miss my chance to interject its infancy. You read that statement cor-
this one simple line : rectty. and I cannot emphasize it enough.

these sleepers are also the commands
that I normally leave " as is." There are a Consider the end user and make the TN e At a recent conference packet forum

few exceptions, and the exception w ill us- " USEREASY" I someone asked the panel of speakers ,
" When do you think this ' fad' will peak?"

This incl udes the way in which the The question in itself was evidence that
manuals are written . Sure. the " wordy" the person asking it was not very well ac-

506 Pheasant Ridge Drive. Warner Robins. definitions look impressive. But what do quainted with packet radio, or he would
GA 31088 they mean? We buy your TNCs. so why have known that packet is a mode of corn-
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Fig. 2- This figure illustrates the interfacing of the TAPR 2 and the Apple computer.
Note CTS line.

• • T· ••••••
1 2 .3 ... " 0 :7 a ~ tc 11 12 13
~~ ~5 -s "7 ,8 10 2:l2~ 22 2.! 2t 25•• • • • • • • • • • •

•

•• •
1 2 3 i 5

6 ~ B 9

Early APPLEIHacIntosn
-SEND CTS

the uniqueness of your station when com­
pared to other packet stations. Osmosis
is you r caretaker when associated with
the learning curve at your packet station.

Let's begin with the basic, "out-of-the­
box" configuration. As soon as you have
set the baud rate between the terminal
and the packet controller , record or save
the terminal program configuration and
perm the ABaud of the controller so that it
will default to the same setting of your ter­
minal program each time it is powered
on. Many terminal programs will atlowthe
baud rate to be made permanent in a con­
fig file. By setting up a config file for your
station , you won't have to be concerned
wi th the terminal-to-TNC setup each time

•
CLEAR TO

or Clone

-

TIl PR II

prompt for ROUTE SAVE YIN could be in­
cluded at the connect.

This routing scheme is not too much to
ask, and it is needed far more than some
of the "so-called" features we have been
handed. The addition of this feature might
well prove to be an asset to the manufac­
turer who is first to implement such a
needed feature.

The Commands are the
Personality of the TNC

As time goes on, you will develop an
understanding of your system as related
to the command structure within the con­
troller. In short , you are about to discover

We Need "Real " and
"Useful" Features

It would seem with all the hullabaloo
over the nodes and automatic routing ,
someone would introduce a "real and
useful" feature that would allow the user
to input ten of the most often called sta­
tions with their paths and node routes.
Any time we desired to connect with one
of the stations in this routinq table , we
could invoke a connect request to that
station and the predefined path would be
implemented.

Even better, we could use some of the
expertise of the node firmware writers
and have a TNC that would remember the
last 10 or 20 paths that were previously
used or entered at one time, and store
them for later recall. The inte rnal firm­
ware would only store the route It a con­
nect was completed . A user-initiated

municatlons not so different from AM ,
FM, or SSB. In fact, packet communica­
tions is the near real-time threshold to to­
tal digital communications. By this I
mean it will soon support both video and
aud io with full color, motion, super high
definition, and quadraphonic sound. Pac­
ket is a mode, not a mood.

like it or not , packet radio is here to
stay. Although there may be changes to
its protocols, the mode wi ll remain with
us for many decades to come.
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The R.F. Connection
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Galthersburg, MD 20877 • (301)840-5477
Price. ao ""I In<;,,,<1e S111pp1ng."".", subjecl to chonge

VISA/Me, IId<J 4%; UPS COD oo<:$3,OQ!or<1e'

,~,.
5_7~

. 00

.00

UG-tlDI\III1 3
VG-211l1\11113
UG ·1-«1A11.1
UG-831l1U

" Speciallst ln RF Connectors and Coax"
Pori N<I. O..e~plloft P.......
Pl.-2M111.1S'" UHF M... Pnenolle. us'" mooe $ _10
PL.25MlT UHF M".Si l"",T.non USA 1,!>O
oo-2101'J NM RG-8.213.2"Del1a 3 .~

UG -21B1l.J N M RG-3,213. 2a.Kin~. ~ ,OO

\1111 3/P1N H Pin lor \11113. 9086 , 821 .
Fits 00·21DIU & 00-21 IlI\.IN'.
H lor RG-3 wil" \11113 P1n
N lor RG-3 with \1111 3 P1n
N Malo toSO·2~. Teflon USA
N Famala '0 PL-259, Tetlon USA

The Command Categories
There are some commands that are

difficult to determine the difference be­
tween their being a feature or a function .
This is where I will take my best shot,
while trying not to mislead anyone. In Part
II we will explore the seven function
groups and the command syntax associ­
ated with each group. We will explore the
universal packet commands so that each
one is easy to understand, even by the
novice oacketeer.

Until next month, Happy Packeting!
73, de BucK4ABT

" hone" your parameters to suit the
equipment you use. Care not what your
neighbor uses for his packet parameters,
but bui ld your system settings to suit the
personality of your station.

As you become more familiar with the
command structure of your packet con­
troller , you will find there are a few of the
parameters that are best left as they are .
In some cases it would have been better if
the manufacturer had left them out
altogether.

Every time I speak to a club or group
about packet radio, I am assured of being
confronted almost immediately with the
question " What is the meaning of the ???
command? This is the topic for Part II and
next month's " Packet User's Notebook."
It is time to clarify some of the compli­
cated controller commands. Some of the
packet radio command interpretations
tend to confuse even the old timers , to
say nothing of how much it completely
baffles the newcomer.

With this in mind, next month in Part II
I hope to be more successful when we be­
gin identifying and removing the compli­
cations from the packet commands and
their meanings. It is my intent to develop
your understanding of a few of the packet
commands that will enable you to be
more aggressive the next time you at­
tempt to configure your packet controller.

When using a controller that displays
the previous message, you will be re­
quested to enter your caltsign immediate­
ly after receiving the eMD: prompt. If you
have the duplex set to half, there is a
chance that you will see double leiters
each time you type a letter or character.
The remedy for this little situation is to set
the ECHO OFF. Next we should configure
our controlle r to pr int to the screen any
packets that are heard by the transceiv­
er .To activate this mode, set MONito r ON .

Having set the parameters for identify­
ing our packet station, we will next set a
couple of " timing" parameters. These
commands are necessary for several
reasons , but for the moment we are only
interested in the start up of our system.

If you are using an AF " linear" power
amplifie r with relay antenna switching ,
this will requ ire additional TXOelay (trans­
mit delay) input .So to set our Transmit de­
lay , let's start with a TXO of 40. Many
TNCs default to a TXOelay of 30, but prac­
tice has shown that this figure is a bit shy
of the time needed to allow the transmit­
ter to reach full output. On the other hand ,
it is wise to keep the TXOeiay as short as
possible ,because the extra transmit time
will tend to add clutter to a sometimes
crowded frequency .

The point that I'm trying to build is this:
In order for you to obtain optimum per­
formance from your system, you should

PRESS · TO SET BAUD RATE

you "boot" the system. Still other TNCs
provide DIP switches to set the ABAUO
and HBAUD on the TNC.

The next item you need to input to the
packet controller is your callsign.ln some
cont rollers this is the point where you will
need to type AUTO BAUD OFF. Other con­
trollers wi ll either use the DIP switches
that J mentioned earlier to set the baud
rate s, or they will display the following
message:

1500+ WATT TRANSMATCH KIT$169.95 OTHER KITS
G3RUH, PSK Packet Modem, a arentte

and Terrestrlal. . . .. . . . .. . .•• .• . .••.•• .$111 .00
G3RUH, OSCAR 13 Telemet ry

Demodulator . ••.• . . . . .. . .. . . . . ... .. . . $1 .....95
QRP 20, 5w, 20 meter Transcalver (HR 1/89) .$124.95
W1FB 160180 Pre Amp (OST 8188) $19.95
K9CW Memory Contest Keye r $109.00
Yaesu FRG·9600, .1 to 60 MHz Converter .•• . $84,95

BASIC KIT-INDIVIDUAL ITEMS 20m CW, 15w Transcelver(H .R. 6/87)•. • • . •• 5159.95
50W 75M SSB SCVR .• . .• . .. . .. . .. ... .• . 5179.95

1 - rotery inductor 28ph ..••• •.••.•• SS9.00 Factory Wired
2 - 8:1 ball drives . • • . • . • • . • .. • . 513.00 ea. Complete AmerltronfTen-Tec Line .. •. • . . •. •CALL
1 . O-HlO turns counter •.•• .•• .• . . .$65.75 B&W PT 2500A A " 670 00
1 • turns counter, economy (Groth) . .. $19.95 . mp. • . . . • . . • . . • . • . . • . • , •

2 " " It B&W VS 1500A Tuner ••.•.••.•..•.•.••..$388.00
• va a e capac 01'$ Net-recti DVK-1ooA (Free Repeat Opt ion) . .. 5240.00
25-245 p'''500 v . . . . ....••. •$44.00 ea. C LK 800C CALLOPTIONS- ary .. .. . .. ... .. ... .. ... . • . , .. , .

enclosure (pic tured In Sept. 86 CO).$78.00 RADIOKIT • P.O. Box 973·C Shipping Exlr.
4:1 balun kit. , , . ... .. .. . .. . .. . .• .$22,50 Pelham, NH 03076 • (603) 437·2722 catllog $1,00

VI5A/M..t...elrd
eIlal., lIrlni...., chll.i., car.mll: sundotl. , harelw.... , 1or91tl. , .mp componenls. law coli stOCk, Itc.

223 MHz FM

XV223·49 TRANSVERTER KIT

• Adapts RS TRC·501 49 MHz FM HT for lu ll , 'anseei""
on the 22J MHz Ham Band

• 1·1,5 Wetts flF Output. Cryst at Controlled,

• SlmpleJ<J Repoat"" au ilt·ln AC 0' IJ.8v DC.

• Sullable fo r FixedJPortable/Mobl te Operation ,

• Eas il y Mod i fied l or the 2 Met. ' Ba nd,

LAKETEK ELECTRONICS
P.O. Box 2.96 • 51ndusky. Ohio «al0
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CQ BOOK SHOP
Verl ica l Antenna Handbook , 2nd ed.
b~ p~ u ' H Lee, N6PL
Out 01 pnnt for severe: years , this ctassic has been reonntec
"1 1th updates, Ineludmg an aoceodum on antennaoes.qn for
160 meters Other sectens Include feeding and matcnmq.
short vemcars. ground euects. ano much more 139 pages.
paperbac k. $9 95 Order -H208

The Rad io Publications Grou p- The ' 'Bill Orr Ser ies"
Theseeasy readmgclass ics belongIn thenbrJry01any ac tive
ham Loaded "11th practrca t how-to Information. wun tables .
charts, and formulas arranged lor handy felerence

Bum Antenna Handbook, 200 pages, paperback, $f1 95
Order ' H1 4J
Wire Anlennas, 192 PP . paperback, S11 95 Order ·H 144

Ant,nu Hanllbook . 192 pp paperback, $11 gS Order
HI45

~ gY ice Class, 96 pages, paperback. $4 95 nroer wHl21
Genera l Class. 128 paces. paperback, $4 95 orcer wliOJ4
Ad va"ced Class. 128 pp ,paperback. $4 95 Order wHOJ5
htra Class, 128 pages, paperback . $4 95 O r ~er wli220

The Shorlwave I'ropagation Handbocll, 2nd ee.
by George Jacobs, W3AS~ . and Theodore J Cohen, N4n
A new, revrsec ecuron of the POpular gUIde to all your prcpa­
ga1>on needs tcotams up-to-tne-rmnute inlormaloon and
charts, ana gU'des you through producon g your own prop. ·
qauon oata 154 pages paperback. $9 % Order wH137
Ameco Novice COde and Thenry I'acllage
Acomplete Iralmng packageconlaonlng lhe tzapaceNovice
theory course ana a 50·m lnule ecce cassette
$9 95 orcer wli024

Ameco Amaleur Radio FCC rest Manuals
Eacn book ccntams ire latest FCC VECtest questons. ptus
ARR L mumptecnoce answers reno-eo by a com ple te. s-m­
pli fied mscosscn of eacn Question wnuen on an easv-tocn
oersunc style

Cubical Quad Anlennas. 112 pages, paperback , $995
ooer "R146 ,
Vertical Antennas. 192 pages. paperback, $1095 urcer
" HJ03
l nl erl. renee Handbock. 247 pages, paperback , $11 95
Order "H172

HAM LICENSE
PREPARATION

WRITTEN TEST STUDY GUIDES
All word-for-word quest ions, mu ltiple
choices ... answers. Choose Novice, Tech·
nician , General, Advanced or Extra Class
Answer explanations supplied!

$4.95 Each version + $1 .50 shipping.
All fi ve manuals : $22.95 postpaid.

HAM RADIO Q&A MANUAL
All 1,932 questions, multiple cho ices and
answers found in every ham license exam,
Novice through Extra Class,

$9.95 Shipped postpaid .

- - - - - - - -- --- - --- - ---- - -- - -
CO BOOK SHOP 76 North Broadway, Hicksville, NY 11801
OTY. ORDER" TITLE PRICE TOTAL

MORSE CODE TEST PREPARATION
Set contains two 2-hr. cassette tapes

Code Teacher, 0-5 WPM $9.95
General Code, 3-15 WPM $9.95
Extra Code, 12-21 WPM $9.95
Plus $ 1.50 shipping per set.

$49.95
$ 2.95

All Manuals/Code Tapes:
New §Part 97 Ham Rules:

W5YI MARKETING
P.O. Box #565101 - Dallas, TX 75356

Tel : (817) 461-6443 • 24 hours

............. PRESENTING ............

CABLE TV
DESCRAMBLERS

... ... ... ...... STARRtNG if ............

.JERROLD. HAMUN. OAK
"'NO OTHER fAMOUS MNl/Ul'Al:TUf'E1lS

CIRCLE 1570N READER S ERViCE CARD

• _ Sf_TY I"WO<A'"oM ""'-""'J'
•~ST~""""""",OS'" u.s
• """'lOS_0 f OlOlll "<XK '""""" .. HOUAS

fOR F"U' U'TAIDG ONLY 1-aoo-34S-8921
'0" ....... I-.ootMAT1ON 1-818-116-5914

Order shipped same day received!
Credit card phone orders: 10 a.m. - 2 p.m.

Book Total

Shipping Charge

Grand Total

AMATEUR RADIO STA MP T-SHIRT
Authentic Color Reproduction 01

1964-1965 Commemorative Stamp
Paul WBSha. WITOK

49 16 rruee PoinlS Boulevard
Mound, MN 55364-1 245

$9.00 Postpaid. SizesS-XXL
W>Hto. "'lI"quaIIIy _""'..... ..._

S, M. l. xv m~ XJCLot.25 o.lWer1Id

A GREAT GIFT

Signalure required on all charge orders

o VISAo MasterCard

TRANS-WORLD CABLE CO.
12062 Southwest 117th Ct., Suite 126

Miami, Florida 33186
800-442-9333

Shipping "hargel 52.00 per o'd... Shippl"Q " hergll we i. ed
0" o,derl of SSO .OO or more. Book e Ihi pp&d b..l wey. All
o,derl ere p,o"ened Ihe d ey ll>e y ere ,..,e••ed. bill ple..e
e"ow 30 de yl 'or deU.. 'Y wilhi n North Ame li" e .

x----------==---,---,--=~-,---,;;=---,-----,--:c-c-

Name

Address

City
State Z;p _

o Check
Card No. Expires _

ATV CONVERTERS. HF LINEAR AMPLIFIERS

Complete Study Guide and Code Program
(C·641128 a nd lB M/CompeUbl••)

l""hld. e
• Upeleted FCC Cu.e lio nl • Fonn ula .
w Muillple Choice Anlwerl • Scl>em.U" Symbole
• $lmulel&d (VE) Simple Till • Oiagre me

5~ ' mee (3"" " 01.". Add S2.OO)
Novice , . .. • .... •.. . ..... .. S14.~5
Tec h . ........ . • . . . . ... .. ..... ....... , . . Sl ...~5
General . . . . . . . . . . . . .. .•.•. . , S I".~5

Ad.a" ce .... • . • . • .. . . . ..... ... . . .. . . , . •. S19,1i5
Ext'B( Ne w Poot) . .. •.. . •. • • • • • • • . . . .. .. .. Sl~.~S
Sel (All Classes) 514 · Dis" $15.00
set (All Classes) 3 v.. - Dis" , $&5.00
VCRNHS Tapes·No Code , Add $5.00

KYRESIDENTSAOOS% TAX
MIO, COD, CHECKS Dea/ers Invited

THE LANZ COMPANY
3523 DAYTON AVE. e LOUISVILLE, KY 40207

(502) 895·1377

ENSURE SUCCESS
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FAX 513-429-3811

FE IIROXCUIIE OEvICES
vJC200.2OJ49 Rf Choke . , 51.20
~6 Fern.. Beod ... , S.2O

HEAT S INK MATERIAL
Model 99 Hell S'nk (e.~.ll><l ·eJ WZ.OO
CH~ Coppe, Sp"oder (lb&. lJO)S1B.OO
Add ~.OO od dltOonll ,n'pplng

We 0100 .lOCk HonI-lo-f'nd peo1'
CHIPCAP CrrOIlS
MET...LC O MICA CAPACITORS
RF POWER TRAHS IS TORS

MRf' . l G " UOB.ZO
MFlf '51G ........ •....... . '1ll6.110

MlNl-e'RCtJ IT M'XERS
SIll·l .. ....... . .... $M O

SIlL·' X ................ •...... ".95
...RCQ TRIMMER C"'P.~CITORS

...Od ~.OO lor .hlpplng II>ll handling.

l00W 420-UO MHo PUS H·PULL liNEAR
AMPllfIEII_SS8_fM·ATV
I<EB81·PX IXU), 1129.95
XEB81·PCB (PC_l· , ,S18.00
XEB81·1 IM"""lIl .......••.... . .$5.00

Fordetailed Inl"""lIlon ...., pnee•• cell
'" ..ritet",,,,,, 1_ " ",lIeg.

HF ...MP UFIERS "",, MOTO RO aUlLETINS
Camp"" p, ,, , lie, to' HF mpH1',..
DeocribOd in lne MOTORO..... Bull,"n.

"'N15l1 3Ol1W , 1100.70 Ell63l '!OW... ,$3II.65
...Nl62 1'!OW . . S93.25 E9U... 3OlIW.'139.20
...Nn9 2OW ....~.19 EB100l_.. ""'B. l ~

NEW '! 3OQW,HT IO-1~ 101Hz AmpliHer

POWER SPLITTERS end COMB'NERS
(2·30 MH>1

IKlO W." 2-f·on , ,~. iI/;

1200 W, lt ' ·Po" flI!I.iI/;

O'SCOVERTHE WORl O OF
F"'ST SC"'H TElEVISIOH

2 METERVHF AMPLIFIERS
35 WII' McoeJ 33501., ...•.... $79.95 Xii
~ W"" ModejelM ... . . ..• llg.9.'I X..
.... ..,_ 'n kit or"'red and teeled

~ .:Y.:!'ICommunication
L""J ~Concepts Inc.

508 Millstone Dr., Xenia, OH 45385 • (513) 426-8600 (513) 220-9677

"'MATEUR TEL(VISIO N CONVERTERS
"'TV2 421).(~. . $4•.95 1<01
...TV3 420-4:10 (O S-FET)• • • ,$49,95 1<11
"'TV. 902·923(G S- FET}, ••• $W.95 1<11

AUDIO SQUELCH CO NTROL I", AlV
Sll ... . , . •.. ..... , . . . . • ..$39.95 1<11
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World of Ideas
A LOOK AT THE WORLD AROU ND US

a monthly fea'ure by
DAVE INGRAM, K4TWJ

Mobiling Today: 30 Minutes From Carton to Contact

Fig. 1-A wide variety ofcompact andultra-eompact HF transceivers are readily avail­
able to today 's amateur, and they are all great formobiling. Shown here with their car­
tons are (left to right) the Uniden HR-2510, ICOM IC-725, Kenwood TS-140S, and Kan­
tronics KT-130.Goodies in front are ICOM mobile boom mike and gear-shift PIT/tuning

box. All items fit into Mercury Topaz behind them.

A pproximately th ree years have pass­
ed since we discussed HF mobiling inttus
diverse CO column, and sunspot activity
has been increasing steadily during that
time. HF signal propagation is now better
than it has been in at least a decade, all
bands from 160 through 10 meters are
jumping with OX action, and low power
signals are again working the wor ld in
high style . A re-visit to the world of HF
mobiling is definitely in order ! This does
not mean your requests for more views of
classic rigs and keys or information on
new OSCAR satellites has been over­
looked, however. Please continue send­
ing your photos and information ! Those
topics , plus more special features , will be
highlighted during future months. We aim
to please-everyone!

One additional note before we contin­
ue. My discussion/update of the WARC
bands in June 1989 of this column con­
tained a 10kHz error in 12 meter frequen­
cies. Please correct your information to
read 24.890 to 24.930 MHz CW, and
24.930 to 24.990 MHz SSB. I knew the
correct frequency allocations ; my pen
just " wrote it rotten. " It's great to know
you read our column so closely !

Thanks to both enhanced Novice!
Technician HF operating privileges and
sunspot-renewed interest among upper­
class operators , many amateurs will seri­
ously consider HF mobiling for the first
time during 1989. This article's purpose
is thus providing tried-and-proven "help­
ing Elmer" guidance in that venture and
assuring your greatest success in the
easiest manner . My own experiences in
mobiling cover more than 25 years, 20
cars, numerous rigs, and more OX con­
tacts than easily tallied. I've also helped
others with their mobile rigs, and recently
wrote a Modern Amateur's Mobile Hand­
book that MFJ Enterprises is presently
publishing .(You can order a copy byte le­
phoning 1-800-647-1800.) Now I am de­
veloping an exceptionally low-eost all­
band mobile antenna with very low wind
resistance for trunk-lip mounting on
"bumpertess " cars. That's enough pre­
liminaries, however. l et 's get rolling with
your mobile plans!

Eastwood Village No. 1201 So., Rt . 1"
Box 499, Birmingham, AL 35210
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HF Equipment Selection

As exemplified by the small collection
of gear in fig. 1, there's no shortage of
mobile transceivers in tooavs amateur
radio worto. Use your charge card and
any of the ton-treerano-nurrocr dealers
advertising in this issue of CO, and se- I
Iected gear will be delivered toyourdoor- 'I

step, Compact all-band transceivers like
Kenwood's TS-140 , tCOM's 1e-725, and I

Yaesu's FT-747 are optimum choices. I
They do not represent a large fortune in !
your car, and they are impressive high­
power performers. Their WARe-band
coverage and full shortwave reception :
are also great. Operating our new bands I

and eavesdropping on underworld fre­
quencies while mobiling is a blast. Slight­
ly larger rigs, incidentally, often wi ll not
squeeze into today's small cars . I

It physical room or ttnanctatftmrtations I

hamper your plans, conetoer opting tor I
one of the super-small and popular mono­
band transceivers such as the Kantron- I

lee Kr-sertes or untoen's HR-251 0 units,
plus the Radio Shack HTX-100. The keys

to enjoyable mobiling with these gems
are using a tall antenna (a 3 to 5 dB advan­
tage over short equivalents) to compen­
sate tor less power (a 6 dB drop), and op­
erating frequencies favorable to IQW pow­
er. Ten and 30 meters are good choices.
and 10 CW is a mobile OXer's haven. I've
worked numerous Europeans and Japan­
ese on 10C W while using an HR-2510
and Hustler antenna. You can probably
do even better.

Other good frequencies for low-power
mobiling are the Extra class SSB portions
of 20 and 15 meters. OX is plentiful, CRM
is minimal , and your license yields a 3 dB
advantage. I do not advise using rigs be­
low 20 watts output for serious HF mobil­
lng. It works, true , but the OSO success
ratio is quite low. I also suggest avoiding
older transceivers with analog (rather
than digital) tuned VFOs whenever possi­
ble; their drift from "cold turn-on " is ra­
ther noticeable, and they cannot be re­
mote-tuned by mike up/down buttons.

Many amateurs finance their HF mo­
bile pursuits through clever planning and
rig trading. A seldom-used VHF trans-

Say You Saw It In CO
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Fig. 2- A mini-collection of popular HF mobile antennas and easy-to-install mounts.
Antennas are arranged according to performance, wind resistance, and size with

"big" on the left and "small " on the right.

Fig. 3- Our 30 minute installation begins with removal of this compact car 's ash/ray.
Extrac/ing four screws and disconnecting two wires only takes 5 minutes. Similar

room-expanding ideas for other car styles are discussed in the text .

also works 17 meters like a champ.
The next (black) antenna beside the

Hust ler in fig . 2 is a ' 'WD4BU M antenna"
or " Ham Stick, " an 8 foot item approxi­
mately equal to the Hust ler in perfor­
mance but noticeably lower in wind resls­
tance .These economically-priced single­
band whips are one of tooay's best buys,
unless you are gearing up for all bands
with a heavy-duty mount. Snap a Ham
Stick onto a trunk lip or mag mount, guy it
for safety. and you 're ready for mobiling

mag mounting. You might squeeze by
with that arrangement if you four-point
guy the antenna securely and use a small
resonator (not larger than an RM-20). If
you use Hustler antennas, here a re two
" big signal " ideas wort h remember ing .A
42 inch whip (like a thin top Whip from a
Ten-Tee HF antenna) inserted 2~ inches
into an RM-15 resonator works 20meters
with 2 to 3 dB improvement in pe rfo r­
mance (and less wind resista nce). A simi­
lar 39~ inch whip substitution in an RM-10

HF Antenna Selection
As the basic variety of antennas and

support items shown in fig. 2 illustrate,
this area is overflowing with clever de­
signs to iii every mobiler's needs. A good
rule of thumb in their selection is taller is
usually better, but daily use depends on
your motoring limitations. Some over­
passes will not cl ear 1o foot whips, lor ex·
ample, and today's "bumperless" cars
require special mounts for big antennas.
Consider your mounting arrangement
first, then select an antenna accordingly.
Although not in the "30 minute lnstatta­
tlcn' category, I should also mention that
even the largest mobile antenna can be
installed on almost any car by using an
underbody plate , ball mount, or class AI
lightweight trailer hitch. Replace the trail ­
er towing ball with an antenna socket ,
and you have one heavy-duty mount.

Two quick and easy mounts for light-to
medium-weight antennas are the
WD4BUMILakeview Company trunk-lip
and tri-magnetic mounts shown on the
left side of fig . 2. Snap either of these
gems onto your car's trunk, add a ground
strap between the mount and ca r's frame
(the shield salvaged from RG-58 works
fine), screw in an antenna, and you 're
ready for big-time mobi ling in minutes. Jf
your car's trunk is slightly angled, add a
split washer betwee n the mount's f rame
and antenna socket , then rota te it until
the Whip stands upright. Simple, neat ,
and effective.

The " big daddy" of mobile antennas is
the Texas Buqcatcher shown with its
open-air coil , base rod section, and top
whip in fig . 2. This item is manufactured
by Texas Radio Products, and is available
in 8 .5 and 10.5 foot models. A base­
loaded 7 foot mini-Bugcatcher and a
husky magnetic mount for same were
also added to this line in mid-1989. An 11
foot Bugcatcher with a 20 inch diamater
capacity hat (whew!) is also manufac­
tured by GLA SystemslWB5TYD. Bug~

catchers work 80through 10 meters (plus
160 with an extra coil) and all WARe
bands. You simply move their coil's tapto
change bands and trim SWRs. Bugcatch­
era are big-signal mobile antennas requir­
ing hefty mounts and sturdy guying. They
are included here mainly as a " top ba­
nana " reference .

Progressing from left to right in fig. 2,
the next antenna is an ever-popular Hust­
ler. This item consists of a thick 4.5 foot
chrome-and-aluminum mast plus separ­
ate 1.5 foot resonators for each HF band.
A Hustle r's performance and wind resis­
tance are slightly less than a Bugcatcher,
but it is still a mite large for trunk-lid or

celver and extra RTTY system, for exam­
ple, are exchanged for a monoband HF
unit and handheld talkie. Rather than los­
ing anything, they gain more versati le
VHF operation plus HF mobiling.
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• 1 1 2 ·p~ge te"tbook
• two . tereo code

lear n in g tapes
• .ample 5 wpm

N o vI ce code t est
• ove, $50 in radio

m anufactu reu '
msco unt cou pons.

Fig . 4- A compact HF transceiver fi ts perfectly in the new space. Rear sits on carpet
hump , front is cushioned by foam, and bungee cord hooks around rig to secure it in
place.A small pad was also taped under the dash center to prevent rig scratches dur­
ing installationand removal. A light coat is laid over the rig tront to divert evit eves when

the car is left unattended.

$10 .9 5 each i n cl udin g sh i p p m g

Finally , the rfqtu-sloe item in fig. 2 is
American Antennas' " Ham 10" with its
trunk-lip mount and 57 inch whip. If you
use this antenna with an HF-251 0 trans­
ceiver, understand its half-size radiator
will reduce your signal roughly 3 dB. DX­
ing with 12 watts of ERP is more success­
ful on 10 meters than any other HF band,
however, and the Ham 10's low profile
makes it attractive for neat-car setups.

Now some special notes. The "h igh·
back/aerodynamic' design of many new
cars defeats the benefits of below-bump-

in less than 5 minutes. Ham Sticks are a
good antenna choice lor both multi- and
mono-band rigs.

The adjacent (White) antenna is a Ten­
Tec hel ium-filled item,These 6 foot items
are manufactured for operation on any
single band from 80 through 10 meters .
Theirwind resistance is almost zero, they
almost float in air, and they work well if
mounted at or above trunk level. Stated
another way, a trunk-mounted Ten-Tee
works almost equal to a bumper-mounted
Hustler or Ham Stick .

Fig. 5- Tie two knots in the bungee cord to reduce its length, add a DC plug adapter,
anda sooer-smeu Kantronics KT·130 transceiver fits in the same spot. Two rig mounts

in one!

5 w p m N o v ice Q SO l ests
5 w pm Ran dom ceee
5·7 wpm Speed BU ilder
7· 10 w pm Speed Bui lder
10 w p m Pla t e~u Bre~ker

10 · I 2 wpm Speed BUI l a er
12· 15 wpm Can s & N u m bers
13 w pm Ran dom COde
13 ....Pm Teu Prepar ation
13 wpm Car COlle
13 ·1 5 pm Speed BUild er
15· 1 7 Pm Speed BUilder
I 7·19 Pm SPHd Builder
20 wpm Random Code
20 wlJm Test Prepara tIOn
20 ....Pm Ca' Code
3·15 WlJm COde Hevle....

# 13 BRASS KEY & OSC . ..• $22.95

# 15 PLASTIC KEY & OS&. , • $17.95

SINGLE CODE TAPES

# 19
# "
#21
# 22
# 2 3
# ,.
#"
# "
# "
# "
# "
# ' 0
# J1
# "

• # 3 3

I
#,.
# .,
# ' 0•

IPnces lOCIude I
stupprng & handling
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Fig. 6 - Routing the transceiver's DC cable through excess area around the speedo­
meter or parking-brake grommets is quick and effective. Installing an extra fuse right
at the battery connection also prevents arcs if an underhood wire 's insulation be-

comes damaged. Time of DC cable installation-S minutes.

er-level-mounted big antennas. A 9 foot
tall antenna posit ioned only inches from a
3 foot tall trunk and a 6 foot tall antenna
mounted atop that same t runk work ba­
sically equally well. Beyond this point , an­
tenna selection and mounting are strictly
personal preference. I explained the ba­
sics : you take it from there .

Setup Installation
After selecting a t ransceiver and an­

tenna, you r next step is obviously install­
ing those goodies (finally, the 30 minute
portion of th is article comes into view).
Every car has its own limitations in this
area, but some unive rsally-applicable
ideas noticeably simplify that procedure.
I will explain them as we continue with the
following "show and tell" discussion.

Fig . 3. Cars with bucket seats and a
large center console present the greatest
challenge to t ransceiver installation, but
exercising your options simplifies the
process . Here weare removing a Topaz's
large ashtray to yield room for a rig . Ex­
tracting fou r screws and tapingltucking
two wires back under the dash takes less
than 5 minutes. If your console is " molded
in" with the dash, check behind that hard­
board and vinyl item: moving a couple of
cables and adding a new front cutout can
produce a custom " built-in" setup. Alter­
nately. sit in the drive r's seat and look
over your right shoulde r at the console 's
rear; a transceiver can often be stood

vertically in that area and secured to the
console wit h a nylon-tie st raplbungee
cord. Cars wi th bench seats are ideal; sit
the rig vertically on the floor, prop its front
against the seat, and secure it wit h a bun-

gee cord hooked under the seat (Mac­
Gyver's " fix anything " tool is duct tape:
mine is bungee cord).

Fig. 4. A compact ICOM IC-725 slides
perfectly into the removed asht ray 's

Regain Control
Over Your Repeater!
When your license is on the line, it makes sense to be in
control. RF Concepts repeater controller handles large,
multiple interconnected systems as well as simple repeater
operations.

Command codes are remotely programmed,
including timers, tone pitches and 10 mes­
sages. And. data is stored in non-volatile
EPROM, so battery backup is not required to
maintain parameters when power failsl The
RFC 8-RC comes with one repeater port, two
auxilliary radio ports and one control-link port
at only $395. Regain cont rol, can today.

,fconceptl
Inquiries: 2000 HumboJt Street - Reno, Nevada - 89509

(702) 827-0133
Div. of Kantronics

Factory: 1202 E. 23rd, lawrence, Kansas 66046
(913) 842-7745

'\,\,
The RFC 8-RC controls even the largest systems at a price you will
like.
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home-assembled from old parts and
" shimmied" with washers on one side for
vertical positioning. The l akeview mount
will hold a Ham Stick (light guying sug­
gested).The V-bolt mount will hold a Ten­
Tec (guying necessary mainly because
luggage tack is flimsy). Other quick
mounts include magnetic jobs, mirror ,
and body-edge mou nts .

Fig . 8. The next five minutes was spent
routing coax cable to the rig , rechecking
to assure the good ground connection
was sti ll intact , then fitti ng an antenna in­
to the mount. When rouling coax, raise
your trunk's carpet near the rear seat and
look around a seat-belt retaining bolll
bracket (Careful: Some manufacturers
leave sharp edges hidden, and they
quickly nick finge rtips). In nine out of ten
cases you can push a PL-259 and cable
right beside that boltlbracket and it will
flop out on the rear seat .Thread it around
the seal's cushion, under the rear throw
mat, under the front seat or console's
edge, and to the rig. Tuck excess out of
sight and away from damage between
the rear seal's back and cushion, and in­
stalla tion is complete. Total time-19
minutes, thus far.

The final step involves connecting the
antenna coax to the transceiver, routing
a separate and short ground cable be­
tween the nq's caselground and car 's
frame, tuning the antenna for low SWR,
and making a test contact. Use the shield
from an old piece of RG-SBlor grOUnding
strap . Do not omit rig grounding, as it
minimizes RFI, feedback, and other
gremlins. Use alligator clips for quick dis­
connects. Follow your antenna's instruc­
tion sheet on tuning . Usually , a simple tip-

• Advanced Technology
• Enduring Va'u,

Announcing the nell gen­
eration 01 packet controllers
tor the serious operator!
The new inboard PC-320
(shown), is designed to work
with all PC/XT. PC/AT , and
Tandy 1000 series compu­
ters. The TNC-320 outboard
controller etters many 01 the

"-,' same high quality features'

PC-320

$2099 5

TNC-320... '194.95
IWlfed II. Tes ted 1 1 V"ar Warranty)

Far camp i" ,,, rnla II. Sp<lc,lIca " ons
C aU(8 13) 874 ·2980 ' To Orda', Cal l

Toll fr_ : t-800_223·3511
MaIO' C rfHilt Ca'd. Acc.ptfK/'

under-plastic frame to the trunk's frame,
then checking with an ohmmeter to as­
sure a good ground connection was se­
cured . The U-bolt mount on the right was

Fig. 7- Two trunk-mounting ideas for "bumper/ess " cars. LakeviewIWD4BUM on the
left slips on within one or two minutes. It is holding a Ham Stick antenna for 20 meters.
Homebrewed luggage-rack mount on the right was assembled from U-bolt, extra
washers,andantenna-base receptac le installedon flat bar salvaged from a second U-

bolt. This mount is holding a super-lightweight Ten-Tee antenna for 10 meters.

PacC011t11l
! PC·320 / TNC·320 co~:~~E~ERS

PC-320 fea tures ...
• Cual modems lor opt,mal VHF and HF operanco.

• Appears as regular PC sena ! port (COM 1-4 ) - OperaleS .... ,th
any teemmar program Jusl ilke an external lNC,

• Dual Powered - operates Irom PC or e xternal pa....er. ContIn­
ues complete operancn even when the PC IS lu rned 0111

• Personal Message System- the most advanced personal mail­
box avauabre mcluded al no exrra charge.

• Displays on -screen HF lUning mcncator and SImulated 'LEOs'
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area. A small cushion (loam packed into
an old suede eyeglass case) pampers the
rig 's front bottom while the rear sits on
carpeting-just like home. A bungee
cord stretched over the rig and hooked
under the console holds everything se­
curely. Mounting time, including trim­
ming excess bungee cord from hook , is 4
minutes.

Fig . 5. We also run 30 meterCW mobile
with a Kantronics KT-130 and have a ball .
A 4 inch long adapter cable plugs into the
1C-725's DC cable and into the KT-130.
Two knots are then tied into the bungee
cord, and viola-two rig mounts in one!

Fig . 6. Always DC-power your trans­
ceiver directly from the battery, not via
Ihe cigarette-lighter socket. Look around
the speedometer and parking-brake
grommets for extra room, temporarily
widen that area with a screwdriver , and
then push the cable through. Route the
DC cable away from , and at right angles.
to ,electronic fuel injection wires. Install a
fuse at the battery's connection, place a
spare fuse in the glove box , and then fit
the cable's plug into your transceiver. DC
cable routing time, including battery con­
necting- 5 minutes (I' m slow but sure).

Fig. 7. Two easy trunk-mounting ideas.
l akeview Company's trunk-lip mount on
the left was installed in less than 2 min­
utes. Another 3 minutes was spent add­
ing a short ground strap from the mount's

~---

I P.cComm • 3652 West C ypress Street . Tampa. FIOf/da 33607 I

I Please send 0 PC-320 0 TNC-320 0 More Information 0 FREE Catalog I
I I
I Na~ Ca ll I
I II Add ress I
I Slate ZIp Carda _ Exp Date I
I MONEY BACK GUARANTEEl Add S4 00 s/npplflg hand/mg per order' FL resldenrs add 6'llo sales 'a~ I
I_~~~~~~~=~=~~~~~~~~~~~--------~~~~~-~!
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Fig. 8- After coax routing, I folded back the trunk's carpet and held up its far-backcov­
er with a Hustler mast to show my work (and shoot this picture). Notice the metal
bracket on the left side of the coax. That's the seat-belt/bracket discussed in the text.

rod adjustment does fine . If matching ca­
pacitors are necessary, consider using
the MFJ capacitive matchbox sitting be­
tween the mounts in fig. 2. Total time of
the previous step(s)-5 minutes-but
one mobile OSO leads to another , and an­
other, a drive for a burger, and , well,
that 's the beauty of "take it with you "
HF mobiling.

Finishing Touches
While basic-style HF mobiling is at-

ways terrific , a few finishing touches
make it even better. The following ideas
and suggestions are thus presented for
your mix-and-match pleasure.

Add a short ground strap between the
rear endot your car's tailpipe and body. It
minimizes ignition noise and RFI , and
helps reduce SWR. Use your ohmmeter
as a guide to spotting grounded and un­
grounded metal areas during that step.
Weatherproof exposed cable ends and
antenna connections with Coax Sealw

Add a thin external speaker toyou r seat 's
headrest , and secure it in place wit h a
rubberband. Listening to weaker stations
then involves leaning back with eyes
ahead rather than ostrich-craning toward
the dash. Rear-view mirror access is also
better . If driving, tuning, and talking
seems awkward, check out Kenwood's
and ICOM's mobile boom mikes which
mount above a sunvisor and remote PITI
up-down tuning box which mounts on the
gearshift lever. These accessories pro­
vide truly enjoyable hands-free mobiling.
If your XYL prefers her safe driving to
your Indy-500 capers , go for it. You can
enjoy CW mobiling with an iambic paddle
and programmable message keyer while
she yells at other nuts hOlding steering
wheels .

Alternately, combine a copy of Popular
Communications, Harry Helms' new book
Underground Frequency Guide plus my
own mobile handbook 's big chart of un­
derworld frequencies with your full­
coverage mobile rig and tune in some
really offbeat action from the car .The ac­
tivity gets especially hot if you are near
coastal areas at night.

Our list of additional ideas could con­
tinue indefinitely , but we are once again
out of space. J will thus conclude by say­
ing read my new Mobile Handbook for
more ideas, and more classic rig tateswtl!
be forthcoming in this column.

73, Dave, K4TWJ

Speak Softly
and Carry A Great Amp...
You have to be heard to communicate. When it comes to
the best amplifiers for VHF and UHF communication,
RF Concepts goes farther to give you the best standards,
highest quality and latest technology.

Features like GaAsFET receiver pre-amp and
high SWR shutdown. Inputs from 200 mwatts
to 50 watts, outputs from 30 to 170 watts. We
back every amp with a 5-year warranty on
parts and labor, 6 months on final transis­
tors. Ask your dealer, or call us for information
on anyone of our 12 great VHF/UHF amps.

,l:onceptl
Inq uiries: 2000 Humbolt Street - Reno, Nevada - 89509

(7021827-0133
ON. of Kantronics

Factory : 1202 E. 23rd, lawrence, Kansas 66046
(913) 842-7745

RF Concepts has rugged VHF/UHF amplifiers for 144, 220 and 440
MHz. operation. Twelve models to choose from!
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Bilrs Basics
"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Goodies

II monthly festuffl by
BILL WELSH, W6DDB

~iS month's column contains information
about amateur radio specialty items such as
badges, caps, cups, jackets, patches. pins.
and T-shirts. I have included a wide variety of
items which amateurs can wear and use , Sta­
lion equ ipment and accessories are not cov­
ered in this article . Where pr ices are staled,
they are only included to provide some idea of
costs ; exact current costs should be deter­
mined by request ing such information 110m the
seller. II stale taxes apply. they will increase
the stated prices. II yOU know aecct sim ilar
items wh ich are not mentioned in this article,
please send such intormanon to my cerncmie
address.

Jt is hoped thai this article will make ama­
teur radio a bit more interesting to many new
amateurs I believe in advertising amateur ra­
dio, EveryonewhO knows me is aware that I am
an amateur radio operator . I have my callsign
on my ocormet. car license plates, belt buck­
les, r-snirts. sweatshirts , caps, jackets, sta­
tionery, cups, glasses, mugs, badges, pencils,
pins, and bus iness cards . Almost every day a
lew people ask me what W6DOB means,
which gives me a chance 10 tell them a little bit
about ou r amateur radio service. Many of
those briet introductions have resulted in addi­
tional amateurs.

KC4AYP Pencils. John Ak:Ien, KC4AYP, sells a
set 01 36 multicolored --2 lead percue . You
may use up to 26 digits (letters, numbers, and
spaces) in me name and callsign printed on
each pencil. These pencils come with a 3~

inch high clear acrylic holder. WRITE IT is
printed on the side ot the holder's base, The
oncers sta.ss ppd. John's address ts e.o. Box
11423, Blacksburg. VA24062-1423(telephone
703-951-4939).

N1BLY Rings. MG. Allen. N1BLY, sells hand­
engraved sterling-silver and 14-karat yellow­
gold rings. Prices start at 592. II you wanl de­
ta iled information, send a self-addressed
stamped envelope to P,O. Box 112, Waverley,
MA02179.

ARRL Member Items. The American Radio Re­
lay Leaque (ARRL) has a nice assortment of
items. Most of the League items are only avail­
able to members These items are listed in th is
article for the benefit of ARRL members A 14"
x 16" qotd banner with the ARRL diamond at
$7.50. A bumper sticker printed "Amateur
Radio-a National Resource" at $2, A mem­
bership charm or an appointee charm (sta te
your appointment) at $250. The 5 inch mem­
ber (diamond) or lite-member decals at two lor
5Q¢ A 3 ' x 5' cloth flag at $21 . ARRL flag li­
cense plate at 15. Cloth ARRL flag patch at $5.
3 inch ARRL diamond patch at $1 ,5 inch ARRL
diamond patch at $2 , lile-member patch lor 3
inch diamond at $1 . and life-membership

45527 Third Street East, Lancaster,CA 93535­
'802
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patch lor 5 inch diamond at $1,25. ARRL flag
pin at $5, membership pin at 13, life-member­
ship (replacement) pin at $3, and League ap­
pointee (sta le appointment) pin at 13. Lite­
membership plaque at $25. SCarf at 16, Set 01
50 ARRL member letterhead stationery sheets
with 50 matching business size (--10) enve­
lopes at $8 Fifty pieces 01 stationery at $-4 or
50 ewecces (separately) at $5 , Blue or mao
roon tie with ARRL diamond at 512. Exact
details can be requested from ARRL Member­
ship services, 225 Main Street, Newington.
CT06111 .

Belt buckle from Award Design Medals.

Award DllSlgn Medals Belt Buckles. Award De­
sign Medals. Inc. oilers a unique amateur ra­
dio belt buckle. It shows an amateur operating
his station, A tower and beam antenna are in­
cluded in the background. The stated prices in­
clude buckle . shipping. handling. cansicn en­
graving. and any tax that n)/ght apply. OX ama­
teurs should include an additional $5 to cover
delivery to non-U .S.A. addresses. Payment
should be made by check or money order . The
all-brass buckle is priced at $25.95. The \WOo
lone 24K gold and sterling-silver plated buckle
is priced at $54 .95. The sterling-silver-plated
buckte costs $29,95. Allow 410 6 weeksdeliv­
ery l ime , Orders may be sent to Pat Guillory.
9487 Dartry Court, Elk Grove, CA 95758 (Iele­
phone 916-684-1730). These are the most un­
usual amateur radio belt buckles I have seen,

KB4WIT Lapel Pin. Bill Baht, KB4WIT, sells a
callsign lapel pin made from 14-karat gold. The
letters and number are 0/,. inch high. Each pin
costs $48, ppd. Allow two to three weeks time
to receivea pin.A f ree catalog showing a varte­
Iy 01 his products is available to everyone who
requests one and sends a business-size (--1 0)
SASE to BahrNo Products, 2535 Marietta
Street NE. Palm Bay . FL 32905 (telephone
407-768-2261).

AB4DQ's Clllsign Cups. Call Sign Cups sells a
variety of mugs showing one's ceuscn. Ten
ounce stoneware mugs sell at 57 ,45, or two lor
$12.95ppc1 The 15 ounce mugs are priced et

Gal/sign lapet pin from Sa/uNo Products ,
K84WIT.

MugS from Call Sign Cups, AB4DO

19.45 eecn.or two for 116.95PPd.TheARRLor
OCWA lOgois added 10 the opposite side 01 the
mug at no extra charge, il you request it ancl
state which logo you want. Walter Van Giesen.
AB4DQ, is the proprietor 01 Call Sign Cups. The
add ress is P.O. Box 17062, Raleigh. NC 27619
(telephone 919-782·1424).

cas Laser-Printed Callsl!lns. The Computer
Budgel Shopper (CBS) sells laser-printed cau­
signs which are suitable lor display on the op­
eraling table or in the rear window 01 a vehicle
If you commonly monitor one Irequency. it can

W6DDB
CBS laser-printed cal/si9ns.

be printed on the heavy-grade paper below
yourcallsignat no extra charge.The price is $3
each, postpaid The address is 2203 Park Ave­
nue . Cheyenne, WY 82007 (telephone
307-635-2173). Jim Hassler . WB7TRQ. oilers
an excellent 48-page catalOg 01 publ ic-domain
computer sctrware at $2 .

Mugs from J.C. Cumer. J.C. Cramer sells
te-ccrce size handcrafted pottery mugs with

Say You Saw II ln CO



Both lCOM and Kenwood supply baseball-type caps to conventiOn attendees.

I

(name ), A nice drawstring-type denim pouch is
available at $1.00 more . These pr ices include
shipping and handling fees, p lus taxes (appli­
cable to Cali fornians). His address is Roule 1,
Box 211, Lake Isabella. CA 93240 (telephone
619-379-4749). He can be call ed evenings and
weekends.

ICOM Caps. ICOM America, Inc . offers t ree
baseba ll-type blue and wh ite ca ps to conven­
tion attendees. The ir address is 2112 116th
Avenue N,E., Bellevue, WA 98004.

10 lags tram JPW Enterprises, JP'W Enterprises
sells high-qualily stainless-s teel identification
tags at $4 29 each PPd. These dog tags are
1.t 25 · x 2" and each one weighs less than y.
ounce . You can have up to 17 digits (letters.
numbers, and spaces) embossed on one 10
live lines. You may want to order these tags for
your children, luggage, and pets. as weHas lor
yourself . A 24 inch chain is supplied with each
dog tag. The address is P.O Box 353. Logan.
UT 84321.

10 lags from JPW Enterprises ,

Kenwood Caps, Stickers, and Maps. The Ken­
wood U.S.A. Corporat ion gives baseball-type
caps, bumper stickers, and DXec world maps
to convention attendees. The ir address is P.O.
Box 22745, l ong Beach, CA 90801 -5745 (tele­
phone 2 13-639-9COO).

MFJ Eyeball aSL Cards. MFJ Enterpr ises, Inc.
sells 500 eyeball aSL cards at $39,95, These
2" x 3~ ~ cards are particula rly useful a t con­
ventions , swactests. and radio club meelings.
The address is P.O. Box 494 , Mississippi State,
MS 39762.

A.T. Patch Company Emblems, Jackets, and
Caps. AT. Patch Company sells patches (em­
blems), jackets, and caps in a wide variety of
styles, colors, and prices. Emblems sell in a

KB2MB cal/sign pins

Brass belt buckle from N6MRG,

the pin at an additional cha rge of $19.95. A pin
can be o rdered with the caflsign arranged in a
horizontal , stepped. or vertical configuration.
Callsign jewelry can be ordered in lavaliere'
charm (vertical only), or pin (horizontal. stepped.
or vertical) styles. The caltsign letters (and
number) are about three-sixteenths 0 1an inch
high and approximately 0 .7 millimeters thick ,
Two pins hold each caJisign pin securely in
place. Harold also sells 12 styles of chains in 8
lengths (7 to 30 inches). Chain diameters
range between 0 ,4 and 4,8 millimeters. Chain
prices are f rom $6 ,58 to $634 .76. The crete­
graph shows one ortne excellent cal1sign pins
produced by Harold. A $5 discou nt is ava ilable
10 amateurs whO mention th is column. It is ad­
visable to request a current flyer from KB2M B.
and you r SASE would be appreciated.

Brass Belt Buckle from N6MRG. Henry Horns­
by, N6MAG. m anufactures a very good solid
brass belt buckle of his ow n design. Each
buckle is mach ine-engraved and hand-fin­
ished. He custom eng raves anything 3 pur ­
chaser requests on his buckl es . The price is
$11.99 per engraved buck le (catlsign on ly),
Add $1 .00 if you order a second engraved line

name and censcn imprinted in the clay.Cinna­
mon- and catmear-cciored grazes produce a
beautiful earthtone ettect . The pr ice is $ 16 95
each ceo. The address is Pottery by JC, 650
Cascade, Shelton, WA 98585 (telephone
206-42&7559).

Caps from Embroidery Warehouse. The Em­
broidery wererouse sells summer rmesmaoc
winter (corduroy) caps at $1045 and $11.75
each PDd. respectively The embroidered
name. ceuscn.and townlcily can have a maxi­
mum 01 14.6. and 14 fetters. respect ively.
Summer caps are red or royal-blue mesh and
bill. with a white loam trent . Embroidery mal­
cnes the cap color . FUll corduroy(winler) caps
are red or navy-blue with gold embroidery. The
address is P.O. Box 1476, Severna Park, MD
21146.

Callsign pins Ir om Fallert's. Fallert's engraving
sells callslqn c'nsot one l ine (1 ~ x 3" at $1 ,25,
two lines (1" x 3") at $150, and three lines
(1 ~ " x 3~) at $2 each ceo. Any desired logo
(ARRL, CD, MARS. etc.) can be added at 75
cents more per pin, The address is 27 Ver lynn
Avenue, Hamilton. OH 45013,

Ham Radio Bookstor. Items. The Ham Radio
Book store has a few items wh ich may be 01 in­
terest to you . Their baseball -type caps are
available in blue. gold . kelly green, and red.
The calls ign and name are added to the trent of
the cap. with a maximum 0 1six digits to eac h
line. The stoc k number is UFBc.81, and the
price is $6 eac h. Ham Radio polo-shirt s and T­
shi rts are available in small, medium, large,
and extra-large sizes. The new Ham Radio logo
rs suk-screenec on the front o f each shirt in a vi­
br ant yellow color . Both types 0 1shir ts are sold
in blue or red (sta te your choice). The T-shirt
stock number is HR-TEE (blue or red) , and the
pr ice is $9.95 eac h. The polo-shirt stock num­
ber is HR-PLO (blue or red). and its price is
s19,95 each. Ptasuc-tammated identifica tion
badges are sold at $2 ,SO each The badgellet­
tering color combinations are bluelwhite,
greenlwhite, metalliclloldlblack, rnetamc-sn­
verlblack, redlwhite, whilelblack, whitelred .
woodgrainlwhite. and yellowlblue. The badge
stock number is UfO. Add $3 .75to cover ship.
ping costs 01 an order, The address is Green­
ville. NH 0304 8.

KB2MB ClllSign Pins. Callsign pins are avail­
able in 14-karat yellOw gold hom Harold Sas­
rowrtz.KB2MB. - ns comcens's eooreese H &
M Jewelry Company. 26 Edgecomb Road ,
Binghamlon. NY 13905-4017 (telephone
607-797-5458). Each pin sells at $49.95, plus a
$4 Shipping lee. A diamond can be added to

Hand-<:raftedpottery mug with name and call­
sign from JC. Cramer,
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Suction-cuplmagnetic-mount plastic signs
available from Sign-0n.

- -

Plastic Signs lrom Sign-On , Sign-Qn sells 2:;' ''­
x 8~ signs featuring the words AMATEUR
RADIO and a ca llsign in white lettering on

AMATEUR RADIO

W1AW

Regency Glass Engraving mugs,

address is 1520Julewood Avenue, Hyattsville.
MD 20785. His telephone numbers are
301-773-9383 and 301-773-5074 If you wanl
samples of his cards, send 50¢ (stamps or
cash) with you r request,

Shure Brothers T-Shirts. Shure Brothers, Inc ,
oile rs a promotional r-snnt at $7,25 each ppd .
The stock number is PR-73, which is appropri­
ate. As usual. these r-sntrts are ava ilab le in S,
M, L. and XL sizes The Shure logo and slogan
(Breaking Sound Barriers) appears on Ihe
front. 'l-shirt color changes from time 10 t ime.
The present ones are athlet ic grey with red let­
tering, Orders may be mailed to Shu re Broth­
ers , Inc" Service Department , 222 Harl rey
Avenue, Evanston , IL 60202·3696 (telephone
312-866-2200). Be sure to include the stock
number .

Magnetic Sign !rom The Sign Center. The Sign
Center offers an excellent 8~ x 19 N 100 %
magnetic sign at $8 each , plus a $3 shipping
ch arge. The ove rorrnnnc is black and orange
againsl a wh ile background, The Amateur Ra­
dio Emergency Service (ARES) ins ignia is ac­
companied by large lettering of "AMATEUR
RADIO COMMUNICATIONS, " An area is re­
served 10 add a callsign below the word " RA­
DIO, " Ano ther area is rese rved for a name or
group insignia. The par t number is AR81 9. The
address is the Sign center . Inc ., P,O Box
4097, San Diego , CA 92104 (telephone 619­
298-1102).

An example of MFJ's eyebaliOSL cards,

KB5~AV
Con firming our eyeball OSO

[ OSOWrfM l-TMffi'ow~~

~
EM i" R,cney, conu"lIe,
MfJ ENTERPRISES, INC

.. .. ~~~BS:..::'\.s39762

~F"''''''I" '''''''''1['' A....' ...' 1I."lo~

bas ic range 0160¢ to $5.25 each , Up 10 six. co l­
ors can be used in an emblem without extra
charge. Each additional color adds 6¢ to the
price 01 every emblem. II metallic thread is
ordered , it adds 30% to Ihe base price, Simi­
larly, sol id embroidery increases the pr ice
30 % , and a tett background costs 20% more.
If heat-seal backing is ordered (to avo id sew­
ing) , that raises the price 15% . There is an ini­
tial $1 0 pattern setup charge, and patterns are
retained for possible use in filling future or­
ders, These emblems can be added to caps
and jackets.Cap emblem size is 3 inc hes (max­
imum).Caps cost $5 .95to $8, 1O(depending on
quantity ordered), plus a $1 0 initial pattern set­
up charge. The size of an emblem added to a
jacket o r windbreaker is 4 inches (maximum),
The prices 01 jackets and windbreakers vary
between $24 and $36 each (depend ing on
quantity ordered), plus the $10 ini tial pattern
setup c harge. Obviously, these items should
be purchased by groups (suc h as amateur ra­
dio clubs) in large quantities to obtain low
prices. The address is P.O. Box 682 , Littleton,
NH 03561 (telephone 603-444-3423),

Regency Mugs. Regency Glass Engraving
seus 10 ounce capacity cottee mugs at $10
each ppd. me amateur's first name and call­
sign are engraved on the cup. The address is
P.O, Box 802 , Novato. CA 94948 (telephone
415-892-6587) Steve Heimbe rger produces a
nice mug.

QSl Cards Wall Display. Joe Saunders,
K3UAL, has clear plastic OSL card holders
which enable an amateur 10 display received
cards without having 10 damage them with
tape or thumb tacks. J have used this type of
OSL display for many years. It has the added
flexibility of allowing you 10 qu ickly and easily
change the cards displayed, These plastic dis­
play holders sell at $5 for a package of three
Each holder can be used to display up to 20
OSL cards . Joe is also a OSL card printer . His

Among A. T, Patch Company's ilems are jac­
kels with name, cal/sign, and emblems,

Band
12 meters
10 me ters
6 motors

Cat. #
9112
9 110
9106

• Monobanders for 75 to 6 meters
• Very rugged fiberglass and
stainless steel

• Telescopes for easy adjus tment
· 318 X 24 TPI base fits most

mounts
• l ow profile & [ow wind load
• Needs no springs or guys
• Complete tuning & matching

ins tructions included
• Approximately 7 ft. tallI

Cat II Band
9 175 75 meters
9 140 40 meters
9130 30 meters
9117 l1 melers

At Your Dealers or Send Chock, M.O.,
Vis a or Me 10 :

lakeview Company. Inc.
Roule 7, Box 258
Anderson, SC 29624
(803) 226-6990

Add '3" per order for shippinglhandling
Catalog Available • Dealers Welcome
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• YOUR REUABLE SOURCE
SINCE 1965

• QUCK DEUVERY
• PRICED RIGHT
• EMERGENCY ORDER

SERVICE AVALABLE

HAM STICK
ANTENNAS

ORDER
FROM
JAN

FOR
CRYSTAL

CLEAR .~ .

COMMUNICATION

for
H. F. MOBILE OPERATION

$1500 each

FOR FREE CATALOG,
CALL OR WRITE:

JAN CRYSTALS
p.o. BOX 06017

:
il~ FORT MYERS, FL 33906 •
VISA (813) 936.2397

TOLL-FREE: 1-800·237·3063
IN FLORIDA: 1·800·226·XTAL

FAX ORDERS: 1·813·936·3750
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IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
AMicles - crassmees- Ads fo r Par ts & Services

Also: Earl y TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more.••

Free 20·word ad each month. Don 't miss ou f!
Free Sample. 6-Month Trial . $11.

t -vee r: $19 ($28 by t at Class). Foreign · w rne.

A.R.C.• P.O. Box 2·C5, Carlisle, MA 01741

BATTERIES
Nickel·Cadmium,Alkaline, lithium. Etc.
INDUSTRIAL QUALITV

YOU NEED SATTERIES?
WE'VE GOT SATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.
eVERETT H. YOST KB9Xl

7344 TETIVA AD
SAUK CITY WI 53583

ASK FOR f REE CATALOG

608 643-3194

UNLEASH THE P OWER OF Y AESU'S C A T.SYSTEM

SUPER and CA TPA CK
SUPER is. powErlu~ eosY·lO-use radio OJ)ef.t irlQ sySlom I ~at put.

Y;>O StI CAT·S. sf'lu Illnsu i.., oprratio<1 at YCKJr hngertip,.nC
on your com""lor screen..." dll OSO AulOlog. 10(l E.tood""
Momo,y Cnannel1 1M mo re ...._.... ..__.....,_...._....,_...._$89,95

CATPACK is I colleclion 01 ulil~y pros,.... . nd.oll".ro 'building
bloc..' (d. voce dri.orsllhlt . 11.... yCKJ to add t,. nser i..r .nd
~",.r 00"11(1110 youro"n programs (oruse I ~ progr.m.
providod on t~ C~ rp,CI< d i'~."o) _ _ _ ...._....._...._ ...__ $69.95

.v..lob.. lor181l, CommoOote AppItCot!IpuIof.

v...... fT-71'· fU fT_n, .fT_"" ' fT_'" ' fT· m
rnG-""", , fT-m~ r. 11l

oco-rf" "', ..,'" ":..-01

Call Or Write For Free Brochu re

~
P, otes s ional Sottwa.e 10. Amateu. Radio

Applied Solutions

S
s.o. e o. 188

Ga,den G,o.." CA 92&40
(1141 97J·8800

CIRCLE 160 ON READER SERVICE CARD
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n.ASTRON
II,;, CORPORATION

9 Autry
Irvine, CA 92718
(T14) 458-7277 ASTRON POWER SUPPLIES

RM-A SERIES

5
7
9
11
13
16
27
46

Shlppl',
WI. (Ibl.)

16
38
50

38
50

5% x19 x 12'h
5\10 x 19 x 12'h

35
50

•5
7

10
12
20
35
50

AS-4A 3
AS-SA 4
RS-7A 5
RS-I 0A 7.5
RS-12A 9
RS-20A 16
RS-35A 25
R5-50A 37

18" X5V. RACI MOUNT POWER SUPPliES
ConUnuoul ICS· Sill (lNI

MODEL DIty (Amlll) (AmpI) HxWx D
Rt.ll2A 9 12 5'14 x 19 X 8'14
RM-35A 25 35 5% x 19 x 12'k
RM-50A 31 50 5% x 19 x 12'k

• Separate Volt and Amp Meters
RM-35 M 25
RM-50 M 31

• HEAVY DUTY. HIGH DUAUTY • RUGGED. RELIABLE: •
RS, RM .nlll VS SERIES • THRfE CO~DUCTOA POWER COAD
SPECIAL FEATURES • ONE YEAR WARRANTY . MADE IN U.S _A,
• SOLID STATE ELECTRONICAttY REGULATED PERFORMANCE SPECIFICATIONS
• FDtD--Q6.CK CURRENT liMITING Prolects Power SopPy · I,",PUT VOtTAGE: lOS - 125 VAC

Iron excessive CUIT(lOI & CIlflI;nuous shorted output. • OUTPUT VOlTAGE: 138 VDC :i: O,OS volts
· CROWBAROVER VOlTAGE PROTECTlO~ on all MlXlejs (Internally Adjuslable: 11-15 VDC)

except RS-4A, RS-SA, • RiPPlE: less than 5nW peak 10 peak (lull klad
• MA!NTAI~ REGULATION & tOW AIPPlE at low line & low line)

;npot VoIIage, • Also availablewitll 220 VAC Input
• HEAVY OlITY HEAT SINK · CHASSIS MOUNT FUSE VoltageMODEL V8-SOM

MODEL R8-7A

MODEL R....35M

RS-A SERIES

38
50

20
29
46

5x9xl OY,
s s n xu

6 X 131/ , • 11

5Y. x19 x1 2Vt
5'1. x191 12"h

35
50

• Separate Volt and Amp Meters • Output Voltage adjustable from 2-15 volts
• Current limit adjustable from 1.5 amps to Full Load

(i' lU~l~iMIC @1 3.8V
VS·20M 16 9 4 20
VS -35M 25 15 7 35
VS-50M 37 22 10 50

• Variable rack mount power supplies
VRM-35M 25 15 7
YAM·5aM 37 22 10

Ie 5min on 5 min of!

MODEL Y8-3!5M

VRM/VSoM SERIES

Say You Saw It In CO
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may be of interest to code enthusiasts, Each
item features the famous vorooiex logo (bug)
in some way, Their baseball-type light-blue hat
is fully adjustable. It has the Vibroplex emblem
in black , red, and gold. The key chain is cast
solid brass, and it features the bug logo, The ir
black-glaze English ironstone mug shows their
bug logo in 22-karat go ld. Their black polyester
patch shows the Vibroplex name and logo in
gold and red threads. An 8 H x 18 H black felt
pennant shows the Vlbroplex name and logo in
coro. Their light-blue r-enrn is half cotton and
half polyester . It is available in small, medium,
large, and extra large sizes. It features the bug
logo. Except for the pennant ($4), each item is
priced at $6.95. A $3 shipping charge app lies
to orders being shipped to U,S.A addresses
The vibroplex address is 98 Elm Street, Port­
land. ME 04101 . Their toll free telephone num­
ber is 1-800·262-8387, which is also 1-800­
AMATEUR. Their FAX number is 207-775­
7710, Vibroplex offers several other items that
are of interest to amateurs. vibtoplex has been
in business since 1890. which means their
centennial occu rs during 1990, I have used
their bugs 45 years , and a Vibroplex presenta­
tion bug is an essential part of my home station.

WITOK T-shir1s and Sweatshirts. Paul wesna .
WIZlTOK , sells T-shirts and sweatshirts featur-

W2PD brass belt buckles,

Skogen, P,O. Box 3025, Fox Valley Station, Au­
rora , IL 60504 (telephone 312-805-5972),

W2PD Brass Belt Buckles , S. Slcntm, W2PD,
sells sol id-brass belt buckles. One-line (name
or cal lsign) buckle price is $13 ppd. Two-l ine
(name and causiqn) buckle price is $15 ppd.As
many as ten digits may be used on each line.
The address is 320 Rose Street , Massapequa
Park , NY 11762 (telephone 516-797-1128).

Vibroplexltems lor Coda Enthusiasts. The Vibro­
prex Company, Inc. offers seve ral items which

Glass and ceramic mugs from Todd W. Skogen.

black , blue, or red flex ible plastic, These signs
are sold in a sucfion-cup-mounted model, as
well as a magnet ic-mounted version; state
which type is desired The pr ice is $8,50 each,
or two for $15, ppd The address is 1923 Ed­
ward Lane, Merrick , NY 11566. Jack Dulberg ,
KA2FHU 's telephone number is 516-546-4362.

Glass and Ceramic Mugs from Todd W. Skogen .
Todd W. Skogen sells 13-ounce etched-glass
mugs and tt-ounce ceramic coffee cups at
$10.45 each ppd. First name and callslgn are
etched on the large glass mug. The first name
and callsign are etched in while on one side of
tne black or blue (state your choice) ceramic
coffee cup. The ARRL logo (diamond) can be
added 10 the other side of tne cup at an addi­
tional costal $1 per cup. If at least 24 cups are
included in a singie order, a 10 percent dis­
count applies. Orders can be placed for cups
displaying a club logo on one side. plus individ­
ual c lub member' s causicns and first names
on the other side, at $1 extra per cup. Camera­
ready artwork is required, and the minimum
acceptable quantity lor custom-artwork cups
is 24 cups. A club person is requi red to coor­
dinate such an order. The address is Todd W.

W0TOK'S t-sntns and sweatshirts feature the
'964-65 five-cent amateur radio stamp,

Vibroplex Company items for code enthusiasts.

...- 1

ing an enlarged reproduction of the 1964-65
five-cent amateur rad io stamp, T-shirts sell in
all sizes (S, M, L. XL. and XXL) at $9 each ppd
High--qual ity white sweatshirts sell at $22 each
in sizes S through XL, and at $25 each lor XXL,
delivered , The des ired size must be spec ified,
of course . The address is 4916 Three Points
Bouleva rd, Mound, MN 55364-1245.

Plaques and Tankards from Wavelength Produc­
tions. Wavelength Productions sells plaques
and glass-bottom pewter ta nkards, Plaques
sell in a price range of $1 0 to $60, Any special
event. or organizat ion patch or emblem, can
be used on these plaques. The tankard costs
$48 each ppd, with up to seven words en­
graved on it at no extra ch arge. Bill Smith ,
N2AXY, runs this company, The address is 68
Kathleen Drive. Syosset, NY 1t791 .

Jackets, t-snnts . and Caps from Rod Williams,
Rod Williams offers an interesting variety of
jackets, r -smrts. and caps, Each item can be
customized to include name, causicn. and
other informat ion. His add ress Box 7486. Tole­
do, OH 43615 (telephone 419-829-6254 and

--..Ill...,
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snap
-on-

T
e
x
p

~ choke
ELIMINATES RF INTERFERENCE IN:
TVsel .. Radios, HI-FI, PA s)'S!e......Telephone.. VCfU,
T",I equipmenl, Burlllar and Fire alarms, Modem..
Monilon, Computers, lI.adio and TV stalio.... cle.
EAS'VTO USE: f,ts over and ~naps 0010=aU,large and
ribbon cables. No 0",,- 10 rewire conn~OlS, Unique,
~plil rerrile core de~ign fits up to RC8U CO'lX cables.
WOkKS IN "COMMON MODF.", filters currem in­
duced in lhe braid of shielded cables and ground wires!

Speclal ruTile _lerlal "rr"rthe 0.5.100 MHz,
OOE.~ NOT VOID EQUIPMENT WARRANIY

AVQUubk from;,:~ dellk, IIckage c:I 4 choIIes
ororduibn! .. wilh Inst Instrucllons

compuleradio $12.99
Box282. Pine Brook, NJ 07058 • ~L!!""'''''L
Tel: (201) 227-0712 :;.00 shI

SMd persOtlDI chuk with OI'de" ship some d<Jy Finr
'lfl-,fiW "." ,...... h"rk wa""'" Ourmt;tv di.tr(~",tI.

Caveat Emptor
Several months elapsed between the time I

sta rted gathe ring information lor th is article
and when it appeared in print. All pr ices are
subject to change, They are just Slated in this
art icle to provide ind ications of cosl.lt is advis­
able to conf irm prices before ordering
merchandise ,

If you know of similar "goodies" which
could have been included in this article. piease
send inlormation to my Cal ifornia address,
There are a lew items that have been sold in
the past but which are no longer advertised.
Some letters to previous suppliers were not
answe red, causing me to believe tha t Ihey are
no longe r in business .

CIRCLE 169 ON REA DER SERVICE CARD

73, Bill, W6DDB

address is 333 W. Lake Street, Chicago, IL
60606. Thei r telephone number is 312-263­
1808.

Callsign License Plates. Last, but notleast. am­
ateur radio callsig n license plates are avail­
able for use on ou r vehicles. They provide an
effect ive way to advertise our amateur radio
service. II you use such plates.I hope you drive
very courteously to improve our image with the
general publ ic.

---
-~----• •

78 South Stat. 5t_t , P,• • ton. 'dono 83;163
T" " p/>Ono (2061 652-ee30;

0""" Mon, 9-2. Tu•• .-en.s-e. Closed Sal . 8 Sun.

Slmll., ... Ing. (>II Kon..ood. ICOM.
v......, HyVl ln. ...lInea••te....I' L.T.a,

Allnc" ALR·12T S26S.9D

Over 8788 Ham Relat ed Items in Slock. All Pdces
Cash FOB Preston. Mor'l 5peclals in Ham-Ads, Loo k­
ing lor someth ing nollisted??? Call or wrile,

ROSS DISTRleUTING COMPA NY

IRON POWDER and FERRITE PRODUCTS

AMI~~_
Fast, Reliable Service Since 1963

Small Orders Welcome Free 'Tech-Data' Flyer

Toroidal Cores. Shielding Beads. Shielded Coil Forms
Ferrite Rods . Pot Cores. Baluns, Etc.

roan, orange, red , or royal-bl ue ink. 'l-shirts
cos t $13,75 each ppd. printed bolh sides. Gal l
shirts cost $17.25 each (printed one side) or
$18.25 each (printed both sides). Her caps
have a foam front, mesh back, and a strap to
adjust the size, Caps sell at $8.25 eac h, ppd .
Prin t styles and colors for caps are as slated
for shi rts. The address is 2272 Kellogg Park
Drive. Pomona. CA 91768.

Wyoming Studios Brass Bell Buckle. Wyoming
Studios makes a brass bel t buc kle showing tne
Benc her keying paddle . The address is 8405
Roberts Road, Justice, IL 60458 , The Bencher

Amateur radio callsign license plates,

C!RCLE 4 ON REAOER SERVICE CARD

,

,

Wavelength Preduc lions sells plaques such as
this and pewter tankards,

Jackels, t-snms. and caps are available from
Rod Will iams.

419-843-2014). Rod gives clubs a 10 percent
discount when Ihey place multiple-item or­
ders. If you want details about Rod's products.
you should request informat ion from him. My
wile (Marie , W6JEP) and I are two of his sat is­
fied customers.

N680P Shirts and Caps . Anne Wright , N6BOP,
sells a very good assortment 01 T-shirts, gall
Shirts, and caps T-shirts and golf shir ts are
available in beige (tanl, light blue. light yellow,
or whi le. They can be printed on both sides. A
red ARRL logo is available in sizes of 2y''' x 5 ~

or 1%" x 3"'. Lettering style can be ivy open or
sportswear using black. brown, green, ma-

Wyoming Studios' brass belt buckle features
the Bencher keying paddle.

12033 OTSEGO STREET. NORTH HOllYWOOO. CALIFORNIA 91607

CIRCLE 170 ON READER SERVICE CARD
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DX
NEWS OF COMMUNICATION AROUN D THE WORLD

Long-Haul DX and The Long Path

II monthly felJlure by
CHOD HARRIS. VP2ML

Left to right , standing: Guillermo, XE1NJ, President of the L"'!RE: Enriqu~ , XE1EEF;
Nellie , XE1CI; Lorenzo. XEtU. Sitting: Dave. G4GED, and wife. Carol; VIC, XE1VIC;

George. XE1CE; and unet,XE1RA.

A Sk any DXer about the most diff icu lt
countries to work, and that DXer wi ll list
countries 7,000 or more miles away.
Lcrq-haut OX is much harder 10 work
than close-in countries due 10 the nature
of radio propagation.

long-distance propagation depends
on the refraction of radio waves off vari­
ous ionized layers in the upper atmo­
sphere , especially the F-Iayer 150 to 300
miles up. Under ideal conditions. with a
very low radiation angle from your anten­
na, a stnqlebounce ottthe F·layer may re­
turn to earth as much as 2,500 miles
away.Since most of us don't have anten­
nas high enough to produce hops of that
length, we usually figure a single F-Iayer
hootobe about 1,500 10 2,OOOmites long.
Thus, many contacts made with stations
farther away than this must involve mu lti­
ple hops.

With each hop the radio waves are
scattered and absorbed by both the sur­
face of the earth and the ionosphere.
Even more important for long-haul ox,
however, is that on each hop the radio
waves must pass through the lower 0­
layer of the atmosphere twice-once on
the way up and again on the way down.
During daylight hours when the n-raver is
at maximum intensity , this layer absorbs
the radio waves, decreasing signal
strengths and preventing long-haul OX.

Long Path
So how do Dxers make contacts more

than three or four hops away? One solu­
tion is to operate at local sunrise and sun­
set, when the Delayer is weak and absorp­
tion is low. But there is another way to
make long-haul contacts, espec ially at
times of intense solar activity-the long
path.

Since the earth is a globe, there are
two paths between any two points on
earth, along the great circle tnat passes
through both points . In most cases, the
shorter of the two paths is the better for I
radio propagation, as the shorter lenqtn I
means fewer hops and less scattennq
and absorption ,and thus stronger signals.

However , radio waves can also follow
the opposite path, approximately 180 de­
grees away from the short path , if condi­
tions are right. At the peak of the sunspot

P.O. Box 50, Fulton, CA 95439
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cycle (and occasionally at other times),
the F-Iayer of the ionosphere does not
dissi pate at night . The presence of the F­
layer means the Dxer finds some bands
open all night long, At sunspot peaks
even 10 meters can stay open into the
wee hours of the morning. Since the 0­
layer quickly lades away at local sunset,
the absorption associated with the D-Iay­
er is also reduced.This combination of an
intensely-ionized F-layer and the ab­
sence of the D-Iayer permits multi-hop
propagation over the darkness path.

Let's look at a pract ica l example .A sta­
tion in northern California wants to work
ZSBMI on Marion Island. The " short"
path is a long one-1 0,SOO miles. Even at
an unrealistically low radiat ion angle of I
11 degrees, this distance represents 7 F­
layer hops, and 14 paths through the ab­
sorbing D-layer . Signals will be weak at
best.

On the other hand, the long path is only
slightly longer than the short path­
14,400 miles versu s 10,500 miles. This is
only two hops more. When that long path
is in darkness be tween the two stations,
which happens soon afte r local sunset in
northern California (sunset 0200Z, sun-

rise in ZS8MI 0400Z), there will be rela­
tively lillie D-Iayer absorption on the long
path . Signals should be good. (Of cou rse.
convincing Peter , ZSBM I, to get out of
bed two hours before local dawn to work
northern California is another matter . but
that's one of the challenges of OX !)

How does the DXer know when to look
for the long path? First , the long path is
seldom better than the short path on dis­
tances of 6,000 mi les or less. The large
d ifference between the number of F-layer
noes on the long and short path almost al­
ways favors the short path .

Second. the long path has to be in dark­
ness, or mostly so . The only time long­
path signals are stronger than short-path
signals is when the radio waves traveling
the long path don', have to pass through
the absorbing Dctayer ,

Third, the solar activity must be high
enough that the P-tayer continues to re­
fract radio waves throughout the night. If
the F-Iayer is weakly ionized and dissipates
at night, the long path also disappears.

Finally, the geomagnetic field must be
reasonably quiet (planetary A-index be­
low 20, planeta ry K-index below 3) . An ac­
tive geomagnetic field can disturb the F-

Say You Saw It In CO
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DR-110T -45-waff 2-Mefer Transceiver
The radio that has been the stcrattraction oIevery nc rntest ttus
year. 45·walfs/ 5 wotts power. 14 memory channels. reverse,
suetone encode and decode. Instantaneous storage and
relreivable c ha nnel, priority, very simple to operate. a nd it is a
very attractive radio, Sma•. compact, with still more fectures
you won" believe. Ask a DR-110T owner!!

DR-51 OT -45waff 2M/440 Dual Transceiver

like its z-meter sister. the DR-51OT is small. compact and rcccec
with features you wonf in a rooo Full cross-band dup lex, small
rrocntconon makes the DR-51OT into a c ross-band vehicular
extender ( repeater) Its receive cove ra g e is unbelievable Ask a
DR-5 1OT owner, he 'll be g lad to brag

'

WILLIAMS RADIO & ALINCO - The unbeatable combination!

DJ-100T -Micro-Type 2-Meter Handheld
OJ-20OT 220 Mhz. HIT

Big 500 mah battery. almost 4 wotts, with 6.5 worts on direct
DC. with buat-in DC to DC adopter. 10 memory cha nnels.
stores offsets. sub tones. LCD readout, reverse operation.
keyboard lock. Big leotures - small poce!

DJ-SOOT -Dual-band (2M/440) Handheld

20 channels, crcseccno lull dUp!ell, 3.5WVHF. 3W UHF on big
700 moh octterv. or 6W/5W an Direct DC or optional bigger
botterv. 16 digit cutccnoier. LCD, direct entrv keyboard,
encode and aeccae. DTMF built-in, b a ttefY save Does if all,
but c osts a wtlole less trion the " big boys" mocen

wfL[lAMs~g
600 LAKEDALE ROAD
COLFAX, N.C. 27235

FOil THE BEST DEAL!

(919) 993-5881
NOON TO 10:00 P.M. EST
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4Channel SignaHo·Noise Voter
• E"l\J ndablti 10 32 enannel bj Jusl MOIOg Car~s

- COnlln"""s VOllng
- LEO Ind,caTor, 01 CORand VOlttl Slgna'S
• BUIII ·ln C",ID'a lor
• RemoTe VoleO InO" . lors Pmfled Oul
, 4' ,' 6 Dou DIti s lllea Gold Plalea 44 Pm Card
• Aemole o,sable InpulS
• MORE

Built. tested and calibrated with manual

$350.00
1eectone Interlace now ava ilab le
for more mtormanon call or Wille
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DOUG HALL ELECTRONICS
voter Department

81 5 E Hudson Street
Columbus , Ohio 43211

(61 4)261-8871

THE MULTIPLE RECEIVER SOLUTION
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ALUMA TOWERS
CIIIo I ._urs.n usCO"'CS. Flln U SE

IOOF_TO'_UUCK 'MOIIU ... I I; TlllIUIlS
lUllUMllUM TO.tIlS

f"od fOil ALL T'1~EJ Of
~ CUI IUI IClTIOMS """

• TlL.lK:OfflOG TO ' 00 n
• " . CK_ TO ,oo n
• UlvlO .K.C'
• ,"C'.LI G....D1...'M
ALUMA TOWER COMPANY

BO' 21001 co
V~AO MACH, R. 3_1·2_

rO.II581_3.,3 FAX O. I .'ltl . aOn

• • •NI

COFFEE CUPS II

A G A

N EVE R

PANIC
aftcr missin!: a fc" \ Iurw codc Il'll cr s.

"Ilifl c(JP~ in!! ""rd~ il"l~ad uf l~ncr-b.\'· lell~r,

T i ", ~. prm ~n, ~aS) _1,,_l ea r n mcllmds.
\ I"ne.\·-l>al·k I:ua ra nl«d: Ord"r I"da~':

QSO.TkA I...·E k™ (',ode Co"rw . Copy " ,.,rd, Ifl<'

WI')' lil'1d" y! I<k,,1. mo,lcml<' ,pee,1. S I ·t.\l.~

tJSO.\I.\ST}:k™ I' racl ia Tapcs. TIl<' "pial""" "
I" " ler! H. W. 12.1 ~ "'pm. \ 12.'I~

Q so.l-'kd M I' r acl i"''' ·h ""s. Go "lI lh<" "ay 10
F.XTf( A! Ih. IH. 20. 22 "pm, \12.'15

BUSINESSSIZESASEGETS DETAILS
CIRCLE 17 ON READER SERVICE CARD

su s bc:h
I U CKo<BLUE
' 30l.GUSS

I,lUGA,VA,ILABLE
A,AALlOGOMdSl00

Company LOGO', and Custom Ordfml WCllcomCl,
WrltCl o rCal1fQr Quo l Cl. AddS2.50 Shl p. & Hand.
It RES. AOD 6,75% TAX Aflow 1·2WHk, lJl,liv8ry,

Ch.ckl hy.ble To:
TODD SKOGEN

P.O, 80x 3025. Fox V.lley St.tlon
AurOlll, IL 8OS04 • (312) 805-5972

AVC INNOVAnONS. INC. Dept. CP
P.O. BUl 2049 t _Indianapolis. IN 46220·0491

. :",'h wt conla i", 1".,.0. hil:h.q"alil ~· 6O_min.lalK's
llI1 d c"ml'lclc " r iu cn ;n'lrol'l i"""

Shipping & Handl ing (S&HI ; All croers SJ ,oo us and CAN,
5400 el»ewhere IL, IN , "II, MN. OH WIadd sales la,

send Check, Money O"tel. Visa . or Masler Card to:



The WPX Program

layer, and reduce signal strengths, parti­
cularly on multi-hop paths.

At times of intense solar activity (such
as this month), watch for long-path open­
ings to distant stat ions whenever the geo­
magnetic activity is below mi nor sto rm
levels.

sse 350 WDSKBB. HB90LU 400 WQ5KBB, HB9DLU
450WOSKBB,HB9DlU , IV3PVD. K1BAZIOV l 500
HB9DLU. IV3PVD , K1BAZIDVl 550 HB9DLU,
IV3PVD , K1BAZIDVl 600 IK7BDN, HB9DLU,
IV3PVD , K1BAZIOVl 650 IK7BDN , HB9DLU 700
HB9DLU, 750 HB9BW 800 WB6SRK, HB9BW
850 HB9BW 900 HB9BW, 950 HB9BW , 121AU,
1000 HB9BW. 121AU 1050 «eec 1100 «eec
1150 LU8ESU 1200KD90T, WBESU 1350KL7AF.
K4CKS, 1400 K4CKS, 1500 G4CPJ 1850 NJeC
230012PJA,2350 12PJA

IK70 8 8
PYlOL
IK2BLA

K4RIG
PYlOL
VE7DX
' OCGB

12EOW
PV10L

W7DG
wa2GFI

OL8YT
DL1RX
G3SJX

SM5MLE
WZBZ

OK1LlC
WGBBT

W04FZO
EAl00
' OCGB

WB8SFF
HB90EU
WMOPU
Ol4MCF

PY10L

M4AV

PY10l

JF3LOP

NL7NF
-axx

YV2EJU
N60JY
XE2FL

GI3KVO
W05KBB

EA38KI
EA3FAH

KI68U
V83CN

Phone /eW
W9 1V 6561

WA6AJ8 6562
HAeOH 6563

W4VOS 1CW) 6564
W4VOS 6565

NF5Z 6566
JAeRWF 6567

K8FC 6566
W3NUS 6569
K861UA 6570
W4US W 6571

VU2W lCW) 6572
YU2W 6573
KN20 6574
KZ3H 6575

JA9YE 6576

All Band WAZ

SSB
HK3JJH 3357

IKaBMW 3358
EI8£M 3359
NUGA 3360

JR11FC 336\
N7ER 3362

K7DXJ 3363
Ol4MFC 3364
KA9PJl 3365
N1F8N 3366

JA6RH H 3367
K1WVX

10 Meter Phone

JM OAI

15 Meter CW

14AVG 55
i8$AT 56

80 Meter CW

WGVU 151

JAe OAI 103

20 Meter Phone

40 Meier ew
G4UZN

15 Meter Phone
i4AVG 282

JAlIOO 283
JA8AKV 284
IK2FCZ 285

20 Meter ew

40 Meter Phone

14AVG 332
I2EOW

80 Meter Phone

14AVG 750
TF5BW 751

HB90 l U 752
18RS

14AVG 53
ISSAT

"

6545,,,,,,,,
6548
6549

"'"6551
6552
6553
6554
6555

''''6557

""6559

"'"

'"

The WAZ Program

AI>\llicaliollS and rep" nl s of the latesl rij les may be oblained
by sending a se II-add'essec stamped envelOP" (65 centsI size
4Yo x 9Yo to t~e W A Z Manager, leo Haijsman. W4KA, 1044
S,E. 43 Street ,Cape Coral, Flo rida 33904, ApfJlicanlS lorward­
iog OSL ca rds eithe r di ' ect to tne WAZ manager 0' to a check
point should inc lude sufficient pos1age lor safe ,elurn of lhe i,
OSL cards , The processing tee to' all C,O,awards is $4,00 10'
subsc, ibers and $10 10' rco-acscucers. In orderloQual ify fo'
the subsc, iber ,ale, please enc lose you, latest CO mailiog la­
bel with your appl icat ion

'"

""

'''''""3347

""3349

"'"3351
3352
3353

""3355

""

",
rcr

'"'"

e-e
'"'''''"

'"'"

HB9CSA. IT9CUE
HB9BW, HB9CSA,13Z$X
WBSSRK, FOCWA, HB9CSA
IV3PVO. HB9CSA
FOCWA, WMe G
HB9BW

WE2L. HB9CSA
KK3Q, KD2BW, HB9BW
KB0G ,KSGZ,HB9CSA
KD2BW
HB9BW

10 Meters
15 Mete' s
20 Mete,s
40 Meier s.
80 Meiers

tee wete rs

Alfica
No Amer ice
sc. America
EurOPe
OCeania

AWl'd 01 E.~eUen&t I'I ' Qij~ 1I0Id"$: W1BWS, G4BUE, N3EO,
lU3Yl1W4, NN 40, KAJA. VE7WJ. VE7IG, NZAC, W9NUF,
N4NX. SMGDJZ, OK5AO, WD911C, WJAR K, LA7JO, VK4$$,
K6JG. N4 MM.18YRK. W4CRW.SMG AJU ,K5UR, K6XP, N5TV,
K"NV, VE3XN, W60Ul , Ol l MO. DJ7CX , Dl3RK. WB4SIJ.
SM6DHU. N4KE, 12UIY, Ol7M, ON40X, WA8VTM, VU2DX ,
D K3EA. 14EAT, OK1MP, N4ND . Zl3GO, VK9NS. DEe OXM.
DK4SY. UR2" , AB9O, FM5WO, 120 MK, W4 BOY, IGJ X,
SM6CST, VE1 NG. 11JDJ, WA1JMP. PY20BU. HISlC, KA5W ,
KGJN, W4VO, KF20, K3UA. HA8U8, weon. K7l J. W1JR,
F9flM. W5UR, WB6ZRL. SM3EVR. CT1FL. K2SHZ, UPl8ZZ,
W8RSW, WA4QMO, EA70H, K2POF,OJ4XA, IT9TOH, W8Il C,
K2POA, N6JV, W2HG, ONl-4003, VE7D P, K9BG, W5AWT,
KM G, HB9C8A

CompIele rules aoo applicat ion forms may be oblalMd by
seoo ir>g a tosmeeeeee. sell-addressed, stamped envelope
(forei9n stat kJns serld exi ra POStage if ai,-maii desrred) 10 CO
WPXAwards ,P,O, Box 1351, Torrance ,CA 90505-0351 U,S,A

AWl'" 01 E.~eUeMe Plaque Hold.r$ wilh 160 Mel., EndOfHment
W4BQV , W5UR, N4NO, W8RSW, N4KE . 12UIY, W8 IlC.
W1BWS, NN40,G4GUE, lU3YUW4, 14EAT, VE7WJ, W9N UF.
N4NX, VK9NS, DEGOXM, VE7IG, K9BG, AB90, FM5WO.
SMeOJZ, OK5AO. SM6CST, 11JOJ. W3AAK. HI8LC. KA5W.
UR2", VE3XN, K6XP, LA7JO, W4VO, K6JG, K3UA, HA8UB.
W4CRW. N4MM. K7U, SMGAJU. KF20, SM3EVR. K5UR.
UP1Bll, OK1 MP, N5TV , K2POF, W8CNL. OJ4XA. IT9TOH,
DL9R K, N6JV. ONl-4003, W1JR, W60Ul . W5AWT, KMG

CW 350 ozze. NJIT. VU"NV, IV3EAO, GZAKK, 400
OZ2E , NJIT. YU2W. IV3EAO, GZAKK 450 OZ2E.
NJIT. YU2W. JE3CYH , IV3EAD, Ff'DNA. GZAKK
500 DZ2E, NJIT, VU2VV, IV3EAO. FOCWA,
OZAKK 550DZ2E. NJIT, YU"NV , IV3EAD. F€ONA,
GZAKK 600 DI2E. IV3EAO, JA2C£W 700 DZ2E,
K6U XO, IV3EAD. K1BAZIOV1. JA2GCW 750
Ol2E. KBQG. IV3EAD. KIBAZIOV1. JA2GCW 800
IV3EAD , JA2GCW 850 IV3EAD 900 IV3EAO 950
IV3EAD,JA7FFH 1000 NF5Z, 1450 W8 UMR 1500
W8 UMR. 1700W3TVB

I meters. Since absorpt ion decreases wi th

I
increasing frequency , the 15 meter sig-

I
', nals are often stronger than those on 20

meters. The maximum usable frequ ency
(MUF) must be highe r for 15 meters to
stay open all night , but that does happen
at sunspot peaks , especially around the
equinox (September 23 th is year). Look
southwest in the mor ning hou rs and
southeast in the early evening.

10 MeIers: Yes , Virg inia, there is a t o
meter long path, This path is seldom re­
ported , but is probably open far more
than DXers take note. Aga in, the best
times are within a half hour of local sun­
rise, to the sout hwest, and then again
several hours after local sunset, to the
southwest. If 15 mete rs is open, try 10
meters . These paths usually involve very
late night operation on one end or the
other of the path , and since most DXers
assoc iate 10 meters with daytime propa­
gation, few check t Ometers in the middle
of the night. However , students of the
long path know that this can be a very pro-

MW
N2FKE

11/3EAD
GM.KK

HB9DLU
DU1DZA

YU2W
WM(JG

VEIACK

01(1·32647

Endorsements

VPX

ew

SSB

WPNX

Mixed

PA-2164 2!i8

KAtQWC

NJ1T 2585
022E 2588

W4UW 2567
LU1DDW 2588

W05KBB 2072
KD2BW 2073

GM3BCl 1402
G0CLP 1403
CTlQF 1404

'"

Some Practical Observations
Paul Hansen, AE6H, offers a few notes

about particular long-path openings.
20 Meters: The classic long path to the

west (along the darkness path) opens
right around local sunrise and lasts up to
3 hours. From the West Coast, for exam­
ple, this path reaches into northern Eu­
rope and southern and eastern Afr ica
with good signal st rengths. As the sun
rises, the Indian Ocean stations are good
targets. There is another, weaker long­
path opening to the southeast an hour or
two after local sunset , with occasionally
st rong signals into Asia .

15 Meters: At per iods of excellent prop­
agation, the same paths are open on 15

Mixed 4SO GM3BCL. G(JCLP, ClIOF, YU2W, VE1AC K,
WMIJG. 500 GM3BCL. 1(,100Z. error. YU2W,
IIE1ACK 550 GM38CL, KD2BW, ' I)OOZ, error.
YU2W, VE1ACK, 600 GM38CL. 1(,1002, CTlOF.
YU2W, VE1AGK 650 GM3BCL. CT1QF, YU2W.
VE1ACK 700 GM3BCL. CTlQF, VE1AGK,
K1BAZIOV1. W4WKO 900 WA3BNW, eT 10F.
YU4BR, VE1AGK. K1BAlIQVl 1000 HA5NK,
G3\1oo, CTlQF, YU4BR. VEIACK 1050 HASNK.
CTlOF. YU4BR . VEIACK 1100 K$3F, YU48R .
VE1ACK 1150 YU4B4, KS3F. VE IACK. 1200
YU4 BR, $M 4-3434, VE1AeK 1350 KB\lG 1400
ONl·4""3 2OSOIN3A NE 2300 12PJA 2350 12PJ A

ase

""'''',,,.

'"

'""""

tass
U OO
140 1
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i New recipients of 5 Bantl WAZ with alt 200 Zones
I worked :
, 14YNQ
I G4GED

18SAl
JA1FNA

The top 20 contenders for 5 Band WAZ are:

571 Stations haveattained the 150 Zone level , as of
June1,1989.

5 Band WAZ
As of June 1,1989,226 stations have

attained the 200 zone level.

11, NS7Z, 198
12, K7VA,198
13 KB0U , 198
14. PY7ZZ, 198
15, K6SIK,198
16. VE8Dx , 198
17. 181GS, 198
18. PY10L, 198
19. W0PGI, 198
20. NY2E ,198

1, N4WW, l 99
2. W0JLC, 199
3. SP9PT,199
4. K6YRA, 199
5, K8EJ, 199
6, K9Gx, 199
7, AA4V, 199
8 SP6JCY,199
9. K2UU , 199

10. HA8XX.198

I

I,
I

I=
Mr. Mohamed Abdelaziz, the President of the Saharan Arab Democratic Republic
(Western Sahara , S(i)) discusses the next 50 DXpedition with Martti Laine , OH2BH
(holding paper). and Jarmo. OH2BN. An interpreter leans between Martti and Presi-

dent Abdelaziz. Martti then tra veled to Western Sahara to put 501MZ on the air.

ductive opening. Signals are typ ically
weak (82 -5), but very workable, with
no CRM .

Warning: The maximum signal strength
on the long path is seldom found exactly
180 degrees away from the short path.
Most long paths are skew paths, bounc­
ing and warping their way around the po- I

tar regions and catching scattered areas
01 intense ionization. II your antenna is
particu larly directional (multi-element
monobanders, for example), probe around
3D, 40, even 60 degrees to either side of
the " off ic ial" long-path bearing for maxi­
mum signal st rength.

DX Gatherings and Events
The W9DXCC OX Convention , spon­

sored by the Northe rn Ill inois OXAssocia­
tion, will be held Saturday, September 9
at the Glen Ellyn Holiday Inn, near Chl­
caqo, Illinois , For more de tails on this ex­
cellent one-day affair, contact the NIDXA
at P.O. Box 519, Elmhurst, IL 60126.

On the other side of the Atlantic , the
Clipperton OX Club holds their 11th annu­
al convent ion at the Hotel Ibis-Paris la De­
fense September 23 -24, The p rogram
will include presentations by JackY ' 1
F2CW, on his Marquesas and Austal Is­
lands trip, and other talks by prominent :
DXers . Fo r more details , contact Jean- II

Louis Dupotrler. F9DK, 11 Rue Henre
Barbusse. Cressely. 78470 SI. Remy les
Chevreuses. France, or F6EXV at his
Gal/book address.

The always-innovative Texas DX So­
ciety has come up with another on-t he-air
event that should appeal to many DXers. I

On Sunday, September 10, from 1800­
2400Z, the TDXS is sponsoring a Sunday
Afternoon Social on the three WARC
bands. Ten years alter the WARC confe r­
ence where amateurs won access to
these new bands, the WARC-Fest '89 is
on tOl00 -t0150, 18068 -18168, and
24890-24990 kHz. Categories are CW
only or mixed, single operator on ly. Ex­
change operator's first name, QTH
(ARRL section , Canadian province , or
DXCC country), and antenna type. Opera­
tion 1 hour minimum per band, and ob­
serve all existing regulations on band us­
age (power limits, etc.) . Work stations
once per band-mode . Send summaries of
your activity wit h contacts broken down
by band-mode. time spent on each band,
and "multipliers" contacted to Texas DX
Society, P.O. Bo x 540291, Houston, TX
77254-0291 . (Official summary sheets
are available f rom TDXS, and their use is
recommended.) Send in you r summary
sheets by October 15 for conslde ratlonot
a Certificate cf Merit , awarded to the top
10% of stations in each category. In­
clude an SASE for a copy of the results.

Anot her unique event in September is
the Glasnost Bowl , the first college foot­
ball game played in the Soviet Union. On
September 2 football teams from the Uni­
versity of Illinois and the Unive rsity of
Southern Cali fornia will meet in the Dyna­
mo stadium in Moscow,Two or three spe­
cial event stations will ope rate Septem­
ber 2 -3, with certificates for working all
three stations , or working any combina­
tion of stations on all five t raditional HF
bands. WB6JHC at USC will be on 3550,

Awlicalions and reprints of the lalest rules may be obtained
by senthog a serr-acc.essec stamped erwelope (65 cents) size
4 '1, ,, 9Y, to the W A Z MaMger, l eo Hai jsman, W4KA, 1044
S E 43 Street, Cape Co ral , Flor ida 33904 AWlieants snocto
include su f!;cient posta\le lor sa fe return 01 their OSl cards
The processing fee fo r all CO awa rds is $4.00 lo r sUbse, ibers
afKJ $10 lo r non-subsc ribers . In orde r to qual ily fo, the sub­
SC Uber rate. ~ease enc lose you r ;atesl CO mailing labe; w il h
your awlieat ion .

7040, 14050, 21050, and 28050 kHz on
CW and 3875, 7250, 14250, 21350, and
28350 kHz on SSB. W9YH at Illinois will
be 5 kHz higher, and UZ3AZO from Mos­
cow University will be another 5 kHz high­
er. Send contact data, including QSO
number , with two un its of fi rst-class post­
age, to TCARC, P,O, Box 4101 , Urbana, IL
61801.

Young Honor Rollers
A couple of DXers commented on

Hugh Cassidy's rema rks about young
DXers on the Honor Roll. Hall of Famer
San Hutson, K5YY, was first licensed at
age 14, and reached the 300-count ry lev­
el13 years later. He made the Honor Roll
at age 29, aft er 15 years as a ham. Ten
years later he hit the top of the Honor Roll.

Dick LeMassena, W6KH,was also first
licensed at age 14, and made the Honor
Roll 10 years later at age 24, w ith the call
W7WVE. He w rites , "I'm not sure that
this was any great feat. as many of us
were gung-hoteenage DXers in the fift ies
and early sixties. For example, I also no­
tice that Ronnie Camp, K6EVR, was on
the Honor Roll in the sixties; he 's about
my age. We didn' t have large spotting
nets or list operations. We had to battle
the East Coast wall on our own. (They
never stood by for the 6s and 7s in those
days.) I can 't say for certain whethe r get­
ting on the Honor Roll is more o r less diffi-
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cull these days. After all . the re were only
143 of us in November 1964," co OX Honor Roll

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

The CO OX Honor Roll recognizes those n xe rs who nave SUbm,t1ed proof 01conurmaucn wnn 27 5 or more
ACT IVE countries lor the mode indicated The ARRl DXCC Counlr ies L ist is used as the coumry standard
Honor Rolilisnng is aUlomat ic whensubmitlill9 applicalion o r eoocrserrere for 2750r more coomues De­
Ieted counlr iesdo nol coont aodare dropped Irom list ing as Ihey oc:cur rctatcocnmes are row 321, To re­
main on the CO Ox HOrlOf Roll . annual cccates a re required HOf'ICM' ROll cccates maybe rreoe et any l ime.
in any number u cceres indlcating"no c hallge· ' WIll be accepted 10 meet ire a nnual reQl,lirement A" IJp­

dales must be accompanied by an SASE lor conllrmalion The lee 101 endorsement inllOlving 1M' issuance
of a slicker is $1 .00

316 WB30 NA 311 I{DaV
315 WA4WTG 311 KC8YU
315 K9HQI,I 311 11POR
315 DK2Il.L 310 XE1KS
315 AA6AA 310 W2lZX
315 WA4JTl 310 K9lIU
315 A890 310 KIJGT
315 W08UGO 310 G4AOO
315 KU9I 310 l<SGZ
315 W6SN 310 WIULU
315 N6AHV 310 w . BQY
315 KB9QC 310 Kl'-AEU
315 W811.!Z 310 N5fG
315 NY5L 310 W6HT
315 IV3YRN 310 13060
3U 18I(CI 310 K9UM
3U N4PN 309 KP4EOF
314 Zi..1BIL 309 N5FW
31 4 WD91 1X 309 15EFO
31 4 K90VB 309 K09W
31 4 K4CXY 309 12MOP
31 4 W2FGY 309 XE1 MOX
314 KR90 309 KE4HX
31 4 W6NLG 309 WA3HUf'
313 VK4VC 308 VE3FJE
313 YVSAIP 308 WB4NOX
313 N6AV 308 YU2TW
313 IT9Too 308 N4CRU
313 AI8M 308 KZIlC
313 NS7Z 308 N8BKF
313 YV1A.! 308 WT4T
313 NN4Q 308 K82HK
312 WMOAN 308 K7LAY
312 W81LCQRPP 308 AG9S
312 XElOX 308 KB9K:O
312 Kl!CI,IO 308 K2JF
312 WB100c 307 WE2\.
312 KlMBX 307 W6MFC
312 KV2S 307 KE 4VU
312 VK3JF 307 VE~T

312 NJ2C 307 SV8CS
312 VE.($K 307 G4GE0
312 $V1AOG 307 we5TEO
3'2 KB300 307 razoc
312 KA9AllC 307 NW';I(
312 W.UNP 307 W96GFJ
31 1 WA2I,1LO 307 JH1VF1O
311 N4KE 30lI W961'Sy
311 KB5FU 306 lT9TOH
311 KE3A 306 K4R
311 K31UE 306 KA3HXO
311 W6BCO 306 «eeoe
311 W08PUG 306 WA2FKF
311 NASW 305 K1VHS
31 I KZ8Y 305 WAI)TKJ
311 K8VFV 305 I8PLN
311 EAl 0F 305 KA6T
31 1 K4RIG 305 OJ7CX
311 K8ZZU 305 K9SM
311 14WZK 305 18LEL
311 W4UW 304 JH4PRU
311 KB4HU 304 EA91E

sea
'"aec,.,
eec,.,
'"'"m
'"'"'"ere
ats

'"'"ers

292 K2JF
291 JH1VF1O
291 KTZR
291 15X1 '-A
290 W2LZX
290 W9NUF
290 HB9AFI
290 KA2DIV
290 DLl OT
289 t<A3A
289 W6CN
289 DJ2PJ
289 NSTZ
288 K4SE
287 W388L
287 G3KMO
281 F3TH

29ll N8BJO 286
297 VEfPW 286
297 N3ARK 286
297 N9CPW 286
297 1{9I.INT 286
297 KB5RF 285
297 l8lGS 285
296 KF5AR 285
296 K[)W 2S4
296 KC7EM 2S4
"'...,...., eea
295 VE3MV 263
295 ZP5JCY 263
295 CX4HS 263
295 I4C$P 263
295 K81JU 263
295 AE28 282
295 AI9R 282
295 TG9EP 282
294 N1ALR 282
294 WABYTM 282
294 PY20 BU 281
294 NP4CC 281
294 NXI I 281
294 TI2LTA 281
293 K911 280
293 G4FAM 290
:?93 KU9Z 280
293 XE1 XM 280
293 W09uC 280
293 Wf/IIA 280
293 KB50N 279
293 EA60E 279
292 JH8NYK 279
292 KX5V 279
292 N8CGB 279
292 WN5K 279
292 K4BYK 278
292 VE31UE 278
291 WM IUM 278
291 DF6EX 278
291 KG9N 278
291 IllWYD 278
291 WBlUFL 277
291 W4PTT 277
291 Kea SY 277
290 WOIDI,I ~ 277
290 NI"'''''I 276
290 N7A$L 276
290 WA40PW 276
289 KC2RS 276
289 WA9IVU 216
289 WA9A:Q 276
288 KIHCNV 276
288 I2WZX 278
288 KA5YCM 276
288 WBI EAZ 275
287 VE7BSM 275
287 VE5FX 275
287 WIIFF 275
287 181NW 275
287 WS8TLI 275

304 )(f l HI
304 K50UT
304 Hf'I£
303 YU7KV
303 XE1CNJ
303 WMECA
sea wosoov
sea . """'"
303 I{B3KV
303 "'SGF
303 I(8r<lWD
302 WI IYR
J02 KKlIC
ooa caxrr
302 VE3XQ
302 KI31.
302 IN3ANE
302 WB4PUO
302 I7UNX
302 WDIlBNC
302 15BOE
302 WB3CQN
302 SMSCST
301 KB80
301 VE30LR
301 K4JLD
301 K4SE
301 KG8JH
301 AI51
301 W9NUF
301 KOSZM
301 WB6QKK
301 W5U U
301 WM LOF
301 N:AA
301 VE3FEA

"" WOCP301 W8LKG
301 $V1JG
300 VE3IPR
300 W4JFE
soc 0_
300 XE1 C!
300 K82MY
300 ZL1BOQ
300 KB7VO
300 VE3CKP
300 IKBCNT
soc ,,=C
300 F6BFI
300 JASPUL
300 W91A
300 AI9U
300 OK1 AWZ
299 WA60TG
299 KA9TNZ
299 KF50X
298 EA3KW
:?98 AB9E
298 W9SC
298 PAIlXPO
298 12EOW

301 K.cxy
300 N5l)X

sec '''''''300 WA40AA
299 WA4JT1
ass "om
297 IT900S
297 N4AH
296 W1WAI
296 W1WLW
295 W4BV
295 K1VHS
295 G2GM
294 K8NA
294 W6YQ
293 G2FFO
292 W9SC

SSB

cw
311 13080
310 w e.RUA
310 WIiSA
309 OL60W

see """"J08 K3FN
301 DJ7CX
307 K8LJG
J06 W0 911X
305 K08V
304 N8MC
304 W9WAO
304 WIIHZ
302 N5FW
302 IT9TOH
302 NN40
301 W0911C

315 K9OV8
315 KSPYO
315 K3UA
315 AAIJAA
3U W9RY
31. EA2IA
3U W40EL
313 N2KW
313 SMSCTO
312 K91W
31 2 AB4H
312 W6SN
312 K9BWO
312 W7CNL
311 WA80XA
311 IT9ZGY
311 YU2TW

321 N6AHU
321 XE1AE
321 18YRK

'" .....321 I.ZSO
320 181<08
320 K9t.KA
320 ON';I(L
320 OZ88l"" ",.
320 N6.t<W
320 K1UO
sec W""'
320 YV50FI
320 VE10X
J20 VE3XN
319 YSIRRO
319 K6LJG
319 K3UA
319 W3GG
319 12LLO
319 WI NG
319 WI LOO
319 SM4cn
319 W7FP
319 EA4LH
319 W8P'CA
319 N2SS
319 vE7WJ
319 OE2EGL
319 K2JLA
319 WZ. I
319 F2MO
319 WIISD
318 KllRF
318 K.MQG
318 K~OZ
318 LA7JC)
318 LU3YL
318 G«::l1P
318 N6CX
318 WGON
318 9H~

318 VE31,1R$
318 W.UNP
317 KC8EU
317 W~U

317 K6EC
317 WQSR
317 K8NA
317 NJtC
317 N2KW
316 W2CC
316 WS4U80
316 Ales
318 KZ2P
316 W2.CC
318 KB80 B
316 14EAT
316 YS1GMV
316 W90KL
316 18XTX

'"

321 N6.t<V
321 K6LE8
321 WING
321 N. KG
320 W8KPL
320 KiM8
320 DL8C'-A
320 NSCW
319 K1MEM
318 W2FXA
317 K6EC
317 QK1MP
318 YU1HA
316 WIJ IZ
31 6 N6AR
316 OJ1 XP
315 W61 0
ais

"'''W«U,
. '06
vtrvx

""""""'""'00'""'WO
TI2I-I1'W"'es
WI YDB
K6YRA
14LCK
ZL3NS
4Z40X
VE3MR

OL""OZ3SK
O.l9ZB
ZS6LW,....
YU1HA
W3AZO
K521
N4MM
W4EEE
ZL1AGO
K9MM
N7RO",.,
WISFU

""'"0"'"VE3GI,IT
WM"", .....
WHa

"'''''vur ...
wsss
W4NKI
O"",G
oeswwe

"""'"",HW

"0"'"W=,
CTIH
N4WF
1T9ZGY
K9BWO
IlI AMU
OM'"
OK1Mf'
EA21A
'Me,
K8PYD
weuc
K4XO
W8JXM
N4KG

""'

wsowc

"'",,"",
m oe
NU
ON40 X
K9MM

""'"OL1PM
W4S0Y
SM6CST
SM3EVR
wesr
K4XO
N4MM
OL3RK
N4PN
OL7AA

aXing Aids
Dieter Konrad, OE2DYL, has pub­

lished the 8th edition of his " OX Nets
around the World, " whic h lists more than
100 active OX nets . Cost is US $3.00, in­
cluding airmail postage. The complete
package of editions 1-8 is available for
US $1 0 (3 IRCs equals US $1 .00), no
checks. Order w ith self-addressed enve­
lope from Bessararblerstr 39. 5020 Salz­
burg , Austria .

Len Traubman, W6HJK. offers a
2O-page syll abus of Russian phrases for

The PoUc.h
Protection for your

ham-held!
If you drop your portable while
it's inside The poWe". this
bouncy cocoon might save its
life!
Developed for cellular phones in

resilient neoprene
and ny lon, the
stuff from which
scuba-wet suits
are made,
The PoWe" is
available for most
full-size portables.
such as all lCOM
"Ar series. Ken­
wood TH-215.
Yeasu FT 727,

AEA DX and many more.
Accommodates all battery sizes.
You can switch from one battery
SIZE to another in a

$i495!~~
Hop to it. Call your favorite dealer

or 1-800-72-POUCH

Honors for CO Magazine
The Araucaria OX Group 01 Brazil has

issued their OX Certificate of Merit Num­
be r 1 to CO magazine, " to recognize this
special magazine ,promoting and tncenn­
vatlrq OX contest act ivity ." Othe r rec ipi­
ents of this honor . in order. are: Marit i
Laine.OH2BH; Jorge BoZIQ,lU8DQ: Ka­
nazawa University JA9YBA; John Don.
K1AR ; Frank Donovan, W 3LPL; Gordon
Fogg, NSAU; J im Neiger, N6TJ; earl
Cook , AI6V; Carlos Fonseca , T12CF; Ped­
ro Ptza.Jr ., NP4A; Bob Cox , K3EST; l arry
Broc kman, N6AR; Steve Bona . NBBJQ:
and Dick Norton, N6AA. Congratulations
to the recipients!
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5ig, 5U1EE (WA9/NK), operates this ex­
tremely wefl~uipped station on CW,
ssa,and RTTY tram Egypt. He moves on
to Zaire this fall , where he has requested

the caI/ 9Q5EE.

TOlal AlIII'lber 01 act.... counI,oes is 321 The~ a ward lee
101Slbsc'obefs lOCO 1&~ FOIllCl!>"SUbIerlberl. II iii $1 0 . InOl­
der 10QUoIlrfy 101 lhe 'educed Slbscroer ra il'. pkNIse eJ'lClOSe
your latesl CO 1TIlI"ng laDel wolh you. a ppliclll00n Enclorw­
me'" ShCkers a re $ 1.00. Upoa te-s noT Invotvlng lhe IliaUllnceol
a Slicker are made ' ree """"n an SASE. is enclosed 101 con1o. ·
malion of toter. RuleS and application forms lor me CO OX
AwarOS P.ogram may be Obla ined by sending. buS iness SIle,
NO 10 envelope, setl ..onessec and s lamped, 10 CO O X
Awards Mar>al18r , Billy WIIII.ms, N4 UF. 60. 9673 , jackson­
ville, FL 32208 U S A o x ~l al lOflS muSl IncluOe e,lra posl.ge
IO!' ai,-ma il reply PIN" ma ke all Cfl8C kl payable to lhe
awards manager

IIIICOMI

1112 GRANDVIEW STREET

SCRANTON, PENNSYLVANIA 18509

PHONE (7 17)343-2124

FACTORY AUTHORIZED DEALER
PLEASE CALL OR WRITE FOR THE

LATEST AND GREATEST FROM ICOM
ICOM

IC· 725 Hf Xerr./G Cn . Ren S11 9.00
IC·735 Hf Xm./Gen. Cn . Rm 979,00
AH-ZA IIF Allamille .blenna Tim 419,00
AT· I SO IIf AIIl lIllie Anl, l n Tu n 369,00
IC· PS55 AC PI• •r h __ I' 192.72
IC-765 IIF Xm J GBL C Ren. U 1900
It·SI I Des' l icrl _b ll " .. I U D
It- Rl000 Gu m l C.urll' lI'Ilm tOl9 ,oO
AM-1Oo0 OMifirnli...1All FIf IC·11000 99.00
Tl-17000 Tl/FI .cw_A~I_l flr IC· Rl0 00 t 3900
It·2U 2·1 . let. Fl. 25 WI" Im. 399,00
It- 2111 2-1,'. r, Fl. 45 W." I m. 42400
It ·22U 2·M . l.r, Fl. 25 Will Xm. , 434,00
It- 228 11 2·M . l. r, fM. 45 Will Im. ", 459,00
1t-3210A 2·MlrJ440-MIiz., fM.25 WlilieK . . 6Z9,00
IC -ZAT 2-Mlr., fM. HBndh.l~ Wilh T·T 269,50
IC-02AT/IIP Z- Mlr.. fM.Hndh.ldWII_T·T 339.50
IC· .UT Z·M lr.. FM. Hl nOII~ Wil ~ T-T " .. 219.50
IC-2GAT Z- Mlf.. f M. II n dh ld Wil_H 364.50
1t-3ZAT Z-IIt/Uo-MHz.fI,HIIlIIlBIlIW!T-T 534.50
IC· I P3 1.4 ' Oc. 250.AH~ Ii-tad Illl PKk 39.50
IC- I P4 111I. ry tUI . , 16.00
IC· IPS 10,1 YOc. 425 ulL Ii-Cid hit Pack 65.00
IC-In IU I0C.425ull~ Ni-Cldhlthck. " 7UO
IC· I PS UIDC. IOO.AH~ Ii-CldhltPKk l9.DO
It ·IP20 111I. ry tUI " , 16.00
IC-I PZ I 7.Z'DC. 120 IIIA II~ Ni-C I~ h It h ek 35.9 9
IC- I PZ2 U JOC.Z70lllAII_Ni-Cid h It Pack. , , 39.50
IC- I P23 8.4 'OC.600 mAli.. N I-C .~ h It Pick... 49.00
IC- 8PZ4 10.1 VOt. 600 mAli . Hi-Cid hit hc' .. , 51.50
BC·160 ACWIIIChlrlu hrIC-BP7.B.23.24 21.Z5
BC-250 ACWltlt ~lrluFu IC·IP3. ZI, 2 2 16.99
8C-35 Orl,.II RI_~ Cbrllr: IC-IPZ.5.7.1 , . , 79.00
Bt-SO 0,.,.II R.-CIlqrr: It-IPZI .ZZ,l3.24 19.00
IC·CPI M•• ill tbflil. C. I1 " t3.65
IC·OCI OCC..urt.rFer lC-ZAT,3lT. 4lT l4.50
IC-OeZ5 ot C..nrtu fir 1t·.ZAT ". 24.50
It · IIM46 S_.H.r/ Mitrl.h ", 31.99
IIS-IO II n dll l fir KIIOII~I "" 24.50
II S· IOU. ' Di llin Fir liS-tO "", .. . 24.50
IIS-' OSS pn Ulit F.r IIS-IO " , .. 24.50

CUSHCRAFT
A3 14. 2t , 26-Mlil. 3·Element 8um , ... S214.D0
API 3.5.7. 10. 14, IB, 21,24.21- MIll. VlrtlcaL . . 162.00
R5 t 4. 18. 2I. Z4. 26·MIIl. Jerticil Z3 4.00
ARI-ZI 2·M.I. r. Rl' l l RUler II V.rtiCl I. 42.00
lR1-450B 450-11Iz., RiII;IlI Rill. II h meal 42_00
124.1 IU II I4I·IHl.,4 -EI. _l l tln _ 42.00
215W8 t 44 1. t 41-1 1Iz., I5·EI....II 9000
lU7-11 146111 41· 1 1Iz., II-EIe.11hi. , ., SUD
AU9-t I U O11 450-MII1.. II- EIe.I' hi. , .. 46,00

ASTRON
RS· l A t 3,1 ' IIC.1A__ IIL 5 A__c..t UU4
RS-I2A 13.8fOC. I%A__I.U l ll_Cn t 71.16
RS·ZOA 13.1 YOe. 20Am pt.l 16 AIII_ Cll t 87.98
RS·35A 13.B VOC.35 Am plet, 25 Allp Caftt t 42,54
AS-12M SImi AI RS·IZA. Wilb M.I., B3.02
RS·20M Slm. AI RS·20A. Wilb M.I.r t07 ,12
RS·35M Sill ' AI RS-35A. Wil ~ M.I.r t6t.14
1M-35M Rick M. u l'm in 01 RS·35M 2Z9.34
RM·50M Ri ck Mlu l h rs il. 01 RS·50M 25 5.38
'HO. 51.' AlSHON, A ~~ ' 1IVC. rY IZ3.l 4
fS·351 SI_.AlIS-35N . A~~'.IVClrY...• tlZ.30
.S-501 IU VaC,5DAI.L 31ACnlUj.. . . . 231.02

UP SJ I. strUei Chl1u Arl A~ditil..1
Me. ' ISA. C.o.a. ol1tn Art ACeI. lld

Prius S. _in l h Cbll' With .t "'lit.

S.'''l lo EA2JG
Sl!lJ to K4EAO
SOIDXC to SP9JPA
SU1H 1O WAllINK
SUlEK Io W2G UV
T2IU' to Zl l AMO
TlIIlW 10 I LlAMO
UUt 10 Zl:l<NI
UU. 10 111 1Yl
UZAf to K7EHI
TSIIDX to 12J$8
T5CT 10 K..cA1
T511f 10 I2UOP
TAZU 10 OJlJ UJ
TCIA 10 TA1A
T1UJ' 10 IIIWDX
TJ18W10 Dl6FAL
TKUC to F6FNU
TKsf' 10 F6ESH
TUIlI lO F6Flll tJ
T1lIIItA10 NV7J
nlCW to F2CW
UA IO/UMI DU 10 RA3SO
UAtO/UM IU 10 RA3YA
Uf ifJ IOUF6FFF
UI,IWH IOUA2R€
USlSU 1O JG10UT
Y3181 10 K3FEN
V«I(O 10WB2LCH
VIl5DA 10 VK1OA
YK'GC 10 VK9NS
VK'M' to VK6AGC
VK5AOl 10 KJ5W
VULA to DJSCO
VI'lIlO lOW. ZF(
VI'lVIDflrl 10 0 F2P1
VI'5IW.Jri'X I0 W4N PX
'1'5~11 to WN5A
""IWL IOG3N KO
'1'I8WY 10a. '-AUY
vnwA IO WMJQS
V1lIP'I Io W7QK0
'$6/IIICII to KBIClA
, uzne lo w axu
'UZTTC10 W. XM
'UZlAl' 10 W3HNK
VU7JX10 W2XP
VU71110 10VU2APR
X.lXG lo VE1XG
U9TO 10 KASHOK
n2BNJ 10WaAH
nUTlloW9N~

nun 10 WiNNe
YJLlS IO N.evs
"I/S_1OI6 10SWf(CR
Ul&IIV IO W3HNK
lOlCW 10 11I400
lOll. 10GlI BNA
lOI$( 10 G3XKR
Zll9IV IOW. FRIJ
lUIIJ 10 K90XO
lKI 01110 G3MCN
ll'6XOW10 1'.22CO
lSIOJUN 10ZS6TJ
l S1Ml lo ZS6PT
lV1WX10 PT7CO
ZV1XW lo PT7CO
ll2Ato PT2BW
esc to PY5CC
zxse 10 PV2CC
IIIC.l to P O eo. !io81. Port
Genl~ , Gallon
Ofst._l/U 10 Ma nfred Gru-­
DIIUllf , P O Box S73.Austna n
U N Bl n . 0an\UCul;, Syna
5H3BL 10 P 0 eo. .ll)9<C. 0..
salaam. Ta n.z.....
11'6885 (111I CD _ sse e­
lilt S""IIO KH6WZ
VPST IIUt l 10 SIe ve Dove .
NM2Y, P 0 Bo. 73, Elm, PA
17521
HC5J . HelM . HelEX 11918 ell
_ ox h$111 10 Assoclatioo
DX-EX, P O Bo. OX,cce eee.
,~-

U.DH liltv" W96HGH

In. to KA6V
3IUH 10 F9RM
319f ~ 10 F6FN U
3CI MMto EA1QF
30Zll"" 10ZL1AMO
3X1SG toON7GV
&.lIFS to OOSNZ
UItf IOUAIOJ
..IDV 10 UZlcx...
4S11111R to KZ8Y
.UIUll l0 N:?AK
SIl3TW 10 K3Z0
5Jri,ALE 10 OJ2VZ
5Jri'UOE 10 DL3VD
5V1l Mto F6 FNU
5W1UY tOOK7UY
5W1Yl lo HB9CUY
&alVD 10 F6AJA
15100 to S'-A60EC
1UVU 10 FE61FF
....fO 10 KH6WZ
....fE 10 WB6LMN
IlIIPA 10 5B4PA
'"1J' ,0 9HSCO
' " 3$Q l0 DK-4$W
'N3lA Io PM PUR
t ll3lE 10 PM BEA
fJZID 10 W60RD
I IIIRU 10 N6LHN
I M6Hf loWE2K
10SOX to K03S
U5U Io W4F RU
A22AA to A22CO
IUZAV10 weXM
oU5AA to NSXX
OUSU to KB 70C
IYlIlA 10 OJ9ZB
ts8/iUXW 10G3SXW
C$8/$Jn f 10 G3F XF
ClIIFt 10 WMQUO
ta!loC:OK to CTl CQK
....TW 10 K3Z0
(W, 10 EA9IB
UlIA 10W20RA
E"UL 10 UA. LCQ
fG50X lo WB7RFA
fG5~ 10 W7EJ
f U f Uto NA5U
f O/ OK1UY10 OK7UY
fO'lff 10 FE1"::N
fO.VO to nsvo
fRUQ 10 F6FYA
fUfD 10 F6FY A
flSl'D 10VK1DA
nUl IO F2CW
1111 10 584SA
IlCIJIO 10WA6ZEl
11111'11 10 KC8JH
IIK_IIl1l lO W090ZV
HKlTtN 10 KHXJ
IIUIUS lo HLI .<.$S
IlllTf 10 WBIIOUL
IlT3A 10S MIIKCA
IIXLIU N10FSAM
ISiOMll to VKlOA
JZ'RAD 10 Ff)P.JA
H I DKUS 10 DJ8'-A T
JSZUS lOWA8JQC
J13E1I 10 WA4WIP
JXlA 10 LA5I\IM
JXlUIO to lA5N U
Jl1DfA lo LA2KD
J"S~ IO W3A'T

KCUI to JA7HMZ
LUl to l U. OO
lDJ' 10 LAl K
LV" 10 lU6FAl
lW1ElK lo l U6EF
NltIAXA 10 N8AXA
ODn' IOHB9CRW
OIt. "'OHZA' IOOH2AP
OTIC to THtRC
nfll to KC2ZH
n"..s to OL2GAC
P'l' lfF lOW'iNA
.ILl/llnvy to UBSJRR
.U.... IO RB7GG

OSllnformalion
Joe, W60VO, is available forO$L man­

aging duties.
In the old-timer category , W2$NM has

the pfe-1970 logs fo r 9U5DP, 9U50P,
and 5H3JP, Mary Ann, WA3HUP, ca n
confirm the 1968- 1975 operations of
C06GA, XX6GA, CR6GA, XX6XX, and
CR6XX.

WE2U301
W6MFCI301
KE4VUl301

W"2fKFI3OO
KlvtiS!300
11UNXJ295

KE\2t.lYI291
KBN01291
KF50lU288
I2EOWI267

IK7DBB1253
"11501248

KH6VP
NIIIWT

IK70BB

GI4SNC

Ka.HBH

""'''I]U NX
IK7DBB

"'0'"''''WA4DAN1291,"""""
""""'"""""""YU2\IVI18 1

K2F LI321 275
K4CE8I321 275
K2Tacml 275

K6JGI32O 275
W48QY1318 275

SM3EVRi3 lT 150
OL3RK1316

llllSO 1692
CFtIPX 1693
KH6VP 1694
NGWT 169!>

W41,)Gr321 300
K6WFl/321 300

4Z4DlV32O 300
K6YRA!320 300
14LCKJ320 300

OZ5EV1319 275
K6JGI319 275

Dl6KGI318 275
K5CM::1318 215

0E3WW8I318 275
A18S1316 25D

VE 7DXI315 20D
WZ411313 28 MHz

KC8EUI312 28 MHz
K9HOMI311 28 104 Hz
W4BOYI303

CW Endorsements

cw
VE3PWK 754

YU2W

SSB Endorsements

CO DX Awards Program

SSB

'"'"

"..
""""res

aso
sec

""""""""""

""sec
aac
""sec
'"'"'"'"'"'"'",,,
""""300

amateur radio ,The bookle t provides Eng­
lish words and phrases for 050s accom­
panied by the Russian translation , and
the Engl ish transliteration, to assist in the
pronunciation of the Russian.The booklet
is free of charge , thanks to the support of
the Beyond War Foundation, Contnbu­
tions are happily accepted. Contact Len
at 1448 Cedarwood Drive, San Mateo.CA
94403.
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File catalog Ind inlBrlerente tip sheet on request.

For More Informaf,on Write:
Louisville Hamlest

POB 34444. Louisville. KY 40232

The Greater louisville
Hamlesl Assoclalion Presents

The 1989 Louisville Hamlest And
Kentucky Section Convention

September 30 & Oclober 1, 1989

• N.w Lee.tlon;
Commonwealth Convent ion Center
OOwntown LouIsville

• Inl.....Unlil Forum. :
Contest ing and Station Design by John

Dunker. NJ9C
1988 Kingman Reef/Palmyra DXpedition
Mike McGi... K9AJIKH5K

Wayne Gree n. W2NSO
Computers. Pac:kel, Mars. ARRL. Te3ting.

Wuoll Hong and more!
• Lodging Discount · Hyatt Regency
• Alrfar. Olacount · Della Airlines
• AirCondltioned Exhibit & Flea Markel Areas
• Tickets $5 adYinetl . $7 door. Flea Markel $12

$129.95
+ Freight

".JJli:
P.O. 80.891

Catthage, MO 64a3ll
9-5 CST Mondey-Frldeyl

CIRCLE 78 ON READER SERVICE CARD

Full y Adju stable, Rock Solid . "
Holds multiple equipment.

Vehicle Radio Mount

Smallwood's
1·800·433·5842

RFI KIT
Use ferrite beads and toroids

to keep RF out of your
TV , stereo,

S
telephone,

etc.
e"

~

2356 Walsh Aven ue, Banta ewe, CA 95051 (408) 727·3330

COMMODORE DIAGNOSTICIAN II
Just Out-A Newly Revised/Updated Version
01 the Commodore Dlagnoslleian Which Sold
Over 10,000 Copies World·Wide. The Commo·
dore DlagnosUeian Ii Locales Faulfy Chips on
Ali Commodore Computers/1541 Drives and
Hali Dillerent Sections Such a5 "Cross Reier·
ence 's" , This Dlagnoslic Tool Had a Fant,,·
lie Full Page Review in Lesl Years " Computer
Shopper Magazine" . Cost Is $8.95 Prepaid To
North America.

CIRCLE 930"1 READER SERVICECARD

Send For Ca'a/og on EJlc/uslre NEWProducts

1·800·292·7445
The Grapevine Group, Inc.

35 Charlolte Drive
Wesley Hills, NY 10977

(914) 354·4448 (FAX 914 354 6696)

"W; Dea/er Prices Available
Prices Sub/eet lo Change

(::
AMIGA- commodore

CHIPS
6526 • . • • . • . •. $1 2.95 8364(PAULA) . $56.95
6567 •.•..•.•. $16.95 68010-8 . •. .. . $29.95
6510 •.•• .. .. . $10.95 8362(DENISE). $56.95
6581 $11 .95 8370(AGNUS) .$61.50
PLA $12.95 8520·A1 • .• .• . $17.95
901 series . •.. $11 .95' 8386(GARY) . . $17.25
8372AGNUSUpgrade A501UPGRADE 147.00
• .•.•• .•..•. $1 19.00 315093 02 1.3 ROM

, ... .$29.95

Free Product Information
Readers can obtain free information on
products adve rtised. as we ll as for
some editorially mentioned products.
Simply circle the appropriate number
printed below an advertisement onto
the CO " Free Information Service"
card bound into this issue,Afte r filling in
your name and add ress. just ma il tne
postpaid ca rd. Your request will be for­
warded direc tly to the advert iser with a
mailing label prepared by our reader­
serv ice department.

We Also Sell RAM /Si mms Testers, Diagnostic
Evalu ators. Cables and Othe r EXClusive New
Products Fo r Commodore and IBM.

Your technical crew will ligh t u p
when they see the b u tlt -tn keypad
and Indicators . And th e ease of
hookup wi th s h ielded DIN cables.
With pots and DIP switches eastly
accessible at the rear of the unit.

Rugged. capable. easy to h ook up .
The RC-96 Repeater Controller - an
enligh ten ing experience for your
repeater.

Your u sers wlll be thunderstruck by
the ou tstan d in g pa tch and auto­
dialer. with room for 200 phone
numbers. The talking S- meter will
let them check their s ignal s trength
Into the rep eater. Remote base
support for up to six ban ds allows
linking your repea ter to others. Plus
suppor t for pocket pagers a n d a
bulletin board.

advanced
computer
controls. inc.

The '96 Is tough. A three-terminal
gas d ischarge tube across the phone
Hne and t ra n s ien t supressors on
each input and outpu t signal s top
lightning from taking your system
down. The '96 Is so well protected
that Its proven performance in the
field allows us to offer two year
warranty coverage which includes
damage caused by Itghtntngt

You'll h ear th unde rous applause
when you Ins tall a '96 controller on
your repeater. Remote programming
will let you ea s tly m ake changes to
your repeater from anywhere with­
out a trip to the h l1l . Change codes.
autodlal n umbers. lD and tail
messages and more. wHh reliab le
s torage In E2PROM memory.

Flashl The RC-96 Repeater Controller two year warranty now
includes Ughtning coverage.

CIRCLE 45 ON READERSERVICE CARD
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a monthly fea ture by
GEORGE JACOBS. W3ASK

THE SCIENCE OF PREDICTING RADIO CONDITIONS

LAST MINUTE FORECAST

~f«I~OwMty
t4J C3l (2) (1)

A AB C

This year's CO wono-wioe OX Con-
test wil l be held on the following dates:

October 28 -29: Phone sect ion
November 25 - 26: CW Sect ion

As during the past 38 years, next
month's " Propagation" column will
be de....oted to a special. comprehen­
srve forecast which will locus on both
sections of the contest period.

CO OX Contest Special 1989

U.S. to many areas of the world on the 6
meter band. During September and early
October it may be possible to take advan­
tage of equinoctial-type openings on this
band between the U.S. and the temperate
areas of the southern hemisphere. The
best times for such openings are the af­
ternoon hours .

I
l ater in the evening the re are increas­

ing possibilities for transequatorial (TE)
type openings on 6 meters between
southern locations in the USA and South
America . TE conditions usually peak dur­
ing late September and early Octobe r,
and the best time to look for such open­
ings is between 8 and 11 PM, local stan­
da rd time . While F-2 layer openings on 6
meters are generally steady and quite
strong, TE openings are usually weak and
otten accompanied by flutter lading.

Alt hough summertime socrenc-s ioni­
zation should fall off considerably during
September , an occasional 6 meter short­
skip opening may still be possible over
distances ranging between approximate­
ly 1000 and 1300 miles. Best lime to
check is belore noon and again during
the early evening.

No major meteor showers are expect­
ed during September, but some minor
ones may permit meteor-scatter-type
openings on the VHF bands on Septem­
ber 20th and for a few days thereafter.

There is usually a seasonal increase in
auroral acttv ity durir'lg equinoctial peri­
ods, so expect some 6 and 2 meter auror­
al-type short-skip openings during the
month. The best possibilities for such
openings should coincide with periods 01
expected radio storminess. Check the
last Minute Forecast at the beginning 01
this column for those days during Sep­
tember that are expected to be Below
Normal or Disturbed.

73, George, W3ASK

c oc•A

HOWTOUSETHIS FORECAST
1. F1ncI ".¥~r l/orl IItdeJt. "sod. led wllto pet1lcu....

bef'CI openl"ll from ~l/or1CIMf1. 1IPPNri"ll on
.... 1oI1ow1"l1 pege-..

2. WI." ....~t/orlIndeJl, uM lhe . boM I.... lollnd
.... e . peeled . . ...1qlUlll1y ,,_"led wllh lhe blind
openl"ll lor .nyd..,ol .... monlh. Fore••mple , . n ".,.".
lne.hown In lhe " h..,. wllh.~t/orl1ltde.01 3
will begood(B)on Stlp l.mbel1 , .u:el le nl tAl on 11M 2nd
. nd 3rd, good (B) on the 4lh .nd Slh, good·la-I . l. on 11M
61h.• I".

VHF Ionospheric Openings
Solar activity is now high enough 10

support F-2 layer OX openings lrom the

mid-September th rough early October .
Du ring this pe riod the characteristics 01
the ionosphere are simila r o....er large
areas of the wor ld , and this is usually the
best season for DXopenings between the
temperate regions of both the northern
and sout hern hemispheres. A similar pe­
riod occurs during the spring equ inox,
which is centered on March 21. look lor
an improvement in conditions between
the USA and South America , to the South
Paci fic area and Australasia, to southern
Asia , and to southern Africa and Antarc­
tica. This improvement should be notice­
able on all bands JOthrough 160 meters,
and the best time for equmocttaf-tvpe
openings should be the twilight periods
around local sunrise and sunset. but they
will occur at other times as weir. Many of
these inter-hemispheric openings may
follow either the fong or the short great
circle path, so be sure to check both di­
rections.

E- No openl"ll 'J.PK1M.
3dBperS-Onli.

~11on 1nde• . •••••. .

'""'" Honn.a,2-1, 1I, 30

High HonnIII: 1."S,1.,1, 11.
11,22

low HonnIII:l. 12·11, 1$-11,
20-21 ,25-2$,21 B CD D-E

: ;;::-Honn.a' I,11,14, n. C C.O D-E EIDl.1urbed:1O,24 C-O 0 E E

1

.,.,.·q«:fH....~"'-:A-bc*....t~ fling ,
••ceptlol*ly.trong, • ......, ••n. b ,...t« tIwotI H .

B-GoocI I ~ I oIng,_.t.ty.1rong...... . IIO"JWI9 _
_ SllMet SI + , wI1to HIUe lectinll or noiM.

C-F'" I ~ I ftlong, sJv-b be_ m4~ I . t.ty .1rong end
.......wylng be_ 53 end sa. wi." __ ledI"lII...-

O-,"-openl"ll- wl1to _ ..,.... be_so
end sa. end wI1to con. I 'edI"l11 end noiM.

11307 Clara Street . Si/ver Spring. MD
20902

T he sunspot cycle continues to rise at
a near record pace. The Royal Observa­
tory of Belgium, the world's official keep­
er of sunspot records, reports a mean
vaiue of 138.4 for May 1989. This results
in a 12-month running smoothed sunspot
number of 130 centered on November
1988. Solar-cycle progress is measured
in terms of the smoothed sunspot number,

The present cycle has already sur­
passed the maximum ....alues of 13 of the
prev ious 21 cycles that nave been re­
corded to date. If the present pace con­
tinues, this will be one of the most in­
tense, if not the most intense. cycle 10be
observed.

A smoothed sunspot number 01 178 is
forecast for September 1989 by the Na­
tional Geophysical Data Center at Boul­
der, Colorado.

There was a corresponding increase in
the 10 .7 cm solar flux tevet during May.
The Algonquin Radio Observatory in Otta­
wa, Ontario reports a monthly mean
vafue ot 194.4 .

September is a month of change for
propagation conditions on the HF ama­
teur bands. On some days conditions will
seem to be much the same as du ring the
summer months , while on other days the
first signs of winte rtime conditions will be
noticeable. For this reason, th is month's
column contains both Short-Skip and OX
Propagation Charts . The OX charts are
valid for the period from mid-September
through mtd-October. and the s nort-sec
Charts are vand lo r the ent ire months of
September and October.

September Conditions
During September agreater number of

OX openings are expected on 10. 15. and
20 meters during the hours of daylight.
Impro....ed nighttime OX propagation con­
ditions are also forecast for the 40, 80.
and 160 meter bands, wi th considerably
lower static tevers.A seasonal decline in
conditions is expected on 20 meters dur­
ing the hours of darkness, but this is ex­
pected to remain a good band for OX al­
most around the clock.

The fall , or autumnal, equinox will oc­
cur on September 22 as the sun crosses
the plane of the equator on its apparent
trave! from northern to southern skies.
On this day the hours 01 daylight and dark­
ness are equal in length throughout tne
world. The effects 01 the equinox are felt
on HF propagation conditions from about
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25G. 45G, 55G & accessories
Call £tX" current prices.

FK 2548 CALL FK4544
FK2558 roR FK4554
FK2568 PRICES FK4564
Rolin fold-over towers are shipped
freight prepaid from the factory.

Frrtght addillooal on other tewes,

(6 sq. ft. models)
40 £1... _.•.$249.
48 It S299.
56 £t......•..•.•...S399.
64 £1 •...........•••1499.

(10 sq. n. models)
HBX40 40 It. $289.
HBX48 48 £1 $ 374.
HBX56 56 £t $489.

(18 sq. ft. models)
HDBX40 40 £1 _.._._ S349.
HDBX48 48 £t S464 .

BX40
BX48
BX56
BX64

ROHN TOWERS:Let's talk towers:
A tower is a major investment -- no t only

monitary. but of time and effort,
Ho wever. if properly selected . and

equipped with a good anleRna and rotator. it
w ill be the best inv estme nt in s tation
performance you have ever made.

We strive to keep the nation's largest
inventory of amateur antennas, towers, and
accessories 50 your order can be shippped ­
from stock - :,\OW.

We have personal. hands -on experiece
with our products so you can order with
confidence.

The time will never be better fer a new
antenna/tower system: Conditions are great
and prices will not be better. Make your
selection and give us a call.

We're ready to deliver!
IIl-gain crank-up Rohn ~If-

selia upportin towers

ANTENNAS & ACCESSORIES

Order your hy-gain
antenna/tower package
from rf enterprises and

=rl

Hy-gain crank-up lOwers let you
raise the antenna for optimum
performance and retract it for
service and for security in severe
weather.

IIY·GAIN TOWERS:
~

16 Sq. Ft. Models:
HG-70HD 70 ft., 4 sections
HG-S4HD 54 n, 3 sections

9.5 Sq. fl. Models:
HG-52SS 52 ft., 3 sections
HG-37SS 37 n, 2 sections

ACCESSORIES
HG-COA Coax Arms
HG-TBT Thrus t Bearing
HG-GP Gin pole
HO-5. HO-IO. &. HG-IS Masts.

WIRE & CABLE
BELDEN COAX: (When you want the best)

991310w loa ...._ $O.4Bift. RGBX (925B) __...•.$O.23tft,
RG-21W (B267) $O.49/fl RG-11AIU (8261) ..$0.44,01\.
RG-W (i237) $O.391fL RG-SBAIU (B259) .•$O.IBIfL
RG-W (8214) $O.436t. RG-591U (B241) $O.191fL

RG-214,11J (i26S). ••__$2.991fL

TELEXlhy-gain
11f7DX S: 1-d. uibandc:r
1115 Mk2: s.d I:riI:>an<IlIl'
E·-'-·14: uibuJdcr
oi£1':"l : <to M.~
Dis/;. 7-2; z.a 40 !it toe.Q
DiK. 7-3: «l M. dindorkit
2OSBAS : S-cI.20 M. bam
2OolBAS; 4-d. 20 M. t-m
US BAS: 5-el. 15 M. bam
IOSHA5: s-e, 10 M. bc.tm
m rrs. lo.!O M.vcrtical
18AlV/WBS: 80-10 M. vatic.ll
V2S' V )S ' &: V4S
64B~ a. 66BS: 6 Met.... beamI
OSCAR Link An ICnnU
c ....pkW In''mlorJ. e. ufor prkeI.

HUSTLER
6BTV I().JOnnatial.__.sI39.9S
SBTV IO-IOmuw:rDcal. ..__I24.9S
G6-144B 2 mtr b.Ie 1lRICnU•._.19.9S
G1-1404 2I11Ubueanwmna ._ 114.9S

C_ p............I....rsa-.
CAu.!

MOSLEY: Ctose-oiu prices
CLJ3, TA3JJr, TA34, TA40KR

KLM
KT34A...........•._ __ _ S409.oo
KT34XA...•_. S99.OO
ZM-I6UJX _._. I69.9S
432-JOlBX I24.9S
ZM-22C .. IB9.9S
43S-4OCX -Z1 9.00

aF M.-......... In dIKIL

BUITERNUT
UF6V~
IIF2V~ca1

RMK II rool lllOW1tkit
STR II ndial kit
TBR-l60 caiJ
WARC ......\OD
HFSB ec.np.et beam

CUSIICRA.'

~i~~~~~:~~~::=
RS (I9~12. I S~~}r-'------API (5\1 - 10 ) ~

AVS (10 -10 VatiaI.) ~

40-2CD 2-d 4OM.. beam . ~

A»-S S-d 6M. beam
617-68 6 Mu:. bUOhiCl
A147_11 ll-d 146-148M1lz..•~..__
21SWB !S·d '<ride band 2M ._~._

32-19 19-d. 2Mbeam ~•.••.•.••.•....•
42 1BXL I B-d 2M Booma .
4ZAB ZA-ClI432Mllz ..
AOP-1 OSCAR pKII: . ~ ~ ~~

Can rw prte. on the lII1Itl Cushc:raft.-

TOWER HARDWARE
3116 EllS Guy~ __ $0.ISIIl
lJ4 EllS Gur wm ··_ ···_ ·_··__·o.1BIfLCCM clampl l/16 " 0_39

114 " • 0."'9
l"bimbl-a; 1,I4TH 0.39
Tumbuc:ld...,

3I' E&E; EAJ. 6.9S /7.9S
IIlE&£: E4J .__ .12.9S/ 13.95

RcWi rn·3lluutt belrinB__••6495
Pn:flKTned~B1a Gri..~

311 6 " 2.49
1,14 ~ 2.99

Guy lnsulllOla
5OOD ~ I.fH
502._ ~~ _ ._ _ 2.99

EarIh Anc:hor. 4 rt Krew-in ._••.I9.oo

Phillystran Guy Syslems:
We have a complete Inventory

or cable and accessorjes,

ALPHA·DELTA
DX·A sloper _..~_._.~_..~~..S46.95
DX-DD ~ ~ ~ 65.95
DX·CC...... .....•....................... .••.19.95
DX·KT 2B.95

Protect your station with
AJpha·Delta coax and rotor line
protectors. Call us!

ROTORS
~ :k:AESl!
IIDR-JOO G4IX!II4OORC
T2X G600RC
HAM IV RlOOORC
CD 45 D GS400B

~
110-73 u.uc

COPPERWELD A~'TET'I."NAWIRE:
Solid: 121• ...$O.121f\.: Solid: 14 J I ._SO.09,fL; Su ..1Ciod 14 . . ...$O.IMl

ROTOR CABLE:
Standard(6-22. 2· IB).•••.s0.21 Hea", DuI),(6-tB.2· 16}.• _.SO.3I1fL

We stock Andrew Heliax & Connectors.
For direct burial we recommend Andrew LDF4-S0A Helin.

(Long life, jowjoss. St.99/n.)

AMPHENOL CONNECTORS
13-1SP (PL.2S9) .$1.49
B3-122 (PL-259Id1on) .Sl j 9
B2-6\ (N-maIe) ~.SJ.75

B2·202-1OO6 (N ro(9913) ...__~.$3.49

We stock a full line of connectors.
Connectors instalkd!
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YAESU ICOM

Team [COM set a new world record Irom p.a;Vin the CQWW Contest.

Let us put [COM championship equipment in your station!

IC·228AIH

IC·76S

IC·73S

IC·2GAT
IC-02AT
IC- ~2AT
IC-2AT

FT·7S7 ox-n
F'f·767GX 160·lOM Xcvr

Add 50. 144, & 43CV440 MHz with
optional modules

FT-747GX Economy HF Xevr
FT-736R 144/432 duplex xcvr.

Add modules for SO. 220. Of 1296.
IT·1:12RM 45W 2M fm xcvr
FT·712RH 35W 440 fm xcvr
'-'1'-411 2.5W, 2M fIT
FT-709R 4W. 440 fm lIT
FGR·8800 150KHZ - 30MHZ Receiver

And more! Call for prices.

BENCHER

989CTUNER

TNC UNITS DUMMY LOADS
ANTENNA BRIDGES CLOCKS

MFJ
METERS KEYERS TUNERS

ACCESSORIES SWITCHES

BY-I IambicP~e.. black $54.95
BY-2 Iambic Paddle.. chrome •.•......$64.95
BY-] Iambic Paddle, gold SJ49.00
YA-1 Low passfiltct S39.95

ASTRON
POWER SUPPLIES

RS-4A.....$39.95 RS-7A....~.$ 49.95 RS.I1A....$69 .9S
JlS.11A.._. n.95 RS-J5A. ~....I39.95 RS-5IA_ .199.9S
JlS.1tM~_I09.95 RS-JSM __..l S9.95 RS-5IM._ .219.9S
VS-1tM ~_ 1 :z.4.9 S V5-3SM__.I14.95 VS-5IM._ .231.9S

SHURE 444-D
$59.95

Alpha-Delta, B&W, & MFJ
Coaxial Switches

KANTRONICS

KAM All mode lem1inal unit

MICROPHONES

ASTA C
0 104 • ..$72.50
01048E.-$81.95
01048E. _..$99.95

. -- --".--

"i' =(i\
NYE VIKING MBV-A

rf concepts amps

TEN-TEC

•

BOOKS

AMPS, TUNERS & ACCESSORIES

AMERITRON AL-80A

AL·84: 600W PEP
AL·80A: lOOOW PEP
AL-t200: 1500W out
AL-ISOO: 1500Wout
RCS-4 & RCS-8V
Remote cou switches

Handbooks, Callbooks, Antenna Books, etc,

MODEL 561 CO RSAIR U

OTHER TEN-TEe PRODUCTS:
Omnl V HFTransceiver
Model 585 Paragon
Model 425 Titan Linear Amplifier
Model 238 Antenna Tuner
Mobile Antennas! Metal Project Boxes.

CIRCLE 44 ON REAOER SERVICE CARO
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--~------------

oece (2) 20-21 (1}
06-14 (1) 21-23 (2)
14·16 (2) 23.Q l (1)
16-19(3) 21-23(1)"
19-22(21
22·01 (3)
Gl -G!H l
G7-08 (1) ()6.(l8 (1)
06-lG (21 1~21 (1)
l G· 12 (1)
17-19 (1)
1~22 (2)
22.Ql (1 )
G7-G8 (1) 1)5-09 (1)
08.Q9 (2)
09·1G (3)
1().1 1 (2)
11-13(1)
16-20 (1)
20·23 (21
23-02 (1)
G7-08 (1) G3-05 (1)
06-1G (3)

os-oa '"l G·12 (2) 08.Q9 {I)
12- 16 (1 ) 06-08( ')
16-19 (21
19-21 I I)
21·23 (2)
23-00 (3)
00-01 (2)
01·G3(1)
(14·08 (2) 00-01 (1)
08-11 (3) Gl-06 (3)
11-13(2) 06.00 (4)
13-18(1) G8-09 (2)
18·20 (2) 09-lG ru
20-22 (3) 02·()4 (1)"
22.Q2(4) (14.Q7 (2)'
G2·()4 (3) (17-08 1 "

06·08 (2) (12-00 (1)
06-11 (3) (l3.Q5 (2)
11 -13(2) 05.Q7 (3)
13-16 (1) OHl8 (2)
16-18 (2) 08-09 {1)
18·20 (1) (15--06 I'l"
20-22(2) IJ6.Q1(2l"
22-00 (3) 01-08 (1)'
00.Q2(4)
02-04 (3)
07·10 (4J 19-20tI)
10-12 (3) 20-21 (2)
12·1 4 (2) 21·22 (3)
14-16(3) 22-05 (41
18·23 (4) 05-06 (3)
23.Q3 (3) 06.Q7 (2)
(13-05 (2) 07-08 (1)
05-07 (3) 20-23 (1)"

23.Q5 (2)"
05.Q7 1 "

11 ·16 (1) 21-00 (11
16-17(2) 00.Q5 (2)
17·20 (3) 05.Q7 (1)
2O.Ql (4) 01-06(1)"
01-04 (3)
04·06 (2)
06·08 (3)
08-1 1(2)

16-18 (1) 23-01 (1)
18--22 (2) 01.Q5 (2)
22.Q l (3) 05.Q7 (1)
01-04(2) 05.Q7 (1)'
04-08 (1)
06-10 (2), ,

Time Zone PDT (24-Hour Time)
WESTERN USA TO:

, ,
20-23 (2)
23-01 (3)
01·02 (2)
02.(30)
2 \ ·23 (1)"
23-01 (2)"
01.Q2 (1)'

06 7 (1)
07.1(12)
10·13 (1)
13-1 4 (2)
14·16 (4)
16-18 (3)
18 23 (2)
23-03 (1)

(17-08 (1) 0!>.Q7 (1) Soulhem 09-11(1) 07.Q9 (1)
06-1(1(2) 20-23 (1) Atrice 11.1 2(2) 09-12 (2)
10·12(1) 12-13 (3) 12·13 (3)
17·19 (1) 13·14 (2) 13-15 (4)
19-22 (2) 13-15 (1) 1!>.16P)
22.Ql (1) 16-11(2)
06-.Q7 (1) 06·08 (1) 11-18 (1
07·10 (2) Central &. 09·11 (1) 09-11 (1)
10·1 2 II) Sou l h 19·21 (I) 18-19(1)
15-1 8 (1 ) Asia 19·21 (2)
20·21 (1) 21-22 (1)
21-00 (2)
00-02 (1}
07·08(1) 05-08 (1) Soulheasl 10·12 (I) 09·11 P)
08-10 (3) 18·19 (1) Asia 12-13 (2) 11· \3 (2)
10·\2 (2) 05-07 (11' 13·15 (1} 13-1 5 (1 )
12·14 (1) 11-1 8(1) \8--1 9 (1)
18-20 (11 18·1 9 (2) 19-20 (2)
20-22 (2) 19·20 (1) 20·22 (1)
22-00(1)
00·03 (2)
03-04 (1) Far Easl 1!>·1 7 II) 10-16 (1)
12·20 (1) 01.Q2 (1) 17·19 (2) 16-18 (2)
20-22 (21 02.Q3 (2) 19-20 (11 18·21 (3)
22-00 (3) 03-06 (3) 21-22 (21
00·02 (4) Q6.(l8 (2) 22-23 (1)
02.Q4 (3) 0B--09 (11
04-08 (2) 03-05 (1)'
G8-10 (3) 05·07 (2l"
1().12 (2) 07-08(1)"

01-09 (2) 02-04 (1) South 11-13 (1 ) 0B--09 (1)
09·11 (3) 04-06 (2) Paci/ic 13·1 4 (2) 09-15 (21
1\ ·13 (2) 06·07 (3) &. New 14-15 (3) 15-17 (3)
13-16 (I) 01-08 (2) 2ealand 15·18 (4) 17-20 (4)
16-18 (2) 08.Q9 (1) 18-\9 (3) 20-21 (3)
18·21 (1) 04-0!> (1)" 19·20 (2) 21-22 (2)
21·23(2) 05-08 (2)" 20-22 (1) 22-00 (11
23.Q2 (3) 06-07 (11"
02-04 (2) Ausl,aI,..;ia 09-13 rn 08·09 (1)
04-07 (1) 13-15 (2) 09 -1 1 (2)
03-05 (2) 19-20 (1) 1!>·16 (3) 11 -15(1)
05-07 (3) 20-21 (2) 16·18 (4) 15-16 (2)
07·10 (4) 21-04 (41 18-19 (3) 16-18 (3)
1().14 (2) 04-06 (3) 19-20 (2) 18--20 (4)
14·16 (3} 06.Q7 (2) 20-22 (1) 20-21 (3)
16-23 (4) 07·08 {I) 21·22 (2)
23·03 (3) 21 -23(1)" 22·23 (1)

23-04 (2)"
04-06 (11' C<!ribbe8n. 08.Q9 (1) 07-08 (1)

10·1 6 (1) 21-00 (1) Cenlral 09·10 (2) 08-09 (2)

16-11 (2) "'""'"
America \0-12 (3) 09-1114)

11·18 (31 04·06 (1) Nort hem 12·16 (4) 11 -1 4 i3)

18-00 (4) Ot-05 (I)' ceootnes 16-11 (3) 14-\8 (4)

00-03 (3) "t Soulh 11·18 (2) 18-19 (3)

03-05 (2) Amenca 18-19 (1) 1~2O (21

05-07 (3) 20-21 (1)

07·10 (2)

16·11 (1) 23.Q \ (1) Peru, 08·09 (\) 01-08(1)
11-20 (2) 01 -05 (2) Bolivia. 09-12 (2) 08·09 (2)
20-03 (3) 0!>.Q7 P) pa faRuay• '2-1 4 (1) 09·11 (3)
03-05 (2) ()4-06 (1)" arali . 14·1!> (2) 11·15 (2)
0!>·07 ( I) Chile. \5-16 (3) 15-16 (3)
07.(912) Af8enlina 16·18 (4) 16-20 (4)
09-10(1) &. ,uguay 18·19 (2) 20-22(3)

1~2O (11 22-23 12)
23-00 (1)

McM urdo 16-19(1) 12-15 (1)
Sound. 15·18 (2)
Anla rctrca 18-21 (3)

21·22 (2)
22-23 (1)

0B--09 (1)
09-1\ (2)
11-1 3 (1 )
13-15 (2)
15-19 (1)
1~21 (2)
21·22 (I)

1\·1!> (11
15-\1 (2)
17·11 (3)
21 -2212)
22·23 (1)

08-09 (I)
09·10 (2)
1().12 (3)
12-14 (21
14·17 (I)
\1.18(2)
18-20 (4)
20-21 (2)
.21·23 (I)

08-09 (I)
09-11 (2)
11·13(1)
16-18 (11
18--20 (21
20·22 (1)

06-07 (1)
07·08 (2)
08-11 (4)
1\· 13 (3)
13-18(4)
18-20 (3)
20-21 (2)
21 -22 (1)

Q8.09 (1)
09-11 (2)
11.1 4(1)
14-17 (2)
11-18 (3)
Ifl·2O (4)
20-21 (3)
21·22 (2)
22-OOi')

06.Q1 (1)
07.Q6 (2)
Q8.11 (31
11-15(2)
15-16 (3)
16-1(1 4)
19-21 (3)
21·22 (2)
22-23 (1)

0B--09 (1)
09-12 (2)
12·13 {I)
20·22 (1)

10-12 (1)
14· 16 (2)
17-18 (3}
18-19 (2)
19·21 il)

09_14 (11
14-15 (2)
1!>·16 (3)
16-18 (4)
18-1 9 (3)
19·20 (21
20-22 (11

08-09 (1)
09-13 (2)
1:J.15 (3)
15-17 (4)
17.18(3)
18.1(12)
19-20 (I)

08·09 (11
09·10 (2)
10-11 (4)
17·18 (3)
18-19 (2)
19·21)(1)

09-11 (1)
18-20 (1 )

11-14(1)
18·21 il)

McM urdo
Sound,
Antarctica

Wesl e, n &
Southern
EUfope &
North
Af,ica

Car;bbear1,
Centfal
Amenca&.
Norl hern
cecmues
of Soulh
America

Peru.
aolivia.
Par811uay,
aral~,
Chi le,
Argenlina
&. Urulluay

Australasia

Soulh
Pacific
&. New
Zealand

Far East

SQutheast
Asia

Cen: ,al &.
Soulh
Asia

18·20 (1)-,"04-00 (1)
21.()4 (I) "

18-19 (1)
1!}'21 (21
21-23 (3)
23.Q2 (4)
02.Q3 (3)
03.()4 (2)
04-05 II)
20·22 tu­
22.Ql (2)'
01.Q4 (1)"

40180
MeIers

03-06 (1)
06-08 (2)
08-11 (3J
11·13 (2)
13-17 (3)
17.19(2)
19-21 1

02-04 (1)
04-00 (2)
06-10 (31
1().12 (2)
12-1!> (31
15·17 (4)
17-21 (3)
21.Q2 (2)

ao
Meters

rs
Mei ers

08-09 (1)
09-10 (2)
10-13(3)
13- 1(12)
14 16(1)

DB·09(1)
09·11 (2)
11-14(4)
14-1!> (3)
15-17 (2)
\1·19 (1)

09-101!)
10·13 (2)
13-14(1)

ro
MeIers
08-10(11
10.11 (2)
11·13(3)
13-15 (2)
15-16(1)

Norlhern
Europe &.
European
USSR

Western &.
Cenual
Europe &
North
Affica

September 15 to October 15 , 1989
Time Zone: EDT (24·Hour Time)

EASTERN USA TO:

HOW TO USE THE OX
PROPAGATION CHARTS

1. Use Chert appropriale to your transmUler iccenco.
The EaSlern USA Chart Can be used In lhe 1. 2, 3, 4, KP4,
KG4 and KV4 afe as In Ihe USA and adjacent call areas in
Canada; lhe Cent 'al USA Chart in Ille 5, 9 and 0 afeas;
l he western USA Chart in Ihe 6 and 7 area s, and wil h
somewhat less accuracy in lhe KH6 and Kl7 areas

2. The pledicled limes 01 openinlls are found under
Ihe approprial e meter band column 115 l hroullh 80
Meiers) lor a parHcular OX rell;"n, as shown In Ihe lell
ha nd column o f the Ch arts . An • ind icales the besl time
10 Uslen lo r 160 meter openinllS_

3_ The plOpagalion index is the number that appears
In I ) aUe, Ihe t ime 01each predicted openinll . The inde x
indicales Ihe number of days dur inll ihe mon th on which
Ihe openinll is e xpected 10 lake place as fo llows:

(4) Openinll should occur on more Ih an 22 days
(31 Openinll should occur betW8f!n 14 and 22 da ys
121 Open;nll should occur between 1 and 13 days
{I ) Openinll should OCcur On less lhan 7 days

Refer to the '"Last Minu le Forecast" at Ihe beg inninll 01
lhis Propagation column for Ihe act ual da les on wh ich
an openino wit h specific propallation inde x is t ikely to
occur. and the signa! Quali ly thai can be expecled.

4. Time shown In the CharlS are in the 24-hour system,
where 00 is midnillhl: 12 Is noon: 01 is 1 A.M ., 13 is I
P.M., etc. Appropriate dayliglll time is used nOf GMT_ To
ccrwert to GMT, add 10 the times shown In the ap­
plopriale cha,1 7 hours in PDT Zone, 6 hOUfS in MDT
Zone,!> hours In COT Zone, a:ld 4 hours In EDT Zone. For
example, 14 hours in Washinglon , D.C. Is 18 GMT_When
il is 20 hours in Los Anlle les, it is 03 GMT, elc_

!>_ The ChaftS are based upon a t,ansmltter pow&< 0'
250 wailS c.w_, or 1 kw. p.e_p_ on sideband, inlo a dipole
anlenna a quarter'wa-elenllih above llfOund On 160 and
80 meiers, and a hall-waye above llro,md on 40 and 20
melers. and a wa>elenllih abo>e llround On 15 and 10
m(!ters. For each 10 ob gain above these relefence
levels. Ihe propagaflon inde< will inc,ease by one leyel;
lor each 10 db loss, II will lOwer by one leyel.

6. Propallalion dala. contatnec In Ihe CharlS has been
prepa'ed from baSIC data published by Ihe lnstilUle For
Telecommunicalion Sciences 01 the U.S. Dept. of Com­
merce, Boulder. Colorado, 80302.

We stern 09-11 {t) 08·10 (1 ) 01.Q7 (1) 21-00 (1)
&. CenUa; 11 ·12 (2) 10-13 12) 01-09 (2)

21-00 (1) Africa 12-14 (3) 1:J.15 (3) 09·14 (1)
14-15 (2) 15-H (4) 14·15 (2)
15-17 (1 ) 17-18 (3) 15-16 (3)

18--19 (21 16·20 (4)
19-20 (1) 20-23 (3)

23.Q I (2)

Eastern
Mediler·
ranean &.
MIdd le
East

Weslern
Africa

Eastern &.
central
Africa

Soulhern
Al rica

09-10 (11
10·12 (2)
12-14(1)

09-12 (11
12·14 (21
14-16 14)
16·11 (3)
17·1812)
18-1 9 (1 )

10·12 (1)
12-14 (2)
14·16 (3)
16-17 (2)
11-18 (1 )

09·11 (1)
11- 12 (2)
12· 13 (3)
13-14 (2)
14.I !> P )

08-09 (1)
09-12(21
12·14 (3)
14-16 (2)
16-18 (I)

07-09 (1)
Q9. 13(2}
1:J. 15 (3J
15-17 (41
17-19 (3)
19-20 (2)
20-22 i l)
08-10(1)
10·13 (21
13-14 (3)
14-16(41
16-18 (3)
18-- 19 (2)
19-20 1
08-11 (1)
11-12(2)
12·13 (3)
13-15(4)
15-16 (31
16-17 (21
H -18 (1)

07-09 (2)
09·15 (1)
15·\1 (2)
17-21 (3)
21·23 (2)
23-0t (3)
01-03 (21
OJ·070)
05·08 (2)
G8- 15 (1)
15-11(2}
17·21 (41
21-00 (3}
00-03 (2)
03-05 ( I)

12-14 (1)
14-11 (2)
17·22 (3)
22-02 (2)
02-03 ( I )

06-08 (2)
08·15 (1)
15·16 (2)
16-19 (3)
19-00 (2)
oooa ..
03-04 (2)
04·06 (1 )

19-21 (1)
21-00 (2)
00-01 (1)
22-00 (1)'

21)·23 (1)
23-02 (2)
02.()4 (I)
00-03 (I) "

2U-02 (1)
00-01 (1)"

19-22 (1)
22-00 (21
00-02 ru
23.Q l (1)"

NOfl hern
& Cenlral
Europe &.
Euro pean
USSR

Eastem
Medrl el ·
ranean &
Mi dd le
Easl

WeSlern
Atrica

Easlem &
Cenlral
Alr ica

09·13 (1 )

10-13(1)

10-12 (I )
12·14 (2)
14-16 (3)
16·17 (2)
17-18 (1)

11-13 (1 )

:t.~~m

08·09 (1)
09-11(2)
11 -12 (3)
12-13 (2)
13-15 (11

08-09 (1)
09·11 (2)
\1·13 (3)
1:J.14 (2)
14·16 (1)

07-10 (11
10-13 (2)
13-15 (3)
15-17 (4)
17·18 (3)
18--20 (2)
20-21 I I )
09-10{l)
1().13 (2)
13-17 (3)
17·18 (21
18--19 (11

06·07 (II
07-1( 12)
10-12 (I)
t2·13 (2)
t3·17 (3)
11-19 (2)
19-21 (1)
23-04 1
06-.Q7 (11
07-09 (2)
09-14 {I )
14-16 (2)
16-20 (3)
20-22 (2)
22-00 (3)
00-01 (2)
01.Q2 {l

oeoa '"08·15 (I)
15-17 (2)
11-19 13)
21 ·23 (3)
23-02 (2)
02-05 (1)
13-15 (1)
15-17 (2)
H.2O (3)
20·23 (2)
23-00 (1 )
07-09 (1 )

20-23 (1)
23.Q l (2)
01.Q2 (1)
22.Ql (1)

20-23 (I I
21-23 (1 )'

20-23 (1)
23-01 (2)
01·02 P )
23.Q l It\"

Wesle,n &. 09-12 p) QB.09 (1 1 06·07 (1) 20·2 t (1)
Sou l hern 09-10 (2) 07-10 (2) 21-23 (2)
Europe & \ 0-12 (31 10·12 (1) 23-OO{I)
North 12-13 (2) 12·\4 (2) 21·23 (1)'
Alri ca 13-15 II) 14-17 (31

22·00 (1) \1 .19 (2)
19-21 ru
23.Ql (1)

Central &. 09-1\ (I) Q8.09 (11 06--07 (1 ) 20-21(1)
Norl hern 09- 11 (2) 07-09 (2) 21·22 (2)
Europe &. 11·13 (1) 09·12 (1) 22·23 (1)
E u ro~ean 12-11 (2) 21 -22 (I )"

"" 17·18 (1)
71·?~ I II

Easlern 09·1 1(1) 08·09 (1) 06--07 (1) 2O·23(1)
Medller- 09 -1 0 (2) 07-09 (2)
ranean &. 10·11 (3) 09·14 (I)
Middle 11·1212) 14-1613)
E~' 12-13 (1) 16-20 (I)

20·22 (1) 20-23 (2)
23-01 (11

112 • CO • September 1989 Say You Saw It In CO



HAWAII
September &October 1989

Openings Given in Hawaiian Standard
Time II

---
HOW TO USE THE SHORT·SI\IP CHARTS 2 1-2211) 22.()Q 131 r 1.Qll (I)" eo 0100 l3--'1 01.(l9 142) OH 19 12- 1) 07.(J9( 1~

0().()2 ' '''
Q9. 1l C'" <»11 (4 1: 09- 11 (1.(]1 Q9.17101

I . In 1"- Short-Slup CharI . the predicted ""'" 01 0(l6I'l-
02-04131 11· 19 (4-31 11-11 13- ' ) 11-19(2-1) 11-I'lI)

19-«1 (4) 11-190.2) 19021 P.21 19-21 12)
II'lQ$ e.n blI louno:l uMer Il'le """"'" ......~l. disl¥oCft c;:oUnn '" 1().1211) 01.09(l1 14-17 ti l 21·22 t l ) ""<", 19021 (~ 21·22 ~~ 21 -22 oa
01 a partICular Meter band (10 II'lrOuQI'I 160 Metllf'S) U PacIfic 12·13121 09- 10 I2l 17·19121 l U 3 121 Q5.Q712-4' 2'<17 (4) U-<l6 (4 ) "'''....shown in lhe ifill hand column o llhe o.art. For ,,,. Ala_. 'N_ 13-14 131 11).'2 t31 19-21 t31 ''''0> Q6.()714~- ...
....:l H_a il o..t. lhe pledicted ,"""- 0 1 openings ... Zealand ' 4·18 cot, 12-14121 21.()2 Cof. 00«i ta, Q6.()7 P.11

18-19(31 ' 4·16 (3) 02-04 131 ~1 (31found ....... , .... appropnall! MIl1er Iwond column (10 19-2'0121 16-21 j4' ocoe ,. 0148 (2) '" 17 .19('.QI 18-20 (I,Q 2Q.21 CUll
UWOUQIl 010 Metllf'S) 101' • particular geogr~'''OiOn ol 20-22 (1) 21-23 (3) ce-cs .. ce-oem 19-2112-11 20-21 (1) 21-23P.l)
lhe conll....l~ USA iIS shown in the left hand column 01 no". 09-11 (4 ) ~(1)" 2H16 '.1 lun l4-3I eaca ..
lhe Chert__ An • ondociol8$ the besI l ime 10 llSl.., lot 80 01.()2(1 ) 11-12 (3l 02.Q6 (2)" """". cace". csce 12·1)
...... _ "''II$. 12·" (2) ~1 (1)' 1JB.10 (2.11 ~12-I) 0&<l8 (1)

2. The ~'1Otl_~;S lroe _ ' ''''''~....
, l(). 12 (I .QI IJB. to (1.(11

( ) a tt. troe II..... of Ndl predic1ed opening_On lroe Sror1 .
,.....- 09-12 P I 01.()8 (1) 011-10 (. , 01.()2 PI

Slup Charl, _. IMl_al$ arll $ho*f> * ,Ih,n a ..ngla I 12·1. (2) 011-11 (2) 10-12 (3) ,,,,,,.
SIll 01 Pil''''''he'siS. tee Io'sl;appI;n 10 the SIlOr1er d.Slanc:e

1.-15 (3) 11 -1 . (1) 12-13(2) coos .., 1!>-18 (. , 1. -I!i (2) IJ.I!i (I ) oeoe ,.
'or _ ich lroe 'orecast is ...-, and the HCQnCI 10 t.... ,

16-1\1 (3) I!i-I1 (3) I!>-I8 (2) 06-09 (1)
O'",'er dlslance_T.... Ifl(le~ indicales I.... number 0 ' <Myr I 111-21 (2) 11·21 (. ) 16-20 (1) 02-tW (1)"
dur""ll troe montn on _ !Cn lroe open.ng 's 1I.p«led 10

,
21-22 (l} 21 ·22 (3) """. (W.Q6 (2)",

lake place, a$ loIlo*$. , 22-23 (2) 22-23 (3) 06.()1 (1)"
(., Op&rlirog should OCCurr Oft morll Iha n 22 days I 23.()(1 (1) 2J.02 (. )

0> .. bel*"" I. and 22 da ~ a
02-tW (3),
1J<I ·06 (2)

'" bel....eee 1 and 13 day a

'" Oft lllss llla n 1 days Catibbean. 08-{l9 (I) 07-C8 ( I) 06-01 (3) 11l-lO(1) rc rs eo .ooAeler 10 Ille ··l asl Minule For&CaSI" a l lile bel;inni"ll 01 Cenl'al 09·10 (2) 08-{l9 (3) 01-{19 (.) 2().21 (2) Mete' s Mel ~' s MeI e rs Me le,s
lllis co lumn '0 ' llle e cruat darer on wh ic ll a n opening wirll Am e , ica 3. 10-12 (3) 09-11 (.) 09-11 (3) 21-22 (3) Easte,n oeoe (1) 0!i·06 (11 11-1. (1) 18,20 (I)
a specific propagation indeJl Is likely 10 occur. and Ille No , tlle,n 12·15(.) - 11·13 (3) 11·14 (21 22.{)<1 (4) OSA 06- 12 (2) 0&<>8,. 14-16(2) 2(1.23 (2)
s ig na l qua li l ~ Ihal can be ex pecle<.! _ Counl"es 15-11 (3) 13·11 (.) 1.·16 (31 OoH)5 (3) 12·14 (3) 06- 12 (1) 16-18(3) 2J.1Xl (3,

3. Times s llo....n In the Cha rls are in tl\(! 24-hou' system,
a . Soulh 11-1 8 (2) 11-19 (3) 16·23 (., 05-n6 (2) 14-1 6 (2) 12-16 (2) 16·21 (.) ()O.() I (2)

.........e 00 Is midnill"t 12 is noon; 01 Is 1 A M., 13 la 1 P M
Ame, ica 18-19(1) 19·20 (2) 23-02 (3) (16-C8 (1 ) 16·11 (1 1 16-18 (3) 21-00 (3) 01.()2 (1)20-21 (1 ) 02-n6 (2) 20-23 (11' 18-20 (2) ccoue 2(1.22 (1)"" 'C. On I.... Shoft -Sl"p Chart a ppropria tll dayl'gM t,mll ia 23-04 (2)' 20-22 (1 ) lH.Q6 (3) 22.()(1 (2)'used al I.... pa ,h midpOint, For e , amplll. Oft • c i,cu" Do- {Iot.(16 (11' 06-01 (2) OO.() I (1)'

I........ Ma......nd Florid., t.... lime shown would be EDT; 01-08 I
on a ci,cu" bel ........ N.Y, .nd Te.as, Ihe "me at t,.. mid-

Pe' u. 01-08 (1 ) ~1(I ) OIl-I!i (I ) 21 ·23 (1)
pain: would be COT, erc_ Times~n In I.... Ha.... ii Char1 salma. ee-osra 0 7-08 (2) 1!>-11 (2) 23-03 (2) Cenn.1 06-08 (I ) 0!i-06 (1 1 09-1. (1) 18-20 (II
a," HST, TO C(lf'Ivert 10 oay l'llh' t,me ,n o t..... USA time Parag uay. 0Il-12 (3) 06-10 (3) 17.18 (3) ()3.()!i (1) "SA 011-11 (2) 0&<>8 ,. 1• .16 (2) 20-22 (2)
zones. MkI 3 houra in I.... POT zone; . """'s ,n tl'le MOT B' ...... 12-16 (4) 10-15 (2) 18-23 (4) OO.()J (1)" 11 ·1. (4) 08-10 PI 16-18 (3) 22.()1 (3)
zone; 5 hOurS in , .... COT zone. • nd 6 hours In 'he EDT Ch ,le, 16-17 131 1!i-18 (3) 23-03 (3) 14.16 (2) 10-12 (2) 18-22 (4) 01.()J (2)

zone_ Add 10 hOurS to COWlf1 lrom HST 10 G MT. For e . - A'8""t ,na 17-18 (2) 18-19 (41 caos ,. IB-17 P) 12-14 (3) 22.()(1 (3) OJ.().I ( I)

ample, _ ,'.a 12 noon in Honolulu." is 15 or 3 P t,l In & ' uouay 16-19 (11 19-20 (3) 0!i-07(3) 14-16 (4) - '" 21 -22 (1)"
20-2 1 (2) OHI'} (1 ) 16-18 (3l (M.Q6 (3) 22-00 (2)'

los Angeles. 18 or 8 P M_ in Washrngton. DC,; atKl 22 o.ea III 16-20 (2) ,.., ta QO-al I ll"
GMT. T_ .ShOwn In II'Ie AI.sJ<.a Q'Iatl is g ,,,,,,, In GMT. To 20-22 PI
co",.., '0 f1IIy l'gttt I,me in OI"" ..eas <;>. tl'le USA wt>"a<;'
7 hOurS in I,.. POT rona; 6 hours in I.... MDT zone, !i hours M<.:Cu,cIo ' . ' 6 (1) 10-1 . (1) 011- 10 PI 22.()(1 P I West..n 07-09{1) ~1 (1 ) 10-15(2) 16-19 (1)
If> the COT rona atKl . hours in lroe EDT _ For . ........ ""'~. 16- 18 (2) ' . -18 (2) 1!>- 17 (1) coes ,. !>SA Q9. 11 (2) 01-09 (2) 1!>-17 (3l 19-20 (2)
at 20 G t,lT " IS Ul or 4 PM In N_Y C _ Anl.,CI",a 18-19(1) 16-20 (3l 17·19 (2) CI!i-06 PI " ·14 (4' 0Il-14 (31 11-19 (4) 2O.()2 1·1

• T,.. S/'aoo1.S!<,p Chart OS Das8d upon a " ...smrll«l 20-2 1 (2) 19-22 (3) eace (1)"_ 1.·16 (3) 1.-t l (4) "''''.. 02-tW (3)
2123 (1) 22-00 {.) 18-18 (2) 17-19 (3) """ '" OA'" '"POwer 017!l ",ans c ..... or J(X) ...allS p .e.p. on SIdeband. t,..

"""I> 16-19 (1) 19-22 (2) 02-tW (I) 0!i-0Il III
"'Ia~ and Ha...AI. Charts are bilS«l UPOf' a t..nsm,,,.. "..'" 22.()(1 (1) Dot-06 (2) 2122 (II"
~ 01 2!iO ....IIS C,..., or I k... p_lI .p_on s idebilnd . A 06-08 (4) 22-23 (2)'
d ,poIe . ntenn•• qu.rt..,...a~IIIIIng'h abowI ll'ovnd os OII-tO (3) 23-02 (3)"

assumed lor 160.nd 80 melers , ' h.II·...a... lenglh .Do...
02.()3 (2).

g'oond on 40 and 20 meters, .nd a ...a_length above
0J.lM (1)"

g,ound on 15 a nd 10 met..s . For each 10 db ga,n abc...
lhese 'elerene. levela, troepropaga tlOfl ,ndeJl ...,11 'nc' '''' '"
by """ 1.....1 'or "ach lOdB loss. II ...,11 10.... by- onelft\lel ,

5, Propaganon da'a containe<.! in Ihe O>a" s has been
p,epa'e<.! trom baste data published by Ihe h""tul.. lor
Tel&commun,catoon SCi..nc ..s 01 ' he U_S_ Departmenl o f
Co mmerce , Aoulde, . t;olora do, 80302_

~--

Doslanc .. Bet...""n Sla 'lOns Miles )
To ; " " eo •• eo

Me'ers Me te, s Mele , s Me Ie rs
eo.aec ""'''' 7!iO-I300 '''''''00 e'Sle'n 18-20 (1) 16-IS (I) 1.-16 (I) Q8.12( I)

to N>C 10- ' 9{O- I) 08-10(1) 0MJ9 (1-2) "SA 2Q.23 (2) 18-22 (2) 21-23 (I I
10-12(12) 09-10 (l-31 23-00 (1) 22-()1 (3) 23-00 (2)
12-14 (1-31 10-12(2" ) OH)2 (2) oooa I>

Eastern 11 -13 (1) 09-13(1 ) 01-09 11) 2Q.2311) t 4-1!i p .4) 12·1. p..l) 02-03P) 02-03 (2)
At'iCa l J. IS(2) IJ. 14 (2) 12·15 (II 1!lo1711-31 14-15 (4) """ ,

I!i-I81' · 14·16 (3) 1!>-17 (2) 11-19 11-2) 1!i-1 7 (3)
16-11 (2) 17·19 (3) 19-2210-1) 11-19 (2) Cen" a1 19-21 (1) 11· 19(1) 1!>-11 (II 08-11 (1)
17-18 (I I 111-21 (2) 19-20 (1-21 !>SA 2 I-00 (2) 19-22 (2) 21-23 til 11-13 (2)

21-23 (11 2Q.22 (1) 00-02 (1 ) zaoe .. =,. IJ.14 (1)
QO-al (4) - .. 11-13 111"

Soul""n OIl-IO (I ) 01-09 (I I 01.()7 1
'
1 " N>C 0&'0 fJ- 1) 0&10 (1 -2) ,.., '" ceca '" ecce '"'11- 22 PI 03-0'0 (1) 0!i-07 II...,,~ 10-12(2) 09-11(2) 0 7-09 (2) 1(). 14 1)2) 1().14 12"1 09-1012-31

12·1. (I) 11.14 (3) 09-10 (11 14-1!i ~ 14-15p..t) 10-17 (. 1
Wes'ern 2Q. 22 P1 18-21 (1) 16-18(1) 08-11 PI

14-111 (2) 12-16 (2) 1!lo17 1)21 1!>-17 (2") 17-20 (3) !>SA "'" '" 21-23 (2) 18-20 (3l 11-1 . (2)
16-17111 16-20 (3) 11-21 10- 1) 11-20 11 -3l 20-2212-31 coca .. 2J.02 (.) ..... '" I. ,IIIP)

2()..()I (2) 2Q.22 (1 .2) 22-23 (1-2) "'., '" 02-03 (3) ceca 0> 11 -" (1)"
22.()8IO-I) 23.()1 (1) OJ.().I (I )

ce-ee '"
02-tW (.)

Cent,. & 0Il-11 (I ) 011-11 (I ) 02-08 C2I 06-08 PI
01-08IH~ 0!i-06 (11 (M.()S (3)

""''' 17-19 (1) 16-17 (1) 08-10 (3l 19-21 (I ) osee '"As,a 17-18(2) 10-12 (2) zc 12-1410-1 ) 011-10 10-31 06-08 (1-21
oece '"

06-10111
18-19(3) 12-17 (II 14-1710-21 1().12lO-4) 06-10 p..t) 08- 10 (.,
19-20 (2) 1/·21(2) 17-2210-1) 12-1 4 (1") IO-t8 (. ) 10-1414-2)
2(1.21 (I) 21.()2 (I) 14-17 (2") 18-22 p..l) 14-16 (4-3)

11-18 (1") 22.()1 12·J! 16-22 (.) • See ,,>p lan. hon in ··Ho ... To Use Sllorl-Sk'p e h",,, " ,n
Soutl'>enl OIl-IO (I) 0 7-10 (11 03-07 (2) 0 1-03 (1) 16-22(1-31 01.()3 12) 22.()(1 p..t) box ., th" beginn,ng of this column.
Asia 10-11 (2) 10-13 (2) 07-09 (31

".. '" 22-0310-21 03-06 (1) coer (3)
11 .12(1 ) l J.1 6 PI 09·12 (2) 0&<l8 (II ro<I81O-I) 01-03 (2)
18-17 (I ) 18-18 (2) 12·13 (1) «ice (1-2)
11·18 (2) 16-19 (3) 21 ·22 (1) NOle : The Alaska an d Ha ....~i , Pro pagation Cha'ts .... in-
IS1 11 ru 19·20 (2) 22-01 (2)

" C&IO (2-3) 06- 10 (3-41 C&1 0i4-21 10(2·1) lend ed '0 ' dtSlances g,eale, tllan 1300 mites_ Fo r
20-21 (1' 0 1-03 (3) 10-12 (3-4) 10- 12 (4-3) 10-12(3-1 ) 1().16 (H ll ahOrte f distances , us ,," Ihe preced ing SIIorl ·Skip

12,18 (4) 12·161.2) 12·16(2·11 t6-18(2-I) P,o pag. too n C II ...!.

Far e as' I!>-16 (11 09-11 (1) Dot -0 7 (2) Ol.()3 (I ' 18-20 (3-41 16-18 (4-3) 16- 18 {3-21 1&20 (3-2)
16-11 (2) '.·15 (1) 0 7-10 (.) 03-07 (2) 20-23 (1 ,2) 18-20 (4) 16-20 (4-3)~(4)

Ind'ca lea besl lome 10 ' eighly mele, o pen.ng s . Open.11-'8 (3) 1!>-18 (2) 10-13 (3) 01-08 (3) 23{l6 (0-1) 20-23 (2". 2Q.OI (.1 -<",
16-19 (2) 16-19 (3) IJ.1 5 (2) 06-09 (1) IX>-OIl oa 23-01 (1-4. 01-tW 13--'1 oeoe ,... ing s o n 160 meters ",e also likely to occu' du"ng
t9-20 (I) 111- 20 (4) l !i-20 III ecce ( I)" 01 06(1-31 Dot-Q6 W. Illose I,me . ...hen IlO mele, opemnlls arll s llo...n w,th ;II

2(1.21 (2) 21).22 (2) 0!i-01 (2)' ceoe e.. cece , Pfopag.hon indllx of ,2), Of higlwl< _
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FREE TO c a SUBSCRIBERS
Advert ising Rates: Non-eommercial ads are 20 cents per word including abbreviations
and addresses.Commercial and organization ads are 60 cents per word. Boldface words
are $1 .20each (specify which words). Minimum charge $2.00. No ad (non-subscriber] wi ll
be printed unless accompanied by full remittance. Non-ccmrnercta l ads free to CO sub­
scribers, as space permits, maximum 3 lines each. All ads must be typewritten double
spaced. Recent CO mai ling label must acc ompany ad.
Closing Dale: The 10th day in the third month preceding date o f publication.Because the
advert isers and equipment conlained in Ham Shop have not been investigated, the Pub­
usberot CO cannot vouch 10f the merchandise l isted therein . Direct al l correspondence
and ad copy to: CO Ham Shop, 76 N. Broadway. Hicksville, NY 11801 .

DSlI' .11... SUMn-Top eu.uty, eard SatrclIn and
S1llft'4l IlIIormlIloon SIOO (.~ *Ith Ql"de.) Ebllef1
GraphiQ D--2. 80.0. 10. Wesle ...... OH . 3081

II,lAA4nte,natlOf\lll l,lOssion Flatlio Assn I'leIpe miS$ione'l­
equlpmotnl IOIlned. weel<da1 fWI!, I . 280 I,lHz. "00--3.00 Pl,l
Eastem R".,. . Thomes Sa ble . S.J., Un"",aity of Scrsnlon,
Sc ,a nloo. PA I~I 0

KNOW FIRSTI H......diofanalic:$ you need THE W5VI RE·
PORT,I lwlce-rnonlhly s woofd.'MnnOng HoT Inside. N_tte r
Acclllomed _ , Confiden"ll facts. dNa. insiQIllS. naloon­
oridlI.-s. l.,;ht"'*"ll' . p<edicllClf"'• • 1arIS OuDled COUl·1Q­
coest ' Wepront_lYOUdOo'l'19"l111l .he.e ' 121 .00 .......
"",moo _,ad<gue'anIee ' FREE 5AMPU lot SA 5 E (two
~ MV,- BollI0101-e. Dellu. Te.... 75201.

FOR SALE COIHem RediooOST"3 megelOf"leS • 1S& (lI'tru
1915) anCl SI 00 (1916-<Cl1 _ . Wlduo:Ing shQpo'll l3 00
............. Ofdef 'MIlS, .5521 Th.d S1 'eal East . UflCUtel .
CA 9M3$-1802

CERTIFICATE 10< po""en conlacllJ w,th aO ten """"'un dill­
t,lc ls . SASE 1(1 W6LS, .5521 Thi'd Slfeel Easl , La""aste, . CA
93535-1802

ClANDEST INE CONFIDENTIAL NEWSLEnER LlI1esl inlo
on secret bfl*lculers SOx ...... S10 US. S13loreign, US
funds RR.t Boll 110. LlIkeGefWlve, WI53U1

HALl.ICFIAFTERS s.rw:e Manuel8 .........t.... and SWL W'~e

tor prieft . Specify Uodel Numbe.. dMi.ed Aldco EIeocI'o<>­
Q. P.O Bo. 9!>. DepI C. Be<wvn. IL6lM02

WANTED, CIde.~ 00gs. u..........l 1)uQe. aod m......tu••
hanCl . eys . Sle l. priC. , Cond llion Dive Ing..m. K4TWJ. Rl
11. Bo••99 ~I 20 1 South. Bi' mi.... ham. AL35210

HAMU DIDRE'AIRI TuDe Ih, ough soIkl SIll. acce n Ha ll Ele<;·
"oniCs. Box 6363 . Sen F,a""is oo. CA 9. 128 (408-129--8200)

filII . ..MWIlIi I'IIOJECT . .. Ill""R IlIII! TEL£VlllOlI TUIISM" ·
TEI: 2 woo1l$. 2"' ..nge.2IA· ~ .'. 4 ounces llestdeSlgn
_iIIble DuIcl nsily undef S120 T.eO'll<Tlits HTSC 0XIb'1
8Udio. tur.s UHf 14_20 For .. '......loon PUf'I)CIIoIIS only
~. plans. k'l into. Sl19!> llO$lfl..1 KUNOWQRTH­
KAWAI . 1403--E EIa) ...... He-rrnoM 8Nc:h.CA 90254

"MIliA. ll.IClIITDSII. ..TUI XUWST ........1.... Aadoo PO 1IO!l­
_r. S4 00 doll< Two IWT'Q s.o.sE bf"'lll Cltalog Soec,Iy
«IfTIP,lle. t Ki....te OftigflS Hamwa ' e . Bo. 16<16, Orange
Pll'., FL 32067·16<16

WAN TED: Hallic.alt" ,s PM-23 Spe".e. (Or Olhe's} a oo paris
fo. SX28. W, it" Ed F,, 'e ll , 115 G.e-anwood ,",ve ., RUmfO.d , RI
caste
FREE. Eleclfonicl Corro;> "'Its eou.....C8r1ilule I WI.dell
(;Ie te I,lCCl ih.S PA . P 0 , Boll 201 , Pemb'oke , KY 42266

H"M SllfTWAlIf lod OllIe. ··shlt_ ,." tor IBl,liCOf'llllibiel
La.lI" s.o.sE tor Cllalog JK&S. P06 5OS21 . Indie nep;llil. IN

""'"""
CDUEI:TOU: 19J'Oa Ha'n Lee- Plat.. (Vt:51. UNUSED
SIO.oo plul 12 5Ot&h Y£5HB. 1433T..,.0. . s..<rr Q,or,....
SISk S9H l loI8

JAG! Builde.-I T'Ij)I/Of TuDing Elerneflll s.o.sE/Ofdela. Noo
collect Cll11 Brown Eng..-' ing Inc . 5501 SW 251h Cou'1,
HollywOOd , FL 33023(305-989-46581

QUADS Ughf\Veig ht Fibe.glass ConstrUClion. 10 met••
S99 95, 10- 15 mele ' 11 39 95. 10- 15- 20 me le, 123995
Ughtning Boll ""l.nnas. RD~2 . Vole'll, PA 16156 (412·
530-7396)

HIGH.()UAUTY TOOlS AND STAlNL£SS STEEL HAR().
WARE. ELECTRONIC SOLDERING STATIQN$IIRONS Ellfo-
peen anCl iCa<l IICrewodtivetl, flUl(lPivefs. WI'. cun....
pliefs. he bIIIdIiwrs. aod moo-a ' F,. Cllalog~
W..... ImpOrt.f:Iq)Or1. Boll 64-37C. FI" Hlven, NJ 07/'001 (201 ·
158 8388)

COlllITl HU IITU'S IlDIiU REPL'CUDS:90~ wMe irda• . black
ink. 5OOIt500. lCOOISIOOO. Vou. ClR in IO A.R S 5OOIS15O.
lOOO!Sl.00 hld S2.5O shippingl5OO, l3 50 shipping/1ooo
OX a l"<1 Counly Hunt.f1I OSL CI'di S32 9511000 send .51
postage fo< 118mplas, I,lCibjIe Bu'eau P'ess, Bo. 6436--A , FIOf·
eoce. SC 29502

WAN TE D Powe' Supply PN i29 lod Cable CX·2OB3IU . to<
R·391 RecePV8. K82D I,lO,

POST CARDOSL KIT. Conv9rt1 Po.! ea'dI. PhoIoa. 10OSLI '
S1amp bfingI Ci.cular K~ LebeII . P O 80.0. 412 . Troy. NY
12181~12

CABLE T V CONVERTERS. Jltffl*J'''.01• . ScI8tll~1C AtIIfllOC.
z__ """" others. " NOM" MTS "a.DO Idckln. mute"
volI.nIe IdMI tor «Ill" .50 owners l Cli 1-8OlJ-.B26.7623
B &8 1Ne . 403QBeau--O-aJeO._. Ea~n. MN 55122

WW58 DOES IT AGAI N' 5ends.o.sE lor IiIltol SU' pIuSHewlen ·
Pac .a.d UHF. H.p AudioOSC. HP D>StorllOfl l,lete.s, H.p F••
que""1 I,le te ,s . Powe , Suppl ies. Powe, COf>:j,tioning EqUip­
menl, elC. , eiC. Ba.ga lnsas usual ' WW58, P a 8 .60, B.ook ·
shi,e. TX 7U23 (713-934..\659)

lOWCOST H"M fQlll' IlEIIT . W"l. tOl hee lil t Ham PrOjeCts.
3037 Audrey 0 , . GeslOf1ie. NC28054

For Brands You Can Count On
AT PRICES YOU CAN LIVE WITH,

CALL TOLL FREE: 1·800·238·6168
Find out why thousands of customers have switched to us.

TRADE?
Yes, if you
have c lean,
saleable
gear!

CALL FOR
FREE
APPRAISAL

In Tennessee,
Call
901·683·9125

Authorized
KENWOOD
Servi·Center

KENWOOD, ICOM, TEN·TEC, Astron, Cushcraft, Larsen, MFJ, Butternut ,
B&W, Hustler, Antenna Specialists, AEA, Ameri tron, Van Gorden, ARRL,
RF Concepts, Nye Viking, Kant rontcs, CallBook, Alpha Delta. Heil , Grundig,
Uniden, Bearcat, Mi rage, Ameco, Alliance, Welz & o thers

Memphis Amateur
Electronics, Inc.
(In Business Almost a Quaner Century)

1465 Wells Station Road, Memphis, TN 38108

STORE HOURS:
Mon.-Fri.. 9 to 5
Sat., 9 to noon
(Cent ral Time)
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antenneX

CIRCLE 1350N REA DER SERVICE CARD

N_l Improved l N_I K2RAG All Band Linear
K2RAG Balun S29.95 R.sonatlng Slo~r S99.95
.......1" Model: RAG4.RS
JlAG.1.1A (50175 ~11~5 unbll.neiJd) . 60 It. long IIf;tory neembliJd I.IY
RAG-t.1A (3001200..... oced-75150 un· I ciJd) 10 1.....11 ' •
• a.-1d0.5'o50MIoU, _bIlun cc..."ull. No "-- full power low VSWA
boI~ 2000 watt PEP mlng comme rcloll quality ' •

• EJ:cluIIw ANTENNA FEEDUNE PA(JTEC'TOR' • CorllinuouI-.- 1-30 MHz,~
&lIn"".. d• ....., C<NI. connections matIc ~nd _ltcIllng

Handbook 01 Ham Rad io Antennas K2RAG Balun Matched Dipoles
s lso avall ab le lorS4.950r FREE If you Model BlInd lerogth Price

order product now. =:' ~ ~: m::~ _
RAG-D40 40 67' " !UI5 CelI Io . run""r Inlonnaflon

10 day money bKk gu PioIe.e .end RAG-D30 30 .6' "'5.' 5 or 10 plle. en order
checkor rnonay ordar. Add 'SO ..... p I ge RAG-020 20 33' ...3.95 1 Anlenna Systems Inc.
lind hendllrog. E.por1 1dd 110. VI... RAG-Dl1 11 26' "'3.95 R1 2 box 478
Me lCCepled. Send SASE 90. "'" d.t11 RAG-015 15 22' " 395 .
aheel.. De.lar Inqul.... lrl'IlIed. R.lQ.012 12 19 ' " 3:95 Hillsboro, OR 97123 U.S.A.

RAG-OlD 10 16 ' "'3.95 503-684·5350

K2RAG Antenna Products
PERFORMANCE +©

"The Magazine About Antannas "
DOYOU -

• Have a lo usy mobile signal on all bands?
· Need an inexpensive beam for 10 meters?
• Unsure about usi ng vert 'IS horiz antenna?
• Need a low noise antenna for 160 mete rs?
- w ent to design an antenna just for you?
• Need a prog ram for des ign and plott ing?
• Need 10 solve a unique problem?
"Know the best a nte nna for ha msa ls,elc .?
• Need a disguised mobile antenna?
'Wa nt a c hea p automatic coupler system?
- Just want to learn more about antennas?

THEN SUBSCRIBE TO - antenneX
12 MONTHLY ISSUES is only $15.97 for
USA and possessions. $19.97 foreign.

antenneX
P.O. Box B995 Dept. 19

Corpus C hristi, TX 76412

ELENCO PRODUCTS AT DISCOUNT PRICES

US' PRICt: ......
.no Ie . 1!i
II'" 1 m 11'00
__ U7S "JOJ
11,'" 11.015 " 00
" ,,_ I U lIli m
I..... U.INS I lSI<
"",''''' 02,~ I~

$ 1.359V-1D60
lilt $1595

O.T.. ,m Y _,Po__. PC OI_ _T.......
O.T.• ' mY _ , PC OI_ Y.... .._ A" .....
OT.. ' '''. _ , ""'"-' _ , PC 0#Mt , _
IU.. "". . CflT _
0.1 , ..... ,CRT_, eu....._
0 ' .• ' mY _, _ a_.CRT_. 0. ."..,...o' , 'm. _ ,""'"-' _, eu..... _, 0 , e-o,..

$835

• DC l o OC)MH•._~
• CflT .........'
' Cu__ " _

""," iii .1 • IX: OIf....; . ...'l .._ 'f....V-425 •CoM_, $<.-

Usl5995
Y·U> _ H,
y.- _ '"
Y.423 _ H,

Y- """''''..""", "...'".."""",-",.." ", '- '"

list $560

S.ye $141 f!!!!C!!!!!......::::::-----.JL!!!!..!~!....::..:.:.:.:,;,..""'''''''

20MHl Ou.1 Tr.ce Oscilloscope
A.. H't.oeN _ tn<!_...-. Ie.......l'co
on<l Hlt.oeN·. 3 __ l> "" -'0 on<l
'.... ......" ..,~ "'''_ lot ."-

CIRC LE 82 ON READER SERVIC E CAAD

F" - . OMAR ELECTRONICS' - I
FDA ALL YO UR AMATEUR NEEDS

I SPECIAL PRICES on all I
IMFJPRODUCTS * A.R .R.l. PUBLICATIONS * I

ALiNCO PRODUCTS andolher Ham Radio equIpment!

I CliC 404.466.3241 1-'-'1 I
I OMAR ELECTRONICS. OmIrPupo WAIFOH I
L RT~HIGHWAY.!!..SO~OOANVIUE.a A~2.'-.J

---CoO.. " """,,-. 'ot· ,_ .a,·""

Dlglltl LCRM....
LC·11OO

$125

llet;Id. 810.1
19610 (Jt

""0
S18.95

iMl ~__

47..... ' .. . ,00II "'"

--~'7\IF . ,(W,C

Blax

"""$28.95- _.......--,.,.. ".,,,.....-
FUIICIIQII GlllIralor

LEARN TO BUILD AND PflOGRAM
COMPUTERS WITH
THIS KIT! 'IiClUOES
Al l PARTS. ASSE"9LY

AND Lf SSOIi l,IJ,N UAl.

MODEL
MM-BODO

148.00--'" -._- _----- _.. .....,-_ -_...__ _-_. ""'''''...... ......__ ......-..- ..----_ ..__ ...... ,- .....___-,------_ ..._ _---.._----_..-­- - ... .._.._-

2-2OV 0' 2...
12'0' . ' , ...
ev .. 3A
-6Y., SA-

" ...
$59.95

7 .. ' ...,.., ..
I.. • • ·'· ,... ... ...

SOLDERING STUION
T ... .~

.~,..--::.:r_.--

_ 0 VoU• • 0""'0.
eurr.rtt. Capacitor-.
T.-I. l<lnI_
o- ...,,~ ....

OF-IOll1 Func:tlDfllla...rllor
.lIb filii. C.._

$249
5 1 SQuar o. Tnang,.
"", "-'"P• .2 10 2M~•
f ,..q Counl... " . ' OMH.

saMHI ...... ..... If.1DlI....-~Yoo, C_ S23

SCOrf PROBES
p., Il6..... ,," " e. "".1lS
P·2 '(10M"" '" Ie. 123."
FitO ..~_

~-

QUId Powlr Supply

_.. ..__.-- ----"-
F.'" '-Q.....,... _
onon <I"",,, pnottoc,..,

ltI'-ITI wllheullIIItIn S3IU5

05% DC Ace"'''',I 'll. Root,,,__
..."n F,..q. l;ooJnter
_lMju. o ....

ltP-7&5

$249

. . .. CRT
• 11<>", ,~

com".,.,."' ,...,...
• TV s,""

Si-9000 $129
RF Freq 111OK..r.o"H.
..... " """'0' ;"" of l Kf'I>
Y...._ l'IF oulllUt

0' ''''''''''''.- ---"" _tee. .. ...."cco

Wldo Bond SIIIIII I G, nor, torl

Alltoranglng OMM
M-_,..

20MHz Ou.l Trice Oscilloscope

$369
MD·1251

Four·Fulldloll Fraquoney Counllra
f ·10l1120MH

$179
F-1llOl1 U6H

Freq_y. _ . Total ' . . $259
S-II ClUlck * "n ~ ''"' 5 ....' _ Cry'''' 0.­
OKIII...,.., • d 'D" l i; o d< opIay

Digital Trip" Pow" Supply

Q.2OV ol , ...
o-2OV.t ' ...
5V Ol SA-

' _ .....,- e-..' ...,...,.. *'"• , <:om ,• _.,......_
ltM60 wIdl AnlIIID Milan sns

WE WILL NOT BE UNDERSOLD! C & S SA LES INC 15

R
Day Money Back Guarantee

UPS Sh,pplng 4a S'~tes s-, - 1245 Ro""..o"d. Ueerrield . I I- 60(115 2 Year Warranty
IS10 Ma~ 1 u Res 7% Ta~~= 18(0) 292_1111 U 12) 541·0110 '" ITt: FOR FREE C ~T " I ()(.

Use the
free
info card.

How do I get
more data?

Serving DX'ers since 1967 with the
largest selec tion of hard-tc -ttnd & pop­
ular comm unications, SWU sca nner
books and frequency regist ries: SWBC,
BCB, Utes, Spy, Press, Weather, Mil i­
tary, Federal , Police, Aero, et c . Ask for
our latest BIG catalog! (Sent to USJ
Canada/APO/FPC only.)

CRB Research
P.O. Box 56·CO

Comm ack, NY 11725

YOUR BIG FREE CATALOG! .

CIRCLE68 ON READ ER SERVIC E CARD
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HI-TECK TUIll. AN.at.oonal buy. eel. tr_~ll(J1'1torAn\a.
leu. Radoo .nd related equipment and S8f\IicIs Aa& ... po.,o.
IIIh«I _ a month ..nd~ cirCUlaled lor IllS! ,-.ttl
N_ lIUtlacrt>e<s ,~. 30"" dIecoul1\ lltl all Ids lor I...Ii." 12monthS Subsc'ille !Qd;l.y. S t 3 Ior one yea, (2.t __l
Send cI>ecl< 0.- money order to IM-TECK TUIll. , PO Bo.
I ' 52. Norwa!l<. CA 90651 -1152

CIRCLE . ON READER SERVICE CARD

I' .-rn.mOllotland YllQibeams. 1'Iigh par1o<mtlnca 3 . .t. 5 . 6,
1. and 8 .....'" rnocl8II ...... iIabIe WN t!leriu,toon ~ ~• . _
_ teopo-ool COfV'IlICto.-s. cov: cableS Send s.-.sE lor a I,.
san-.~ (JIJ'~~rt , Dtal<e R.tC modoIoc.al.".. For Ir.. eIlUl­
k:I9Illtlallprooi.lC1S.u.o.-wme.LTAI_.... lnc . P O eo.
92. CanlitIll. QI-i " .-06 (21~53J.OOll7).

cw ......,.. _ ?Wfly let. /'I'l8f\1a1 block "lll' insl CW IUlnd b&­
_ yoo a nd Iot'll,.dlng?_ yoo use lhe PASS PIAlMshi"ll
CWM 1l1 _ . yoo ..... . .,..........k. ...II. guidI(l
medfUltOOll kution ..nd .."irmat.".. ThllII noI a CN
po-acloce,_ PASS P!.AlIishing·s CW MIIIIliI'lee~"_ audIO
~t1andPfactoce booklel a'eonly $' 9 95ppa intnl U S
(NY ,esl(lenbackl S'.50saIes UU) PASSPubIishl"ll. P 0 Bo.
510. $lOlly Brool<. NY I ' 790

HAY TRADER YE.UOW SI--IEETS In 0'" 281")'Nr,Buy ,~.

SalII1am radio gtIlIr. PutIlishecI _ a fllOI'IlII Aa&~ e;r.
ouIat_no lorIll ...it!Of resull:s Send ·'0s.-.sE lor~
OOP'Y SI 31or on&)'N' (2.t -'-l P OB 2051.GlenUyn.IL
60138-2051.0.- P O Boo 151.t2.Seattle. WA 961 15

1'I1KTED CIICUn .GAID Slim y CATAlD6; Dry lilm _hZed
panel$, e tellan!. copper clad. "" tapes. Pfojecl boa'''.etc
Send lo r lre<l catak>g to, Kirl<-t' onica. 110 E Ma rket $I . AliI­
.nce. OH «601 (216-821~181

HAM MIJli e....tf!ully ...no--crafted POr!ery mug ..."., YOO'
_ and eIll aetuaII'y imprinted into tnI cay The mug ...,
I.M.cirnemDnandcatrnMlcololedlllaZesand 16w ee­
PIoCIlY SATISFACTION GUARANTEED. $ 16 95 Pf'O .c Cla·
..... 650C........, $IIeIkln. WA 965&C

PASS F't.oblishinlfs CW " ""III-BlIck eu_ p'og,a m llel... yOIJ"p_ fllllOIIl blDckllhal hoIdyoo back This pawerlu lprOll,. m
~ based on over .w years 01 resea ,c h ,n accel,, ' a tecl iluma n
d.." elopmeI11 CW M."...·8lIck Bultlr uses guided macMahon.
v*>alization . and .normations 10 IlpIMa lMltlIIlIIKkl , Thill II
nol • CW pr.el"''' la pe The CW Ih••tlII-llKk ••_ . lIdl() ea.
sel1n ndptaelic1book1e1 areonly S19.95 ppd . in the US (NY
r"idenI1.dd S1.50 sales lax). PASS F\.tllishillQ. P 0 Bo.570.
Slony Brook" NY 11790

- -..J - -

14.000VOLTs
1 AMPERE

aesss
POST~C."

- '

8,000 VOLTS
1 AI-,4PERE

' $3900

HI·PERFORMANCE DIPOLES

HI·VOL.TAGE RECTIFIERS
SUPER FOR HIGH POWER LINEARS

REPLACES 866·872·3828 ETC.

K2AW's " SILICON ALLEY"
17$FRIENOS LANE. WESTBURY. NY 11590516 lJ.t ·702.

___ 'c.oo- .... .. __...._---_.. _---._.. --,--_...- ..-_ -- ......
~....,. _ ':..__,~-2.D"__.. . ,.., - _...... .-....... ._ ,. _,M'_... .. ..._.. '--''' '...._-"..- ......... '''''''''''''''---'''- ., ......... _ ,..... ..r._ ......... _,.._'.._-_...,... ... . ...
~,~.-!!!!'!'t-< ....~..........._..._._,----_.
"... -...-~. ,. to•••r"":;-1.=.;\\!rN"ooo.. .. -

\.0~S
'/SJ~e

'/).('.0
,':J,

,0,
'Y' 0~ 2 Element $250.00

(;\~~ 3 Element $420.00
lI'-(\\ 0 4 Element SS6S.00

OU?;.O Price is F.O.B . Boissevain.
-a.S~ Includes U.S. Customs Duty.

• at r:,\ Kit Includes: Spider. Arms. Wire, Balun
~\'tS Kit and Boom Where Needed

Chosen By Amateurs For Over 15 Years.
Winner of the Manitoba Design Institute

Award 01 Excellence.
Will Accommodate New Bands From
2 To 20 Meters.

CIRCLE 96 ON READER SERVICE CARD

We Slll!ClIhle II'l CB radio mod,loCilhO" plans I/1(J rIlI,a.,a't
FleQutlXj ano:l fM 00f'_ ,,", l'elllll' bOOI<S, pial'S hogh.
pffiOfflloll1te ilCtl!SSOlleS ThousaIIlls ol WtlSl~ CUSlOmeI St/'ICe

1976' Calalog S2

~'"Yaln . M.nltoba, C.n.r. RIK lEi
P.O. Bolt 291, Telephone (204) S34-6184

GEM QUAD PRODUCTS (1987) LTD.

cec INTERNATIONAL
LOU FRANKLIN/K6NH · Owntr

P.O. BOX 31500Ca. PHOENIX, AZ 85046

WAIGHTAPE S; (S,nce 19161 UnCOn(J' liOnally ll"a ra,n·
leed M... S<! Cod.. Pracl.ce on 60 min casselle lapes
Begin",,'s ;>·l ape SCI !> WPM $190 ...15<> 3, . , 5. &-8. 10.
9-11, 121., 1., 1620, 22. 2.28 WPM S POC ,ly F'1a ,n In
Lang"age 0.- Code G,oups, "'15<> p la ,n I"nll only 0;,
30-35,35040. • 5-60 FCC lyPO te sts s-e. ' 112, 11·17. (0)

.... Hl _,2O·2. Call S'llnS 12,15,20 2. Nos 522.1 3'18.

.. 1&,2. Cl'I&c k, M!C, Visa 53 9'5 "a PPD 111 class US"' .
• Can Pr,nled 1" . ls add S 50 pe' la pe C. 1I . nY'''''' ,

... '" 1.. ".", s.",;ce .,

L...~"~". PH 5H4M 81'9o' WRIGHTAPE S 40~
235 E Jackson C ,3 • Lans,"ll. ' AI 018906
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IIAYf TllU WlllTTE" A llOOO KAlil .. $WL "05AA1Il ? Ou. iN......
loonaJlr kl'lOWfl sotlwa.a publIis/lirlg and dillt.tlu!iOn Ii.... MlUkl
be P'NsedtoaddQUPrrprog.~toour'" We~n9"t}'OUl'

~ to ma,ket dewIop use' documentalon. provide
I*:kaO*ng anduser aupport , etc Ashton lTC, PO 1061,v_
Ia' , NY 13851 (601.148«128)

DIGITAL DIGEST, l imely in lo.malOonon all_~ a nd aspec la
amal eu , d~ilal ccrnrrencetene . ~Ia.a e nd sonwa.e
Published bknonl hly, $16 00 pe r yea r USA Digilai Digesl ,
.063 N GoIdenlOO Road, Wi nte r Pa rk, FL 32192.

IIAIllSOFT_ Public Domain$oIlwa.e F(lf Amar.... Radio Hun­
d'.of "IleS. lowes1 ptIees, sallSlaclioll ou-,anlead ' IBI.I ,Co
~, ....ny more. Catalog SUll) ,elun:lold Ii" or""'. HAM·
SOFT. PO 80>: 2S2S.l,IorganQty . LA 10381

RC/SS'SUSNEWSoapf_SPEClALS KENW(X)()TS-«OS
Sl O« 90. fV.n fA secw 90, fV.231A S3ll9 90. TI.I--621A
S5769O. T"'-<I1B S33490 AUNCO EN 'OIO $99 99. EP·
2030 $11999, TEMPO 5 11 $ 119,99. 54 $23999. CS-l5
S3399O. StT S269 90 ICOfolIC-28AWmM S3ll99O. 1C-31A
S32ll99. IC-32AT S539 90. 1C-125 S809 90. ~5A $289 99
YAESU FT·:;>Jl IR 1·619 90. FT--l i l S336 90, FT--l70 J.465 9O.
FT·109fl 128499. FT·13Rn $:289 90, FT·33RTT 129990
HUSTLER SBN 1109 90. G1·144 $118,90, FX2 122,90. HAV·
225 $6990 ALL l.T O (lI ~ITED TIME OFFER) LOOKING
FOR SOMETHING NOT LISTED?? CALL OR WRITE, O-e.
8180 ham-<etarad lIema In alocl< lor immediale shipment
........iOn ad Pricea~"". F DB Preston Hou.. T.-d8y-Fn­
rMy 9 00 106.00,900 10200 P M Monr:laY1l Clo$eCl Satu.dlIy
& 5ur"dIy ROSS DISTRIBUTING CQt.lPANY. 78 Sout!l Stale.
~.ldaho 63263(20&-852-{)83(Jj

I'OfllAiLf SCOPf.. Noan~' Systerna M$215 OC- 15 MHz
DuIiI Trace Banery o< N; power , 29"'H " 8 4 "W " 85"1.
we9If 3 bs. S380,Call~13lHl288 V<t.l hou..,

ISlAND HAtol NEEDS HELP?Sola, Radio KUbe l ishing tola, ·
w.Jo t.&monI, YJllH. Box 563. Belize City, BeliZe. Gerlt,al
Ame.ica, Call B&cky 415-924-4424

POOR MAN'S SURPLUS COMPONENT Hall -Gallon Powe'
SlJppIy M TO\HlU811ty mlHp&c pans 1600 VtlC a t 4.50 rna
OUlDU' , lh.ee I,anslorma'a ( ... III , wind4ngs), lou, hetty 1000
VDCcaos.diodes 10<3amp bri<Jlle bleede' .OPOT switch, fuse
hofclers. piloI Dulb assembly . .... .ge .esi510f11. I CO,d. sell&-
....re . a nd inslrucl_ (Two kitS_. KW k. " j WW58.
POB460. Brookshi'• . TJ( 7742:\(11~ S60 ooF06
(Greyllclund buS)



I

RADIO OPERATOR'S WORLD ATI.AS 215 l'Ia,ttIound P8g1lS
01 detailed color mapa and stahslocs Obscu'll OXa:: coun­
u_ h~e Rol:........ ,nclude<l, Comp;lcl 5" • r slle .eplaces
clumsy-,.,mDOlltases 5end 516 9510 WiICP. 4150E Outncy­
Ave E".... hi 0060110

WANTED Good *OII<ong ANiGRC-9 "'""' C Ha\'8I. 3675 Es­
tales 0'..... Flon..aOil. 1,1() 63033

R-39QI, RECfrvER PARTS InIoSASE CPRC-26..-...ra.., l,la n­
pack ~. 6 melllf Flol. ",,1f'I IntennIl, cf)'Slal. ,.._
m SO. "'2 5(1r1pai' Iol dfta~ T5-352 VOIIohmIMuftome­
111<.'-0&, ........ 112 50 Add« 50/p0ece1l'oQ)ong. S9.....~
mum Bayflona. P 0 Bo. 591. s.."".....,.()H 44610

FREE HamGoepelT,ilClS SASE N3FTT.5133G'......C'f',CIol·
!On I II 1)hlS. PA 19018

ElotMQIOEREO EMBLElotS. ENA,MEl ED PlNS.)'OU, OIlI>gn,
lI.cellenl QlJl.lllt, "ee bool<let ...T. P...TCH00 .0ep1 61. P 0
Bo. 682.l'",elOl'l, NH 03561 (603444·~231

RADIODf:SI(CCl/IISOLECABIN£T Bu*ltou,OWtl 0'.-.01,
f'toot<:w;j.~. lJal 01 1 S7 95 PJld. BiI Morns,
WASRSC. PO eo. 3. T T)( 76!iCI3-OOO3

WANTED HamE~.ndOlherllfaperJy The RadioClAl
01........" HtgII SctoooI22 NYC. Inc ., fIO/lP'OIrt Otga"'l"I_ .
g.anted 5010(3)etatus bJ 1'" IRS, olCOl POI,led"""" !hegoel
01 using the~ 01 Ham Radio 10 further and _nee the
IQJcalion 01 -,oung~ ....t'o...ida Vou. Ilfepetl'f dona·
1_0/ " ....I'lCIIIIIUIXIO'I_lle G,eatlyappo-ecl3ted and ac·
k~.~. J ..III, 'ecaopIlQr you. 10 deductible cont.t!U-
I>O/l, The.-crew hA ...,;l C1ean~.deanOUlandrna_e
• <)fle-rence. plua 10 t III las t approaching Donate that
eQU;pme.nt _ We depenll on tou PIe.....lte to ... . t , P 0
8m 1052. New VO/k. NV 10002 , or ca~ our 'oufld.1lle.dock
l'0oi.... (516l67• ..an Thankyoul

WAMTEO: All~01 Elecl'on Tut>ee ea_ lolI-f.ee 1~21­
93970/ 1-{;12429-9397 C& N Electronics. Ha roldB' ......tedl.
61().1 Ego; lake Rc-d. Hugo, l,lN SS038

-~~-::--~~~~~~~~~-~~~~~~-~-~

AHOTHER OAY """rr..n empIy 1T\8IO),:) Impr~)'OU,0Sl ••
turns _ s.c,_ 01 $ocr sslul QSl.-.ng b'/'Ge<..., l De.11M

Thlacompleleguocle 'o r~ion 'lIP)f1ing a.-.tOSUnQ SWBC.
l./lillly _111M. and medium-w_ sta,>ORI wYeni eve<yttwlg
'rombuH;$ .o_anced tecllfliquM Just S9 95 plus $111-". l2
sill rO/etgn order., U.s. lund$ cntv Older "OW hom rill'"
PutlIielIt>ORl, P O 80. 493. La~e~•. Wl 53141

oeses. CABIIIlET lOTS SASE "' 31WI( !t120 ~rmony

GroveAo.d. Ocower. PA 11315

ATTENTION WRITERS l.lal'USCf lPlll wanted on..........nety

01 ~flCn; and """"""""'~.. SASE llO''''9I
_IIItOl_you••ogoes c T.,.P\b-
bllOl•. PO eo.. ~93. la~I! ""'- . Wl53'.l

0SlCAROS l.ooI< lI""CI W,Ullop QUII~1y pt',nj,"lII Chooee stan.
0,""~ Ot fuMy CUSlcmiZed cards Belle. cards mean
~ 'ltlU'''' '0 you F,ee broc llure . sampIea Stamps aoP'"
Clolled cr-.etOSla. oecc C. 310Comme<cilIl, £mpQnII, l(S,.•"

HAVE AM CN'A8lUTY"' Join SPAM (Society' too- tI'>e PrornoI_
01 AM) FOf io 1!Of"osl_Ind_Ihcl.Mnd 5 1aro:l SASE 10
SPAM . WEI6fflQ , 60. 82. f'I:lI,ero.CA92063

EUCTIlONICCO.l'OIlEIlTS : f.. 192"1)1lg01 C1.lalog inck>dlng, ca­
pacitors , 'esislOl', '''')'S. connecWS. lOIdIlfing eQI.IClfflIlfll .
.nd 1ll""'11 MOUSER EL.£CTRONICS, 1.-.M2-t9U.

TIla OX Bulletin p' O'o' Idll$ .Ii IM OX, propagation. OSlo eQuip­
ment, DXped'lion Inlormallon too need , II"" ')' week ,SAS€ 0'
cali To . samples Bo. SO-C. f Ulion. CA. 95-439 (70 7·523-1 (01),

IWIILlIC CO Ill PUTE. "'Oli.... F" IMtur•• 17 mocl.IIes,Aulo­
logs. 7-band WAS/OXCC~ $ 19 9!1 IBM. CP/I,l . KaYllfo.
CI28 124 95 OJ-1(A1A_. P82015. Pwt>odt. ""' 019llO

Reeot 10 IIxp10fll V1-I FI\JHF OPIlf1Ilong'> Gel Ell HoI', 8aso:
~ 10 V1-IFIUHF HIm RadIo c:o..r.__.anr_.
pr~I_.,_til... contes1"'l1.llef'Al 011... 'f'Al MOrI ,..

l1'lI tIoISq you .......:I' Jusl S69!1 plua 51 sl'>clllo'll (S2too-llfIlIll
US......"cm T.." F\.tIk:4!ho.... P 0 So>: .93.Lal<e Gerwva,
WI 53141

RTTY .IOURNAL PuD/iII>ed len t...-- pef)'8ll' ClMIfing tI'>e
dIg,taI modes 01 RTTY . AIofTOR. FAX. P.lCKET. pIoA lec;hnocal
and 01,.. WIlllllllling ."1CIes llbout t/IiI lucroalong IlhIse 01
Ham.adiO $ 10 OD pe' _ ' USA. to.-eignslighlltl'li(ll'lllf RTTY
JOURNAl. llO85 La Casrta Ave .. founIaon v...." CA 92708

PCIWIIlf '1 OSU since 1939 Catalog & $ImpleI 51 00 3CJM
LIohoghSl . ("'I.AIIIlfft<Jwn. PA 18 103

UR. -nu • .f .; U~.·121 "'llthO GenIlfilor. $ 150 ea (Ace",·
_On Eon l WhiIIlThey Lasl )Gene.alofi. P 0 1051. NorToIk.
VA 23S09(fI04.8M.91 46l

O$l SALEI 100 OSL carcl!;, plus l.>onJ•. 58 53 llolr..!!.,
S~'llPIldpolilPilod",i l~in two weeks Gua'anteed ccnect' F'ee
samples St>eliP"nIHlg , KD9KW, Bo. 50. Rockton. IL 61072

SUPERf .ST MOR SECODESUI'EREoU Y. Subhm inal eaeeeue. 510
LEARN ,,",ORSE OODE IN 1 HOUR Amazing new supe'lIaSt
lecllnklue, 510 Both 51 7 ,,",oneyback gUllrl nlea sree cata·
log. SASE. Bah' . 1196-09 Citrus, Palmbay, FL 32905

rr r .....
ills. c.-, n .

The OXMagal lAll is YOU' monlhly hck.l10 lhe OXgame DXpe­
d ,t_ 'llPO/1s. 0Sl maroage's. P!'OI)lIg.ahon. equipmenl , ...
VM!WS. more Only 5151yea' 8m SOC. Fulton. CA 95-439
(707-523-1001)

COU NTY OUT LINE• ." 'BOOK , f or elcll ot t lla hI"" stales , 6 'It •
11. 70ix>und OPItQ\le Pilpe, . 3-hoIe punched. S(lilce for log.
ging cont.c IS Onlt S7SOplus 52 SOshipping l,lobile Bu reau
P.ess. So> 6.36-.... f lo, encll. SC 29502

ta-To.1IM COII'IEllllOlll : fill .... ~ I I... ~ I '" ,.. CI ••
CICI !1501CO Al t5f4f

The -..:I _ Nef D<rec1o<y Iiata .-_ ........ ham _

lor DXe<a. _ _ Iher _ 1Che<•. ,_".,~.
...., ffW"I'QlI'lIif rests 19 95 plua Sl a/'IclponglS2to<,.;gn)
US...... ,romr.,. F\.tIk:4!liona. P 0 Bo••93. La~'Gerwva.
Wl 53 I.7

WllfTTE JI EUMS SUl'EllUSl . Memoo t aida 'rom~
"90_' cUU'u"~'1-me~% _ •. Teeh.GItl Sh eel> 146­
Anced. E.,.. sn' ellCh~ gua••m.. Bahr.
1196-0901.....~, Fl32905

NCIW CLASS TYPE RINGS.TOO' I. Ka•• 1Goldc.ll&ign .......­
....., LapelPl'II. ..-:ldaces. mor. InI(wm&t_, I(82Ir,lB, H&l,l
........,., 26E«I&<M'Ib Road. BOy.,.IDo•.NV 13905

SCHEMATICS. Rad io receivers 191 917011 . Send erand name.
Model NOJ/TItle•• SASE $caramel"' . P O 80. One, WOOf>­
.,.;klli. Rl . O289!HlOOl

OIL M&lIf l(Alll HEADII16/Pl1UIX llltATO~ lor CIM / U • • I' • .
O'l'U 1• .• CAl.U"'Mh ClIJ'Inerly l,Ipdal'" $er'<ll&.ge SASE 10
N1CTY, Bo. 738, Corl'leliuS. OR 97113

IIAM S, USE ...,R . ...,l roSTAGE nol lACs . Ma ny COI,"!'",I. moo,,,·
'V baril'l' ''' . lis t. II(} SASE. WIlliam Plum, 12 Gls"n Road.
FlemlIlQIOl1 . NJ 08622 (201-71)8.' 02lJ)

HOMEBFlEW PROJECTSLISTS. SASE 10 WB2f.Uf , 80. 708,
eS11 Hs mpton, NY 1 ' 931

2 Meiers 220·440

The IIrsl choice In
Iranemftters . Receivers

Repeaters
Repeater Controllers

Power Am plifiers
Vo ice Mai l Systems

Enjoy high performance opera­
tion with; remote programmabil·
ity, sequential tone paging,
autopatch , reverse ectccetcn.
2QO.number autod ial, remere
squelch selling, status, inputs ,
contro l outputs, and field­
programmable Morse messages.

Call Ofwrlle IOf the full
performance story .• • and
lha . uper value price!

Micro Control Speclallies
23 Elm Park. G 'OYlllaod. MA Ol ll:U

(SOB) 372-3«2
f&>: (508) 373-73(W

CIRCLE 98 ON READER S ERVICE CARD

KRp·5OOQ Repeater shown
wifh PA·100 Amplifier

Word Is spreading 'asl· \L .....:==-__
" Nothing matches Ihe KRP·5000
for tolal performance and value. Not GE. not even Motorola."

RF performance really counts
in tough repeater environ­
ments, so the KRP·5000
receiver gives you 7 helical
resonators, tz-poles of IF
lillering, and a prec ise
SChmitl trigger sque lch wilh
aulomatic threshold switch·
ing. The transmitter gives
you c lean TMOS FET power.
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CALL TODAY
FOR DETAILSI

.. Operates 500 kHz­
30 MHz. 50-54 MHz

• 100 Walts Output
on HF BandS
10 Walts on 6 Meters

• Compacl. Great lor
MObile Use

• 26 Memory Channels
• Many More Features

and Opt ions
• U st Price $1,299.

IC-726 NEW!
HFAHDSQMIb
ALL MOOETIlAHSCE IVEfi

QSLs by

W4MPY
Wayne Carroll
(The aSL Man)

682 Mt. Pleasant Road
Monetta $C 29105

PC CONTEST PROGRAMS
The lastest, easiest and best comest ere­
grams. c a WW DX (6,000 a /Band), CO WPX
(5,000 QJBandl. ARRl DX (6,000 OIContest).
MS-DOS machine language. On-sc reen log
shows count ries, zones worked, all-band
score. tnstant dupe ch eck . Print tog , check·
list, aSL labels. Each contest $39.95 mer.
postage.

Jack L. SchLJItz, W2GGE
2 Hulley Dri.,. , Huntington, NV 11743

Award Plaques I'?R
Contests , WAS, exec. ~
Anyt hing I Engraved Brass on
Wood Plaques Irom $10.
Ctub Discounts .

.! !!I!wD' :.' H'il1. ' " IIU_'.IUI"I!j fl!!.... run,,,"
. ,

PROOUCTIONS
sa Kathl.." DrI.,. Syosset, New VOf1t 11791

IC-3 SAT
220 MHz MIHI HAHOHElO
.. 220·225 MHz RXJTX
• Band and Memory Scan
• Lots More Features

Identical to IC-2 SAT
• Ust PrIce $-449.

IC·2 SAT
MINI 2 METER HANDHELD
.13&174 MHz RX

140-1 50MHzTX
.. 2 Walls Output
• 48 Memories
• Band 8nd Memory Scan
• Ust PrIce$439.

4033 Brownsville Road, Trevose, PA 19047
For Service & Info (215) 357-1400

For Orders (800) 426-2820 FAX 215-355-8958

cawwox Contest Software
by Conlest Radio, Inc.

He 'e Is a powerful lightnlng· last PC.oased conte,1
ltO"ware s~,lem 10 gl ... yoI.I r ,lltion • compaTiTI...
IOgedunng The roww OX Contest. Flllun ng:
• Up ............. . _ • _ 1."'11,-..,_
· _ 1 1, • __ . _
· U-F........, . ~••__. .."!,II I
• 0.. LIMo'OtfUne_ • _Ovpe__
• , ...... c .n ",...,h • l'rl~11 OSL L_ II
• lclo~lIt~ ElCh NI. 8_ • Ellml~ltl' Hou," 01Maoual

Multlpl_ L",_"II

We are a company dedicaled 10 providing diverse
procIucla 101' lhe r..::Ho enthusiast.

,"troduclory PncI: S4t J5 (Stlt . 15' 01' 5.25- disks,
Conl..t Redlo, Inc.

449 Widow S w..ls Rd. • b .I.... R.L 02&22
(101) 295-2130

Handheld 2fl1tr122O MHz phase
sense direction finder. Used
with 8ny FM ll cvr. Oil compass.

Type VF-142, $124.95, $3.50 S&H. Call/write
lor Inlo. CA add tax.

RADIO ENGINEER5.3941 MT_BRUNDAGE
SAN DIEGO. CA 92111 819-565-1319

CIRCLE 75 ON READER SERVICE CARD
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CALL FOR YOUR SPECIAL PAICE CALL FOR YOUR SPECIAL PRICE

IC·228H
2 METER MOBILE
• RX; 138-174 MHz,

TX: 140.10-150 MHz
I 45 Walt Output
• 21 Memory Chan nels
• Ust Pl1Ce $539.

Winner of the WRTH Indultry Aword
MaltlnnavaHve Saflwore 1988

$49.50 - (555. " Overseas) - 51 fOf complete info

D~ eo.pIf1i.... 232 _&eel ill WIow I'trl:,.lX 76081
(811l 441·9188 -relJRs~ Hyper(ard &Iodlhe

ROSS' SUS USED $eplerrbe< SP£CIAlS. KfNWOOO TS­
SolOS $1689.90. SP-9IO S7.90. SM.z!0iBS8 S389 90. TS­
....o:srwAT $1079.90. IC()t,l PS-20 $149.90. 1C-21H1BUI
S265.90 YAESU FTV·707W/7CCV $26'9.90. FP-T01 $109 90.
fAG-1700 539990. FT.()NE $ 119990. FT·l01 E $419.90
COLLI NS KWI,I-2 $199 90. 3 12S4 $259.90. KWI,I -380 th ''''' II~
tero Ne .Sp . Sl99S90. ROBOT -400 $28990. LOOKI NG FOR
SOMETHING NOT LISTED?? CALL OR WRITE, We ha.... (MI'

235 0.-1 ~... in srock I,IEN1lON AD. PrIcII cash. FOB
P'M!Of, Hours TUIIday-F1'illQ' 9COO106COO. 900-2:00 P.l.!
......dI, • . CloIed 8I1Urdr/' & SurdIy ROSS DISTRIBUTING
COUPANY. 78 SOUtI'l Stlf• . P,esIOn. Idool'lo 83263 (2Ollr8S2.

""'"

HIC.ONE BATTERIES. IC()t,l 8P-3S Ooutote 8P3 ' OW"
Cl\IfVIIIble '" $13.95. BPS $12.95; y_ FNB2 $21 .95; $AN.
TEe 142/••211200(3 PIn) S2295 " REBUILDING SEND-UR·
PACK" ICOI,I B~ $20. BPS $28. BPll8 53• . BPTO $30: YaS$U
FNB.I. ... $31; Ke nwood PB21 S18. PB25JH126 $28 , T_T 2991
S28 '"U-DO-lT REPAIR INSERTS" COM BP2 S1895. 8P3
S1695. BPS $2295. BP718f'8 S28.~. KfNWOOO P821
SI295. P82IJ2!>126 S1995. AlDEN 300 $1995; y_
FNIW..... S32.95. TE l.!POS1 .2••. S. 151.50122.95. 12\//5NlI
Portil..f'lc wlChgr $1995 '"ANTENNAS" 2m1, 5i&TeII8NC
SI. 95. "T. lephoi 1I/Pag1-r& CommerCilll f'acIc.·..·F ' '''' CllI­
log. '" 53Shippinglo'de', PA .. 6'4, ....ISA·I,I/C .. $2, CUNARD
ASSOCIATES, 08P1 C. R O 6. Bo. 10•. ElOOlO'd. PA 15522
(81.-623-7000)

PACKET .ICTURES fOR .C Bed Clele..: Thesed isksa,e lullol colo,
pictu'es . " eedy convened to the I,IFJXFER formal IOf pass­
ing 011 pad<e1. Tht-ee diaQ conlainingpicluresd ClI"$. pill....
schemIlics. • fIlI miscellll'lllOUS drewings a'e $1000: PSE
llpIO;ify CGA or EGA picIU<. So: dlIIr$ COI'IWrWlg tloII'l CGA
IIId EGA pocIU'" ara $20.00. Eech dill< <:orGllr. a '"USER
EASr ' v" wi"g PtOlI'am IlIIt a..,.,. PiCtu'e!I to til disPleyed
a ro::l yiewe<lln ei tl'lfl, CGA 0' EGA 10rml l (IIGA will displey
also), II you haYe tha new I,I FJ XFER EXE p ,og ,am. eOO the PC
or clons. ll1ese PiCtu'es will d isplay 10YtlU' &creen aro::l SiI" 10
dill< u II'ley ar. being '1CI'hmd Order lrom: 8ucK4ABT. 506
",-"" RidgeO<We. W. mer RobonI.GeorgiI310l18. Sorry.
noCOO. orcr.rgecardl

" _"" ulIrded 00utJIe Zaw AnI.....-, HogI'l per/or­
""'ne• . 3d8 98,n ow' • diPOIS. No tune. 1'Ieed&d! $75.00
poe tpaicl. SASE for InlorlTlllion lack Schindle' . N8FN R. • 13
....aale'. Fernda le. I.tl 48221}-1955 (313-511-1710)

INTERESTED IN PUBlIC SEFMCE. JOin }'OtH local Rodio
Emlf'1l"'f'CY . I iII'ed Conwnunicatior. TMm In Perl.";'
.-anileC11717~ . or Write REACT. 1160 0Id Trail Ad..
Ellerl. P... 17319

STAINLESSSTEEL u..aOt.Ts . TurrQlcl<les. Eye Botts. SC,_
E,....fbwts. BollI.SCr_.$miN ~ntihes . Ir..."'I~. fI.
wiele . 00epI. 1.3. 230WoodIline. Somerdale. NJOllOll3

ZENITH TRANSOCEANIC SW RECEIVER (<;I.... 1953?). Fli.
physicII concIIliofT. NIIOS reps,,. BMI 011.' F,anll. 516­
681 ·2922 (l,aYtl

SOliD BRASS call sign bill buckle . Send $1199 10 H. Horn­
sby. N6IoIRG. ATTN . coee.At 1 8or< 211 . like IsabelllI . CA
93210 W'helor priCeon IClIciIllluClclllf'l\lr.Ying •can do h '

HAI,I SOFTWARE: IBI,I/COmpaltlies. 10 disI<I 12695 IoICI
VlSAIOilCOYer . NSABV. EAf'COo(:. K.....' . TX 7621-8-0014
(8'7-196-12.2)

MOSLEY 15 METER 2.elemenl llne.r loaded beam. 62 loot
elements. 36 fOOl boom. One 01 a kind prototype Works IIraal
UM<l 3 moothl . Sold QTH. must lIeII .nlenna• . CoIl $2900.
sell $1497. KK.WW. P.Q 8or< 1. BlICl<ICurg. ....A24063{703­
382+158),

" Whe'. thare·._e Iher. ·.lin•. '"0-0., 50) F...I,lIUAR SAY­
INGS" 8ooI<1ltl 1500 8111111.'• . W.NPIoI . 8or< 12.2. Lan­
tenI. FloridlI33165

s.y You saw II In CO

THE IIIATIOIIIAL HA. SHtlmR " IIIHS." mOf\lhly buy. sell. Irl(le
po.tlIcaliorl, w"y keep l1'li1OlD RIG .roundl You COJIdh,lrn h
into CASHSor an::othe< riIIl'OU --... _nted Ada.re quIo:ld'f'
~iMd and I_ed lot last _So ~ • NEW SUB­
SCRlBERl'OU t;lnptec.,one FREE AO(wrthl 6OWOfdIlmit) NJ
Ral. No"co....rn.rc...1.25fwo<d. Comme'ciIJ~d SIb­
sc'lpliofT: $10 OOfyear. $20.0012 yea.. SEND TO: NHS. PO
8or< 10738. Elmwood. CT061 10.

REPEATERSJMl UERS? f'II ....... ot u.n WIth our " Har'O-Find­
.... " _ ttaehel lO Hi. Kill $2.95. or Jess ' CUI projecT <iii­
coonl. ' NOARO. 29160-<: Lor.in. CleveIInd. OH . 1070 (216­
77]..11.60)

FOR SALE: EF Johnson Sockets. 122.Q275-00 1 series fOf
Elmac lube (3-Sl»Z). Used 10' tli-powe r a mplifi. ' a , Cal l. I.t, .
Jones. RescoIRaieiOh . 9 19-781·5700. Quanllty prle'"
I IS26 00 ...; 101$20 00 .... 251$19 00..,: 5O-upI$186011

fENUTUT •• • iUlT(NU-:II$E .... • NOTHING ELSE LI KE
IT • OUToPERFORl.IS OTHERS · ee.tIlesa. Comc-ra 1-10
I,IHI $18. 1_150 14Hz $ 72. 811oa1ar;tlon .....ran!eed. Send
' lImP lor dele'" to TENNATEST. W8URR. 1025 Wild'wcod
RoId. Duincy . 1,I1. 9082-9507.
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At Henry Radio,

should be our middle name
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.
W e sta rted building amplifiers for amateur
use more than 25 years ago. We know that we
build the broadest line in the world and we
aiso believe they're the best. A lot o f people
must ag ree with us because 40,000 of our
amplifiers are in use throughout the world.
And because we are so versati le and quality
conscious, hundreds of our amplifiers, both
stock and custom desig ned, are being used
by commercial, industrial and military users
worldwide. They are key c omponents in
scores of high tech systems used In a broad
range of applications.
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

point -to-point, VHF, UHF, sse, AM, FM,
RTTY, packet, meteor burst, digital,
marine shore station. Are you beginning
to get the idea? If you need a special pur­
pose vacuum tube amplifier for a specific
frequency from 2 MHz to 500 MHz at
power levels up to 10 ,000 watts, we invite
your Inquiry.

But communications is only the begin­
ning. Think about plasma generation,
sputtering and etching, thin film deposl­
tion, laser excitation, nuclear magnetic
resonance (NMR), photo-emissions and
mass spectrometry, scientific research,
industrial production.. •Henry equip­
ment is used in all of these applications.
We have always been customer driven
and still are.

Plasma ce-eraror fOI vacuum etcn-

Recent p rojects Include:
U S AIr scree 4 ,000 watts 145 MH: VHF pcmt.to-comt - roocnesra

1,000 watts 300 MH: Cancel Hypenberrma

20,000 watt, tOO MH: Pu lse lor l aser Excrtauon
2 ,500 wans 27.12 MH: to 'gMe Argon Torch Pholo­
Em'SSlOns soect-omenv - SWItzerland

2,000 watts 27 .12 MHz Mass Spectromeuv
England

1,000 watt, 400-450 MHz NASA

2 ,000 watts 13.56 MHz Sputtering - MunIch. Germany

3 .000 wansa MHz Shortwave AM - Broad cast

10,000 watts go MHz FM Broadcast
5K CI.sslc Amplifiers HFCom mvnrcanonsc.expoet

10,000 w att 41 M H: Meteor Surst
10,000 watts 70 MH: Cvcrotroo
2 ,000 watts 45 MH: numerous customers in c lud Ing
SH APE Headquarters. U S Dept of lnleflor. The M 'lre
Company, M ·A Com, Etc
2 ,000 w att. 13,S MH:
lng, many customers
1,000 watts 13,5 MH: Same aocucencn as previous hSlmg
5 ,000 w atts 13,5 MH: Same eppncanon as previous Io stl ng
5 ,000 w att, "arious M arine HF frequencies Shore stations
10,000 wans90 MH: Laser E_c"at lon
2,000 watts 110 to 150 MH: unued Technology
3 ,000 watt. 300 MHz NM R

It you have a reauoement tor high power RF, please
call Ted Shannon. MeredIth Henry Or Ted Henry.
And don't forget, Henry RadiO sutt produces the
war/d's-broades t line of fine Amateur emo uners. H801lRalo

2050 S. BUNDY DR. LOS ANGELES. CA 90025 (213) 820-1 234
Toll free order number.(800)877·7979 TELEX: 67·3152S(Henradio) FAX(213)828-7790

CIRCLE HON READER SERVICE CARQ



ni /ifill.
1SC~ 32.50
7SC2III~ 34.50
~Ml2 1.50
tOW /KII$E F!GIIIIE

llGfU02 11.'~
..llfilOl U~

..IlfFm 200
"Rf~ 2,00
NrnIl1 ZSIU05 3,n
1Il:' 1111 JSl(Iz.l 3,25
J310 1,00
U309 1 ,~

U310 1 .~

2114411 1.00
3N~ 200
311m 2.00
I)(JTPlJTMOOOt.ES
SAU• •• • "" 41,50
SAUl1. .., 511,00
SAVI ' oa 42,511
SAVI " . 4Z.511
SAVl1 " . H' ZJ.$O
SAV15.., MI.1~

SAVl1,.. _ 16.$0
..51710,\ 32.15
" 51713 ",$0
" 5171S 42,25
" 5T1Z1 " . sus
".1721 , .. 61.50
..5T7Z1 . .. 11.95
..517321. :13,00
" 517n .. Sl,$O
'1151711 ". ".$0
..51741l " ~ Sl .oo
..S17U 1995
"5n~5 11.75
"517~ " . 19,75
" 5171.4 ... 1' ,00
lI5n1 I.ltsT7ll OM
lI5m 1.$(I Olt 5.lVl
SCl011 u.. SAU.
SCllm .... SAVI5
lIHW1100 I,l J 11.00
..HWIZG- l lUO
..HWI ZG-2 ll.oo

SPECIAl. TUSE5
IClI 1.95
IGKI 1,95
IHF5a. lU5
f>JSI"" 1U5
IJS6C a. lU5
61(01 " . 1U5
Ilrl ". lU5
IlGU..JI \5,95
In 'flA 1.95
~1ZlI'Tl lOl 13,00
Ili A 11.95
113 ...~
133.1. It,~

I3JC 101,15
InG 141,~

..2051 n,15
~ 5nO
11418 ' U 5
15SG 11."
1511'1(116 !,,"
Sl14 3'9.50
1I1~ 311.95
19SG 11,00
:K:lllOll.7 339,50
:K:l 12Oll.\7 441,n
:K:l15OO.\7 loins
~l2S08 I US
~ll000A1 . 31.15
3-SOOloEHTA 11 • .50
3-SOOza,,,oc 121.95
.·.uoc....cuu~

PlI /IfI' r.
" RFMJ 1• .511
..RFM.l 20.00
..RFI6O 10.75
..RFU3,-1 22.50
lIRFU/I 37.75
lIRFI1J 2t.75
lIRF I941 15.00
PT9I<l1 ~1.oo

RF1 20 22.00
SGlm 12.00
SCIU12 12.00
SCIU1I- l ,3.75
SCIHOS 11,00
SGU01 2~.00

SGU28 :!II,50
SGI ~2H 11.00
SRf 20rl 12.15
SRf16U 24,00
SRf3n5 n,oo
SRF3100 17.50
2Nl~2 11.15
2N1553 2,25
2NJ111 3,50
2NJ116 U S
2N~ 11.15
ZNUll 1.25
2'*5109 1.15
ZNS11t 1.00
2115519 U,OO
2'*5591 1).50
ZN5Iol1 ll.oo
ZN 5Iol2 13,15
2N5Iol3 11,00
2N19,U 1000
211 59<15 10.00
2'*19<11 12.50
2'*1080 1.50
2'*1081 1,50
2NI082 10,00
2N6OI3 11.00
Dli OU n,15
_1 20,00
ZNIJ55 !,511
25Cno ~. 50

lSCU01 U5
1SCl1'l9 11.25
1SC'''' 1 "~
JSC19<11A 11.15
1$(1 9<11 1,15
1$(1955 1,00
1$(1911A 22,00
25(1969 1.511
2SC21129 !.50
l SC2075 1.15
2SCZOI' 11.50
2SCZOI7 28 ,00
1SCZOI1... 62,00
25(ZOII :!II.$O
1SCll l1C !-oo
1SC2221 U-S
lSCl131 1,00
2SC2DIA !U5
lSC22119 u,~

7SCl 2'JO U,~

2SC1~. :11.50
2SC1J1ZC 4.75
7SCZ311 31.15
lSC2S01 9,00
JSC15S9 2US
lSCUJO 2300
2SC$4O 15.00
2SCZtA1 11.00
l$CHoI2 21.25
lSC2Ut 41.75
7SCKfl 3US
lSC1111 $JUS
1SC2I19 21.00

RF POWER
TRANSISTORS

........ Subjooc:I Ta CI'Io<"9t Wi ll'lOlll Nolle.
MATC11EO I SELECltG lUSE "'NOTR.lNSlSTOfl FI/lAlS
INSTOC KFO!I ......1EU~ .lNlI COll..EIIC1Al EQUIfIIII£Nl

0nI0rJ .-_eeI b, 1 I'll PSTAIIippocl UPS _ "'"
"-'I <lA, UPS ....1...-, • •";1_ ' W. E.<por1

No . ' 1.. <twv- lor ( ,0 .0 . or V!S.l·..CG_ I
Ship·Mond. 1 Ib. U.S, a r Fa lf/vn Sm I'k\ Air I 01. $5,00

..'iii...... On* $IS o-tilTPrid~ ......_

P.1l1S 0FlO(RS OHl V_ NOltCHNlCAl (800) 854-1927
O!IOEA UN(, I>lFCIR.. . 1IOII

or lt(~ ~ElP

P·Ii No. fA
SFll9I , US
IIIllFl l' 16.00
..llfl l1 ~1.00

..llfl l1V U .OO

..IlfU l ~(.oo

..Rflll 35.00

..RfW G 190.00
IIIRfI" 3• .00
IIIRFI 50 1UO
" Ilf/S IG I1UII
..Rf I 53 395.00
..Rf I 51 531.00
"Rf' 11 3., 511
IIIRfI12 51.75
IIIRf I7. 10.00
IIII1flOe 1• .511
1IIRF2 1~ It.511
..RFn l 11.00
"~FZ2. lUO
"~FZ3 1 ~.OO

"~F231 1• .00
"~F'l39 15.00
"~F'l~.'A 15.00
1II~F'l. 5 3~.00

1I~F2U 2U5
1II~F'l.' 33.00
1I11F'l6O 100
..RF2li l 9.00
..RfZli2 9,00
1I~~ 10,50
lI~F309 1/1,00
"~Fl l.A 2U~

"~F3 1 5A 32.50
1I~F'l 1 1 101.50
1I~F3 1 1 51.75
1I~F3~1 51.00
"~F~ 13.50
"~F. l ~ ~~.OO

"~F.2 1 ~~.OO

"~F.22 31.00
"~F.27 11.00
"~F.21 $0.00
lI~F.zt 39,00
1I~F.33 11.00
1I~F.35 11.50
III~FUI 13.511
lIRF449 22.511
"~F449A II.n
"~F.$O 1350
lI~F~$OA ,u s
1I~F~53 11,50
1I~F~5~ 14,00
1I~F~5~. 17.00
1I~F.55 lU~

III~F.55. 12.1~

"~F.5I 2000
"~F%O 23,50
lI~F~ 25,00
lI~F~1I 11.75
..RF.75 U~

"~F.71 • .00
lI~F.n , 1.75
lI~FUI 13.75
lIRF-e5_ 11,50
1I~F.9~ IUS
"~F.9 1 lH~

"~F5 1 5 ~.50

..RF 555 300
"~F 557 u s
"RF m 2-Z~
"~FI01 ~.SO

"~FIJ9 3.00
..RFI3O 3.75
lI~Fll l 11.00
lI~FII. 23.00
lIRfIl6 $25.00
lIRfI.4' 31.00

We stock a tunune of
Motorola'" Toshiba parts SEE YOU ATTHE
for amateur. marine, and LOS ANGELES
busIness radio servicing " HAMCOM 89"
Partial Llsllng 01 Popular Transistors In Stock

Advertiser's Index

AEAIAdv, Elec. Applications . • . •. . . .5
AVe Innovati ons ••••••• .•••• .• .• 103
Ace Communications-Monitor Div... 4O
Advanced Computer Controls . . . . •108
Aft ronlc s 73
Alinco Electronics 9, 11
Alpha Delta Commu nications . . . . • .54
Atuma Tow er Corp 103
Amateur Elect ro nic Supply . ... •. •. 35
Amerit ron • .••.• .••••.•. . .. .. .•. . 45
Amidon Associates 101
Antenna Specialists . .. . . . . .• .•.••54
Antenna Systems, Inc . . .. . . . .. .• 115
Anten nas West .•..• .. . . . 82, 101, 116
Anteanex .•.••.••.•.••.• . .. ... . 115
Antique Electronic Supply •.•••. .. .69
Antique RadiO Classified . .. . . . • . • •99
Applied Solutions . • • . •.. ... .. ....99
Assoc laled Radio . • . • •.. .. ... .. . .59
Ast ron Corp 99
Austin Amateur Radio Supply 85
Austin Custom Antennas . • . ... .. . •18
A<:imuth Communic ation COrp • .••.•83
Barll er& Will iamson .. .. . .. ... • . • •23
Barry Elec tronics . • • • •. . .. ... .. .. 49
Bencher, tnc. • . • • . • . • • . • • . •.. .. .. 58
Btlal Co 83
Burghardt Am ate ur Center 79
Butternut Electronics ... . . . • . • • . • .83
CATS ..•.••.•.•• .. . .. . .. ... .. .• 83
CB City International. • .. . .. . .. .. 116
CO sockence 87
CRB Research .•... .. ... . .. .•..• 115
C & S Sales 115
Cell ular Telephone Company, The •. 106
Cleveland metrtute 01 Electronics . . •77
Colorado Comm. Center . . .. . .. .••74
Command Tech nolog ies .4 7
CommPute, Inc 103
CommunlcaUons Concepts 87
Communications Electronics . .•..•27
COmputeradlo •.•.••.• . . .. .. . .. . 101
Contest Rad io , Inc •..•..••.• .69, 119
DRSI Digital Radio Systems ••••••. .6
OX Computi ng .. .•. ... ... .. .••.• 119
Dalwa ... •. • • . • • . • . • • . . .. . .. .58,59
Datacom IntemaUonal. . . . . • • . • . • .23
Delaware Amateur Supply . .••.•.•• 71
Delta Computing Tech nologies ..••82
Della Loop Antennas . . . . • . • •. • . • •59
Digitrex Elec tronics . . .... . • • . • . . •57
ETO .•. .. . .. . .. .•. ... .••.••.•.•• 15
Electron Processing, Inc 59
Electron ic Equipment Bank . • •. •.. . 16
Engineering Consult ing . .• .•• .• .. 118
G.A.P. Anlenna Products •.••. 116, 117
Gem Ouad Prod ucts . . . . • • . • • . • . •116
GrapevineGroup, The . . . .. ... . •. •108
Greater Louisville Hamlest. • •. • . • 108
Hall Electronics, Doug . . .. . • •. • . • •83
Ham Radio Outlet .. . . . . . . .. .. •. • •12
Ham Station , The . . . . . . . . . • . • • . • .56
Hamtron ics, Inc.. . . . . .. . ... •. 83, 119
Heath Company •. . . .. .. . .. .••.•.• 7
Henry Radio . .. .. ....•.••.•• .. .. 120
ICOM America, Inc... . • . • • . • . •Cov. tV
IIX Equipment. 69
JPW Enterprises . . . . .. . • . • . • • . . . .86
Jan Crystals • . .• .. . .. ... .••.•.•. .98
Jensen Tools, Inc . • . . ... .. • . • • . • .73
Jun 's Electronics . • . . • . • •... . ....69

MONO-BAND

MOdel B"'" Gain dB Uh Am Net

F22A 2M 67 11' $109.95

F23A 2M 78 15' 159.95

F718A 7O<m 11.5 15' 229.95

F1230A 23<Om 13.5 1~ 169.95

Duplexers and Triplexers Available

For Additional Information
And Nearest Dealer, Cart:

• Forward & seneciec Power & SWR

• Selectable RMS or PEP switch

• 3 Power Ranges:
5/20 /200 Walls
3O/300/3KW (SX-l 00 only)

• Power Meas Accuracy 5% (typ.)

• Insertion Loss: 0.2 dB Max.

• Wideband Pertormence

KNOWN WORLD·WIDE FOR PREMIUM
QUALITY ANTENNASAND METERS

POWEIl'SWR METERS

D.4MOND
ANTIENNA

FIVE MODELS TO CHOOSE FROM

MOdel Frequency Am. Net

SX·100 1.6-60 MHz $129.95
SX·2OO 1.8-200 MHz $99.95
SX-400 140-525 MHz $109.95
SX-600 Oual·Band $169,95

1.8-200 & 140-525 MHz
SX·l000 4-Band $229 ,95

1.8-160,430-450
800-930, 1240-1300 MHz

For detailed information please
read the "New Products"
artic le in April '89 CO Magazine.

BASE & REPEATER ANTENNAS
• Fiberg lass Sheathed Antennas
• Rated 10 100 mph
• Grounded connear & radials
• Stainless Steel hardware

for 1'1, -2'1.· 0.0. mast

MULTI-BAND
X-50A 2M&7OCm 4.5/7.2 6' $109.95

X-200A 2M&7OCm 6.0/8.0 8' 159.95

X·500NA 2M&7OCm 8.3/ 11.7 17' 199.95

U·2OOA 70&23cm 8.3/11.7 6' 129.95

U·300A 70&23cm 8.6/13.2 8' 159.95

(800) 854·1927
(619) 744-0700

"OUALITYNEEDNOT BE EXPENSIVE"

~""Mi

Please send en reader lnqulrln directly.

Say You Saw It In CQ September 1989 • CQ • 121



IfYou Want the Most Advanced TNC Today•..

In 26 countries around the world, tens of
thousands of amateurs know that Kantronics

is the leader in bringing tomorrow's technology
to their stations today. They also know they will
always be among the first to incorporate just­
introduced features and modes with Kantronics
software and firmware updates.

And, they know that Kantronics is unique in its
ability to seek out, develop and incorporate the
most advanced features into each of five
different TNC models before anyone else.
Why? Because every program Kantronics
writes, and every unit Kantronics designs and
produces are born right here at the factory in
the U.S.A.

Meet Your Mailman

In this age ofteleo LANS, E-mail and FAX,

pass is just one of the firsts Kantronics aeuverea.

you will know you have mail in your Personal
••

Packet Mailbox when your KAM "STA" LED
is blinking. New firmware level 2.85 has also
added a handy automatic mailbox user-

"-1M a...- - ..~ copyrig/'r*llOltw... of~ So/tIo<...
KAM ~ , .-a-McxS. ~ • KA-NOOE ~ , ....:I f'InoNol Paclo.iK Mailbo_ - •... 11'-.... <It ~'b""liQ eomp..,y.lnc.

connect. So save your computer and monitor
life by turning them off when you are away, and
never miss a beat on the airwaves.

Version 2.85 KAMs have increased Packet
Cluster- compatibility, KA·NODE- path pres­
ervation, KA-NODE recognition of the "NET'
nodes and HF baud rates from 50 through 300!
And there are three new mailbox commands:
List Mine, Read Mine and Kill Mine.

and Tomorrow...
Will the Real Dual-Port
Please Stand Up?

Read our lips. The KAM - is Ihe only true
dual- pori when it comes 10 packet. Your

Personal Packet Mailbox" is accessible from
both HF and VHF! Version 2.85 has dual-port
compatibility with RLIIMBL boards and KISS
mode for both pons. You can monitor HF and
VHF packet operations at the same time.
Users can even gateway from HF to VHF (or
in reverse) through your KAM.

Kantronics All-Mode - (KAM) has Packet,
WEFAX, ARQ, FEC, RTTY and CW recep­
tion. But we have five models to suit your par­
ticular taste. Ask your dealer for the besl
choice today...and tomorrow.

IIi Kantronics
RF Data Communications Specialists

' 202 E 23fd seeer t.awreece. Kansas 66046
(913)842-77.5
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• Giant 6 ~ light bars
a Displays PEP Instantly
• Four power ranges
• Automatic SWR display

september 1989 • CO • 123

The M-835 SWA and Power Meier is the
deluxe version o t Palomar's instant
reading meter. II l eatures two 30 ete­
ment LED readouts to give a read ing
resolut ion o t better than 3% .

VISA I EB

Works from OAP to full legal power.
There are lour power ranges: 2. 20, 200,
and 2QCX) watts. Just select Ihe power
range you need lor Ihe rig or amplifier
you are using to get accurate timely
power indication from 1.8 to 30 MHz.

PALOMAR
ENGINEERS

Free catalog on request.

BOX 455, ESCO NQIDO, CA 92025
Phone: (619)'747·3343

The 6 · scales with bright red indicators
can be seen clear across the room . And
il follows with lightning speed to show
actual power output as you talk. The
read ings are true PEPin real t ime- not a
sample trom the past.

Getting eye strain from squinting at
crossed-needle meters? Tired of having
to go in to " Tune" to find your power out­
put and SWA? Then get the Palomar
M·835. It's the eesv-tc-uee meter lhat
reall y works.

Model M·835 SWR & Power Meter only
$189.95 + $4.00 shlpplnglhand llng In
U.S. & Canada. For 12Y DC. Model PS·95
115v AC adapter $15. CallI. res idents
add sales lax.

M-835 uses Palomar's patented SWA
system that gives automatic SWA read­
ings even as you talk on SSB. No knobs
to adj ust ; no switches to move.

Advertiser's Index

W. 'd IIk.IO a.. your ....mp.eny li,tlKl h_IOO.
Canllel Arnl. Sponto, N2IQO. al 51&-&11·
2922 10 work oul In 1dftI11'lng progrlm III.
Iored 10 aull yo.... nHdI.

K2AW's Silicon Alley .•.• . .• .• . .• 116
Kantronlcs . • • . • •. .. • .. ... .. • • . • 122
Kenwood . USA . . • • • • • • • • .Cov. II, 1, 2
U1keview Co.. ..••••••••••• ....•. 98
laltetek ••••• _... • • • • • • • • • •. . . . . 86
Lanz Company . . • • • • • • • • • . . . . . • • .86
laRue Electronics .•••••••••.. . . 107
MFJ Enterprises ....•••.••••••50.51
Madison Electronic Supply •••••.• .67
Mart in Engineering. Glen .• .•• .• .•• 77
MaxCOI,l Inc . •. • •... . • . . • .••. • . • •57
Memph is Amateur Electron ics . . .. 11-4
Micro Control Specialties •••• ... . 116
Mission Communications •••• ... . 103
Missouri Radio Center ••••. .....• 12'
Mug Factory. The ••••••••••..... 103
NCG Company ....••••••••.. ....37
Naval Electronics ••••••.......••. 57
Nemal Electronlcs •••.••... .. ..•.68
Omar Elect ronics . .. • . • • . • • . . .. . 115
OPTOelectron ics Inc... . • . . • . • . . • .31
Orion Business International . . • . • •75
PC Electronics .••••••••. ......••75
Pac Comm .•••••........ .•••••••92
Pacl l ic Cable Co..........••••••.87
Palomar Engineers 108. 123
QSLs by W.MPV••.........••••• 119
R&l Electron ics ••••.•••.... ..•••41
RF COncepts . .. . • • . • . • • . •.. .. 91, 93
RF COnnection . . . . •.. .. . •. • • . • . .66
RF Enterprises .• .•• .•• .. . .. 110, 111
RF Parts ...• .••.•.••.•. ... .. 71. 121
Radio Amateur Callbook .. ... .•36. 65
Radio Engineers •••••.•......••• 119
Radio Shack ...••••••••... ....•. 21
Radio Wo~s ••••...........•••• 103
RadioKit ......•••••••••. ......•• 86
Reno Rild io •. ... .••••.••••...... !IS
Ross Distributing . . • • • . • . . • .. . . . 101
SF Amateur RadiOService . . • • . •. .. 68
SGC, Inc .••.•••• . .. ..•.•.. •. .• .• 75
Schultz, Jack L. 119
Small woods .•......•••••••..... 108
Sommer Anlenna Systems•...... 119
Sparrow Hawk Communications ..• 119
Spec Comm ... ....•••••••.......86
Spectrum International ..•••••.•.. -43
Telex Hy Gain . . . • • • • . • • . • . . . . . • . 10
r etrex -4 7
Texas COmm Center . . . . ... • . • • . •117
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Trans World Cable Co.•.•••••..... 87
Unadilla Antennas •••••..... ..•••37
Uni'fflrsal Amaleur Radio ......••• 118
UniversaJ Manufacturing ....•••••• 79
W5Yt Marlleting . • • • • • • • . . .. . • • • • •87
W91NN Antennas •.•••••.. ...••• 11 6
W & W Associates ..••.•• .• . . . .••. 56
w asne, Paul •• .•• .•.•. .. . .• .••.• .87
Wavelength Productions . . ... • • . • 119
West Radio School, Gordon...••••90
Williams Radio Sales .•...... _••• 103
Wilson Antenna Company ....•••••.8
WrightilpeS .. ..•••••••••.. ...•• 116
Yaesu Electronics •••......••.Gov. III
Yost & Company .•.••••. .. ..•••••99

1.7-30 MHz. 1:1 or4:1
reno. Model1K $45..95.

For rhomblcs. e tc.
6-Kw PEP. 2-30 MHz,
ratlos from 1:1 to 12:1 .
Model MBS165.

IP.ALOMAR
ENGINEERS

•

Add $4 sh ippinG/handling In U_S. & Canada
Calilornia reercente add sales tall .

• Tune your luner wllhout
transmitting!

• Save that rig !

Do you use an anlenna tuner? Then you
need the new Palomar Tuner·Tuner to tune it
to your operating frequency without trans·
mitting. Just Usten to the Tuner-Tuner's
noise with your receiver. Adjust you r tuner
lor a null and presto! You have 1:1 SWR. It's
as simple as that.

""

BOX 455, ESCOND IDO, CA 92025
Phone: (619) 747·3343

Model PT-340 $99.95 + $<I shipplnOlhan·
dUng in U.S. & Canada. centcrma res idents
add sales tax .

Say You Saw It In CQ

Send lor FREE catalog Ihat shows our com­
plete IIna 01 noise bridges, SWR matars.
preamplillers, loop antanna., VLF eon­
verters, N tun• • SWL equipment, torolds
and mote.

Easy 10 Install. WorKs wllh all rigs , Ellmtn­
ares tuneup damage. Your ri g wUl love It!

_._.

Fordipoles.l .7-30
MHz,6-Kw PEP 1;1
or 4:1 rat io. Model
2K $7-4.95.

1.7-30 MHz.35l).w PEP.
Ratios I rom 1:1 to
16:1. Model PB$26.95.

For beams. 1.7-30
MHz, 6-Kw PEP 1:1
Of -4:1 ratio. Model
BA·2OOO $19.95.
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Exira SaYings on the MFJ·949D
Deluxe 300Watl Tuner

MFJ SALE MFJ
LARGEST STOCK OF ALL

YOUR MFJ FAVORITE
ACCESSORIES

CALL TODAY FOR
BEST PRICE

Complete Terminal Unll lor
M o rse, B au do l ,ASCII , AMTOR

NOW 'h PRICE
CLOSEOUT SPECIAL

ONLY $169. DELIVERED
scnwere Available

Call Now - Don't Delay

•• •••... . . ..-- .

~CP'100

SCANNERS
BC·lao XLT $189.
BC-200 XLT .. . . .• . .. . 259.
BC-590 XLT .• . . . ... .• 199.
BC-760 XLT ••• ...•. . , 269.
aC-aOO XL1. 229.
HA·26OQ (10 meters) 295.

• RS7A 151 • R535M . . $167
• RS12A $75 • 'o'S35M .. $179
• RS20A .. • $92 • RS50A . , $209
· RS20M . . $112 'RS 5OM . $235
• '0'5201,1I • . $129 • RMSOM • $159
• F.S35A .. $149 • 'o'S5OM .. $245

Ii!ABTRDN

IC·725
NEWULTRA.(;()MPACT

I'll' TRANSCEIVER

o
ICOM "'~""

•

, .. -. _. '

o
ICOM

IC·765 NEWHFTFlANSCEIVER

• Built-in Automatic Antenna
TUI"IIIr and Power Supply

• 99 Memories. 100W Output
• 160-10MlGeneral Coverage

Receiver
• Band Stacking Aeglsters

o
ICOM

Call Toll Free-c-aarn- 6pm Mon.-Fri. gam - 2pm Sat.
In Missouri Call-81&-741.a118

o
ICOM
tlEV/ \

IC-2 SAT
MINI2 METERS
FMHANDHELO
• Rece1Yfll3lj..1U MHz
• TraMmlt 141).1 50 MHZ
• Up 10 5Walls Output
• 46 Memories
• Band 8f>d Memo<)' SC:annlng
• Automatic: PowerShul·OIl

• USBlLSBlCW, AM Reealye
Option. Module IOf AM
T........II 8f>d FM TXJRX

• lllO-1OM Opeoralion • 100W Output
• Rec.I•• 30 kHZ 10 33 MHz
• 28 Ma 1'IOfIes wllh Band

St-=klnog Ralgist....

• 5 Wails on Both BandS

• Receiye 138-174 MHz
440-450 MHz

• s tcree Slclndard and

Odd Ollsets

IC·32AT
SUPER DUALBAND
FMHANDHELD

MasterCard-VISA- Discover

Dependable Service
At The Right Price ••• Everytime

VAFSU. .-.~-_.-

~ . ~ "' -::'" .

FT.767GX HFIVHFIUHF
BASE STItlION

• Add Optional6m, 2m &
1OC:m Modules

• Dual VFO'.
• Full CW Break-in
• loIs More Features

HYGAIN • ICOM •
MOST ORDERS SHIPPED SAME DAY

VAESU

VAFSU
NE'lI\

FT·470
COMPACT DUAL BAND

FM HANDHELO
(2W7OCM)

21 101I-," IOf EEh Band
Dual VFO', tOf EEh Band
Upt05Walt,Power
Bullt~nCTesS
BullHn H)-Memory DTMF
Au tOdialer

FT·736R VHF-{JHF BASE STATION

• SSB, CW, FM on 2 Metars
and70cm

• Optional 50 104Hz, 220 MHzor
1.2GHz

• 25 Waus Output on 2 Meiers.
22Oaod 70 em

• lOWall, Output on 6 Meters
a1'lCl1 .2GHl • 100 Memories

FT·212 RH
THE "ANSWERING MACHINE"

2 METER MOBILE

• 45 Wall, Oulput • Muiliplescaoning
• 10 Memories Routl....

• Hillo Power $wilen

Kansas City. MO 64150

TH-31SA
l.5W , FM

HANDHELD

TM·321A
25W,FM

TRANSCEIVER

TH·75A
2M17OCM DUAL BAND HT

• RKeIwt 14"'&3,~ &
431-«9995 MHz

• aneWalt Powefon

E.""""• MonitOf Both Band, al
SemeTlme

• CTCSS EneOdelDec:Ode
Bullt ·ln

KENWOOD

KENWOOD

• DAIWA • HUSTLER

KENWOOD
220 MHz SALE

1$·1405 ....FFORDABLE OX-lng'

• HF Transceiver With
General Coveraoe Receiver

• All HF Amale\Jf Band,
• 100 W Output
• Compact, Lots of Features

TM~21 A

21.41220, 4!>125W MOBILE

1S-94O -oxcsu.aace-
• All Band, All Mode Transeelw .
• Direct Keyboard Entry
• Englnee.ed for 1M DX-Ml~

and Contesting H8fTl
· lla Gotlt Alil

102 NoW. Business Park Lane
Send SASE For Used List
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YAESU

,...,..

When you're talking Yaesu handhelds, power takes on many
meanings.

Like maximum RFoutput. Sophisticated microprocessor
control. Deceptively simple operation. Even cost savings-as
most accessories are interchangeable throughout the line.

Added up, it'sno wonder amateurschooseYaesu HTsmore
than any others.

FT-470.DUAL-BA~D OPERATION PERFECTED.
2 meter and 430-450 ~lHz . 42 memories.

Simultaneous receive of both bands. Dual VFOs
each band. PL encode/decode. Paging feature.
DnlF autodialer (10 memories, 15 digits
each).Auto repeater shift. Scanning features.
Auto power-off. Battery saver. Extended re­
ceive. Audi ble command verification. Keypad
and rotary-dial frequency entry. Battery
packs ava ilable from 2.3 to 5 watts,More.

FT-41l SERIES. ~IAXnlU~1

SINGLEBAND PERFOR~IAN CE .

2-meter FT-41l and 44 0 - ~IHz FT-81l.
49 memories. Dual VFOs. PL encode /decode.

DnlF autodialer (10 memories, 15 digi ts each). Auto
repeater shift . Scanning features. Auto power-off. Battery
saver. Extended receive.Audible command verification. Key­
pad and rotary-dial frequency entry. ~Iany battery packs

ava ilable, from 2.3 to 5 watts.More,

FT-23R SERIES. S~IALL, S~IART, RUGGED.
2-meter FT-23R,220-~lH z FT-33R,and 440-~IHz

FT-73R. 1O memories (7 store odd splits). Memory scan at 2
frequenciesper second. High/low power switch. LCD power
output and "S'vmeter display. ~Iany PL features.Au to­

battery saver, Aluminum-alloy case. Water-resistant seals.
~Iany battery packs available, from 2 to 5 watts. More.

Want more information? Call (800) 999-2070
toll -free. Or ask your dealer about Yaesu's FT-470,

FT-411 and FT-23RSeries handhelds.The power
in handheld performance.

YAESUUSA 17210 Edwards Road, Cerritos,
CA 90701 (213) 404-2700_REPAIR SERVICE:

(213) 404 -4884. PARTS: (213) 404 -4847

Prices and specifications subject to change wi thout notice.PL is a registered trademark of ~Iotorol a, Inc.Speeifi.
cations guaranteed only within amateur bands.



The pacesetting IC·R9000 truly reflects
100M's long-term commitment to excellence.
This_si~gle-cabinet receiver covers both local
area VHFIUHF and worldwide MFIHF
bands. It's a natural first cbcce for elaborate
communications centers, professional service
facilities and serious borne setups alike. Test­
tune 100M's IC·R9OO) and experience a
totally nlW dimension in top-of-the-line
receiver performance!
~ ( ••,. I I lie,'...Covers
100KHz to 1999.8MHz. all modes. all
frequenciesl The general cccerage IC·R9000
receiver uses 11 separate bandpass filters in
the 100KHz to JOMHz range and precise­
tuned bandJ?3ss filters with ICJN noise
GaAsFETs In VHF and upper frequency
bands. Exceptionally highsensitivity,
intennod immunity and frequency stability
in all ranges.
__me .1Il1l. Displays
frequencies, modes, memory contents,

operator-entered notes and functionmenus.
Features a subdisplay area for printed modes
suchas RTTY. SITOR and PACKET
(external T.U. required).
I,. Ii Safe. Indicates all signal activities
within a +/·25. 50 or 100KHz range of}OOT
tuned frequency. It's ideal for spotting
random signals that pass unnoticed with
ordinary monitoring receivers.
1000 JIIIti.f.diM 1.llUies. Store
frequencies, modes.and tuningsteps.
Includes an editor for moving contents
between memories, plus an on-screen
notepad for all memory locations.
&;It Sc . . ..... Includes programmable
limits, automatic frequency and time-mark
storage of scanned signals, full , restricted or
mode-selected memory scanning, priority
channel watch, voice-sense scanning and
scanning a selectable width around )OOr
tuned frequency Absolutely the last word in
full spectrum monitoring.

"""'*"IWty~. Therevolutionary
IC·R9000 features WShift,WNotch a fully
adjustablenoise blanker, and more. t he Direct
DigitalSynthesizer assures the widest dynamic
range,~t noiseandrapid scanning. Designed
for dependable Iong·term performance Backed
by _a full one-year warranty at anyone of
100M's four North American Service Centers!

o
ICOM

First in Communications
ICOM Amenca.1nc.2300-1161h Ave, N.E.,l!ejlevue, WA9E004
CustOll*' ServIce Hollint (206) 454-1619
3150~ OrNe,51* 126,1rvwIQ. rx 7S063 /
1m Ptail Q P'a'k_ay.51* 201,__ GA 3lJ3ot9
COM~ A0MI0J d ICOt.l Amln:a.lrc..
Xl71 ·15 FGld,lhI9, AchiQd. e.C.V6X 2T4 CanIGa
...~.......U!lClII-.__........... fXIl
..."9...,_FlX~--..,__ lIXI)8

CIRCLE 116ON READER SERViCE CARD
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