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You'll wanl one ollhese.
DJ-196t VHF HT • DJ-496T UHF HT

linco introduces two new HTs that are affordable, packed with
features, rugged, easy to use and depenaable. High power oo{put
batteries are standard, as are features like. eTeSS and Des _"=
encode/decode, alphanumeric di splay and autodfaler; Minco also
gives you unconve·ntlonal extras like a heft alarm ann an ..........
experi mental mosquito repelling tone.
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spent 16 years flying gliders out of Harris Hill in Elmira
NY.

An army veteran of both WWII and later Korea
(which often befuddled those who swore he had to
have been Air Force) , Jim got his first ticket in June
1950 as a Class B ham with the callsign W2EUa. For
this, he had to pass a 13 wpm code test (one minute
solid copy required), and an essay-type technical ex­
amination where circuit drawing from memory was
required.

The Class B ticket allowed CW on all bands 160­
10, and phone privileges on 160, 11 , and 10 meters,

•••

Microwave P3D - GM4PLM
Here 's all you need to know.

QRH
Jim Gray W1XU17 SK

We note with considerable sadness the passing of
longtime 73 friend and employee Jim Gray W1 XU!7
on June 30. While our ham ranks have been filled
with many afine gentleman throughout the decades,
surety none was more so than Jim.And what a life
he led.

No doubt a portend of things to come, Jim's birth
on June 12, 1927, came just a month after
Lindbergh flew the Atlantic. Jim was first licensed
as a pilot at the age of 16, in 1943, and continued
to fly unti l 1990. He held both a private power rat­
ing for aircraft anda commercial glider license, and

54
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...POWER ON WITH ASTRON

SWITCHING POWER SUPPLIES...

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE,TUV.

115 VAG SOi60HZ
OR 220 VAGSOl60HZ
SWITCH SELECTABLE
13.8VDC

PROTECTION FEATURES:
• CURRENT LIMITING
• OVERVOlTAGE PROTECTION
• FUSE PROTECTION.
• OVER TEMPERATURE SHUTDOWN

SPECIFiCATIONS:
INPUT VOLTAGE:

OUTPUT VOLTAGE:

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHINGTECHNOLOGY

SPECIFICALLY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR ALL
FREQUENCIES INCLUDING.l::I.E

• HEAVYDUTY DESIGN
• LOW PROFilE, LIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC CLASS B

MODEL SS·' 2IF

MODEL SS·'OTK

DESKTOP SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)
5S-1O 7
5$-12 10
5$-18 15
55-25 20
5$·30 25

ICS
10
12
18
25
30

SIZE {inches)
l Y,~ 6 ~ 9

1 ¥. ~6 ~9

1 11 ~ 6 ~ 9

2\'0 x 7 ~~;,

3o/,~7~ 9%

WI.( lbs.)
3.2
34
3.6
42
50

MODEL SS·'8

MODEL SS·25M

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS
MODEL CONT. {Amps} ICS SIZE {inches)
SS-25M' 20 25 2~, ~ 7 ~ 9i1
SS·30M' 25 30 3Y. ~ 7 x 9%

Wl(lbs.)
42
5 0

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM·25 20
SRM·30 25

WITH SEPARATE VOLT & AMP METERS
MODEL CONT. (Amps)

SRM·25M 20
SRM·30M 25

ICS
25
30

ICS
25
30

SIZE (inches)
3:,x 19x~;'

3:, x 19 x 9'1.

SIZE (inches)
3,., x 19 x9"i,
3,., x19 x9'1.

Wt.(lbs.)
6.5
7.0

Wt.(lbs.)
6.5
70

MODEL SRM·30

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) ICS

SRM-25-2 20 25
SRM-30·2 25 30

WITH SEPARATE
MODEL

SRM-25M-2
SRM-30M-2

VOLT & AMP METERS
CONT. (Amps)

20
25

ICS
25
30

SIZE (Inches)
3,., x 19 x 9Y.
3,., x 19 x9%

SIZE (Inches)
3Y, x19 x91i
3Y,x19 x9%

WI-(Ibs.)
10.5
11 .0

WI.( lbs.)
10.5
11.0

MODEL SRM·30M·2

MODEL SS·'OEFJ·98

CUSTOM POWER SUPPLIES FOR RADIOS BELOW

EF JOHNSON AVENGER GX-MC41
EF JOHNSON AVENGER GX·MC42
EF JOHNSON GT-Ml81
EF JOHNSON GT·ML83
EF JOHNSON 9800 SEAlES
GE MARC SERIES
GE MONOGRAM SERIES & MAXON SM-4000 SERIES
ICOM IC-Fll020 & IC·F2020
KENWOODTK760, 762, 840, 860, 940, 941
KENWOODTK760H, 762H
MOTOROLA LOW POWER SM50, SM120, & GTX
MOTOROLA HIGH POWER SM50, SM 120. & GTX
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
UNIDEN SMH1525, SMU4525
VERTEX - FTL-1011, FT·l011, FT·2011, FHOll

NEW SWITCHING MODELS

55-1OGX,5S-12GX
55-18GX
5S-12EFJ
55·18EFJ
55-10-EFJ.98, 5S-12·EFJ·98, SS-18-EFJ-98
SS-12MC
5S·l0MG, SS·12MG
55· l01F, S5·121F
55· l0TK
5S-l2TK OR 5S-18TK
5S-105MIGTX
SS-105MiGTX. 55- l2SM/GTX, SS·185M'GTX
SS·1 0RA
SS· 12RA
55·18RA
5S-10SMU, 5S·12SMU, SS·18SMU
55-l 0V, SS·12V. S5·18V

' ICS - Imermi" ent Communication Se<vioo



FM Stereo Radio
Transmitters

RF Power Booster

v""' .
~RMifiFO: s-. 1 ' I G.&• .wE- to-l0dil¥f.,'
rtQl~ ........ II "'9'lJlllotm to- reIIni hld 5695 to- shp­
IJr9.Iwdn;J ..-d ....- ()njn...-oer S2CI. dl $3.1X1 NY ....
.... Ifil N saI8s""- So:lny, rr;I C(llA ForIigll Oflie's. dl2O'lro
to- .... .... CIt ca"llll'ld Sl)lICIIy~ rneIICd.

1 GHz RF Signal Generator

Prolesso'IaI syf1tles&Zed FM Stereostation ineasy to use. hlnlsomlI
callret Mo5I I<Ilio $laIiOnS~ a whole eq.ipmenl ract to hokI aI
lhe 1ealJ.nS MI'" pacied mo lie FM-IOO. Set ifeq willi l.l¢lown
buDo'ls, big LED dIspIay_Irl"A low pass Iaer ps geat SOtnl (no
more sq..oeaIs or SIIfIisl*'IlI trom~ CO i1lutS!)~ lor max
'pIn:h ' in o1l.oOO - wiltIOIJ over mod. LED ll'Elers 10 east! set aI.do
I8wl5, bIjt~ mil$" wiIh mike. Wle IeYel~ Ctut:hes. liive-fls.
sdlooIs.. coIleQes Ii'ld lte fM.1 OO lie answer to 1heir traJ lSI .iUJiQ
needs, )'CIU wili too. Great lealll'es. gootprice' Kit n:tJdes cabi'let.
wl'ip antema. 120 VfJ{; SlW1. We also oller a hif11 power aporf
l«S/OI'l d IhIl fA,I·lOO hJIy assembled Miltr r;rne wanrJRF power, tit
mil8s rJptOfpfII COI'efiI9l1. The etPUJl'efSoOt can only be slipped I
~ by 8 SI!1lI1d slatemenl thaI the unitJIiI be exponed
flI. lOO, PJo FM SltreoTransmitter Kij ••. . ••••• •• •, •• , •• $249.95
flI. lOOWT Fur W"ndH' hIloMl' Flf.l00 S399.95

No ikilt, microprocessor synthesizedl Great audio
~=-,----,-Jq1J8 lity, connect 10 CDplayer, tape deck or mike
mixer and j'o,ire on·the·air. Strapable !or h;gh or low powe~ Runs on
12VDC or 121) VAC. K~ inc1uOes snazzy case, whip antenna. 121)VAC
power adapter · easyone evoo ing assembly.
FM·25, S'flllhe$ized StereoTransmiller Kit , .. , . , .. . . . , , , •$1 29.95

Lower cost alternative to our high perlormance trans­
miners.Great value,easity tunable, funto build. Manual
goes into great detail about antennas. range and FCC
rules, Han<ty lor sending muSIC th ru house and yard,
ideallor school projects too . you'. be amazed at the
exceptionalaudio qualityl Runs on 9V battery or5 to
15VOC.Add matching case and whip aneroe setbr nice 'pro'look.

Flf.1 GA, TlIIIl ble FMStereo TransmittefKij... . •••••••• •" " $3(,95
CFY, Matching tase and Antenna Set .••.•.. . .. .. . . . . . ", $,.,95
FMAC, 12'«lK DC Wi ll Plu Ada ef • • • • • • " ... . . "" •• • • •• $9,95

Mini Radio
Receivers

Operates instandard AMbfood- L;---,-"::'_
cast band,Pro version, AM-25, is synthesized lor eta­
ble. rllHlrift lreqoeocy and is setable lor high pow&!'
output \\Ihefe regulations allow, typical range of 1~2
miles, Entry-levelAM· t is tlJllabie. runs FCCmaUIIl.lm
100 mW, range 114 mae. Both accepl line-~ inputs
from tape decks, CDplayers or mike mixers. rlJll 011 12
IIOits DC,Pro AM·25 inclLJdes AC poser adapter,
matching case and bottom loaded wire antenna Entry·
level AM·1 has an available matching case and knob
set that dresses up the un it. Great sound,easy to build
• you canbe on the air in aneven ing'
AM-25, Professiona l AMTransmiller KR. •" , $129,95
AM-I, Entry level AMRadio Transmitter Kij , , , $29,95
CAM. Mall:hin case Sellar AM·l """"" $1(.95

Doppler Direction Finder

PIC-Pro Pic Chip Programmer

OrderTol .. vv. vvv •• _

Sony. no lech info, or order slatus at 800 number

For Technicallnfo, Order Status
Call Factory direct: 716·924-4560

~ ~
I " -, :,\\

RAMSEY Tradl ibMl jammers and hidden transmitters wth easel This is \he

=
==:- ' famous WA2EBY Dfer featured in April 99 OST.Shows tlirect beamg to

transmtler on IXlIl'p3SS stte LED display. easy to hoolI l4l 1O any FM receiver. The
lr.wmiller - \he objecl d your DFfl;j - need IIlX be AA, _can be AM. FM Of CW,
Easily comects to 19CeM1I'$speailer FH* and anIema I,D\ r\rIS on 12VDC. We
8Y8ll indude 4 tlancly tlornlHl!ew .mag IT't:U'If a1IemaS and c:atJle lor quid set
up~ opefation! Whlps can be W and~ed lor any lrequeney !rom l :x).
1000 MHz. Tract~ \hal janmer. wn that b Iut. zero in00 IhaldolIIned
cessna . ltis isan east to build. reliable kit !hat~ most favotal:jy to cern­
mtrCiaIlI'IIls rostJng l4JWa1Us aI $1 000.00 This is a neal ~!

~~~=~DDF~-I~. Dinlclion F"1lder Kit •••••••••••••••••••• •••••••• ••1149.95

World's Smallest TV Transmitters

Wireless RF Data Link Modules
RF h:., boartIs ife periecl lor IIfIwI"e'e5S contJoI8CJPlicallon; aIam1s, data
bal lSF 55~~ eledrOl iC ..... .... . '9- you name l Very slaIJle SAW resonator
1JansrlIIler. crystal COillloled Ie.;: • - f'CI treq,Iency lttlI FI.rge up to 600
iI:leI. il;:enW I!M 4331Mil ba'd. Enoodef,_ .<1& I.nts hiM! 12biI Hole<;
HT·12 serieS chps aIowilgl'l'Uliple Iris aI~ adchs:satM. see
"Mlb 58 b U delak~ small SIZll . hfs a quarB' in 118 pdI.re! RI.n
on 3-12VDC F~ 'IIQd'" lBsled.l98lit logo and easy to use'
RX.(n DatI Receiver_ 116.95 TX-433 DatJTransmittel: $14.95 _.- 'i.-._
RXD-Ul Receiwn'Oectlde_ 121.95 TXE.43JT~_Sl9.95

Top quality Japanese Class 'A'
CCD array,0Ief 440 line line reso/IJlion. 110I the oIl·spec
arrays that are b.nd (WI rna..,. othef camBfas. Donl be
kloIed by the cooap CMOS single chip cameras which have
112 the resolution, 114 the light sensitivity and draw O'<er
twice the current!The black &white models are also super
IR(Infra·Red) sensibve,Add our Invisible to the eye, IR-1
illuminator krt to Sell in the cla""! Colof camera has Aulo
gain, white balance, Back Light Compensatioo and DSP!
Available W1th WICIe·angle (tW) or super slim Pln·~e style
lens, Run on 9VDC, sta ndard 1 \'Ohp-p video,Use our
transmitte rs for wreees tral'lSmlS$1OI'I toTV set, or add our
18-1 Interlace board kit lor supereasydl rect wi re hook·up to
an)' Video monitor, VCR orTV w~h /JJlllIIpIJ!, F~ly essen­
bled. witIl pre·wired con nector,
CCDWH, B&WCCD Camera, wide-anQIe lens " " . 569.95
CCOPH-2, B&W CCO c.mera,slim fit p1n-ho1e lens" 569.95
CCOCe-l , Color CCO Camera, wide-Ingle lens •••• $129.95
JR·l , IR Illuminator Kb lor B&Wcameras , ••• " •••• $2(.95
18-1, lntf!l1ace Board KR ••••• •••• , , , •• ••••••••• $U.95

Imagine the hI'I 01 hJling no ain:ralt aluldred miles~, the kx:aI poIicei1ire department ham ope!a\or$, or how
abOO: Radio Moscow or the BBC WI l.onO:lII1 Now rnagine dong \tis (WI a lillie radio )'CIU tuR )'CIUrselI · in jlJ$l an
f'l et .9' These popI.iaf tlIle receivers are the nt4S Iof catd1liQ a. the acbon on the kx:aI ham, amalt, slandarll FM
bmattast radio. shor1via..., orWtN Nalicnal Trne StaOOard radio bands. Pi;:k the receive!' 01 you' choice, eacheasy
kl bJild. sens/lJYe recerwr has planly 01 crystal clear audio kl driYe 8Trf speaker orearphone, Easy one lMll~
assentiy. 1\1'I (WI 9d banery. II haw sqoMtl excepl br shortwaYe am Ft.l broadcaslleceivef which has . l'fi.
ar 0l4d Iof hooIl~ kl au- SCA lIdapler. '!'he SCA·1wl lInl i'l~ I!JJSlC and olher 11idderl' spIl:iaI
services"liltlen COl'~ kl FM race• . Add 1M Sl'I8ZZY rnathilg case am lad:! SoeI br that smafl lillished~
AR-1 , Amlnd 11)1.136 11IHz Kl ••• •••••• ••••••• $29.95 fR.6, 6 Meter AIHam s.w:I Kit ••••••••••• $34,95
HFRe-l. WWV 10MHz Icrystal tlklb~ Kit ••••• $3(.95 fR.lo. 10Meter FIl Ham Band Kit.•••••••••$3(.95
fR.l, FU Broadcast Sand . 108 MHz 0 $24,95 FR.14&, 211eter FII Ham Band Kit . . , ... . •.$3(.95
SR-1, SIlOIti.it 4--111f1z Band Kit $29.95 FIl-220. 220 MHz FIll H.n Band Kit.. , $3(.95
SCA·1SCASl.tlcarTier ertitIorFli raclio••••S21.95 . CaseSel ( IorlJhidlkil ",, $14.95

Add rTI.ISde toyou' siglaI. boost pow&!' 141 to 1 wan
L--''''''''-----' 0'0'8f i iTeq range 01 100 KHz to r:Net 1000 MHz! Use
as a lab a'JlI br SipI generators, pkJs many Iofe91 usetS anl'bf tie
LPA·1 1O booISl the~ 0I 1heir FM~ers. prortidtiQ radio ser­
'ticl!I fWouo1I an enlJre 1oWn. RLIIIS on 12 vex:. For a neat finished look,
add \toe ric:e rnat:tW'lg case set Outdoor l.lIIil attaches right at \toe
a-rtema b- best S9\8I •receiving or \Tall$l lllllog, weatherproof. Ioo!
lPA·1. Poilef Boos1er Ampilier M•••••• .• ••••• •• ••• ••• •$39,95
Cl.Pi'.. ~1Ig case Set lor lPA·l Kit •••••• •••••• •• •••• •$14095
lPA-1WT. FuIr Yfftd lPA-l with Case $99.95
AlBA-1, Outdoor MasHlollnl 'Version of lPA-1 $59.95

For rnamun~i~~efl~aE~ ~
Easy ~ llSE! pty"lmllI tr fle P(;16C84. 16F84, 16F83 n....OCOI . ..s!lY I.Il:ltd¥ AI sc*ware Choose cu wry~ lIpole kil orlle Co'neI. iladory W
. • . ilSS81tier. M=.as welllStee~es~a1Pansey I1:olri:lad 5ite! l'I'I8d&M1_ ....... rnodeldl3 4 lS '#VI- Bah ,";'
Tris is til! llCOJaJ Ld I¥UichaeI~ <nlleatted fl Ek!dJa iCS Now, SEdermer 'IlO'k pal M:h 11'I FW fec i oer or \ranSIrIlIer.

19'" """"'....." ""'.._ If< ...-.-~-~~...~..~....~"''''~~~:~~lII-~'~Ol·tFII;.,~..~.•~..~-~--~- -i-. ~.. ':--~--~--i- -;-"'~"~·II~IXJI6'~ Sart P'll'Pl' lli_'lI hlsoe reaJy neal lOCltXXd llAeis fIOI'...oider 'PI P1CPOO tmt FlIA·2lIO, YertitII Antema ....••••• •••••• •$114.95

P(;.1, PK:PRO PIC Chill Progr liMlei KL S59.95 RAMSEY ELECTRONICS, INC.
793 Canning Parkway Victor, NY 14564

See our complete catalog and order
on-line with our secure server at:

www.ramseyelectronics.com
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ConHnued on page 8

When I went to public school
in Brookl yn we had more
than 30 students per teacher,
and we learned [0 read circles
around today's kids.

Well, how about comput­
ers ? Bore wants to have every
classroom and school library
con nected to the in fo rmation
superhighway. Li ttle of the
stuff they access on the Inter­
net is educational. It 's j ust an­
other way to spend a lot of
time having fun - or learn­
ing how to hack Defense De­
part ment computer systems.
There are no studies showi ng
any benefi ts for kids derived
from access ing the Internet.

In the begi nning I had
hopes that computers would
be used for helping kids ac­
cess information. Indeed, I
donated a bunch of comput­
ers to two of our local schools
to help the kids become com­
puter literate. I wasted my
money and their time.

Actually, I think we'll be
able to cut them by more like
90%, not j ust 50'70. Heck, the
Sudbury Valley School costs
half as much to operate as
the public schools in Massa­
chusetts, and the graduates
are far better educated . Far,
far better. They even are able
to think for themselves, in­
stead of having their initia­
tive, creat ivity, motivat ion, and
perseverance stunted for li fe.

Hmm, let' s see. Abo ut how
many teachers do we have'!
Well. if we have 58 million
students and 22 students aver­
age in classes , that 's arou nd

Halving School Costs

About what'? The more I
learn, the more I see they' re
lying about almost every­
thing. T hey're lying abo ut
health, education, drugs, our
money, taxes, and on down
the list.

Bore is lying (b ig surprise).
About what'? About his pro­
posed spending plans to pro­
vide more money for our
schools, for instance. About
our needing smaller classes
and more teachers. This is the
mantra of the NEA the teach­
ers' union, which seems to
have learned a lot from the
railroad union about feather­
bedding .

Congress, ever ready to spend
our tax money, has budgeted
$1.3 billion for class size re­
duction in the Elementary and
Secondary Education Act of
2000.

Class size has been shrink­
ing for the last 30 years,
dow n from 22.3 students per
teacher in 1970 to roday's av­
erage of 17. So what's the re­
sult'? Lower SATs, lower
scores compared to students
in other countries, and far
lower scores compared to 30
years ago. There have been
no detec table benefits from
the smaller classes .

What docs infl uence student's
reading scores'? At least one
educated parent, family in­
come, the availability of books
in the home, and inversely.
the time a kid spends watch­
ing TV. Race is a big factor,
but class size has not had any
not.iceable effect.

T hey're Lyi.ng

bet he' ll fake a lot of us ou t
with that nne! Good going,
there , Jim.

not quite as harsh, subdivi­
sion of hel l.

What does it take to get
you to start thinking about (a)
how amateur radio can he im­
proved; (b) how 73 can be
improved (and never mind
any crummy wisecracks
about cutting back my cdito­
rial - they tried that a few
years ago and lost 60% of our
subscribers); (c) how we can
attract more youngsters into
the hobby?

If that doesn ' t ge t your
word processor goi ng, (d)
how about a letter or a piece
telling us how amateur radio
has changed your life; (e)
what's the most fun you've
had in the hobby; (0 has ama­
teur radio provided you with
any adventure'?

Jccsh. I' ve ham med from a
balloon over the South Afri­
can veldt, from a C-54 flying
around the world . from the
Korean DMZ. from the
famed American Embassy in
Tehran, while skiing in Aspen,
and from many commerc ial
p lanes while flying across the
country (with the pilot's per­
mission ). How about working
my home station on 75m
from Australia! And working
Moscow by ham satellite!

Now, get busy and bury me
with letters. The best I' ll put
together into a propaganda
hookl et ham clubs can use to
snooker kids into joining our
fun. Yes, I'd appreciate a disk
copy. Oh, heck, you can
(gulp !) E-mail 'em to me at
w2nsd@aol.com. Just what I
need - more E-mail. Not.

New Novice?

Anniver sary

Sigh. If you're a relatively
new reader, there's too much
to tell for me to recap the 40
yea rs since I started publish­
ing 73. You can check out my
been-there, done-that list on
my Web site: lwww.wayne­
grecn.com ). If you've been
reading 73 for a few years,
you've already read about it.
My goal now is to ce lebrate
the 50th anniversary in 2010.
I' m even making a good try
for being around in 2060 to
celebrate the 80th anniver­
sa ry. That 's if I can repair
the damage I've done to my
body through ignorance over
the last 75 or so years . I' m
working on it.

Of course, if amateur radio
blows away, that would put an
end to the publication.

Thus, I was sorely dismayed
to read the minutes of the re­
cent ARRL board meeting
and sec nothing whatever
proposed by any board mem­
ber or officer in the way of a
major initiative to make the
hobby better know n.

I enjoy writing these edito­
ria ls, and doi ng the research
it takes to make sure I' m on
firm ground, but I' m disap­
pointed [hat my pleas fo r
le tters from you have gone
unanswered.

I' ve asked you to write and
tell me about some of your
most exciting adventures that
amateur radio has provided.
These would not only interest
our reade rs, but cou ld be col­
lected to make a great book to
infect youngsters with the ham
virus .

And if you haven't had any
ham radio adventures worth Jim McCarthy WN4GMT
writing abo ut, why the heck called to order some of my
not? What's the deal? What's books. When he upgraded, he
the matter with you? Heck, by opted for his orig inal Novice
the way, I believe, is a small , call ... and gal it back! I'll
4 73 Amateur Radio Today · October 2000
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caIy reO:J:::es ils power~ toexl:erxl the
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but not on 20 or 75 meters. The 12·, 15·, 17·,
and an-meter bands either did not exist or were
net yet "authorized" foramateur use. Forty meters
was a CW-only band at fhat time.

One full year of operation on CW was required
before taking the ClassA exam, which Jim passed
in order to receive his Class A ticket, allowing AM
phone operation on the 20 and 75 meter bands.
SSSC-5ingle-Sideband Suppressed Carrier as it
was called then-was only used by experimental
stationsand didn't come along forhams until much
later. Still later, if was shortened to SSB.

an avocation and a career, plus a whole adult
lifetime of enjoyment. Who could ask for more?"

Jim was employed as advertising manager for
73 from July 1980 until December 1985 (later
workingfor Popular Communications for four years
before retiring), and began his propagation fore­
cast column in 1984, succeeding the late John
Nelson. AI the time, we felt that we would find no
replacement able to duplicate Nelson's incredible
accuracy, but W1 XU eventually proved us wrong
year after year.

Jim married his lovely wife Peg in 1953, andthey
have two children:Undaand Jim II. Nomatter where
they lived. in NewHampshire orArizona or wherever,

against the sky. Jim had pilafs eyes, that's for sure.
What an interesting guy!"

I too once had fhe experience of flyi ng RC
gliders with Jim.

"Go ahead: he said. "Justtake the controls,
keep the nose up, sniff for the air."

like Jeff, I could barely see the plane, but I
did manage to keep it aloft for a minute or two.

"Go down totheend of the football field, there's
an embankment there and we'll get some lift:
Jim advised.

That I did, and by now I thought I could see
the glider, but wasn't sure. Then it seemed tostop
responding to my commands. u h-oh . I thought.

Theil Jim took the controls, and got the craf t caught up ill some gusts or shear or some such.
He then (unch aracteristically) managed to crash it onto the roofofa warehouse. "Not to
worry," he said. So I didn't. We eventually retrieved the pieces, but I was ill the process of
learning that the "not to worry" attitude was just one manifestation ofJim 's great inner

strength.

As his many O'Sl.s attest, Jim operated CW,
AM , and SSB telephony, RTTY, AMTO R. and
other digital modes, and also explored the I F,
HF, and VHF bands. His tavorltes . though, as he
recently told me, were high-speed CW and 17m
SSB. Another big pastime of Jim's,his secret love,
was antenna experimentation.

Du ring the Hurricane Agnes flood of 1973.
W1 XU operated his station for emergency traffic,
and at other times he provided phone patches for
stations at sea; during the Valdez, Alaska, earth­
quake; and foran isolated arct ic ice island outpost
station.

As Jim once said, "Ham radio has provided

PIIO/OA. WI XUI7 doing what he loved best.
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Jim and Peggy were known not just as gracious
hosts, but also as warm and caring human beings.
Their house and activities were always open to
friend and newcomer alike, all of whom were al­
ways quickly made to feel right at home.

One other love of Jim's was flying radio-eon­
trolled gliders. Jeff Defray NK1F, former zs assis­
tant publisher, recently recalled: "I visited his house
in Peterborough a couple of times for ham radio
activities, and I joined him once at the high school
to watch him fly radio-controlled sailplanes.At one
point, he handed me the controls and told me to
take over. j couldn't even tell which way the aircraft
was pointed! To me, it was just a teensy spec

"Er ... Jim, I th ink I just flew it out of range."
"Not to worry," said my dauntless advisor. "We'll

just wait lor it to blow back."
Which it did, amazingly. Then Jim took the con­

trois, and got the craft caught up in some gusts or
shear or some SUCh. He then (uncharacterist ically)
managed to crash it onto the roof of a warehouse.

"Not to worry," hesaid. So ldidnl We eventually
ret rieved the pieces, but I was in the process of
leaming that the "not toworri' attitude was just one
manifestation of Jim's great inner strength.

Jim died of cancer, without pain, and with quite
a numberof months toprepare. Hejust felt uncom­
fortable all over,he told me.Problem was,he chuck­
led, every time he tried todescribe his condition to
Peg, she kept trying to tell him that it sounded like
he was pregnant. They were like that together.

He was very happy to have made it through early
June, not just forhaving reached his 73rd birthday
- 73 - but because his family was able to cel­
ebrate his son's marriage that same weekend.
'There wasa lot of love in that room,"Jimwashappy
to report.

Before closing, we should use this same space
to celebrate the first propagation column by Jim's
successor - his son, Jim II. We extend a warm
welcome to Jim, knowingthathehas been taught
wel l. He lives in Arizona during the winter, and
Juneau, Alaska. during the summe r. There ­
guess what? - he's a pilot for Wings of Alaska.

While he was sick, I gave Jim the option of say­
ing something in print to all his friends the world
over, regardless of whether he wanted to mention
his illness, Til leave that upto you," he said. "But I
hope you will tell them. all 01them, from on theair
and off, that it's been a joy, and that I never, ever,
will forget them."

"Sounds like you're at peace," I said .
"Who wouldn'tbe?" Jim laughed. "rve filed my

final flight plan in God's hands." - Jack Burnett
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slmultaneous]j' at a sin!!le glance; . . guesswork out of winding COils and

v Is ddt ' H detenmm~ resonant frequency of tuned err-
IOU c~n a so.rea til uc ance III u. cuits and of coils. Set of two coils cover

and capacitance til pF (It RF frequen cIes. 1.8-170 M z depending on your SWR Analyzer'".
Large e~sy-to~re!,d two Ir~e LeI) . Genuine MFJ Carrying Case

sc.reen and .m! e-bJ -sul.e meter!'. clearly !\I FJ-29C, $24.95 . Tote
display yo.ur ".'fo.rmatlOn. . . . Xour MFJ-259B anywhere with.

It ha!'. bUirr-tIl frequency counter; N,- ihis genuine MFJ custom carrying
Cad charger prclllt, battery saver, l!1w case. Has back pocket with sccc-
hatter)' warning and smooth reduction rity cover for carrymg dip COils,
drive tuning. adaptors and accessories. •

Super easy to usel Just set th e . Ma de of special foam-fil led
bandswitch and tune the dial - just like fabric, the MFJ-29C cushions
vour transceiver. S WR and Complex Ca/lyour MFJ-259B blows, deflects scra~s, and pro-
, ' I d i I" tects knobs, meters and disp lays from harm.
Impedance are dl!'.p aye tnstanuy favorite dealer for $25995 w ear it around your waist, over your

Here's w hat you can do best ori 1 shoulder or clip it onto the towe r while you
Fin~ your antenna's true ~csonant Ire- your est price. work __the fully-adjustable webbed-fabric car-

quency. Frim dipoles and verticals. MFJ-259B is a complete ham radio test station rying strap has snap hooks on both ends.
Adjust your Vagi, quad, loop and ,other including __ frequcnc~ counter, RF Signal gcn- Has clear protective window for frequen-

antennas, change ,antenna spacing and height and crater, SWR Analyzer ", RF Resistance and cy display and cutouts for knobs and conncc-
watch SWR, resistance and reactance change Reactance Analyzer, Coax Analyzer, Capacitance tors so you can use your MFJ SWR Analyzer"
instantly. You'll know. exactly what to do by and Inductance Meter and much more . without taking it out of your case. Lookjor
Simply watching the d)splay. . . Call or write fo r 'ree Manual the MFJ logo for genuine authenticity!

. Perfectly tune critical Hl- mobile anten- :\1FJ's comprehensive instruction manual MFJ-99, $54.85. Accessory Package for
!las .m seconds for s~pcr DX. -- Without sub- is pac ked with useful applications __ all ex- MFJ-259/B/249/B/209. Includes genuine
jectmg your transceiver to high SWR. plaincd in simple language you ean understand. MFJ-29C carrying case MFJ-66 dip meter

. Measure your antenna's 2: I SYV'R band- adapter, MFJ-1315 110'YAC adapter. Save $5!
Width on one hand, OF analyze multi band per- Take it anywhere Tunable Measurement Filter'"
f th tt l 8 170 MHzI Fully portable, take It anywhere -- remote I,
ormancc over e en Ir~ spec rum . - . ' . sites, u~towers, on DX-r.:;ditlons. It uses 10 MFJ-73J , $89 .95. Exclusive MFJ

Check SW~ outside the ham bands with- tunable RF filter allow s accurate SWR
I I I FCC I AA or i-Cad batteries not included) or 110 a .... .... "

ou VIO ~ mg ru cs. . . C . h MFl 1315 $1495 I d 11 and impedance measurements 1.8 to 30
. Take the guesswork out of building and VA Wit - • . . ts m,gge a MHz in presence of strong RF fi elds.

adjusting matchl,ng networks and halu?s: metal cabinet is a compact 4x2x6'/. inches. Has virtually no effect on measure-
~ccur~teh measure distance to a short or How good is the MFJ-259B? ments. Works with all SWR Analyzers.

open III a failed coax. Measure length of a roll MFJ SWR Analyzers'> work so good, H I nty
of coax, coax loss velocity factor and impedance. many antenna manufacturers use them in their MFJ No Matter What ' warra

Measure induc tance and capacitance. lab and on the product ion line •• saving thou- MFJ will repair or replace (at our opt ion)
Troubleshoot and measure resonant frequency sands of dollars in instrumentation costs! your MFJ SWR Analyzer" for one full year.
and approximate Q of traps , stubs, transmission Used worldwide by professionals everywhere.
lines, RF chokes, tuned circuits and baluns. More MFJ SWR Analyze.... MFJ C I '"

Adjust your antenna tuner for a perfect :\I FJ-249 B, $229.95. Like MFJ-259B, 'ree ata og
I : I match WIthout creating QRM. 0

And this is only the beginning! The but reads SWR, true impedance magnitude and , Neare!'.'t l)ealer • . • 800-647-180 ~

.'L MFJ-224 MFJ 2 Meter FM Signalnnalyzer' http://www.mflenterprises.com'1599 5 . ' I Year No Matter What " warranty >30 day money
Measure signal strength. transmitters, tune lransml~ters an? t~lters. Plug m back uarantee (less slh) on orders from MFJ

over 6Q dB range, check and set Fjvl dcvi- scope to analyze modulation wave forms, measure g M FJ E N T ERPRISES I NC .
ation, measure antenna gam, beamwidrh, audio distortion, norse and Instantaneous peak dCV1- ME:JB 494 M' St t MS' 39762
front -to-hack ratio sidelobes feedline loss anon. Covers 143510 l48 5 MHz. Headphone ox , ISS,. a c.
in dB. Plot field sircngth paliems, posi- Jack, battery check function . Uses 9V battery. (662) 323-5869; 84 30 CST. Moo Fn
tion antennas, measure preamp gain, 4x2 /,)c6'/. III FAX: (662) 323-655 1; Ad d s/h
detect feed line faults, track down hidden Tech Help: \662) 323-0549

PrLoes and ' p«,r".,,,'rt, ,ubJect to chartgo 0) 2000 MFJ E"'~'1'ns<s In<·,
More hams use MFJ SWR Analyzers" than any others ill the world!



NEUER SRY DIE
contlnuedJrom page 4

25 million tcecbcrs. Plu... urourd
2.5 mill ion administrators.
Now what can our businesses
do 10 ass imilate five million
poorl y educated. often unmo­
tivarcd workers if we elimi ­
nate the need for teachers
almost entirely?

With the ave rage K-1 2
school costing us about $6,(XX)
per student. and there being
four terms a year, that's
$ 1.500 per tcnn. Le t's see.
we have a five hour school
day, so they' re laking a maxi­
mum of five subjects per
term. That's $300 per subject.

Now let's suppose thai we
replace the teacher with a
DVD using Hollywood pro­
duction techniques. star per­
formers. top-notch script writ­
ers, and state-of-the-art graph­
ics. making every subject so
much fun that kids will he
exci ted about learn ing. Like
mo vie DVDs. the studio could
make a good profit sel ling
them for $30, and that would
include plenty of promotion
and advertising: in the budget.

That's 10 % the cost o f teach­
crs who o ften don ' t know the
subject they're teaching, and
who mostly have to depend
on the students reading the
textbook .

You can see where a 90%
cost red uction would be easy.
Maybe more like 95%, when
there's gOI,"Kl, solid competition
from several producers.

In addition to covering cv­
crything that our schoo ls arc
supposed to be teaching, there
will be a market for courses
that should he taught, plus
others that kids will want to
learn about. And these courses,
or program.., will cover high
school. college, graduate mare­
rial. plus business COUNes,

Working parent families will
need schools like Sudbury
Valley as baby-s iucrs while
they're work ing.

Ki th , when not dum bed
down hy our present schoo l
system, have an incredible
thirst to learn . We j ust need to
pave the way fo r them.

Bore Premo

The Bore and Gush cam-

paigns arc in full swing. I did
enjoy the Cl inton-Bore orga­
nizi ng o f the Million Mom
March against guns, This was
organized by Donna Thomas"
a CBS publicist who works
for David Letterman. and is
Hillary's closest friend , poli ti­
cal strategist, and, frequentl y,
attorney of record - like dur­
ing the Whitewater scandal.
She also helped scare off the
women in Arkansas who might
sue or squeal on Clinton.

Children and gu ns. Great
political issue, and never mind
that children's death.s by guns
have gone down 30lk in the
last decade. The Clinton (Bore)
admini stration cl aims that 13
children die every day from
guns. They don ' t mention
that fewer than 3% arc chil­
dren under 10, and that 70%
arc teenagers killed in gang
tights.

It' s all j ust the usual med ia
hype foofaraw. I hope you
didn't get suckered into taking
it seriously.

~Iore Bore

Our choice of Bore or Gush

this year is, to me, a clear
demo nstration o f ho w far
we 've let our politic ians mess
up our co untry, Please don't
try to tell me that these two
turkeys arc thc very best po­
te ntial presidential candidates
we have,

we're grumbli ng about the
high gas prices, righ t? So we
have Bore , in his Earth in the
Balance hook, ad vocating
higher fue l prices. And we
ha ve Gush , the oil man, smil­
ing hroadly as the gas pumps
d ing away our bucks.

What we don 't have is. any
constituenc y for the public in­
vestigating the situation and
expos ing what's really going
on . T he one thing we do
know for sure - we 're not
being told the truth. Truth and
government just don't seem
comfo rtable together.

I don ' t kno w ho w many
gigabucks o f our taxes arc go­
ing into the Energy Depart­
ment black hole, but we might
all be able to have an extra va­
catio n if its panjandrums and

Con tlnued on page 61

ELMERS· VE's· INSTRUCTORS· CLUB GREETERS

Become A

HAM AMBASSADOR

The ham indust ry wants to support your efforts for ham radio growth with free instructor materials.

• Wall Maps> Log Books> Band Plan Charts

•. Freq uency Charts > Grid Square Guides

• Discounts on Licensing Materials

• Equipment Discount Program

• Gift Certificates

To request a detailed Ham Ambassador Introductory
package. write to :
Gordon West d o 73 Magazine 70 Han cock Rd..
Peterborough, NH 034580 E-mail dcsign73@aol.com
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HamtronlCs tlu the wor1d'S moat
complete line of modules f O(

making repeaters . In addition 10

e_citers, pa '5 , and rec;eive". - '19f-;;"Q
offer the following controllers.

• tlr still only $1095
• factory assembled still only $1295
!oO-Soi. l ~)-l U, :113-233. ~2O-C1S"'"
• , c c Iype ..upt01llDr...,.'... _ -..... .. 1$0 • ~$(l "'" _

A sensltlv. and eetectiY.
professional grad. ~etv.r to
",ontlO( critical NOAA _ather
brtndClStI, Good receptiOll
ewn 81 distances 0170 miles or
more wiIh suilable anteo'Wla. No
comparison with ordinary eonsurnet radios'

AutomIItie mode provides storm watch. aIertng you by
unmullng receiver and providing an output 10 !rip remote
equipment when an alef! lDrle is broadcast. Crystal
controlled 'or ac:euraey-; aU1 channals (16240 to 162,551.

Buy just the receiver pcb module in kd form or buy the ktt
wdh an attracti ve metal cabinet . AC power adapter, and
bUlll .in speaker. Also available factory wired and tested.
RWXRev<kil, PCB on~ .. . , ... .".. ".. '" ".. ".... .. " , S79
RWX Rev< kil willi cabinel, speaker, lAC ad;¢..- "." ,, $99
RWX Rcvr wlredllnttd in cablnel with spuk..- l ad.p1er ...".. $139

A mlcroprecesscr-controlled repeater with full
autopatch and many versatiledtmf remote

control features at less than you mightpay for
a bare bones repeater Ot controller alone!

D igital Voice geccrcer Option. A llows message up
to 20 sec. to be remotely reccrcee oft the air, P lay
back at user request by DTMF command. or as a
periodical voice Id. or both. Great lor making c lub
announcements! " on ly $100

REP·200C Ec onomy Repeater. aeei-vcce 10. no
dtml or autopatch ...... KIt o nly $795. wIt $1195

REP -200N Repeater. Without controller so you can
use your own, Kit only $695, wIt $995

COR-3. ~.pensive. flexible COR module wilh eimers.
courtes, beep. audoo mi.er only $491111t, sr9 wi!

CWIO.2. Eprom-conerolled 10·er on l, $S4I1I II. 579 wi!

OVR.1. Record)'OOf own voice up to 20 sec, For voice
Id or playing club aflllOUncements $591111t, 599 wi!

COR..... Complele COR and CWlO all on coe board , 10
in eprom. Low pewee CMOS, only $991111t, 5149 wi!

COR-&. COR wdh ree-veee id. Low power CMOS. non-
volatile memory. . kit only $99, wit only $149

CORoS. liP contro ller with autopalch, reverse ep, phone
remote control, lois of OTMF control lunclions. all on one
board . as used in REP-200 Repealer $379 wit

AP-3 . Repeater aulopa1ch. reverse autopalch. phone In
remole control Use with TO-2 kit $89

TO.2. Four-dogtl OTMF decoder/conlroller. Five latching
on-oIl funchons. toll caRrestriclor kit S79, wi! 5129

TO-4. OTMF concrollet as aboYe e.cepI one on-oII
lundion and no toll cal restnclor ... ,wtI 5n

You'll KICK Yourself
If You Build a Repeater

Without Check in g Out Our C atalo g First !

-
---

. ,~~.~.... ~.....
- - ~
~l, ,,) - • • _• • -
-_ .~ . " ..

lOW NOISE RECEIVER PREAMPS

Exciting new AM
receiver for the
118-137 MHz aircraft band.
• Ideal for rnonitoliog at small ailpOrts,
• Allows pilot control of runway lighting.
• High-quality ELT monitor to deled: and locate

downed a ircraft.
• Dip switch frequency selection.
• Superior sensitivity and selectivity
R121 Receiver module wifedltesled $209
R121 Receiver in A87 cabinet ,$299

LNY-( ) ECONOMY PREAMP ONLY

I . $29fw&to. -e ,jo" "~ ' @­
:: (:A oo/J 0....• M iniature M OSFET Preamp ,

• Low noise figure.
• AvaiiabJe for vanous bands

from ae 10 450 MHz

G.t tim. & frequ.ncy chKkt
without bu, lng mutllblnd hI
revr. Hear solar activily reports
alfading radio propagation.
V.ry sensltlv. and se lecllv.
crystal controlled superhet. dedicated 10 lisleninll lo wm
on 10 MHz Performance rivals lhe most expenswe rcvrs

• RWWV Rcvr kil . Pea on., .. " " , " $59
• RW'NV Rcvr kil wilh eabt spkI. '" 12VdI: adapn- " $89
• RWWV Rcvr wit in cabt 1h spt.r &. adapler " $129

LNG-( ) GAAs FET
PREAMP
STILL ONLY $59, wiredltested

Avai/abJefor28-30. 4~. 13 7- 152.
152-172. 210-230. 4()()'470, and 800-960 MHz bands.

Join the fun. Get str iking
Im_g" direct ly f ro m thl
_ather n ttUltes l

A very sensmv e wideband fm
receiver optimized for NOAA
APT & Russiarl Meteor _ather fill on Ihe 137MHz band

Coven; iI' 5 saeellite channels . Scanoe< circuit & re<;QrCler
control allow you 10 automatically Cilpture signals as
l8Ie1iles pass ovemead. even while llW<Io, from home

See product review witIl actual salellte pidWes in June
1999 aST. along with info on sortw.e ...:!aneennas
• RU9 RKeIv.r Kil iess case .-..-_ ..$159
o RU 9 RK......r K it witIl case and AC power adapler $189
o RU9 Receiver wtI in case wiIh AC power adapIer ...$239
o Internal PC Demodulator Board & Imaging Software $2119
o TumsliIe AnIf!1'V\i1 $135
• 'Neather Sale11i1. Handbook _ $20

LNP-( ) PRESELECTOR ONLY"9Iw&t

: ~rnu;::ein=! O/';Efa
• Sharp 3-section IiIter ~,,: • '.~
• Available for bands @ "

from 137 to 170 MHz. U

FM RECEIVERS:
Very sensitive - O.2pV.
Superb s elec llvl ty. >100 dB down al ",'2 kHz, best
<lvail<lble anywhert9, f1l1tter-proof squelch.

R301 Synthe51zed VHF Receiver: veooos bands
139-11olMHz. 216-226 MHz,
o Kit llYm_ .-r! ...only $139 (TCXO option SolO)
o Wiredlte5ted •..$209

(inCludes TC XO)

R3Gol Synthesized UHF Receiver.
vercos bands ol()(l.ol7OMHz.
o Kit e~~__~

ind TCXO .. $179

• 'MredIlested . $209

CRYSTAL CONTROUEO:
o R100 RCVR. For 4&-54 . 72-76. 140-115. or 21&-225 I---;:-----------------j
MHz _.._._ kit $129. wit $189
• R144 RCVR. like Rl00. tor 2M. With heliCal
resonator in Iront end kit $159, wit $219
o R451 R CVR, for 420-475 MHz. Similar to R100
<lbove. . kit $129, wit $189
o R901 RCVR, 902·928M Hz kit $159, wit $219

FM EXCITERS:
Rated lor cootlfltJOUS dutY. 2WcootinUOU$ dutY output

1301 Synthnked VHF El[citer: for various bands
13~17'MHz:. 211).226 MHz. Dip switch Ireq. setting
a Kit lt- _ _ ...S109 (TCXOopliOn~Ol

• 'MredIlesled, ind TCXO..,$189

TJ04 SynthHlzed UHF Exciter.
vatious baods 400...·HO MHz.

• Kit (...0..100__ oNrI

ind TCXQ .. $149

• 'MredItesled ...S189
CRYSTAL CONTROLLED:
• lA51: lor6M. 2M. 220MHz klt $99,wlt $169
• lA451 : lor 421)..475 MHz. .._._ _." kit $99, wit S169
• TAta1: for 902·928 MHz. (O.5W out) .,.•.... wit $169

VHF & UHF POWER AMPLIFIERS.
Output levels from l OW to 100W Starting at $99

Access all your favorite
closed repeaters!
• Encodes all standard CTCSS
tones with crystal <Iocan acy and
convenient DIP switch selecliorl ,

• Decoder can be used to mute receive audio a1d Is
optrniled lor in$talation in repeete-s to provide closed
.eeess. High pass Mill" gel s rid 01 annoying rcvr bun.

• TD-S CTCSS EncoderIDecoder KiI ...- llOW only $39
• TO-5 CTCSS eocoder~er......-.-edIlesled SS9

SUBAUOIBlE TONE ENCODER/DECODER WEATHER FAX RECEIVER

• Tnnsmlttlng ccnverters fo r
2M, 432 MHz.

o Ktts onl, $89 vhf or $99 uhf.
o Po-- amplif....s up 10 5(f.N,

No need to .pend thousands on
n_ tl'llnse.lv.... for .ach b.ndl

• Convert vhf and u hf signals " • 0
10 & from 10M.

o Even ' you don' have a 10M 09. you can pick up
vetY !JOOd used . mIrS & revrs lor next to noIhing

• Receiving eonverters (shown above) available for
various segments 0I6M. 2M. 220. and 432 MHz ,

• RCV\l Cony Kils from $49. wire<lJIested untts only $99.



R.W.l. Limebear G3RWL
60 Willow Rd .
Enfield
EN1 3NQ United Kingdom

With Fingers Crossed
The latest on Phase 3-D.

With a bit ofluck and a trailing wind, tiii« m onth should see the long-awaited launch of
amateur radio's newest satellite on an Ariane-S rocket. Here, Richerd Limebear G3RWL.
FBlS [ttuu's Fellow of the British Interplanetary Society - ed.], tells .111 about th e Phase 3-D
amateur radio satellite.

T
he ne w spacecra ft. c urrently
kno wn as Phase 3-D , will re­
ce ive the next O SCAR number

in the series once it ach ie ves orbit and
is proved to be worki ng. Watch the
amateur radio med ia for an announce­
ment of the launch; useful places 10

watch wo uld be 73 and Radio Today;
or, for faster news, the RSGB and
AMSAT Web sites at [www.rsgb.org]
and [www.amsat.org]; news on the
packet radio network; AMSAT nets;
etc. This article will try to tell you
what to e xpect from amateur radi o 's
newest venture. For in-depth informa­
tion about us ing amateur radio satellites,
the reader is re ferred to the Satelli te
chapter in the latest Radio Communi­
clition Handbook. ' but I'll try to kce p
the use of jargon to a minimum.

The foremost th ing 10 be aware of is
that it wo n' t he availab le for everyone
to use immediately after lau nch. Once
orb it is achieved . it will then he up to
the command stations to check it out.
and then they ' ll make some changes to

Reproduced from the August 1999 issue
of Radio Today. with permission of the
copyright holder, the Radio Society of
Great Britain.
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the orbit be fore we . the users, are let
loose o n it; this wi ll take a few months.

The Ariane-5 ni ght puts us into what
is known as a Geostationary Transfer
Orbit; thi s elliptical orbit has its peri­
gee (the lowest part of the orbit) at
about 590 km , apogee (the h ighest part
of the orbit) at about 39,lXX) krn, and
an inclination of on ly about 10°. Phase
3-0's ult imate orbit is di fferent from
this, so, o nce we are deli vered into

• • •space. It s up to us to move mrc a n-
ether orbit p lane . Phase 3-D (commonly
ca lled P30 ) carries it" own propu lsion
in order to make the changes - but
these will not happen fast.

The orbit-change philosophy has
changed from the previ ously e xpected
scenario . whereby P3D would fire the
main e ng ine a couple o f times and the n
drift for a year o r two before a fina l fir ­
ing . This is due to Viktor Kudielka
OEI VKW, who made a very detai led
mathematical analysis of orbital cond i­
tions for the best way to reach the fi nal
orbit. The good news is that we will
reach the fina l stab le orbit after abo ut
10 months, in ste ad of two years a s
pre vio usl y e xpected.

After launch. the ARCJET motor
will be used for about 270 days to rai se
the apogee up to some where between

60.000 and 75,000 km. a nd we will
then lei the o rbit drift whi le natural

forces take effect a nd change the Argu ­
ment of Perigee . Within th is period.
there w ill he at least 120 days of tran­
spo nder operation for the users . per­
haps more , de pe nding on how long the

baucrie s lake 10 recharge after the
ARCJET hums.

Another month will then be needed for
various maneuvers using the mai n 4(X)N

motor. i.e., raising inclination 10 63.4°

and reducing the apogee height for a 16h
orbit , fine tuning of the orbit. etc. Then
the spin will be stopped and P)O turned

into three-axis orie ntation. followed by
deployment of the so lar arrays.

P3 -D

AMSAT
Photo A, I'3D patch.



Phoro C. Our baby is nearly finished. Peter Gutzow DH20S (left)
and ",em u Haas DJ5KQ ill the labs lit Orlando. (GJRU/f photo)
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Phoro B. Line drawing ofPJD.

Continued 0 11 page 12

are the orde r of the day. Tra nsmitters
on 2m a nd 7(k..m will need to pu t about
50 W into the antenna system. But
P3D has micro wave eq uipment as
well; here. lower po wers combined
with higher gain antennas wi ll he us­
able . The bottom line will generally be
that 50 to 100 W ERP. once antenna
gain and feeder loss ha.s been taken
into account, is what 's required.

Ante nnas need not be gigantic. but
don 't expect too much from ground
planes. A minim um requi rement for ev­
eryday usc would be roug hly six ele­
ments on 2m and 10 element" on 7Ocm.
Of course. on the higher hands we can
ge t quite a lot o f gain from fairly small

Satellites mo ve.
so if we want to
use them we need
to know where to

poi nt the beams
... and when. Or­
bital data (called
Kcplcrian ele­
ments or more
co mmonly Kcplcrs) IS publ ished and
used by computer so ftw are that is
readi ly avai lable from various so urces,
incl uding the various A~fSAT orguni­
za tions. This certainly takes the slog
o ut of predi ct ing where the sate llite
wi ll be at any gi ven time .

Once P3D 's final o rb it has been
ach ieved. it sho uld be theoretically
possible to nai l a beam into one posi­
tion and see the same sate llite window
e very second day fo r severa l hou rs.

In the mea ntime . however, a nd for
the greates t DX opportunit ies, we need
to move the heam around. Bu t satellite
signals don 't just co me from o ut on the
horizon . P3D will so metimes be over­
head. so it is benefic ial to be able to
po int the antennas upwards to varying
extents (the jar-
go n phrase is ill
elevation) as we ll
as use the trad i­
tional compass (az­
imuth) d irections.
W ithout so me
means of eleva­
tio n. there wiII he
times when P.'D
is o ut of an ordi­
nary antenna' s
bcarnwidth.

Ho we ve r. the
best DX wi ll o f­
ten occur with
the beam point­
ing w ith in 10° o f
the horizon, so
don' t let the lack
of upward-poi nt­
ing put you off
you can a lways
add it later if the
bug really h ite s.

Equ ipm ent

Sim ple beams.
med ium power.
and a fai r ly se n­
sitive receive setup

The above. in particular the 75JXX) km
apogee , may sou nd strange to some
people. hut it's only temporary and is
needed for the best efficiency of the
maneuvers to reach the stable fi nal orbit.

The final orbi t will he tu ned to syn­
chronizc the period of the orbit with
the length of the day, a nd resu lt in the
sate llite maki ng e xactly th ree orbits in
two days . Every second day the satcl­
lite is intended to he in the same part of
the sky. in order to make the tracking
caster.

The theo ry goes like this: T he aver­
age sate llite user spe nds eight hours
per day worki ng. e igh t hours sleeping.
and e ight hours in leisure ac tivities.
Conveniently, the areas of the world with
the most amateur radio operators (Eu­
rope. America. and A sia) are separated
by about e ight hours in tenus of time
zones (o r 120° of latitude).

So AMSAT w ill he ai ming for a fi nal
orbit that puts P3D in to peoples ' skies
at the time when they w ill he at leisure .
With this orbit , depending o n whe n
you look, it will be possible to work al­
most the whole world (with the excep­
tion of a small ci rcle around the
antipodal point), but you can work ev­
erywhere else if you pick the right
time .

Now. what do we have to do to make
QSO s'? Do we need severa l kilowatts
and a 90- ft. d ish in the garden? No. We
should n' t expect to work P3D with a
handhe ld , but 50 W and small beams,
preferably with a receive prea mpli fier.
sho uld he OK most of the time - it is
designed for the average user, not the
kilowatt gang. But P3D has a lot of mi­
crowave equipment ahoard and. while
traditional 2m and 70cm users will be
catered fo r, we e xpect to make much
more usage of the higher hands up to
24 GHI.. There has ne ver been so m uch
equipment availah le for easy use of
microwaves - check it out. I'm mainly
a CW operator with an HF background
and scared of the higher tec hnology .. .
but e ven I a m planning to use 1260 and
2400 MHz!

Tracking

First o f all we need to know about
P3D's orbit, the main questions being.
" Where do I poi nt m y antenna. and
when?"



•

/'hoto 0. Three apogees: over Atlantic, Europe, mid Pacific. This is what P3D will be able to see from the top of i15 orbit. These images
are screen-grabs from the AMSAT tracking program tnstantlr ack:

~
j " ~ D' .ano,

jUplink Frequencies

Band Band
Digital Passband (MHz) Analog Passband (MHz)

letter

"'" - 2 1.210--21.250 I

"'" ~, 24.920--24.960 I
2m V 145.800-145.840 145.840--14$ ,990 I

7""" U 435.300-43$.550 435.550-435 800 I
23crn( 1) l 12(l9,00()..1269,250 1269.250-1269 SOl) I

I 23crn(2) l 1268.075-1268325 1268.325-1268.575 I
I 13cm(1 ) S 2400 1~400_350 2400.350-2400600

1' 3cm(2 ) S 2446.200-2446 450 2<W6_450-2~700 I
I "'" C 5668.300-5668.550 5668.550-5668800 I

Downlink Frequencies

2m V same 85 analog 145 800-145.990 i
' OOm U 435.900--436 200 435.475-435.725

13cm(1 ) S 2400.650-2400.950 2400225--2400.4 75

13cm(2) S 2401650-2401950 240 1 225-240 1.-415 I
I "" x 10451.450- l G451.750 10451 .0:25-10451.275 I
I '''''' .. 24048.450- 240oסI8 . 750 2~.025-24048 .215 I
I All reoe..eI's are invertng. Tele"llKl~ beacees ere for command purposes and ate ITlOd\lIaled in 400 bills BPSK. ""'SAT 1_.

Telemetry Beacons (IHU) I
General

B and Beacon Middle Beacon (MB) (MHz) Engineering Beacon (EB) (MHz)
(GB) (MHz)

2m nona 145.880 nOlle

i 7""" 435.450 435.600 435 .850

I 13cm(1) 24(1).0?00 2400.350 2400.6(1)

I 13cm(2) 2401.200 2401.350 2401.6(1) I
I "" 10451.000 10451.150 10451 400 I
! '"" 24048.000 2400t8 I SO """,,'" I

~aOOll (MB )

IHU·2 OFF: MB carnes llormallHU-1 400 PSK le6emelry.
IHU-2 ON: MB carries IHU-2 400 PSK lelemetry.~. IHU-2 call also mon,to< ee IHLJ.l telemetry stream. alld

retralUl1'lOt thaI ~ ~ired.

Table I . P3D 's unlink: and downlink frequenc ies, te lemetry beacons.

With Fingers Crossed
conlinuedJrom page 11

dish antennas, so there will he no need
to fi ll the garden with aluminum.

Reception is the most critical part of
working any satellite. P3D carries beams
and dishes. but there will be times when
they aren' t pointing directly at us. A
receive preamplifier. whi le not manda­
tory, could make the difference between
working the satellite and hearing noth­
ing . Penny for penny. the best invest­
ment in any sate llite station is in
reducing feedline losses and improv­
ing reception. Don't expect the signals
to push the S- meter off the scale; the
usual target is to get the heacon at
about 56 .

Recommended operating modes for
the analog parts of P3D are CW and
SSB - FM is not very friendly to the
onboard power budget. so please do
not use this mode on P3D.

Operations

Sa tellite operation is generally full
duplex; we listen to our own signals
coming back from space. and this is fa­
ci litated by having the transmit and re­
ceive links (called uplink and downlink)
on different frequency hands. Table 1
shows P3D's uplink and downlink fre­
quencics. Note. though, that not all the
transmitters and rece ivers will be
switched throu gh all of the time. Apart
from the problem of transmitti ng and
receiving on the same hand. which will
desensitize the recei ver. the available
power is not suffic ient to have every­
thing switched on at once , so opera­
tions will run to a timetable. Fig. 1
shows the matrix control screen.
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DJ·195T
2 Meter Handheld

CTeSS ercceccoe
and DCS

hail"hk' l lin] d.al.".lh< ,\lUI.I.,n <••nd <'2':1,,:/­
• ~ S,\II le \ ••,jd."I, ."hl "2J2 I,,,) In:

{,I ;'1 t:. 1',0. Il,,, .\Jlr~, IIq'!. \ 1", \" "1>'11 Il. ",' h.
{ \ Y2b~':I "I",.-;h ~ 'I, nr .1 'il ;n.-' II dj'k.

mode ms, and 8 x uncommitted DSP
modems.

This hardware lineup means we will
ha ve a very versati le digital package
that, in add ition to trad itional modes,
wi ll be so ftw are-config urable fo r any
modulat ion method that may appear
during the sate llite's life time. The op­
portunity is a lso there for people to
write software for the moderns - we
need volunteers to work on th is - but
DSP experience is a must. The sate llite
wi ll ha ve up to 250 watts PEP output.
or about 60 watts continuous. Of that
60 W, the dig ital equipment will have

• ••
Morse Tutor Gold from G.G.T.F~ is the

answer for beginners and experts alike.
-Get thesoftware theARRLsellsand Us<"'S tocreate
practiceand test tapes; and )lon e Tutor Gold is
approved for VE exams at alllevels.

• SIJlCO J987.GGll: I\A<guidednearty 20,000Iunuandpr,..pa:ti""
Iwn. "'ound th< ....odd through proven .ttuelUfed Je-JftI ..ld •
~uiely orcl>ar..:ter•.....-d *"" """''erWl1><>n drills, SInif!:J~ r""",,,,d
menus~ !he pro<>eM .....pIo and fun
*ThIs p«wan> faIura aoy *""~""r~; ,..00",
m.r.ct.. dnIIs ..,1Il th< chanocIcrs you oded; ...t you can Cl'Mc

your ........ dnIIs or lII'JPCl'llCXl Qcs. v "" .... IypC oof\ol you '-or
copy by Nnd and _ tbo ..,.... <>not In: .. I lime PIcl tbo

F.........mor Iho-.dIrd rncUoocI; ........ 1Iw""'" l'requency ..-f
COIhfartoblo! l«youor odedyourcodc~ .. l<nIhsol.word per
..-.usc,For" DOS~ VOl1 .., oIonyt .. _ ,. ....id

CtrtUied
bl' M..... y_ c.w...... your opoakcr

~
or ..,..".j boGrd. And.1fyou ..,..".j "'-"

( I . M..... T. I... e.t" .....>pJN¥OIurnoI_ot.

I••u" So"nd nt...rcr and tho SO"nd I\WI.. CornlJObblhry
f-"= "-- LoR..> .... r,-odcnwL " rCre. I,,",, Yo;;lu>oIo.JIl:y Lid,

3300 82nd St. #E. Luul7oGk, TX 79423

1-800-588-2426 II!iI
806-792-:3669 FAX 806-78 5·:>699 .3l:I
www.rad-comm.com

OR-610T
2Mf44OMHz MobilelBase

Digital modes

mode LS, etc .
The first letter(s)

denotets} the up­
link . The old no­
menclature had to
be c hanged be­
cause there are so
many combinations
possible with P3D's
connection matrix,
incl uding multiple
rece ivers connec­
ted to mu ltip le
transmitters . See
Ta ble 2.

LJ.=.x.'.,..U-a 4fu O})cfl~3Ilcfl~

AUNCO 0C2~:n~
~ !7a :!J7'-.::l lI D If}

L!..
•

OR·l 35TP
2 Meter Mobile

Internal TNC for Packet & APRS ilD

As we ll as the
traditional (analog)
links, P3D will
carry equipment for
the digital modes,

includ ing a de vice called "Rudak."
RUDAK sta nds for Rege nerative
Umsetzer filer Digi tale Amateur
Kornmunikat ion (in English : Regener­
ating Transponder fo r Dig ital Amateur
Communications). This contai ns two
CPUs, DSP modems, and frequency syn­
thesis equipment, so it is configurable
for many (ofte n simultaneous) digi tal
modes . The Rudak modu le supports
4 x 9600 bps FS K hardware mo­
de ms,2 x 153.6 kbps PS K hard ware

..., 52 x
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" T ran s m itte r"

v A eCBrver ..

Fig. 1. Bond-switching matrix controller: (D820S image)

Once P3D has bee n tested in orbit,
the spacecra ft will be loaded with a
sched ule tel ling it which matrix con­
nections [ 0 make . These wi ll often de­
pend on several fac tors . For instance,
the use of microwaves duri ng perigee
passes will result in a high value of
Doppler shi ft (a constant rapid change
of frequency), so these bands wi ll usu­
ally only be operational around apo­
gee, where the Doppler shift is much
red uced. Another factor can be the

a vailability of e lectrical power; if P3D r'::~~~i~~~~~~~~~;;-=-=:-::::=:;:;-:::-;::::::".goes into eclipse , then we don't want
to flatten the batterie s, e tc. The time­
table wi ll be re lative to o rbit position
(sometimes ca lled phase).

The combination of a rece iver on
one band feeding a transmitter on an­
o ther band is generally called a tran­
spo nder, and particular connections
are called modes, Since P3D docs not
carry transponders, mere ly separate re­
cei vers and transmitters wh ich can be
interconnected, the existing mode classi­
fica tion (mode A, mode J, etc.) will
cease and will be replaced by a desig­
nat ion of interconnection accordi ng to
band.

So, a 4 35 MHz rece iver connected
to a 145 MHz transmitter (which was
"mode S " ) will be called mode UV,
and a 1.2 G Hz recei ver connected to a
2.4 GHI. transmi tter wi ll be called
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I 21 MHz T

24 MHz H

I 145 MHz V I
435 MHz U

I 1.2 GHz l I
2.4 GHz S

5.6 GHz C

10 GHz X

I 24 GHz K
--

Table 2. Nell' band designations,

about ~O w atts allocated 10 it. Of
course. there ain't no such thing as a
frcc lunch. Every digital downlink will
need its own slice of the RF power
available, so it is unl ikel y that the full
digital capabi lity will he exploited be-
cause we want to keep the downli nk
signa ls strong enough on the ground.
Since P3D is much farther away tha n a
low Earth orbi t (LEO ) satellite, the
path loss is also much greater. The in-
creased path loss. in fact. just about
wipes out the advantage of the higher
power. so digital users should expect
signal strengths similar to c urrent LEO
digital satellites.

BBS operation will use the regular
PacSat protocols as c urrently used on

other 9600 bps sate llites, hut with
more memory. more file system en­
tries , a nd more files kept on board .
Users o f current di g ital sate lli tes
shou ld be able to work P3D wi th
the ir ex isting equipment. We cur ­
rently have no specific p lans fo r the
153 kbps equipment: possible applica­
tions are international wormholes and
pac ket forwarding.

In addi tion to digita l operations.
Rudak's processor unit acts as the in­
terface for seve ra l onboard ex peri­
ments. It ca n a lso liste n to the ma in
beacon output and process that data.
probahly making it available as files to
download from the BBS. But this is
j ust one module on a fairly busy space­
cra ft. and it is likely that commission­
ing of Rudak will not occur until some
time after launch.

O ther payloads

A block diagram showing the com­
plex ity of P3D is give n in Fig. 2. In
addition to the communication and
support equipment. P3D carries some
other experiments: came ras , radiation
and spectrum monitori ng. a new type
of computer. and GPS.

The SCOPE unit (Spacecra ft C am­
era for Observation of Planets and
Earth) will transmit color pic tures to

Earth taken with two came ras . One de­
livers wide-angle pictures of the Earth
and sky. a nd the other has a telescopic
lens for pictures with more detail. This
modu le was built by the Japanese
AMSAT organization. The dig ita l pic­
tures will probably be compressed us­
ing the JPEG technique and stored in
Rudak for later downloading . Users
ma y later be given the cha nce to corn­
mu nicatc d irec tly with the experime nt
to take pictures on demand.

A second camera unit is carried as a
technology demonstrator for future ex­
perime nts. It is not in tended to. nor can
it. compe re with the SCOPE expcri­
ment. This will produce black and
white images with a slightly wider
fi eld of view than the SC OPE narrow­
angle came ra. Late r. it migh t be used
as a navigation instrument for Earth or
star sens ing.

T he C EDEX (Cosmic-ray Energy
Deposit ion Experi ment) unit examines
radiat ion in space and comes from the
UoSat Group at the Univers ity of Sur­
rey. It consists of (\\'0 parts . a Total
Dose Experiment (TOE) a nd a Cosmic
Particle Experiment (CPE). which are
designed for the varying regions of
the orbit. The T OE picks up the tota l

Continued on page 16
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Fig. 2, Block diagram {lithe Phase 3-D spacecraft .
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NE IYI 25 Amp MixlltyLiter' l
Super hfiht. super MFJ.41 25

compact switching llA""

power supply delivers $10995
25 Amps maximum/ """ ....
22 Amps continuous
at 13.8 Volts !X'. Lo.... ripple. highly r~'ll:t.l l al cd . So

F lIa.\h ! Five-way binding POSl~ for high current.
Quick connects for accessories. Over voltage/cur­
rent protection. 110 or 220 VAC operation. Meets
f CC CI~s H regs. 3.5 Ibs. 5'h\\'x2'hlh 10'1.0 in.

plus s&h
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They are fully protected with Over Voltage cools your power supply for long life.
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you monitor load voltage and current.
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MFJ Switching Power Supplies
Power your HF transceiver; 2 meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MFJ Mightyl.ite'" Switching Power Supplies!
No RF hash • . . Super lightweight . . . Super small . . . Volt/Amp Meters . . .

i\l F.I's new adjustab le voltage switch- No RF HIUh ! :'I.1FJ-4225MV
iog power supplies do it all! Power your .. 25 Amp
III" or 2M/440 MHz rad io and accessories. S14995

M FJ's MightyLitl'.\·l "l arc so light and
sma ll you can carry them in the palm of
your hand ! Take them with you anywhere.

1\0 more picking up and hauling aro und
heavy, bulky supplies that can give you a
painful backache. pulled muscle or hern ia .

i\WJ 's 25 Amp MightyLile' lA weighs
just J .7Ibs. -- that's 5 times lighter man an
equivalent conventional power supply.
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Photo E. Annotated image from the P3D Lab Web pages.

With Fingers Crossed
continued from page 14

accumulated doses of ionized radiation
inside the sate lli te. The CPE should
measure the effect of particle radiation
inside the sate llite while close to Earth
on its Molniya orbi t. These measure­
ments are also interesting in cxami n­
ing radiation e ffects on the sa tellite 's
e lectron ics .

The MO NITOR experi ment scans
the shortwave spectrum from 0.5 to
30 M Hz, but there is not much extra
information about what this data will
be used for.

Photo F. Model of J'3D.
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The experimental AMSAT flight com­
puler technology demonstrator, IHU-2,
is an Intel SA- liDO CPU clocked at
133 MHz. This system supports a
three-axis accelerometer, microphone ,
DSP modem, an d the black-and-white
CMOS came ra previously mentioned.
Camera, microphone, an d accelerom­
eter will be running du ring separation
from the rocket, and data wi II be
downloaded soon after.

GPS recei vers are a lso carried in
addition to the regular navigation
systems. This will a llow onboard pro­
cessing of orbita l da ta. The pri mary

aim of thi s equipme nt is to demon­
stra te that it is possible to generate the
position and attitude of an AMSAT
satellite by anal yzing the GPS data .

Conclusion

One thing wc in AMSAT-UK have
been very pleased about in the past is
the support of all the radi o amateurs
here. Whether or not they are inter­
es tcd in sa tell ite communications,
most recognize that a lo t of hard work
is put in by many unsung he roes and
they wish us we ll; we seem to be doing
some thing right. AMSAT-UK is just
one of man y international groups
worki ng together to keep trends in
amateur radio up-to-date . If you would
like to give us more than just verbal
support, wh y not join and I or contrib­
ute directl y? Your money wi ll no t be
wasted (P3D's cost of several mill ion
dollars mostly came from vo luntary
donations). See the AMSAT-U K Web
page at [http'r/www.u k.amsat.org], or
write to AMSAT-UK, 40 Downsview,
Small Dole, Wcst Sussex BN5 9YB,
enclosing a large (no smaller than 9 x 12)
SASE, with 5 x I Re or $3 for airmai l
postage.
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Low-Cost P3D Antenna Setup
These three antennas are perfect for everybody.

Assembling a satellite ground station can take many paths, and with the advent of
the "Phase 3-D era" (P3D) , the amateur satellite operator has even more options.
The advice common in the last several y ears may be considerably "dated, " as it is most
often targeted at Low Earth Orbit (LEO) satellite operation or the venerable AO- l G, .
which often have conflicting requirements. P3D offers the opportunity to do things a
lit tle differenlly.

Photo A. The UHFNHF beams during 'yield trials."
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P
resented here arc a trio of an ­
tcnna designs ideall y suite d for
the P3D operator on a budget, or

perhaps one with an incl inat ion to­
wards home-brewing. These designs
are just one combination of suitable
solutions and arc not intended to de­
scribe the optimum system, but mere ly
one that will work well for a minimum
investment.

Introduction

One of the most often cited obstacles
to e ntry into the world of amateur sat­
ellites is the cost of the large and ex­
pensive UlV array typical of an
"OSCAR-class" station. These large ar­
rays are de rigueur for many serious sat­
ellite operators to work AO·I O, where 15
to 18 dBi gain is needed to communicate
re liably at apogee. But does P3D have
these same requ irements?

These antennas are e leme ntary and
scalable design s. They are practical,
eas ily rep licated, and inexpensive to
build . Included are a pair of beams for
2 meters and 70cm and a novel heli x

Hrst published in the Proceedings of the
15thAMSAT-UK Colloquium, July 2(0).

design for 13cm. TIle bui lder may
choose to employ fixed circular polarity,

or use switchablc polarity.
These antennas are designed with

the AMSAT-DL recommendations as a

prime gu ideline. and arc smaller than
the "OSCAR-class" ones mentioned
above - much smaller. ' Th is smaller

size leads to less gain. Less gain means
wider beamwidth. Wider bcamwidth
allows less-critical pointing. The infer­
ence one may make is that automated
(and expe nsive) tracki ng is not manda­
tory for P3D. To this end. I offer he low
designs that will all fit wi thi n an
imaginary 5' by 5' (I .Sm x I .Sm) box.
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Dipole Feed B
Each dipole feed
is 100 Ohms Z
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Relay _3" '------.J

--
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Fig. 1. Basic feedpoint col/figuration ofbeam a m CIl IlQS. Fig. 2. 70cm beam f ree space atimum plot.

Photo R. 70cm beam [eedpoitu arnlllxemellf inside a PVC coupling.
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and can be contro lled with TV-t ype
ro tors or pointed manually.

While designed with P3D param­
eters in mind, these antennas are suit­
able for all classes of satellites. from
LEOs to P3D to AO- IO. They have a
little too much gain to work LEOs
without elevation control, but they have
no problem working lIll)' current LEO i f
pointed at it They do not have quite
enough gain to work AU· l0 at perigee,
hut they easily work it out to 30,000 km.

Modes of operation

Mode V/U is the most preval ent

combination in usc today for LEOs,
hut not likel y to he as popu lar for P3D.
The numerous U/V stations equipped
for AO-l 0 wi ll likely be the initial con­
tingent to populate P3D. Very quickly,
though, mode U/S is staged to become
the preferred combi nation (followed by
U S in a few years ). For the transition to
mode VIS it will be quite easy for the
AO-IO-equipped station to simply add a
mode-S downconverter using VHF as the
IF. Perhaps the idle AO- 13 stations will
dust off the gear and become active
again. For the new P3D station bui lder, a
2 meter antenna may even be superfluous!

With the preceding in mind, I will
describe three antennas designed and
bu ilt as proto types in January 2<X>O.
The antennas were tested for only a
short period. as the author had to leave
for an extended stay in Russia. The re­
sults for the beam antennas were e x­
actly as expected; the author worked
stations on RS-13 , AO-27 , 50-35 , AO­
10, FO-20, and FO-29 over a three-week
period and confirmed the modeled per­
fonnance for gai n and FIB ratio. The
results for the mode-S hel ix are less
concl usive, as the testing was limited to
a fe w weekend passes of OSCAR-I I
and one pass of UO-36 with the S-band
beacon ene rgized (Merlion operation).

UHFfVHF beam
design considerations

The effort began as a design exer­
cise . The ori gina l design c riteria for
the 70cm and 2 meter antennas were
(in order of importance):

1. circu lar polari ty;
2. gain of at least 10 dB i (per

AMSAT-DL); and
3. FIB ra tio of at least 20 dB .
I started with the intent of using 3 x 3

elements on 2 meters and 4 x 4 on 70cm.
Mode ling, however, quickly showed
me that I needed 4 eleme nts to reach
the 10 dBi goal and sti ll have a dimen­
sionally tolerant design with accept­
able bandwidth. Once committed to a
4 x 4 design on 2 meters , I opted to in­
crease the 70cm design to 6 x 6 ele­
ments since I had the physical space
now defined hy the 2 meter antenna's



boom. Both antennas were systemati­
cally developed using K·1VX"s Yagi­
Max 3.46. veri fied for behavior in
~EC-t\Vinl)5 . and empirically tested
using available analog satellites.

Tbe antennas are designed as linear
Yagi-Uda beams. but employing a
folded dipole driven element and a phas­
ing line for circular polarity. The physi­
cal construction of the folded dipole
driven clement provides a -t; I transfer­
rnation of the nomi nal dipole fcedpoint
impedance.J'Thus. thc antennae arc de­
signed with a 25 ohm dipole fecdpoint.
but constructed with a fo lded dipole cle­
ment. resulting in a 100 ohm fccdpoiru
impedance. Then. two of these li near
beam antennas arc coupled together in
parallel fashion via a 93 ohm (RG-62)
coaxial cable. producing a summed
feedpoint impedance of (approximately)
50 ohms. Circular polari ty is effected
through a 90 degree phase shift inherent
in a I/-t wavelength section of coaxial
cable. This simple. effective scheme is
shown in Fig. I and described in detail in
The Radio Amateurs Satellite Hand­
book? The 70cm antenna produces ap­
proximately 12 dBi of gain with a 2-t dB
FIB ratio. and the 2 meter antenna pro­
duces a very respectable 10.6 dBi gain
with a 23 dB FIB ratio.

UHF beum const ruction.
6 x 6 elements

The prototype antenna is constructed

Photo C. Double lJeli.\ during assembly.

using 3/4" (l9mm) PVC prpmg and
#10 AWG insulated copper wire 10. 1"
(2.5mm) diameter of conductor]. The
dimensions are given in Ta ble I.

As is visible in Fig. 3. I did not have
ele vation control availahle for testing
the antenna. but I did manage to work
quite a few low-elevation passes of
various LEOs with moderate success
(with the antenna set at about 15 de­
grees elevation). J made it into SO­
35"s very(! ) competitive transponder
at thc northern LOS with this antenna.
whereas I could never accomplish that
feat with my "everyday" TP~1 II." I
was also able to work AO- IO with
ease out 10 30.000 km using 100
walls , working both New Zealand
and Europe from Texas with 55+ sig­
nals on SSB (betwee n the fades. of
course) .

VHF heam construction ­
... x ... elements

Thi s antenna was also constructed
using 3/-t" ( 19mm) PVC piping. hut I
recommend using 1" (25mm) material.
as the boom sag on the prototype was
noticeable . The c1cments are fabricated
from II-t" (6.35 mm) copper tubing. the
kind used for refrigerator water hookup.
This material is very soft and easy to
work with. but would not be suitable for
areas where snow is a frequent visitor.
Aluminum tubing or 3116" (5mm) rod
are commonly available and would
make better candidates for a long­
term-usc antenna. The driven clement
is formed using # 10 AWG insul ated
wire. The nominal dimensions are given

Continued W I page 2 0
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[ Element
Length Distance
(in .lcm) (in.lcm)

f Reflector 13.375/34 0 0.010,0

f Driven Element 12.450/31 6 (x2) 5.751146

Director 1 11.935130,3 11,001279

Director 2 11.875130.2 16,00140 6

Director 3 11 815/30,0 23,501597

Director 4 11.685129,7 32,00181.3

Table 1. 6-elemellt UHF beam (x2)dimem ions.

Low-Cost P3D
Antenna Setup
conrtn uedjrcm page 19

in Table 2. If 311 6" rod is used, follow
the dimensions given in Table 3.

AO-to performance , the rea l lest for
a 2 mete r sate llite antenna, was out-
standing, as the ability to switch circu-
lar po larity made thi s the better
performer whe n direc tly compared to
my 7-e lement horizontall y polarized -
antenna .' On uplink , I could reach
beacon strength on CW into RS-13
with 5 watts. I really hated to take
this antenna down.

Mode S double helix - 10 turns

This antenna started life as an cduca-
tional endeavor. I wanted to experi-
mcnr with a design concept at 70cm
and then scale it "down" to 13cm. The
original idea was to cons truct a pair of
concentric hel ices with one le ft-hand
circularly polari zed (LHCP) and the
other right-hand circularly polarized

Element
Length Distance
(in.lcm) (in.lcm)

,

Reflector 39.375/100,0 0,0j(),0

Driven Element 38.4()Q1',j7.5 (:<2) 17,0/43,2

Director 1 36 500192,7 36.0/9 1,5

IDirector 2 36.250/921 56,011 42.2

Table 2, 4-elemem VHF beam (x2) dimensions
(114" tubing).

Element
Lengt h Distance
(in.lcm) (inJcm)

Reflector 39.750/1 01.0 0.00.0

Driven Element 38.400/975 (>2) 17,0143,2

!,Director 1 37.83019B.l 370/940

lDirector 2 37,56(J195.4 5801147.3

Table 3. a-element VHF beam (x2)dimens ions
(3/ 16" rod ).

Frequency 240 1 MHz

A.iallength 10·7116' (265 mm)

Turn spacing 1·1/ 16 ' (25.6 mm)

Heli x diameter 1-7/16' (27 mm)

Pitch an91e 13 degrees

l englh of wi re 9 It 7·314 in. (2.94 m}

Beamwidlh 38 degrees

Impedance 130 ohms

Table 4. Double helix design parameters.

switch circular polarity proved inter-
csting, as I found on ly about a 6-9 dB
difference on OSCAR II , but it was
easily 20 dB or more on loca l "noise"
(DDS dishes) . Photo D shows the
double hel ix, the weatherproof box
holding a coaxial relay, and a Drake
2880 downconvertcr, Each helix' s
fe cdpoint is cabled out to nne port of
an SPDT re lay, and the re lay common
is cabled to the downconvertcr.

Subsequ ent efforts to model th is de-
sign in NEC4Win9S required use of
the "virt ual" version. capable of an un-
limited number of segments.'! I used
16 segments per turn and soon learned
that the antenna is far from an optima l
design. For those wishing to improve
this rudimentary design , a sign ificant
impro vement in both gain and pattern
can he m ade by tapering the coils
from hack to front in both diame ter
and pi tch. This modification, however,

• ••

'4!~f~~ £~H

".,"8 1-U_ .......

(RHC P) . The premise was that the two
he li ces , at 180 degrees out of phase ,
wo uld be invisible to each other. I built
the fi rst prototype at 70cm to test the
operati on with the rudimentary instru­
mentation at my disposal (SWR and
field strength meters), then tested it on
the air." This effort proved successful
enough that I constructed a 13cm ver­
sion usi ng the AF9Y "ring reflector"
design." This uncommon design was
first proposed by the originator of the
helix, W8JK. 8 An early version of the
13cm helix was used to veri fy the op­
eration of my Drake 2880 (courtesy of
G3RWL, thanks!) using OSCAR 11 as
the signal source ." This first antenna
was a "single" he lix, but I was still
able to copy OSCAR II 's beacon wi th
ease . The design parame ters are de­
picted in Table 4, as developed using
VK5PGT's Helix 5 software program."

This is a small antenna. It is con­
structed on a 12" (3 1cm) section of I "
(25mm) PVC pipe (see also the
G3RUH and W00QC designs in ref­
erence no . 5). Ten turns of insulated
#14 AWG wire are wo und 180 degrees
apart at the 1-1/1 6" (2.7cm) spacing
shown in Fig. 4. The ring re flector is
spaced 1-114" (3.2cm) behind the first
turn and the feedpoim is directly be­
hind the ring rellector, as shown in
Fig. 4. Two he lices are wound and fed
on opposite sides of the pipe .

The do uble he lix proved to have
more than enough gain to repeated ly
hear OSCAR I I at an S2~S5 when
pointed stra ight on to it (I did not have

elevation control).
The rated 16.5 dBi
gain is hard to
verify (and is the
subject of consid­
erable doubt), and
the beamwidth ap­
pears to be in
the 45-60 degree
range.'! The FIB
ra tio also does not
appear to live up
to published fi g­
ures , as I cou ld
detect a fai rly
strong signal off
the back lobe.

T he abi lity to

HORMO L ' "n of ' '' , 64 n ,

Fig. 3. 2m beam free space azimuth plot.
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Fig. 4. Double helix configuration.

Conclusions

Photo D. Double helix during "field trials. "

obviates the orig inal intent of sim ple
construction on a common piece of
pipe. Fig,S is the gain pattern for the
built and tested version. You will note
that the observed poor FIB ratio was
confi rmed in the model , and interest­
ingly, the impedance match and the
gain were both better at 2200 MH z:
1.7 SWR at 17.25 dB i.

Fig. 5, Double helix f ree space az imuth plot.

These ante nnas arc small a nd inex­
pensive to build, and promise to be
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Cruising for Satellites
Ifyou call get away with it, this is the best ofboth worlds,

How do y ou go on a family va cation and still have time to m ake dozens of satelli te
contacts? Take a cruise! A typicel vacation is actually a iot of work, and there is rarely
a moment to escape in to ham radio.

I
f your vacation invo lves travel. that
usually means driving or fly ing . If
you are drivi ng . there is a c hance

that yo u ca n se t up for mobi le sa te llite
operation. I have been e xperimenting
with thi s type of opcrurion for over 20
years. with many successful contac ts.
The mode "W' (70c m up and two
mete rs down ) transponder on AMSAT­
OSC AR-7 and the mode " A" (tw o
meters up and 10 meters down) tran­

sponder on A~tSAT·OSCAR-8 were
excellent resources bac k then. The sat­

e llite receivers were qui te sens itive.

and the transmitters were quite read­
able on the ground wi th the he lp of
preamplifiers.

Howe ver. problems occur whe n you
mi x sa te llite c hasi ng with vacation

dri ving. It is no t a good idea to d rive
while attempti ng sate ll ite contac ts .

Unlike typical VHFfUHF FM opera­
tion , or eve n sho rtwa ve activity. satel­

lite contacts require more foc us on the
radi o. In add ition to tuning in a station
to contact. it is necessary to adjust the
transmitter frequency to matc h the tar­
geted downlink. Then. the effect of

Doppler shift will require constant re­
tun ing duri ng the contact. Obviously it
is better to make sate llite contacts
wh ile stationary. The single-channel
F:vI satell ites are somewhat eas ier. but

sti ll require conce ntra tion. It' s not al­
ways easy to ex plain to fami ly mcm­
hers why yo u' re pulli ng off the road to
play with the radi os. And since the sat­

ellites are only avai lab le for contac ts
whe n they arc above your hori zon.
your operating sc hedule is st rict ly
dic tated by their availabil ity.

If your vacation trave l involves

-

l'noto A. The Premiere Cruise Line' s Big Red Boat III docked at
Coiumel, Mexico.
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Photo H. Heather WB5RMA 0 111/ And,' W5ACM celebrate their
25th weddi ng annive rsary during the cruise.
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Photo C. The typically vacant radio room on the Big Red
Boat III.

Photo D. The radio communications system on the bridge of the
Big Red Boat III was well maintained.
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musical acts, comedians, onhoard pools,
acti vities for kids, organi zed shore ex­
curs ions, private cabins, gambling ca­
sinos, video arcades, formal events,
spas, exerci se equipment, mov ies , and
phone and Internet access. Some even
have sa te llite TV. But most of all, they
have lots and lots of food and free
time. If you' re going on a cruise, start

Hamsats and the cruise

some surprising reasons why you can
easily make time to get on the air.

First, you are on vacation, a real va­
cation, The hardest part of a cruise is
getting you. your family, and all your
luggage on the boat. You may have to
dri ve or fly to the port and, once you
arc there , stand in line , fi ll ou t forms,
and hand ove r your plastic wallet stiff­
eners for scanning and bank account
trimming . f----------------

Then, all of a sudde n, you are on
board. You find your cabin, discover
your luggage outside your door, read
about shore excursions and cruise
events, check the eating schedule , and
kick back. Your work is done. The next
time that you wi ll be a focal point of
the outing will be whe n .it is time to
load your suitcases full of clothes in
need of wash, and th ings that you and
the fami ly have purchased in foreign
ports. into your UAV (Urban Assault
Vehicle) or sedan.

In recent years, c ruises have become
very popular. Defore affordable ai r
travel, the boat was the only way to
visit foreign countries and islands. For
most, the boat ride was just the means
of getting from point A to B. C ruises
today arc not just the means, bu t a pri­
mary part of the vacation. Cru ise ships
are fl oating cities whose sale purpose
is to provide ente rtainme nt and relax­
ation for the passengers.

The majority of cruise lines that work
U.S. ports go to the Cari bbean, Mexico,
and Alaska . T hey have exce lle nt

It 's cruise time

commercial air travel, time fo r satellite
chasing becomes extraordinarily lim­
ited. You can forge t about making con­
tacts on the way to the airport , in the
airport, on the airplane, and during
trave l from the distant airport to your
final des tination. It doesn' t happen. I' ve
tried it.

When you get to your vacation desti­
nation. it's time to unpack , get ori­
ented. check schedules , and. if you are
visiting fr iends or relatives , sit down,
talk, and socialize. You' ll he really
lucky to find some opportunities to get
ready for a sate llite pass and operate. If
you do, you will likely have an audi­
ence of nonhams who will not be im­
pressed by your ability to talk to other
techno types on ham radi o when a cell
phone or the house phone would have
been easier.

If your final destination is a remote
cabin or campout, your time is not your
own for other reasons. Taking care of
"maintenance" chores tends to domi­
nate free time. When you' re not hiking,
sleeping, or eating, it's time to plan, or­
ganize, or clean up. It ' s possible to
break away for a few quick low-orbit
sate llite passes, hut once again, there is
usually an audience or something e lse
that is not being done that is theoreti­
cally your responsibility.

If you can make time while at home
to pursue sate ll ite contacts , you will
be able to find e ve n more hamsa t
time wh ile on a cruise . Does thi s
sound incredible? It 's not. The re are
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Photo G. The Maven m ills at Til/lim ill Mexico l,"erl' incredible,

•

Photo E. Heather IVJJ5RMA Wke'l" rill'
wheel during (/ hridgc' 101lr.

planni ng your utter-the-trip die t now.
hut don't bother to hold back. while on
hoard. It' s not worth it. You will really
miss OUI if you don't indu lge in the
multi-course meals.

Between ports of call. these boats
spend a lot of ti me on the water. This is
when you arc supposed [ 0 calm down.
enjoy. and do nothing. Personall y. I am
not that interested in hanging out in a
floating bar or leaving all of my cash
in a casino. I enjoy the entertainment.
the food. the shore trips. and shooti ng
skeet from the rear deck. I also li nd
satellite contac ts from remote loca­
tions fun and relaxing . You li ve on the
boat for the duration of the crui se.
There arc many opportuni ties to sit in

a lou nge chair on an uppe r deck and
tune the F~1 sate llites like AO ·27
(A MRAD-OSCA R-27 ) and UO- 14
(UoS AT-OSCA R- 14) with an HT
(handle-talkie) . If you work it right,
o ther mem bers of yo ur fam ily or g roup
will hardly notice if you catch a few
passes each day. Unless they harbor
anti-ham thoughts about your hobby.
they may ac tua lly be impressed and
interested.

While celebrating O Uf 25th wedding
anniversary on a cruise to ports in
Mexico. Heather WB5R:vt A took care
of logging station cullsigns on a fe w
passes. My oldes t son Coll in look pic­
tu res for thi s article , and my yo ungest
son Brcu enjoyed plotting GPS coordi­
nates on a map .

Permission to operate

Three years ago we went on a Carni­
val cruise to the Caribbean. The ship
was registered in Panama. so I went hy

the ship's radio room to sec if they had
any problems with my proposed HT
operations while on hoa rd . They
didn't . In fact they were rather sur­
prised and interested th at I intended to
make contacts via harn-rudi o satell ites
while on their shi p. I was warned.
however. not to operate during times
when the ship would he using the VHF
and UHF communications gear. i.e..
when approaching or leaving port and
during any emergencies.

While o n our anniversary cruise on

the Premier Cruise Line's Rig Red
Boat II/ Ihnp:/Iwww.higrcdhoal.coml
last summer. I went hy the radio room
twi ce. hut no one was home. There
were instruction sheets on how to
make phone calls from your cabin. and
a stack of blank FAX sheets for those
who didn 't quite succeed at leaving
work behind. This boat was registered
in Nassau (other Premiere boats are
registered in the Bahamas. Panama.

/'/1010 E Food J('II/1'1II"" J UI"(' ('pical 01/ cruises.
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t'koto II. Ami)' 1V5A CM makes another UO-/4 COIl1(lcr from a
rare grill sunare in the GulfofMexico.



PIJoto 1. And,' W5A CM checks the C PS receiver with a Palm VII. ,
while 011 the cruise

Photo ".... l.ce KOLE£ made over n u('(1111(1('15 while 0 /1 all "imide
passage" cruise to A lf/ ska.

and l iberia ), and I decided that it was
better just to go ahead and ask forgive­
ness late r, if necessary, and start oper­
ating. On this trip, I noticed that there
were a lot more ful ks with ce ll phones,
FRS (Family Radio Service ) HTs and
G lobatStar satellite phones. Since I
didn' t have a big IIF rig. and didn' t start
stringing up dipoles. I almost fi t right
in. Note that it can he rather entertain­
ing to listen in on the FRS frequencies
(462.5625--Ul2.7 125 & 4 67.5625­
467.7 125 MH z in 25 kH l steps) in
be tween sate llite passes.

Unless you lake the time to apply for
licenses in the countries where the ship
Jocks, don 't pla n on operating on
shore. The rules and regulations o f the
foreign ports arc not ignored just he­
cause you showed up on a c ruise. It
also won' t fi t your schedule, TIme is
limited in port . Make the most of it.
The re are sights to see and things to do
tha t you ma y neve r ha ve another

chance to sec or do again . Our cru ise
visited Vera Cruz. Playa del C arme n.
and Cozumcl, Mexico. I focused on
the family. a submarine ride via
Atlantis Adventures of Cozumcl. and the
incredible Mayan and Tohcc ruins at
Tul um a nd Quiahuix tlan respectively.
I'm ready to go hack!

Your shipboard station

It 's possible to pack everything you
need in a small came ra hag. My sys­
te m consisted of an Ali nco DJ-580T
d ua l-band HT, Diamond RH 77B dua l­
hand 15" whip. MFJ 1712 te lescoping
dual -band whip (7S ' co llapsed and
19" ex ten ded) . Arrow II dual -band
hand-held yagi [ht tpv/mcm bers.aol.
com/ arrow 1461index .h tml l. spare 12
VDe battery pack for the HT. the HT's
charger. Delorme Ean hmatc G PS re­
cciver, Pal m VII wi th Pockc tsat and
Solus Pro software. carbud headphones.

handheld microphone. spare batteries
for the G PS unit and the Palm, a grid
square map of the Gul f o f ~le xico and
my A!\ISAT Sate llite Frequency Chart.
With the exception of the Arrow an­
tenna, it all fit in the camera bag, with
the tip of the Diamond untcnna hanging
ou t a few inches.

I inte nded to do some experime nts
with the di fferen t antennas, hu t found
that the con venience of the col laps ible
~1FJ whip made it the a ntenna of
choice. It wus easy to carry a nd use
around the ship. The Arrow spent the
whole cru ise in a sui tcase down in the
kid 's cabin. Had l goucn il out. con­
tacts wo uld ha ve been easier, but I still
managed to success fully complete
over J00 QSOs from nine rather ra re:
grid squares in the G ulf. using UQ- 14
excl usive ly ( 145.975 up and 4 35J 170
down). I have since discovered th e:
Prymc Mod el Al-800-B:\C dual-hand
te lescoping whip. It is 9.5" collapsed

PhotlJ I , TIle C PS receiver; compotes: radio. and other accessories
were compact, easy 10 use. andeffective while 011 the vacation cruise.

Photo I~ Russ K5NRI\ 's QSL card from his trip 10 Luke Powell in
Utul,.
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Phone Line
Privacy Protector

I wasn't the only one

Other satellite enthusiasts were also
ridi ng the high seas during the summer.
Lee Devlin K0LEE [hltp1/mcmbers.
aol.comlLee8101ham.html) took the
inaugural "geck" cruise [http://w ww.
geekcruiscs.com] called the Perl Whirl.
Lee used a Yaesu Ff-5 l HT and an Ar­
row 11 a nte nna to make over t 20 con­
tacts from 15 different g rid squares.
While making a UO-14 co ntact, Lee
was interviewed by a writer from
wired magazine who was fascinated
with the concept of using an FM
hamsat to make contact with other
hams in the lower 48, as well as a few
Alaska regulars . Lee 's cruise was
through the A laska "inside passage,"
and had other hams on board like
Steve K4HG of APRServe fa me (http:/
/www. find u.com] and Steve N4RVE
[hup:/Iwww.microsh ip.com) . A fun
feature of Lee 's cruise was a flight on a
DeHaviUand Otter to a camp up lhe
Taku Ri ver fo r a Salmon cookout.

Russ Tillman K5N RK (Vice Presi­
dent o f AMSAT Pu blicatio ns) worked
UO- 14 as maritime mobile on the MV
C PR while o n vacation at Lake Powell
in Utah. W hile he wasn't out o n the
ocean, a lot o f the co nd itions were the
same . During his week stay, Russ con­
tacted over 20 statio ns using on ly a
two-watt HT and a whip antenna. He is
a lready making plans fo r vacation ne xt
year w ith gear for AO- IO (A MSAT­
OSCAR- IOl , AO-27. FO-20 (Fuji-OS­
CAR-20), FO-29 (Fuji -OSCAR-29),
RS-13, UQ- 14, and possibly Phase 3-0

Continued on page 58

put in the coordinates from my GPS
recei ver and let the program run. The
GPS receiver was a key part of my
gear. The DeLorme Earthmate GPS
receiver [http://www.dclomle.coml con­
nccts di rectly to the Pa lm. U sing
Dcl.ormc's Solus Pro software, I could
get my exact location quickly. Some
G PS receivers will also pro vide the
current grid sq uare. Mine d id not. so I
also had a grid-square map from (http://
www.arrl.org]. Most of the operators
on the FM satellites are grid square col­
lectors. It's fun operating in uninhabited
grid squares. You become rare OX.

O rbits and location

and 34" extended. It is a remarkable
portable performer for sate llite work.

The radio. an Alinco DJ-580T. was
c hosen because 1 was familiar with its
operation. It has five watts out with the
large (1 2 VDC) battery pack, and it is
full duplex: I can transmit on o ne band
while simultaneously listening on the
o ther. I ha ve been using it for portab le
FM sate llite work since AMSAT-DS·
CAR-21 . Any dual-band HT that has a
few watts out and can do full duplex
will do well. Some satellite chasers have
succeeded with a dual-band HT that is
not full duplex, but it takes practice. The
earbud headphones and the handheld
mic are extremely useful when position­
ing the HT for the best signal, and avoid­
ing feedback through the satellite.

The biggest issue is knowing where
you and the target sate llites are at any
given moment. One solution is to plot
all of the orbits for all o f the satelli tes
you wish 10 work prior to the trip. This
requires that you know the co mplete
itinerary for the boat. Then you can print
out all of the predictions using your sat­
cllite tracking program of choice . I have
used GrafIrak from [http ://www.rcallen.
com] since there are still Y2K glitches
with my version of Instant'Trak. Loca­
tion appro ximations are usually good
eno ugh. Adjustmen ts ca n be made
during the actual pass .

Th is ti me . I had a Palm VII wi th
a very effec tive tracking program ,
PocketSat. You can download a share­
ware version of PocketSat from [hup:/1
www.palmgear.com] . T he latest revi­
sio n (V2.0) p rovides co lor support for
those who have the Palm lIIe . The
shareware version is fully func tional.
but lim ited to tracki ng five satellites at
a time. This is q uite adequate for those
who only want to keep up with the FM
satellites and a fe w o thers. The
program 's only deficiency is that it will
not track AD- IO, or other non-circ ular­
orbit satel lites.

Prior to the trip. I put in a recent set
of satell ite elements and ran some pre­
d ictions for the first day offshore . The
results were identical wi th those plot­
ted by GrafIrak. Whenever I wanted to
check out some passes o n the crui se, I
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Gerald A. Brown R3/K50E
18915 Windsor Lakes Blvd.
Houston TX 77094
[k50e@amsat.org)

From Russia, With Satellite
" The name is Brown, Jerr y Brown. "

This is not a "h ow co " on oper ating satel l i t es i n a foreign co u n try, but rath er an
in formal accoun ling of one a ma teur radio operator 's brief experiences in Russia. lf
y ou Chink you 1V0uld like 10 operate sa tell i tes from anochcr councry, your Iirst p lace 10
gacher infor malion might be the ARRL's Web si te [www.errl .org]. For informalion
aboul operating in Russia, visi t K0XQ's excel len t si te a l [www.rossiy u.netrktlxq.lu rn].

think a nonduple x radio and simple.
omnidirectional VIUHF antennas are
fa r from optimum for sate ll ite ground
station opera tion. and you are right.
But that docs not mean that wi th a
little work and pers istence . you ca nnot
make contacts a nd yo u canno t ha ve
fun . I sure did both!

The Yacsu Fr-lOO was an ideal rig
for my little DXpedition. It allowed
me to work HF (my main interest was
the IAR U HF World Cha mpionship),
work sate ll ites in "split" mode (a lbeit.

ac tivity. Sti ll. many of the satell ite
footpri nts would reach into eastern Eu­
rope while the sate llite was east of me.

M y station consisted of a Yacsu Fr­
100 and three home-bre w antennas: a
10 meter dipo le . a 2 meter ground
plane , and a 70cm Eggbeate r II. (For
furthe r information on thi s an tenna.
see Bro wn, Gerald R.. "T he Eggbeater
II Omni-di rection LEO Antenna: ' Tile
AMSAT Journal. SepL.lOct. 1999. pp.
1.t- 16 . or IhtLp :l/me mbers .ao l.coml
k5oejerry/cggbeatcr2.h tm)). You may

Operating cond it ions

I lived in a converted apartment
buildi ng, now a hote l. the most com­
mon dwe lling all ove r Russia. My 3rd
floor room had a balcony, hut unfortu ­
nate ly it only had exposure to the north
and east. I was completely blocked by
tall er buildings from 130 degrees to
350 degrees azi muth. As you can prob­
ably imag ine , Siberia a nd the arc tic
are no t hot spots o f amate ur sate ll ite Photo A. Station setup.

I
had the opportunity to spend six

months in provincia l Ru ssia earlier
this year (February through Au­

gust). mostly in the formerly closed
c ity of Dzerzhinsk (used to be called
Gorky in Soviet t imes ), abo ut 500 km
NE of Moscow. It took four months to
acquire my Russian ope rati ng license
from the Glavgossvyaznadzor Rossii
(GGS N. the Russian vers ion of the
FCC) in Moscow (to sec a copy of the
GGS~ license . go to: lhup:/Imemhc rs.
aol .com/grbrownrussia/license I .j pg]).
That time was followed by consider­
able travel in-country to St. Pete rs­
burg, Moscow, and Krasnoyarsk (the
Ura l Moun ta ins in centra l Siberia ).
leaving me with only a few short
weekends for active sa telli te operation.
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The antennas were also small and
portable. hut these were carried in my
checked baggage. I used nothing more
than some PVC pipe and common
house wire for the antenna construc­
tion. The 991 3F coax for the 70cm an­
tenna was the heaviest and bulkiest
item in my portable station arsenal.

working the easy ones

I thought the F~1 birds would be
easier than in North Ame rica. simply
due to less "competition." I also
thought AO-27 would be my best
cho ice . 1was wrong on both cou nts.

The QRM on AO-27 was horrific ! I
never made a sing le success ful QSO
on that workhorse mode J sa telli te. As
the hird came over my northern hori­
7On. the uplink is captured by what ap­
pears to he a 2m CW beacon. a lthough
I could never discern wha t inte lligence
lay behind the seemingly random char­
acters bei ng sent (no. it was not RS·121
13), As the bird moved down over cen­
tral Sibe ria. FM hroadcast music
dominates the downlink. with an occa­
siona l strong Ru ssian station able to
break in and make a call, I heard a
few successful Russian QSOs. but never
heard any from Scandinavia or Europe.

UO- 14 was a different story, I found
contacts easy and plenti ful on this re­
ce ntly ac tivated mode J satellite. in­
cludi ng several with some old AO-IO
friends. It was a real treat to hear fa­
mi liar cal ls like LY3BH. OZ IMY. and
O~IDLL on a Low Earth Orbit (LEO)
satell ite ! Unfortunate ly. the F~f LEOs
don' t offe r the opportunity for rag­
che wing like AO- I0, M y biggest regret

was not bei ng able to hear the bird
when it was west of me. giv ing me the
opportun ity to QSO with old AO-IO
frie nds from Italy. France. and the UK,
I never heard SO-35 turned on over
Russia .

working the SSB satel lites

The SSB sate llites arc my preferred
form of sate ll ite communication, af­
fording more time to have a p leasant
conversation and getting to know the
operator on the other e nd a lin le better
than is possib le on the rapid-fire .
eve r-so-popular. FM birds. Making

PSE
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Gerald R. Brown "Jerry"
18915 Windsor Lakes Drive
Houston, Texas 77094
USA
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pleasant surprise was the effectiveness of
the DSP in FM mode - not a feature my
full-size rig ut home has available.
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/'/1010 C. My Russian QSL card.
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not full duplex), and is sma ll e nough to
carry in my hand luggage. along with a
tiny MFJ Migbtyl.ite power supply. One

1'''010 R. VIUUF (lntel/flOS 011 the balconv:
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successful contacts on SSB using a
nonduplex rig involves using one. or
both. of two techniques:

I ) Calling CQ and scanning a
range of the expected downlink pass­
band. This was effective on RS- 13
and FO-20. where the SSB "ca lling
frequencies" are fair ly standard at
29.480 and 4 35.850 MHz, respec­
tivel y. Usi ng mode A (2 meter up­
link). I recei ved nice s ignal report s
from UR4MSP and SM0NJO on RS­
13. This method is often employed
by mode K (15 meter uplink) opera­
tors using their HF rigs . Since FO-20
has a mueh higher altitude than the
othcr amateur LEOs. I made my one
and only central European contact
with IW IHX on this. my very favorite
satel li te.

2) Guessing/esti mati ng the Doppler
shirt and responding to an other
opera tor's call. This technique often
requ ires a qui ck response. checking
to see if you are heard , then adjusting
your uplink by I kf-l z or so. then re­
sponding again. This worked for me
on AO-IO and I had a nice QSO with
LY3BH on this bird also. Not bad for
an omnidirectional antenna. a nondu­
plex rig, and only 20 Watts uplink
power!
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After just getting into the swing of
satellite operating on weekend morn­
ings, my work assignment was cut
short and I returned home to Texas ear­
lier than planned. Still , the opportunity
to work amateur satellites in a foreign
country was memorable and exciting.
manag ing two-way phone contacts
with the following countries: Ger­
many, Lithuania. the Ukraine, Den­
mark, Finland, Swede n, Kazakhstan ,
Russia, Poland, Belgium, and Ita ly. If
you have the opportuni ty to trave l to
some foreign locale. consider how
much fun you can have working the
amateur sate llites with small, portable
systems and simple. omni-directional
antennas. If you are interested in view­
ing more detai led color photographs.
please see: [http://membcrs.aol.comJ
kyoc I and cl ick on the "Russian site"
link. Fa
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Hugh Wells W6WTU
1411 18th Street
Manhattan Beach CA 90266

Inside Digital TVNCR Tuners
Part 2: Data transmitterfor testing.

This is part ova of a series of seven discussions regarding the operation and use of
digital TV/VCR tuners. Part one discussed the t1\"O types of digital tuners and provided
a brief overview of frequency synthesizers as used within a digital tuner.

Fig. I . Block diagram of III(' data transmitter: Each shift register is side- loaded ..vith
8 bits ofdata.
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eontrol lines providing input to the
tune r. There are a variety of ways that
can be deve loped to provide the con­
trol. Those conversant with di gital

techniques. microcontrollers. and com­
puters will perhaps find them to be the

easiest to impleme nt as a cont rolle r. In

my case. a person less conversant with

di gita l techniques hardware . I chose to
deve lop a simple data transmitter from
readily available parts . While consid­
ering the design of the data transmitte r.
it became evide nt that I' d need a way
of testing its operation once it was
constr ucted. Therefore. a data rece iver
was a lso developed , hut it isn' t a nec­
essary item for exercis ing the tuner.
However. it does provide a visua l d is­
play of the data se nt to the tuner. which
is a boost to your confidence level. The
data receiver will he discussed in the

next part.
The conce pt of the data transmi tter

is to side- load the required tune r ccn­
trol data into shift reg isters and the n
seria lly cloc k the data into the tuner.
Fig. 1 shows a block d iagram of the
data transmitter. Thi s is essentially the
same process that would he accom­
plished by a computer, hu t in this case .
most of the "work" is done manua lly.
Fig. 2 shows the schema tic for the
transmitter. including the use of a
clock counter and anti-bounce sta rt
circuit. A single anti -bounce clock
switch cou ld be used for clocking data
and eliminate the need for the counter
portion of the data transmitter. Without
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his part \\" ill discu ss the data
transmi tte r that I used to contro l
the digital tuner during the

study and testing o f the tuner. To test
a digi tal tuner. it is necessa ry to gen­
erate a clock stream and data bits. and
to provide an enable signal on three
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The tests failed to show up the reasons
for glitching. By switching to the
74HC 165 part . the circuit settled down
and behaved as expected.

the counter, the operator would have to
keep track of the number of clock
pul ses being provided .

Side-loading or the registers is ac -
complished using dip sw itches . I chose L _
to use three 8-swi tch di p switches and r
operate them inverted so that e lectrical
"on" is down and up is "orr." T he ob­
jective was to provide a solid LOW at
the input or the regi ste r for a "0" input.
When switched "off," a pull up resistor
puns the node to +5 volt.. for a logic
HIGH .

From an operator 's perspective. the
switches are down for a data LOW and
are up for a data HIGH. which elimi­
nates lhc confusions or switch logic. In
other words. up is a "1" anddown is a "O".

At first, I tried using standard TIL
74165 shift registers in the initial de­
sign. and rou nd them to he very sensi­
tive to glitching problems. I was
unable to resolve the problem even af­
ter performing troubleshooting using
an oscilloscope and a log ic analyzer.
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choice of clock frequency was quite
random. and may be at whatever speed
is desired by the operator as long as it
doe sn 't exceed 100 kflz. When operat­
ing the tuner on the workbench. the
low clock speed seems to he adequate.
Running it faster did not enhance or
de tract from the study of the tuner.
Starting and stopping of the 555 is ac­
complished by ra ising and lowering
pin 4. which is the 555 's control pin.

Before using pin -I- for start-stop con­
tro l. I tried free-running the 555 and
then gating the output through a logic
ga te. Although the process worked to
some degree. the resu lts were a litt le
unpredictable . Switchi ng the control
10 pin 4 o f the 555 prov ided positive
contro l over the clock.

Cou nter

Even though clocking the data
manually worked OK, I chose to make
the clocking more automatic by using
a counter to create a "stop" function at
the end of the se lected count sequence.

To ach ieve a bit stream count in the
range of 18-20 bits, a pair of 7490 de­
cade counters was selec ted and con­
nected to operate in cascade . Because
7490 counters do not provide a carry
outpu t that is desired to drive a second
stage . only a count of nine is obtained
from the fi rs t counter. instead of the
normal ten. The second counter in the
chain is the " l Os' counter. It is capable
of counting to 100, hut is stopped at the
end of the 19th clock pulse. Decoding
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Output circuit

end of count " 22", should the extra
clock counts be desired.

A truth table. shown in Fig, 3. was de­
veloped to provide visualization of which
Ie pins (0 "pick," both for coupling the
counters as we ll as to determi ne the
"stop" bit.

During the counter development, it
was unknown which counter pins to
use to obtain the desired STOP count.
Therefore , to accommodate a variety
of decoding schemes, a 74 10 triple in­
put gate was selected and is shown in
the schematic. However. in the fi nal
circuit only two inputs were required
for each decoder. If desired, a 7400
two-input gate may be used as a re­
placement for the 74 10. wi th the ap­
propriate pins be ing accommodated.

Tuner communication is provided
through three wires connected to spe­
c ific functions gene rated within the
transmitter. T he ENABLE line is also
the register's LOAD line , which al­
lows the shift registers to be side­
loaded with tuner control data when
the ENABLE line is LOW. Raising the
EN ABLE line allows the data to be
clocked through the regi sters into the
tune r. There is a " two clock bit" data
disp lacement bet ween a transmitte r
switch position where it ends up within
the tuner 's register. Accommoda tion of
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Fig. oJ. Component placement for the data transmitter:

(he counter from pin 9 of the second
counter and pin 11 of the fi rst provides
a stop pu lse, after the 19th clock,
which IS tra nsferred back to the
amibcunce start gate. stopping a ll or-
crations. Picking up pin 9 from both
counters provides a "stop" after the

Parts List for Data Trans mitter

at . 2. 4 4.7k 1/4 W resistor

R' 2.2k 1/4 W resistor

RS, S, 7
l k R-pack Bourns 4610X·l 0l·1 02
g·pin SIP or eqoiv.

c i , 2, 3,
0.01 j.lF 50 V disc ceramic capacitor

4. 5. 7, B.
9

or equ,v,

1
06

10 j.lF 16 V radial lead cecectoe or
equiv.

C'O
roo-sec F 16 V ra<iallead
eeceeeo- or aquiv.

I SWl
SPST momentary push switch. any
type available

SW2.3.
81>1" SPST DIP switch

4

IU, 7400 quad 2-input gate

U2 555 timer IC

74HC165 8·bit serial shill register:
U3, 4, 5 NTE 74HC165, Digi·Key 296·2098·

5·ND, Mouser 511·M74HC 1S5

US, 7 7490 decade counter IC

U8 7410 triple 3·input gate

Mise Ie sockets

Table I . Parts list/or the data transmitter.
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Fig. 5. PCB top foil side,
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the displacement is handled by shifting
the data entry position appropriately
on the data switches until the data
lands into the correct register position.
Tech ni ques for finding the correct
position are discussed later.

Data output for the tuner is ob­
tained directly fro m the se rial outpu t
port of the MSD shift regi ster. To
pre vent an accidental entry of a " 1"
in the LSD position du ring clocking,
the LSD register 's serial input port is
grounded .

A direct output from the 555 pro­
vides the clock signal for all of the
transmitter functions as well as for the
tuner, Buffering of the clock line to the
tuner was not requi red because the
555's output driver will dri ve a large
number of logic load". However, a clock
buffer may he added to the circuit if
the user desi res.

Packaging

Packaging of the data transmitter
was done on a double-sided printed
circuit board. where as much ground
plane as poss ible was left on the board.
The component placement for my data
transmitter is shown in Fig. 4. The
parts list is shown in Table 1. Al­
though circuit board construction may
not be required for the project , after
noting the 74165 glitch issue that oc­
curred, I' d recommend a board if one
can be made. In the absence of a suit­
able board, direct wiring of the circ ui t
may work if the 74HC t65s are as
glitch tolerant as they appear to be. I
used Ie sockets on my board so that I
could switch ICs around while trouble­
shooting the glitch issue. I' ve not ob­
served an issue with the use of sockets
on my hoard.



Fig. 6. PCR borwmfoil side.

•

The lower side of the board carries
the logic circuit, while the top side car­
ries the clock, enable. and power cir­
cuits. Jumper wires were used to
complete power circuits that became
trapped by logic circuits. "Z"-wires
were used to connect power and
ground circuits between the two hoard
sides.

It is necessary to provide as much
ground plane as possible on the board
and use an ample numhcr of bypass
capacitors . Bypassing Ie vee lenni­
nals to ground with capacitors having
short lead lengths reduces the possibil­
ity of logic glitchi ng. AI least one or
two high value filter capacitors should
be used on the Vcc line as well .

Part s ix of thi s series will show a
proced ure and detail s for making the
printed circuit hoards for the data
transmitter. The procedure described

IS simple and provides reliab le
boards.

The next part of the digita l tuner
series will di scuss the da ta receiver
and then he followed by a d iscussion
of how to interrogate and test d igita l
tuners. fil
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Jim R. Walls K6CCC
609 E. Newburgh St.
Glendora CA 91740-6031
[k6ccc@amsat.org]

OSCAR-10 Antenna System
A look at the high end of the antenna spectrum.

My satellite station is what is generaliy considered to be an OSCAR-IO-class station.
That means that I have long boom circularly polarized ysgis with remotely switctisble
polarization, tower-mounted GAsFET preamplifiers, elevation and azimuth rotators,
and high quality coaxial cable. Althougli many people operate satellites with very
smali antennas, this is a discussion of the high end of the antenna spectrum. I use this
with a Yaesu FT-736R, which many people consider to be one of the best satellite rigs
ever built. I have never used the digital satellites, so this discussion will be limited to
use of the analog satellites on the VHF and UHF bands.

A
s of thi s writing there are six
such satell ites - three FM
"bent pipe" repeaters (U0 414,

AO-27. and 50-35), and three analog
transponder satellites (A0410, FO-20,
and FO-29). In its current configuration,
my station is overkill for the FM satel­
lites, works very well for FO-20 and FO­
29, and is marginally adequate for
AO-IO. If all the predictions about P3D
become true, it will work very we ll for
P3 D.

As any station is only as good as th e
weakest link, I will go thro ugh eac h of
the parts of the antenna system. Th is
will incl ude some discussion about
how or why each component was se­
lected, how it' s used and ins talled, and,
in some cases , some di fferent points o f
view. I will also discuss changes that I
would like to make in the future.

The a ntennas

For antennas, I am using KLM's
long boom circularly polarized yagis.
For 2m, this is a 22·e lement crossed
cleme nt-type yagi ( I I elements in
each plane) o n a n l S-foot lOcinch
boom. The 430 ante nna is a 40-ele4
mcnt crossed e lement-type yagi (20 in
each plane) on about a l2- foo t boom.
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A lthough these antennas are no
longer manufactured. they arc not
overly hard to fin d on the used market.
For many years, they were cons idered
to be the lOp end commerci ally manu ­
factured c ircu larly pol arized sate llite
a nte nnas for 2m and 430 MHz. I
bought my antennas from the estate of
a silent key. If I were to purchase new
antennas today, I would undoubtedly
go with the M2 antennas, as they are
fine antennas and th e best currently
available manufactured antennas o f this
type. Photo A shows the two antennas as
they currently are mounted .

The m ou nting boom

One of the perpetual d iscussions about
sate llite antennas is what kind of
mounting boom to use. The purists will
tell you that a crossed clement-type
CP yagi must be m ounted on a nonme­
tallic boom with no cond uctor of any
type (includi ng the fe edline) in the an­
tenna pattern . And they are right - to
a po int. Yes, there will be pattern di s­
ruptions by having a m etalli c boom or
other cond uctors in the an tenna pat­
tern. Wi ll you notice a difference?
Most likely not - or if you do, it
won 't be much of a d ifference.

I have used my current antennas on
both a nonmetallic boom and also a
steel boom. When I fir st pu t my c ur­
rent antennas up, they were m ou nted
o n a l Zcfoot-long wooden boo m of
l -inch dowe l. This was c hose n largely
because I happened to already have it.
The wooden boom worked OK, but
flexed far more than I was happy with.
The next step was to install a 2-inch
steel mast sec tion about 7 feet long
coaxially ove r the ce nter of the
wooden boom, wi th the mast section
well secured to the boom. Thi s gave the
strength of the steel and still did not have
a metallic boom in the antenna pattern.

Th is worked o ut very we ll and
would sti ll be in use today, had I not
broken the wooden m ast. Hint: Don't
rotate the antenna through 180 degrees
of vertical rotation from inside the
shack (where you can' t see the anten­
nas), while your work ladder is block­
ing the antenna trave l. Rotator one ­
boom zero - time for ne w boom. A f­
ter breaking the boom, I used what I
had lying around that day, which was a
Radi o Shac k l Ocfoot mast (RS. part
#15-848) . Mechanically that works fi ne,
and I have not really observed any di f­
ference in an tenna performance . When



Photo A. Here are the two amenl1as as they currently are mounted.

I get my tower up a nd re locate these
antennas. 1"11 like ly £0 back 10 using a
nonme ta llic bourn. however.

Rotato r s

lf you arc installing a large antenna
array. you will need to rotate them in
both azi muth and elevation. With a
short yagi . it is possible to get away
with only using azimuth rotation, but
long yag is are directiona l enough that
azimuth-only rotation is very limiting.
Although there arc several o ptions
available fo r the perso n wanting to put
someth ing together, the only currently
available com mercial product I know
of is the Yaesu 0 ·5500 EVAz rotator
combina tion. It's desig ned for the
purpose and it works very wcll. If
you have any thoughts of compute r
control of the rotators, bite the bullet
and get the Yaesu rotator com binatio n.
It's designed for it.

If you buy a Kansas C ity Tracker, it
comes w ith a cable a lready wired for
thi s ro tator as well . I origi na lly used a
rotator that, whi le it was a line rotator,
was not well suited for interface-to­
computer control. After almost co m­
plete ly rewiring it. I still could not get
it to work right. The problem was that
the pos ition sense w ire in the co ntro l
cable was ab o used for o ne side of the
AC power to the brake release . AI·
though the resulti ng 4 vo lts of AC hum
did na t bother the front panel meter at
all. it played heck wi th the anal og-to­
digital converter in the Kansas Ci ty
Tracke r. I fi na lly gave up and bo ught
the G5500. and am very happy with it.

Preamps

Remem ber the old ham adage, "You
can't work ' em if you c an ' t hear 'ern"?

This is as true on sate llites as any­
where e lse - if not more so . Although
a tower-mounted preamp is normally
not required for the f M sate ll ites, and
only occasio na lly o n FO· 20 and FO·
29, it is highly recommended for AD·
10. A preamp mounted at the antenna
or tower top will make up for e ven a

quite long fecdline run .
Make sure thai you get a preamp that

has buil t-in relay sw itch ing. I am using
the preamps from Advanced Receiver

Research. Several other companies
bui ld fine preamps that will pcrfonn
very well for the pu rpose . T he
preamps I am using are no t designed
for o utside mounting. so I have them
mounted in an o utdoor electrical box .
T he box is mou nted just below the ro­

ta tors . The preamps are controlled
from in the shack. Photo B sho ws the
e lectrical box with the two preamps in­
sta lled in it. The preamps are stacked
one behind the other so that on ly the
2m preamp is vis ible. O n the le ft wall
o f the box is a termina l strip that con­
nects the power wires to the preamps
and the phasing cables for the antennas
to a cable down to the shack, where a
switchbox I built co ntro ls the preamps
a nd antenna po lari ty phasing .

S up port ma st

At th is time, I am usi ng the botto m
three sect ions of a Rad io Shack 36·
foot push-up pole (R.S. part # 15­
5067). This is sitting on a base piece
set in concrete and clamped to the e ve
of my house at abo ut at the 15·foot
level. The height of the mast was ad­
justed so that the bad end of the 2m
antenna just clears the peak of the roof
when the antennas arc poi nted straight
up. Each joint between mast sections is

pinned. Thi s is high ly important. a s the
rotational torque of the large antennas
mounted at the e nds of a long cross
boom will cause problems if the mast

sections are not p inned. Do not depend
on a friction clamp. One problem w ith
a sate llite antenna installation is that it
is not possib le to gu y the mast very
close to the rotators. as the g uys wo uld
foul the antennas when they arc
pointed up . On the other hand. there is
litt le need to put the antennas very
high . Unless there arc local obstruc­
tions, add ing height only adds feedlinc
loss. For th is reason. I have the mast
no higher than needed.

Continued all page 58

Photo H. The electrical box \l'j,h the IWo
preamps ins talled in it.
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Roge r J . Cooke G3 LDI
The Old Nursery,
The Drift,
Swardeston,
Norwich,
NR14 eto UK

Satellite Gateways
TIme \'011 tried one?

The terrestrial packet network has been with us now for over 15 years and it now
seems to be in a decline. There are several reasons for this decline in popularity . At its
peak, packet radio was new, no other mode existed like it, and it was a great time l or
experimenting co see just what could be done. Once established, with links and nodes,
pessing traffic became more of a service. With the explosion of the Internet, and mobile
telephone networks, a lo t of the magic of amateur radio has gone. However, there are
still some of us "old -timers" who still try 10 maintain the s ta tus quo, and to try to make
the ama teur network evolve further. Unfor tunately some of the or iginal founding
amateurs who started the data r evolution have also deserted the sinking sh ip!

T
he amate ur sate llite organizu­
tions have put an immense
a moun t of work into designing,

buildi ng and launching numerous sat­
ellites over the years. The latest one,
Phase 3-D should be in orbit a nd
worki ng by the time you arc reading
this . This wi ll ex pand the horizons of a
101 0 1' amateurs who are unab le to erect
large an tenna systems in their back
yard. Communication across continents
should be commonp lace and fo r a
large pe rcentage of the day, regardless

Photo A.. Author s a ll1e ll 'la system.
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of propagation . There are al so several
Low Earth Orbite rs that have bee n
tirelessly worki ng a nd orbiting the
Earth for a number of years. These arc
the sate llites that arc of interest to the
Data enthusiast, and in particular Uo·
Sat· OSCAR·22. Thi s satellite is the one
used for the transfe r of data from the
terrestri al network up to UO-22 and
back down again when it appea rs on
the o the r side of the g lobe . It is a very
satisfying feeling to know that ama­
teurs here can pa.o;s mail in (his way on

earth. but even th is has declined in
populari ty, largely du e 10 a migration
10 the Internet a nd Evmail. I hope that
by descri bing the system. we can en­
courage more amateurs to usc amateur
radio for amate ur traffic and he lp sup­
port a system that can evolve to even
greater things.

If we don 't do th is. there arc greedy
commerc ial eyes looking at our VHF}
UH F hands right now and rubbing
their hands. If those frequencies are
"sold off" we will never get the m back
agai n. This is a classic case of " usc it
or lose it:' Anybody can pick up a
telephone .

System Hardware

Radio - As the data link operates
full duplex. it is necessary to have e i­
ther two transcei vers . or one that can
ope rate both hands simultaneous ly.
The modem ones, such as the Ff-847,
can do th is. so th is simplifies the radio
requireme nt. I run the lcom 271147 1
combinatio n a nd it works just as well .

Antennas - The uplink to the
Pacsat is on 2 meters and the downlink
is on 70cm. O bviously signa ls arc not
enormous. so some gain is needed . The



SG·2020

1-800-259-7331
wwwsgcworld.ccm·1

Cont inued on p age 40

For more information about TrakBox,
E-mail Fred Southwell G6ZRU at
[g6zru @amsat.org] .

Another method is the PCB from
Dave Lamont ZL2AMD. This is a
PCB that mounts inside the PC, does
not use a COM port and is conve­
niently out of the way. It does a similar
joh to the TrakBox and takes up less
room, plus it saves an IRQ. Contact
Dave Lamont ZL2AMD, 5 10, Ken­
nedy Road, Napier New Zealand 4001 ;

•

eo, Box 3526 Bellevue, WA 98OCl9 USA
Phone: (425) 741).6310 Fax: {42Sj 746-63R4 Email: sgc@sgcworId.com

TheWorld's SmallestFull-FeaturedHF·SSB Radio

he SG-20ZO is the perfect choice for base, backpacks or business trips.
• Weighing in at just 4.5pounds, the SG-2020 features fullyadjustable
output power from0to 20watts PEP. • Lowcurrent requirements in

receive mode allow practical battery pack operation. • A
bullet-prooffront end provides thirdorder intercept at
belter than +1MB, virtually eliminating adjacent channel
interference. • Designed with the portable user in mind,
it comes complete with built-in, fully adjustable mode 'B' Iambickeyer,
VOGAD basehandspeechprocessing and RF clipping. • All this plus
legendary sec qualityand reliability at an incredibly low price.

Forcomplete details on the
SG-2020, see your secdealer, •
orcheckout our website.

I
•

·BASE STATIONS •BOATS •PLANES •AUTOMOBILES'

Doppler can move the frequency some
15 kHz.

In order to automate the system and
save Sysop time and worry, there has
to be a method o f controlling these pa­
rameters . The TrakBox is one such
way, and was designed by JA6FTL of
Jamsat. It is a stand-alone unit, sup­
pl ied as a PCB , and has to he built and
mounted in a box. With a weekly feed
of Keplerian clements, it tracks up to
16 satellites and controls the radio
gear, compensating for Doppler shift.

Control - Running all this eq uip­
ment every day for a large percentage
of the day, it is essential that the satel­
lite is tracked on the nose, and also the
radiots) are moved in frequency to com­
pensate for Doppler shift. On a Low
Earth Orbiter (LEO) such as UO-22,

Computer - This can be anything
from a 386 upwards, preferably not
less than a 486 however! It is actually
much easier to run two computers, net­
worked together. The Satgate runs on
one and this talks to the other, running
the BBS. For example, in my case I
have a 486 100 MHz for the Satgare,
and a Pentium 150 for the BBS.

TNCfModem - The TNC is the old
version 1 Tiny-2, running in KISS
mode together with a 9600 baud mo­
dem, which in my case is the G3RUH
modem. This I mounted in a similar
box to the TNC and put thi s. on top of
the Tiny-2. Connections are straight­
forward and easy to do. However,
these days, there are 9600 baud units
all ready to go, and these can be used
with no construction time needed.

minimum requirement for the upl ink
frequency is something like a 10xy,
preferably arranged and phased to give
Right Hand Circular Polarisation
(RHCP). For 70cm a multi-element
beam can be used, or a l6-tum heli x.
James Miller G3 RUH, produces a kit
for a 16-tum heli x, and it works very
well , is easy to assemble and has a
very low SWR when tuned correctly.

These antennas arc mounted on a 9
ft. boom and, in my case, the whole as­
sembly is on top of a 25 ft. home-made
tower. The assembly has to be rotated
in azimuth and elevation and for th is I
use a Yaesu G-5600B rotator combina­
tion. I use Landwehr preamps, also
mounted on the top of the tower and
the feeders, which should be as short
as possible. are a piece of LDF-250 for
70cm and UR-67 for 2 meters. My
feeder length is about 35 It., as the
tower is just outside the shack. There
are many variations on this theme of
course, but this is about the average in­
stallation. My antenna system can be
seen in Photo A.
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/'11010 H. Author G3UJI.

tel . +64~6-H44-9 l l 7; Fax +M~6~H43 ­

2953; E-mail [lamontd rs'c lcar.nct.nv].

Software - Most a mate ur compu t­
ers now usc Windows 9x and this is
the platform that most Satgate s usc .
It 's possible to run hoth the BBS and
WISP software o n one machine. hut it
is cusier to usc two PCs. net worked to­
gether. The ma in BB S program will he
F6FBB 7.00g. T his runs o n o ne r'C.
taking the messages from the terres­
trial network a nd forward ing them to a
File in a direc tory in the roo t o f the
BB S PC. Thcse come from VHI-IlJHF
and in my case a lso HF as I run an HF
Gateway. too . At a pre-de term ined time
the Satgate PC col lects these- files and
proc esse s them prior 10 a pass of UO ­
22 . The Satgnte PC runs a progra m
ca lled W1SP. writte n hy C hris Jackson
G7U PNIZL2T PO . Chris works at the
Univers ity o f Surrey. This continu­
ously tracks many sate llites a nd pri or­
ity can he gi ven to certain sate llites. In
the case o f the Gate way. priority will
be given to UO-22 over a ll other satel­
lites. If you arc trad ing KO-25 for e x­
ample and UO-22 came within range .
the gear wou ld leave KO-25 to go and
track UO-22.

Prio r 10 the pass. the-mail is pro­
cessed to conform to the- protocol used .
and a si mi lar post-pass processing
40 73 Amateur Radio Today • OCtober 2000

takes pl ace . The ma il is then passed
to the BB S com puter. All thi s p ro­
cessing so ft ware is written by Andrew
Sel lers G8TZJ. Andrew is pictured in
Photo 2.

W IS P automatically updates the
Keps when dow nloaded from UO-2 2.
These arc normall y uploaded to the
sate llite on a regular basi s so arc usu­
a lly the late st set. Howeve r, it is also
possible to subscribe to receive them
weekly on the Internet. Obviouslv it

• •
wo uld he a manual joh the n to update .
UO -22 also updates the computer
clock: the sate llite itself is updated
from a very accurate source. When
trad ing sate llites. the Keps and the
time arc e-xtreme ly impo rtant. WISP
satelli te tracking so ftware can now he
obtai ned from AM SAT NA for $60 for
members a nd $70 for nonmembers.
Application sho uld go to AMSAT, 850
S ligo Ave. #600. Silver Spring MD
209 10, tel. ( 01) 589-6062.

For updating the Trakfso x with the
latest Keps. and also for sta tion detai ls
such as latitude and long itude. callsign.
ctc., Procomm is used.

Setup - Wiring of the hardware is
fairly straightfo rward. C hecking out
the SW R on the antennas is very im­
portant. as is the alignme nt of the an­
tenna system. I use the Po le Star to

alig n the antennas . The o nly d isad van­
tage is that it has to be done at night. so
I usuall y do it in the summer'! O nce
the so ftware has been loaded and se t
up correc tly. and thi s c an take quite
so me time . trading of one sate ll ite
c an be atte m pted. I cannot stre ss
e no ug h the need to ha ve the c o m­
puter clock as accu rate as possib le.
the lates t Kcplcrian eleme nts. and the
antennas ali gned properly. It wi ll take
a few anempts to see any visib le data
from the satellite. hut o nce that happens.
it is very satisfying indeed.

Pro blems will occur

There is no perfec t system. so
do n 't he discouraged if the fi rs t few
a ttempts e nd up a s a big !"eTO! There
arc q uite a few Eimers arou nd to ask
if yo u ha ve any q ueries . and yo u w ill
have . believe me! Don 't be afra id to

ask . .....-c a ll had to .
The satisfaction yo u wi ll achie ve at

se nd ing a me ssage thi s wa y, whether it
he di rec t or via a Sutgatc. is much
g reater than that obtained from using
the telephone . so even if you don 't in­
tend to set up a satel lite s tation your­
se lf. p lease try to make use of the
Satellite Gateway ne twork. In the
short time I have ru n a Sargurc , so me
three years now. I have noticed a de­
cl ine in traffi c, and tha t o ld saying
springs to mind - Usc it or lose it !
Never has this been truer. In fact , as I
ha ve bee n wri ting thi s, I rece ived a let­
tel' from A MSAT U K. confirming my
opening paragraph. suggesting that
youngsters these days arc only inter­
ested in the Internet. Membersh ip o f
AMSAT U K is now one-third o f what
it was ten years ago . The very ex ist ­
ence of AMSAT UK is now threat­
e ned. and it won ' t he long before th is
happens in the USA, too.

We can all try to ste r n the n o w and
e nco urage ac tivity. and th is is the
re-ason for thi s artic le . If I have e n­
cou ragcd j ust o ne pe rso n to try sa te l­
lite co m m unic ations . this articl e ",",'ill
have bee n worthw hi le . So, ne xt time
you se nd an E-ma il to a U K am ateur,
try the Satgate first . T hat is where
a mateur traffi c sho uld be. anybody
can use a telephone. Think before you
link !'! See you on the birds ! fa
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DIMONDALE, MI The Central Michigan ARC,
and the Lansing Civil Defense Repealer Assn .,
will sponsor "Hamf'air 2000" at The Summit,
9410 Davis Hwy., Dimondale MI Oust minutes
from Lansing), B a.m.- 2 p.m. Vendor setup
starts al 6 a.m VE exam s at 10 a.m . (ARRL
VEe), 9 :30 a.m. regist rat ion. Walk -in s
welcome, but pre-regis tration is strongly
recommended. First come, first served. E-mail
{nBvys@voya ger,netj. OX Forum with Bil
W8EB, and Ron ND5S, at 10 a.m. See and
hear thestory of their annual trip to St. Maarten
for the ARRL International OX Contest, where
they operate as PJ8A. An ARRL Forum will be
presented at 8:30 a.m. The Enforcement
Forum is a must-see for anyone with questions
on how the job gets done, and what Riley
Holl ingsworth of the FCC has planned for 2000
and beyond.Advance tickets $5, $6 at the door;
12 and under admitted free. Advance tables
$10.50, $12.50 at the door. Please contact J.
Ervin Bates W8ERV, P O. Box 80106, Lansing
MI 48908; Tel . (51 7) 676-2 710; E-ma il
(w8erv@arrl.netj. Hotel accommodations at
the Holiday Inn , 7501 W. Saginaw Hwy.,
Lansing. Call (517) 627-32 11 and ask about
'the Special Summit rate of $68 per room!" Fax
(5 17) 627-5240. Located only 10minutes from
the Summit, take Exit 93B.

MEDINA,OH Join the M2M Group for the all
new 2000 Medina County Hamfest, Sunday,
Oct. 8th, at the Medina County National Guard
Armory, 920 W. Lafayette Rd ., 1/2 mile west
of the fairgrounds. Vendor setup at 6:30 a.m.
Open to the public 8 a.m.-2 p.m. Talk-in on
147.030(+). Computer equipment. new and
used ham gear, VE exams, contact Fred at
(440) 236-3477. Walk-ins always welcome.
Indoor tables. Limited outdoor flea market
spots available on a first-come first-served
basis. General admission $5 per pe rson at the
door or 54 in advance. Vendors $9 in advance,
$10 per table on the day of the event. For more
information about tickets and registration,
please call Mike at (330) 273-1519.

OAKBROOK TERRACE, IL The Chicago
ARC, Inc. Hamfest will be held 8 a.m.-1 p.m.
Vendors setup at 7 a.m. Go to the entrance at
Park View Dr., north from Cermac Hd. (22nd
St.), one block west of Route 83. Advance
ticke ts $4, $5 at the gate, rain or shine.
Enclosed parking lot, open on one side. Free
parking and selling spaces. Bring your own

tables. Contact George a/ (773) 545·3622; or
Dean a/(708) 331-7764; or write to CARC, P.o.
Box 4 10535. Chicago IL 60641-0535; or
CARC, 563 1 W. Irving Pk. Rd., Chicago IL
60634.

WALLINGFORD, CT The 8th Nutmeg Ham­
fest & Co mputer Sho w, and the ARR L
Connecticut State Convention, will be held
Sunday, Oct. 8th, 9 a.m.- 3 p.m. at the
Mountainside Special Event Facility, High Hill
Rd. , Wallingford CT. Exit 15 Rte 91 (North or
South ). Follow signs. Vendor setup starts at 6
a.m. Some of the features of this event are:
Indoor and outdoor vendors and priva te
"tail gating" sa les , seminars , lec tures ,
demonstrations, VE exams. For VE info call
N 1JEO at (203) 235-6932. General admission
is $6, children under 12 $3. This year the
special guest speaker will be Wayne Green
W2NS O speaking on "The Day Kruschev
Saved Amateur Radio ." ARRL speakers
include Betsy Doane K1 EIC, CT Section
Manager; and Tom Frenaye K1 KI, New
England ARR L Director. Info rmation is
ava ilable on th e Web at [ www.qs l. net/
nutmeghamfestj. E-mail [nu tmeghamfest
@qs/. net]. Proceeds from the event will help
support public service, scholarship and civic
activities.

OCT14

BREMERTON, WA The North KitsapARC wi ll
sponsor a Hamfest at President's Hall, Ki tsap
County Fairgrounds, NW corner 0/ Fairgrounds
Hd. at Nels Nelson Ad. Talk-in on 146.62(-)
PL 103.5(-), WWAA rptr., or 146.52 simplex,
Admission $5, 12 and under 12 free. New and
used equipment. Tables $15 each, includes 1
fre e admission, unti l 9/3 0/00; $20 each
aferwards. Helpers to renters of personal tables
(2 max.), $4 each. Commercial spaces $30
each. Elect rical connect ion $2 per table.
Contact Ma rcie Stilwell KC7DA T, Po. Box
2268, Silverdale WA 98383-2268. Tel. (360)
697·2 797, or E-mail [nkarc@yahoo.com]. lnfo
available at (www.silverJinkg.netin karc).

TAMPA, FL "Ham/Computer Fest 2000" will
be presented by Egypt (Shrine) Temple ARA,
at 4050 Dana Shores Dr. , in Tampa. The
location is Due Westof the Tampa International
Airport. Doors open 8 a.m.-5 p.m. Admission
$5 in advance, $6 at the door. 8 ft. tables 815
each. Tailgating space $15. Everyone must
have an admission ticket. Setup starts Oct.

13th after 1700 hrs. VE exams, all classes, by
MOSI ARC, at 1300 hrs. There will be forums
every hour starting at 9 a.m. Free parking,
handicap accessible. Talk· in on 146.940.
Contact Jay Strom at (727) 822·9107; o r
[K9BSL @juno.com].

OCT15

KALAMAZOO, MI The 18th Annual Kal­
amazoo Hamfest will be held Oct. 15th at the
Kalamazoo County Fairgrounds. Vendor setup
at 6 a.m. Doors open to the public at 8 a.m.
Advance tickets $3, $4 at the door.Trunk sales
$5. For tickets/tables, send SASE to Charlie
Burgstahler, 6658 Carlisle Dr., Kalamazoo MI
4900 t , For further info, fire up the modem and
take a peek at [ www.qs/.netlka8b lo/
hamfes t.h tml] , o r E-mail {charlieb@net­
fink.net] .

QUEENS , NY The Hall of Science ARC
Hamfest will be held at the New York Hall of
Science parking lot, Flushing Meadow Corona
Park, 47-01 111lh St. , Queens NY. Vendor
setup at 7:30 a.m. Buyers admitted at 9 a.m.
Free parking. VE exams at 10 a.m. Admission
by donation - buyers $5, selle rs $1 0 per
space. Talk -in on 444.200 rptr., PL 136.5,
146.52 simplex. For further info, call at night
only: Stephen Greenbaum WB2KDG (718)
898-5599; E-mail [WB2KDG@ Bigfoot. com]; or
Andy Borrok N2TZX, (718) 291 -2561, E-mail
[N2TZX @webspan.netj. VE info only, Lenny
Menna W2LJM, (718) 323-3464; E-mail
[LMenna6568@ao/.com].

OCT 21

GRAY, TN The 20th Annual TriCities Ham/est
will be hel d on Saturday. Oct. 21st , at the
Appalachian Fair Grounds, located off 1-1 81
in Gray TN.A large drive-in indoor and outdoor
flea market space is available. RV hookups,
Admission $5. The hamfest is being sponsored
by the Kingsport, Bristol, and Johnson City
Rad io Clubs. Mail inquiries to P o. Box 3682
CRS, Johnson City TN 37602.

RICKREALL, OR The Mid-Valley ARES is
proud to present its 6th Annual Swap ­
Tob erfest , Amateur Radio Emergency
Services Convention. The convention will be
held Saturday, Oct. ztst, at the Polk County
Fairgrounds in Rickreall. Doors will be open

Continued on page 42
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for the convention from 9 a.m. to 3:30 p.m.
Swap table setep will be from 6 p.m.-8 p.m. ,
Friday night , Oct . 20th, and on Saturday
morning, Oct. 21sI, at 7 a.m. Sell-contained
RV spaces available.Talk-in on the 146.86 rptr.
Features include: Swap tables. commercial
dealers, meetings and seminars. Additionally,
emergency communications vehicles will be
on display from Marion and Polk County
Emergency Management. Civil Air Patrol ,
American Red Cross, the Oregon Stale Police,
and others as available. For more info, contact
BudSmith WA7FJF, (503) 838'()266, or E-mail
to {wa7fjf@arrl.net]. To download a copy of the
flyer and pre-registration form, surf the net for
I http://www.teleporr.comI~n7Itflswaptobe.htm}.

WATERFORD, CT An auction will be held by
the Tri-City ARC. Oct. ztst, starting at 10a.m.,
at the Senior Citizens Center, Waterford
Municipal Complex, Aoute 85, sooth of Exit
77 off 1·395, or north of Exit 82 011 1-95. Setup
at 9 a.m. Handicapped accessible. Bring your
items to be auctioned. Talk-in on 146.97. For
more info, contact Austin J . Wolfe AA ISV at
(860) 443·2459; or at {aa l sv@downcity.net].

OCT 22

SELLERSVILLE, PA A Hamfest. sponsored
by the RH Hill ARC, will be held Oct. 22nd at
Sellersville Fire House, At. 152,5 miles south
of Quakertown, and 8 miles north of Mont­
gomeryville. Talk-in on 145.31. VE exams 10
a.m.-l p.rn., all classes. Bring documents.
Indoor spaces $12 (lable included), outdoor
$6, bring tables: admission 55. Hamfest
Hotline: Linda Erdman, 2220 Hill Rd., Per·
kiomenville PA 18074; lei. (2 15) 679-5764.
Web sile [HTTP://WWW.RFHILL.AMPR.DRG].

OCT 28, 29

UMATILLA, FL The Lake ARA win hold its
Ham/est and Computer Show at Olde Mitt
Stream RV Resort, 1000 N. Central Ave.,
Umatilla FL: leI. (352) 669-3141 . 40 ft. x 60 ft.
RVlots available @ $18 per night,with utilities.
Admission $5 per person. VEexams, watk-ins
only. at 10 a.m. Talk-in on 147.255. Inside
tables $10, includes one admission ticket.
Tailgating $7 per vendor. Contact Chuck
Crittenden KE4EXM, P.O. Box 615, Altoona FL
32702; tel. (352) 66g.2075, E-mail [capias@
gate.nef].

OCT 27, 28, 29

PORTlAND. ME The 18thAMSAT-NASpace
Symposium and Annual Meeling wilt be held
at me Holiday Inn Portland West. 81 Riverside
51., Portland ME, Oct. 27-29. Tel. (207) 774­
5601, 800 HOLIDAY, Fax (207) 774-2 103.
Convention rate: $78 per night , reference
AMSAT Convention when making reservation.
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Holiday Inn courtesy shuttle available from
airport to hotel. US Air is offering a discount
fare for the convention. AM SAT's Gold File
#7317t 596 must be referenced when making
reservations. US Air (800) 428-4355, or call
AMSAT's travel agent, Jim O'Neilat (800) 322·
7032ext 15 1. Advance registration after Sept.
t5th is 530, at the door $35. Salurday Night
Banquet $25. Make checks payable to AMSAT·
NA in SUS. Send to AMSAT, 850 Sligo Ave.
#600, Silver Spring MD 20910-4703. For
furtherinfo, leI. (301) 589-6062;Fax(301) 608·
3410; E-mail [martha@amsat.org].

OCT 29

CANTON, OH The MassHtan ARC will present
tnei r 40thAnnual Hamfest at Stark County Fair
Grounds. all indoors and healed. Setup at 6
a.m. Doors open at 8 a.m. Take 1-77 to
downtown Canton, then follow W Tuse. or 4th
SI. west to the Fair Grounds. Talk-in on
147.18(+) Club rptr. 'rckets 54 in advance, 55
at the door. 8 ft. tables $10 with electric. Mail
requests for tables to Terry Russ NBATZ, 3420
Briardale Cr., Massillon OH 44646; tel. (330)
837-3091; or E-mail [MARC.HAMCLUB @
JUNO.COM]. Visit Ihe Websiteat {WWW.OSL.
NETIW8NP]. An auction will begin at 10 a.m.
15% commission charged on all items sold.
You may buy back your own articles at no
charge. MARC has the right to limit theamount
or type of items sold at auction.

NOV4

LONDONDERRY, NH The Interstate Repeater
Society ARC Annual Fall Flea Market will be
held Nov. 4th at the Londonderry Lions Club
on Mammoth Rd . Space is limited, so reserve
it now. E-mail reservations to [HBro ld@
neainc.com}; or call Paul at (603) 883·3308.
This event wilt be held rain or shine. There wilt
be over 35 tables inside. and room for more
undercover outside. Electricity is available to
13 of the 35 tables. $2 discount to the !irsl l0
people 10 provide their Own table. After that it
is 510 per supplied table. Vendor setup is at 6
a.m. Early bird shoppers wilt be admitted 6 a.m.
to 8 a.m. lor S10. Admission 8 a.m.-1 p.m. is
53 each. Directions: Route 93 North 10 Exit 4
in NH. Top off the ramp left turn. Straighl west
on Route 102 until you pass Dunkin Donuls
on the left, next light is Route 128, tum right.
The Londonderry Lions Club is about a mile
on the right. Talk-in an 146.850.

NOV 4-5

ODESSA. TX The West Texas ARC will host
its "2000 Hamfesf on Saturday and Sunday,
Nov. 4-5, at the Ector County Coliseum, 42nd
and Andrews Hwy., in Building D. The hamfest
will run 8 a.m.-5 p.m. both days. VE exams
will be available. Free parking. Admission is
$3: tables $10 each. with one free ticket per
vendor. Contact CraigMartindale W5BU, 1719
Rosewood, Odessa TX 79761; leI. (915) 366­
4521; E·mail {w5bu@hotmail. com].

NOVS

MT. JOY, IA The29th Annual Davenport Radio
Club HamfestfComputer Show will be held
Nov. 5th at the Iowa National Guard Hangar,
at the Ml. Joy Airport. Space is being planned
lor over 250 tables. Commercial vendors.
Everything from parts to complete stations.
Computer hardware and software. FSTV
demo. No tailgating. No food or drinks may be
sold . All tables must be rented Ihrough theclub;
bring your own chairs. Talk-in on 146.881.28
alt 146 .64/.04 , no Pl. Tickets are 55 in
advance, with double prize stubs. and S6 at
the door with one prize stub. Free parking.
Under 14 admitted free. l ots of prizes. You
need not be present to win. Hours are Sunday
from 8 a.m. to 2 p.m. Main prize drawing at 1
p.m. Setup on saturday from 12 p.m.-5 p.m.
Sunday setup 6 a.m.-8 a.m. Advance tickets
via mail only: Bill Bolton WBOBBM, 28755
Utica Ridge Rd., Long Grove IA 52756; E-mail
[gemobile 1@ aol.com]. For tables and tickets,
contact Dave Mayfield W9WRL, 1819 7th SI.,
Moline IL 61265; or E-mail {hamfest @
gwltd.com]. Tel. Saturdays, 9 a.m.-I p.m.
(309) 762-6010 and ask for Dave. Fax (309)
757-1880. When sending mail , include a
business size SASE and make checks payable
to Davenport Radio Amateur Club, or DRAC.
Tables are $12 each. " you need electnctty,
add 51: first come first served.

NOV 11

GOLDEN, CO The 2000 Rocky Mountain
Radio l eague. Inc. Hamfest will be held 8
a.m.- 2 p.m. at Jefferson County Fairgrounds,
15200 W. 6thAve., in Golden.Take the Indiana
exit from 6th Ave. Talk-in on 144 .62/145 .22
MHz. Admission $4 per person: tables $10 in
advance or at the door. VE exams, ARRl
forum, refreshments. doorprizes. Contact Ron
Rose N(JMQJ, (303) 985-8692, or E-mail
[nOmqj@arrl.nel].

MONTGOMERY, AL The Montgomery ARC
will hostthe 23rdannual Montgomery Hamfest
and Computer Show in Garrell Coliseum at
the South Alabama State Fair grounds. located
on Federal Drive in the northeastern section
of historic Montgomery. Talk-in on 146.24/.84,
W4AP. Ragchew on 146.321.92 (with phone
patch ·up/#down), 147.781.18,449.501444.50.
Flea market reservations required to assure
table. Tailgaters welcome, $5 per vehicle
space. For more info , write to Hamlest
Committee, c/o 2141 Edinburgh Dr., Mont·
gomery AL 36116-1313; or pnone Phil at (334)
272-7980 after 5 p.m. CST. E-mail {k40zn@
arrl.net}. Visit the Web site for late breaking
news and events. [hltp:J/jschooU royst. edul
- w4apl}. Admission $5: free parking. Inside
flea market setup 3-8 p.m. Friday evening ,
Nov. 101h, and 6-8 a.m. Nov. 11th. Doors open
to Ihe public 9 a.m-a p.m. CST. VE exams

Continued on page 59
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Mobile, Portable and Emergency Operation Steve Nowak KE8YN/4

1011 Peacock Ave. NE
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Murphy's Law and Disaster Services

If there's one time wh en M urphy's Law will reign sup reme, it will be d uring th e managem en t of
an emcrgcIKy by ham radio operators. While most hams are ready , wi ll ing, an d able to grab a
radio or avo and head for the action , there is no guarantee that things will go sm oothly. In fact, the
smart money is that anything that can go wrong win and will do so at the worst possible moment,

H o w can this he possibl e? Well . o ne of
the companions to Murphy 's law is the

Six P Ru le which stales that "Prior Plan ­
ning Preve nts Poor Performance." (l know
that 's o nly five Ps. but we hams, afte r all,
must always behave as ladies and ge ntle­
rnen.) These two issues are the reasons that
emerge ncy and d isaster comm unications
can be so complex and cha lle ng ing . The
basic re ason is that although we expect
amateur radio communication to be similar
to o ur day-to-day operations. it bears little ,
if any, resemblance . In fact, it is the very
fact that there is the ill usion of similarity
that mak es it so challenging. Plan ning, very
cffecti vc planning . is critica l to ou r success
during an e mergency.

"W hat co uld be so d iffe rent?" I hear
people ask. "We use the same radio in the
same way that we do every day." Well. ac­
tually the physical enviro nment may in fac t
be quite different fro m that to which we are
acc ustomed. We realize that instead of be­
ing in our o wn ham shack, we can e xpect to
be located in some fo re ign area. It may be
t he o n-sce ne co m m and station, o r the
weather bu reau . It may be the local po lice
department or a shelte r for e vacuees. W hat
challenges do these types of facilities offer'?
If they are set up for emergency operations.
they sho uld just natura lly work o ut well.

It is im portant to re member that some
facilities are intended fo r and designed to
provide a place for co mmunications . Oth­
ers have a different primary duty and are
pressed into such service on ly on rare oc­
casions. This is wha t may create some sig­
nifi cant problems. A commercial structure,
for e xam ple, probably has s igni ficant ly
more steel in its construction and offers
greater shielding against both transmitted
and received radio signals. In Florida, with
hurricanes being such a threat, many bu ild­
ings that lend themsel ves to use as shelters,

etc., have metal shutters that arc c losed over
the windows for protection. Thi s provides
a very effective Faraday shield, and radio
opera tions may he a lm ost impossibl e to
maintain.

At home, I ha ve severa l 2 -meter rigs with
external antennas and battery backup capa­
bility. I can hi t most of my favorite repeat­
e rs with a han d he ld from at least o ne
location within the house even if it takes a
telescoping five-eighths-wave antenna. On the
o ther hand. making a contact from within a
c losed shelter may be far more challenging.

At home, if my signal is a little weak , I
can move to a better location for a better
signa l. In a disaster, someo ne may select the
ope rating position for the amate ur opera tor
without any kn owledge of radio req uire­
ments.T he incide nt commander or the pub­
lic service official will need to keep his or
her communicator readil y a vailab le and
convenien t to other reso urces a nd isn ' t con­
cerned a bo ut the ham operator's needs .
While we may thi nk it 's okay to run outside
or up onto the roof to get a solid signal, oth­
ers may perceive po pping in and out of the
area to be downrigh t counterproducti ve .

The next great difference is the fact that
in most phases of o ur ho bby we are in "CQ"
mode. Thi s means that we arc usuall y will­
ing to communicate with an y (o r at least
almost any) other ham who happens to be
o n frequency, During emergency comrnu­
nlcations, however. it is imperative that we
are able to ge t a message to the intended
recipient. This may require the abi lity to
e ffec tively contact a particular repeater
rather than mere ly being ab le to hit the most
accessibl e on e . While re lays are possible,
every relay takes at least o ne addi tional op­
erator away from some o ther possible duty,
so it should n' t be our first c hoice .

So. what do we need to do to min imize
Murphy ' s hold on our effo rts ? First and

foremost, as mentioned ea rlie r, we need to
emphasize planning. It is critical to know
who needs support where, and what the ex­
pectations are . As I' ve me ntioned many
times before , the ne xt steps include identi­
fying people who will be assigned to the
various locations , an d the n ensuring that
through nets, simula ted emergenc ies. dri lls.
etc" people practice what they wi ll be called
upo n to do. Obviously, though . there' s a
piece missing - the equipment aspect.

It is true that we hams tend to have a fixa­
tion on o ur equipment. And. o f co urse. ev­
ery ha m keeps a ready hag that has those
supplie s he or she will need in the event of
an emergenc y. On the other hand, tho ugh.
this tends to focus o n a "one size fits all"
men tali ty. Working in various hospitals for
nearly thi rty ye ars ha s exposed (excuse the
pun) me to the ultimate proof that suc h a
foc us doesn't work . If yo u've e ver been af­
fo rded the opportunity to wear a hospital
gown, you know that it can better be de­
sc ribed as "one size fit s nobody." W hile
be tter than nothing by far, the equipment
we take to an emerge ncy mayor may not
work and probably will not be the o ptimal
solut ion.

During storm warni ngs, people are ad­
vised to take shelter in an interior room away
from windows . The ve ry attributes tha t
make a room safer d uring a storm also make
the room less desirable as an ope rating lo­
cation . Guess wha t kinds of rooms are usu­
ally selected to be used for she lters? Yep ­
interna l rooms away from windo ws. Ad-pole
antenna made from 300-ohm twinlcad is a
great part o f the emerge ncy kit, and often
will perform very well. Unfortunately, in the
inner reaches of a commercial build ing, tap­
ing the vene rable f -pole to the wa ll may not
wo rk any better than a rubber duc ky.

Continued on page 6 1
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HOMIN6 IN
Radio Direction Finding Joe Moell P.E . K0 0 V

P.O. Box 2508
Fullerton CA 92837

{Homingin@ aol.com]
[http://www, homingin.comj,

USA Foxhunting Championships 2001
Let's Start Planning Now!

Does your ham club enjoy p utting on luuuiests and conventions? Do th e members like to host
visi ting DXer s? Are y ou looking for a n ew dub activi ty that can involve every member an d
build l asting frien dships, both locally and around the world? If so, I have an idea for y ou.

PJlOto A. Group photo of the /999 Championships participants in Portland infront of the
dining hall. All had a great time, thanks to efforts ofthe organizers, sponsors. and volunteers.
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I am seek ing one or r norc clu bs to orga ­
nize and host the first-ever USA AR DF

Championships of on-foot foxhunti ng, to

take place about a year from now. If your
club is already active ill internationa l-style
fox hunn ng (a lso called foxta iling, fox­
leering, radio-orienteering and ARDF), you
already know how it promotes technical
ski lls, builds physical abili ty, and fosters
camaraderie. Putting on large-scale radio­
orienteeri ng events can add even more ex­
citem ent. Read on , and you'll see that it' s
something that any well-organize d club can
do. But first, a little background.

In many European and Asian nations, there
is an annual cycle of ARDF competitions, as

prescribed by the In ternati onal Amateur
Radio Unio n (lARU). Local events take
place throughout each participating coun­
try in the spring and ear ly summer. Later in
the summer, qualify ing rounds are held in
various regions of each country, fo llowed
by national cham pionships. For instance,
Deutscher Amateur Radi o Club held the
German ARDF Cham pionships August 11­
13 near Berlin .

After that, the national cham pions in each
age/gender division travel to international
compe titions. In even-numbered years, it's
the World Championships. This yea r, they
are in Nanjing, China, from October 13th
through 1Sth. Slovakian hams will host

them in 2002. In odd-numbered years,
multination championships arc held at the
IARU Regio nal level. For example, next
year 's Region [ (Europe and Africa) cham­
pionships will be in France.

IARU Region 2 (North and SouthAmerica)
joi ned the international competition cycle
for the firs t time last year. Prio r to that, our
involvement had been only as guests and
visitors . It began when Kevin Kelly N6QAB
represented USA at the Region 3 (Asia
and O ceani a) ARDF Cham pionships in
Townsville, Au stralia, four yea rs ago.

In 1998, six US A ham s (WB6B YU,
KC7CGK, KE6HTS, KF6YKN, KE60T~
and WB60BB ) formed the fi rst USA team
to trave l to the ARDF World Champion­
ships, whic h were in Hungary that year.
WB6B YU and other members of the Friend­
ship Amateur Radio Society (FARS) then
hosted the n est-ever IARU Region 2ARDF
Championships in Portland, Oregon, during
August 1999 (Photo A). "Homing In" for
January 1999 described the 1998 World
Championships und my October 1999 column
covered the Region 2 event.

11 wouldn' t have been a "Region 2Cham ­
pio nshi ps" in 1999 without at least two
teams from the region compe ti ng. As of this
writing, only USA and Canada have active
ARDF programs in Region 2. (Know any
hams in Central and South America? En­
courage them to try itl ) A team of five
foxtailers fro m the Victoria. BC, are a rep­
resented their country last year. They were
led hy Perry C reighton VA7PC , w ho is
ARDF Coordinator for Radio Amateurs of
Canada.

Based on lots of E-mail correspondence



Photo B. Official map of one site at the 1998 ARDF World Championships in Hungary.
Actual size of this multicolor map is 11 x 16 inches. Start (triangle symbol] is in lower
left. Finish {bull's-eye circle) is near the center.
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the site? Make sure that off- trail running is
OK. Secure permits. if needed, well in ad­
vance . If possible, make sure that other large
groups wo n' t be us ing the site at the same
time, You may have to show evidence of
insurance and specifica lly indemnify the site
and its owners. I have found thai ob taining
permission isn 't diffic ult if I hasten to point
out tha i this is not a commercia l venture.
that we are not charging admission to spec­
tators nor putting any area off-limits to oth­
ers, and that we wo n't have any loud music.

(2) Arc there any off-limits areas at the site,
such as meadows with endangered plants?
There are stables in one of our prac tice sites

4" Dial

Quartz Clock

Clockmakers since 1897

The choice of The Coast
Guard Foundation.

Even mountainous parts of desert Slates
like Arizona and New Mexico have suitable
radio-orienteering sites, The entire location
doesn't have to be forested . Sometimes por­
tions of champio nships courses include
farm land or open grass. Every sta te prob­
ably has at least one site where an lARD
ARDF event co uld be held.

The five fox transmitters mus t be more
than 400 meters apart and at least 750 meters
from the start. Straight line distance from
start to eaeh fox and to the fini sh should be
five to ten kilometers. Depending on the
skill of the hunte rs, you can use the terrain
lO add difficulty. On two meters, hills, water
tan ks, an d o t he r
large features cause
nondircc t s ig na l
paths and erroneous
bearings . This isn't
true on ~O meters, so
cons ider putti ng
faxes near a lake or
other la rge impass­
able terrain feature
so the hunters must
decide whic h way to
approach to min i­
mi ze th eir trave l
dis ta nce.

Site selection and
co urse planning is a
very important task,
with many factors to
consider bes ides ter­
rain. For instance:

( I) Is this type of
activity permitted at

'\lELA..-
lU~~~~1

(!e:i)

in recent months, it's unce rtain if the Cana­
dian ARDFers will travel to compete out­
side their country in 200 1. That 's why the
current plan is to have the fi rst USA Na­
tional ARDF Championships nex t year. If
it turns out tha t Canada or o ther Western
Hemisphere co untry (or countries) can fie ld
a team at that time. we 'll petition lARD to
sanction the event as the IAR U Region 2
Championships, in additio n.

It is an IARU tradition, expressed in the
official rules, that foreign radio-orienteers are
welcome to compete at national champion­
ships, and out-of-region radio-orierueers are
so ught at reg io nal championships. These
visitors compete as individua ls, no t in na­
tion al teams. That's why Kevin N6QAB
received a hearty welcome at the Region 3
Cham pio nshi ps, where he jo ined a fie ld
made up of the region's teams fro m China,
Korea, Japan, New Zealand, and Au stralia,
plus visitors from Kazakhstan, Bulgaria, and
Poland.

Th e Portla nd eve nt las t ye ar drew
ARDFers from Australia, Sweden, Russia,
Japan, Bulgaria, Belgium, and Kazakhstan .
Some of them were the best in the ir respcc­
tive co untries at the sport, so we learned a
great deal from them. For in stance, Panayot
Danev LZ IUS of Bulgaria and Rik Strobbe
ON7YD of Belgium gave classes on the fine
points of on-foot RDF and orienteeri ng to
all attendees. Rik, who has served as Interim
Chair of the IARU Working Gro up in Re­
gion I , also presented a session on orga niz­
ing ARDF Championships and serving as
judges thereof. According to Rik, quite a
few European foxtailers are eager to come
to the next large A RD F event in the USA.

Choose your forest

FARS-USA's home in Portland is an ex­
cellenr location for ARDE IARU's rules for
ARDF Championsh ips (availab le for down­
load via link from the "Homi ng In" Web
site) call for mostly wooded te rrain with no
rnorc than 200 meters' elevation change on
the co urse. A forest with a good trail sys­
tem is best. Experienced ARDFers like to
run cross-country instead of staying on the
trai ls. In many places that's possib le, al­
though there are dense forests where it is
very difficu lt to do .

IARU mandates that separate 2-meter and
80- meter comp etitions are to he held on
separate days. They should he at different
sites, or in differen t parts of a single large
site.The Pacifi c Northwest has an abundance
of outstanding possibilities .Other areas of the
country, such as the woods of the northeast,
the Appa lachian Mountains. and the moss­
covered trees of the south are quite good.
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Ph oto C. Posting the results in near-real time is a nice touch, ityou hare sufficient
volunteers to do it.

that hunters arc {O ld to avoid. The horse

owners ins ist that ou r shiny RDF gear will
scare the ir an imals.

(3) W here will start and fi nish he? Put­
ting the m abo ut 300 fee t apart, as was done

in Port land . eases the burde n on organizers

and staff because it's easy to move every­

th ing fro m one to the other as the hunt
progresses. On the other hand, putt! ng them

at opposite ends of the site, as is typica lly
do ne a t European c ha m pions hips (see

I'hoto n. /)0 /1 ', forget f irst aid.' Hare sup­
p lies and at least ol1e trained person on
hand. Jack ie Schaffer WA6AKP is treating
a finishe r (If a reel'1l1 southern California
[oxhutn.
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Photo B), makes fo r a more c halle nging

course . In the latter case, a foxtailer who
m isses a transmitter ncar the start must do

considerable backtrac king to pick it up if
he/she discovers it ncar the fini sh . That's
not true in the form er case .

(4) Are both sta rt and fini sh areas acces­
sible by road with plenty o f parki ng? Since
yo u' ll want to set up sun/rain she lte rs, wa­
ter, fi rst aid station, and so forth in bo th
places. it sho uldn 't he necessa ry to carry
supplie s a lo ng way.

(5) Good maps arc a must. Many Euro­

pean fox hunt ing champions are also sk illed
oricnteers, insistin g o n deta iled topographi­
cal maps with contour lines at 20-foOl el­
eva tion interva ls, It may be po ssible to
c reate suitable ones using USGS data from
the Inte rnet. Computer programs such as
OCAD can also be used.

Maps arc not g iven to the hunters un til
j ust be fore the hunt st arts. It is also best if
the site is no t d isclosed until the day of the
event. This prevents competitors from tryi ng
to gain an unfair ad vantage by scouting it out,
and it minimizes the likelihood that hiders

will be observed while setting out the foxes .
Fox transmitters should be unattended. To

prove that they found the transmitters, com­
pctirors carry a card that they mark wit h a
uniq ue punch at each o ne , Punches have
distinctive patterns with up to nine pins,
S tand ard p un ch e s a nd c a rds use d by
ortcmcc rs are suitable . Elec tronic systems
that record the time of arrival at each fox
have bee n intro duced in Europe, hut they
aren' t mandatory because the faxes can be
found in any orde r.

International rules are very stric t abo ut
timing of the five transmitte rs. Cha mpion­
ship course fax es are on-air for e xactly 60
seconds eac h in n umbered seque nce, all o n
e xactly the same frequency, T here' s no dead
air time between fox tra nsm issions and 110

o verlapp ing of transm issionx.
To meet the se requi rements, you need a

set of identical high-st abil ity timers, one per
fox . Two ine xpe nsi ve de vices, the Mo ntreal
Fox Controller and Pier. 'on, make it possible
to use almost any two-meter FM handle­
talk ie o r mobi le rig, p lus a heavy-duty bat­
te ry, as a radio fox . Check the "Hom ing In"
web site or contact me for more lntorma­
tion on them . Yo u ' ll also need a sixth trans­
mitter on another frequency, for a finish-line
beacon.

Most fi rst-lime foxhunt o rganizers worry
most about obtain ing the properly timed
transmitter s . T he y ' re indi spe nsa ble, o f
course , but they may be read ily available
for loan from a local ham o r someone who
will be attending . If yo u need to make your
own, chec k the March and April 199H is­
sues of 73 to get " Homing In" ideas for rc­
liable, inexpensive two-meter foxboxes. An
go-meter fox project is comi ng soon to this
magazine .

Hotel or dorm?

When ARDF enthusiasts con verge from
many countries, it' s importa nt to ha ve the m
stav close to gether and interact o n a con-- ,
tin uous basis to form lasting fr iendships.
The cost of lodging and food must he low
to make the eve nt attractive to those travel ­
ing great distan ce s, and especially to young
competitors o f modest mean s. Hotel accom­
modations arc acceptable , hut on ly if the
price is right. Attendees at the 2000 A RD F
World Championships in China arc staying
at the Ne w Century Hotel in Nanjing , where
IARU's negotiated rate is j ust US 530 per
perso n, double occupancy, including meals.

The most cost-effec tive accommodations
are us ua lly at schools and co lleges. As an
example , the 1998 World Championships
were headquartered at a teachers' insti tute.
For the 1999 O regon eve nt, FARS-Portland
arra nged for use of the dormitori es and food
se rvices of Reed College, o n its beautiful
campus ncar downtown Portland . The rolling
green la wns made ideal practice sites for
ARDF d uring the get -acquainted time be­
fore the SO-meter and 2-meter competitions.

Here 's a typical sched u le for an Interna­
tional Cham pio nships:

Day 1 (afte rnoon): arri val, registratio n,
orientation .

Day 2: training, prac tice , instructions ,
j ury meeting s. and order-or-start drawi ngs.



Photo E. lARU rules cafijor a COiltestallf to rim through: a corridor
to get TO the finish line, This one was at the 2-meter aenr in Portland.
Note the banner, courtesy ofthe local orienteering club, After finish­
ing, they went inside to dry their shoes and socks around thefireplace.

Photo f : Medals call hi' a significant expense. as yOIl may need
lots of them. Here are USA 5 Junior Division champions at Port­
land. Left TO right are Brian Peddicord KF6DZN, lack Lojlin
KC7CGK, and Jay TlwlIIlHOII W6l A Y.

Day 3: 2 meter competition,
Day 4: sightseeing .
Day 5: 80 mete r competition and closing

banquet.
Day 6 (mo rning): departure .
Typically, the re is a day o f res t and

sightseeing between the two band com peti­
tions. Some competitors may choose to ar­
ri ve on D ay 2, but it wi ll probably be
necessary to charge them the fu ll amount
anyway, depe ndi ng o n yo ur nego tia ted
arrangeme nts with the housing provider.

Bes ides lodging and food, arrange for a
mee ting room and soci a l area. Conside r
having a special event ham sta tion for visi­
to rs to operate in free time. Internet access
would be a big plus, as visitors will want to
send E-mail to their families and friends at
home. One or more of the organizers should
stay on-site continuously for the duration of
the championships to help visitors. interface
with facility management, and supervise
minors.

It's likely that the competi tion sites won' t
be close to where competitors will be eat­
ing and slee ping. You' ll need to arrange hus
or carpool transportat ion for each compctt­
tion day. That ensu res that everyone arrives
at the site on time with no lost souls. Box
lunches for these days are in order.

It takes a team of volunteers to put on a
well-run foxhunt. Timers at the starting line
send off the hunters at exact intervals. He lp­
ers at the fin ish line collect the ca rds and
mark fi nishing time on them. T hings can
get hectic at the se two tocanon s, so two
persons are better than one. You' ll also need
volunteers for scoring (P hoto C) and firs t
aid (Photo O J. Remember, these positions
do not requ ire licensed hams.

Have course mar sha ls scattered in the
woods to watc h over the acti vities . Con­
tcsrams kno w they may not hel p one an ­
o ther in any way nor vandalize the fa xes,
bu t having these observers helps prevent
tempta tion. Marshal s should also be on
the lookout for any health proble ms that
mig ht develop duri ng the hunt. Don' t sta ­
tion them near fa xes - that wo uld be a
giveaw ay. Have them keep movin g al ong.
Encourage them tocarry camems to doc ument
the fun.

IAR U rules require start and fi nish corri ­
dors fro m 50 to 250 mete rs long. Cornpc tt­
tors run into the start corridor when released
by the start timers. When they reach the end,
they may tum on their RD F gear and take
off into the forest. Try to find a natural cor­
ridor wi th the end hidden by trees or a hill.
Similarly, the ending corridor funne ls run­
ners to the finis h line (P hoto E), It 's good
to have a spouer at the entra nce to the fi n­
ish corridor to announce via radio (the 70 em
band is ideal) to those waiting that ru nners
are approac hing.

ARDF is an amateur sport, so no cas h
prizes can be offered at na tional or inte rna­
tional championships. It 's traditional to have
f rst-, sccond-, and third-place medals in all
d ivisions for the bes t individuals and na­
tiona l teams on each band (photo F) . IARU
presently has five age/gender divisions, so
up to 60 medals will be needed , depending
on the number of pa rticipants that reg ister
in each division . Medals are presented at
the closing banquet by a VI P of IARU or
the host society (ARRL in the USA ). Every
participan t should also receive a certificate
and a smal l memen to of the event.

Let's get started!

Selection of sites and arranging for hcu s­
ing are substantia l undertaki ngs, but you
don' t have to do them alone. Your local
Chamber of Commerce or Convcn rton/
Visi tor 's Bureau may have good sugges­
tions . T he Nationa l Park Serv ice and the
forest ry authorities in your sta te may be of
assistance in site selection.

Get to know the leaders of your local
orienteering club. They ca n probably sup­
ply the standard orange-a nd-white flags,
stands, and unique punches for each fox,
plus the competito r cards. They will also
have exce lle nt ideus for s uitable well­
mapped sites . They may even vol unteer to
ass is t with the eve nt as co urse -setters,
course marshals. and timers.

I have gotten excellent low-cost ma ps of
sites in my area from the Los A ngeles
Orienteering C1 uh. The vic-Odenteers of
British Co lumbia were instrumental in pUI­
tlng on the fox hunt for the 1993 Friendship
Radiosport Games . Who kno ws - you
might find some good ARDF prospects in
your local a-club . In my area, the Caltcch
Orien tee ring C lu h holds annu al radio­
orienteering events on ca mpus.

Spo ns or ing an int e rn a tion a l rad io­
orienteering eve nt isn ' t a mo ney-making
ventu re, hut it shou ldn't deplete the cl ub
treasury eithe r. Care fully conside r a ll the
costs. set a reasonable price , and announce
it well in advance. The basic price shou ld
incl ude a ll hou sing, food, si te uunsporta­
tion. and incidentals fo r the duration of the
event. I think it's bes t to inc lude the c losing

Continued on page 61
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NEW P RODUCTS

featu res incl ude push-bunon
band select ion, RIT and XlT,
X- 50 wpm inte rnal key i ng

with message me mory and
autorepeat, and three crys tal
fil te r bandwidths . Thi s kit can
be ordered with any two ofthe
follow ing bands:40, 30, 20, 15,

MS RP = $269; option al no ise
blanker, $29: tilt-stand. $35.

Fo r fu rt he r i nfo rm a tio n
about Elc craf't products, con­
tact them at PO Bo x 69, Ap tos
CA 950 01 -0069: te l. (83 1)
662-X3 45: E- mai l (eric@

e lecraft.com ]: si te [ w w w.
clccraft.comJ.

it and forget it. Th e cloc ks
a uto maticall y rese t th em­
se lves to the correct li me ,
whether it's dayl ig ht savi ngs
or st a ndard.

All A tomix c loc ks feat ure a
speci al dev ice that rece ives
updates five times a day. via

rad io, fro m the offic ial US
Atomic Cl oc k at the NIS in

Boulde r CO. T here is also a
deac tivat io n device for states

witho ut day lig ht savings lime .
Ava il able ur Wa l- Mart o r

via se lected mail-order cata­
logs, or contact C haney In­

strumcm Co. in Lake Geneva
W I at I (800) 777-0565 .

3->

Atomix Clox

12
', 1 1 1 1 / 1

hll I I
/S /

/
/

Elecraft
K1 QRP Transceiver

As small as its origin al K2
predecesso r, the ne w K I ru ns
up to 5W into two user-se­
lected bands. LCD freque ncy
readout displays output power,
signal strength. supply volt­

age, keycr speed. and other ill­
formation.Additionalopcmti ng

Aromix atomic clocks f rom
C hancy Instrument Co . keep
prec ise time g uaranteed 10 a
frac tion of a second. and they
never need to be reset. J ust set

Orig inal Swedish Keys

Morse Express has anno unced the availa bi lily of the origi­
nal "Swedish P um p Key," in two ve rsions, from Le nnart
Pette rsson in Hoverbcrg , S weden . Acco rdi ng to owner
Marshall Emm N 1FN, the- Swed is h is o ne of the classic tele­
graph keys and is fea tured in all of the s tandard refere nce
wo rks.

" We were de lighte d to discover that it is still in produc tio n,
and as tounded 10 learn that there is a min iature version that is
virtually unknown," Emm said .

P hotos and more info on the Ori ginal Swedish ($ 189 .95) and
the Miniuture Swedis h (S249.95 ) a rc a vail a b le at [www.
Morscx.coml. where you will also fi nd secure ordering facili ­
ties. Or, contact Morse Express at 2460 S. Moline Way, A urora
CO 800 14-3155; tel. I (800) 238 -8205 or (303) 752-3382.

Say You Saw it In 73!

The boo k li st s th e AM

ba nd cl e a r cha n ne l alloca­

tio ns. and Hsts the stations .

It also li st s the TV stations

on channels 2- 13 , w here

the skip is m o st like ly. I
know thai Rosto n ' s c ha n nel

2 ha s rece n tly bee n wiped

out fo r m e hy a sk ippi ng
s tntton.

In my search fo r statio ns

carrying the Coast- to-Coast
AM prog ram, I've fo und the
hook's list very ha nd y.

If you have any kids, you
might get them Interested ill

BC station DXing .

T he hook s hows pi c tu re s

a nd d iscusses t he mos t
pop ular ra dios, discusses

QSLing, ho w skip wor ks ,
and so on.

It is $5 .95. pl us $2 slh,

fro m Universa l Rad io , 6830

Americana Park wa y, Rey­

noldsbu rg OH 43068 ; te l. [
(gOO) 43 1-39 39 ; E-Illail ldx@

u n ive rsa I~ r ud io. co m] .

W2NSD/I.

Mini-News from MJF

• The MFJ-269 SWRAnalyzcr covers I. Xto 170 }'IHz and
415 to 470 MHz - an MFJ exclusive. La rge, easy-to-read.
two-li ne LCD display and side-by-side mete rs clea rly dis­
p lay your in forma tion . Built-in Ni -Cad/Ni- MH charger cir­

cuit, battery saver, low battery warni ng. smoo th red uction
drive luning. Usc as a signal source fo r testing/alig nment. :vrSRP
= $359.95.

• T he RuffRidcr Tri-Bundc r. MFJ-1436. is 59 inches of
stacked elemen ts wit h high-Q phasi ng coils . 7.2 dB gai n on
440. 4.5 dB gain on Zm, and 2.15 gain on 6m. Work all your
favorite hands with one antenna ! Factory-tuned fo r SWR less
than 1.5: [ with 50 ohm impedance: handles 150W; 5 inch mag
recommended. f\.ISR P = $79.95 .

• Ml-J's ATR-20 antenna tuner hand les a full 1.2 kW SSB
and 600W CW with load impedances from 25-800 ohms. Pea­
rurcs include an accurate built- in 3 kW true peak or average

detecting directiona l power mete r. Peak and average fo rward

power, reflected po wer, and SWR are displayed on an illuminated
cross-needle me ter. MSR P = $459.

For further infonnauon on these or other MFJ products, con­
lad MFJ Enterprises. Iuc.. PO Box 494. Mississ ippi Slate MS

39762: te l. I (lWOj 647- 1800: fax (61l2) 323-6551: E-ma il

[mtj@llltjelllerprises .comJ: si te llmp:/lwww.mljenterpriscs.eom].

BC DXing
A ncnt Hn!c en-page hook ,

Discover DXillg! (by Jo h n
Zond lo. sC\"OIHl edition). ar­
rived from Universal Ra dio.
Th is has 10 do wit h lis tening
for distant AM. FM, and TV
stations. not pi leups on 20m .
With the strange propagation
co nditions associated wi th
o ur sunspot ma ximum . you
may have been ha ving some
fun listen ing 10 sk ipping in
FM and TV signa ls.
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HAMSATS
Amateur Radio Via Satellites

Hamsats Portable-Style

Andrew C. MacAllister W5ACM
14714 Knights Way Drive
Houston TX 77083·5640

Somewhere between the world of chasing amateur satellites from a street corner or the deck
of a ship with a handle-talkie. and doing the same trout home with a big rig an d steerable
multi-element beam antennas, exists the temporary but stationary terrestrial hamsa l station.

PhotoA . The M-Sqllared £8-/44 "Eggbeater" anrellllll with optional RK-2M radial
kit and instruction sheets.

I
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This is the station thai can he packed in
a sui tcase for a trip 10 a vacation cabin

or a serious campout. It might also be ap­
propriate for a n apa rtment dwel ler or some­
one with a small auic (very litt le antenna
space), and prohibitive deed res tric tions thai
won' t allo w any outside antennas.

Rig choices

Picking a rig for stmlo nary-portablc work
may be as easy as grabbing the main base
rig and packi ng it up. The Yaesu FT-S47 is
a classic ex ample of a do-e verything HF/
VHF/UHF all-mode transceiver that co vers
most hands from 160 meters to 7Ocrn. It runs
on 12 VDC, and thus it's great fo r butte ry
operation or, with an additional power sup­
ply. works well from AC house power. It 's
jus t a bit too large to use as a mobile rig,
hut it's small e nough to fit in a large br ief­
case, with room for accesso ries . This radi o,
and perhaps the new Kenwood satell ite-

ready transcei ver, also does well in apartm ents
and motor homes.

Check out the 1'1'-847 specifications at
l hu p://www.yaesu.com/ftH47.htmll. The
features offe red provide a good ben chmark
for comparisons and tradeoff's . Wh ile the
FT~847 docs not cover 1.2 GHz, or have a
built-in TNC (Termina l Node Controlle r)
fo r d igi tal communica tions, it has plen ty of
po we r, a se ns it ive front e nd (b uilt- in
preamp), and the necessary jacks to inter­
face with ex terna l 1200 and 9600 baud
TNCs.

If your home hamsat station is large and
composed of multiple rigs, transverters.
amplifiers, preamps, and other ex te rn al
boxes tha t are req uired to make co ntacts,
then it's time to start shopping. If new ra­
dios are not in the budget, make plans based
on modes that you can pursue with ex isting
equipmcr u. Jf you are new to satellite work.
get a copy of Working the Easy Scus by Gary

B. Rogers WA4YMZ, from AMSAT (The
Radio Amateu r Satellite Corporation). The
latest revision is dated April 2[H)0, has 33
pages. and provides a solid introduction to
the amate ur satellite program, with excel­
lent hints Oil how to work the more easily
accessed hamsats. You can reach AMSAT
on the Web at [hnp://www.amsat.orgJ, or via
phone at (30 I ) 589-6062.

Antennas

When you have chosen a rad io for your
compact station, it's time to consider anten­
nas . For the cruise-shi p HT effort, a long
Whip or a dual-band, hand-held yagi does
well when c has ing the sing le-channel FM
satellite s likc AO-27 (AMRAD~OSCAR ­

27) or UO- 14 (UoSAT-OSCAR~14 ) , but
these antennas are not convenient for a rnorc
sta tionary operation. It would be nice to
ha ve directional an tennas with a complete
az-el (azim uth and elevation) rotator sys ­
tem. but it is usually not convenient to carry
this muc h eq uipme nt. Rotors, control
cables, and boxes take up a lot of space, and
fi ndi ng a place for the rotatable antennas
may be a problem. but th is might worth
conside ring.

A small dual -hand beam, like the Arrow II
from Arro w Ante nna (hnp :// members .
ao l.com/arrow I46/index.htm l) of Cheyenne
WY, will outperform just about any omni ­
directional two-meter o r 70cm antenna for
portable satellite work . Ifyou call rig a com­
pact rotator system for this usua lly hand­
held antenna, it's a great performer. Mo st
ha ms that have the Arrow II usc it with a
dual- band HT. hut when used with scpa­
rate radios for two meters and 7Ocm, the
optional duplexer is not needed or preferred
since it is lim ited to 10 watts on transmit.
Wh ile Arrow has mou nting hardware for
rear-mourned stationary usc, reworki ng the
antenna for mounting at the balance point



--

Photo B. John WA5WOD and Charlie K5£NG easily put to­
gether the two-meter" Eggbeater" while on a fishing trip.

Photo C. The M-Squared £ B- / 44 with radial kit on a pole and
ready to go for some fishing-trip satellite contacts.

Try It today

NEW CATALOG
CALL TOLL FREE: UOO·JAIHTAL

Quality Crystals
and Oscillators for:

AMATEUR BANOS· Cs·MARINE VHF
SCANNERS· MICROPROCESSORS· PAGERS

P.D. Bo. 60017· Fort Myers. Florida 33906
ClU , (941) 936-2397 --

Small antennas may become the nann for
contac ts via Phas e 3-0 . But Phase 3·D
won't be availab le for use immediately af­
ter launch . It may be several months before
the transponders are ava ilable for general
usc . Start preparing now by trying new an­
tennas and radio co nfig ura tions via the cur­
re nt balc h of lo w- Ear th-o rbit amate ur
sate lli tes. You' ll be glad you did ! Fa

be repeatedly assembled and disassembled.
They are best used for the occasional trip
or move. The loop clements are made from
coppcrweld - copper over stee l - and are
rathe r stiff, but can be easily re placed if
necessary. The 70cm version with rad ial kit
retails for $ 166, and the two-meter version
with radial kit is S J77 . The high prices are
offset by the extremely durable components
and quality construc tion. but can inspire
antenna experimenters to build thei r own .

Due 10 the weak-signal nature of work- 1--------------- -­
ing AO·lO (AMSAT·OSCAR·lO) with its
high e lliptical orbit. the best results with
"eggbeaters" are fou nd whe n the sate lli te is
at or near its perigee. or o rb ital low point,
when signals are strongest.

For In-meter receptio n via RS - J3. a
simple dipole or inverted V antennas will
do well. since most hams who pursue mode
"A" (two meters up and 10 meters down)
or mode "K" (15 meters up and to meters
down) via the Russian RS·1 3 satellite usc
di poles at home. A wire antenna is also
very easy to pack and transport . Fo r apart­
ment dwellers. it ca n also be hidden by
using fine wi re and small d iameter coaxia l
feed Ji ne.

of the boom may be difficu lt, but would
yield a very small turning rad ius for sma ll­
auk mounting. A whip antenna or ground
plane is easy to pack and install, but the real
advantage of these antennas is their abili ty
to be oriented for best transmit and receive
signals du ring a satelli te pass. W he n used
as a stationary antenna . the de e p fades e n­
countered make contacts d iffic ult. This
antenna is best left for the HT.

The true omnidirectional sta tionary an­
tenna can provide a reasonable compromise
be twee n HT whip ante nna s and small
beams. A good example is the "eggbeater"
from M· Squ ared Antennas (http://www.
m2inc.com].They have a two-meter version
(EB-I44) and a 70cm version (EB-·H Z).
Both antennas exhibit horizontal polariza­
tion on the horizon. bu t overhead they have
right-hand circular polarization. When used
with the optional rad ial kits (RK·2M for two
meters and RK ·7OCM for 7Ocm), the pat­
tern is more hemispherical. with a circular
lobe gain increase of 6 dB. The radial kit is
designed for satelli te work.

Both antennas will fit in limited spaces
and can be used for almost any hamsat in
the sky. They are not, however. designed to
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QRP
Low Power Operation

HW-8 Notes + QRP PSU

Michael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave. SW

North lawrence OH 44666
(prosolar@sssnet.com]

OHMAGOSHf October already! Yup, and before you know It, Year 2000 wlll be In the history
books. 2000 has been a so-so y ear for me. I've spen t most of my free time working on Heetbklts,
especially the HW-8 transceiver. I've picked up a few pointers and some other in ter esting stuff
for y ou to use on y our HW-S.

A few months ago, we talked about the
HW-8 QRP tra nsceiver. I've come

upon some information about the final out­
put transistor that yo u may fi nd interesting.

Replacement PA transistors

Heathkit used a house-num bered part. But

from the printing on the device , it looks like
Motorola made the transistor. I can't find a
cross-reference for the Heath number any­
where. However, the instructio n manual for

the HW-R refere nces the part to a 2N4427.
Mouser Elec tronics stocks this transis tor.

It 's about $3 a pop. You can use an NTE
replacement. bUI the NTE part is much more

money.
In my " HW·8 Ha ndbook," a high power

modification for the HW-H is as simple as
subbi ng in an ECG4R8 for the fina l. I fou nd

the ECG replacement guide on the Inte rnet.
They list the ECG488, but it's not the high
power de vice I wan ted. Ho wever, an NTE
replacement part crosses the ECG488 to a
NTFA88. I have not ye t tried this in my HW­

8s. I did no tice that NTE crosses the 2N4427
to a 15 watt RF device in a TO~5 case . The

Photo A . Im ide the HW-8. The filial transis­
tor is wearing the large heat sink: The trallS­

mit trimmers are in the background.
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NTE488 comes in at a 5 watt RF device in
a TO-5 case . I don' t kno w why the differ­
e nce between the two. I g uess I will have to
ex periment with some in one of my radios.

I have had luek with the 2N3553 and the
2SC799 . Both will produce a good watt and
a half o n 80 and 40 meters. On 20 and 15,
the max po we r seems to he about o ne watt.

Do n ' t use a 2N3866 unless you just
ha ve to. Thi s device lo ves to operate u p
into the 450 M Hz band . It wi11 do so all

by itse lf w it hout a ny he lp from you. Usu­
ally, the 2N3866 is short- lived in an HW-8 .
T he transisto r will take o ff and go into
therma l runa way.

In some of the HW-8s I have come across,

I have put in MSPA20 in Q8 and Q5 loca­
tions. They seem to ha ve a hit more bite than
the original Heath- k it de vice s. A lthough I
ha ve not tried them, a metal case 2N2222A
might work also as Q5 and Q8.

There are two other locations you should
look at if you are having trouble with the
HW-8 's output. Check the zener diode at
location ZD 2. If th is diode has beco me
leaky, it may he the cause of low output.
This diode is there to pro tect the final, Q9,
from excessive hig h collector RF voltages .
This happens if you key the transmitter into
an open antenna. Any RF voltage over 36
vo lts wiII be clamped to ground via the ze­
ner diode .

If yo ur HW-8 has heen repaired in the
past. especially with fina l PA troub les, look
to sec if a ferrite bead is o n the base lead of
Q9. This bead is there to keep Q9 stable . If
yo ur transmitte r seems to take on a life of
its own, check for this bead Oil Q9 's base .

Improved trimmer adjustment

On 20 and IS meters, yo u' ll often find
that the trimmer capacitors in the tank circuit

req uire tighteni ng all the way do wn.There 's
not e nough capaci tance from the trimmer
to get the stage to resonate . Take a 10 or 20
pF capaci tor and tack solder it across the
trimmer that is g iv ing you trouble. Then try
the adj ustme nt one more time. With the ex­
tra capaci tance across the trimmer, you
should no w ti nd the circuit peaks wi tho ut
twisting the screw o ut o f the trimmer
th reads. By the way, this fi x works for the
from-end trimmers as well.

Main dial fixes

Since the HW-8 is almost 25 years old,
the vernier drive Ior the main tuning may
have d ried out H it has. then you risk twist­
ing the VFO capaci tor apart if yo u tune into
either end stop. Fixing the VFO capacitor
is harder than a bag fu ll of jawbreakers! The
best fix is to not rip out the VFO plates in
the firs t p lace. To keep this from happen­
ing, yo u should remove the vernier drive and
relube it The drive comes apart. but yo u
first have to remove it from the HW-8 's
chassis. Once its ou t and in your hands, you
can see how it unscrews. There's a set of
ball bearings inside, so wa tch o ut you don't
lose them when the two ends are rem oved .

Use some solvent to remove the o ld
grease and o ther gunk that lives inside the
drive . The n repack the drive with some bi­
cycle grease . This stuff won' t ooze out and
won't dry o ut e ither. Cheap, too ! Once yo u
ha ve reassembled the drive, install it back
into the HW-8 . You' ll he rewarded with a
smooth- turning VFO again .

A ORP power supply
for a QRP transceiver

I ' ve shown this circui t before, but sti ll get
requests for a small, simple power supply to
operate QR P transceivers from. It's a classic!



Building the OAP supply

This is such a simple project , point-to­
point construction would work JUSI fine. The
usc of terminal stri ps and tic stri p would be
all you need . Use a small aluminum chassis
to hold everything . The LM317 needs to be
heat-sinked, so use the aluminum chassis
a nd a TO - 3 insu lato r k it to mount the
LM 31 7 .

Use yo ur digital YOM and set the output
voltage wi th the trimmer or panel-mounted
pot. Add some five-way bi ndi ng post s and

you're done!
Next month, I' lIluok at the Heathkit HW­

9 QRP rig . It 's been a wh ile since we took a
loo k inside thi s g uy. fa

Since the LM3 17 is adj ustable, we may
as well place this control on the front panel
of our supp ly. If not, then a small trimmer
can be used .

There ' s a chance you might want to use

this little guy as a constant voltage battery
charger. If yo u do, then I' ve added a small

three-amp sil icon diode in the output lead .
T his diode will prevent the battery from dis­
charging into the regulator if the main power
has been turned off.

An LED for a " power on" indicator is
thrown in j ust to let you know that the power
supply is in fact on.

Photo C. The main VFO capacitor is just be­
hind the VFO coil. The trimmers to the right
ofthe VFO arefor the receiver fron t end.

•
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about any thing in your junk box will work .
However, do n' , usc a transformer with a
seco ndary higher Ihan 18 va lls unloaded .
The regulator must drop any excess voltage
and will run much hotter than needed. A
24-volt secondary into the bridge rect ifier

will produce a lmost
2 9 volts to the
reg ulato r.

A si x a mp bride
rectifier converts the
AC from the trans­
fo rmer to DC, whi le
the two 4700 Il F ca­
pacitors smooth o ut
the ripple. The input
to the LM3 17 is by­
pa ssed w ith t w o

sm a ll 0.47 IlF ca­
pacitors. T he ou tput

is also bypassed with
a 0.47 a nd a 2.2 IlF
capacitor.

o

,..

2200 uI 50 Ydc

IlS 2 72·10 43

Unregulat ed output ~ ~

IIII a a CXJU':u.,
~!' ~~~ER
.~ ~

•
Fig. 1. PC board component layout. Bridge rectifier is RS 276-11 46. DJ-D4 = 3 A 50
PIV lN5400, RS 276-J/4 J. PC-mount trimmers are 5k. RS 271-2/7. D5, D6 = lN9/4s.

•

The ent ire circuit revolves around an
LM317 adjustable regulator. In the TO-3
case, the de vice will handle up to 1.5 amps .
That's more than enough power for even the
most QRO QRP rigs.

I used a junk box transformer, and just

Fig. 2. PC boardfoil side.

Photo B. Another HW-8 makes its way to the service bench.
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Simon Lewis GM4PLM
Creach Farm
Ochllt ree
Ayrshire KA 18 2QH
United Kingdom

Microwave P3D
Here sall you need to know.

Microwaving is a very interesting area of our varied hobby, and one on which I h ave
centered my attention for a number of years. There are numerous reasons for this
interest. Microwaves are still not fuliy understood, and many of the propagation
modes are stili being investigated, especialiyas the commercial world is not interested
in the "anomalous" propagation events that we get excited about.

M
icrowaves are also an area
where home-brewing is the
norm, and, certainly for the

higher microwave bands, a must, as the
big three do not produce equipment for
any band above 1.2 GHz. This leads
microwaving to be an area for experi­
mentation , and one in which home-

Photo A, P3D microwave antenna array.
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brewing your own equipment is still
the nann. I was therefore very p leased
to hear that Phase 3-D would carry a
range of microwave transponders, a
move I think will revolutionize the
world of sate ll ite amateur radio.

So what are "microwaves ," and why
the big interest for Phase 3-D?

Well, in amateur terms, microwaves
refer to any band above 1 GHz, so any
band from 1.2 GH z and up can be rc­
ferred to as a "microwave" band. As
for Phase 3-D, this new satellite is a
revolution for the amateur world. For
the fi rst time, an ama teur satellite is
carrying a full range of new and excit­
ing transponders, allowing g lobal ama­
leur communications using small,
compact, low power ground stations .

For the old-time satellite hams read­
ing this, a word of warning! I am going
to he controversia l. No, I mean "re­
ally" controversia l, hecause I predict
that once Phase 3-D flies, modes using
VHF/UHF uplinks and downlinks arc
dead and buried. Read on and I'll ex­
plain , but mark my words, mode B is
dead ! Long li ve mode LIS! Rememher
where you heard it first !

Phase 3-D is a big satellite. The
other articles in this issue will cover a
variety of topics about P3D, so I will
concentrate only on the microwave as­
pects of Phase 3-D and leave the other
specialists to their areas.

The P3D satell ite carries a range of
microwave transponders almost cover­
ing the entire amateur microwave
spectrum. The lowest band covered is
the 23cm band (1 296 MHz), and the,
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Fig. 1. Phase 3D microwave ground station using 2 x 2 meter
multimodes (mode US).
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from a variety of sources: electrical ,
the weather. the sun, sky. other users,
computers, SATTV, and the list is al­
most endless. And it's getting worse!
Is this the right band for downlinks?

a Antenna sizes for 2 meters are big
- with planning development prob­
lems becoming common and gardens
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The satellite is bristling with anten­
nas for the microwave bands , and
these will allow P3D to produce excel­
lent signals on the ground as they have
compact beamwidths and high gains.
Photo A shows the impressive array of
microwave antennas onboard the satel­
lite. It is relatively easy to calculate the
power required versus antenna gain by
using a small spreadsheet program. 1---------------­
One such spreadsheet has already been
produced for Microsoft Excel and is
available on the AMSAT Web site. It
shows that very small amounts of
power will be required to very modest
antennas (small dish of 60cm or small
yagi).

So why are microwaves so important
to the future of amateur satellites?

For a long time now, VHFIUHF have
become very noisy, in some places al­
most unusable . Users of the FM re­
peaters on the UOSATs will tell you
that in some parts of the world the y
are unworkable due to the variety of
ground-based services that illegally
(and sometimes legally) use the VHF
and UHF satellite subbands.

In 1992, James Miller G3RUH said
that mode S would become the pre­
ferred downlink for Phase 3 satellites,
and I would support that theory whole­
heartedly. Here are some reasons why,
and hefore you diehard mode B opera­
tors jump off the deep end, think about
the points carefully and consider their
technical merits:

a 145 MHz is noisy. This comes

highest, the 24 GHz band. A full list of
microwave transponders is shown in
Table 1 of the article "With Fingers
Crossed" elsewhere in this issue.

The P3D transponders operate on a
matrix, allowing anyone transponder
to "talk" to another. This allows an un­
limited combination of transponders to
be operated by the ground control sta­
tions. Each transponder also has a set
of beacons that will transmit a variety
of information. These beacons will pri­
marily transmit 400 bps PSK, a mode
already used on previous AMSAT mis­
sions, and one for which a vast number
of ground stations are already equipped.

More importantly, these beacons will
also transmit at a known power level.
That is a vital piece of information, be­
cause knowing that the beacon trans­
mits a set power level , you can make
improvements to your station, or carry
out measurements, and have the ability
to measure these changes using the
beacon as a known standard . The satel­
lite will carry standard analog tran­
sponders that will allow SSB/CW
signals to he transpondcd, but there are
also a variety of digital experiments
being flown , including digital cam­
eras, a flying mailbox system, and
high speed digital modulation experi­
ments . The microwave bands make
these experiments particularly interest­
ing. The up/downlinks will he strong.
and the bandwidth of each transponder
is wide enough to carry some interesting
signals and some unusual experiments.
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Photo C. Freckly ON6 UG, Iwrking 2.4 GH:-.

becoming smaller (in Europe any­
way'), antenna size has become a ma­
jor factor in peop le's operations.
Which would he eas ier to install. a 10­
or II -el yagi for 2 meters or a 60cm
SATTV dis h'!

• Technically, VH F is a poor choice.
The typica l noise at VHF measures ap­
proximately 1200k. AI 1.2 GH/.. this is
typically 120k, a factor of 10 times
quieter. This means that for a given ra­
diated power the ground station an­
tenna could he 10 times smaller. Gi ven
that a 60cm dish could have 25 dB

Photo D. Complete mode US station.
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gain at 2.4 GH/" and a typical I0 c le­
ment yagi approximately IO dB gain,
tha t size decreases even furthe r.

• Give smaller antenna sizes that
also relate to cost and station equip­
ment. No more large antenna arrays, less
mechanical engineering, less , windage ,
less maintenance, less neighborhood
impact. It goes on and on l

Recen t demonstrations at the
AMSAT-UK Colloquium on UO-36
showed how suitable 2.4 GHz is for
sate llite downlinks. A quote from Peter
GiHzow D B2QS summed this up
suitably: "Freddy 's (ON6UG) S- band
downli nk demo was a real eye-opener
for all. It gave a pretty good idea of
what we ca n expect to see on P3D, and
f reddy said tha t the dish antenna he
demonstrated (60cm parabolic) was al­
ready overkill. Many people understood
why P3D will be the Easy-Sat."

And that demonstrat ion was with a
whopping I walt down from UO-36 with
the antenna off-pointing hy several de­
grees! Since 1992 technology at mi­
crowave freq uencies has marched on,
and access to microwave frequencies
is easier now: than it ever has been. So
what technical reason is there for not
using them for satelli te down/uplinks?

Antennas

What kind of equipment will be
needed for P3D microwaving'! Well ,
let 's look at antennas firs t. S tarting on

the lowest hand at 23cm, a small hcli­
cal yag i will be required. These arc
available cheaply commercially, or even
cheaper if home-brewed.

The ARRL Handbook contains the
design de tails for a suitable antenna.
For the higher hands, sma ll parabolic
di shes will be the norm, although for
2.3 and 3.4 GH z small helical yagis
are still perfectly feasible. The dishes
do not need to be anything special.
Down Eas t Microwave sells a range of
500mm and 600mm dishes that will be
perfect for the job. Dish feeds arc easy
to make and wi ll e ither be small horn
feeds using food tins, or helical feeds
using a few turns of copper wire
mounted on an N-type connector at the
focal point of the dish.

T he beauty of such small dishes is
that the beamwidth or the dish will sti ll
he qu ite wide (510 degrees), and it will
be much easier to point at P3D. "More
expense," I hear you groan! Not really!
There is a plethora of ex-SAITV parts
availab le at flea markets . An SATTV
positioner screw jack will be perfect to
usc as an elevator, and even be tter if
you still have the original control unit !

Feeding the dishes and yagis is wor­
thy of note. Microwave power is ex­
pensive to generate. and you don 't
want to lose that power in poor cables
and connec tors. Use only the correctly
rated connectors (N types and SMAs
at anywhere above I GHl.), and inter­
connec ting cables and feeders should
be the hest possible rigid foam coax
you can get your hands on.

Here is another advantage of using
microwaves. The dishes and positioncrs
do not need to be mounted high , as
long as they have a clear view of the
sky. Mou nted on the apex of a roof or
on a small tripod on a garage or con­
servatory flat roof will be fine . The
closer to the shack the better, keeping
feeder lengths as short as possible. In
my station, the tripod is mounted on
the lawn outside the shack window ­
a distance of only 12 feet!

Rf equipment for P3D is readily ob­
ta inable . and many people have a 2
meter multimodc in the shack already.
This is an exce llent starling point, as
most microwave transvertcr designs
use 2m as the dri ving hand . High



power is not necessary for the trans­
verter; most require just a couple of
watt s in . 23cm modules arc available
for older radios such as the Kenwood
TS -790 and Yaesu Ff-736R. More
modem radios suc h as the leom IC­
821 and Yaesu Ff-847 are al so suit­
able , having the built-in sate lli te
functions required for P3D. Of course,
two separate 2 meter multi modes driv­
ing indi vidual transverters is perfectly
acceptable, and there are a number of
ready-built 23cm designs available from
commercial sources. SSB Electronics,
Down East Microwave , and DB6NT
all produce suitable equipment.

It's easier than you think

Life gets a little more complicated
on the higher bands, and we have to
overcome what is known as "Micro­
phobia" - an irrational fear of con­
structing anyth ing for the mic rowave
bands! O utlining how amateur micro­
wave equipme nt is constructed could

be the subject of a complete ly separate
article ! But it really is quite simple ,
and the rule of thumb is that if you can
follow a set of basic construction rules ,
place components exactly onto a PCB
as the designer origina lly intended and
as shown in the documentation, and
learn to solder surface mount compo­
nents using a sma ll solderi ng iron , then
you really can -construct microwave
equipment.

I managed to construct a working 10
GHz transvcrter that worked first time ,
having never constructed a piece of
microwave equipme nt before. I can do
it, many othe rs have done the same ,
and you can do it , too - honest! It 's
quite simple, and not rocket sc ience
(excuse the pun !), and with in eve ry
amateur 's capability. Modem micro­
wave units are quite simp le and usu­
ally contain ve ry low component
counts . A typical sing le board 23cm
unit designed by C harlie Suckling
G3WDG, and available as a kit from

the Microwave Components Service
of the Radio Society of Great Britain ,
is shown in P hoto B.

A variety of kits and modules for the
highe r hands are available from a mu l­
titude of sources, and many of these
kits are easi ly co nstructed by follow­
ing the basic microwave construction
rules. Many of these kits have been in
the planning stages for some time,
awaiting the day that Phase 3-D meso

So how does a station fit together'?
Fig, 1 shows the basic block diagrams
of simple stations for use on Phase 3-D.
Most of the stations simply require ei­
ther a multiband, muhimode, such as
an FT-847/foT-736fTS-790 and trans­
vcrters , or re ly on two dedicated 2 meter
multimodes and dedicated transverters
for uplinks/downl inks. T he transpon­
de r matrix in Tab le I of "With Fingers
Crossed" indicates that any upl ink
could be connected to any downli nk,
so it is easy to come up with a few
basic building blocks that can be

r
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One word of ad vice , however! Don' t
be afraid to look at commercial satel­
lite TV equipment for use within your
station. Satellite positioners and sur­
plus dishes are all suitable, in fact
highly desirable, if you can obtain
them. and they wi ll save hundreds of
dollars over new, dedicated amateur
items that will do the same job. Horn
feeds and yagis are easily constructed
using simple hand tools, if you do not
wish to buy new. Where you should
spend money is in feeder or RF equip­
ment. Money spent here will be we ll­
founded and provide an excellent basis
on which to work.

Phase 3-D's microwave transpon­
ders will offer an excellent way of be­
coming invol ved in amateur micro­
waves, and the UK is already seeing an
upsurge in acti vity as people gear up
for Phase 3-D. This new sate lli te offers
amateurs the perfect opportunity to be­
come involved in one of the most in­
teresting aspects of amateur radio, one
that will surely change the face of
amateur -satellite operations from the
moment of launch. Hopefull y, some­
time later this year you should ge t the
opportunity lO become part of that his­
tory. Be brave, and listen to the techni­
cal reasons for using microwaves. The
future is here, and it is a bright one in
(he microwave spectrum .

Godspeed, Phase 3-D, and here' s
wishing the P3D crew all the best for a
successful launch campaign. See you in
history, 73 de Simon GM4PLM. fa

With Fingers Crossed
continued from page 16

Note

I . Radio Communication Handbook,
7th edition, published by the RSG B.
UK. Fa

Cruising for Satellites
continued f rom page 26

(AO- 37'!) using a "big" rig, the Yaesu
FT-847 [http;//www.yaesu.comlft847.
html]. The antenna will be an Arrow II
on a tripod. The MV C PR is appropri-

ately named, as it has been refloated
after sinking twice in 1997 .

Are you ready'!

WB5RMA [http;!lw\\'W.hcathcnnacal­
lister. com] and I are already thinking
about taking a eru ise in Alaska waters
next year. We've seen great video tape
from AMSAT Awards Manager Mike
Scarcella WA5TWT and his XYL Rae,
from their Alaska cruise. We ' ve heard
the story of Lee K0LEE's "inside pas­
sage" grid expedition. Why not '?

There are a lot of radios and anten­
nas out there that I would like to try,
but only, of course, during those free
times out on the water when the float­
ing casinos and bars seem dim com­
pared to the bright or starlit skies from
the upper decks. Check out [http;/!
www.amsat.org] for more information
about the hamsats and how to usc
them. II

Continued on page 59
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OCT 31

MOROCCO The Bavarian Contest Club will
be operating again as CN8WIN from Morocco,
in the ca WIN Contests. They will be a Mullil
Multi team, so there is a very good chance to
work CN on all bands from l 6D-10m. There
will be a new picture aSL card fo r the
upcoming activities. Work CN8WIN on 5 or 6
bands and receive a special aSL card to honor
your high performance. ca WW Contest SSB:
aRG's (± aRM): 1.840 /3.799 /7.099 / 14.255
/ 21 .355 / 28.455 kHz. Before and after the
contest the station will operate as 5C8M in CW,
SSB, RTTY, on 6 meters , and also on the
WARC bands. Check the homepage {http://
www.d/6fbl.de/cn8wwl} for information about
the DXpedition. aSL cards for CN8WW and
5C8M go via OL6FBL (bura or direct) : Bernd
Och, christian-Wirlh-Str. 18, 0-36043 Fulda,
Germany.

OCT 28, 29

BREVARD, NC For the 12thconsecutive year,
the Transylvania County ARC will operate a
Special Event station from Transylvania
County NC on Halloween. The callsign will be
K4HX Z. Hours of operation will be from
1800Z- 2359Z on Oct. 31st. Frequencies will
be 7.195, 14.295, 21.365, and 28.335 SSB;
also 146.55 FM simplex. For certificates, send
a business size or 9 x 12 SASE to T.C.A.R.C.,
P.O. Box 643, Brevard NC 28712 USA.
Weatherpermitting, operation will be from The
Devil's Co urthouse, on the Blu e R i d~

Parkway. Iii

under one roof, containing both new and used
radio,computer, and general etecfroncs items.
Activ ities wi ll include many fo rums and
meetings, with VE exams on Saturday. Shuttle
bus service provided to and from Smith Field
Airp ort , and shopping centers. Talk-in on
146.88(-). For more info, leave a message on
the answering machine at (219) 483-8163
(tables), or (2 19) 484-1314 (general info), and
you will be contacted. You can also send an
SASE to AC-ARTS / son Wayne Hamfest, Po.
Box 10342. Fait Wayne IN 46851; or visit the
WWIN site at [http://www.acarls.com}.

SPECIAL EVENTS, ETC.

ATLANTIC CITY, NJ The Southern Counties
ARA will operate K2BR from Oct. 9th at 1400
UTC to Oct. 15th at 0400 UTC, from the Miss
America Pageant in Atlantic City NJ. Atlantic
City is located on Absecon Island, which is
IOTA NA11 1. Suggested frequencies for 10,
15, 20 and 40 meters : Phone - 28.325,
21 .325, 14.250, and 7.250. CW - 28.030,
21 .050,14.050 and 7.050. a SL with a #1 0
SASE to SCARA, PO. Box 121, Linwood NJ
08221 USA.

OCT 9-15

CHICAGO, Il The DeVry Institute of Tech­
nology, 3300 N. Campbell Ave., Chicago Il, is
the location for the Chicago ARC Ham Auction ,
Sunday Nov. 12th. lIems in auction will be
transmttters. receivers , transceivers, amp­
lifiers , tuners, accessories , signal generators,
oscilloscopes, z-way radios, TVs , VCRs ,
antique radios, tubes, parts, books, computers,
audio, stero, etc. Your electronic goods will be
auctioned if you bring them in before noon. All
sold goods are subject to a t o% donation. If
purchased back by the seller, then a 5%
donation will be due. AlllIems sold on an as-is
as-shown basis. All sales final. For more info,
call Dean, (708) 33 1-7764, morning or
evening; call George, (773) 545-3622, 10
a.m.-1 :30p.m. or after3p.m. Remember, one
man's junk is another man's gold!

NOV 12

CRLENDR R EU ENTS
continued j rom page 42

on-site, beginning at 8 a.m., by CAVEC. Bring
original and a copy of your current license,
picture ID, and $3 lee.

OSCAR-10 Antenna System
continued Jrom page 58

The future

NOV 18, 19

FT. WAYNE, IN The 28th Annual Fort Wayne
Hamfest & Computer Expo, sponsored by the
Anen County Amateur Radio Technical Society
(AC-ARTS), will be held at the Allen County
War Memorial Coliseum at the corner of
Indiana 930 (Coliseum Blvd.) and Parnell Ave.
Open to the public 9 a.m.-4 p.m. EST on
Saturday, and 9 a.m.-3 p.m. EST on Sunday.
Vendor setup is Friday evening and Saturday
morning .Admission $5, good for both days, at
the door only. Parking is $2. There are over
1100 commercial and flea market tables all

Later this year, I plan to install a
heavy-duty 40-fo01 tower. When the
tower gets installed, the satellite anten­
nas will he moved to the tower, and the
preamps may be moved to the antenna
feedpoinls. Although I don 't need the
higher elevation by moving the anten­
nas to the tower, I am doing it because
I use the satellite antennas for some
terrestrial SSB operating, and , maybe
more importantly, in order to get my
wife to agree to the tower, I will be re­
plac ing the existing mast with the
tower, not "adding" the tower. Got to
keep my non ham wife happy! fa
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PROPR6RTI ON
Jim Gray II

P.O. Box 22799
Juneau AK 99802

Stability or Blackout?

worldwide conditions should improve steadily as th e HF-friendly winter months approach, but
with sunspot Cycle 23 nearing its peak, strong solar disturbances may occur more often ... witness
the severe particle storm of july 14-16! The most likely ionospheric disruptions will occur near
the middle and at the end of th e m onth - the latter possibly causing a partial blackout lasting
into the early days of Novem ber.

G enerallY, moderate daytime ionospheric absorption at midpath
local noon is expected, especially for paths across the Bqua-
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H...>iI 10-12 '2-15 17-20 se-se ro" ac-sc 17·20 \7·20 0 0 0 '0-'2
.".m ,,~ - - 120) 40 - (10) 20 ,," ' 0 (20) 10 (20) '0 120)Band-by-Band Summary '"

0 •
CENTRAL UNITED STATES TO:

" (15·2O) 20 140) ,~ "~ ",.,
~.".'''''

0 (10-201 '0-20 '0-20 10 120) ' 0 (20) ,,~

10/12 meters ' S-20 ,,~ ,,~ 20 14C) '"' (2CI • ('0- '5) (1 01 (101 lQ.15 1C-' 7
~m."""

~
,ro, '"' "'" 0 0 0 {20) 115·20) " '2·17 (' 5) 20 ro

Good daytime paths will occur between the coasts and into Cen- ,ro, ,,,,., zo ,~ "'" 'Q.1 ' " (20) (' S) 20I~ ,"",om 0 0 • •
tral and South America, bu t expect some noontime fading. w ok 0' om ,ro, ,,,,., '"' ('51 (20i " ro,. • • • 0 •
for afternoon openings into the Pacific and Aust ralasia. with an I a,I " ,ro, ,", ('5) " '"' ro• 0 0 0 0 0

occasional path 10 Afric a . A short-skip of 1,000-2,000 miles will Ir a"","" • (15-20) • • • 0 0 115·20) • 0 0 0

I ~a, ••
be typical. J . ""

(,o-'S) ( ' 5·20) ,~ ,~ • • '"' ,ro, • 0 0 ('O,'~)

I WI....,

"
(1Q.1S) 0 ,~ 0 0 0 0 0 1'Q.15) 115) 0 0

15/17 meters A..~.'" 10{' 5) 1~.17 (1 , ·20) ,ro, W zn-eo ro~ '"' 0 0 ('5) 10 1'5)
;AIo' ,," 1S·20 ,ro", (4O) 140) 0 10·20 ' C·20 10-30 10·30 ' 0 ·20 'C·20 10 (20)
,Ho_ ' 0- '5 ' 2·17 '2·2C {151 20 ,,~ ec-eo 30 1401 17·20 0 ('01 13 '0-15 (10115

Openi ngs to mos t areas of th o world should occur on (G)ood WESTERN UNITED STATES TO:

days. especially south of the Equator. Try Europe before noon ,
0 ,.. '5·20 '5·30 1('4140 ~.,

Arr.~tica
130-40) 0 1 15·~01 10 (201 10 (201 l C {:101 '0 (>'<ll

"'A frica an d the M iddle East after noon. and (he Pacific o r Asia Arr.€ """ " " 15 -20 (1 5 ·201 (15) :10 (' 7·:lO) (17·30) 0 0 0 • (1Q.' 2) ('Q. '2)

~. "n,
in the late eveni ng . Short-skip d is tances average about 1,000 iEu

(17-:10) (17-:101 , 0 0 • 0 • 115-17) 115"7) 15 I~OI ,.·ro
0

O<Jt om
"·20 ,., ro

miles. AI""• 0 0 0 0 0 ,
' Q. ' ~ (1~I 17 ' 5· 17...

~"
(17 201 0 0 (17·:/(l1 (17-2CI • 0 ,ro, 0 1'5 ·201 '"' ,. ,

0 ,ro, (~Ol 0 0 0 0 0 (lSI 1' 5"7) 117·20) ,~..,
I • 1' 5·17) (17_201
I P.~~tan

0 0 0 • 0 0 (15_171 0 • 0

I ~"' . it· 1'0) ' 7 " )..17 (1SI 1' 7-201 17·20 17·20 (20-30) ,., ( , 1'201, . 0 0 ('5·171

October 2000 "..., (1C·2O) 10 (' 51'Am 0 0 0 ,ro, ,~ (17·:10) 1'5) ~O 1'5) ~C • 0

A"" ..... ' Q.1~ ' 0,15 (10) '7 115) 20 17·20 17_20 1201 40 eo-e» 115-201 ,., 1'5-11) "SUN MON TUE WED THU FRI SAT IA~,... ro-se '0140) (1 0) 4C
"~

1:/(l-<lOI (20-40) ,~ ,- , 0 (1 5) 1' 5) "."".....' ' C·20 1'01:10 o;~
'"~ (20) 40 eo ,~ 0 (201 1O .2lJ 10-20 ' c-eo

1 F-G 2 F-G 3 F-G 4 G 5 G , G 7 G I ~,'" ~m ' 5·20 - ,~ 120) 40 .~ • 0 (10) 20 ". 10 120) 101201 (10) :00

I' G
9 F-G 10 F 11 F-P 12 F 13 F 14 F

Table 2. Worldwide HF hand openings for October 2000. Notes: ( J)
Plain numerals indicate bands which should be workable Oil Fair to

15 F 16 F-P 17 F-P 18 F-P 19 F 20 F-G 21 G Good (F-G) and Good (G) days . (2) Numbers in parentheses indi-
cate bands usually workable 011 Good (G) days only. (3) Dual

22 G 23 G 24 G 25 F..G 26 F..G 27 F·G 28 F.. P numbers indicate that the intervening bands should also be us-

29 P 30 P 31 VP able. When one number appears ill parentheses, that end of the
range will probably be open on Good (G) days only. (4) Be sure to

Table 1. Calendar. check adjacent bands and times (±2 hours ifo r additional openings.
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EVERY ISSUE OF

73Amateur
Radio Today

on Microfiche!
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Only $24.97
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The entire run of 73 from
October 1960 through last year is
now avai lable. Over 800 fiche!
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treasures of 73 without several
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pages each and will fit in a card fi le
on your desk.
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The collection of microfiche, is
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for $10, plus $3 shipping/handling.
Satisfaction guaranteed or money
backl

ground for our grandchi ldren and great­
grandchildren, instead of stripping the
planet of every drop of recoverable oil.

NEUER SRY DIE
contin ued from page 8

staffe rs were released to go out and find
productive work.

Cold fusion development has been
stymied by the oil-coal-gas-power com­
pany bloc making sure the research
funding has becn cut off. For under $10
million in cold fus ion development we
might be able to leave some oil in the

HOMI NG IN
conttnuedfrom page 47

banquet and local airport transit in this price,
but you might decide to offer these sepa­
rately. Some participants may choose to stay
with relati ves or in another location, so an
alternative price without lodging and meals
(but including the box lunches on competi­
tion days) should be announced.

So that 's what it takes to put on a
multinationARDF event. It's not too hard. If
your club members have ever put on a big
hamfestor ARRLConvention, then they prob­
ably have all the needed experience and skills.

What bcucr way to generate enthusiasm
in your club, help your fellow hams, promote
international goodwill, and have a great time
doing it! As USA's IARU ARDF Coordina­
tor, I'll try to help every step of the w~
Contact me, and let's get started ! til

be a totally insurmountable problem. There
may be a few hurdles. Shelters are often
located in local schools, and the school
board may not be interested in people pok­
ing holes in their roofs. On the othe r hand,
if the local Red Cross is requesting it, there
may be a more positi ve response. If the 11- - - - - - - - - - - - - - ---,
county Emergency Management Office is
interested in prepositioning antennas, the
response might be downright enthusias tic,
Something about the county and its ability
to impact funding or something.

Don' t forget the 6 Ps! Planning may not
make a difficult situation easy, but it can
make it doable , Learn from the mistakes
you 've faced in the past, and help others
learn from yours. Share your ideas for keep­
ing Murphy out of the equation when rc­
sponding to a disaster. What problems have
you encountered? How did you solve them?
What lessons have you learned that you'd
like to pass along? I'll be glad to hear from
you. If you submit an interesting enough
idea, I'll even see that it gets passed along
so that other readers can benefit from your
experience. sa

O N THE Go
continuedjrom page 43

So, as you're planning, after you have
identified the agencies you will serve and
where those agencies will need hams, take
a good hard look at the physical constraints
and dctennine how you can best equip these
faci lities to ensure optimal operation.

Do you have a map of the area show ing
the coverage of your key repeaters? Have
you thought of equipping the locations at
the fringe with higher-power radios? Maybe
it's a good idea to save the HT-equipped
operators for those locations closer in . If
there is a shelter you will be manning , do
you know where the communicator will be
located? Has anyone tried thi s operating f------- - - - --- --- ---j
location before things get a little intense? If
there is emergency power available, is the
operating position located so that the emer­
gency power can be accessed? Hospitals,
for example, have redundant emergency
power available, but not every electrical
outlet will provide emergency power.

External antennas are the other area that
must be investigated. If you have a good
relationship with your supported agencies,
getting external antennas mounted may not

Worldwide OX can be observed from
local sunset until local sunrise on (G)ood
days, provided that atmospheric noi se is
low to moderate . Good activity on 40
meters is a clue that these bands might be 1------ ----- ----- ­
open. Short-skip is usually from 1,000­
2,000 miles .

73 and happy DXing! fa

20 meters

Don't overlook these bands for daytime
short-skip up to 1,000 miles, but you 'll
do best at night into Central or South
America and Australia, es peci a lly on
(G)ood days . Operators east of the Mis­
sissippi might try working the Mediterra­
nean after dark . Daytime short-skip is
typi cally about 1,000 miles and 500­
2,000 miles after dark .

As usual, most areas of the world are
workable from just after sunrise until long
after dark. Peaks are often right after sun­
rise, again in the late afternoon , and in the
hour or so before midnight. Expect a 500­
1,000 mile short-skip during the day and
1,500-2,000 miles at night.

34140 meters

801160 meters
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Trusting the FDA

It's appro ved by the FDA.
so wbcre's the problem'? Here's a
government outfi t that charges
food and drug companies an
average of around S250 mil­
lion to okay a product for sale
to the public - a charge that
we protected users have to
pay with a higher p roduct
price. So, ho w well protected
are we '?

Well , I' ve wri tten several
times about the dangers of us­
ing aspartame. best know n b)'
dieters as NutraSwect. The

word out - pa rticularly since
there ' s not much they can do
to prevent it from happeni ng
- and worse, goi ng public
might trigger thc attack.

To me, the spreading of an
oral anthrax vacci ne from the
air, as a way to make it so
we'd j ust get sick , hut not die.
ma kes sense. Further, since
they have eno ugh vacci ne 10
inoculate the military, I can
understand why they've made
it mandatory. If 200 million
Americans die, we' ll have mar­
tial law in place immediately.

I lis tened to a lame excuse
for the chem trails the other
night. They're just high-fly­
ing con trails. Ob. baloney.
I' ve seen the skies over south­
ern New Hampshire Cri SS­

crossed wi th chem trails .
spreading out and slowly fall­
ing to earth. At the same time
I' ve seen some con trails at a
higher level, and they were
goi ng the normal route from
Europe to Boston and Chi­
cago, which passes over ruy
area, and fad ing away afte r a
few minutes. And Art Bell in­
terviewed a military pi lot
who said that his tanker plane
had often heen fully loaded
by the CIA with some liquid
when he took off. He then
had to tly a weird tlight plan .
and when he landed his tank s
were empty. Water crys tals
from co n trai ls? Sure,

With there turn ing out to be
so many thing s that our gov­
ernment has lied to us about,
I don ' t have to be a con­
spiracy theory nut to be sus ­
picious of it - pa rticularly
when the pieces o f a puzzle
seem to fit .

Conllnued on page 64

Plus further damage during
pregnancy. and so it goes. We
know that. j ust by doing the
right things at the rig ht time.
it's possible to Increase a
child 's IQ by 40 to 50 points
over not knowing what to do
when.

But curing most of our ill­
nesses with gene therapy?
Nonsense.

I'm convinced that miseries
such as Alzheimer's. Parkin­
so n's, cancer, heart trouble.
and so on can be eliminated
b)' treating our bodies be tter.
I go into detai l in my Secret
Guide In Health . My ma ntra
is simple: Stop poisoni ng
your body, give it the food it
has been designed over a
thousand generations to use.
plenty of pure wa ter, lots of
sun and exercise. and keep
stress 10 a minimum.

We cat pop tarts . coffee,
and Danish for breakfast.
Whoppers with fries for
lunch , and pizza for di nner,
and then blame ge nes for the
mess we' ve made of our
body, Phooey,

While watch ing a seg ment
011 (,0 Minutes about a soldier
being court-martiulcd and dis­
charged for re fus ing to he in­
oc ulated with the an thrax
vaccine, one thought never
seems to have occu rred to
anyone involved , Of course
the excuse given for maki ng
every member of (he mili tary
get the anthrax vacci ne was to
pro tect them during the Gulf
War.

But that was ten years ago !
That excuse doesn ' t make
se nse an ymore .

If the Long and Jo nes bio­
terrorism book is right. Iraq
has over a hundred e leven­
person ce ll s in the U.S., all
busy ma king and freeze-dry­
ing anthrax pathogens, Their
plan is to suddenly spread
this in our major cities, and
use crop dusters over smaller
towns. with the goal of killi ng
200 mi llion Americans within
a few days.

Now, if this is true, the gov­
ernment most certainly knows
about it. But, since there 's no
way 10 inocu late 350 million
Americans, they don't want
to create a pan ic by letting the

)Iure Ant hrax

Genome Piffle

Though pol itically I' m a
conservative, about the on ly
columns I really enjoy in
Conservative Chronicle arc
those by Thomas Sowell.
He 's worth the price of the
subscription for rne .

Frinstance, "With all the po­
litical hysteria whipped up this
year about school shootings.
more children are killed each
year by bee stings - and far
more killed by airbags man­
dat ed by the government."

And . " When my daughter
recentl y asked me what the
Department o f Energy docs.
it was hard to answer. What
she really meant was : What
docs it accomplish? The an­
swer is practically nothing,
except creating a nuisance with
regulations and red tape."

Well , you get the idea.

regi stration, and laxing . This
piece nails Bore on his lies
and exaggerations - on his
war record. his having "found"
Love Canal, crea ting the
Internet. on his abortion
stand, campaign finance re­
form. and soon. He's now anti­
tobacco. yet he continued to
farm tobacco and pep talk his
fellow tobacco producers for
four years after his sister's
death from lung cancer.

NEUER SRY DIE
conunuea froin page 61

Forever. A nd never mind how
this would clean up the air in
our cities . Cough.

Bore is in hot wa ter over
lying about his fund -raising
activit ies. JeClC. someone in
the While House lying '! Tell
me it isn't so. Joe . Well. you
can read the gory de tails in
the newsmagazine reports (sec
Time. July 3rd. p. 32). which
nai ls Bore. SmH~1l Food

Mind you. I'm no fan of
Gush. and I dislike many of
the goals of the Republicans.
Nor am I a fan of the tax and
spend Democrats. and their
constant love affai r with so­
cialism. I like many of the
Libertarian ideas, The Reform
Party has possibilities. if it
can shake its connections with
Perot and disentangle itsel f
from the Buchanan bunch's
efforts to steam-roller it.

Anyway. it's Bore and Gush.
Bore fans should ma ke every
attempt to avoid read ing the
Nicholas Lemann IS-page
piece in the Ju ly 3 1st issue of
The New Yo rker. a magazine
not particularly known for its
leanings to the right. Nick.
who has rra....eled extensively
with the vice president, end­
lessly skewers him with hi s
own quotes. showing him to
be a chameleo n politician.
with no det ectable thought s
of his own. His "op inions" Wow. bi-i -g deal , they've
have been and arc carefully d h I' ,one a roug out tnc at hu-
crafted by focus groups to man genes, a proj ect. accord­
match the sentiment o f the day, ing to the press. on the level
His speeches. prepared by his o f our putting a man on the
staff. arc almost wo rd-perfec t Moon . Well , you know what I
duplicates of each othe r. think of that hoax. so ask me

However. if you wa nt to what 1 thi nk of the value of
know more about this potcn- the ge nome project.
tial preside nt. then please take Glad you asked.
the tirnc to read the article . If Pim e.
you're not a subscribe-r, despite Yes. certain illnesses do
my past recommendations. tend to run in certain fami­
then at least vis it a library. lies, and I don't doubt that ge-

If an 18-page article is be- netic di fferences will cxaccr­
yond your reading ability, ba te the problems for people.
then you can get the core con- And. yes, scientists may be
cepts by reading the three- able to repair these "defective"
page article in the Aug ust is- genes.
sue of America's l sr Freedom, For that matter; parents
the NRA magazine. Bore used screw up their children's genes
to be a poster hoy for the by ingesting poisons such as
r-:RA, receiving three "A" alcohol. nicoti ne. caffe ine ,
grades from the :": RA Politi- Nutraxwect. and so on pri or
cal Victory Fund - now he's to conception, damaging the
championi ng gun licensing. ge nes in the ir sperm and ova.
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Here are Mlmt' or my hook~ which
( a n ( ha n2t J our life (ir ) 'ou ' lIlt'l
' emj. If the idt'a or twin2 ht'althy.
wealthy a nd wise inl l.'rt'!>1... ) 'OU, stert
l"l'adin2_y~ lOU(an be all thlil. hul
onl)' when lOU knew the secre ts
whk h I' ve spent alilerisne unee vee­

'"2· .... ..~,.. t

Tht' Bioelectrif"le r lIand OOok: Th is
explains ho" 10 build or buy (S 155 ) a
lillk elec trical ga dget Ihal can he lp
d ean Ihe blood of ;my virus, microbe,
parasite. fungus or )'Ca-sl, Tbe proc ew
was discovered by scien ti sts OIl the
Albert Einstein College of :\fedicine.
quickly patented. and hushed up. It's
curing AIDS. hepatitis C. and a bunch
of other serious illnesses. The circuil
can be built for undcr S20 fmID the in­
suucuoos in the book. SIO (1f01)

The seerer Guidt' to Wisdom Th is
is a rev iew ofaround a hundred books

that will help you change your life. No.
I don ' t se ll these books. They're on a
wide rangc of suhjecb and will hdp
to make you a \'ery intcrcsling perso n.
Wait' ll yo u see some of the gems
you' ve missed reading. $S (#02 1
The St'cl"l't G uidt' to \ \:t'alth: Ju., t as
wilh health. you' ll find Ihat you have
heen brainwashw by "the syslem" into
a pallem of life Ihat will keep you fmllL
ever making much mUlley anu having
the freedom to tra vel and do whal you
want. I expla in huw anyone can gel a
dream joh with no college, no r6u lt1 ~ ,

and even withou t any eX llCrience. I
explain how you can ge t someone 10

happily pay you lo leam what yuu need
to know 10 "tan your own husiness. $5
(#03 )

The S« Jl,'1 G uide 10 II l'Ult h: Yes,
therercaJl y is a secret 10 regaining your
health and adding 30 to 60 ycars of
healthy h ing to )":lUI" life, 1bc answer i ~

simple, but il mea ns making SUllle dif­
ficult lifestylc changes . Will you he
skiing the slopes of Aspen with me
w'hen Y()I,I 're 90 or Jodd<...-ing around
a nur;;ing home? Or pushing up dai·
sies? r\o. I' m no t selling any healt h
products. S5 ( #04)

~I)' WW II Submwint Adwntul"l'S:
Yes. I spent from 194.l · 1945 on a suh­
mari~, right in !he mid<lk: of the war
Iloi th Japan. We unost gul~ ,<\'\--raJ

limes.and twicc 11lo .as in tho: righll"Lace
.11 Ihe right time to S3\'e the boat.
What's it really' li ke to be deplh
, harged? And what' s the daily life
aboard a submarine like? Hov. ahou t
Ihe Ame lia Earhan ins ide story?1f
you' re near Mobile, please \'isit the
Drom. 55 ,'10)
W.a) IK'·s Carihhnln Ad\"t'flt urt"S: My
super budgettra \'c1 stories - where 1

visil the hams and sc uba dive most of
the islands of the Caribbean. You' ll
kive the special Liat fare which lei me
visit II counui es in 2 1 days, diving
all but one of the island " Guadeloupe,
whe re the hams kepi me 100 busy with
part ies. S5 (# 12)
Cold Fusion Owni ew: Th is is boIh
a brief history o f cold fusion. which I
predict will be one of the largest in­
dustries in the world in the 2 1st cen­
lUry, plus a simple explanation of how
and " h)' il works. Thi s new field is
going 10 generate a whole new bunch
of billiona ires. just as the personal
compuler industry did. $5 ('20)
Cold Fu,.jon Journal: They laughed
when I predicted the PC industry
gro" th in 1975. PO; are oow the third
JOlliest indlrolry in the world. The w id
fusion grou nd 1l00f is still wide open.
hut the n that might mean givi ng up
warciting ball games. Sample: $ IO(#:!2l.
J ulian Scb wingt'l": A~ubeILaureale's

talk about cold fusion------confinning its
validil}'_$2 ('24)

Improving SlaltGowmment: Here
are 24 ways that state governments can
cut ex penses enormously, while pro­
vidmg far better service. I explain how
any govem ment bureau or department
can be gotten to cot it's expenses by at
least 50% in three years and do il co­
operutivcly and en thusiaslically. I ex­
plain how. by app lying a new tcchnol­
ogy. IhI: sLa le can make il possihlc to
provide all needed services wilhout
having to levy allY taxes at ali i Read
the hook. run for your legislature, and
let's gel busy making lhi, coonlr)' work
like its fOllnuel':> wanted it to. Don' t
leave this for "someone else" to do . $5
(#.10 1
Munkind 's ..;xtinct ion Predictions: If
any one of the experts who have writ­
ten hooh predicting a soo n-to-come
cata, trophe which will virtually wipe
most of us out are righi, we 're in
truuhle. In this book I explain about
the various disaste r scenarios, like
Nost radamus, who says Ihe poles will
soon shift (as they have several times in
the Jl3-sl), wiping oot 97% of mankind
Okay, so he's made a long string of pas!

lucky gues.<.es. The worst part uf these
pred iclions is Ihe accuracy' re<:nnl of
sOllie of the expens. Will it be a pole
shift. a new ice age. a massive solar
nare , a comet or ast..-roid a biolcrrorisl
attack? I'm gelling read)', how aboul
you?$S ('31l
~llKtndogglt : Afler reading Rene' s
bonk, NASA Moont d Am#!rica, I read
e\eI)'lhing I could find on our Moon
landi ngs. I wat ...ilcd the \'idcos, looked
carefully a l the pholo s. read t he
aSlrnna ut"s biographies. and ta iled
with some of my reader> who " oned
for NASA. This book cites 25 good
rea'>(Ml.S I beliew the whole Apollo pr0­

gram had 10 ha\ e been faked S5 (#32)
C1a" kal ~Iusic Guide: A Iisl of 100
CDs " hich will pm s'idc you with an
oulstand ing collection of Ihe finest
cla.ssical music e\'er wrillen. Thi s is

w ha t you need 10 help you reduce
stress. Classical music al so raises
youngster 's IQs . help, plan ts grow
faster. alkl will make you bealthier. Just
wai!'U) '00 hearst _II<: of Gol.st.ilalk·s fabe­

kJU> mllsic ~ $5 (#13)
The Radar Ceverup: Is po lice radar
dangerous? Ross Adey K6UI. a world
authority, confirms the dangeT1i of ra­
dio and magllCtic fields. S3 (#34 )
Three G att o Talk.~ : A prize-winn ing
teacher ex plains what's wrong with
American scbools and why ocr kids are
not being educated . Why are Swedish
youngslers. who start school at 7 years
of age, Iea\'ing our kids in the dust?
Our ki d s are inte r uiona tly being
dumbed down b~" our sc hool system
- the leasl effective aod most eapen­
sh e in the world. SS (' .lSI
Asparta me: a.k.a . NutraSwC'C l. the
stuff in diet drinks. etc .• can cause all
kinch of serious health problems. ~Iu l ­

tiple sclerosis, for 01"1<: . Read all about
it. two pampnlc:ts for a bud:. (#38)

One lIour C W : Us ing this sneaky
bookie! even ) (111 can learn the Morse
Code in 01"1<: hour and pass thai dumb
Swpm I IF entry test. 55 (140)
Codt' Tape (l S): Thi s tape will teach
you the jeners, IlUInhn and punctuation
you reed to know if you are going on 10

learn the code at 13 (JI" 2Ow-pm. 55 (114 1)
Code TaPt' (T U ): Once you l now the
COI le for the lellCr;; (#4 1) you o;an go
inulledia tely to ...'Opying 13 wpm (us­
ing my syslem ). Th is sho uld only take
a couple of days. $5 (14 21
Code Tupt' (TIlIl : Or, you can start
righl OUI at 20 wpm and ma, ter it in a
week~l1d . $5 (#431
Wayne Un-Uayton Talk :Th is is a 90­
I1l inute lape of the talk I'd have given
at the Dayton , if invilt.'tt. 55 (#5U)
Wayne Ta ilipa Ta lk: Th is is the talk I
gavc at the Ta mpa G lohal Sl:ienl:es
conferenl:e-where I cover amateur
rad io. cold fusion , helilth, books you
should read, and so on. $S (#5 I I
$ 1 l\Ii1J iun Salt'SVidl'tl: TIle secrcl of
how you can gcnc rale an e Xira mil ·
l i on dol1ars in~ justhy usingPR .This
will hc one of the hesl in\"csllllCnb you
or your busi........, v.:iUl>vcr 1I1.1ke. $40(1152)

Repr ints of M}' Edito r ia ls from 7) ,
Ve..-y few thing, in this world an.' a' we' ve
been taugtn, and as they awear. I bklW
the whistleon the scams around U' , slJ(.il
as the he.llth care, our sctoot system•.our
money, the drug war.a coltege education,
sugar. the food giants. our unhealthy food.
fluorides. Ef\-fFs. Nutrn.';;wCt'l, ClC.
19% F..ditorials: 120 pages, 100 chutCl'
editorials. 5 10 (#72)
IWJ r..ditoriaL, : 148 fun-packed pages.
2 16 ednonals. SIO (#74)
1m Eduoriels: 168 pages lhat' ll g.i\e
you 1nl:s of conuovers tal Ihings 1(1talk
about on the air. 5JO (#75 )
1999 F...ditorials: 132 pages of ideas,
t-.Jol reviews, beahh. ed ucation. and
anything else I think you oug ht 10

koo\\,' abou t. SIO (#76)
2000 F.ditoriaLs: In the wods.
Suver Wire: \\-ith two 3· in. piec es o f
heavy pure silver wire + three 9 V hat­
tertes you ca n make a lhousand dol­
lars ' worth of si fver colloid . What do
)'0 11 do with it? It does what the annbi­

oucs do. bu t genns can't adapr to it.
Use uto get rid of germs on food. for
slJn fungus, warts, and even to drink.
Read some books on the uses of silver
colloid n's like magic-SIS(#801
WaJ nt" s Hell Sa ve r Kit. The cable
and instructions enabling you to in­
ex pens ively tape Art Bell W60IlIl 's
nightly 5·hr radio talk show. SS (#83)
!"ill Refonn ....ut)' KeJnote Spt,,-'Cb.
It wow ' d ' em whc n 1 laid ou l plans
for NH in 2020, with much be uer, yet
lower·cost schools. zero state taxes, far
bellcr hea lth care. a more respo.ln,ive
slate govemmem, etc. $ 1 (#85)
St ulTI d idn' t write, but J'QIUl..ttSl:
N ASA Moon ed Am e r h:a : Rene
makes an air·tighl case Ihat NAS A
faked Ihe Moon landings. This book'
will convince e\'en yuu. $25 (#,}(l)

" as t Skep t ic or Sciem:e : This is
Rene's hook where he dchunks a hunch
of aCl:epted scientific bclil'fs - stKh a-s
the ice ages, the Eanh king a magnet,
the Moon causing the tides. and etc. $25
(#9 1)
nark Moon: 568 pages of carefully re­
searched proof lhat the Apollo Moon
land ings wcre a hon ---a capping blow
for Rene's skcptics. 535 (#92)
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Barter 'n' Buy:....- _

Turn your old ham and computer gear into cash now. Sure, you can wail for a hamlest to try and dump it, but you know you' ll get a far more
realistic price if you have it out whe re 100,000 active ham potential buyers can see it, rather than the few hundred local hams who com e by
a flea market table. Check your attic, garage, cellar and closet she lves and get cash for your ham and computer gear before it's too old to
sell. You know you're not going to use it again, so why leave it for your widow to throw out? That sluff isn't gelling any younger!
The 73 Flea Markel, Barter 'n' Buy, costs you peanuts (almost)- comes to 35 cents a word for individual (noncomme rctanj ads and $1.00
a word for commercial ads. Don't plan on telling a long story. Use abbreviations, cram it in. But be honest. There are plenty o f hams who love
to fix th ings, so if it doesn 't work, say so.
Make your list, count the words, incl ud ing your call, address and phone number. Inc lude a check or your credit card number and expiration .
If you' re placing a commercial ad, include an additional phone number, separate from your ad .
This is a monthly magazine, not a daily newspaper, so figure a couple months before the action starts; then be pre pared . If you get too many
catls, you priced it low. If you don't get many calls, too h igh.
So gel busy. Blow the dust off, check everything out , make sure it st ill works right and maybe you can help make a ham newcomer or re ti red
old timer happy with that rig you're not using now. Or you might get busy on you r computer and put together a list of small gear/parts to send
to those interested?

Send your ads and payment to: 73 Magmiue, Barter ' u ' Buy, 70 Hancock Rd., Peterborough Nil 03458 and get set for the
phone calls, The deadline for the January 2001classified ad ~c1i () 11 is November 10, 2000.

Wanted COLLINS S-L1NE Pristine (RE) 32S3­
A, 75S3-C, 516F2, 312B4, 3OL1 , or 30S 1 and
SM-3. Willing to pay top dollar for the station I
have wanted since age 13. 1-512-925-3907
(cell), 1-888' 91 7-9077(home), toll free residen­
tial, willbryant@aol.com WA5JUL Bill Bryant.
THIS STATION IS FOR PERSONAL USE, NOT
FOR RESALE! BNB700

ROHN TOWERS HUGE DISCOUNTS CHECK
PRICES AT HILLRADIO.NET BNB600

FOR SALE: 50 Ft Rohn Tower and Triband
Beam owned by Silent Key K4MM. Attached to a
3 BA, 1 1/2 bath home in Fairfax Co., VA. You
too can have the same strong, fa r reaching sig­
nal as Bill Mille r. Phone daughter, Rose, 757·
220·9006 or email: rmcha le500@widomaker.
com fo r deta ils. BNB730

NEUER SRY DIE
conlinlledfrom page 62

bl ue stuff. Yes, of course it 's been
okayed by the FDA. So how did some­
th ing that' s making so man y people
sick, and causi ng them 10 gain weight
in the bargain , ge t the FDA stam p of
approval?

Aspartame was originall y discovered
at G.D. Searle in 1965. The company
submitted some tests to the FDA, which
okayed it in 1974. In 1985, Searle was
acquired by Monsanto. Despite thou­
sands of complaints both Mon santo and
the FDA continue to dcfend aspartame,
which is a major moncymaker, used in
thousands of products ... notably in diet
dri nks.

I have a small two-for-a-buck bookl et
available thai yo u can give to anyone
you know who is using NutraS weet
products to alert them. fa

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1.00
& SASE. SVANHOLM RESEARCH LABORATO­
RIES, P.O. Box 81 , Washington DC 20044 USA.

BNB421

ASTRON power supply, brand-new w/warranty,
RS20M 599, RS35M $145, RS50M $209, RS70M
$249. Web : [www.aventraue.com]. Call for other
models. (626) 286-0118. BNB411

HEATHKIT COMPANY is sell ing photocopies of
most Heathkit manuals. Only authorized source
fo r copyright manuals. Phone: (616) 925- 5899,
8-4 ET. BNB964

"MORSE CODE DECIPHERED" Simple, er­
egant, inexpensive. comprehensive, logical, easy!
E-mail Uudlind@earthlink.net]. BNB428

Electricity, Magnetism, Gravity, The Big Bang.

New explanation 01basic forces 01nature in this 91- f----------------­
page book covering early scientific theories and ex-
ploring latest controversial conclusions on their re­
lationship to a unified field theory. To order, send
check or money order for $16.95 to: American SCi­
ence Innovations, PO Box 155, Clari ngton OH
43915. Web stte for other produ cts [http://www
asL 2000. com]. BNB100

CO LLOIDAL SILVER GENERATORl Why buy a
"box of batteries" for hundreds of dollars? Current
regulated, AC powered, fully assembled wilh #12
AWG silver electrodes, $74.50. Same, but DC pow­
ered, $54.50. Add $2.50 shipping. Thomas Miller,
962 Myers Parkway, Ashland OH 44805.

BNB342

COLD FUSION! • FUEL CELL! - ELECTRIC BI­
CYCLEl Each educational kit: (Basic - $99.95, De­
luxe - $199.95, Information - $9.95.) CATALOG _
$5.00. ELECTRIC AUTO"-'1OBILE BOOK - $19.95.
KAYLOR·KIT, PCB 155OST, Boulder Creek CA
95006-1550. (831) 338-2300. BNB1 28

ANTENNA SCIENCE: Why do anten nas radi­
ate? Learn from this enlightening paper by MAX
RESEARCH. Written for you, the inquisitive
amateur, hobbyist and experimenter. Gain an
understanding of the radiation mechanism!
$4.95ppd. MAX RESEARCH P.O. Box 1306,
East Northport, NY 11731 . BNB426

aSL CARDS. Basic Styles; Black and White and
Co lor Pictu re Cards; Custom Printed. Send 2
stamps for samples and literature. RAUM'S, 86 17
Orchard Rd., Coopersburg PA 18036. Phone or
FAX (215) 679-7238. BNB519

Great New Reference Manual with over 100 pgs
of PIS, transistor, radio, op-amp, antenna designs,
coil winding tables, etc. see details at [www.oI1io. neV
- rtormetlindex.htm] or send check or M_O. for
$1 9.95 + $2.00 P&H to RMT Engineering . 6863
Buffham Rd., sevi lle OH 44273. BNB202

RF TRANSISTORS TUBES 2SC2879, 2SC1971 ,
2SC1972, MRF247, MRF455, MB8719, 2SCl307,
2SC2029, MRF454, 2SC3133, 4CX250B, 12DQ6,
6KG6A, etc. WESTGATE . 1-800- 213-4563.

BNB6000

President Cli nton probably doesn't have a copy
of Tormet's Electronics Bench Reference but you
should. Check it out at [www.ohlo.netr-rtormet/
index.htmj--(lver 100 pages of circuits. tables,
RF design information, sources, etc. BNB530

Cash for Collins : Buy any Co llins Equipment.
Leo KJ6HI. TeUFAX (310) 670·6969. [radioleo@
earthlink.net]. BNB425

Browse our web site and check. out the
"Monthly Special. " TDL Technology, Inc. www.
zianet.comltdl. BNB500

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 p ictures/p rices. $12 postpaid . ARTIFAX
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum: [htlp://Wltp.com]. BNBl 13

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print ­
ing available from JOHAN K.V. SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO­
RIES, P.O. Box 81, Washington DC 20044. Please
send 525.00 donation with $5.00 for S&H.

BNB420

Ham Radio Repair, Quality workmanship . All
Brands, Fast Serv ice. Affordable Electronics ,
7110 E. Thomas Rd., Scottsdale, AZ 85251. Call
480-970-0963, or E-mail HAM SERVICE@AOL
COM. BNB427
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TS-87OS 100% Digital IF DSP
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Back in 1973, Kenwood introduced the fi rst affordable HF radio to the world, the legendary TS-520. Today
27 years later, t he Kenwood T5-57006 HF and the TS-5705G w it h 6 Meters are by far the most popular HF
and HF+6 transceivers on the market. The truth is that Kenwood has built and sold more HF Amateur radios
than any other RF product manufacturer. ..ever! In 27 years, there have been several advancements in
Amateur radio: solid state circuits, dig ital d isplays for quicker and more accurate tuning, built-in
tuner,and Dig ita l Signal Processing (DSP) for cleaner signals unheard of with the T5-520. Ask any
experienced Ham which HF radios have the best audio. .. the answer has always been Kenwood!
Whether a ON contester, DX chaser, or a new upgraded Genera l Class Amateur, Kenwood has an
HF radio for you. Don't be fooled by big boxes, high price tags, complex operat ion, and broken
promises of performance. •

Time marches on and your fr iends at Kenwood continue to build outstanding products with
unparalleled performance and great value. It's not too late to own an · HF legend .r beceuse we
are st ill build ing them today.

TS-5OS Compact Mobile

KENWOOD
COMMUNICATIONS CORPORATION

AMATEUR RADIO PRODUCTS GROUP
3975 JOOns Creek Court , Suwanee, GA 30024
P,O. Box 22745, Long Beach, CA 90801-5745, U.S.A.
Customer Support : (310) 639-5300 Fax: (310) 537-8235
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