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DR·135TP. 0 Meters.
Features Not Seen Before.

INTERNAL TNC FOR PACKET AND APRS'

actual size

• Choose black (DR-1J5TP) or pewter (DR-1J5TPG)
front panel color

• DR-135T can be purchased without TNC;
EJ-41U TNe board can be added later

• 50 watts, H/ Mjl power settings
• 100 memory channels
• TNe board operates 1200 and 9600 bps

• Front panel GPS input fo r APRS
• Rear panel DSUB9 computer connection
• No need to remove mic for packet operation
• Ignition key on/off feature

• cress and DCS encode-decode
• Clean. clear Alinco audio
• Super-wide 7 character alpha numeric display
• Wide and narrow FM modes
• Theft alarm feature
• AM airband receive
• Backlit microphone
• Stays in mode you select (voice/packet) through

power off cycles
• Ten autodial memories
• lowAlinco price

www. AlINCO.com
U.SA AJincc Branch: 438 Amapola AWJ, • Surte 130 ' Torrance, CA 9050t

Product intended lor propefly 1icerl$8d operatotS. Permits required for MARS/CAP use. scectcatcos subjecl to change withOul rotce 0( obIigaliofi.
Perlormarlce specifications only aj.lIIy to amateur bands. APRS is a registered tradema~ oj Bob Bruninga. WB4APR.

T~ radio has not yet been !ype accepted by the FCC. It may not be ottered lor sale or lease until \tie approval 01 the FCC has been obtained .
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Bill Gales dies.
SI. Peter meets him at the Pear1y Gates (no rera

lion) and says, "Well, Bill, you've led an interesting
life. To be perfectly honest about ii, we're not sure
where to send you. Very innovative, very creative,
but then all these govemment problems. So I tell you
what: We'll let you decide."

Gates swallows nervously. "Okay."
SI. Peter snaps his fingers, Instantly they are at a

sunny beach. There 's beer, rock music, and topless
women playingvolleyball. Gates says, ' Hey thismust
be Heaven. It's great!"

~No: says St. Peter. "Aclu ally, it's Hell . I' ll
show you Heaven next." He snaps his fingers
again, and instantly they're in a serene city park.
There's a soft , warm breeze, and birds chirp in

Continued on page 6
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SWITCHING POWER SUPPLIES.•.

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

...POWER ON WITH ASTRON

115VAC50i60 HZ
OR 220 VAC SOi60HZ
SWITCH SELECTABLE
13.aVDCOUTPUT VOLTAGE:

PROTECTION FEATURES:
• CURRENT LIMITING
• OVERVOlTAGE PROTECTION
• FUSE PROTECTION,
• OVERTEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE:

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHINGTECHNOLOGY

SPECIFICALLY FILTERED FOR USEWITH
COMMUNICATIONS eQUIPMENT, FOR ALL
FREQUENCIESINCLUDING J::!E

• HEAVY DUTY DESIGN
• LOW PROFilE, LIGHTWEIGHT PACKAGE
• EMI FILTER
• MEETSFCCCLASS B

MODEL 55·121F

MODEL 55·10TK

DESKTOP SWITCHING POWER SUPPliES
MODEL CONT. (Amps)
SS-lO 7
SS·12 10
55·18 15
55·25 20
55·30 25

ICS
10
12
18
25
30

SIZE (inChes)
l Yo~6~ 9

1% x 6 x 9
1% x 6 x 9

2'10 x 7 x 9¥.
3\'. x 7 x 9'10

Wl.{Ibs.)
32
3 4
3 6
4.2
5 0

MODEL 55·18

MODEL 55·25M

DESKTOP SWITCHING POWER SUPPLIESWITH VOLT AND AMP METERS
MODEL CONT. (Amps) IeS SIZE (inches)
SS-25M' 20 2S 2;<, x 7 x 9'1;
5S·30M' 25 30 3Y. x 7 ~ 9'1,

Wl.(lbs. )
4.2
5.0

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM·25 20
SRM·30 25

WITH SEPARATE VOLT & AMP METER5
MODEL CONT. (Amps)

SRM-25M 20
SRM-30M 25

ICS
25
30

ICS
es
30

SIZE (inche1l)
H x 19~ 9',.

3:h 1 9 x~

SIZE (inches)
3Yi x 19 x 9'1.
3Y, x 1 9 ~9%

Wt.{lbs.)
65
7.0

WI-( Ibs.)
6 5
70

MODEL 5RM·30

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

SRM-25-2 20 2S
SRM-30-2 25 30

WITH SEPARATE
MODEL

SRM-25M-2
SRM·30M·2

VOLT & AMP METERS
CONT. (Amps)

ec
25

ICS
as
30

SIZE (inches)
3'-\ x 19 x 9'1,

3\1 x 19x fl'

SIZE (Inches)
3 ',~ x 19 ~ 9'1,

3 '~ x 19 x 9Yo

Wl.(Ibs.}
10 5
11.0

Wt.{lbs.)
10.5
11.0

MODEL 5RM·30M·2

MODEL 55·125M.GTX

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 SERIES
GE MARC SERIES
GE MONOGRAM SERIES 8. MAXON $M.4OOQ SERIES
lCOM IC-FI I02O 8. IC-F2020
KENWOODTK160. 762. 640. 860. 940. gAl
KENWOOD TK76OH. 162H
MOTOflOlA LOW POWER SM5O. SMI20. & GTX
MOTOfIOlA HIGH POWER SM5O. $M12O. & OTX
MOTOROlA RADIUS & GM 300
MOTOflQlA RADIUS 8. GM 300
MOTOROLA RADIUS 8. GM 300
UNIDEN SMH1 525, SMU4525
VERTEX - FTL·1011 , FT-1011 , FT·2011 , FT·7011

NEW SWITCHING MODELS

SS·1OGX, SS·12GX
SS·18GX
S5·12EFJ
SS·18EFJ
55·1().EFJ·98. S5-12·EFJ·98. SS·1 8-EFJ-98
SS·1 2MC
55·10MG. S5-12MG
SS·101F. SS-121F
5S·10TK
$S-12TK OR SS·18TK
55·1051.4 GTX
55·10SM GTX. 55·12SMGTX. S5-185M'GTX
55· 10RA
55·12AA
55· l 8RA
55·105MU, 55 ·1 25MU. SS·I BSMU
55- 10V, S5·12V S5· IBV

' Ies - Imlll'm.tt~rlt Com,ro,;rlicatIQn sevee



FM Stereo Radio
Transmitters

RF Power Booster

VI>A ' ii<IJNi~FS_
ORDERING ("FO, Satis/action Guar~ n~eoo Examino b' 10&rI. ~
roo! pI&ased, rew'" in origin«llorm b' returo. Add $6,95 b' ship
png,~ and reurIn:e. Ortle<s L.<lde< $20. ri:l $3,00,NY _
(IenIs .., 7"lIo IIIlei w. Sorry. no COOs, Fofeig1 O/tltri., iIdj 20"4

'Of ..... 1NIlI co "'" credI carll and $(I$CIy st'""'II """""

Prolessionai synthesized FM Stereo station in easy 10 use, handsome
cabinet MOS1 radio statons require a whole equipment rack to hold aD
ltle eetcres we've packed 101o the Fl,H OO. Set freq wilh Up![)cMon
buttons. big LEDdisplay I~ low pass fII1er \PtlSg'ea\ SOI.IId (no
more squeals or swisI'nJ from cheap CD illutsl ) linters tor max
'p(.I1ch' in audio· w'l:t1oIA O\'ef mod. LED meters 10 easily set audio
leYels. buill-.J rTUeI Mlh rlike, lroe IeYeI qJI.IIs. Churches, Itiw!-i'lS.
schools. col\eQeS lind fie FM-l 00!heal'l$Wel' 10 theW traosrI'itti:lg
needs, )OJ .. too. GtNt IeallnS, (1NI pOOe! Kil m.des cabnel
q anlema, 12OVM:. SlWI, We also offer ahitp pqweteJPOf1
~d /he Rof.l00~ /ISS6IltIIedMtl roe watt 01 RFpqwet. kit
/Illes d P'OfP"J~. The eJPOf1lersior1 carl ooIy be $I'ifJPSd I
~ by a~ staJemetlf /hat /heIri .",. be exporleI1
FU-l00. Pro AI Stereo TrMsmitter KiI S2.9.95
FU-l00WT. W"red H' PlMrFU-l00. •.... . ..••••• , S399.95

No drtt. rrlCloplocessor synlhesizelll Gleal audio
i!!!=-_-l~hl.,.. 00 . ....1 10 co Payer. tape dedi 0I1111ke

rrixet' and you're OII-lhe-air S1Tapa/:Ile lor high or low pc:tweI1 Roos 00
12 vee or 120 VAC, K~ m.des VoaU'l' ease. whip antema, 120 VAC
power adapter ' easy one I'.el oil '9 assembly.
FU·25, Synthesiztd StereoTransmitter K~ $129.95

lower cost alternative 10 O'J h'gh pertxmailCll trans
miners Great value, easl'" lUrlable, fun 10 buikl. Manual
goes into great detail about amemas. range and FCC
rules. Hanely lor send irlg music thru house and yard,
ideal lor school projects too· you'lIlle amazed al tha
exceptional aOOK:! qw!lityl Runs on 9V banery or 5to
15vtlC, Add matchlng ease and wtllp antema set lor nice 'pro'look
F~l OA. Tunable FII Sitreo Tl8nsmitler Kit $34.95
cnl. Matching Case and Antenna5et •............... .... $14.95
FMAC. 12 'iloII DC Wanl Ada $9.95

~=:-::::-~~,,"~.::7~~~
asa lab arJ1I !oI sq.aI ga'Iera1ors, pUs many ftIrei!1l user.; errP:r1 the
l.PA·l 10 boost !he~ 01 """ FU tar1smII1ers, pn:Mdi'Ig.racio ser·
w:e IfVour1l oVl ertn IJMI. Ri.ns 00 12 VDC. Fo' a roea1 rrishe<l1ook.
Dllhe oce ma1clrog case set. 0IAd00r Iri aTta;hes rqt at fie
MterN tlr best si9"oaI- receMlQ ortransrrollng. weaTl1erplaol.~
lPJl,·1, Power Booster Amplifier Kit •• •••••••_. _... . ..•••• $)9,95
ClPA,~ cast Set for lPJl,·1KL ••••••••••••••••• $1•.95
~·1WT. FIlIIr W"1r!d~·1 wiII'I Clst ••.•••••••••••••••• $99.95
R1BA-1. Outdoor MasU loun1 \1er$iOrl of LPA-l 559.95

A~ po:;:e 00 a lUI tea·
lured RF silJ-.aI genera1or1
ceee 100 KHlIO
99999999 MHz in 10Hz
steps, TOO5 olleal.lres;
l3bated AM a"Id FloC
rooiJIaIX:n. 90 frtD:~
rroe ,lOtie$, t:Ut-i'I RS-232
i'IleIface• • 10 tl ·130
(flm oo..CpIJ: and IlVJre'

"'~.J Fast and eoasy tl use. its
big bIigll YaCl.UI'IIbescent cispIay can be read !rool~ 00 Ihe
bench and the hancly ·smart.mob' has gear analog feel ;n:l is irllfI.
genlly enabled when nemg or d\angIng parametelS inany r.ekl - a
realtime SiMlI'! AI Itn:bons can be aniIlJousIy varied wilI'lI::O hi
reed lor a shill or second h.n::bon key. 11'1 short, ttMs is the gerJ8l3tor

you1 wanl 0I'l yw ber1ch, you won1 t.Jd a haIder worU1g RF s9W
generalor· and youl saveal'noisl $3,000 QYeI' COfIlll!liIiYe INs!
RSG-1 COJB RFSi naI Generator ••••••••••••••••••• ..• . $l99S.oo

1 GHz RF Signal Generator

Mini Radio
Receivers

()peta1eS III stlndaId AM broad- L,...,""::=,....
t:ast b¥1d. Pro VI!fSion, AM-25. is synhIsiled br sia
ble. no-driIt IrequetlCy and is selabl& br h9l~
0lJlpd where ~IionsaIow. typical raroge 011·2
millts.£nlfy~ A....t is 1J..flabIe. I\IlS FCC rnaxnun
100 mW, r.roge 1/4 mile. Bolh accetrt ine-IeYeI inputs
trom!ape dedIs, CD pIa)'ers Of JTWle 1Iixers. I\.fl on 12
volts DC. Pro A"'-25 inckldas M; power adapter.
matchng case and boItom loaded WlI'e anlema. Entry
laYel AM·' has an avaiable matching case anC krll'Jb
set that dresses up the unit Great SOUOO. easy to tluid
• you can be on the air inan IlIIenil'lQ!
AM-25, Professional AMTransmitter Kit. •••• $129.95
AM-I, Enl!)' level AM RadillTransmitterKit. .. $29.95
CAM, Matchi" Case 5el for AM· l .. .... ••.. $14.95

Doppler Direction Finder

PIC-Pro Pic Chip Programmer

Sorry, no tech info. or order status at 800 number

For Technical Info, Order Status
Call Factory direct: 716-924-4560

Order TolI.free: 800-446-2295

World's Smallest TV Transmitters

RF Iirlll boards are perIecl: loraI'f WRless IXln1rd apphcabOn; alarms. data
traosrI'liss.io, eleclronic 1I'lllIWlring. ..you name it~ slable SAW resonalOl
transrruller. crystal UlIlbolkKl receiver · no Irequerq Itllt! Range up to 600
feel.lblnse free 433 1dHz band. EncooefiOOCOder lnlS tlaw 12bIl HoIIek
HT·12 series chips alowl1g lTIJ~ipIe lJIrts all ro-M.lalty addressable. see
web ~tll lot' full details, Sl4JllJ smensile . thaf$ a quarter III the plCturel R..... ~ _
on 3-12 VOC, FU'Y,Wlfeo and tested, ready to go and easy,to use! ~"j
RX-433 Dala ReceNer $16 ,95 TX-433 Data Transmmer. ~.•. $14.95 ""- '--'-
AXIH33 Receiver/Decoder $21 ,95 TXE-433 TransmitterlEncoder..... $19.95

- liN fA
RAMSEY Tradl down~5 and hKkIen transmitters WllIlease! nvs IS rJe

tamous WA2EBY DFer IeaIJ.l"ed n Apri 99 CST. SI'OWS dired beafi'lg to---;=;:,-,,-,====--, transml\ef on COIIllUS SlyIe lEO display. easy to hooI up to., FM 1808ii6', The
transmller • ee oo,ect 01 )'01.1' OF'W1g • need noI be I'M. • can be AM. I'M I)' ON.
Easjy comects to receM!(Sspeal;er iac* and~.Inl n.ns on 12VOC.we
I!YeIl i'lctde • handy Ilolre-t:nw "maQ ITlCU't' anIemas and cal:'e k:r <rJIC* set
up an:! operali()'l!~ can be a.c and~ br anr frequency !Itm130
100:1 101Hz. Tractl down thatJIUMl9f. ., lhal leo: tu't zem ., on hi! clcNrrIl!d
cessa... isan easy 10 buid. reliallle killhal <XllTlW9S most !lM:IrabIy" to com-
ITleICiaIlntS eoslII'lg~ 01 SHlOO.OO' Ths isa neat ktl
OOF-l. Oiection FIfIlIer Kit ••••• ••••••••• ••••• •••• ••••••• $1(9.95

Wireless RF Data Link Modules

CCD Video
Cameras

•
Fo' maxm.m per1ormarlce. a good oVllEPma is needed.

Easy ~ use maml"lel b' It'll PlCl6C84, 16F!l4. 16FB3 /IICloctll (a:ilels !7f Microchip. AI software Ooose CU' wry popular dipole kit or ltIe Comet. a tacIory~.;:~:::;:
•e<tiIor, assemt:Ier, rill and~ram · aswell as free updates Miable 00 Ramser CIOi¥I'lIoad Siler made 3"8 W<We oohnear model WI1h 3,4 dB 9810. Both
Ths IS !he popular unIl desi~~ lrf Midiael CaMoton nlearured" Electrooics Now. Seo!embef work Qleat WI1h any FM rec&<vel OItraOSlllitter. I
1998 CoMeds tojOlJrpara ~ port am Irdl.des tfie geat Ioof:Jng matching case, Imc:b set ard M:, 111-100, FMAnlenna K~ $39.95 <>

powel':.upp!y Star! programming those really neat mcrocontroaers rlOW l-~~"'~,~P::IC~P~RO~""~"'~~:~~~~~FM~A.~"'~, v~.:rt~<·~' iA"~":":"'~.~.:. 'i'ij' '1'i' .~.'C'I' 'i'iS1i14i·~t·iii~PIC·I , P1CPROPlCChipProgrammerKiI ••• . . " ..•••••• 559.9S 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

Top qua/Iy Japanese Class 'A'
ceD anay.Mr 4010 .... resoIuticn, I10lIhe ofI-spec
amlyS IIal are bn:I on many eee eereas.Donl be
Iooled ll'f Ihe cheap CUOS MlQIe ctip cereas wtICh '
112lh8 resoIubon. lJ.41he~~ and~~
IWIC8 Ihe current! The blacll & .,m~e models are also~
IA (Wra·Red) 5el\SIlIYe. Add cu JMsbIe!(l!he eye. tR- t
lurrOnator ~ to see ill lhe ttaM!' Cob' camera has Auto
gall. .".hrte balance. Back lq1t~honand DSP!
Availal:lle with Wide-angle (811) or super slim Pin-hoIe style
lens. Run on 9VOC, stalldard 1voII Pil video,Use our
lraflSmillers for Wireless lfansrrHssion to TV set, or add our
IB· llll1erlace ooard kit for super easy direct wire hook·up to
an~ Video monrtO!', VCR or TV with AN input Fully assem·
bled. WII!1 pre-WIred cormector.
CCDWA-2, B&W CCD Camera,wide-ang le lens . . . .. $69.95
CCDPH-2, B&W CCD Camera,slim f~ pin-hole lens.. $69.95
CCDCC-l , Color CCO Camera. wide-angle lens " , . $129.95
IR·l, IRAluminalor Killol B&Wcameras .•••••••••S2U5
18-1, Interlace Board K~ $1US

1ma!JN the ful ollu'wlg no airm.1l a hi..rO'ed rriles~. hi local policeflredepa~ ham operatcn. orhoIJII
abcM Racio Moscow or the BBCin L.onOOn? Now Ir\agne dorog this 00a tltle radio you bull yoIneIf - tl pst oVl
eoOi .q These~r tltle recewers are lie IUs lor calchng a111he acbOO 00 !he local ham, ailtfalt. standard FM
broaIbsl ralio, shortwaYe or'iNN NatiOrIaI TI'II8~ ralio bands. Pd; Ihe receiWI' 01 ycMI' d'loiee, each easy
tl b,jd.~ lec;er.oef has pIenIy 01 crystal clear aUlio 10 dri'oe ¥'1 speaioel or earphMe. Easy one -w.g
iISSE!!T'tiy. M 00 9 'IItt battery, ill have~ exoeptlor st'o1waYe and FU broaOCasl rec! 'WlI fIhidl has Sl.Clc:arrj.

er- 0lJPJ lor hoolc~ tl CU' $CA adaI:*!f.The $CA·l Wil lii'll! in~ IroSic a"Id 0l!l8I' 'tid(IM' special
$l!I'YICl!S 'IItlenCOl.«lold tI FV _ . Ml CU' VoaU'l' mat:lWlg case a"Id knob set lorN! smafllillSl«l1ookl
IJl.l, AitIand ICl-I36 l1Hz Kil " S29.95 FIH. 6 Meter AI Ham Band Kl ••••••••••• $301.95
HfRC.l , YiWY 10 MHz (crystal controlled) K~ •••• •$34.95 FA-l0, 10 Yeter- AI Ham 8and Kit•••••••••• $34.95
FR-l, AI Btoadca:sI Band 88-1 08 YItz Kit S24.95 FR-1 46, 2 Yeter AI Ham Band Kil $301.95
SR-I, Shortnvt 4-11 11 Hz Band Kit S29.95 FR-22O, 220 MHz AI Ham Band Kil $301,95
SCA-I SCA Subcarrirr Adapter til for AI ratio $27.95 1iIatch· Case Set (spec' for which til $14.95
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HoYt We're Doing

Continued on page 59

own an d run the country, and
the people are suffe ring the
worst poverty in the history
o f the country. There are no
goods to export, nor any
money to huy imports. And
the Russian peopl e can tha nk
our politicians and bankers
tor what's happe ned - and lor
our media bei ng silent about
the catastrophe .

Not well . that's ho w.
I was just looking at the re

sults of internati onal tests of
our eighth graders. In math.
our kid s came in last in com
parison with the kids in 13
de veloped countries. Our
kids scored 500 . The kids in
Singapore scored 643 , the
Koreans 607 , and the Japa
nese 605 . In science. the
S ingapore kids agai n were
number one wi th 007. Korean
kids were 565. and Japanese
571. Our American kid s
were 534.

Well , our teachers' unions
tell us, all we have to do is
spend more money. Sure. The
1994 per student expenditure
fo r secondary schools was an
average of $6,680 . Korea left
us in the dust educatio nwise
for $2. 170 per student.

The teachers ' un ions also
keep say ing that we need
smaller classes (and thus
more teachers). In 1996. our
secondary schools had 16.1
st udents pe r teacher. Korea
had 2..J.3 st udent!'> per teacher.
Our primary schools had 16.9
students pe r reacher vs. 3 1.2
for Korea.

Maybe we should send

Well. as we know, the Cold
War ended with Russia ' s so
cialist economy collapsing .
What we haven't read much
about is the replacement of
the ruthless Communist bosses
by even more ruthless gang
ste rs. pretend ing to he capi
tal ists. and funded by Western
opportunist fi na nc iers .

T he gangs ters grubbed the
Russian state-owned indus 
trie s suc h as telecommumca
tio ns. gas. oil. steel. paper.
and the gold. silver, and dia
mond mines; sold shares 10
Western inves tors at lire-sale
prices: pocketed the cash; he
came mil lio naires: and kept
control o f the ind ustr ies.

Then, led by the Cl inton
Administration. the IME
World Bank. US AlD. and
other lending agencies poured
money and. officials (to help
spe nd it ) with huge salaries
into Russia. driving up the
prices fo r vacation ho mes.
rents. and goods. This was
made infinitely worse for the
Russian people by an almost
3.000 perce nt inflation. which
wiped OUI thei r savings. The
inflat ion was mainl v caused
hy our Treasury Depart men t
demandi ng that price controls
be removed . Since the go v
ern ment had spent most of its
money on the mi litary, thus
not pro viding consumer goods
for their people to buy. the
people had accrued huge sav
ings. Suddenly, these were
gone and the people were
poor.

When word leaked out o f the
economic disaster, the Russian
stock market collapsed.

Now the 1t\IF an d other
"lenders" ha ve lost their (our)
money. Russian gangsters

The Russian ~feltdowll

there ' :', eve n a Swazila nd re 
peurcr.

Please join me in "bashing
the Leu- gue" until we sian
seeing the m making the pub
lic aware that ham radio is
not o nly still around. bUI is
alive and well. I want to sec
TV programs with hams. I
want my readers to he send
ing me enve lopes of clippings
about ham ac tivi ties from thei r
loca l papers. I want 10 see
arti cle s in Reader ~ Digest
and other national magazines.

Girls. would you like to be
smothered in testosterone" Gel
on your loc al repealer and at
tend a few local ham club
meet ings.

Please invite your division
di rector 10 your next cl ub
meeting and lei him know in
a way he won' , forget it that
it's lime fo r him to gel the
HQ ga ng o ff the Newi ngton
go lf courses and doing the
promotion of the hobby that
is their responsibility. "Bash"
him for letting you, the mem
bers, down. Send h im to the
nex t bo ard meeting with a big
bottle of castor oil to get
things unst uck at HQ. How
about an a ir hom to wake 'ern
up '! Boy, I'd love to be there
for thai meeting ! Hell. I'd
ha nd out enema bags with the
73 logo o n 'er n.

Bushing?

Tom Sowel l. in a recent
column. wrote...It is amazing
how many people consider it
an tlllJh'er to criticism to call
it bashing : '

Yes. I' ve often been critical
of the ARRL, our 0111y national
ham organization. And. yes.
the response l ' vc go tte n from
many ARRL true believers is
that I' m "bashing" the Lea
gue . So. how can I an swer 10
such a stupid nonrcs ponsc"

I think you'H be hard p UI to
find any ti me I' ve been cri ti
cal of the ARRL whe n I
haven't offered creative sug
gestions o n what they could
have done or be doi ng. I try 10
always he po siti ve in my
cmicism.

For instance. recently I' ve
been critical of the Lcaeuc<
and its directors for not
mounti ng a national amateur
radio promotion campaign
aimed at reaching teenagers
with the message that ham ra
d io is fun , cun provide them
with a lifetime of adventure.
and is a wonderful steppi ng
stone into a high -tech career
- and that's where the mo ney
is now and is goi ng to be for a
long lime 10 come.

Si tting at home surfing the
Internet. playi ng computer
ga mes. or spendi ng hours in
chat rooms isn't likely to lead
10 adve nture or any thing posi 
tive carcc rwise. Hacking might, Ha ve you no ticed all the
if yo u could tap the Bank o f fuss abo ut our trading with
England without getting caught. C hina. yet nothing at all is
Good luck. being said about our trading

How many articles have you with Russia? M aybe you ' ve
seen in the national magazines noticed that we're wearing
about the fun of using our two shoes. socks. pants . and shirts
dozen ham satellites" Or about mad e in Chi na. We' re ucing
being able to talk with our as- te lephones and flashli ghts
tronauts while they're in orbit? made in C hina, hut nothing
Or about our tho usands of re- we buy has a Made In Russia
peater sys tems. which today sticke r o n it. Hmm. how
arc almost everywhere'! Yes. come?
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Radio Scanners

Communications Electronics Inco
Emergency Operations Center

e-mail: cel@usascan.com
www.usascan.com

PO Box 1045. Ann Albor, Michigan 481 Q6. 1045 USA
For informal ion call 734·996·88a8 or FAX 73-4·663·8888

RELM®RH256/-I-A TransceiverlSPECIAL
Mfg. suggested is! pR:e $46O.00Speeial $284.95
Size; 6-1/20 WICIe 1 1D-31"0 DeepI 2-314" High
FrequencyCoN-.: 144.DOO-174.000 MHl.
Kow_.e'lell'lllie CiW'I Nve ... llWr1 RELM IlII>Way lraI\SCefY!!I

and stay iI bJCtl will fleir clE!pamlenl The RBJ.l RH2S6N isa
pCIWeI!Ij 25 Wall _.i"l1 tra'lSCeiver flat is perlecIlor Iii.
OIlfolceiilelll. lie IIld UIban search aod fesa.o8 ageuo8$. The
Fti256N is pn:JgIafTIIlllllor I4J kl siJ:teeIl Oillel"'l !IeqJencies
with SEIE:tabie crCSS'ones on each~ Also rdudes
siTplex and repeat8l' capability, scan delay aod \ifl'it.oul timlIr.
Buill.... pfoorily scamer is sele<:table !rom lie sIope-fmn1 panel.
When you Ofder lie RH256N from ce, you1 gel I COflllIete
package deal mooing tnerophone,whide mourrting blackel. DC
power COlds and RELM"stwo year ~miled warranty.Youcan also
use the RH256Nas abase slaMn IIyouorder our22 a~ 12 Von
DC JlOWllr SI.fJIlIy pan ' PS26KX lor594.95 and $25,00 shipping.
VHF lransmilling anlema with PL259comedor part ' AtfTK is
$29,95. Progran'fling instructions pari ' P1256 is 519,00.

( Buy with confidence I
Irs easy 10 oroer !rOm us. Mail orders 10: ca;;;;;;;;;caIKJlS

Elec!Jouic:s Inc., P.O. 801 10-45. Ann Arbor. Mi:mJan 48106
USA. Add $20.00pet" weathelSlatnl orra<io procluc:t lor UPS
gOIn1 sIllppn;. I\arl*lg aOO nsurance 10 \he ccnlJlenlal
USA l.nless otherwise staled. Add $13.00~ lor III
accessories and p.tlicatiorrs. Add 51100~ pel" en
lema. ForCariada. Puerto Ai:o. Hawai, Alaska. Guam. P.O.
Box or AP(WPQ deliwfy. shipping charges are IWO linIes
conIiflenral USrales. Mdligan residenls addsate saleslax.
No COO's. Satis!actiOn guaranleed Of return eem iI urcsed
condition II original packaging wilhil61 days for rell.nd. less
sIliwlngcharges. 10% surcharge lornel l 0 billing 10qualijied
accounts. All sales are subject to availability. acceptance and
ve r~iealion. Prices, terms and spec~iCa tlons are subject to
change wil!lout notice. We welcome your Discover. Visa.
American Expr-ess. MasterCard, IMPAC 01 Eurocard. Call
anytime 1-8<XHJSA·SCAN or800-872·7226 toorderlol-lree.
CaI 734·996-888B~ ouIsideCanadaorlheUSA FIoXanytime,
dia l~. Dea1el and intemational iw:luiries invited.
OIUer IrOIn CommlXlicaliOlls EIecIroni:s Inc. lOday and save.____l_IO-. .._

c
_ ...

For credit card orders call
1-8QO-USA-SCAN

ITrunkTracking Radio I I I
---------- _ .. AOAll2OO8-I lO ISnlkLT"... C" '-'''O,! IU"kl~S 11;_ 1 -itiJ A'IlICiebaIld hanl:tleld stamerlSPECIAL ......_. $519.95

ISAVE $75-~BC245XLTI =:=~~=~~~IAl·:. ~:::~..., ...... AOR AAl680 Mdeband hiln<:llekl staOO9l wi(fJicl< dla'>lIl ,$200,95ISa.,$75 MIen you po¥dIase j'OIII' BeIllCBl 245XlThanltteId ..,....,..1 B9arcal 895 XLT·" 1 300 ch.TrunkTrack... bese scarner ......$194.95
direcltytromComl1'KJlicalioosElod...,iI;t Inc:., PO 60.1045,,,", MloI Beareat 780XLT R_ rour- IlOW at hltp:tlwww.ulUCln.eom

I l.Il 46106 USAT~ ordtr1l1O:tP1ed cal 1-8OH1SA·SCI.N' 1 B9arcaI 2790..T·" \ OO ch baseA.MlFMi'SNdEWI. .~ _.... $169.9S
l.ItnIion 0IIe< CEl2 TERWS; Good otIlI' iI USA l CanaclI, 0nII' "'" Bearcat 2480..T-,. so c:Ilbase AUlFWwtlather aleI1 l1Carnef $99.95
~ ill redoemalIlo pet"~ ..-.:l OI/'tf on $p8CIio!Id procU:l ,, - - 2 5XlT' - T... _ _ _ _ _ _ _ _ _ _ _ _ ......n;al 4 - """C:IW1OIll nnr.T,acker II IIC¥I*' _ ,$269.95

Be~245XLT A T k flemaISporbt 200q:Nllaidlelcl spoo1S SUI'W*'_$174.95
all"en\!'>' • I'm Tracker BearcaISporbt ldhardleldsp:wtsscantllll' _ "49.95

MIg. suggested lsi pn;e $429.~E1 price J2{i9.95 E\ealmllOXlT.A:JSOa-nll\ardleldscantllll' .$104.95
300 Channels ' 10 IN.nb' TrunkSelIn and Sean UstI Beat:at 60X!.T1·A:Jla-nl ,*dlllld-=-- $79.9S
Trunk Lockout 0 Tl1Ink DeIly ' Ooning CapabiJity BeM:al BCT7·Ai", N' IIIClb6e lICa'YlIiI" $1<f9.9S
10 Priorily Channels 0 ProgrwrllNd Seniee Seareh r::ou ICA85OlM2 wdIobIncI~ ''-' _ $1.479,95
SiD: 201 fT Wille 1 1-3U° Deep 16' High COUPCRl000.A2~~ IamII _ S329.95
FJ . ; ¥) ClIo • • ' 1COI.l1CfI~1XlIIIllUIicDcn 1llCeiver $664.95
29.000.54.000 t.tlz.• loa-174 MI'tr.. 40&--512 "I1z... aJ6.823.t95 Mil.. r:;oM Rl()-A2 hardIeId MCIItwld OOIJlIIV1CiIIIoI-.,'" $2B9.9S
I U0125-t68 995 ..ee.89t 0125-1156 000 YU.

Our new Bearcat Tn.r*Tracter BC245XLT, is tl8 WOfId's
Iirst scamer designed 10 lrack Molorola Type I, Type II,
Hybrid. SMARTNET. PRIVACYPLUSand EDACS$ana!og
IrunklO9 systems on a1f'I band. Now, Idlow UHF High Band,
UHF 800I90O MHz lrunked public safety and public service
systems just as if corwentional fWooway comroonications
were used. Our scameroilers many new benefits sldl as
Multi·Track- Track more lhal1 oee trunking system ataline
and scanconventionii andtnroked systems atthe same lime.
300 ctanrers - Program 0I'le f~ ilIoeadl c:hwv't&I.
12 Bands. 10 Banks - 11lCUIes 12 bands, with AilCf3tt and
800 MHz. 10 banks with 30 c:h<nleIs eenee usekJ lor
SIOIing S1miar1rEqJencies10 maircail lasterscar"*'!J~

or forSlomg al thelreq.JelOes at aInned syslem. Smar1
Scanner - AutOOl8ticaly PRJl7a'T1 your 8C245XLT WiIh at
the trequeo;:ies andlrl,rjOOglalk~loryourlo:alareaby
aceessi'lg theBearcat national databaseWiIh ycu PC.I you
do no! have a PC sinpIy use an external modem. Tul'OO
search - eeeeses the search speed to 300 sees per
seccrd whenmoritomg lrequercy bandswiIh 5KHz.S1eps.
10 Priority Channell - Youcan assil;rl one prionty channel
1\ each bank. AssigI liI '9aprionty chMnel allows you 10 keep
track oj activily on yourmost irrp:lrtanl chamets wtile men
'Oling other channels lor lransmissions. Preprogramm&d
Service (SVC) search - Allows you 10 toggle through
pleprog rammed police,lil"Qlemergency,railroad,aircrall.,mao
nne. and weather lrequencies. Unique Data Skip - Allows
your scaorer to skip lIlWanled data transmissions and re
duces lXlwanled bird~ . Memory Backup - ti the ballery
compIelely discharges or ~ power is dsccvected, the fre
querues programmed in yeu SC8IlI'l&f are retaned in
memory. Manual Channel Access- Go lIrectty 10any
charnel . LCD Back Ughl - M LCD IiIjJl remains on
for 15 secalds when the back Iilp key is pressed.
Autoliglll - Automatically Il.ms the~ on
M8l you" scamer SlOpS on atr.nrTission. Battery
Save - In rnanJaI mode, the BC245XLT aJlOOJaIi.
C2Ily reOO::es iis power~slo extend tl8

battery's chatge. AtteooalQ' - AeOJ:es the silt
naI stren¢tlo help pte.enl si!1III cwerioad. The
BC245XLT also wor1ts as a c:oovermonaI~ .
rer. Now il'seasylo~ru:iUSlyll'lOnt ormany
ra<io conversations even tt\OI.9lllle message
is switching frequencies. The BC245XLT
comes with AC adapler, one rechargeable
IorIg lifeni-cad ballerypadt,bet! d ip,nexible
rubbel anlenna, earphor.e, RS232C cable,
Trunk Tracker lrequency glioe, owne(s
manual and one year limrted Uniden warranty. Not
compati~ wrth AGEIS, ASTRO, ESAS or LTR systems.
Hoarmore actiononycu radi05CaVler ioday. CalCEI today
at1-8CJO.USA·SCAN loorderyowBC24SXLT radiO scaMef.

[ WXJVHF/CB Radios)
Have lu'l cn:l UifI CIlI" ca. sIloitwaWl ;nl alIlIIII&ItiaI taIiosto
keep i1 loud1 with !toe IIOIkl, ffiEn:lS and Ianjly.
CobIa 14BGTL·AJ SS8 C6'SPfClAL .__ _._$11495
Maxon HCB4()WX h¥dleIcI CSwith 10 wea#lefch. _ ...$69.95
Davis 7«OCS-" CompIeIe ...alhel stallon .•.•..•.•.•_•.•_ $4.19.95
RELM SMV4Q99W·A 40 "'anVHf JTdJiIe lransceiYlll' .. $349.95
Uniden GRANTXL-Asse CB t.4obile ~_......._•.••.•.•....... $12-4.95
Sangean "TSm" sholtWave IECeMlr ........... ........•.•~ 5229.95
Sangean " TS819CS·" shortwave receiver ~ 5199.95
5arlgean AT54{)4·Ashortll'aw receiver 579,95

-
• COMMUNICATIONS

ELECTRONICS INC.
Ord.r o"";n. andge'big savings
Takeadvantage ofCommunications Electronics
special savings when you enter your order di
rectly on the internet. Visit GEl at http://
www.lIsascan.com.and dick on·eEINews· to
getyourb~GElE-Valuesavilgs.Reseners.get
extraspecialprici1g when you fax yoursales tax
license to GEt at +1-~.
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All-Time Headlines
" Include Your Children When Baking Cookies
" Something Went Wrong in Jet Crash
" Expert Says Police Begin Campaign to Run

Down Jaywalkers
" Drunk Gets Nin e Months in Violin Case
" Iraqi Head Seeks Arms
" Panda Mating Fails; Veterinarian Takes Over
" Bri tish Left Waffles on Falkland Islands
" Teacher Strikes Idle Kids
" Clinton Wins on Budget, But More Lies Ahead
" Plane Too Ctose toGround,Crash Probe Told
" Miners Refuse to Work After Death
" Juvenile Court to Try Shooting Defendant
" Stolen Painting Found by Tree
• T'M) Sisters Reunited After 18Years at Check-

out Counter
• ......,.\\\i1hittlll'<'d:!'" Herpes Infection from Loved One
• War Dims Hope for Peace
" If Strike Isn't Settled Quickly, ItMay Last a \'VI'iIe
" Cold Wave Linked 10 Temperatures
" Goople Slain; Police Suspect Homicide
" Red Tape Holds Up New Bridges
"Tvr:hoon Rips throog, Gemetefy; Htndreds Dead
" Man Struck by Lightning Faces Battery Charge
"New Studyoo Obesity Looks for LargerTest Grwp
" Astronaut Takes Blame for Gas in Spacecraft
" Kids Make Nutrit ious Snacks
• Chef Throws His Heart intoHelpingFeed Needy
" Local High School Dropouts Cut in Hall
Thanks to the May 1998 issue of SMARC

SPARKS, newsletter of the Southern Maryland
ARC, AI Abercrombe W2GJS, editor, via the
ARNS Bulletin, July 1998. fa

Milham. Wording in that study's conclusions led
many to believe that the Milham study had pre
sented evidence that RF energy caused "an
excess of leukemia."

Cantor emphasizes that his investigation is a
preliminary study, based on a statistical compari
son 01 FCC licensing records and Slate 01Cali
lamia death records, Additional death records
might be included as needed. The initial "cohort
group" for Cantor's study includes more than
100,000 men and women - seven times larger
than the earlier Milham study,

"This type of study can be performed at mini
mal cost, but it has the potential for misleading
resu lts," saysARRL RF Safety Committee Chair
man Greg Lapin N9GL- himself a research pro
Iessional. Lapin explained that in the event of
"apparent associations" in the results 01Cantor's
study, a follow-up study wouldbeconducted. The
roncwup would involve individual Questionnaires
and contact with the families of Silent Keys 
something the Milham study did not attempt to
do .

No exact date lor completion 01 the Cantor
study has been announced.

Thanks to the ARRL and Rick LindquistNIRL,
via Newsjne. Bill Pastemak WA6ITF, editor.

Ham Health
Anoted researcher says that he wilt spend the

next several years trying to determine if hams
die lor reasons that are different from those 01
the rest 01 mankind. And, the American Radio
Relay League is hetping in the project.

National Cancer Institute reseercner Kenneth
Cantor has embarked on an epidemiological
study 01 radio amateurs. Cantor wants to evalu
ate whether causes of death among amateurs
differ lrom those 01 the general population. If it
turns out that they do differ, he then wants to
find out whether the individual's "usual cccupa
non" might explain the differences.

Cantor described his investigation as an "in
expensive kind of quick study" that wouldnot yield
finedetai l. As a result, it would be "wrong" to as
cribe deaths to any particular teeter. He wants to
learn about influences amateurs tend to be
exposed to in addition to RF energy,

Some discussion has taken place focused on
a similar study done 15 years ago by Samuel

The ham radio business community appears
tobe poised to work hand in hand with theAmeri
can Radio Relay League to increase the num
bers 01new hams, Representatives for the two
met in Dallas to lay further groundwork for what
may be the next step in reVi talizing the United
Stales Amateu r Radio Service, and, according
to menutacnrrers' representative and 73Ad Sales
Director Evelyn Garrison WS7A. getting the word
outto the nonham public will be a key issue at
the gathering.

Until now, the relationship between the ham
radio business community and the ARRL has
been tenuous at best. and there has never been
a truly close relationship. In fact.at limes it'sbeen
quite adversariat. That appears to be changing,
and Evelyn Garrison gives credit toone man, the
newly elected president of the ARRL. Jim Haynie
W5JBP. Congratulations also go out 10 Bob Hell
01 Heil Sound for being the first to steo forward
with a ($1 ,000) contribution.

Among other topics under discussion was
Haynie's concept of putting ham radio into middle
schools across America. Dubbed the Big Project,
it is a cooperative venture among the League,
the education community, and major industry.

Thanks to Newsune. Bill Pasternak WA 6ITF,
editor.

Hurricanes on the Horizon
Hurricane season is here and the outlook isn't

pretty.Federal storm specialists predictan above
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Con rilluedJrom page J average storm season - one that calls for stron-
ttl t Old folks sit bench feed" - sger, longer-lasting storms, and more of them.

e ",'e. hon es.
10

9 pqeo The outlook is for at least 11 tropical storms.
an p aymg cess. f hi h ·" b h · f hich th

"Wh do h k?" S P sk seven0 W IC WI e urncanes. 0 W II.." ree
at yo~ I l~ . t. eter a s' . will bemajor.And this pols US coastal areasand

' Well ':' ttns IS nee ... but given a cnoce. 111 the Caribbean islands at a much higher risk
lake Hell, Gales says. _ of experiencing a tropical storm or hurricane,

·Veryw ell.- 51. Peter says"' vou've got ll: He according to James Baker.
snaps jus II,ngers. and Gales Instantly finds him- Baker is head 01 the National Oceanic and
self awash In mol.ten lava. In unspeakable agony, Atmospheric Administration. He says the 2000
he hears demonic laughter amidst the screams season forecast is similar to last year's. That one
of the damned. included a series of seriousstorms. Oneof these

"HEY!" Gates screams. "It wasn't like this! was Hurricane Floyd, which caused massive
Where's the beach? W~ere's the babe s?'~ evacuations along the southeastern coast and

St. Peter turns from his laptop and says : Sorry, then inundated North Carolina,
Bill, that was the demo. To review your other op- Baker says that it could all repeat itself this
nons. please try to hold on for six hours until the year, For hamradio operators involved in severe
next available placement saint can speak wi th weather watch and post-storm relief that means
you,and have your credit card ready for the non- getting ready right now, Not just with weekly on-
refundable $375 upgrade lee." air practice drills, but also in getting supplies and

With alterations. and thanks to unknown equipment ready lor what forecasters say is in
Intemetauthor. via theBluegrass ARSQuaIHam store. With more and more storm-related com-
News. January 1996. Bill De Vore N401T. e(Uor, muntcatons laking 10 VHF and UHF FM. hams
via the ARNS Bulletin, November 1996. will want 10 have exira battery packs lor their

handhekls along with some way 10 dlarge them
if main power is disrupted. The same holds true
for repeaters. This is the time to inslall that bat
tery backup and maybe even a solar power
backupsystem.

James Lee Win, who is Ihe director of theFed
eral Emergency Management Agency, stresses
the importance to all who live in possible larget
areas of having a plan and being prepared for
Ihe storms. He commends community efforts,
including one called Project Impact, wh ich help
people strengthen their homes against nature's
rampage.

Thanks to Bill Burnett KT4SB, via Newsline,
Bill Pasternak WA6ITF, editor.

Industry Ready to Work
with ARRL?
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MFJ Air-Gm'''' Hillier tnductor
gives high-Q. low loss, high e ffi
ciency and h igh power hand ling.

l\U'J 's exclusive Self
Resonance Killer'" keeps dam
aging self-resonances away from
your operating frequency.

I.arge. self-cleaning wiping
contact gives good tow-resistance
connection. Solid 1/4 inch brass
sha ll, self-al ign bearings give
smooth non-bind ing rotation.
:\IFJ ,\I, Mutk7IJhut'" WlIlTlllll}'

:\ . FJ will repair or rep lace
your MFJ-989C (at our o ption )
110 /l lI/ /h or what for one year.

MFJ-9S9C$3599 5 Needle SWR/WaturlCter.
ma:--"iw trans",litting
..ariablc capacitors,

ceramic antenna swnch. buil l-in
dummy load, Trul>Currellt'"
Balun, scratch-pmofLexan front
panel -- all in a sleek compact
cabinet ( IO'J.\Vx4'M lx I5 D in ),

shortwave - nearly
any antenna. Use
coax . random wire or
balanced lines .

You gel everything you 've
ever wanted in a high power. full
featured antenna tuner -- widest
matching range, lighted Cross-

MFJ-989C Legal Limit Antenna Tuner
1lfFJ uses super heavy duty components to make the world's finest legul Iimlt tuner

M FJ u .\ t'.\ .\ up l'r hea l" dut}'
components - rotter ;ndu('for.
vurtable capad/on. u lltl'llIlU
switch and bulull - ((I build the
world 's most popnter 111).:11
p(JIi'f" antenna tun er.

T he rugged world famous
\1FJ·9R9C handl es 3 KW PEP
SSU amplifier input power ( 1500
Watts PEP 55B output po.....er}
Covers 1.8 to 30 \tHz. includ
ing MARS and WARe bands.

:\ IFJ's AirCon>"" roller induct
or. new gear-driven turns count
er and weighted spinner knob
gives you exact inductance con
trol for absolute minimum SWR.

You can match dipoles. verti
cals, inverted vees, random

wires, beams, mobile whips,

More hams use MFJ tuners than all other tuners in the world!

. .. , .-...

II!!'!I "'"_"!. :i l..# ..."

http://wH-....~".Jlenterprises.com
I Year Ro Mati.., Wha, warranty )O day money

back guarantee (less So'llt on orders from \tFJ

ME:J
l\n-J E~TERPRISES, ISC.
Box 494, Miss. State, M S 39762
(662) 323-5869; 3·_00C"ST, '-'",, ·Fn,
FA X: (662) 323--655 1; ,\ d d sIh
Tech II d p: (662i ]23-0549

""'''' ,,'" sp«1I",1000III ",',~ '0 <hong< (o)}UOO Uf'Jh~.•, I",

\tFJ-911
'99"

\ tFJ-90lB
'799 5

- . ., ..
Superb AirCore'" Roller

MF....986 Twa knob DHfereilfial-' " MFJ-949E d_Iuxe 300 Watt tuner MFJ-I6010 random wire Tuner
.' Iore hams O perate a ll bands anywhere ~

use .\IFJ -9.f9.f with M Frs reversible L-nctwork . L1:!.J:
than a1l\' other Turns random wire into powerful \ tFJ-16010
IJ/JIeIlIlIJ tuner i ll transmitt ing antenna. 1.8-30 MHz. ' 4 995

the'lwrld.' Handles \If1-949F 200 Watts PEP. Tiny 2'13'14 in .
3<X? Wans. FUll .I :81O.30 .~Hz ' 14 995 MFJ-906/~3 6 MeferTunen

\IFJ.9116 coverage. 48 position I '!"uI01l4s:" :\IFJ·906 has light. f.;;;~;";F.;'"
Tom knob tuning (d ifferential 53· 2""5 inductor. I()(K) Voll nunng capacitors. f ull ed Cross-Needle SWRJ ~ .. .• 0 0

capacitor and AirCol"t""" ro ller ", si::e peak/average lighted Cross-Needle SWRJ wattmeter , bypass switch. 'P' - .- ' . . ".~"
inductor) makes tuning foo lproof and easier Wattmeter. 8 positio n antenna switch dummy Handles 100 W F:-'l , 200W 55B. ~7lFJ9~
than ever. Gives minimum SWR at o nly one load, QR!.1-Free PreTune"'. scratch proof :\I FJ -903, S49,95, Like MFJ-906,
setting. Handles 3 KW PEP SSB amplifier Lexan fro nt panel. 3'I, Hx I0'/,W x7D inches. less SWRtWatlmeter. bypa ss switch.
input power ( 1.5 KW output). Gear-driven :\IFJ-94H, 5129.95, Economy version of M FJ· MFJ-921/924 VHf/UHfTunen
turns counter, lighted peak/averag e Cross- 949E. less dum my load, Lexan front pane l. l\-IFJ-921 covers 2
Needle SWRiWattm clt"l", ~nlenna, switch,. MFJ.941E super 1fIJI" runer :-.1etersJ220 M i ll:.
halun. 1.8 to 30 ~1I1 l . 10 I.W x4 I,Hx 15 m. The most for :\IFJ-924 covers 440
MFJ.962D compadTuner for Amps your money! ~1Hz. S~RJWatlmeter. 8x2'/,x3 fI,\~~j:~tfr

Handles 300 Walts inches. .Simple 2-knob rum ng ' 6 9 95
PEP. covers 1.8· 30 \lFJ 941 F for mobile or base,
~1117.. lighleJ Cross-Needle swn. ' 12995 MFJ.922 J44/440 MH%TlHler
Wattmeter, 8 posinon antenna Ult ra tiny 4x2'/'x 1'1_ inch I • . •
switch, 4 :1 balun, 1000 \'011 capacitors, tuner covers VH F 136-175 MHz ..
Lexan front panel . Sh..c k lO'h Wx2'Mb7D in. and L'l IF 420-460 MHz, SWRI
MFJ.945E HF.6Meter ma'';'. Tuner Wattmeter reads 601150 Watts, '7M"~i

Extends your mobile MFJ:-931a~WRFGround 7'
antenna bandwidth so Crellt~ arti fic ial RF ground.
you don' t have to stop, . Also electrically plac.es a
go outside and adj ust your anten- '119"J~ far away ~ ground ~ I rect-
na. Tiny 8x2 x6 in . Lighted Cro ss- ly at your n g by tuning
Ncedle SW RIWatl mcter, Lamp and bypass ?ut re?ctanc.e o f connec,t-
switches . Covers 1.8-30 Mllz and 6 Meters. mg wire. Eliminates Rf hot sp?ts.
300 Watts PEP. ,\ I FJ -20. $4.95, mobile mount. RF feedback, TV I/R FI, weak sl.g-

T
MFJ-9 7 1 Pb""'aWed / QIlP tuner ~~~J~~~~~dS~~~~ :~i?t~~~lln~;~~;1d!300

unes coax. a ance r 'C - ,'1 SWRtWlines, random wire 1.8.30 v. att Tunerl ' ross-Need e atU11cter.

M Hz. Cross-Needle Meter.
SWR. 30/300 or 6 Walt QRP
ranges. Marches popular MFJ
transceivers. Tiny 6x6'hx2 '/: inches.

MFJ-901B sma"''' Vena Tuner
:\IFJ's smallest (5x2x6

m.) and most a fforda ble
wide range 100 Watt PEP
Versa 1U/1t.'I". Covers 1.8 to
30 Mllz, Great for matchi ng
solid stale rigs to linear amps,

..\ few morc dollars steps you \tFJ-%2~~
up to a K\V tuner for an amp later. '269
Handles 1.5 KW PEr 5SR amplifier input
power (IlOOW output). Idea l for Ameritron's
AL-8l lll! Air(.'on'''· roller ind uctor. gear
driven turns counter, pkravg lighted Cross
Needle S\VR/Waltmclcr. antenna switch, balun.
Lexan front. l.R- 30\ lIIz . 1O'I.x4 '/' x10'1, in.
MFJ-969 300W Iloller "dudortuner



LETTERS
From the Ham Shack

Bernard Wei nstei n KB2Pi\lH. Hey.
Wayne! I am an Art Bcllj unky. On the firs t
interview I heard. I went into "rmscreancc
mode" the moment you mentioned Moon
dogg ie. and shut Mr. Radio dow n. On this
last intervie w, I got inte rested and ordered
your Al o(//u/ogg/e book to sec if yo u could
be take n se rious ly. Now, I mu st admit
NASA "done" an excellent job!' I expect
to he ta king much of the advice you g ive in
your Secret Guides . You sec. r am about
your age. on ly r am on the other end of the
success c urve . Forgi ve me if I can't ca t raw
chicken! Chicken livers. maybe. Thank you !
r love your sluff!

I didn 'r know I liked I"(/\ \' chicken II lltil I

had if at a Tokyo restaurant. If YOI/ enjoy

Tall' fish (Sli shim iJ, fry chicken with rare
sauce ami see. - WaYI/O' .

Bob Metcalf WB9SLQ, Auburn IK
Burt Syverson K5C W 's article in the June
publication was ve ry in te res ting . BUrl men 
tioned o ne o f the greates t inve nto rs. 1I0 t on ly
of the past cent ury. but of all time . Philo
Farnsworth. at the age o f 13. had a visio n
of the process he could use to invent the
television syste m . He not only invented the
entire television system. when GE and RCA
wit h a ll the ir resource s co uld not d o so.
bu t al so the e lectron microscope. incuba
tors fo r bab ies. the in ertial gu ida nce sys 
tem used in space explorat ion. and many
other far-reaching Inventions.

rcalled Illy friend. Mrs. Philo Farnsworth.
the 9 2-year-o kl widow. a nd told he r o f the
article . and she was thri lled . She enjoyed
the art icl e very m uch and asked that I thank
73 a nd Hurt for her. For those o f you inter
ested in a piece of history. Mrs. Farnsworth
has wri tten all excellen t book about her hus

band. thei r life toge ther. and his inventions
and battles with the corpora te giants who
tried 10 stea l his in ventions. If you wou ld
like a personali zed. autographed copy o f this
gre at boo k. lrisrant vision. by Elma G.
Farnsworth. se nd a c heck for $27 ($25 plus
$2 for shi ppi ng) to : Mrs. Ph ilo Farnsworth .
c/o Bob !v1e tca lf W B9S LQ. 111 E. 9 th
Stree t. A uburn. IN 46706.

Edward A. Butorajac KI\I4QQ. I was
not sure ho w to take the " O n the Cove r"
article o n page 26 of the A pril issue. Was
this meant as an April Pool joke o r was it a
te st '? A nyone who has been a ro und the
Morse code a nd CW arena for a ny amount
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of time can identify the h ug 0 11 the cover as
a Vib ro plex Golden Presentation semi-au
tomatic key. O ve r the years I have ow ned
two of them. One like that pic tu red o n the
Apri l co ver and one ve ry similar. except that
it was o f earlier manufacture and had two
speed adj usting weights instead of the sing le
wei ght as pictured (and as o n the o ne I now

own) . T his is a really fine code machine and
was the mai nstay o f high speed ops be fo re
the ad vent of the keyer. Your write-u p o n
page 26 identities this key as an iam bic hand
key made by Bencher. Noth in g co u ld be

"further from the truth! In fact. the vibroplex
name can be seen if you loo k closely at the
pic ture o n the cover.

Glad to see someone is paying aneution
around here. - Wayne.

Neil Cline KnSKVH. I e njoyed the sev
eral articles o n code and CW in the A pril
2000 issue. Howe ver. I am a littl e surprised
that there was IlO mention of using a sur
p lus, com puter clock oscillator instead of a
buzzer in the basic code practice unit. Hook
a 9 vo lt ba ttery up on 2 of the 3 active p ins,
with the key inte rru pt ing the 9 volt po wer,
and you have a realistically sounding C W
signal at the frequency stam ped o n the clock
oscillator.

W hen placed ncar your receiver, the sig
nal can he tuned in j ust like a real C\V si g
ual. Addi ng about 4" of wire antenna to the
cl ock output pin increases the transmitting
range to about 10 feel. T hey arc readi ly
available at any electronic surplus mail or
der ho use fo r between $2 and S5. a nd come
in a variety of frequenci es, inc luding the
"co lo r burst" freq uency in the lowe r 80
met er hand. I use them as a sig nal genera
tor/freque nc y standard to cali bra te Illy
home-rolled. toy recei vers.

A lso . they are small enoug h to instal l in
side a n o ld 9 volt battery case using its ter
minal connec tors to snap onto the 9 volt
supply battery.

Update
Jeff Seligman, subject o f o ur inte rview

in the J uly issue ("T he Rocky Road 10 a
Great Radi o Ct ub") has a n e w c a ll :
K2VNTI7. He can be reached via E-mail
a t lseligm anw ecc .arizc na .cdul . Tn x
WA6ITF.

Vince nt L. O 'Lear WR8U, Newton
Falls on, Regardin g the A pril issue o f 73.
and the QRX article about the Uni versal
Licen sing System (ULS):

I used the Inte rne t access our loc al Li
brary provides to do somethi ng di ff erent
today. I accessed the FCC Web page and
used the address provided in QRX to at
tempt to reg ister under the ULS.

Filli ng o ut that fo rm was easy until I
tried to e nter m y tel ephone num be r. I no
longer ha ve a te le phone. so l t ricd enter
in g NON E. 1 gOL a lit t le bo x tha t said
" NON E" was in valid . Then I tried my old
area code. with seven zeros . .. and it ac
ccpted that ! But a fte r c lic k ing 10 reg iste r

Continued on pnge 41

Carol N. Hutkin K2IJl., Voorhees Nl.
This photo is ofmy friend KC2AZU in ac
tion. She combines her rotterblading
hobby with hamming it lip. She is fre

quenttvfound on the local repeater tatting
as slic gets regular exercise . Of ten she will

checl.: ill 011 the nets "portable on roller
Mudes. .. Mary is WI example ofdetermina
tion ill action. Thro /lgh hard work , Mary
went from nonhcun to Extra ill under a
year. Nm..~ ifonlv H'e COli'" get her ro wear
a helmet!



-

."Jit. ,

--.-,-- - ..

A mlcrcprocessor-ccntrotled repeater with full
autopatch and many versenle dtmf remote

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

HamtronlCs has the world 's most
ecmptete line of modules for
making repeaters . In addition to
eacsters, pa's, and receiy.rs , we
offer Ihe lollowing controllers.

DIg ital Vo ice Recorder Optlon. Allows message up
to 20 sec to be remotely recorded 011 the air Play
back at user request by DTM F command, or as a
ceroccer voice id. or botn Great lor making c lub
announcements! .. only S100

REP-200C Ec onomy Repeater. Rea l-voice 10. no
dtmf or actocatcn ...... ., K it only S795 , w&l S1195

REP-200N Repeater. W Ithout controller so you can
use your own , Kit only S695, w&t S995

You'll KICK Yourself
" You Build a Repeater

Without Checking Out Ou r C a talog First!

COR.3. Inexpensive. ~ exible COR module w~h timers.
courtesy beep, audio mixer ... only $491k it, $79 wit

CwtD.2. Eprom-controUed IO·er .. only SS4JIc II, $79 wit

OVR·1. Record your own VOICe up to 20 sec. f or VOICe

id or pIayng club announcements S59fk il, $99 wit

COR-4. Complete COR and CVv'ID aUon one board 10
ineprom. Low power CMOS. , only $99fk ll, $149 wit

COR-6. CO R wilh real-voice id. Low power CMOS. non-
volatj~ memory ki t only S'i9, wit only $10

COR-5. IlP controller with aulopatth. reverse ap, phone
rernot.e conlrol. lols aI DTMf controIlunctions. a' on one
board. as used in REP-200 Repeater. ._._ U 7t wi'!

AP-3 . Repeater aulopatth. rllVef$e autopoltctl . phone line
remote control. Use w~h TO-2, kil S8t

TO·2. four·dig;t DTMf cecocenccetrcnee five latching
on-off furlctions, loll call restrictor kil $79. wit S12t

TO-4. OTMf controller as above except one on-(lfl
lunctlDn and no loll ca" reslrictor ... wit $89

• kit sUIt only $1095
• faclory assembled still only $1295
§ 54. '0·114. 213-»3. '~7S _.

... FCC IY1>O K u plod "" """"""..... so"'"'" .. 1sa , 450 "'''' WnGl

A sensilive and let.cliv.
profesllonlll grad. rec.lver to
monitor enueat NOAA waather
bl"Oolldcalts. Good reception
even at distances 0170 n1Iles or
more with suitable antenna, No
comparisor\ with ordnary consumer radios!

Automatic mode provides storm WllIdt . alertr.g )'OU by
unmulirlg receiver and providirtg an output to trip remote
equipment when an alert tone is broadcast. Cryslal
controlled for accuracy: all 7 channels (162.40 10 162 55)

Buy jusl lhe receiver cce module in kit /arm or buy lhe kij
with an an,aclive metal calmel . AC power adapl8f. and
bull -in spea~er. Abo avaIlable factory .....ee and tested
RWX R~ kit ,PCB DIlly 119
RWX R~ kij wijh cabinet, speak.... &AC adaptw ... 199
RWX RC¥f wil'edr'tn ted In cllbinlll wrth speak... & adllpll!f ... $139

--(
- --

ONLY $39fw&t

,f,

LOW NOISE RECEIVER PREAMPS

Exciting new AM
receiver for the
118-137 MHz aircraft band.
• Ideal lor monitoring al small airports.
• A/Iows pilot control of runway Iighttng
• H'9h-quality ELT monitor to detect and locale

downed aircraft.
• Dip switch Irequeocy selection.
• Superior sensItiv ity and selectivity,
R121 Receive r module wiredttested ,$209
R121 Receiver in AS7 cabinel __ ,S299

LNY-( ) ECONOMY PREAMP ONLY

I . S29/w&t
/0 111 ....- .. ~. _

&" 0 ", ' 6
L ; ~ " If "-..'"

• M iniature MOSFET Preamp.
• low noise ftgure ,
• Available lor vanous bands

from 28 to 450 M Hz.

LNG-( I GAAs FET
PREAMP
STILL ONLY S59. w iredltested

Available fry 28-Ja. 45-56. 137-152.
152· 172. 21CJ.2Ja. 40t}-470. and 800-960 MHz bands

Get lime & frequency cheeks
without buying multiband hI
rcvr. Hear solar activrty reports
aflecling radio propagaHon,
Very sens lti v. and se lecllve
cryslel controlled superhet . dedicated 10 bterung 10 WIN
on 10 MHz Peo1ormance rivals the most expensive rcvrs

• RWWV Rcvr Iut. PCB on;, ._ $59
• RWWI/ Rcvr kit WIlh cabl $pOI. & 12Vdt~e- _.. __ $89
• RWWV Rcvr wll in cab! ""Ill split & ildapler _...... S129

Join the fu n. Get striking
images directly from the
_ather uteU/test

A very senSItIVe wiOeband 1m
reeen.et' optimized fOf" NOAA
APT & Russian Meleor _ ather fax on the 137Ml-tz band.

Cove" all 5 satellrte d1annels , Scanner Clfcurt & recorder
conlrol allow yOll 10 aulomatic.ally capiure signals as
salelliles pan overhead. even wt1 ile away lrom home

See product review with aetllal :;alell~e pictures in June
1999 OST. along with into on software and antennas
• RU9 Receiyer Kit less cas.e $159
• R139 Receiver Kit wrth case and AC power adapter S189
• R1 39 Receiyer wit in ease with AC power adapter .. S239
• Inlemal PC Demodulator Board & Imaging Sonware $289
• Turnstile Anlenna .. " " .. .. $135
• Weather SaleU~e Handbook .. .. $20

VHF & UHF POWER AMPLIFIERS.
Output levels from lr1'N to 1DOW ... ._.. . Starting at $99

FM EXCITERS:
Rated fo( CfJIltinuous duty. 2Wcontinuous duty OIl/pvt.

T301 Synthesized VHF ExCiter: fcx vanous bands
13!}.174MHz. 216-226 MHz. Dip switch freq setbng
• Kit (IIMII_ oNyl . . $109 (TCXOoption$40)
• Wiredltested, inel TC XO..,$189

no. Sy nthesized UHF Exciter :
various ba nds 400-470 MHz

• Kit (46O-<Iso ...... _ ...."
incl TCXO ..,$1. 9

• 1MfedIlMted...S189
CRYSTAL CONTROLLED:
• l AS1: fOf 6M. 2M, 220MHz klt$99,wlt$169
• TA451 : fQf420-475 MHz klt $99, wit $169
• fAgOt : for 902-928 MHz, (O.5Wout) w it $169

FM RECEIVERS:
Very sensitive - O.2jJV.
Superb selectivity, :> 100 dB down al :t12 IrHI , best
available anywhere. flutter-proof squelch

R301 Synthesized VHF Receiver : verocs bands
139-174MHz. 216.226 M Hz.
o Kit (I\Ml _ cnw) . .. only $139 (TCXO option $40)
• Wiredltnled ..,$209

(includes TCXO)

RJ04 Sy nthesized UHF Receiver: . !f:~' ,t p'
vari?Us bands 400-410MHz, /r ;I~~",,\r:
• xn (<UG--<SO__"""I I..' \1.f

t
l" ,

" 'ind TCXO ... $119 ~, ,
• Wiredllested...$209 , ~. .

CRYSTAL CONTROLLED:
• R100 RCVR. For 45-54 . 12·76. 140- 175. or 216·225
MHz, , , , , , , ki t $129, wit $189
• R144 RCVR. Like Rl 00, l or 2M. with helical
resonator in Iront end k it $159, wft $219
• R451 RCV R, for 420-475 MHz_ Similar lO Rl00
above. _ _ kit $129. wit $189
• R901 RCVR, 902-928M Hz ..•.... .. k lt $159. wit $21 9

No need to spend thousands on
new transceivers for each band1

• Convert vhf and uhl slg~ls ,j ji j.
to & f rom 10M.

• Even it you don1 have a 10M rig. you can pOck up
very good used xmlrs & rens for next 10 nolhing

• Receiving converters (shOWf1 aMve) available for
various segmenls of 6M. 2M. 220, and 432 MHz,

• Rcvg COnv Kits from 549. wiredIlested unftS only $99

• Tnnsmltting conyerters to r
2M, .U 2 MHz..

• Kils only SS9 vtlI or S99 uhf
• Power amplif18rs up 10 SON.

SUBAUDIBLE TONE ENCODER/DECODER WEATHER FAX RECEIVER
Access all your favorite
closed repeatersl
• Encodes al standard crcss
lones WIth crystal accu-acy and
c:on~DIP swilctl .election.

• Decoder can be used to mule feGelVe audio and is
optImized 'or installation in repealers to provide dosed
access. High pass M er gels nd 0'annoying rcvr buzz,

• TD-5 CTCSS EnCOder/DeCOder K~ nDw only S39
• TD.5 CTCSS EncoderlDecoder Wll'edltested $59



Vladimir A. Skrypnik UY5DJ
Pravdmska. 58
Kharkiv • 107
Ukraine 6 1107
[uy5dj @yahoo ,com]

Really PIC Key, PIC Key
Add memory [unctions to your PIC keyer proj ect.

Amateur radio experimenting is a fascina ting and ongoing process, and we amaleurs
are driven by th e sheer d elight of learn ing by doing. An d it is a long-standing
conven tion that most am ateur radio projects arc in a slate of conti1Hlous modifi ca tion
- lhe more we learn. the more we desire CO incorporate into o ur projects.

I ' ve prepared thi s follow-up article perso nal data , Consider how great it is the same algorithm as the pre vio us
in accordance wi th th is trad it ion. will be to send the ent ire message with article (refer to Fig . I in PIC Key, PIC
My origina l PIC kcycr project ap- the single pre ss of a button (and se nd Key ). We will only he discussing thc

peared in the Septe mber 1999 issue of perfe ct. machine- formed characters in new sectio n o f the a lgori thm - from
73 Amareur Radio Todav, and now that the procc..s!j . Push the button. lean back . "Start" to " I.. RA2 lo w'!" Let us make
you vc bui lt the orig ina l circuit. it 's and wait for an answer. or Morse and an cxcur..ion through the chart .
time to enhance its performance! Let's Marconi arc probably loo king do wn As usua l. the program ru n.. from the
beg in by teac hi ng the li tt le hummcr to and smili ng . poi nt labeled "Start" , If you re mem ber.
au tomatically scud frequently used CW

Ope rational algorithm
the microcontrolier PIC 16FX4 has 5

messages. inpu t/outpu t lines at port A and 8 at
Table 1 lis ts some sa mple messages. The new operationa l a lgorithm IS port B. In pre vious programs. we pro-

hut of course you will use yo ur o wn more complicated than the origina l g rammed port A as input and a ll o f

one . but it takes a littl c patience and port R as o utput. But actually we used

coaxing with code 10 e ntice the litt le on ly two line s as outputs - one fo r

- PIC to pe rform new tricks . key ing the tra nsmitter and the o ther fo r
=1 Le t's begin w ith F ig. 1. Notice the audi o co ntro l.

- ~-
~

le ft botto m corner. the port ion e ntitled In th is vers ron o f the progra m. it
~~ - " Is RA2 low '!" A fter the words seems wi..cr to set all line.. of port A. as

~~. ~ " Padd le control" a nd dow n to the end wel l as almost a ll at port B. as inputs.--
~ "

~~

~~ -1 5o':~~1 ~ -~r
~-

consr Message
~~ - Message textI number~

~ ~

I I~~ - 1 CO CO CO de UY5DJ UY5DJ UY5DJ PSE K
~

~ - ~- I 2 CO DX CO DX CO DX de UY5DJ UY5DJ UY5DJ PSE K
=: .J... - .j I 3 CO TEST CO TEST de UY5DJ UY5DJ TEST K.~

~/

Y _~ 1 \'l ' ... _ 1S_".;.",.."';_ i I I 4 ORZ? ORZ? de UY5DJ UY5DJ PSE K I
5 My QTH is Kharkiv Kharkiv es name is Vlad Vlad PSE K IFig. 1. Operation algorithm for tile "1' - ,

graded PIC-nil/trolled kever: Table J . Frequently used CW messages.

10 73 Amateur Radio Today · August 2000
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40 RPM 115 Vac Motor I
CAn LCO·53

Oaewoo _ 16216L·5-VSO
5 _ 7 cctjcrmat.
2.56- x 0.54' viewing area.
3.15' x 1.41" module size,
LED backlighl. Includes
rook-uozecec sheet.

I

CO R

ALL
ELE

Use it to match helQhts in large rooms or
across buildings. Locking push bulton SWItch
prevents unintended actuation. 169"
Includes two AAA ballenas $ ~
CAT # LL.1 each

16 Character X 2 Line
LCD with Backlight

.. Ul OUT
+9to15V

78105• •Cl C2 C3

101"1 l oonF GND 1 10IJF
SPEED 25V 25V

CONTROl

'" U'2
25. P1C16F64 " 03

02 01
Voo 10K 04

4.71< 10K
• MClR 1 ... OOT. 51
" "'2C4 oso 2

15nF ...3 .. n.0. 52 8 7 DASH
CO 062 061

.0. 53 ~
05

co ox 0B4 4.71< KEYING.0. 54 11

CO TEST 0B5 TO

.o. ss n 01 XMTO
QOZ? RB6 2N2222

o TH -NAME
.0. 56 ta

Vss •067 063
LSI

Fig. 2. Schematic of the improved keyer:

MAIL ORDERS TO:
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys, CA 91408
FAX (618)781-2653

e-mail allcorp@allcorp.com

Cramer Co _ 105VAt5G-E
40 RPM. 115 Vac gear motor.
1.83" diameter _ 1,18" body.
Mounting ears on 2.1" centers
0 ,25" diameter _ t " long shalt .
Prepped with a 1.25" long pin
through the hole In the drive
snen. Pin is removable.
4" long pigtail leads, UL. CSA s2~
CAT ' ACM-1D8 each

3 Outlet Lighter Cord wi
Battery Monitor

Three foot cord with LED
lighted, fused, 10 Amp~~~

plug at one end and "il."": /' _...J:?l
three outlet jacks at " <.' ":''''''1J'.'
Olher end. Jack ~~#}J;F '.,
assembly has red. ~ (.V " /'.~
yellow and green LEOs to #,.9'
indteate battelY coroao n, ..
Can be rTV:lunted via mounllng ears (4.r een
ters) or double-sided ta pe (inclUded). Mounllng
ears rold out of way if not in use, $375
CAT # CLP-44 each

TfRI.!S: NO MINIMUM ORDER. ShiPlJ'l'll ..1<I Ilar<ll<"IIlor Itwl
. a ".,,~,,{!nta l u.s A. 55.00 po< orOel. A~ 0 5>'>C1ud'''II AK,
MI . PR 01 C.nada "'..,." po.y ful5hl1lP"'9 OI<le<S_""
on CALI F~N1'" m.......- lrX;&l s tale ules t... Qua" ......

I ,L~~:';;;;;;;':':'::; l"'- I«) COO. _ subooc1
CAl l , WAITE lO<f*'IOO "'''''''' n;fJ<:e.

FAX or E· MAll

for our FREE
96 Page

CATALOG
Outs ide the V.S .A.

send $3.00 postage .

Fig.3(b). PIC keyer PC board,foil side.

o

will go to the " yes" direction to run the
set of CQ subroutines. It causes trans
fer of the Morse code signals to the
output. When the message is completed,
the program goes back to the "Begin"
label and everything will repeat.

When RB2 isn't low, the program
will c heck to see if the "CQDX" but
ton was pressed. It can lind RB4 either
high or low. If it is low, the program
sends message number 2 from the table .
In the opposite case, the program checks
for low condi tion and consequently
port lines RB5 , RB6, and RB7. If it
finds any low, the program se nds the
appropriate message and re turns to
the re-initialization of the counters. If no
buttons were pressed, the program, after
the las t examination of R B7, continues

T01'1

I

There are two exceptions - RB 1 and
RB3 are left as outputs. The next step
is to initialize all counters in the pro
gram. This point is rather important.
and marked by the label "Begin".
Many times during operation. the pro
gram will come here and begin its run
down [0 the end.

As you sensed while reading above,
this keycr has several new input push
buttons connected to the appropriate
inputs of the microcontroJler. By press
ing one button we make that input low,

which creates the desired message.
After initialization. the program

checks to see if a pressed button is
connected to the RB2 line. If it was
pressed, the CQ message (number 1 in
Table 1) is requested. The program

Fig. 3(a). PIC keyer PC board, component
side.
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to the paddle contro l. You can manu
ally manipulate the paddle to send ci
ther a dash or dot to the output. To
recal l how it works. please refer 10 the
algorith m chart in the previous article .
If no dash or do t inputs were low. the
prog ram comes hack to " Begin" .
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Assembly language program

The structure of this assembly pro
gram was detailed in the previous ar
ticle. Table 2 shows that there arc
some differences even at the CPU
equates. There are two more counters

added. Counter 4 will keep a delay
constant for pauses between letters in
the me ssage. Counter 5 will store the
delay constan t to separate words. In
the Morse code struc ture. pauses be
tween le tters are three times longer
than pau ses between dots and dashes



Any type push·button switches (e.g.• OK P8OO6S-ND)

25k potentiometer (OK CT2266·ND)

Ally type CW keyer paddle

PIC 16F84 microcontrol ler (OK PIC16F84 ·04/P·NO)

78l OS small 5 V positive regulator (OK NJM78L05A-NO)

2N2222 or an y general purpose NPN silicon transistor (OK
PN2222ADICT-NO)

A GREAT gift idea for yourself, your ham
friend(s), or your child's school library

is a subscription to 73 Magazine ... only $24.971
Call 800·274·7373 or write to 70 Route 202 North,

Peterborough NH 03458

cr , C3 10 I.lF 25 V electrolytic or tantalum (OK P5 148-ND)

C4 15 nF ceramic (OK P4905-NO)

Name Description

LSl Piezo buzzer element (OK P9924-ND)

RP1

Q'

U2

U1

8 1

Table 3. Parts list.

Table 1. An assembly language program/or a modified PIC t eyer:

18 2- 86

!C2 100 nF ceramic (OK P4924-NDj
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in the letter. It is equal to the length of a single dash. The
duration of the pause between words is equal to three
dashes or nine dots.

After you are fami liar with assembly programming, you
can easily understa nd what has happened in the li nes pre
ceded by labels "Start" and "Begin". After ini tializat ion of
counters (merely clearing their memory cells), the program
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Fig. 2 shows the sc he matic d iagram
of the improved PIC keycr. The only
differences from the orig inal keyer arc
push-buttons S2- S6 _ They are nor
mally open, and are intended to pull the
PIC's inputs to ground . This will activate
one o f the previously determined
messages.

The new keyer is assembled on a
small 35 x 35 mm single-sided printed
circuit board (Fig. 3). Please note that
pads are provided fo r connecting the
push-bunons. It will g ive you a variety
of choices in your se lection of push
buttons. paddle, and cabinet for final
construction.

Buildi ng th is simple kcyer wi ll help
yo u gai n kn owledge and skills th rough
study, experimenta tion, and construc
tion - and yo u will e nd up wi th a very
use fu l station accessory as wcll ! Like
most amate ur rad io projects, this
project is ripe for furthe r improve
ments and modifications. Keep in
mi nd that thc program described in
thi s art icle utilizes onl y a very sma ll
part o f the PIC 16F84's capabilities .

I wa nt to ex press my gra titude to
my fri end Dave Evison W7DE for his
patience in readi ng and doing some
pre lim inary ed iting of thi s article . Fa

S ub routines "Paused" and " LP" pro
vide pauses between letters and words
in the messages . The req uired dura
t io n of these pauses was achieved by
appropriate se lection of the delay
constant's values.

The pa ri of the program labe led
"padd le" is a lmost the same as what
was in thc o rig ina l kcyer program. O ne
di fference is in subroutine "Pause."
The de lay constant was changed from
14 to 9. Why? Because when the kcycr
is operating from the paddle any time
the program is checki ng fi ve micro
controllers ' inputs and uses 5 proces
sor cycles more each time. Thi s. of
co urse, wi ll increase the pause d ura
tion betwee n dots and dashes . To com
pensate for th is, the delay constant was
decreased .

Schematic dia gram a nd
construction

Sum mary

starts to exami ne five port B inputs.
The first step is labe led "MainCQ". If
RB2 is sti ll high (button unpressed)
the next line instruction. "Gore CQDX",
sk ips o ve r the CQ message and e x
amincs inpu t R B4.

If RB 2 was really low. the program
wi ll ignore the second line and con
tinue from the thi rd one. Actua lly,
thcre are numerous subroutines bei ng
called one by one w hi le forming the
message. At first, subroutine CQ was
called th ree times. Next is ca lled sub
ro ut ine " from", which in fact ge ner
ates the word "de" in the radio
message . (It is impossib le to name thi s
subroutine as "de", because this com
bination o f letters is reserved for the
PIC microcontroller and is forbidden
for use as the label or subroutine
name.)

Then subroutine "MyCall" was
called th ree times, " PSE" once, and
"K" . The first C W message is cu m
ple te d , a nd the inst ruc ti on "Goto''
ret urns the program to " Begin."

I hope th is gives yo u the idea of how
any message is formed. You may ex
amine how it is organized in the
"CQDX", "CQTESr , "QRZ," and
"QTHname" portions of this program. II
is really very easy. Subroutines included
here also in voke other subroutines for
dots, dashes, and pauses.

Please pay care ful attentio n to sub
rout ines "MyCall ," "MyQT H", and
" Name: ' You must understand how to
change the sets of dots, dashes, and
pauses to make your callsign, QTH,
and name ava ilable . Remember that
you have 10 call each time the subrou
tine produces one dot , dash, or pause .
These subro utines arc only what you
nccd to c ha nge fo r co rrect o peration
of this kcycr at your station. First.
merely write your cal lslgn . QT H.
a nd name in Morse code, using dots
a nd dashes. Thcn substitute the m by
instruction "Ca ll" and appropriate
subro utine name. PIcase keep in
mind that pau se s between dots o r
das he s arc incl uded into both s ub
rou tines ge nerating dots and dashes
(at the ir end). This means that you do
not add any pause afte r Morse code
c lements.

Only
59.95

Plus $3 .50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237•

ORDERS ONLY
1-BOO-RF-PARTS • 1-800-737-2787

ORD ER UNE • TECHHElP. DELIVERY INFO.
760-744-0700

FAX TOl L·FREEfAX
760-744-1 943 888-744-1943

Visit our Web Site tor latest
Catalog pricing and Specials:

http://www.rfparts.com

Exami nation Test
Questions & Answers

E-MAIL: rfp@rfparts .com

The New Pools!

Back Issues
of

73.Uogo:.i"e
Only $5.00 Each!
Ca1l8QO.274-7373

The exact questions, multiple choices
and answers for the Technician Class.

Genera l Class. and Exira Class
operator 's license.

Complete inventory for servicing
Amateur, Marine, and Commercial

Communications Equipment.
• Transmitting Tubes & Sockets
• RF Power Transistors
• VHFIUHF RF Power Modules
• l ow Noise RF FET s
• Bird Electronics Wattmeters
• Doorknob Capacitors
• Chokes • Broadband Transformers

Se Habla Espanol • We Export

14 73 Amafeur Radio Today· August 2000



MFJ tunable Super DSP filter
0111)' MFJ gives )'OU tunable and programmable "brick wall" DSP Filters

./

....- ... '-.-

MF1- I025, 5159.95. Like
MFJ-1026 less huilt-in active
antenna. use externa l antenna .

--
level control, speaker jack. PIT sense line, line
leveloutput. 9 'hx2 '/'x6 inches.

Plugs betw een yo ur transce iver or rec eiver
and external speaker or headphones. use 12
VDC or 110 VAC with \tFJ· 13 15, $ 14.95.
Cable Pack, MFJ-518-t S7.95, includes receiver
cable. OC cable, 2 open-end ThC cables.

New Features
'l f J's excl u...ive tunable Spotting Ttm eT>4 - 

accurately runes even the narrowest CW filter.
.'If l ' s exclusive Adapti ve TUlling T>4 - tuning

rate a utomatically becomes fine r as you na rrow
bandwidth _- makes na rrow filters easy-to-use,

I\"" l 's exclusive FifterTulk' .. •• sends prec ise
filler sett ings in Morse code.

lias a utomat ic notch with variable uggrcs
siveness , new qu ieter 2'/, Watt aud io amplifier;
new speaker swi tch keeps phones always active.

:\-lan ua l and au tomatic notch can be used
to gether. Noise red uction. automa tic notch and
custom filter you saved in memory is selected.

You get an accurate easy-to-use input level
indicator. improved manual notch in the CW
mode. adj ustab le line 1C"e] output, more Mark
Space frequencies and baud rates for data filters
and automatic bypa..s during transmit for moni
toring C W sidetone, voice or data hy sensing
,-the P1T line.

/

..-----_. "":"" . .~
, "'~... ~ .., -,- '-

us 1'<>,,,,,'0374.010
MFJ-78·m

52499 •

to 34C M) Hz. This lets you create custom filte rs
for vo ice. data and other modes.

Signals just 75 liz away literally disappear >

they arc reduced 57 d B!
AUlomatk notch filler

" FJ ' s automatic notch filte r searches for
and eliminates multiple heterodynes in mill i
seconds. Ir's so fas t, that even interfering CW
and RTIY signals can also be elim inated.

You can selectivelv remove unwanted tones
us ing the t'I,O manually tunable notch filters ••
an M FJ exclusive. Knock ou t unwanted C\V
stations while you ' rc on CW,

Adaptive Noise Reduction
Norse reduc tion works in all filter mod es and

011 all random noi se -- white no ise, static ,
impulse. ignitionnoise. power line noise, hiss.

The LM S algor ithm gives yo u up to 20 d B
of no ise reduct ion . Noi se reduction is
adjustable to prevent signal d istortio n.

15 p re-set filters - fa etery set
o r ~'ou custom program

You can se lect from 15 pre-set filters. Usc
for SSB, A~I , CW, packet. AMTOR. PACTOR.
RTIY, SST\'. WeFA X. FAX or any mode .

l f you don't like our pre-set filters, you can
program your own .- an MFJ exclus ive! Save
center frequency/bandwidth, lowpa........highpass
cuto ffs, autoimanual notch, noise reduction -
a il filter settings •• in 10 programmable filters.

Plus m ore . , ,
A push-button bypasses your filter -- lets you Firmware Upgrade

hear the entire unfilte red signa l. fo r MFJ· 7H4, order :\-1Fl ·55, $ 29.95. Gives
2'/' Watt amplifi er, volume control, input you most features of the MFl -784 B,

,~!e~!,. £'~t!~.~~!~!ht.a~~ ,~t~~~~'~~kt;
ning crashes from d istant thunderstorms. elcc - weak signal at a push of a button.
trie drills, motors, indusrnat processes . , . E:as~·-t()-u ,(' ! Plugs between transrmuing

Irs more effective than a noise b lanker antenna and transceiver. To null. adjust ampli-
because interference much stronger than your tude and phase controls for minimum S-meter
des ired signal can be completely removed wuh- reading o r lowest noise. To peak, push reverse
out a ffecting your signal. burton. Use built-in active antenna o r an exrer-

It works on all modes »- SSB_AM. CW, F~t nal one. ~tFJ's exclusive Constant Amp litude
__ and frequences from BCB to lower VHF. Phase COn/niP" ma kes nu lling easy,

You can null out strong Q R.\I on top of weak Rf sense T/R sw itch automatica lly bypasses
rare DX and then work h im ! You ca n null out a yo ur transceiver when yo u transmit. AdjlL~table
strong local ham or AM broadcast stat ion to delay lime. UM:S 12 VOC o r 110 VAC with
prevent your receiver from overloadi ng . Mf J- 13 12B, S14.95. 6'/'1'. 1'/'x6'/. inches .

Usc the MFJ-I 026 as an adjustable phasing
network. You can combine tw o antennas to
give you various directional patter ns . You can

W ipe out no ise and interference before it
gets into your receiver with a 60 d B nul l!

Ellmlnate alltypes of noise -- severe power
line noise from arc ing transformers and insula
tors. fluorescentlamps, light d immers, touch

.\1t'J"s tunabl,. SUJreT usr filter autcman
ca ll~ eliminates helcnKt}'nn. red uces noee lind
interfere nce .~imultant'lJli,dJ' on SSR. AM.CW.
packet, ," !TOR. "ACTOR. HIT\". SST\~

Wd "AX. ,,~\X. weak signal \"II F. [ "IE.. salt,IIiIt'.
You get MF.!'s tunubte ..'m. linear phasse

rtlters that minimi l t" r inging. prevent data
errors and han " brick " all" filter response
whh UJl In 57 dB attenuation 75 liz a\\a~'.

011(1' .\II:J giws }OU 5tullable nsp fill ers.
You ("1111 tune tach hmpllss, highpll"s. no tch,
and bllndpllss filter including opt imil(>d SSH
lind C W fillers. You ca n I "UI)" the bandwid th
to pi npoint and eliminate tnter rerence.

On(1" :'on-oJ gh es )00 5 fa ctor}" pre-set Ill
ten and 10 pro1:rammubil' pre-set n tters lhal
) 00 can customize. In..t.anll ~' remev e QR' I
~ith a turn of.a ..~itch !

'U'J's automatic nlJu'h m tl' r searches fo r
a nd eumtnares multiple hereeodyn es.

You .11'0 get " Fl ' s advanced adapt;I" noise
reduction. It silences backgro und norse a nd
QR~ '0 m uc h that SSR sil:nals sou nd likl' F:\I .

T he automatic notch and aduptive no ise
reduction ca n he used \\ ltll/11l releva nt tun
able p re-set filte rs,

Auton/ uth' gain control (AGe ) keeps audio
level consta nt du ring si!;nal rade.

Tunable bandpa....f jil1l'TS
.'\ a r ro"l band signa ls like CW and RTIY

j um p out o f QRM when you sw itch in M FJ's
exclusive tunable FIR bandpass filters .

You can tune the center frequency from 300
to 3-100 Hz. and vary the bandw idth from 30 liz
to 2100 III -- from super-tigh t CW filters to
wide razor-sharp Data fillers.

You can use two tunable filters together. For
example, tunc one to mark, one to space and set
bandwidth tight for a super sharp RTIY filte r,

Tunable highpassllowpa.u jilters
YOII can tune the lower cuto ff frequency 200

to 22CM) Hz and the upper cuto ff frequency \ 4CMI

60 dB Null
\i FJ-1026

51799 •

Free MFJ Catalog
and .,"eare.\( Deater • . • 8(j(j·M7-/1WO~i I~.. -

DSP for your MF,J.1278/B
Plug a M FJ· 7tlO ~fFJ -780

" brick wall '· OSP IJ999-
filter into your MFJ·
12 78/B multi-mode and you won't believe your
eyes when you see solid copy from signals
completely buried in Q RM! ~IFJ · 1 278/B auto
maticallv selects the correct OSP filter for
Packet. A~nOR. Pacto r. RTIY. ASCI I. FAX.
Color SSTV. :"Ja\1eXor CWO Plug in a ~ t FJ ·

780 and co py signals that other m ulti·modes
can't. Some 50lder;ng needed.

http:// K'K'H'.mjjenterpr;''';es.conr
• I Year No Malter n not'" warranty • )0 day money

back guarantee (less slJ) on oroers direct from , tFJ

' U·J ENTERPRIS':S. I:\C.

MI::JOoX -19-1. f\.Ii ss . State. MS ] 9762
(662 ) 323·5869; ~ )OnT. M_·fn.

fAX: (662 ) 323 -655 1; Add sib
Teth Help: (662 ) 323-05-19

!"ricn _.-!040_ -"7<'<, .. a...." Ie) lflOIt llFJ EMnpn..... 1«.

MFJ ... the world leader in ham radio accessories!

Add DSP to any Multimocl.
MFJ-781 Ad d "brick wall" O SP
'12 9" filtering to any m c o r

multi-mode data controller.
Copy signals buried in noise and QRM. Under
St....'ere QR.\f. DSP greatly improves copy o f
Packet. A~nOR.. PACTOR, GTOR.. Clover.
RTfY. SST\'. \\ ·eFAX. FAX, CW - nearly any
digna l mode. Autornanc gain control, On-O lf
Bypa ss switch . Plugs between transceiver and
multi-mode. Uses 10- 16 VDC or 110 VAC
with MFJ-1312B. S I-l.95, ,", 'l:x2 '/'x5 inches.

•



Charles A. Solomon K4CRS
172 Lakeshore Dr.
Harriman TN 37748
[Charons@ bellsouth.net]

10m Junk Box Amp
More tube-type fun!

A few months ago, I was trying to com municate with my son Mike KC4DQR on 10 meters.
While he couid hear my 100 watt rig, I could never hear his 25 wa Ll Realistic HTX-100.
We live about 50 miles apart, and that was just a little too far away for his 25 walt
ground wave and dipole antenna to get through I figured there must be a solution to this
problem, and started to dig into the ol' junk box. Since Radio Shack sold the HTX- IOO
to lots of h ams, I decided to share with you my solu tion , the 10m j unk Box Am p.

Construct ion

590 vo lts. and ahout 560 volts under
load.

A word of caution: Keep your fin
gas clear of this when the unit is Oil.

These voltages. producing nearl y hal f
an amp. can be da ngerous. Pract ice
safety at a ll times.

In order to make the unit as e fficient
as possib le . I used a tuned circuit to
drive the tube 's grids. This consists of
LI. L2, and C7. Since tubes like to see
negative vol tage on the grids. C6 was
used to block the negat ive DC from
the tuned circuit. To gene rate the nega
tive grid bias voltage. I used a 6.3 volt
filament trans former connected in re
verse to the 5.0 volt recti fier fi lament
winding, and used what was the pri
mary ....-i nding as the supply. This was
rectified by another bridge connected
with the positive side to ground. and
liltering the output with C2's posit ive
lead to ground. The voltage produced
here was ex actly wha t was needed. bi
asing the tubes to cut off whe n no sig
nal was applied. This prevented the
need for any kind of switching to tum
the amplifier off and on. since the plate
current remained at zero whe n no sig
nal was applied to drive the ci rcuit.

T he resistor R2 provides a small
load to kee p the voltag e sta ble, and C I

healing. hammering. dri lling, and a few
pop rivet s, I had a 17· x 5- x 12-inch
box that looked a lot like a chassis. In
stead of build ing on the outside like
most of the older tube-type projects, I
hui lt the amplifier inside the box.

The box of junk produced a suitable
power transformer with a secondary of
550 vo lts @ 450 rnA . which was recti
li ed through a bridge circuit consisting
o f eight 2.5 amp. 1000 PIV diodes. I
wanted it to last !

The most expens ive part of the
project turned out to be the filters. I
used three 100 Jl F @ 450 VDC in se
ries. Such capacitors a re not easy to
lind now, since most projects are solid
state and use low vol tage capac ito rs.
These litt le jewels cost $7.50 each.

The three resis
tors. R3-R5. serve
to equa lize the
voltage across the
capacitors . and also
as bleeder resis
tors to discharge
the cap aci tors

~ when the unit is
turned off. The
high voltage cir
cuit prod uced a
no-load voltage of

."LO"O••
,.

I'hoto 11.. From ! ';('\\:
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The hardest part of the construction
was building a suitable chass is out of a
piece o f alumi num which I a lso hap 
pened to have on hand. After much

I
wnmcd the ampli fi er to he easy 10

work wi th. simple to bu ild. and
rugged . With this in mind. I chose

a tube-type circu it. Si nce the old 807
tubes arc still quite popular as driver!'
in many A~1 broadcast transmitters .
they art: easy to come by and fa irly in
expens ive . I f you usc two of them in a
parallel con figuration. they a lso will
produce about 100 watts. the power I
was looking for. Another plus was tha t
my junk box conta ined two of them!
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shorts any RF to ground that may have
sneaked through R~C I . The screen
grids were supplied through R6. which
gave a litt le hig he r voltage than the
specs 0 11 the tube called for, hut since
you can run the plate voltage at up 10

750 volts. this did not seem to he a
problem.

The parasitic suppressors in the plate
circuit consist of 56 ohm. 2: watt car
bon resistors. with three turns of #16
wire wound around them. I used the
TI.AR method to fi gure these values .
What's the TLAR method" That l ooks
About Right ! The output is a standard
pi network consist! ng of C I0, C I I. and
L3. I used a door knob capacitor, C9.
to bloc k the h igh vo ltage off the pi

network. and antenna. The RF choke.
RFC2 and e l l . block the RF from the
power supply. The pla te current rueter
is a 300 rnA unit. shunted by CH for RF
suppress ion.

HTX-IOO )Iod

Since it is not practical to design a
simple RF sen..ing circuit that wil l rc
spend to an SSB signal. I decided to
modify the HTX- IOO with a keying
circuit for the 10m 18 Amp. With the
bottom cover removed. I looked for a
place on the PC hoard that would go
high whe n the mike was keyed. and
remai n high . Severa l places were
found. I used a tr iangula r land in the
le ft -hand corne r at the "x" . which

Fig. 1. Keying circuit modification for the
Realistic HTX- / UO.

we nt to a posit ive 12 VDC when the
mike was "eyed.

In order not to place any significant
load on the HTX- I00 circuit. l coupled
that point through a 2.2k 1/2 watt re
sister to a simple relay driver using a
,"'n " , Np · '. TI '_.'Ii ~ _ ~_ transrstor. tc transistor
was moun ted on a small PC board
etched with only three stri ps. as
shown. From the collector a wire was
routed through an existing hole in the
rear of the HTX- HX), and a second
wire from the (+ ) side of the power
plug on the radio was routed through

Con tinued 011 page 18

----------------....-...-......-.......-.--..--..-........-......
• YOUR FULL I.I:\E DEALER •• •
: YAE SU AmCO~~"RD YAESU Ie5JALINCO. :• •• Performance without compromise.... AMATEUR RADIO'S VALUE LEADER~ •

• •
• •• •
• •• •
• FT-IOO OX·70TH •
: ---11FIVHF/UHF $74().llO :
• IIF .uul 6 Meters -

• I •: Call for pricing EAST COAST :
• •• Amateur Radio Inc . •
: 3 14 Schenck St., North To nawanda , NY 14120 :
: TEL: (716) 695-3929 ' Orders: (800) 995-1787 I)\I -" OMV :

• See us on the W eb! http ://www.eastcoastradio .com $ 169 ,00 .
• Open Mon. - Fri. 12-8 EST . MasterCardNisalDiscover :'\lEW Switching -
• VX ·5R Pri biecr 1 lthout nc Power SuPP" . •• T ' " d II dl I; ces su jec ocn.mgc wr {I ll non C _ri - an an le _·.........-....--............--...-.--..-...-.--.---.--....-..-.-

73 Amateur Radio Today • August 2000 17



Photo B. Interior l'icH'.

Parts List

Part Description

ct.
6, 8, 0.01 ilF @ 1 kV
12

I C2 50ilF@1 50 VDC

I C3-5 100 ilF @ 450 VDC

IC6 0.01 ilF @ 1 kV

C7 50 ilF variable

IC9 500 pF door knob

I C1 0 150 pF variable

I C11 1000 pF variable

1 0 1- 8 1 kV PIV @ 2.5 A

1 09 2OQ VPIV @ 1A

1 0 10 1N914

IK1 SPOT relay 12 VDC coil

17- x 5- x 12-inch chassis

Porcelain standotl

3T #18 wire 1/2-in, diam. spaced 1 tum
width on cold end of L1

5.5T #10 wire 1-518-in. diam. 2 in. long

0-300 rnA meter

200 Q 1/2 W carbon

47 k, 2 W carbon

lOOk 1/2 W carbon

2 k 5 W wlrewcund

Line cord and plug

117 VAC primary. secondary 550 VAC
CT @ 300 rnA, 6.3 VAC @ 2A, 5.0 VAC
@ 2 A

Red LEO

2 x SO,239 connectors

SPST toggle switch

Miscellaneous

56 Q 2 W carbon

2 5 mH RF choke

6T #18 wire 1/2-in. diam. spaced 1 tum
width

2 x 807 tubes

11 7 VAC primary, 6.3 VAC secondary.
hooked up in reverse With 6,3 side
connected to 5,0 output of T1

2.5 mH 600 rnA RF choke

Ml

L2

Rl

RFC1

R7- 8

Tl

RFC2

T2

2 x PCB for 01-08 and capacitor bank

Any kind of msutated 2-conductor plugs (keying
circuit)

5 x 5,terminal solder lugs

Table 1. Parts list.

I R3-5

1 R2

•

Tuneup was straightforward, first
tuning the pi network for maximum
power into a Bird wattmeter and
dummy load. then tuning C7 in the
grid ci rcuit, and retouching the pi ne t
work. When properly tuned. the ampli
fier produced about 95 ' ....atts output,
with the plate runni ng ahout 250 mA.
Of course, this was done with the radio
in the CW mode. All amateur transmit
ting equipment must he anlc to send
CW - ARRL ru le number 1!

During the 1999 Field Day contes t, I
used this system to make many 10 meter
contacts that ranged from Florida to

Tuneup

Continued on page 40

10m Junk Box Amp
continued from page 17

the same hole and attached to a plug
for quick disconnect.

The mating plug from the amp lifier
feeds the re lay K 1. A IN9 14 diode was
connec ted across the relay to act as a
shorting device to prote ct the 2N2222
from voltage generated hy the K1 coil
when the relay is turned off.

Keying the radio turns on the
2N2222 and cl oses the re lay in the
amplifie r. Since the rad io 's speaker
is mounted on the hottom cover. ca re
must he exerc ised to moun t the
transistor 's c ircu it hoard so th at it
doesn' t short agai nst the back of the
spe aker.

t 'hoto C. Complete setup.
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George Pataki WB2AQC
84-47 Kendrick Place
Jamaica NY 11432

Vaya Con (Ra)Dios
The radio amateurs ojSpain - part 2.

Mal/orca and a side trip to the Principality ojAndorra.

During my tour of Spain. l took a side trip to visit the amateurs of th e island of
Mu llorca in the Balearic JIm up. Xavier EA3ALV. ed i tor of the Span isn CQ Radio Amateur
magazine. who had transl ated and p ubl ish ed several of my travelogues. called up
Guil l etn EA6 rc (Photo A) and set up a mee ting for me.

Pliolo A. Guittem EA6 YG l1'OS Illy guide ill stallorca.

P
rom Barcelona. r took a fe rry
boat of the Buqucbus company.
and in about three hours I ar

rived to Palma de Mallorca. T he round
trip tickets were 16.300 pesetas. about
S I I0 at the rate of exchange of 1~8 pe
setas for a US dollar. There is another
company. the Transmcditcrranca. which
is cheaper. hut the jou rney takes twice
as long. There were several monitors
on board to show the iti nerary but none
of them worked properly. You cou ld
buy some food on hoard but it was
ex pens ive .

A worried woman asked the captain:
"FerryboatsIit:e this do sink oftell? "

"No Madame, j ust 01 1('( ' .' '' was till' reply.
Many hams go to Balearic Isla nds to

work in contests or j ust operate during
thei r vacation .

I heard of one wif e who told her
[)Xpeditiolft'f husband: "Mv dear: I
a11/ atwavs worried when \'0 1/ leave 0 11

• •. ..a trip.
"Don 't \\'or,y. sweetheart. I 'll be

home before you know it. ..
"That 's exactiv win' /'m worried: ". .

said the wife.
I had wa nted to sec as many hams as

possible and return (he next evening,
but I could ge t re turn tickets on ly after
three days because it was Juring

Semana Sa nta, a
wccklong religious
holiday. and vaca
tioners were re
turn ing home by
the thousands .

As soon as t ge t
off the boat , I
spoiled Guillem
with his cap show
mg his callsign
EA 6YG. and hi s
friend Jose-Mari a
EA6DO. Guillcm
took me to his
house In Inca.

northeast of Pa lma. where I stayed
three days while he was driving me
around to various cities to meet the 10
ca l hams. Guillcm was licensed in
1983. and nowadays i... not as active as
he used to he . He has several jobs.
such as hotel receptionist six months a
year during the tourist season. He
looks like the captain o f a pirate ship.
so he may indeed have something else

Photo 11. lose-Maria t :A6IJO is a retired
air force communications major:
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/'11010 C. Genis EH6WS and Gabriel EA6JT operate 111m d ub
statio" EA6URI. Pholo E. Gig; EA6HL. Palma de ''''aI/orca.

Photo D. Mori-Carmcn £A6ADY. Porto CO/OIII,
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to do whe n the hote l is d osed. His
most important work is in man ufactur
ing telegraph ic keys. During the years.
he had made about 40 different types:
stra ight keys, iambic, semiautomatic,
iambic with electronic memories, etc "
under the name of Lluves Telegrufi cas
Ancsanas.

Gu illem has a ve rtica l for 10- I5-20
meters, a multiband dipo le for 10 to 80
meters. and a disconc for 30 to 1.3(X)
MHz. used for 2 meters . On the 10\'"
bands. he works only CWo He is not
connected to the city 's power line: he
is using solar panels and a generator.
Also, instead of using the city's water
supply, he has wells on his property.
Guillem EA6YG has QSL cards and
his E-mail is: [llatclarwarrakis.es].

Wc a ll went to Palma to see the sta
tion of Jose-Maria EA6DO. a retired
air force communications major
<P hoto B ). He started in amateur radio
in 1949. the year whe n, after World

War II, hamming was again authorized
in Spain. He has a vertica l for 10 to 40
meters from Butternut, a TH3-MK3
type 3-cJeme nt yag i for 10-15-20
meters, and a dual-band vert ica l for 2
meters and 70 ern. His rig is a Drake
T R-7, running 150 W, mostly en C\V
The walls o f his shack arc covered
wi th awards : 1a lso no ticed some mili
tary meda ls from his previous occupa
tion , a framed photograph of His
Majesty Juan Carlos. King o f Spain.
EA0 JC, and his QSL card. As do vir
tually all the hams I visited. Jose
Maria also has QSLs,

In Mallorca. I saw many windmi ll s.
The mills were a ll in ruins: just the
wind was still good.

Guillcm took us to his radio club in
Inca with a stat ion EA6UR I (photo
C ). There we me t Gabriel EA 6JT. the
club's president. and Genis EB6WS,
the secretary. They run 100 W. use a
computer. and have QSL cards. Need-

less to say, the
CW operators use
keys made by
Guillcm EA6YG.
The club has 2R
members: some
of them come to
meetings on Thurs
days from S p.rn .
to sometimes mid
night.

Gabrie l EA6JT.
licensed in 198 1.
has a photo studio
close to the cl ub.
He works RITY

and color SSTV, and is on packet ra
dio. His brother Juan EA6JS lives in
Inca. while his other brother Oswaldo
EA6AUL is in Palma.

Genis EB6 \VS. licensed in 1989, is a
teacher of the Cata lan language. Ha v
ing a "0" license . he call operate only
on VHF and UHF, meaning from 2
meters up.

Guillem organized a common dinner
in a restaur..rnt and a bunch of hams
showed up: Mari-Ca rmen EA6ADY
from Porto Colom <P hoto D ); Gigi
EA6H L (photo E ) and her husband
Bernardo EA6HI from Pal ma: Miguel
EA6SK. a chie f e lec trici an fro m
Inca: Mateo EA613 H (Photos F and
G ) from Palma and Bahia Azul (has

Pholo f : Mateo EA6HIf, Bahia A ::.ul and
Palma.



Photo ll. Gabriel t.'A6/fY is all electrical sciences teacher.
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in 1978 (Photo H ). Gabriel has a Hy
Gain yagi for 10-15-20 meters. and a
dipole for 40 and 80 meters. He uses a
TS-520S with a remote VFO and an
tenna tuner, has various test instru
ments, and shows off homemade acces
sories like his power supply. He works
on SSB, running 12l) W; for RTIY. he is
using an old Lore nz electromechanical
teleprinter. Gabriel EA6HY has a nice .
colorful QS L card.

On our way to see another ham. in
Manacor on the easte rn part of the is
land , we met Roberto EA6ABI (Photo
I), a se rgeant in the Guardia Civil traf
fic department who's usually roaming
the highways on his motorcycle. Here
I have to mention that the roads in
Spain are in excellent cond ition.
Roberto was licensed in 1964; he came
from Madrid , whe re he had an EA4
cal lsign. He works SSB on 15 and 40
meters, and on 2 meters with his local
friends .

I could not e nter the G ua rd ia Civ il
bui lding where he has his station, so I
photographed him in front of it, show
ing his antenna in the background. I
al so took his picture near his car hav
ing his callsign on the back window:
EA6A BI. In Spain, the hams are not
allowed to ha ve license plates with ra
d io amateur calls: some hams, proud
of the service they provide, place their
calls igns on thei r cars, anyplace they
can. In case of Roberto, any place he
wants - who will start an argu ment
with a sergeant in the Guardia Civi l?
Roberto has QSL cards with the em
hlem of the Guardia Civil : a sword a nd
the fasces, which is a bundle of rods
bound together about an ax with the

blade projecting,

sugges ting their
roughness.

We stopped for
a soft drink , and

Tony EB6HZ, who
happened 10 walk

by, joined us.
A traffic cop stops

a speeding car lIml
starts 10 wrue a
ticket. The lI 'oman

driver says:

/

"
/..

•

two residences); Gabriel EA6JT a nd
Geni s EB6WS, both from Inca; and
others . 1 was advised to order "Lomo
con Col" (pork loin with cabbage) 
boy, I did, and I regretted it. I did not
like it at a ll. I even wrote the na me in
my notebook, 10 remember no t to e ver
order it again in my life . Using a mo
ment of a nimated discu ssion and lack
of genera l attention, I slipped my plate
to a nearby table .

Afte r d inner, we continued with the
visits. We went northeast from Inca to
La Pucbla. or Sa Pobla in local spell
ing. There we saw Gabriel EA6HY, a
teacher of electrical sciences, lice nsed

Photo G. EA68 H is hands-on when it
comes ro rower climbing.
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Photo I. Roha to EA6AHI sports his callsign in his rear window
- 110 h'/II/ 1,Imcl ill Spain:

Photo ./. Guillcnna "B itlv" EAtiAHN is II ptutnhcr 11'110 snakes
good COIlIIt't' I;OIl ,1 aI/ amlllul lhe gl"he,

Photo K. Michel C31,HO is all (/('1'0111/1(//11 ill Andorra; .10 (1/1

C3111S. co-owner with wife Jo.wj il/tl C32 MV of tI toy store, is
president oj the Radio Am(/f<'/l r Union of Andorra.
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Vaya Con (Ra)
Dios
collfmued Jrom
page 2 1

../ al1l the wife oj
the richest mall ill
1011'11 and / am ili a
"e!)' big 11U1T)".' "

../ am rerv im
pressed Madame."
.my" The cop.
"AI/d / am writ
iug m fast CIS I
C(lI1.' ..

Have you heard
hi .,I IS .

III one big Eu
ropean cOlll1 try.
one millioll people
drive their cars

while thev a re in
toxicated. Fortu
natelv. this 1111I11
ber is gelling
smaller everv dav

Finally. we ar
rived at o ur desti
nation in Porto
Cristo and visited
Guillermo. or Billy
EA6A Bf\'" <Photo
J ), Licensed In

19S4. Bi lly is a
plumber who likes
to make friends
a ll over the world
using ham radio.
He has a 3-ele
mcnt yagi for I ()..
15-20-40 meters
from Walmar of
Argent ina. and a
do uble wi re di 
pole for 12 and 17
meters. Billy 's rig
is a T S-520S: he
is running 100 W
0 11 SSB and CW.
He has worked
232 DX entities
and has QSL
cards . I saw o n
the wa ll of hi s
sh ack maps. charts.
and a framed QSL
card from EA0 JC.

In Porto Celom. in the so utheast cor
ne r o f the island of Mallorca. we sa w
Marl -Carmen EA6 ADY. whom we had
mel earlier at the common dinner. She
is handicapped and co nfi ned to a
wheelchai r. but is quite active as a ra
di o amateur. She was licensed in 1996
after she saw her cous in Paco

EA3AUL o perating in Barcelo na.
Man-Carmen has an a ll-hand. 6 to 80
meters. Di amond vertical antenna. a
d ipo le for 40 meters. and another one
for XO meters. She is using an IC-735
with all AL·8 11 Amentrun ampl ifier.
works on ly SS B. and likes to talk w ith
fri ends but speaks o nly Spanish , She
has received more than 30 avvards and
has Q SL cards .

In Palma we visited Gig! EA6 HI., a
secreta ry in a com merc ia l co mpany,
and her husband Bcmard EA6HL a ra
d io broadcaster. both licensed in 1979 .
They o perate mostly on 20 meter SSB.
Giai has worked 100 entities ' Bernard- .
is doi ng better with 150 . The)" use a
computer a nd have a com mo n QSL
card.

O h. the ladie s of S pain ! I used to
d ream about them when I was
yo unger. Now I forgot what I was
dreaming about. I met severa l lady op
erators during m y travel s: so me \vere
attached to man operators. others were
independent .

J\ doctor calls lip olle of his patients
with the results oja test.

"Seno ra virginia. / hare I 't' /)' good
nt'\I's jor YOII.'''

" Please doctor. don: call me Se
l1ora, I am a Senorita .....

..ln that case. Senorita Virginia. /
have some bad news: "

In Bahia Azul. we saw the second
home of Mateo. or Teo . EA6 BH. H is
main residence is in Pa lma . Mateo. li
ce nsed in 1966 . is a DXer; he needs
on ly five entities 10 have them a ll . In
Palma . he has a TH3-~1 K3 Vagi for
10-15-20 meters. and a dipo le for 40
and XOmeters. Rigs he has plenty: TS
850S . TR7. TL-922. IC-229. and TS
440S. In Bahia Azul, he has more
room , so on a tall tower Mateo in
s talled a 4-eleme nt q uad antenna for
10- 12-15- 17-20 meters. and on an 
othe r tower installed on top of his
buildi ng he has a 5-c lement mono
bande r for 20 meters from KL~1. He
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also hat.. a 4-e lement Hy-Gain yagi for
6 meters. a dipole for 40 and 80
meters, and a vertica l fo r 160 meters.
He uses a Kenwood transceiver and an
AL-1200 amplifie r.

Mateo EA6BH operated several
times from Equatorial Guinea as
3C IDX. He also had a license and the
assigned callsign of 3C0DX for
Annobon. hut fi rst he could not go be
cause of transportation problems, and
later because the go vernment canceled
the license. Mateo has two types of
nice QSL cards.

/ heard of a DXer ....ho. all excited.
calls up his friend and asks:

"Did you hear the station from
Nonh Korea ?"

" t certainly did! " assu res the friend,
The DXer checks aff the bands 0" aff

the modes on all the receivers he has.
and lurns his ll -etement log periodi
cal in every which way. but he cannot
find the station from Nonh Korea. He
calls hisFiend again:

" When did you hear the station from
North Korea ?"

"Oh, it could be a week ago! "
In Manacor. GuiJlem took me (0 the

Majorica "pearl factory" which is noth
ing more than a huge showroom whe re
busloads of tourists go to spend their
money. Without any do ubt. the guides
bringing them there get a percentage
of the sale. While the buyers never see
the factory, they have to be sure that
there is one because the pearls arc man
and machi ne made, and they never
came even close to an oyster. I knew
all that, but my wife did not, and she
gave me strict instructions to bring
home some pearls. As I was not will
ing to go to the South Paci fic and dive
for them. the only alternative was to
get them in a "pearl factory." The only
bright side for me was that when I left
Barcelona returning home, at the air
port I claimed and received the sale
lax, called IVA, I was charged. 1 got
much less than I thought I would, but I
had enough to pay a taxi in New York.
Otherwise I would have taken the bus.

Everything you buy in Spain is sub
ject to the 16% IVA tax - sometimes
it's included in the sale price. while
other times it's added to it. Many

Continued on page 24
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I'J/Ottl l~ Carlos C.HUA OlfllS tile Hotel Festa Hravain Andorra
10 vetta.

I'/toto ,\I. Paquitu C31 PR lind husband Mallei C31 ,HF slum' a
COIIIIIIOIl QSL card.

When I planned my voyage to Spain. I
thought that. being already in the
nei ghborhood. I could also visit An
dorra . T his tiny littl e country, with its
seve n di stricts. has a popu lation of
over 60JX>O. The officia l language is
Catalan . It has a parliament whose its
only female member is a radi o ama
teur: Rosa C3 1 ~l N. Not had for a
country that gave its women the right
to vote only in 1970.

The country itse lf. a member of the
United Nations and the Counci l of Eu
rope , is ca lled the Principa li ty or the
Princedom of Ando rra, hut it docs no t
ha ve a "prince." It has two sovereigns:
the bisho p of Seu d'Urgcl l and the
preside nt of France . none of them be
ing "princes" as we wou ld th ink of it.

W hile preparing the trip. I wrote to a
couple of amateurs asking their coop
eration in meeting local hams. I re
cci vcd a n e nthusiastic answer from
Mic hel C31~O. member of the execu
tive hoard of U.RA" the Radio Ama
teu r Union of Andorra. saying that he
would arrange the visits.

Another ham said: "Lei :" lay it 0/1
tile ground and measllre ir' "

"That is /10 good," said the firs t. " I
wallt its height. not its length! "

On my last day in Mallorca. Guillcm
EA6YG took me to the harbor in
Pa lma. I agai n boarded the Buquebus
ferryboat. anti in about three and a hal f
hours. I \vus hack in my horne port of
Barce lona.

Speaking of [errvboats again: A
tourist arrives at the pier II'IIm the
boat is j ust leaving. A mall tells him to

jump aboard. The tourist hesitates. the
mall gives him a big push. and the
tourist lands 0 11 the deck. hits himself.
and passes 0111.

A couple of minutes later. he is re
vived. looks at the far mmy pier. and
exclaims: "Gee.rlun It'as a pretty good
jump. if I do say JO lIlyself! "

An editor once to ld me that to write
a good story. yo u ha ve to do three
th ings: write a good beginnin g. write a
good e nding. and make sure that the
two arc fa irly close together. As I re
check my Mallorca article . I real ize
that I have fai led in all three. Well .
there is a lways a ne xt time ...

Andorra

Mal lorca was fu n
a nd easy. There
was one sing le in
stance when we
were no t success
ful. Guillcm called
up a ham in
Manacor to ar
range a visit. The
ham kne w thai
we wou ld he in
his town on a Sat
urday. when it
would he easy for
us to sec him. but
he insisted we
come on Sunday
at 12 noon. We
look the long
ride. and at the
agreed- upon day
a nd time we ar
rived at his place.
G uillem rang the
be ll for about 10
minutes. but there
was no answer;
We waited around
another 20 min
utes. and then
Guillem called him
on his mobile
phone. T he ham
ans wered by say·
mg that he had
j ust woke n up.
and wou ld open
the door in 10
minutes. \\c waited
another hal f an
hour. hut still the
door was not
opened. so we
le ft. O n our way
had to Inca.
Guille m called the
guy again. He said
that he had see n
us from his ter
race. and if we
wanted to come
back. he would

open the door. We declined the invitation

Ttllking about smarr hams: One of
them wanted to measure the height of
his lOu'eI; but could lIot figure out 1/0\1'
TO do it.

Vaya Con (Raj Dios
comtnued from puge 23

prices are quoted both in pesetas and
in "Eurus."

Vi siti ng the amateurs ofthe island of
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I'JIII/(} S . Jose C33JO is a manager for a bllilding construction
COIIl/'all.\".
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se vera l awa rds. The Un ion has a Weh
page at Ihnp:llwww.sta.adluraJ . and its
Ecm ail add ress is [ura @andorra.ad].

Nex t we saw the s tat io n o f Joan

New in this third ed ition boo k arc world fre
quency maps to help you tunc into a speci fic
country, anywhere in the world. "The new quid
country guide will help you tunc in almost any
time o f the day or night. $ 19.95

A perfect travelling companion. The Mapbook
contains locations of hundreds upon hundreds of
open repeaters throughout the U.S., Canada and
Mexico. These derailed maps show all highways
and major ci ties in each slate. If you travel
anywhere in the United States. this M apbook
will he the best investment you ever made !

$9.95

A truc cornucopia of tech nica l information
for ham radio. Nol o nly will you find the
theoretical aspects , you will find real practical
information presented in a no nonsense form.
Equ ipment & Log Sheets. Cha rts. Tables

....._ ,. showing: worldwide callsigns. world times,
_ it-: shortwave listening freq uencies. coax losses,

CTCSS de tails. ,.-onvcrsio ns. construc tion
pl:IOS . emergency information. etc.

133 pages. $ 14.95

Send check or money order plus $3.50 shipping & handling LO:

Omega Sales
P.O. Box 376

J affrey, :'\11 03452
1 -800~67-7237

ripped 0 111 the telephone cord. and
pulled the wm-te basket over the boss 's
head.

Then his fellow workers stopped
him. saying: " Jose, we were j U.H kid
ding - you did not will thr national
lottery.'"

In And orra . there are three classes o f
personal lice nses an d one cl ub license .
C lass I has the C 3 1 prefi x. class 2 has

the C32 prefix, and class 3 for Novices
has the C33 prefi x and entit les the
holder ( 0 work on V HF and UHF
bands. C lub sta tions, and there is only
o ne that I know o f, are usi ng C37 as
the prefi x. There is no po wer limit for
the class I licenses. wh ich makes
se nse in the Andorra's particular situa
tion. where most of the s tat ions are
su rrounded by I.(xx)"" 2 .QOO- foot-hig h

mountains. Whi le 2-3 kW are helping
push the signal over the mountains. they
do n' t do any good for the incoming

o nes.
We went to An

dorra la Vella to

sec the rad io cl ub
o f the Radio Am-
atcur Un ion of
Andorra. which has
a couple of moms:
o ne for the rad io

station using the

C37 RC and
C3 7UR A c a lls
and for the QSL
bureau. and an
(l!h.,. one for rrecr
ings aJX1 courses.
'The club awards

the 5 W 5 diploma

for working f vc

Andorran stations,
each on a differ

e nt band. T here
are 128 lice nsed
hams in Andorra.

and they run three
open repeaters on
1 4 5.7 00( -) ,
145.fi25(-), and
438.750(-) MHz.
T he cl ub has sev
eral tran scei vers

and two comp ut
ers, and is n ice ly

decorated w ith

From Barce lona I took an early morn 
ing bus, paid 2,435 pesetas (about
$ 16.50), and. after going through the
ovcr-3-mi le-long Cad i Tunnel . arrived
in three hours at A ndorra la Vella, the
cap ital city.

A man is ask ing a bus driver: "Call
a bus like this go 011 a winding moun
tain road at 100 miles all hour? "

"Of course it can, Sir. " says the
driver. "Once. "

Ano ther o ne :
A man is desperately running after a

bus going downhill. A bystander yells
at him: " Why are you running? An
ather bus is coming SOO/1 ! "

" Yes, but I' m the driver for this
one!" yells back the nIllller.

I was ready to call up Miche l
C3 1M O (Photo K ) when he sho wed
up and recognized me by m y cap hav
ing my name and callsign . F irs t we
w ent to hi s house in Santa Coloma ,
bu ilt on a hills ide with h is 5 8- foo t
tower insta ll ed 32 feet higher than hi s
building . M iche l C3 1M O is an ac
co untant, and his wife Rosa C3 1M N
works in an a ttorney' s o ffice ; both
were licensed in 19 79 . At the time of
my vis it, Rosa , me mber o f the parlia
ment, was in Brussels at a m eeting of
the Eu ropea n Interparli amentary Union.

T he ir an tennas arc an 8-c lemcnt yag i
for 10-1 2-1 5-1 7-20-40 mete rs from
Force 12 ; a s-ctcrocm vert ica lly polar
izcd yagi for 2 m eters; and a separately
installed vertical fo r 2 me ters and 70
cm . They usc (mostly hi m rather than
her, because Rosa is not very active)
an IC-738 . a 3 kw PEP Trcmendus II
am pl ifier m ade in Spa in by Ulvi n .
and an MFJ Versa T uner V capa b le
o f loadi ng that h igh po wer.

Michel C 3 1M O has worked ove r
200 DX entities , works SSB and RITY,
has packet c luster. and for logg ing is
using Swiss log .

M ichel's favori te words are " no
problem: ' mean ing " it ca n he done ." It
happe ned that the sa me words were
my least favorite ones . because I heard
too many times "QS L no problem" and
never recei ved any ca rd s from the fre

quent users.
Ta lk about problems ...
A clerk entered his big bon s office.

stuck Ollt his tongue at him, threw on
the floor all the papers from his desk.



i'hato O. Jordi C3IJI manages all electronics store and worh
OIlJr 011 SSB. Photo Q. Luis C33LH. Andorra la Vella.

I'Iml0 P. Santi C3 ISG. litcc /1/(111." Alido /'/,(//1 11f1ll1S. /Ises Swisslag.
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C3 1US . (he president o f (he Radin

Amateur Union of A ndorra. Joan was

licensed in 19X4 . He and hi s wife

Joscfina C3 2r..1V. o wn a toy store
ca lled "Tic Toe" right in the business
center o f Andorra la Ve lla. Joan

C3 1US has worked OWl' ISO co untries
o nly in SS B. He lue, a n I-i-l ()()(). is

ru nn ing 200 W. and uses a computer.
His amplifier is ... what else hut a

Spanish-made Ulvin. whic h produces

severa l kWs. His antennas are: an X-c1
crncnt yagi for 10- 12-15 -17-20-40
meters from Force 12. a d ipole for the

40 and RO meter hands. ,1I1d a vertical
for 2 meters and 70 (,.'111 .

1heard a story:

Two heavyset me" are walking up
the street.

A young rascal is yellillg at them:
" rO il a n' fat, vou are fat!"

a ile of the fa t men gives the mscat
/Of) pesetas . and the other on e, .'i ll r 

prised. asks the giver: "He called 1/.1'

fat. why did von give hi", 100 pese
tas? "

"Because "ow he thinks he ca" get

some money ifhe calls somebody fat. "
IIII.' first replies. "and 0111.' ofthese days
somebody \I 'iII heat the hell o w of

IIim.' "
Michel took me 10 Carlos C3 1UA

(Photo L ). to h is seco nd hou se , way

up on the mo un tain. at 6AOO feet
above the sea

level. There he has
a TS-43OS and a

TS-69OS. Iollov..ed
by an Ulv in 3 i w
amplifier for the

lower bands. and
a TS-790E for 2
meters and 70 em.
Carlos has severa l

antennas 0 11 three

towers : T he firs t
tower. a -ix-too rcr.
has two 5-e le
ment monoband

ers. one fo r 10.

the o ther for 20

meters . Hi s sec

ond tower. a 32
footer. has a
5-e1emc nt mono
handel' I'm 15

meters. and a 2-

clement monoband yagi for -l0 meters.
His third to wer. again a -lx-footer, has
a n-clcrucm quad for 2 meters to con
nect him with his main house down in
the valley. A delta loop fo r gO meters
and a lSvclcmcm yagi for 2 meters
complete h is ante nna farm .

Carlos C3 1VA is a se nator in the

mu nicipa lity o f A ndo rra la Vella : I
think that is eq uiva lent to o ur c ity
councilma n. He owns a nd ru ns Hote l
Festa Brava. where he has a -l-elemcnt
yagi for 10-15-20 meters from KL),I. a

. 5-c1e mcnt yagi for 6 meters. and an in
vcn cd V for -l0 meters. Down there hc
uses a TS -6<JOS . Carlos d oc s co mputer

logg ing and he madc o ver 300 DX
e ntit ies .

In An yos. we saw Mane! C3 L\ l F
(P hoto 1\1 ). a han k e mployee licensed

Photo H. Carles C3 1SlJ IS (/ retired
banker:



Continued on page 40

~ "~~· .33' .lr

TE·J2 Mulli·Toni CTess Enc:ocIlr $49.95

• EII)ht programnWlle.
Slh!Clabl! lII!SSoaIl"

• Fully ~!Id proorammabie
"a ioc luded , eypad

• fiketsall FCC
Illentifjj;ation reQ~ ir ement s

• f Ully eoclosed crcss
enCoder

• All 32 EIA tones nom
67.0 to 203.5 Hl ,rcluclell

• h rfed 101 mobile I I.i~';;'';;'
ease "~IOI1S

using the Swiss log, which it seems
comes with the Andorran citizenship. I
had QSOs wi th Santi and received his
card. His brother Joaqu in is EA3BQR.

Lui s C33LM (Photo Q) , in Andorra
la Ve lla . is an auto mechanic. He got
his Novice license in 1996. With a TS·
570D he is feeding 100 W into a
C ushc raft R7000 vertical antenna. He
has OX cluste r, has worked over 60
OX en titi es, has QS L cards. and is
logg ing with ... Swisslog .

In Aixirival l. high up on a
mou nta intop at 3,200 feet above thc
sea level . is. the house o f Carles. or
Carlos in Castilian. C3J SO (Photo R).
His house may be way up but the sur
rou ndi ng mountains arc ever higher.
He retired fro m banking and was li
ccnsed in 1960. His antennas are a 6
e lement yag i for 10-15·20 meters. and
separate wire dipoles for 40 and 80
meters. He has an FT-980. an rT
90101\1, and an FL-2100B 500 Wum
plificr. With a second Sommerkamp
SL-7000 am plifier. he can push 7(XJ W.
Carlos works SSB, SSTV. RTIY, and
C W with the keyboard.

1 worked Carlos. sent a card to his
manager en AMK. but did not receive
anything bad . I did not leave until he
filled out a QSL for mc. I did nor go up
the mountai n for sightsee ing !

Even higher up the mountain tha n
the house of Carlos lives Fred C3111 K.

... ,,-,'
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has an IC· 707 feeding 100 W into a
Spanish-made 3-e lemcnt yagi for 10
15-20 meters or a wire dipole for the
40 and 80 meter bands. Tony has
packet and DX cluster. uses Swisslog
for logging. operates only SS B. has
over 70 OX entities . and has QSL
cards.

Also in Andorra la Vella. we visited
another Tony. this one is C310F. Li 
censed in 198 1, he installs and main
tains heating systems. Tony has a
rotatable dipole for I0-15<!U-40 meters.
and a TS-9-tOS transceiver followed by
a TL·922 amplifier capable of supply
ing 2 kW PE P. He works SSB. SSTV.
and CW on key board , is a OXer with
over 300 entities. and has the
5BOXCC and scores of other awards .
He worked EA0JC. proba bly one of
the second ope rators. Jose or Isaias;
few ever had the chance to work with
the first ope rator. HM Juan Carlos. the
King of Spain. Tony's wife Ermitas
C32VAwas licensed in 1987. Tony has
QSL cards; I had a QSO with him and
wc exchanged cards . Ermi tas doesn't
have any.

Also in the capi tal city. we went to
see Santi C31SG (Photo Pl. He was li
censed in 1987 and is working in
banking. He has an f-T·IOOO - what
else wou ld a ba nke r usc '! For an ampl i
fier. Santi uses a T L-922. feed ing 2
kW PEP into a 2-c1emcnt yagi for 10
15-20 meters. He has over 180 DX en
tities worked. only on SSB. Santi is

in 1982. With a TS-930S and a TL·922
amplifier. he is running 500 W and
works only on SS B. He has a vertical
Hustler antenna for 10- 15-20-40-80
meters and a log peri odic insta lled ver
tically. His wife , Paqui ta C3 JPRowas
licensed in 1983. They do compu ter
logging with a home-made program.
They have a common QSL card for
both of them.

In Les Esca ldcs, ncar the radio club.
li ves Jose C33JO (Photo N), a man
ager for a building construct ion com
pany, licensed in J996. His antenna is
a Cushcraft R7000 for 1D- 15-20-tO-80
meters, his rig is a TS-570D. and he
works only on SS B. He uses a com
puter w ith Windows 98. and logs with
Swisslog , a program which seems to
he widely preferred by Andorran hams.
He has QS Ls, as all C3 amate urs I
visited have .

Also in Lcs Escaldcs we saw Jordi
C31 JI (P hoto 0 ) , licensed in 1996, af
ter he saw his friend C3 tMF operati ng
his radio. Jordi is an ad ministrator of
an e lectro nic store - I think we would
call that a manager. He has a C ushcraft
R7, and for a rig he uses an FT·840
with 100 W. Works only on SSB, has
over 140 OX entities, and for logging
he is using - guess wha t'! - yes, the
Swisslog.

A ham sold his f riend an old trans
ceiver; but he did flot receive payment
for a long time. After a while. the ham
tells his f riend: "/ see you are 1I0t go-

ing 10 pay for the transceiver. so 1'// 1---;==============================::;make a gift of it to y OIl. " I
"No way." says the other ham.

"Sooner or later 1'1/ pay you, but if
you feel like making a present, please
give me a power supply to go with i tt "

Continuing the visits. M iche l look
me to Andorra la Vella 10 see Xavier
C31PM, a computer and office equip
ment sa lesman. Xavier has a neat little
station with a computer using Win
dows 95. He started as a C Ber. but in
1996 he got his ham license. He has a
vertical 5-band Hustler ante nna . works
OX with an Ff·890 using 100 W, but
only on SSB . Xavier also has QSL
cards.

Tony C3 1AL is the brother-in-law of
Xavier C3 1PM. Licensed in 1996.
Tony is a heavy machine operator. He
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10M. Gottlieb W6HDM
1627 Madison Avenue
Redwood City CA 94061

Cold Fusion, Hot Speculation
OK, experimenters, get ready to do this on your kitchen table.

My considera ble involvement as an electronics consullant 10 phy sicists and chemists
invesligaling cold fusion naturally left me with my own interpreunion of this elusive
phenomenon. My opinion will be found a bit off the beaten p ath, but in any event it
should provide food for thought.

T
he usefu lness of an energy
source for human needs decree!'>
that it should he available. eco

nomic. convenient. and safe. These at
tributes arc. of course. inter-re lated.
Appraised from any viewpoint. the
promi se of abundant energy from a
simple apparatus via "cold fu sion" ap
peared almos t too good to he true.
Th is. a las. apparently turned out to he
so! Nonetheless. a minority of credit
ab le investigators feel more might
have been invo lved tha n "smoke and
mirrors" or had sc ience.

Yet. any researcher continuing to
claim demonstrat ion of this elu sive
phenomenon risks both reputa tion and
paycheck. Professionals and the pub lic
arc both fed up with repetitive reports
of nonrcpetitivc performance . The
whole bizarre scenario evokes ques
tions and speculations. Are we to as
sume that a ll of the scientists and
technologists purposely or inad vcn -

. cntly made fraudulen t interpretations?
Or. were they such inept experimenta l
ists that they became victims of their
own negligence? Attempts to pro vide a
soul-satisfying answer seem only to
deepen the dilemma. In any event. a ba
sic setup for (alleged ly) demonstrating
28 73 Amateur Radio Today · August 2000

cold fusion on your kitchen tab le is
shown in Fig. 1.

An interesting specu lation can he
made without recourse to formidable
mathem atics or esoteric physics . (This,
indeed. is the genera l prelude to more
rigorous analysis .) Le t' s suppose that
the reports of inordinately high energy
ge neration were va li d observations.
but that the responsible react ion \vas
1I0! necessari ly nuclear. but rather an
enhanced chemical type hitherto un
recognized. A couple of examples in
nature may hopefully lend credence to
such an idea.

Consider that noble beast of burden .
the horse. Afte r imbibing a small por
ti on of a hale of hay. he is able to trans
port his several- hundred-pound pay
load fo r a few hours over ro ugh and
even hilly terrain. A litt le "horse
sense" disposes of the need for ex ten
sive thermodynamic calculations - '
there is no way oxidation or combus
tion of the meager quantity of dried
grass can fue l the work output by fa
mi liar chem istry. Surely. there resides
a mystery of energy conversion in this
beast's digesti ve metabolism. or in its
muscu lar sys tem. How. indeed. docs
he get so much bang for the buck '!

In a similar vein. you think of the
several-hundred-kilometer flights of
migratory birds. sometimes buffeted
by sustai ned headwinds . The energy
conversion for this ath letic feat appar
ently derives fro m a handful of hugs.
seeds. or berries. hut how? Here aga in.
an account ing based upon the data and
rules of physics and chemistry falls far
short o f satisfaction. A model a irp lane
laden with ..uff'icicnt fue l for such a
n ight would never take 011 And. this
would remain true eve n if its motor
operated with an ideal ized Came t
cycle and had fr ictionless bearings. or
if its propeller screwed through the air
with IOOg, effic iency. IL clearly be
hoo ves us to speculate about the possi
bility of greater energy extrac tion fro m
matter than we have been accustomed
to deal with . i.c .. a conversion process
somewhere between nuclear and "crdi
nary" chemica l react ions.

Interestingly. the disc ipline of chem
istry can be viewed as an arbitrary (but
academi cally convenient) classifi ca
tion of electronics. This is because
most chemical react ions result from
displacemen ts or exchanges of elec
trons in the outer orbits of atoms. Energy
inves ted in these electrons the reby
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Fig. 2. The universal technological device.
The electronic behavior of this system is
governed by appropriate selection of COil 

ductivuv and surface characteristics of11Ie
three sections. }Oll call thereby produce a
capacitor: an electrochemical cell. a fuel
cell, an etectropkuer: (J transistor: a solar
a ll , a thermoelectric cooler: and inte rest
ingtv. (I cold fusion apparatus. The operat
ing principle of Ihe latter device remains (J

tantalizing mvsterv.

Pig. J. Hasic setflp f or demonstrating cold fusion. hopefulty. Aliegedlv. the hear energy
represented by the temperature rise ill the surrounding 1t'tJ1er call exceed tlte energv in
put 10 the electrochemical cell. The elusive phenomenon is supposed 10 occur only lI''' l '1I

the etectrotvre of the cell is heavy IHlfer [deuterium oxide. where deuterium is (/II ;SOIO!'I'

of "ordinary" lrydragen], II is claimed. I/loreot"e r, fil m III/ clear fusion reveals itself by
liberation ojneutrans frotn '!Ie cell. (Trace amOIiIlt.~ ofsubstance ("(//1 he added 10 the cell
to improve its electrical conductivitv. ]

becomes avai lable to us. usually in the
form of heal or electrici ty, A lthough
these facts of li fe must be "old-hat" to
most readers, ce rta in ramifi cations de
rived there from sho uld prove worthy
of consideration in ou r search for
higher e nergy yields.

The " universa l tec hno log ical de
vice" can lend insight to o ur effo rts: as
shown in Fig. 2, it is a sa ndwich of
three sections. Depending upon the
cond uc tivities and j unction character
is tics of these sections. a wide variety
of practical de vices can be realized.
All ste m from manipulation of the en
ergy levels of electrons. Included arc
the capacitor. the e lectrochemica l cel l.
the fuel ce ll. the thermoelectric cooler.
the transistor. the so lar ce ll. and. wi th
mirrored inner-surfaces o f the oute r
sectio ns. e ven the luse r,

The de vice most like the co ld fusio n
apparatus is probably the electro
c he mica l cell. T his is inte resting in the
light of the vigorous development now
underway to sq ueeze more energy-per
pound from batteries for electric vc
hides. Progress has been made by the
lise of exotic materials. but here . too.
the so lution cou ld conceivably assume
the form of an enhanced c he mica l ac
tion thus far guarded in secrecy hy
M other Nature .

A llusions to "enhanced chemi st ry"
need not suggest fu r-out sc ie nce fic
tion; we arc already acquainted with
phenomena akin to ordinary che mical
reactio ns. hut w ith inord inately un ique
yields. A good e xample is that of pho
tusynthcsis. In this everyday process.
plants conve rt carbon diox ide and light
energy into the ca rbohydrates w hich

feed a nd fue l their metabolism. Tex ts
freely concede we ha ve not yet at
tai ncd a fi nn gras p of the complex
chain of reactio ns underlyi ng this re
markable conversion.

A nother process qua lifying as "en
hanced c he mistry" is the environmen
ta lly destructive dep letion of mi llions
of ozone atoms by a sing le chlorine
atom. S uch a transfor mation is in a
league by itsel f compared 10 more or
di nary che mica l reactions. where the
exchange of a toms occurs Ofl a tit-for
ta l oasis.

Finally. consider the princi p le of the
laser. Here . too. a un iq ue o utput comes
about via appropriate manip ulation of
the energy lends of electrons sur
roundi ng the atomic nucleus - cer
ta inly sugges tive in part to behavior in
garden-vari ety chemistry.

The diversity of results from such
differing changes in the energy levels
of orbi ting elec trons sho uld induce
opcn-mindcdncss with regard to the
tantalizi ngl y erratic phe nomenon of
"co ld fusion ," (We call let the acudem
ics argue the appropriateness of the
terminology - nuclear fusion may 1101

be iuvolvcd. I

Con tinued on pnge 4 1
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John M. Franke WA4WDL
23 Parkwood Dr., Apt. 20 1
Yorktown VA 23693-48 19

For the Above and Beyond
Crowd

Here 's a neat RF modulator/detectorfor use with surp lus microwave SWR meters.

Microwave test equipment has never been plentiful or inexpensive, This fact becomes
readily apparent as soon as y ou want 10 make a measurement of power, gain, frequency,
and so iorth. Here 's something y ou call build {or yourself.

T
he earliest microwa ve e xperi
me nte rs found value in modu
lating their sources with a I kHI

tone and using a simple crystal detec
tor followed by a tuned audio umphficr
and voltmeter as a measurement tool.
The technique was quickly adapted for
li se with s lo tted line s fo r mak ing im
pcdancc and SW R measurements.

Even today. the techn iq ue is used for
amateur radio YH FIU H F/Microwa\"e
ante nna ga in measurement contests. A
lone-modulated oscillator or signal gen
erator with a broad bcamwidth antenna

Photo A . From \ ";t'll ' ofmodulator/detector:
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is used as a source. and a crysta l or
video detec tor fo llowed by a n HP -t I5
or similar SWR meter is used to make
power measurements re lative to an an
tcnua with known gain .

Thi s idea works well if your source
can he eas ily amplitude-modulated
(A~l). However, most microwave
brick osc illators. klystrons. and Gunn
d iodes do no t lend themse lves to di rect
A~l modu lation . Most can eas ily be fre
quency modulated (f1\ I). hut A.\1 must
he done with an externa l modulator
s uc h as a PI N-d iode . The only PI:\"-

d iode switc hes I own ex hibit a large
re flected impedance difference he
tween their on and off states which can
upset the stabi lity of some sources.

I wanted to he able to test wi th a va
ricry o f microwave sources without
having to build a un iq ue dedicated
modulato r for each so urce, so I de
cided to modulate the rece ive r instead
of the transmitte r. Thi s idea is noL that
much diffe rent than wha t is dune with
a Dicke rad iometer or e ve n the earliest
uutornou vc radar de tectors . The idea is
to chop the input line to the de tector.
With no RF present. there is no o utput.
When RF is prese nt. the outpu t is an
AC signal at the c hoppi ng freque ncy.
proport ionalto the ampli tude of the in
co ming RF. The onl y difference be
twee n the two approac hes is that with
this syste m. the meter wi ll re spond to
a ll RF present. whereas with the modu 
lated source. the meter only respond, to
the modulated RF. While a simple RF
bandpass ti ller should cure any inter
fe ren ce prob lems i f they occur. I have
yet to need one.

Years past. at a hamfest, I had pur·
chased severa l Hcwlc n-Packard (H P)
PI:\"-d iode S POT switch modules as an
investment that no w seemed ideal I'm
the task. All I would have to do would
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Fig. 1. Block diagram ofHP 4/50 modulator/detector. VIA-HF Analyzers

be to feed the received RF to one o f the driver is presented as Fig. 2. I have Featuring:
switches. tum the switch on and off at several HI' PIN-diode switches. but
a I kHz nile , and follow the switch with the 33124A was the only one I could
a broadband RF detec tor. The rcsulL usc in a negat ive ground system. • Display SWR, RL. Z, X, R
would be a universal adapter to allow I could have used a simple. free-run- & Phase Angle
me 10 use my HP 4 150 SWR meter ning, NE555 I kHz osci llator 10 drive
with any source within the frequency the PI N-diode swi tch. but deci ded in-

Overlay various curvesrange of the PIN-diode switch and de- stead to use a crystal-controlled dri ver •
tector, The PfNcdiodc switch I used, a for seve ral reasons. First, the cost of a
Hcwlen-Packard model 33124A. has a crystal oscillator and divider chain is nor • Analysis archiving
bandwidth of 0.1 to 12.4 GHz. and the that much marc than a free-ru nning os-
detector I used. a Sage 1021H . has a d ilator. Second, a very stable source
bandwidth of 1 10 12.4 GHz. The net would be needed to take full ad van tage • Place curves into reports
result is a system bandwidth of I tu of the fact that the HP 4 15 bandwidth
12.4 GH 7.. can be narrowed down from 100 to 15 • Pan & Zoom

A block diagram of the system IS Hertz. And. third. I like the idea of no
shown in Fig. 1. A complete schematic

Printer interfacediagram of the PIN-diode switch ConHnued on page 3 2 •
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Fig. 1. Schematic of 1 klt: generator and driver circuit. wwW.aea-wircless.com
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Plw/(, H. stodutator/actector with cabinet cover and driver shield removed.

Photo C. Modulator/detector 1\,;,11 cabinet cover removed. PIN-diode dri ver at /01',

1'(1\1'('1' SIII""Y ;11 the middle. and PIN·diod" switch with de/ector in/ower rig ht.
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~1C 145 15 1, when operated from a 5 volt
supply, has an upper freque ncy limit of
15 Mil l. and is hardwirc-program
mabie to divide by any integer from 3
to 16.383. To divide by 960. the N = 9.
8,7 and 6 pins (5 12 + 256 + 128 +64
= 960) arc left fl oating (internal pull
ups) and all other divi sor pins are
grounded, Usc whate ver divisor wi ll
di vide your particu lar osci llato r down
[0 4 kl-lz.

Why did I go for 4 kH:l instead of 1
kHz? Well, I war ned 10 drive the PIN
diode switch with a 50% duty ra tio
square wave . The output pulses from
the MC I45 15 1 arc not a 50~ duty ra
tio square wave, but have a pulse dura
tion equa l to the period of one cycle of
the input signa l. 0 .26 microseconds in
this case , Therefore. I knew I wo uld
need to add at least one binary fl ip
flop following the MC 145 151 to
achieve the 50% duty ratio , Since most
integ rate d c ircuit flip-Flops have at
leas t t\I,'U stages per package. the out
put of the MC 145 151 could he either 2
or 4 kl-lz. I chose 4 kH z. The divider I
se lected to follow the ~1C 145 1 5 1 is a
CD40J3. a common two-stage type D
flip-flop. A type D flip-flop wi ll toggle
or divide by two if the se t and reset
pins are grounded and the not-Q
(compleme nta ry) output is connected
to the D input. T he n ip-n or inp ut is
the C or clock pin, and output is taken
from the Q pin. As I men tioned. I used
both stages to divide by fou r and
achieve a 50~ duty ratio I kH z square
wave ou tput.

Of course, the CD40 13 C~10S inte 
gra ted circ uit does not have the capac
ity to directly drive the Pl jc-d iode
switch . I para lleled the six inverters in
a C D4049 to act as a drive amplifie r
followed with a simple 2N2222A
switching transistor. or course , all six
inverters arc not needed, hut the inputs
to the un used inverters wo uld have had
to have bee n tied to ground or the sup
ply anyway. so why not just parallel
them and not worry.

The Plfc-diode switch is supplied
current throug h a 120 ohm resistor
from the 5 mit supply line . I init ially
tried a lower value resistor to gel a
higher PIN-diode c urre nt, hu t the in
crease in signal outpu t was marginal.

because it will probably otherwi se never
he used, Usc whatever osci llator you
have. as long as the output frequency
is an even integer multip le of 1 kl'lz.

Following the oscillator, I used an
MC I4515 1 integrated circuit to divide
the 3.84 MHI by 960 to get 4 kl lz. The
~1C 1451 51 was designed to be part of
a phase loc ked loop and has ma ny in
ternal functions which arc nor needed
for this applicat ion. However, the di
vidc-by-N portion ca n he used indc
pc ndcruly of the othe r functions. The

For the Above and Beyond
Crowd
colltin uedjrom page ,J I

adjustments or calibration requ ired 
too many knobs spo il the measurement.

Having decided to start with a crystal
oscillator, why didn't I uSC' a common 1
MH/.TIl.. fN.illator'? \\'cll. a quick check
of my junk box revealed several TIL
unit oscillators. I hated to usc one of 111y
U XX) MHz units when I had some
other units with seemingly odd-ha ll
frequencies. I selected a :l ~4 MHz unit



and the power consumption and radi
ated no ise level were much higher. The
difference in detected output between
using a switch that switches from 0 to
10 dB vers us one that switc hes from 0
to 100 dB is less than 10%.

The 2N2222A tra nsi stor, w he n
switched off, has no influence o n the
PfNcdiode curre nt. W he n sw itched o n,
the 2N2222A shunts all the c urre nt
through the 120 ohm resistor to
ground , thereby reducing the PI N·d i·
ode c urre nt to zero. The Plbl-diodc
switch is o n when the transi stor is on
and vice versa. By using a shunt
swi tching co nfig uration, the current
through the 120 ohm resistor is rela
tive ly constant. This way, no large
switch ing currents arc generated tha t
can radiate and he picked up by the HI'
4 15D SWR meter. After all , the HI'
4 15D has a useful se ns itiv ity ap
proachi ng 0.1 microvo lt, and the fin al
sys tem noise Door will determine the
ultimate se ns itivity of the co m p lete
ins trume nt.

The voltage across the Plfv-diodc
switch is 0.1 V when the transistor is
on and 0.9 V when the transistor is o ff
and all of the current is passing
through the PIN-d iode. T he 120 oh m
curre nt limiting resi stor is d issipa ting
0.2 W when the tran sistor is on and
0. 14 W when the transistor is off. The
average power di ssipated by the resis
tor is 0 .17 W. For reliability. I used a
re sistor with a I W ra ting. T he current
drain o n the 5 V regulated power sup
ply, not including the LEO power indica
tor. is approximate ly 60 mAoTbc LEO
power indicator draws an additiona l
12 rnA .

To further reduce rad iated noise. the
driver circ uit board is mounted inside
a shie lded enclosure and the TTL os·
cilla tor modu le and each integrated
circ uit is bypassed with a 0 .1 Ill" ca
pacitor. The c ircui t board. mounted in
its shie lded enclosu re . is sho wn in the
pho tograp hs bot h with the s h ie ld
removed and in place.

The shielded driver is mounted in a
larger aluminum c abinet along w ith
the regulated 5 volt power supply,
Pllv-diode switch. and crystal detector.
The cabine t volume is less than the HI'
4 150 and is easily stacked under o r

over the H P 415D as see n in the photo
graphs. Coax cahles are used internal
to the cabinet between the front panel
feedthrough connec tors and the PIN·
diode sw itch input and the detector
o utput. A short SMA jumper cable
connects the PIN-diode sw itc h and the
detector as see n in the photographs . An
SMA to SMC cable is used to route the
I kHz drive to the PIN-diode switch . I
mou nted the PIN-diodc switc h a nd the
detector o n a com mon bracket for ease
o f assembly and to minimize the
length of the interconnect cable. The
usual paint trim. handle s. and label
decals were applied to the front panel.

In o peration. the HP 4150 "INPUT
SELECTOR" switch is set to ··XTAL."
e ither 200 ohm or 200k depending o n
which position g ives the stronges t
reading with your detector. I usually
usc the 200k position . Do not use the
"BOLO" or bolo meter position. as it is
designed to supply a current b ias to the
detecto r and ca n destroy the c rysta l
diode. If you usc a Hewlett-Packard
detector with its o wn. matched.
sq uare- la w optimized load resistor. usc
the 200k sett ing .

Because a diode detector. when used
with low leve l sig na ls. is a sq uare- law
device. [he dB scales are reasonably
acc urate relative power indi cators . For
exam ple, a c hange in mete r rendi ng.
up or down. of 3 dB , represe nts a fac
tor of two power cha nge. The unit can
he used for antenna gain measure
ments. re lat ive to a known antenna. at
tcnuation measurements. and small
signal amplifier gain measurements. as
well as slotted line impedance mea
surements as explained in the HP
4 150 manual. Whi le thc unit was de
sig ned a nd built with the H P 41 5 D in
mi nd. it should work equally we ll with
othe r I kH z tuned SW R meters having
a crystal detector input.

How we ll docs it work ? I continue to '
be pleased w ith the performance and
use it regularly. Usi ng a mid-va lue
gain se tting o n the HP 4150, the noise
fl oor is mid-scale o n the 50 sw itch p0

sition. At I GHI:. a sig na l o f -42 dBm
is 3 dB (full scale deflectio n) above
the noise floor. At 2 GHz, a signal o f 
47 dBm is also 3 d B above the noise
floor. T he onl y reg re t I have is that I
did not build it soo ner. ii

Repeaters
• & 2 M & 440 On your tr.quency

131'.15 & $4t'.15

RC.100DV S25'.151 Rc.100112'.15

Micro Computer Concepts

1141 Gum T.... Ave

N.w Port Rlch.y. FL 3..53

727·376-657510 AM·10 PM
e-m.11 nl.. Gl.k~....t

http://mcc.stonnfan.com

LOW PROFILE HFANTENNAS
t tur REALI.)' IrORK!

"Work [he World Without Worbng Up the ~tighborbood ~

• • •
ISOTRON

B ILAL C OMPANY
Can for aFREECatalog:

719/687·0650 @l
137 M anchester Dr.

~ Florissant. CO 80816
" ." ...'.m rjieM. llel/i.I<" n m

EVERY ISSUE OF

73Amateur
Radio Today

on Microfiche!
The entire run of 73 from

October 1960 through last yea r is
now available. Over 800 fiche!

You can have access to tne
treasures of 73 without several
hundred pounds of bulky back
issues. Our 24x fiche have 98
pages each and will f it in a card file
on your desk.

We offer a battery operated hand
held viewer for $150, and a desk
model for 5260. Libraries have
these readers.

The collection of microfiche, is
available as an enti re set, (no part ial
sets) for $325, plus $10 shipping
(USA). Annua l updates available
for $1 O. plus $3 shipping/handling.
Satisfaction guaranteed or money
back!

I' VISA '3UCKMASTER = '
- 6 196 Jefferson Highway '- ~

Mineral. Virginia 23 117 USA
S.1O:R94-577NUXl:282·S628

Fax 540:894-9 141
e-mail: Infoerbuck.com

73 Amateur Radio Today · AugUS1 2000 33



73 Review
Steve Nowak KE8YN/4
1011 Peacock Ave. NE

Palm Bay FL 32907-1371

A Good Look at WinAPRS
Mark Sproul s shareware program brings a new dimension To cutting-edge fun.

In 1992. Bob Bruninga IVB~APR came up with a new approach using packet radio
technology . This new mode. which he ti lled Automatic Position Reporting System
(A PRS). included the position of the transmitting station as an in tegrel part of the
message. which allowed for the tracking of objects using a computer program Bob had
written IVhat makes this so useful is that the location is not merely reported, but instead
is accurately displayed on ,1 map. At a time when the first wave of interest in packet
radio had fa ded , APRS appeared with just the right features to take over.

Fig. 1. Click on "Settings", then "TNC", Usin g this screen, you can choose the com
mands which make YOII I' com/lllter fllld TNC ccnnmunicate. My TNC is an M FJ - /2 78, so /
merelyclick 011 the /l.fFJ button 10 establish the commands.
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The equipment list for the most com
mon type of operation is relatively short

Eq u ipment needs

Bob Bruninga's APRS program was
written in DOS, but when brothers
Mark and Keith Sproul heard Bob in
trod uce APRS , they rea lized that it
wou ld be ideal to run it in a GUI envi
ronment. Keith wrote an APRS pro
gram for the Apple Macintosh and
named it MacAPRS. Even though
Mark had ne ver writte n a nythi ng for
Windows before. he succeeded in port
ing the program from the Macintosh
operating system to Windows.

There are some differe nces between
the ~1acAPRS and WinAPRS versions
of the program. but they are re latively
insignifi ca nt. But as we a ll know, it is
important to have j ust a fe w differ
e nces if for no o ther reason than to
keep the di sc ussions betwee n Mac
fans and PC fans lively. If you th ink
you might be interested in APRS. I
recommend WinAPRS or MacAPRS
as the way to enter thi s new and excit
ing aspect of ham radio . I' ll focus on
WinAPRS for thi s revie w. but most
comme nts will be true about either
version.

TNC Type

r Receive Only

r.' Single Port
c Dual POIt
r Two Posts

Apple computer had introdu ced thei r
GUt and because of the Apple 's popu
larity. a short while later Microsoft of
fered the Windows operating system for
IB11-compatible personal computers.

Default I Bevelt I Cancel 1Ir Q. 'I

Iheaderln off

Imslamp off

!monitoJ on

1
~~=======:::;I '':':='':- ".:..:.;;:.::...

:======= = ====;
,-=======~I .r-r- I Kenwood DC

~===========::::;I r GPS on VHF
r GPS onHF

:===============1 r Pico VHF

~===========,-;;;-;;:;;I r Pic. HF

:============1 PI IHFJ Switc h ~~~~
'- 1P2 (VHF) Switch r

Msg Hehies: 15

WinAPRS TNe Settings

unproto APASM via IRELAY.WID E

Gateway:

Emd 1:

Cmd 2:

Cmd 3:

Cmd 4:

Cmd 5:

Cmd G:

Cmd 7:

Cmd B:

Cmd 9:

Cmd 10:

COillCic.k nlull Y, the early ' 90s also
marked the explosion o f personal

computers.This ground swell was due in a
large part to lhe development of Graphical
User Interfaces (also known as GUb).The



How to get WinAPRS

If. on the o the r ha nd. you are ru n
ning Windows 3. 1. you will need to
down load and ru n another program
ca lled Win32S before you run your
Wi nA PRS program. If you att empt to
run \VinAPRS without Win32S. the
program will immediately terminate
when you try to run it. As an aside . if
you arc running Windows 3. 1 becau se
of memory constraints and you are no t
using that com puter for any other pur
poses. you may find it hcncfic iul tu at
least think ubout run ning the DOS
ve rsion of APRS.

WinAPRS is as close as your con
nection to the World Wide Web. You
can down load the latest version of
WinA PRS (Version 2A.5) from one of
severa l sites. The Tucson Ama teur
Packet Radio Weh site (http ://
www.tapr.org] offers a link the various
versions of the programs for must cur
rently available operating systems, as
we ll as a forum for APRS users, etc .
Fro m the home page , go to the APRS
and GPS sec tion. and from there
choose \Vi nAPRS. You will see a list
of a ll the available files for various
versions of Wi nA PRS. You can also go
di rectly to one of the two download
sites :

[ f't p : Il a p rs . rut g c r s . e d u / p u b /
ha mradi01APRS/WinAPRS/j

(ftp :ll ftp.tapr.org/a prssig /winstu ffI
WinAPRSI)

Firs t time A PRS users will need to
download the e ntire program. so look
for the latest ve rsion a nd date . As of
this writing , vers ion 2.4.5 is the latest.
To down load the e ntire program, look
for waprs245.zip. Once you have a
version of the program running. you
will be able to download updates that
will add ne wer features or fix prob
lems. Updates will have a tit le such as
w245 updt./ ip. In a ny case, just choose
the program that interests you. and
double cl ick on it. In a fe w minutes (or
more. depend ing upon your modem
speed). youI l have the program on
your hard disk. The "c zip" indicates
that these programs arc sto red in a
compressed format that allows for
easier storage and faster transfers.

In order to decompress the program
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radio piece of the equipme nt puzzle
should prese nt no major proble ms. O b

viously. you will also need a computer.

WinAPRS runs under Windows. of
course , a nd most users wi ll be using

e ither Wi ndows 95 or Windows 9X.

Reverl I Cancel II
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IFeel Directivity:

IKE8YN

latitude :
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Sta tion Icon:

IUTC Offset ·4

Ant Height

\IIinAPRS S ta tion Settings

:o."'."""~==~-

10000000000011 1

KE8YN Valid Registration Number

Fig. 1. By clicking Oil "Settings ", then "Station", you'll see this screen. Here is 1I'1Iere
yOIl emer the inf on uatiou about .\'Ollf station, illcll/(lill8 location. This isalso the screen where
you call select the icon 1I'1I ich will be displayed 01/ everyone else 5cOli/pilfer screen.

- a 2 meter transcei ve r. power supply,
antenna, terminal nod: contro ller (TNC),

and connecting cables. If you have the

components of your old packet station.
you' re in business. \VinAPRS supports
all sta ndard packet radio T!"\Cs, so the

Fig. 3. Notice how APRS activity is .1'0 widespread throughout the slate. l'dtlllY of fIJI' open ar
ens ere aH'(/S sl/ch (/.1' /h(>Everglades which an' 110/ /w/mla(N/, While the screen appears

blls.,; WillAPRS will allow you to separate stations by zooming ill 011 aparticular area or
choosing which types of stations y OIl wish to display.



d isplay all types of stations. It is also
possib le to choose a " Weather O~Y"'

mode which can he useful duri ng
times of se vere weather if you are ac
tive in S KY WA RN or a National
Weather Service sta tion. Thi s wi ll
di splay onl y wea ther stat ions.

Next , you can choose the "Sta tion"
selec tion. In this wi ndow, yo u wi ll en
ter your station call, station type, trans
mi trcr powe r, antenna heigh t. etc . Here
yo u can se lec t an icon which will be
di sp layed en a ll APRS displays. Since
my fixed station is in a house with a
vertical ante nna. I c hose an icon that
looks like a ho use with a vertical an..
tenna . For my mobi le station J chose
- ne ver mind (okay, a ca r). You also
will need to indicate your location in
lati tude and long itude coord inates .
There are several ways 10 determine
thi s. A detailed map, such as a sec
tional chart used for fl ying. will g ive
yo u these coordi nates .

You can a lso use an online se rvice
such as lhttp://www.qrz .com]. Look
up your own callsign. and whe n you
request mere info rmation, it will ind i
cate your latitude, longitude, and grid
sq uare. O f co urse , you can a lso locate
your position on the map di splayed on
the screen. T he program will indicate
the informa tion for the current c ursor
position on the map. In any case , you
will need to enter your location . or e lse
your statio n will no t appear on any
other ham 's map since the program
won 't know where to draw it. Yo u can
also e nter a string of data as your sta
tus. This will be period ically transmi t
ted and can be any comment you like.
Some fo lks include a lternate contact
information such as a local repeater
frequ ency or a n E-mail address.

The next key items to enter into the
syste m arc those which wi ll allow your
sys te m to work. A se rial cable of some
type connects yo ur TNC and com
puter. The WinAPRS program needs to
kn ow w hic h serial poll the computer is
using to communicate wi th the Ti\C.
Next. you need to tell the program
w hich type ofT~C you are using. The
most common types are indicated, and
by selecting yo urs the system knows
which commands the program must send
to start the TNCs various fun ctions . If

r
•

_ . KII. " x- 7
• •~~~-U

r

That means that you can ru n the pro
g ram \v'ith a ll its features and benefits
as soon as yo u insta ll it. However, a lot
o f t ime and effort went into thi s pro
g ram, so it seems only appropriate that
you regi ster your program with the au
thor. Thi s is the right thing to do. In ad
di tion, with an unregi stered copy yo u
will need to re-enter a lot o f informa
tion every time yo u start the program.
With a reg istered co py, the progra m
saves the informat ion and yo u will not
need to enter it unle ss there is a change
in the informati on . If you live in an
area subject to brownouts. etc .. you ' ll
find this to be an important feature .

The program opens wi th a map of
the continental U nited Sta tes con
tained within a sta ndard Wind ows con
fig uration. There is a menu bar at the
top so that when yo u choose one of the
items. a window or add itional cho ices
scrolls dow n. Most choices arc point
a nd click, although some information
wi ll need to he typed in . S tart with the
Se ttings menu , and yo u can begi n to
e nte r info rmation in the order in which
it appears on the menu.

The first cho ice on the Sett ings
menu is " Mas ter Mode", which tells
the program how yo u want it to run . In
most cases, you wi ll select "Norma l
Ham Operations". Th is allows you to

... at • 4I t II 00

Fig. .J. Here l 've Se!C('I('(/ 10 display ol1/Y tracked stations - thut is, stations which have
heen ill mo tion. If i.\ just {IS easy to select onlv stations you hare hea rd direct, oll ly
weather sta tions, or emly stations that von tiave "fla gged. "

Starting WinAPRS

The first time yo u run WinAPRS,
yo u' ll have to e nte r certain informa
tion that I'll describe in a minute, Be
fore I do that. though. I need to point
out that thi s program is shareware ,
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fi le . yo u will need a copy of
PKUKZIP. WinZip . or a similar pro..
gram to convert the compressed ti le
yo u downloaded to a workable pro
gram. If you usc PK UKZIP. you will
need to type Pkun zip -d waprs 245.zip.
The "-d" tell s the program that there
are d irectories (also known as fo lders)
which it needs to create. If you have
Win Zip on your computer, it shou ld
start runni ng a utomatica lly as soon as
the download is comple te. a nd sho uld
create the fo lders witho ut any act ion
on your part.

Whcn the program decompresses the
.zip file, you wi ll have the main folder
with certain subfoldcrs. The recom
mended folders include DATA, DOCS,
MAPS, LABELS , LOGS, OVERLAYS,
and SOUNDS. You shouldn' t have to
do anyth ing to create these. The de
com pression program creates all of
these folders and the instal ls ce rtain re
q uired programs without a ny effort on
your part. Once expanded. the program
is ready to run.



Continued on page -4 J
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to-talk (PTT) light on your TNC or the
transmit indicator on your radio. This
is a pretty good sign that everything is
working. Next. you' ll begi n to see
nearby sta tions appear on your map as
they respond to your query. As time goes
on , you' ll sec stations from hundreds
of miles away appear.

Much o f th is program operates in a
very intuit ive fashion. If you have used
Windows before (and who hasn' t"),
you 'll have few surprises . Check each
of the menu choices at the top of the
window. 1usually switch from the con
tinental United States map [0 my state
map for greater clarity. As you get fa
miliar with WinAPRS, you ' ll realize
that you can display on multiple maps,
and the re are many types of maps
available. You can use some atlas pro
grams, and it is even possible to di s..
play stations on satell ite images rather
than line drawn maps. Many of these
maps arc available on line, although
the most detailed arc commercially
produced on CD-ROM. It is very easy
with a commercial atlas to identify a
station by street!

Besides the map window, you can
display various lists. The station li st
shows all stations that you' ve re..
cei ved, By clicking on the column
heading, you can sort hy station call.
hy date , e tc.. so that you can locate a
particular station. From there, you can
have the program identify the station's
location on the map. The program
draws a shrinking halo around the sta
tion so that you can easily locate it.
Yo u can also send a message to the
sta tion.

You ca n display a li st of messages
and disp lay all, or j ust bulletins. or
even limit it to those messages either
addressed [0 you or sent hy you. An in
teresting feature of this program is the
ability to set it up to automatically rc
ply to a message. In this way, the
sender knows your station rece ived it
and you can scroll through your mes
sages next time you sit down at the
computer. My system runs all thc time
(except when my local electrica l com..
pany fails ), so I frequently have mes
sage traffic waiting for me. To

outside the ham bands, hut since the
carrier is 2125 kHz down. it actually is
within the band.

Most of the other settings are fairl y
straightforward. If you need addit ional
information, you can access or pri nt out
a wry thorough set of documentation at:
Ihtt p://a prs .ru tgers .cdu/WAPRSdoc.
htm] . Thi s may prove very useful as
you get to know the basics about this
program and want to work with more
advanced features . One. the KISS
mode, hands a lot of the tasks tradi
tionally managed by the TNC to [he
computer. Although the computer stays
husy, there arc many more capabilities
availab le under this mode.

Once you have everyth ing config
urcd, you should see your Tl\C indi
cate that it is in contact with the
computer. On my ~IFJ . this means tha t
all but one LED stop g lowing. .Make
sure that if you can adjust [he sensitiv
ity of the TNC, that it is properly set.
On my system. it is just below the half..
way point. The decode (DCD) LED
should illuminate every time it detects
and decodes a packet. As the start-up
sequence completes, the computer
sends a Query looking for other APRS
stations. and you should sec the push-
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your TNC need» some additional codes
entered. you can enter these at this
time and they will become part of the
start-up sequence. Most of the time
this is not necessary, but it's good to
file this information away for fu ture
usc.

You can run APRS on hoth HF and
VHF, but ma ny people operate on 2.
meters only. Part of the configuration
of the TNC is to identify it as a single
port or a dual-port TNC. A dual port
can control both HF and VHF radios
from the same computer, Select the
correct configuration for your TNC and
your preferred band.

Incidentall y, there may he some con
fu sion about frequencies, so now is as
good a time as an)' to address the frc
quency issue. 1\.10st VHF APRS in the
United States is now on 1~ .390 MHz
simplex. Older references mention at
least one other frequency that caused
interfe rence with sate ll ite operations.
Ignore the old frequency and stay with
J~ . 390. In addition. as more APRS
stations appear in most areas, rernem
her to keep the power down. If you
wish to operate HF APRS, the conven
tional frequency is 10. 151.5 1 lower
sideband (LSR ). This may appear to be

Fig. S. If I select a pa rticular stationfrom the station list, rll(' program will girl' me de
tails about tha t station. If I click on the mal' button. it will highlight that station Oil the
mllp. The en velope takes me directty /0 the mesmge window so that I can send a message
/0 the station. The automobile button displays the track information while the balloon
provides altitude information as well.



Michael Bryce WBBVGE
Sunlight Energy Systems
955 Manchester Ave . SW
North Lawrence OH 44666
(prosolar@sssnet .com]

A QRO Rig in a QRP Car
IC-706, meet Chevy Metro.

My first exposure to HF m obile operation cam e right after I got my ticket in 19 i 5. One
of the locals had a Heethkit HlV-101 mounted in the f amily Buick. Now, y ou have La re
member, i ll those day s, the Amer ican-made family auLa was huge. Even with the HlV
I ()I , th ere was p len ty of room f or three adul ts in the fron t seat.

T
he rig was mounted on the
fl oor. and the DC·to~DC con
vener was moun ted under the

hood. You had to keep the e ngine ru n
ning to supply enough power 10 operate
the rig!

The ante nna system was a rni s
ma tched home- brew whip using the

J'IllIln A. 77/i5 is the fint version of the mohi/t·
allfenll(l installation. Notice IIOIl" snort the
1m/ding coil is compared to the car:\ hod.".
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classic bumper antenna mount. Re
member real stee l bumpers'! Those
chrome and steel mammoths that you
could easily mount a full wave 40
meter vertical to '! It was an impressi ve
sight for a ne w Nov ice.

That was then, this is now

I' ve always liked small cars . In fact,

I' ve never owned a Buick. For me. the
smaller. the better. Must be the ham in
me , as I e njoyed the high gas mileage
the litt le cars provided. I' ve always
had some son of VHF rig in a ll my au
tomobiles. but never gave much
thought to HE To put an HW- IOI in
my Ford Fiesta wo uld have requi red
setti ng it on the passenger scat! But
things have rea lly changed with the in
troduction of the new micro-sized IlF
rigs by Ke nwood and leorn.

New automobile, new rig

W hen the Fiesta died. I purchased a
new Chevy Metro ! These were known
as the Chevy "Geo" whe n General
Motors was into the "Gco" na meplate .
T he a llure of three cylinders a nd 50+
miles per gallon impressed me to no
end . Along wi th the ne w car. I decided

to purchase an Icom 706. Installi ng the
Ieom in suc h a small car would prove

•• • •
an exerci se III engmccnng.

I quick ly decided that the Icom
would not fi t under the dash on the
Metro. O ne of the great features that
the Icoru 706 has is the abili ty to sepa
ra te the contro l head from the rest of
the rig. The two sections tal k to each
other by use of a contro l cublc .

Usua lly. I keep my cars unti l the
wheels go square. But I did no t want to
tear into the dash of the Metro either.
The best p lace to mount the control
head was on the ash tray. To get the
proJll:r a lignme nt. so I could sec the
display while behind the wheel. a small
piece of wood was install ed. T his
wooded stri p is bolted to the ash tray
door, and the contro l head mounti ng
bracket is moun ted to the wood strip.

.\Iountin): the 706

T he a...h tray door is easily removed
from the car. In case I decide to se ll the
car. a replacement ash tray door could
easily be obtained from a j unkyard.
T he business end of the Ieom is lo
cated under the passenger scat. A piece
of 3/8" plywood cut to ti t under the
seat holds the rig by using the mobile



mounting hardware. The plywood is
kept from sliding around by placing
Velcro on the plywood. I used the
"hook" ha lf of the Ve lcro . This stuff
sticks to the carpet and prevents the
plywood fro m moving around. It's
easy enough to pull the plywood up
and out from under the scat if I need to
access the rig.

Gelli ng power to the l com

At full power, the Icom requires over
20 amps at 12 volts. A direc t connec
tion to the batte ry is a m ust. T he power
cable is routed through the firewall of
the Metro . I was lucky enough to get
the cable through the firewall via a
rubber grommet. I don' t know what
the grommet was used for, bu t it
worked super for me. The power cab le
was then rou ted under the plastic trim
and carpe t to the rig under the seal.

The power cable that comes with the
Icom is long enough to reach from the
battery to the rig under the front seat.
Icom has insta ll ed two inline fuse
holders. But the lcorn fuses arc
mounted close to the rig . The wires
from the battery to the rig needed fuses,
too. So I installed one more inline fuse
holder right next to the battery.

Antenna system

A mobile antenna is always going to

be a comprom ise ante nna. This is es
pecially true when dealing with 80 and
40 meters. The hardest part, I found, in
assembling a mobile setup was trying
to mount the antenna on one of today's
cars. Gone are those steel bumpers.
Today, they' re made out of fiberglass
and covered with plastic. So, forget
about using one of the old bumper
mounts.

The antenna I had chosen was a multi
band unit from Texas Antennas. It looks
like one of the classic bug catchers, but
is a bit smaller. Nevertheless, it's a
monster of an antenna when placed
next to a car like I drive. Mounting this
antenna would prove interesting.

Mobile antenna mounting

I looked at the problem of ge tting
such a large antenna mounted to such a
small car. This was not going to be

easy. The usual method of mounting
would not work; the an tenna was way
too heavy. Bumper mounting it was out
of the question, too. Of course , ge tting
the antenna placed on the car was one
thing, but keeping it on the car at 65 mph
was an entire ly different problem !

I already had two Comet trunk/hatch
mounts placed on each corner of the
hatch . These were for the two- meter
and 440 MH z antennas . The mounts
would hold the HF antenna j ust fine,
but not while mohile . Craw ling under
the car, I found two tapped holes in the
underchassis. I have no idea what they
are for, but they looked like a good
place to attach a meta l support. Lucky
for me, I work in a stee l mill. A quick
trip to the weld shop produced a hunk
of flat stee l stock about four inches
wide and several feet long. The stock
is 3/8" thick.

A piece of cardboard was used to get
a ll the angles and bends iron ed out be
fore torch touched meta l. A few min
utes with the torch. and the fl at stock
was formed into the desired shape.
Two holes sized to fit the ones in the
car's frame were dri lled in the meta l.
On the other end of the flange, a large
hole had to be dri lled to allow the ball
mount to fit. The ball mount is he ld to
the meta l flange with four stainless
stee l bolts. I fastened the coax to the
mount and then applied a large glob of
coax sealer. Th is bottom piece would
be exposed to all kinds of weather, and
had to be sea led. The entire shebang
was then bolted into place with two
metric bolts. With the an tenna screwed
into place, it was a sight to behold !
Now, would it work?

Getting a mobile antenna resonant

In a nutshe ll. my super mobile an
tenna was not even close to being reso
nant anyplace ncar the ham bands.
Good thing that Jim WA8GXM has one
of the MFJ antenna analyzers. That tool
really came in handy when working on
the mobile antenna. Nothing I seemed
to do would bring the antenna even
close to being resonant. I even.tried us
ing an external antenna tuner bet ween
the antenna and the radio. All that did
was arc the tuner. After much discussion
with Jim, we came to the conclusion that

the antenna was too low. Lucky for
me, I had purchased the extens ion sec
tion. Adding that to the antenna helped
qu ite a bit. Now we cou ld at least get
the antenna resonant. and. by using the
tuner, cou ld move from CW to phone
without stopping the car and changing
tap location s on the co il.

On the downside , with the added
height, the antenna became too un
stable. Even the thick metal bracke t
holding the ante nna would flex . The
solution was an old one. I added some
guy strings to ho ld the antenna in place
while tooling dow n the road. Most of
the time, you would use nylon fi shing
line. This guy was way too heavy for
that stu ff. In my case I usc 1/4-inch ny
lon clothesline. Two pieces were used.
T hey were tied off to the Comet ha tch
mounts. T he guys wou ld permit high
way speeds without tearing the an
tenna off o f the mou nt. The downside
was a reduction in gas mi leage. It's an
ex tra effort for those three cylinde rs to
move tha t much antenna down the
road. With the big antenna on and a
six-meter whip and two-meter 5/8
wave on the other mounts, I stopped
tra ffic! As a matter of fact, when I was
stopped in traffic on Intersta te 4 in
Florida, some guy yelled out, "Hey

Pnoto B. This short shaft WlIS eventually
replaced to increase The height ofThe load
ing coil. NOTice The metal mounting bracket

from under The car 's bod}:
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Vaya Con (Ra) Dios
colllill uedJrom page 2 7

cx-Cj ILHK. He is at 4AOO feet above
the sea le ve l. In the early I950s, Fred
' ....'as PK IAl- in Java and PK4 AF in
Sumatra. He used to ha ve a yngi and is
plann ing to reinstall it aga in. but for
now he h,15 a vertical a ntenna for 10
1 5 ~ 20 meters. Fred has a n Ff- IOOOD
and a TS· 830S. For a mobile rig . he is
using an IC -725.

In the evening. I was the guest o f the
Radio Amate ur Union of Andorra , and
was taken to a fancy restaurant where
they served " no uveau cuisine : ' T he
meals were indeed beautifull y and cer
emoniously served. but the portions
were kind of small. We were fo ur at
the table : fi rs t the waiters brought two
plates cove red with some hemispheric
me tal lids. Then they brought another
two with similarly covered plates.
The n the four waiters lifted simult a
ncously the fo ur covers and I thin k we
were supposed to say: " Aaaaah!'' Hut I
was too hungry for any acting . The
mea ls were good indeed. but a s I said.
on big plates the y served tiny master
pieces . W he n you go to a funcy rcstau
rant. it is better to have some thing to
cat be fore leavi ng the hou se .

T he hote l where 1 spe nt the night
was very nice, a nd a complimentary
hrcukfust was incl uded in the price . It
was the only meal d uri ng my 22·day
trip that did no t leave me hungry.

Between the visits. I had a chance to
stro ll around the streets of A nd orra la
Vella. wi ndow-shopping . I had heard
that the prices in Andorra were lower
than in Spain, but 1 found that Kodak
11I1ll was more expe nsi ve . C igarettes
and gasoline arc indeed chea per in A n
dorra , and there is a IOLof smugg ling
go ing on with these commodities.

No passports or luggage wa:... checked
at the border, neither coming, nor go ing.

In th is day of amateur radio eq uip
ment being mostly plug-in appliances,
I fo und a great sense of joy and pride
in being able to rnakc those Field Day
contacts on a rig that I. at least in part.
designed a nd bui lt . After a ll, isn ' t that
what amateu r radio is all abou t? fa

With th is monster a nte nna, it took an
hour or two to get every thi ng hooked
up and bo lted down. The syste m I used
was not something I could throw on
the car in a minute 's notice . Something
else was needed fur qu ick HF setup.

For those quick mobi le QSOs while
headina to a far-oil hamfcst. I put on
one of the hel ica l-woun d whi ps. I have f------ - - - - - - - - -
one for just about all the bands I operate
on. I usually usc -W, 10 , and 75 for SSB.
For CW, there 's 30 and .to meters .

The whips arc easy to set up and
usually give good performance. They arc
not as good as that huge Texas antenna.
hut setup only takes a few minutes.

I did fi nd one problem with the
",'hips. For some reason . I cou ld not
get the antennas (a ny band) to reso
nate . T he trouble was traded dow n to
the hatchhack mounts. They really
don' t supply a good RF ground for the
antenna.

Designed not to d ig into the pa int.
the mount did no t work as it sho uld. I
had a good DC ground provided by the
shield in the coax from the radio to the
antenna mount, hut not a good R F
ground. The so lutio n was sim ple. I
took a hunk of RG·8U, stripped oil the
shield (threw away the inside wire)
and soldered a large ring to each end of
the shield. One of the bo lts ho lding the
hatch in place was removed; the ring
went over the bolt . T he holt was the n
sc rewed back into the car's frame. T he
o ther e nd of the shield went to the
g round side of the Come t moun t.
Whcn the shield was connected. there
was a day a nd night difference in the
way the whip antennas worked.

$0, there yo u have it. A QRO rig in a
Q RP car. It took se vera l tries. hut over
all. H F mobile is fun! It 's slick being
able to take H F ham radio with you 3.<;

you travel down the interstates. Next
stop: ES PN. fa

10m Junk Box Amp
cOTllin uedJrom [)(ly e 18

Canada, and as far west a" Nebraska,
using a simple hnl fwa vc dipole an
te nna. It has a lso served the purpose
for which it was designed: To be able
to communicate with KC4DQR, my
son, Mike .

How does it work?

Well afte r all the work Jim and I pu t
in to finding the resonant poi nts of the
antenna, I can say that the entire sys
tem work s. Not g reat. hut it docs \....ork .
With those guylines. it 's almost im pos
siblc to ope-n the hatch. S lopping and
changi ng laps 10 change hands is not
my idea of fun either.

In o rder to operate witho ut chung mg
hands ullthc time. I would start o ut us
ing the lowe st hand that 'vould he
o pen. I' d start o ut on 40 mete rs. hi t up
M IDCAR S and the n drive until 20
meters ope ned. l"d cha nge taps and
continue thi s sche me so that hy the end
of the day I wus working 10 meter
phone.

Problems

For a cur with only three cy linders ,
they sure make a lot of electrical no ise .
As S(KlO as you start moving , the noise
level g('II':S up to $-7. Any signal less
than that. and I ca n ' I hear.

T he Metro has your basic 2-55 air
conditioning. Yo u know. two windows
down going 55 miles an ho ur. Trying
to talk with that m uch wind no ise
proved interesting.

huddy! Can you get ESPN ,vith that
setup?"

rkoto C Here's a d ose-III) of the Ivadill,I:
coil.
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Morse Tutor Gold from G.G.T.E. is the
answer for beginners and experts alike.

"Get the software the ARRL sells and uses to create
practice and testtapes; and Mors e Tutor Gold is
approved for VE exams a l all levels.

" Since 1987, GGTE ~.., gtlido<! neaIlylO,OOO ~ams and pros po:<tive
ham. >foUIld t~e world through proven , tru<mred lesson' and a
vori"ty of ch.rncter, word and COll\'",sabo" wills. Sb wghl fOlw ard
m"n n, m>k< the pt"""'. ,impl. and fun ,
""This ptogr,," te.tIl,.....y and speedy self ;n>lallahon; random
d .1T>C1er dnl ls ",'ilh tl,. characte" you ..Iecl; .nd you Ca" oreale
yoU! own dnlJ. or "n port text files. You can Iype what you ~"'" or
copy by hand and , .. th. r.,,,~l< "'"" 1m. "I " tune. Pid tl,.
Fom<worth or tl" standard", d hod ; seleet tl,. tone freqneJlcy most
com[(]fl,ble ror rou or , de..,t your rode.vee<! in tentllS ofaword per
millLl!e For all OOS c{m'pUIOfS You "r" o1"·,ys in command

(\'rl il1t'd
b v M...... lul...-G..I~ lISe< you, "\len",1' I", . ker

• or ;(lund I><'"rd And. i[yo,,,,,,,, , ..",r m board
~1 ..". T ulO1' Gold " 'I'POlls volu,ne CClPl'wl

SO\md m"ter "nd the So\lnd mN., COll\V""f>Ully
LOll" Ol e hade",,,r b "rer,at;"" Tee)",,,logy Lid

WANT TO LEARN CODE?

73 Ad Sales
Ca ll Evel yn Ga rriso n
) ,425,557,9611

during Y1.9K that computers decided that
punctuation and capitalization were not nec
essary to "keep track of us." So, gradua lly
millions of proud family names have been
changed to something our Billion Dollar
Computers have been taught to understand.
I wonder how many generations will pass
before "computers" and the people who
manage them willelimi nate our names com
pletely, and instead know us ONLY by our
"number." fa

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

1-800-588-2426 illUli l
806-792-3669 FAX806-785-3699 . O'ISA)
www.rad-comm.com

~

DR-610T
2Mi440MHz Mob ile/Base

AllNCO

IC·756 PRO
32 Bit Floating Point DSP
HF thru 8M

~~I /'

~
x Call Fat' 7

Allnco <;
s pec la l ll ...-c-

. "7/ . V'IN \',.,

LETTERS
conunuea from page 8

the da ta I pro vided , it seems I could not. I
had made two erro rs.

First, they said that I had an invalid name.
My last name has two capitalletters separated
by an apostrophe. Second, they told me thaI
my telephone number was also in error.

Aren' t computers wonderfu l'! My Com
modore C-64 that I' m using now can spell
my name properly, hut the BILLIONS of
dolla rs spent on computers in use by our
governme nts and in some businesses to
day don' t seem able 10 spell all our nam es
correc tly!

The press and TV reall y made a great big
thi ng about the Y2K problem, concerning
difficulties at the end of the 20th century.
Yet, for many of us, there is no discussion
or relief from a Y1.9K similar event. It was

sixty dollars to register WinAPRS is
money well spent. The reg istration fee
covers every thing and eve n incl udes
updates. I've ne ver found a deal like
thi s with any other software . Regi stra 
tion instructions arc incl uded in the
program and documentation .

In any case, I think you ' ll enjoy
APRS, and WinAPRS makes it easy to
get started . I've had a ball with thi s,
and run APRS at home and in my car.
It 's fa scinating , c utt ing edge, and a f--- -------- -----
heck of a lot o f fun! fa

A Good Look at WinAPRS
continued j rom page 37

e xpedite thi s, I have m y co mputer set
up so that Win APRS is loaded when
the com pute r is started . As a stat io n in
automatic operation. this is fairl y typ i
cal, although remember that thi s only
works with a regi stered copy.

It' s kind of hard writ ing about a
prod uct that has so man y features .
WinAPRS is a program that you
sho uld be able to run with no problem,
on the fi rst day yo u usc it , and yo u ' ll
keep find ing new features to keep yo u
interested . APRS is rea lly growi ng ,
and this program is grow ing wi th it.
Everyth ing from hot ai r balloons to
the Internati onal Space Station is im
pacting APRS , a nd thi s program is
the easiest way to get started in thi s
fascinating area of ham radio.

As I mentioned earlier. the program
is available free o n the Internet , but a
registered copy makes life sig nifi 
cantly eas ier and is we ll worth the in
ves tment. Tryout the shareware
version for a couple of weeks . If yo u
agree with me , yo u' ll find that the

Cold Fusion, Hot Speculation
conunued jrom page 29

Think of some of the surprising
breakthroughs within qu ite recent
limes. You recall e lectrically conduc
tive plastics, high temperature super
conducti vity. so lid state batterie s.
ultra-capacitors, laser-induced chcmis
try. and so forth . It is only natura l to
anticipate more light to be cast on the
phenomenon of "co ld fusion." You
suspect it is only a question whether
such new revelations spring fo rth from
mcgabuck research laboratories, or fro m
the kitchen table of an e xperimentally
inclined hobbyist! fa

I started to miss m y home ; e very day
I was thinki ng of my dog Bella, and
e very seco nd day of my wife Eva.
However. it was a trip worth laking
thanks to Mi chel C31MO a nd the
hams of Andorra , who let me in their
shacks. fa
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CRLENDRR EUENTS

Listings are free of charge as space permits. Please send us your Calendar Event two months in
advance of ehe issue you wan t it to ap pear in . For examp le, j f you want it to appear in the
Novem ber issue, we should receive it by August 3 1. Provide a clear, concise summary of the
essential details about your Calendar Fven t.

AUG UST 5

ALFARATA, PA The Juniata Valley ARC, and
the Decatur Township Fire Co. will host a
Hamtest 8 a.m. till ? in Altarata PA, 8 miles
east of l ewistown, on U.S. 522 North, atme
Decatur Townsh ip Fire Co. grounds, $2
donation. XYL and kids free. Tailgating. $5
oonanon. Food will be available. Talk-in on
146.91 MHz. For more info. call Richard
Yingling at (717) 242·1882,

ITHACA, NY The Tompkins County ARC will
hold the Finger Lakes HAM-IN (hamfest and
fly-in) at Tompkins County Airport (KITH), 3
miles NE of Ithaca. l arge hangar for indoor
vendors and displays. Drive-in setup. Paved
outdoor flea market and parking. Airplane rides
and aviation displays. Pancake breakfast and
BBQ lunch served by Boy Seout Troop 80 .
Admission $5, under 18 free. Indoor tables
$10. Outdoor space $2 each . VE exams, walk
ins welcome. Talk-in on 146.97. Contact
Richard Spingam (607) 387-5251.

AUGUST 6

CROOKED LAKE, ANGOLA, IN The Annual
Land of Lakes ARC Hamfest will take place at
Ste uben County 4-H Fairgrounds, corner of
200 W and 200 N, Exit 150 off of 1-69. Talk -in
on 147.180 and 444.350. Packet 145 .510.
Tickets $3 in advance. $4 at the gate. Indoor
tables S8; trunk sales 52. Vendor setup Sat.
August 5th , 3-10 p.m.. Sun. , August 6th, 4-7
a.m. Free park ing . Camping , swimming ,
amu sem ent park and outlet shopping malls
nearby. Contact Bill Brown, 905 W. Parkway
t»: Pleasant Lake IN 46779. Tel. (2 19) 475·
5897. E-mail {sharon.l.brown@gte.netj.

MARSHFIELD, WI The Marshfield Area ARS
will hold thei r 10th Annual Picnic "HAMNIC"
on Sun., August 6th, startin g a round 11 a.rn.
Potluck . swapfest. The location is Wildwood
Park in Marshfield WI. Talk-in on 147.180. All
are welcome. Contact Guy Boucher KF9XX,
107 West Third Street, Marshfield W/ 54449.
Tel. ( 7 15) 384-4323. Packet: KF9XX @

W9IHW.E5.AI.WI.USA.NA. E-mail {guyboucher
@tznet. comj.

AUG UST 12

HUNTINGTON, WV Amateur "ham" radio and
computer hobbyists Irom all over the mid-west
will be in Huntington WV on Saturday, August
tzth. lor a giant "Harnfest" and Computer
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Show, The event will be held at the Veterans
Memorial Field House, 2590 Fifth Avenue, 8:30
a.m. until 2 p.m. This event is being sponsored
by the Tri-State ARA. Vendor's tables $8 in
advance , $10 at the door (if still available).
They may be reserved by call ing Hamfest
Chairman Dwight Smith WB&1PJ at (304) 522
7865. VE exams will be held at the Field
House. Regist ration begins at 10 a.m. All
examination etements , written and Morse code
where applicable, will be offered lor all cresses
of amateur radio licenses. A fee of 56.65 will
be charged per test. Pre-reqlstrauon is not
necessary but applicants must present two
forms of acceptable identi fication , including
one picture ID. Bring th e o rigina l 01 any
cu rr entl y held ham license , and o f any
C ert ificate of Succe ssful Complet ion of
Examination (CSCE) which you claim for credit
from a previous exam. For further test info,
contact Garry Ritchie W801at (304) 733-1300.

AUGUST 13

GREENTOWN, IN The Greentown Hamfest
Committ ee will hold the Green town Indiana
Harntest at the Greentown Lions Club Fair
grounds, beginning at 8a.m. Talk-in on 146.91.

Vendor setup Saturday, August 12th, 6 p.m.
8 p.m.; and Sunday August 13th, 6 a.m.-8 a.m.
Inside tables $8 each. Tailga te setup $3.
Admission tickets are 54 in advance, $5 the
day of the event. 12 and under free. Handi
capped parking. II you want to take the VE
exams, sign up by 8:30. Anyone who obtains
a No-Code Tech license at this test session
will be admitted tree. Con tact L.B. Nickerson
K9NQW, tel. (765) 668-4814; E-mail{ka6nqwnick
@ netusa l .net}. The Web site is at (www.
netusa 1 .netl~ka6nqwnicklgreenlown . htm).

PEOTONE, IL The Hamfesters Radio Club,
Inc ., will hold their 66th Ann ual Hamlest ,

Sunda y, August 13th , at the W ill County
Fairgrounds (I-57 Exit 327 East) in Peotone.
Setup is Saturday, August 12th, from 3 p.m. to
11 p.m. Convenient unloading and parking
a reas . Fre e overn ight parki ng . B uild ing
secured. Exhibits open at 8 a.m. Amateur

equipment and computers. Rea market runs
6 a.m. to 3 p.m. No additional charge lor flea
market space. Saturday setup from 1 p.m. until
11 p.m. Tickets 54 in advance w/double stub,
$5 at the gate, w/sing le stub. Children under
12 admitted free. For advance tickets and info ,
contact Christine Mack, PO Box 2 161, Oak
Park IL 60303; tel. (708) 358- 1786. E-mail

{ehris/ine1@mediaone.net}. Talk-in on 146.52
simplex , 146.64 (-107.2) STARS rptr.

SHREWSBURY, PA A Ham and Computer
Swap Fest will be held beginning at 7 a.m.,
just off of 183 Exit 1 (Shrewsbury PAl . Take
At. 85 1 Wes l 1 mile to the firehouse on the
right. An old fashioned auction will be held mid·
morning . Mark all items to be auctioned with
your call or name. A 1~o lee will be charged.
For further info , contact Cecil K3DCU, Fax
(717) 927-9282; phone (717) 927-6662. VE
exams will be held Friday, Augusl1 2th. Please
call Carol at (717) 235-2738 for testing info .

AUGUST 19

LONG VIEW, WA The Lowe r C o lumb ia
Amateur Radio Assn., W7DG , will sponsor its
9th Ann ual Ham Radio , Compute r , and
Electronic Equipment Swap Meet from 9 a.m.
1 p.m. at the Cowlitz County Expo Center in
Longview. Admission is $4, tables are $16 ,
tailgate spaces are $6. Food concessions. free
parking. Overnight RV parking on the fair
grounds for $12 , electrical hookup available.
Vendor setup Friday,August 11 th, 5 p.m-a p.m.,
Saturday 6 a.m.-8:45 a.m. Talk-in on 147.26(+)
PL 114.8. Take Exit 36 or 39 off Interstate 5
and follow the signs west for the Expo Center
(fairgrounds) . Mt. SI. Helens and the Oregon
Coast are nea rby. Fo r more inlo , write to
LCARA Swap Meet , PO Box 906, t onqvtew
WA 98632: or call Bob KB7AQO in the evening

at (360) 425-6076 . E-mail 10 (KB7ADO ~

aol .com). Intem et link to flyer at [www.qsl.netl
nc7p1).

AUGUST 20

LEXINGTON, KY The Central Kentucky ARR l
Hamtest and Computer Show will be held at
Nati onal G uard Arm ory, adjacent to th e
l exington KY airport. From 1-75 Exit 11 5, follow
signs to the airport (KY 922 south 1.5 miles,
New Circle Rd. west and south 4.6 miles, to

Exit S, Rte 60 West 1.5 mile, fum south at the
traffic tight. Take Man 0 ' War south 1.3 miles,
Parkers Mill west 1.2 miles, right onto Airport

Rd ., lett onto Armory grounds). Talk·in on
146.760(-). VE exams (contact Bob Cooper
AF40 1by August 9th, at (606) 272-6460); or
E-ma il {AF40J@cs.com}. O ther featu re s
include an ARRl Forum , technical fo rums,

commercial vendors, indoor flea market , air
conditioned building , Outdoor flea market ,
powerline-salety demo, aeronautical mobile
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an d

M ade so well they last f rom
generation to generation!

Order this month and save
S20 !

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237

S ta m p ed brass case

bezel.

Curv ed glass crystal.

W all o r bulkhead mount ing.

Beautifully hand-po lished .

WANTED
Fun , easy to build projects

for pu blication in 73.
For m ore info, write to :

Joyce Sawtelle,
73 Amateur Radio Today,

70 Hancock Road
Peterborough NH 03458.

If you're a No-Code Tech, and
you're having fun operating, tell
us about it' Other No-Code Techs
will enjoy reading about your
adventu res in ham radio-and
we'll pay you for your articles.
Yes, lots of nice clear photos,
please.Call Joyce Sawtelle at 800
274-7373 to get a copy of "How to
Write for 73 Magazine."

will operate Special Event Station WaF to
commemorate the 50th Anniversary of the
merger 01 Fairfield OH and Osborn OH into
the City of Fairborn OH. Fairborn is the site of
Wright Patterson Air Force Base (and thus the
si te 0 1 the Bosnian Peace Talks). Wright
Memorial marks the site of the experiments
by the Wright bro thers that led to flight.
Fa irborn is a lso the site o f Wright State
University. The station will be on the air 1700
UTe August 19th to 2100 UTe August 20th.
Frequenc ies: 3.860 , 7.260, 14 .260 , and
28 .360. A cert ifica te is offe red for a aSL with
a 9x12 SASE 10 Upper Va lley ARC, PO Box
2000 , Fa irb orn OH 45324 . Contact Lew
Lewis W80EL , PO Box 1871, Fairborn OH
45324. Te l. (937) 879-4469. E-mail {W8oel@
arrl .netJ. fl1

4~ Dial

Quartz Clock

Chelsea Clock
Clockmakers since 1897

Th e choice of Th e Coast
Guard Foundation.

SEPT 10

AUGUST 19-20

SPECIAL EVENTS, ETC.

FAIRBORN,OH The
Upper Val ley AR C

ENGLEWOOD, NJ The Englewood (NJ) ARA,
Inc., invites all amateurs the world over to take
part in the 41 st Annual New Jersey OSO Party.
The time of the contest is from 2000 UTC Sat.,
August 19th-Q700 UTC Sun., August 20th; and
from 1300 UTC Sun ., August2Oth-D200 UTC
Mon. , Augu st 2 1st. Phone an d CW are
considered the same contest. A station may
be contacted once on each band - phone and
CW are considered separa te band s. CW
contacts may not be made in phone band
segments . New Jersey stations may work;
other New Jersey stations. The General call
is "CO New Jersey" or "CO NJ". New Jersey
stati ons are requested to identi fy themselves
by signing "DE NJ" on CW and "New Jersey
calling " on phone.
Suggested frequen
cies are 18 10, 3535,
3950 , 7035 , 72 35,
14035, 21100.21355,
28 100, 28 400 , 50·
50 .5 , and 144- 146.
Suggest phone ac
tivity on the even
hours. 15/10 meters
on the odd hours
(1500 to 2100 UTe);
160 meters at 0500
UTC . For complete
rules. please contact
Eng lewood Amateur
Radio Assn. , Inc.,
P.O. Box 528, Engle
wood NJ 0 7631 
0528.

pre-registration , make check payable to YARC
and mail to YA.R.C., PO Box 378 , Centuck
Station, Yonkers NY 107 10-0378 . Buyers.
admission $5, kids under 12 free. Plenty of free
parking. VE exams 9 a.m.-11 a.m. Walk-ins
okay. Bring original and copy of FCC license,
original and copies of any valid CSCE. Fee is
$6.65. For more info, call John at (9 14) 963
1021; Paul at (9 14) 237-5589: or Dan at (9 14)
667-0587. E-mail can be sen t to {w2yrc@
hotmail.com}.

SOUTH DARTMOUTH, MA The Southeastern
Massachusetts ARA. Inc. will hold its annual
Ileamarket on the club's grounds at 54 Donald
St. , South Dartmouth MA. The event wi ll run
from 9 a.m. to 1 p.m. Talk-in on 147.001.60.
Admission $2 , spouse and children free . Walk- 1--- - - - - - - - - - - - - - 
in VE exams at 10 a.m. Free space for
vendors. For further info contac t Bill Mil/er
K1fBR at (508) 996-2969; or by E·mail to
(biflmiller@netzero.net).

YONKERS, NY The Yonkers ARC will host
an indoor, no tailgating. Hamfest and Com
puterfest at Saunders High School , 145 Palmer
Rd., Yonk ers NY. Talk-in on 146.265/.865, no
Pl. Sellers 7 a.m., buyers 8:30 a.m.-2 p.m.
Sellers , pre-registration is $15 pe r table
(includes one admittance, AC power available).
At the cIoof', 520 for first table (indudes one
admrttance). Add itional tables $10. For

ALBUQUERQUE, NM The Duke City Hamfest
will be held at me fl io Rancho National Guard
Armory, 4001 Northwest Loop. Take 1-25 to
Bernalillo. W on NM 44AJS550 approx. 5 miles
to the Armory (watch for signs). Doors open
Saturday 8 a.m. until 5 p.m., and Sunday 8
am. until 1 p .m. Flea market. tailgating. $5 .
VE exams, and forums will also be featured .
Free admission. Talk-in on 145.33(- ) 100 Hz.
and 444.00(+ ) 100 Hz. RV parking . no
hookups . Tables $ 12 without power, $17 with
power. Contact Marcus Lieberman KM5EH,
2300 Hurley Drive NW, Albuquerque NM
87120. Tel. (505) 836·1724, Fax (505) 352
61 54. E-mail (km5eh@arrl.nel]. The Web site
is at [www.qsl.neVdchf].

AUGUST 26-27

AUGUST 27

ST CHARLES, MO The 51. Charles ARC
' Hamtest 2000" will be held 6:30 a.m.- 1 p.m.
at Blanchette Park in St. Charles MO. Talk -in
on 146.670. Free pa rk ing . No admissi on
charge. The parking lot flea market will be
limited to amateur radio and electronic items.
Spaces $8 each . Vendors, inside the air
conditioned Memorial Hall, $15 per 8 ft . table ,
if available. Contact Ken Fieser at (3 14) 428
4383: E-mail {kfieser@aol.comj.

demo, and special event station outside.
Kentucky Horse Park, museums. and oth er
family ac tivit ies nearby. Hand icapped
accessible. Free parking . Free overnight sett
contained camping. Admission $5 in advance ,
$6 at the gate. Vendor setup Sat. , 6 p.m.-8
p.m., and Sun. 6 a.m.-8 a.rn. Tables $15 if
payment received before August 9th ; $25
afterwa rds . E·m ail /phone reservations
confirmed upon receipt of payment. Tailgating
free with admission. For further info, or to
preregister, contact John Barnes KS4GL at
I KS4GL@juna.com}, (606) 253-11 78
evenings: or SASE John Barnes KS4GL, 216
Hillsboro Ave., Lexington KY 405 I I ·2 105.

LA PORTE, IN The LPARC Summer Hamfest
will be held Sunday, August 27th, at La Porte
County Fairgrounds, SR2 west of La Porte, 7
a.m.-1 p.m. Admission $5, Tables $10 ,outdoor
tailgating $2. Talk-in on 146.52, 146.61(-) PL
131.8 . For more details, contact Neil Straub
WZ9N, PO Box 30, La Porte IN 46352. Tel.
(2 19) 324 -7525; E-mail {nstraub@niia.nel}.
The URL is {www. geocities.com/silicanvalley/
byte/1653].



HaOUE D BEYOND
VHF and Above Operation C. L. Houghton WB61GP

San Diego Microwave Group
6345 Badger Lake Ave .

San Diego CA 92119
[c!hQugh @pacbell .net]

A Safe LED Optical Transceiver System Part 3

lVcll, chis month Jet's HTap up the LED transceiver and gel on with the remaining photo optical
receiver circuitry. By the way. the LED used in th e transmitter circuit covered last mon th is a
Radio Shack 260 nM 5000 Mcp nigh-output-power LED. per t #2 76-086, costing j ust less than
53 apiece.

PllOto A . From I'iew of entire .~ystelll showing spotting JCOI,e 0 11 top. centered betwee"
the receiver and transmitter s -inchassemblies. V isible just imide the fro m ofeach tube is
the Fresnel lens ill the splice union coupling.

44 73 Amateur Radio Today . Augus t 2000

Basically. the receive r is a sensitive
photo diode with a large cross-section

area and a -transistor ampli fi er that we oh
rained in surplus. Alternate ly. a diode can

be obtained from commercial sources for
under $5. and an alternate amplifier using
all op ampcould be used here to replace the
-t-uunsistor circuit that we built from used
surplus components.

The photo diode and amp a ssembly is

placed in the exact center of the f irst for

ward facing pipe cap assembly a nd has light

focused on its surface by tbe Fre snel lens in

the sp lice unio n . Again . just like the LED
transmitter. the assembly is quite ident ical

fo r both receive r and transmitter c ircuitry.

T he rear cap (of the two ca ps ceme nted

back-to-buck) houses the local oscillator and
mixe r circuit that conve rts the 35 kHz (o r
45 kHz) rece ived FM from the photo diode

amplifier to a freque ncy in the 2 meter ham

band for receptio n on ly on my 2 meter HT.

We used a synthesize r at 145 :MHl to ac

complish this convers ion. However. o the r

freq uencies arc possible depending o n what

you have o n hand to serve as a local oscil

lator as well as your c hoice of FM receiv

e rs for reception . A scanner wi ll function

j ust a s well as the 2 me te r HT I used . While

an ~f broadcast receiver wo uld seem to

function here . its FM bandwidth is too wide

for narro ....'band FM reception. making this
an un like ly cho ice. With the LED being
sw itched at a ra te above 50 or so kHz, effi 

ciency drops off, making wider mod ula tio n
sche mes impossible with thi s design.

In o ur syste m. we used a synthesizer to

produce an LO of 145 MHz fo r injection

into the LO port. pin 8. and gro und of a
SBL· I mixer 10 convert the 35 kH z IF to

145 .035. The o utput of the converted photo
d iode detector amplifier assembly feeds the
IF port. pins 3 and 4 tied to gethe r. a nd com

mon ground o f the SBL- l mixer directly.
T he RF port o f the mixe r, pin 1 (blue pin),
and ground is the coa xia l connec tio n to the

HT' s RF connector. The SBL- I mixer has
pins 2-5-6 and 7 all tied 10 common ground.

Again. pin 8 is LO input. pin 1 is RF out
put. and pins 3 and 4 arc the commo n IF
input.

I have used many different o ther agile

sources of RF for LO injection to the mixer.
re placing the symb o n a trial basis . An y
good signal generator that is stable enough

to be held on freque ncy for narrowband FM
work would do for a bench lest. It would

seem that a simple crysta l oscillato r ci rcuit
that is used for a 2 meter co nverte r could
be d uplicated he re to replace the synthesi zer
circ uit. The frequency of the ci rcuit needs
to be c hanged from the original circuit that
appears in a lmost any ARRL Handbook on

VHF 2 meter co nveners. JU Sl the crysta l
oscill ator ci rcuit needs to be built with a

suitable crystal for the frequency de sired.
In another test. 1tried a TIL oscillator at

78 :\IHz and coupled it to a M MI C ampli
fi er. Not only did it am plify the 78 ~lHz ,

but it a lso proved to be a good 2nd harmonic
generator at 156 M Hz. Using 156 M Hz un
filtered for other harmonics and 78 MHz I



Photo n. Original photo detecto r obtained ill surplus. Note the phOTO diode near bottom
left. YOIi can see active element f or photo detect in visible light. If it lI'ere for IR use 011/,\;

it would be obscured with a 1'1'1)' deep-colored RED tens.
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Continued on page 46
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de vice . See Fig. 2 fo r the reverse-engi
nee red schematic of the pho to de tec to r
arnplifier and the conve rsion to the ou tput
transistor ampli fier c ircuit. T his converts
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visible frequency range , T he units with a
IR diode and IR filter (very dark red) are
no t usable as far as the pho to diode is con
ce med. See Fi~. I . The pho to diode should
be clear in appearance. a llowing you 10 see
the dark pho to se ns itive element in th e

Photo C. Standard IR defector [removed ] and amplifier unit, This unit is modified 10 ex
periment with the Newark Electronics photo diode (#95 F9029. p. 583. Newark Electron
ics cat. #1/7), A s YOII cnn see. the Newark Electronics rep lacement ptusta diode has a

d ear white p lastic lens. The Newark photo diode replaced the IR diode as received in
surplus. Same Ik emitter mod on final transistor amplifier stage.
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tried readj usting my wide coverage HT to
the commercia l FM band ( 150 to 174 MHz).
I set it to 156.035 MH z and it worked as
well as using the synt hesizer and 2 meter
portion o f the HT frequency range , Har
monic outp ut of this 7S MHz crystal osci l
lator was quite good, g ivi ng full sca le
Scmeter readi ng in my back yard with j ust
the c rystal oscillato r powered up on my
workbench. S tability on my FM HT at 156
~lH z was quite gCKXI .

The TTL osci lla tor is po wered from +5
volts DC at a few rnA, and puts ou t ,S vo lts
p-p or just abou t ze ro dbm as measured on
my 432 HP power meter. Duplicating pin
pattern fo r a standard I-t-pin IC. pin I is
OC ground. pin 6 is signa l RF gro und (can
he common ground connected) . Pin 7 is +5
volts DC. and pin 14 is 78 ~IHz RF output.

Whatever circuit you usc. he it the 2 meter
co nverter crysta l osc illa to r c ircuit or the
'IT L crys ta l and MMIC design. either one
will work well for you. This simplification
of the c ircuitry and component pan s re 
quired will help to hold do wn parts count.
eliminati ng the mo re complex synthesizer.
The reason I tried the 78 MHz TTL crys tal
oscillator is that I came ac ross a quantity of
7S MHz TTL osci llators and they seem to
work well. If you have any TTL osci llators
in the junk box. g ive them a whirl - ;1
might work. Remember. this is just a sug
gestion. as the re are m any othe r frequency
combinations that wi ll work just as well. Pu t
the junk box to use if at a ll possible .

The TTL oscillator is a quite simple -1-
lead de vice looking much like a IC that fi ts
into a standard IC soc ket. They are a com
plete oscillator c ircuit and cry sta l all en
closed in a miniature metal can. Mount the

.oscillator dead -bug upside down on a small
piece of PC board next to the MMIC amp
capacitor cou pled to the MMIC input ADC
supply resistor and ou tpu t coupling capaci
lor complete the LO T f L oscillator. A short
section of mini ature coax couples RF out
of the ~tM IC amp harmonic generator to
the LO port of a SBL- I or similar mixer.

The photo detecto r we used ....'as obtained
from surplus and had a four-transistor am
plifier as part of the assembly. The photo
detec tor/ampli fier was chosen because it
had a large surface of active light detection
area about 3/16 of a inch square . Thi s as
sembly used a de tector that was not ob
sc ured wi th a dark red infra red fi her. If the
de tector you obtain is covered with a mo lded
IR filter on the detector. a suitable replace
ment pho to diode can be obtained from
Newark B ..xtronics (sec Photo C caption).

The surplus photo detecto r/amplifi er as
sembly we obtained was no t filt ered (for
IR). mak ing it very usable over the LED



carrie r wit h the Fl\1 modulation superim
posed Oil th i... c arrier frequency. That 's why
we had to ruodifv the transisto r amplifier•
o utput stage to analog to pa ..s wi thout dis
renton the carrier anti its f~t modulatio n.

The loca l oscillator. be it a signal gcn
crnor, synmcsizcr. o r TTL crystal o scill a

tor ~t\t1C a mplifi e r. is injected to the loca l
oscillator ron (LO, of the same mixer. T he
HT ante nna is connected 10 the Rf port via
min iature flexible coa x cable.

Stan up tests were perfo rmed inside a ga

rage. foc using the LED transmitter on the
inside o f the garage door and se lling the T X
optics for best spot focus. Turn on the re
ceiver anti connect the HT tuned to your
receive frcqucncy f RF carrier + loc al osci l
lator injection frequency ). T he RF carrier
is e ither 35 or 45 kH 1 and your LO is 145
:\1Hl with the symhcsvcr or 156 MHz if
vou used the 78 \-IHI TTL crvs tal source.• •
If all is fu nctioning . you sho uIt! have a full

q uieting signa l of the HT receiv ing yo ur RF
being generate d from the LED transmitter.

For best re turn signa l. yo u might have to
target a plastic hag or so me reflective surface
to glvc a return refl ection .

Further test.-;. incl ude peaking up the sys
tem u-ing a remote reflector mounted quite
a dista nce away, say. :!OO o r so feet distant.

A uto re ar backup light reflectors make a
g reat target also. A im the LEn transmitter
at the re fl ector, and whe n the transmitter is
being reflected (very noticeable ) by the re

mote reflector. signal strength Oll the HT
should he nearly or completely fu ll Svmete r
deflectio n. Alig n the spout Ilg scope and tar
ge t in the scope's crosshuirs fi rst for a coarse
adjustment. T hen peak up syste m perfor
mance using an aucuuator in the HT path
to reduce o ve rloading . Use the S-mete r to
peak up Oil . A t the same lime, the final rifle
s po tt ing scope adj ustme nt is don e b y
sli gfuty loosening the vert ica l and hori zon
ta l calibra tio n screws o n the scope mount.

111en. mo ve the scope and posiuon rhc scope
crossbuirs. alig ning the scope 0 11 targe t with
the LED transmitter being re fl ected by the
reflector ta rget.

If all is wel l a fter this initial alignment ,
re-verify mo unt rig idity, as it will he sub
jec ted to so me stress when the who le unit
is mo ved to a remote loc ation for further
test s I suggest moving out the d istance at
tempted fmm a mode st le st at relative short
ranees to ercatc r and ercatc r ranees as s),-Ie Ie Ie Ie -

tern sensitivity suggests,TI)' aero..s a school
or park o pen ..pace firs t or up and down a

ci t}' b lock firs t before trying a greate r dis
tance . If Soncrcr read ing s arc still way up
the re , go for a greate r d istance . We trie d 2
miles and made it Oil o ur fi rst uucmpt . This,

,
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Optical receiver/converter schematic.

E Co BEYOND it's your chotec. See what you r an come up

uedfrom page 45 with from the ju nk box. A good j unk box
will cut costs.

igitulto analog for usc with o ur FM With this design. I hope yo u don 't follow
Ilion. e xactly what I used . b ut rather usc it as a
conversion is simple. as the original g uide. I used what I was able 10 find in my
tor emitter is grounded and needs 10 scrap me ta l and ..urplus dealer.. for lo w l 'OS!

round broken 10 the emitter. 10 be assembly. You ' re quite welcome to follow
.J with a I" re sisto r. Output is not exactly but u y where possible 10 use alte r-
lector as in the original circuit. but natives from locally available compone nts
cd to an emitter fo llower by coupling to reduce yo ur construction costs. In that
is last stage o n top of the I" eruiucr wa y, you shou ld usc this as a guide not as

coupled with a .001 J.IF capacitor. an absolute to-follow-at-all -costs design.
mately, if yo u can' t locate an IR de- T he output .00 1 J.I F capaci tor o f the photo
assembly. an alte rnat ive could be a detector ampli fi er is coupled 10 the IF po rt
e photo diode and cons tructing an o f an S BL-I mixer, Now, amplifying light
rcr using a common op amp , while might not S~~111 propcr using common RF
-cd designs use high performance or co mpone nts. hut remember what we are
most o f these a mps arc hard 10 10 - actuall y amplifying is the LED 's lig ht o ut-
'he up amp design is 1101 cri tica l - pUI c hopped at 35 kHL rate . T hat's the RF
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• (a) Reverse-engineered drawing of conven ed surplus IN diode detector and 4-
tor amplifier. (b) Heconverted the output stage by removing ground 011 the emitter
«pled 0 1/ 1 of the emitter with a .001 I/ F capacitor.
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seems to be able to be used o n many differ
cnr HTs that not o nly include a who le se
ries o f leom radios. b ut a lso Alinco, Yacsu.

and Standard mode ls, according 10 Radio ~;=======;:::====;:::=;
Shack cata log detai ls. I

Don ' t fo rge t to bring a lon g some o f Ihe
cre ature co m fo rts like a lawn c hair. You
m ight have a wait for total se tup and there

is nothing like being comfortab le.
Well. there is the enti re system that Kerry

N6IZW and I constructed.
Of co urse, there are improvements that

can he constructed and added o n 10 thi s sys
tem. The tripod head we used had a re turn
sp ri ng th ai so me wha t a rg ues w ith the
manu al positioning o f the tri pod in fin e po
sltioning sett ings. Just could not set o n 10 a
spot bUI near it. It was like there was back
lash in the mccnanls m. I suppose in its origi
nal use this tripod that we used wa s in reality
a TV c amera tripod. T he return spring was
a great de vice with such a heavy cam era.
For our system it was removed. and we usc

the horizonta l and vertical locking screws.

This made life easier for fin er pointing when
using the rifle scope crosshai rs 10 al ign

scope and target together.
We ll, that ' s it for the system . I ho pe you

have as much enjoyment as Kerry and I have
had in this p roj ect. It just goes to show yo u
that some things that seem impossible are
j ust not so . T hey might be, h ut until you
g ive them a wh irl, you ..... ill never know. I
have located a quantity of 78 MH l TfL
crystal oscillators and will make them avail

able for $2 post paid.
For laser topics and lo is o f information

and suppliers check out Web add ress [hu p:/
/www.qsl.nct/k3pgp/ope ning.hlm ]. Our fi 
nal plan is to use the system during the

Fig, 3. LO constructed from 78 11,/11: TTL crystal oscillator and MMIC (driven hard to
produce harmonics ) used fo r LO injection at Znd harmonic for / 56 Mil: reception ofthe
LED transmitter, 35 or.J5 kH: modulation.

after great care was given to al ign the LED
and detector diode s in the cente r of the re
spective housings and making a careful fo
cus o f the Fresne l lenses for best foc us
sensitivity.

T hese ICMs were made m night and from

nearly black background areas. To locale
each other, a very brigh t flashligh t was
blinked on and olf. Just like using microwaves,
if you are using a narrow or few-degrees dish
antenna and YOU'fc not pointed at the correct
heading, you won't make contact.

When you have contact. you can visual ly
observe the LED trans rn tucr at the remote
location. The LED system looks like a bri ght
porch light - colored red, of course . Not
o verly bright. as o bserved at a 2 mile dis
lance. You immediate ly wo nder if this thing

will function a t this d ista nce at all , being as
d im as you optically observe this light at
this distancc.Jn prac tice, these units can sti ll
have detection (noisy) when slightly off di
rect aim ing. If you use an SS B HT for
lineup, th is allows you to detect a CW tone
from the carrier and use this lone to peak
up the poin ting angle as compared 10 rela
tive lone strength. Th is tone ca n be fed bad
to the transmi uing locat ion to faci litate
alignment usi ng the SSB rece iver feed ing
bad this tone over the communications li 
aison system. We use ~50 M Hz simplex

frequencies to prevent having anything lo
cally in the VHF 2 rueter IF band used in
this optical transceiver.

Did I forget 10 mention using a good tri
pod fo r the system? We usc the same tri
pods for this system that we use for our
microwave d ish antenna mo unts. Whatever
tripod you use, we suggest a hea vy one
mu ch heavier than a standard camera uni t.
Camera tripodscould be used; however, they
are noI as sturdy as a microwave tripod.

Also when selling up at night, be sure to
bring a small llashlight for loca l use to check
setup in the dark. A use fu l lig ht is an old

military signal flashli ght with red colored

fi lters over the flashlight bulb 10 retain some
o f your night vision. a llowing you to look

through the spoiling scope. II' s not a neces
sary item, but a tho ught. For a liai son ra
d io, we used our 450 MHz FM HTs o n a
simplex chan ne l for communications setup

as they' re much be tter than ann and hand
sig nals.

A nice addition to this liaison communi
cations setup is a Radio Shack VOX head
se t boom mic. part # 194312 .The cost is $50
- m uch less than others on the market. Its
use allows hands-free operation fo r work
on the optical system and communications
over the liai son channel while se tting up.
T he VOX operation is very nice. and it
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ON THE Go
Mobile, Portable and Emergency Operation Steve Nowak KE8YNJ4

1011 Peacock Ave. NE
Palm Bay FL 32907·1371

Ike8yn@netzero.netj

Now That You've Upgraded, What's Next?

First. I'd like La congr.1 lulare chose of you who have recen tly upgreded. IVirh the stending
room-only response to the opportunity to upgrade to either General or Extra. lens of th ousands
of us took advantage of the opportunity. After d utifully cracking the books (or the comp uter
tuwrials), and armed with our pencils, erasers, and calculators, H·:C duti fully presen ted ourselves at
the v.ee sessions and .1u.1cked the examination booklets.

Of course. in the process we managed
10 tota lly overload the system. so ac

tually getti ng your new license has been an
opportunity 10 learnpatience . As r wri te this.
it has been si.. weeks from the April fifteenth
stampede. and the VECs arc working dili
gently to get the hacklog o f upgrades sub
mined to the FCC. Whi le you may not have
your new grant as o f the time I write rhi... I
fi g ure that hy the ti me you re ad this we
should all haw o ur upgrade s ill hand .

I suspect that in addition to those who

upgraded vvc also have a number of fo lks
who have recently joined tor rejoined ) the
ho hhy. When the req uirements changed.
many who had not taken the plunge may
no w choose to do so. Pred ictio ns wert' that
as new folks enter tbc hobby we might he
seei ng a shift in the reaso ns peop le have for
joi ning the hobby. Te n years ago. there we re

many who became hams because amate ur
rad io provided a cheap and e ffec tive means

o f communicatio ns. Now there arc ma ny

ancrnuu \"t~s ro meet that partic ular need and
people jo in the hobby for o ther reasons.
With so many modes. modalities. and o p
tions available. we may begin to attrac t the
experimenters who haw become tired with
the limits of surfing the w e b. O thers who
ha ve gouen in to the hahit o f assem bling

the ir o wn computers IlIay sec ham radio as
a natural ourgrc.... th o f the desire to build.

In any case, congratu lations or welcome.
whichever the case may he.

Now that you have yo ur ne w lice nse . or

yo ur upgrade. what arc you go ing to do ....-ith
il? 0011 ' t forg et that there is one thing that
se ts th is hobby apart from most othe rs. We
routinely have the opportuni ty to provide
real und meaningfu l suppo rt a nd asslstaucc

to others hy using our hobby. We ca n g ive
something hack 10 the community that may
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till a c ritical and emerge nt need . With this
opportunit y co mes an obligation . not to
ment ion a proud tradition. o f public service .
In the past I ' ..'e written about a number o f
things that we ca n do for the community.
whether communications during a d isaste r
o r during a hike ride . Maybe we 're hel ping
o ut with a food dri ve or even providing
backup commumcauons within a ho spital
when they experience telephone eq uipment
prob lems. Then it hit me. We o ften think o f
our ro le as o ne " here we provide commu
nications for vario us agencies. but o ur role
is actually quite a hi t more important. As
co mmunicato rs we p rovide the data that
people need in o rder 10 act d uring a par
ricular situation. We understand that th is
data is the lifchlood of any operation. and we
spend a lot of time planning and preparing to
meet that ner d .

As hams we spend a lo t o f time practic
ing fo r events that m ight occur - o r then
aga in (a nd ho pefully ). they might not. We

practice for disaster support and recovery
communic ations through o ur Amateur Ra
dio Emergenc y Service (A RES) and Radio
Amateur Radio Ci vil Eme rge ncy (R AC ESI
networks. Tho se affili ated with the Mihtary
Affili ated Radio System (MARS ) practice
the skills whic h might be needed to assis t
and support armed forces communications.
We de velop and maintain skills whic h are
not req uired for the enjoyme nt of the hobby
hUI wh ich would he needed if c alled upon
to serve in one of these c apaci ties. II struck
me recent ly that wh ile many people want
to hel p out in times o f a serious problem or
emergency, re lative ly few are geared to ward
in ve sting time and e ffo rt in the anticipation
of such an event. Many ho meowners do no t
prepare their OWI1 horne for an emergency, and
therefo re would no t he incl ined to prepare on
be ha lf of their community.

Pe rhaps they fed that someo ne e lse wi ll
do it. Perhaps they feci that that's why we
ha ve a Ci vi l Defense function . As it turns
our. that someone else is us. When we reg

ister with a local o r state agency and fun c
tion a s a R AC ES sta tio n . we a re. by
defi nition. a component of C ivil Defense .

T he key is that in an e mergency the mo st
effective hams are tho se who are also the

planners. So me hams are ready will ing and
ab le to assis t in a real emergency b ut can

not o r may not eh(XISC 10 participate in the
p lanni ng and preparation . While these fol ks

arc important. without the planners. it wo uld
he difficult or impossib le to assimilate these

fo lks in to the e vent when it occurs. This is
especia lly true si nce most disasters by defi 
niti on Ol"C Ul" w ith linlc or no warn ing. So
how docs that affect yo u ax a ham, particu
larly if you ha ve recent ly jo ined the hobby

o r upgraded'!
I . Get in....olvcd to the degree that you can.

Check nut the local ham d ub and li nd out who

is coordinating the public service communi
cations. Get to know them . lei them get to
know yo u and wh at you arc interested in.

1. B~ available when possible. You may
ha ve a de mand ing job. and it may take pri
o rity d uring a n e mergency. Police , fire . and
hospital employees will have their hands full
in a di saster. hut there are many other events
in which you can part ici pate. The loc a l fun
run or marat ho n may be such an opportu
nity that allo ws you to part icipate hu t which
doesn' t confli ct with yo ur other d ut ies in

an emerge ncy.
3 . Gel in vo lved. Partici pate in planni ng

for the types o f e vents that may impact yo ur
arcu. Go through Skywam tra ining . Regis
te r with the local public serv ice agency as a

Con unued on page 6 J
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QRP
Low Power Operation

Electricity at the Speed of Light

Michael Bryce WB8VGE
Sunlight Energy Systems
955 Manchester Ave. SW

North Lawrence OH 44666
Iorosorare sssoet.comj

At the 2000 Dayton Hamvention. I pIcked up a second HeathkIt HW-8. Th is one is really n ice
looking with hardly a scratch on it. I really did not need another HlV-8 , but the price was
reasonable and the condition of the radio made it a got-to-have.

The g uy behind the tahlc say it wo uld

on ly work o n 20 me ters. A ll the othe r

hands were dead. There was 110 recei ve or
transmit. So with an e xchange of some dead
president s, the HW-8 was minco

A look ins ide

After I got home from the Ham vcnuon .
the HW-8 got its lime 0 11 the workbenc h. I
pow ered up the HW-8 and sure enough the
guy was corre c t. It only worked on 20
meters . There was no transm it at all o n any

of th e ot her hands . T he recei ver was a lso

quiet on RO, 40, and 15 met ers. All I could
hear was the audio h iss ill th e ea rphones .

As I looked arou nd at the PC hoard , I
fou nd that o ut of twelve o f the compression
trim mers. only three had their adj ustment

screws. T he res t were m issin g. No w, w hy

o n earth would an yone want to remove the

adj us ting sc rews from the tri mmers'! I' ve
still not bee n able to figure tha t o ne ou t.

Also missing. or ra ther destroyed. is the

slug in the L191L1 Hcoi l. T his is o ne of the

heterodyne osctHarer cci Is . If this co! I is o ut

of adjustment . the ci rc uit it co ntrol s will not

functio n. In th is case . L 19 contro ls the op

eration of the 20-llle te rosci lla t\lT. T he ot her

hal f o f this coil con trols the an-meter osci1
lator. Since the slug for the au-meter band

was in crum bs, it told m e that someone

so me place was working o n the heterodyne

osci lla tor. It al so to ld me that they could not

find the pro blem by adjusting th e slug in
Ll HfL1 9 .

Checking the heterodyne oscillator

Heat h wan ts yo u to usc an R F pro be to

check for the proper operatio n of the her 

erodyne osci ll a to r. The test po int is TPI and

is loc ated o n the diode side (a s looki ng do wn

o nto the PC ho ard ) of R94 . I ha ve fo und in

the past it is best to couple an osci lloscope
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10 th is test point and forgo the RF probe.
The scope will not only sho w you the out

put leve l o f the oscillator hut al so what the

waveform looks like . Sometimes more is 1I0t

better!
So, couple yo ur scope probe to R94 . As

you se lect the different bands via the fro m

push-buttons. you should sec a nice w ave

fo rm on the sco pe . T here sho uld be at least

50 mV p-p on the scope. On this radio. none

of the crystals would lire exce pt on 20 meters.

Since Q7 and Q6 are the on ly active devices

and they both work on 20 me ters, there had

to be another problem.
T he HW-H is fu ll of switc hing d iode s.

They con tro l the vario us tun ed ci rc ui ts .

w e've tal ked about the se diodes in the past .

and I won't go into great detai l he re ag ain.

Eno ugh to say that if one or more o f the

switching diodes is kaput, then the section

that is controlled hy tho se d iodes w ill not

function.

O n thi s radio. the sw itching diodes COII

troll ing th e heterody ne osci llator were a ll

worki ng. This test is sim ple. Usc yourVOM

and check to sec if pl us 12 vo lts is rou ted

via the diode to the crystal.

T he fro nt panel push -buttons do m uc h

more than di rect the l z-volt sw itching volt

age to the various diodes. They do in fact

ro ute th e an tenna to the front-e nd amplifier.

T he y also ro ute th e output of the PA to th e

vario us output fi lters. T he se push-buttons

have wires on the top an d connections via

the PC hoard 0 11 the bottom. 1 mention this

because 1 fo und whi le checking th e switch

in g diodes th at I had 12 volts o n the green

wire le ading from the 20-meter switch even

though the HO-meter button was in! 111e color

codes are from the Heathki t manual and a l

lo w you to trace the various switched ci rcuits.

T he color code is: b lack for 80 me ters; red

fo r 40 m et e rs: g reen fo r 20 me ters; a nd

wh ite for 15 me ters. T his color-coding holds

th e same no matter if the wire goes to the

front e nd or 10 the PA stage .
W hile we're at it, looki ng into the fro nt

of the rad io, th e leftmost puvh-buuon is :

80 meters SW I; 40 meters 5W2: 20 m eters

5 W 3: and 15 meters SW4.

Each SECTION o f any or the push -but

ton PINS arc numbers like this. The sect ion

c lose st to the front pane l le ftmo st side. pins

10 , 11, 13 ; rig ht side. 1,2,3 . Midd le section,

pins 13,14,15, righ t side . 4,5 ,6. End se ction,

pins 16, 17, IH; right si de, 7,8 .9 .

The sections arc lettered . Again, for the

fro nt panel. RIG HTmost sw itch ( the 15

meter button) , the section c losest to the fro nt

panel is section A . Midd le section is B, and

the last section is C. T his sequence is re

peated on all the switches. So, 80 me ters

can ha ve section D. E, an d F. w ith pins 1.2,3,

and 10,1 1.12.

Now having said all o f the above , a q uick

touch o f the so ldering iron detac hed the
green w ire from the 2o-me ter switch . With

th is wire no longe r connected to the hetero

dyne osc illator, th e other crysta ls tired right

up .

No matter what sw itch was press ed, the

wire go ing to th e 20-meterband was al ways
hot with 12 vo lts. The problem was finally

traced to a sho rted sw itchi ng d iode in the

fron t end, As it tu rned out. diode D7 was at

fa ult . H e re ' s what happe ned . When any

other band sw itc h was pres sed in , the

swi tch ing vo ltage was applied to all stages.

In this case, we' ll sel ect the Sn-mc tcr band.

With th e HIl-meter button ill . 12 volts is ap

plied to se lec t L5 vi a D 5. C2 and Ll in the

front-end ci rcui t arc now active th anks to

d iode D I . At th e same time , D22 is tu rned

0 11 and places Y L 12.395 M j-lz. in the he t

erodyne o sc ill a to r. A nd last but not leas t,

diodes D 3 1 and D 35 arc fo rward biased and

Continued on page 61



THE DIGITRL PORY
Jack Heller KB7NO

P.O. Box 1792
Carson City NV 89702·1792

Uheller@sierra ,netl

Zakanaka

rou may t.1ke it as .1 given that I have all the la test teclutology on m y opera ling desk 
especielly when you read r1J.1f I recently purchased one of the high-end transceivers. Surely.
chen. / muse have .111 the latest whirbengs computer money C.1 Il bUJ'. non? Nor even close. I
seem CO slay in lauch with reality in a lot ofareas, at least [rom my own perspective. but I must
I\nrk within a budger.

Speaking of expensive. I have watched
the ~OO rebate campaign s (0 gel ev

erybody down to the store to purcha..e new

computers and have firmly dug my heels
in. Do the math. That rebate will commit
youto something close 10 an additional $400
our-of-peeker by the lime you are finished
with yo ur co mmitme nt.

Xow that I have SpoUII.'d o ff, I still haven' t
told the deepest secre t about my shack's
time-....-orn computer. It is a long way from
cutting-edge at 120 !\tHz anti 32 mcgs o f
RAM . A few years ago, that so unded pretty
good . After all , this mach ine ha s been up 
graded se vera l time s since it was pur
c ha sed new with Windows 3.1 as the
operating system!

Way back in those d ark ages, the fi rst
co nfig uration had a 4H6 processor and the
attendant good ies . Seemed pretty high-end.
then it went do wn hil l - or perhaps the hill
just got taller.

Where am I going with th is '! II j us t hap
pened recently that OIlC o f the ne we st pieces
of ham soft ware won ' t run co rrectly on thi s
machine . That sta rted me to th inking about

yo u guys. And I uouce there arc ham.. run
nin g compute rs similar to what this co m
puter was when it wa s hatched six or seven
years ago .

First . let me state that thcre are some pro
grams that will do very exotic joh..o n fa irly
"slo w" machines such as a 486 33 ~mZ.

For in..tance. if you wish to run PSK 31, the
o rig inal Pe ter Mart ine z G3PLX package
wi ll usuall y do the tri c k q uite nicely if you
arc running an earlier configu ratio n with
Windo ws 3. 1. The latest versi on. 1.08. is
available via the URL list ed 0 11 the -t th line
in The C hart .

I usc it o n my laptop (\Vi n95) wi th the
WD5G~R from e nd a nd it is quite re spect
able . T he laptop might hand le one o f the

mo re "hun gry" piece s o f software. but I am
satis fie d with the performance. The tun ing
leaves a litt le to be d esired. but it works for

a lot of folks. Once it is o n freque ncy. the
re st works like most any other program .

There are o ther programs for other modes
that will perform on the se machines. Us u
ally. if you are looking fo r suc h software.
the best bet is to fi nd DOS application s.
O ften, they are more stab le and make a slow
machine come to life. One o f my favorites
fo r SSTV is the Paso ko n Li te package . It is
a DOS program that really docs the job o n
the lap top. Incidentally, the laptop is another
"cripple" at 120 M H1, a nd only 8 mcgs o f

RAM .

What brought all this th inking
to a head

I have men tio ned the ne w Zak anak a
PSK31 software by Bob Furzcr. the author
of Logger, Bob decided to bu ild a separate
standalone PSK3 1 program that wou ld work
in co nj unctio n with Lo gge r so the lat ter

cou ld do as its name Implies. log contacts.
He fou nd that the logging program with the
PSK]I module had gained a 101of popularity
due to the incl usion o f a PSK31 modu le .

That was the \"Cry reason I flrst do wn
loaded the Logger software. At the time. it
was o ne of the most attrac tive programs for
worki ng the ne w mod e. and the lo gging
c a pab i lity w as b ui lt -i n . I ve r y like ly
would n' t have given the software a second
look if the PSK 3 1 module were not offered.

Now yo u will find both programs at the
revised listing in The C han . I was made
aware . a few months before this publica
tion date. that the o ld URL I had listed fo r
acq ui ring Logger. which was, a very inter
esting site with many ham links. had gone by
the wayside. So I am at present supplyi ng the

correct URL via E-mail and this new listing
should relieve some o f that mime. I do enjoy
hearing from all of you. but the error rate from
this end becomes a bit embarrassing in cases

like thi s.
As soon as the first version of Zaka naka

was available. I downloaded it and it wo rked
very well. especi ally considering it wa s a
first re lease . Obviously, a lot of effort went
into the program. Not o nly had Bob written
a fi ne piece of software, but a dedicated crew
of vo lunteers wo rked up a magnificen t he lp
file.

I managed to work a fe w sta tio ns with

the so ft ware and figured I had the cat by
the tail. Then I read about runn ing Logger

concurrently with the new software. At that
time , there was a new vers ion of Log ger
available (ver. 7.05 ). which I downloaded
and installed . l did a litt le checking and Ihat
prog ram appeared to work qui te we ll as a

stand alo ne.
T hen I got the two programs running side

by side a nd the really b ig problem dcvel
oped. Crash - reboot - crash - e tc . Ac
tually. the programs wo uld run long e nough
to make me think there was j ust some litt le
quirky b ug floating about. !\-t y com ment
later was thai I had enoug h crashes that day
10 fill a computer junkyard.

Another confession

I must apologize for mi sl eading anyone
o n the ease of using some o f these " hun
gry" programs. A fter the above incidents. I
we nt to the Zakanaka reflector and d e
sc ribed my woes in enough detail 10 expect
a reply and . of course. I was hopi ng for a

simple fi x.
I did rece ive se veral replies . Most of the

authors o f the rep lies gave me some good
natured c ha stising for no t reading the help
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file s which c learly sta re th e pro gram s re- I had trie d most, but not all. of the soft-
quire a m inim um 150 t\.IHl pro ces so r. ware available and decided I would make
Some of the c has tising was not so good- an investmen t thai was more practical than
natured , while other fo lks were downrigh t the recom mended "ne w computer" pur-
sympathetic to my pli ght. c hase. Though it wou ld be nice to have

T h ro w money at t he p roblem!
something fast enough to run just about any
job. in reality, this old mach ine does e very-

The end advice was 10 ei ther use other thing I ask of it and I can not only put off

soft ware or buy a " re a r ' computer. I tried the purchase of hardware, I can avo id all

to avoi d be ing di scouraged and mu lled the the time-consuming configuration at least

options . Mulling. in case you ha ve not unti l sometime in the future . Such loyalty
done much of it, can hurt the head as much . . . if computers talk to eac h other, can you
as regular old-fashioned thinkiug, imagine how jealous the others are?

I
,

ISource fo r: Web address (URL):

So undcard program for PSK31 ,
http://tav.kiev.Ual-nicklmy-ham_soft .htmarrv, more

t rue'rtv - Sound card Rny wi
www.dxsoft.com/mitrtty.htm

PSK31

Pasokon SSTV programs &
www.ultranet.coml-sstv/lite.h tmlhardware

PSK31 - Free - orig. PSK31 -
http://aintel.bi.ehu.es/psk31 .htmla lso Logger

Site with links to PSK31 and Logger
www.chroniclenetworks.coml-dwm/Logger.htm

7. Also Zaka naka a nd s cope program

I PSKGNR - Front end for PSK31 www.al-wiliiamS.com/wdSgnr/pskg nr.htm

Digipan- PSK31 - easy to use-
htlp:llmembers.home .comlhteller/digipanlnew ve rsion 1,1

I TAPR - Lots of info www.tapr.org

I TNC to radio wiring he lp http://freeweb.pdq.netlmedcalflztxl

ChromaPIX a nd ChromaSound DSP
www.siliconpixels.com

softwa re

TImewave DSP & AEA products www.timewave .com

Auto tuner and other kits www.ldgelectronics.com I

XPWare - TNC software with
www.goodnet.coml-gjohnson!sample DL

RCKRtty Windows program with free http://home.t-online.de/home/dI4rckl
DL [use lowercase DL4RCKj

HF serial modem plans & ATTY &
http://home.atl.netl- k7s zVPactor

SV2AGW free wnas programs www.raaq.orq/ndex t .htm

Source for BayPac BP-2M & APAS www.tiqertronlcs.corn/

BayCom - German site www.baycom.de/ I
BayCom 1.5 and Manua l.zip in

www.cs.wvu.edu/-acm/gopherISoftwa relbaycomiEnglis h

N1 RCT site - excelle nt RTTY ref. bttp.swww.meqarok.netz-ntrct/ I
Int 'l Visual Communication Assn . -

www.m indspring.com/-sstv/nonprofit org. dedicated to SSTV

Creative Se rvices Software www .cssincorp.com

Hellschreiber & MT63 www.freeweb.orglva rie/ninopo/iz8bly/index.h lm

Table I. The chart from Hellter) - your guide to good things 011 the Web.
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The software of choke is the MixW pack
age that I rev iewed last month . I wro te the
artic le fo r last month using the demo ver
sion of the program, and it seemed to do
well. The demo version installed easily and,
once I got past the series of ope rato r e rrors.
the pe rformance was excellent .

Th is should mean the installation of the
" rca ]" software should be a snap, righ t?
Wel l, there was a difference and it did gi ve
me a few fits fo r a time . Ltcam cd a partial
less o n a b o ut a re s ide n t f ile la bel ed
Wininet.dll . I didn ' t rea lly wa nt 10 learn
about this, bUI this is what I fou nd, and I
doubt it will happen to you .

The Mixw pro gram comes with a regu
lar Windo ws951M Inst all mechan ism and the
installation goes like clockwork ... except
. . . I messed with it. I ha ve a partitioned hard
drive and I changed the insta llation address
10 Ihe "G" drive rather than the default "C."
My C part ition is a hit overfi lled.

Education - no extra cha rge

This shouldn' t make a difference . . . or
so I thought. Well , a hitc h de veloped in the
get-a long. The program would display an
error message on boot-up. The message was
based on the .DLL fi le r men tio ned . I did
a li ttle c hec king and at the Mi crosoft Web
site there are listed about 100 incidences of
complaint on the little-wonder file.

Apparent ly nobody had reported such a
problem to Ji m WA2VOS. who handles the
paperwork fo r this softwa re . He seemed
to feel I should not have messed with the
installat ion process.

I wasn' t desperate yet. I decided the prob
lem could simply he that the file was the
wro ng version 10 work with the software. I
copied a different ve rsion of the file from
the laptop, hut soon fo und I was in trouble
when I went 10 rename the file in the desk
top . Access denied. I thought of one method
I hadn ' t tried for access after I posted the
details of the problem on the MixW reflector.

Ha ms to the rescue

Sh ortly after the posting, I c hec ked hack
and there was a message from Nick UT2UZ.
Ihe author of the MixW softw are. I still don't
know all there is to know about that file,
but Nick sent me a fix to ins tal l thai cured
the prohle m in just a fe w minutes. This was
a day when I lacke d th e ti me to work
steadily for a solution,

So finall y, at midnight, as 1 was config
uring a few mac ros, I noticed a strong sig
na l fro m out Tokyo way, gave it a call and
bingo, I was in business. Excellent report,
even with the beam in exactly the wrong
direction.



computer IS a ccrnc.se Presanc 162" Laptop funning W,NPSK Other rig s
include a Kenw ood TS· 69121. 80C·2020 QRP Rig and an MFJ 20 a eter
TravEll adio,

CPU /l:PTT

®
I I

make the operator aw are of what is going

on " beh ind the scenes."
Anyway, even if I can' t convince my little

weakling com puter to usc the new system

in its enti re ty, i t is a good working piece of

software. I have to admit that. One of the
nonfuncuoning areas of the program du e to
computer limitations is the transceiver fre

quency, which should he d isplaying in one

of the boxes at the bottom left of the screen
sho t. That disp lay wo rks in conj unction with

the Logger program which polls the trans

ceive r - the n the Zak ana ka program

takes the information and di splays it. I di d

experience that hefore the series of crashes

ment ioned earlie r.

Contin ued on page 62
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Of partic u lar intere st , in the "Mode"
pulldown m enu , there is a RTTY c hoke

li sted . There is no RTTY module as vel, but•
it may give some idea where thi s piece of

software is headed. Looks like all ambitious
undertaking.

Al so, the QSO information as gathered
by Zakanaka is somehow stored in the LDg

ger program when the y are run ning conc ur

rentl y. Gee g uys, this sound s so good I am

More to come

K KCoCQ c o co M: -c ateee-eo Good to meet youDU1'l'l" Handle here i ~ 0 ~~

GridCN87, TM band is ve tV poor today due to a solar storm. but PSK set
W88NUT DE VVA70K k.~

m
WA70K de W8 8NVT w tV gud Lee nice to m eet 'IOU".....ell mnerew~s a So
much ere ct cececs e the crm here isigh. A iot of slg'1als tonighL Cn)l ty~\~;;!J~!!:!~M!!!!~tj
scoop: ..i!

8NUT - cmcmnen (suburb is Anderson Township). omo
Rig ISe re .....Tec Omni 6+ 11th eboct zs watts cutmtc a crcorc
r.l ounled aunen verne at,

Thi s smaller ind icator can be cl icked and

d ragged elsewhere to suit your fancy.
T he programmable buttons just below the

main tuning display are to be programmed
and named by the o perator. In practice, three

times as m any buttons are a vail ab le by
choice of the setup . They are activated by
mouse click. I feel the need for se veral ba
sk macros 10 save typing callslgns that I
forget in the course of a contact.

It had been several weeks since I made
up the few macros seen here, and I have to

tell a little story on myself. I couldn't recall
whic h prog ram s s nag call s ig ns wi t h a
doub le-cl ick in the receive window. I saw a
statio n calling CQ, double-clicked on the
c allsig n, and didn 't see evidence of it being
stored on-screen. (Thi s was the first beta

releasc.)
Next. I cl icked the "call stn" button and

fo und that not only was the calling statio ns
callsign already in the macro, hut I had also
programmed the key to not on ly call the sta
tio n but go a uto ma tically into transmit

mode . I was just about to make a contact, I
tho ught, and all the time I was j ust looking
for material about the program. Co nd itions
we ren 't too good and a station that was

closer to the station calling CQ wo n that
one . Well, I learned what that double -cli ck
would do. I imagine fu ture re leases will

Active

Fig. I, The firs t release of the Zakanaka PSK31 program. All the bells and whistles were
not in place at this time. but there waJ enough there to use the program. and it works
well. It is intended to be run with Logger in the background so the programs can inter
act. This setup requires at least a 150 ,\-l l1z processo r and "lots " of RAM. Since my com
puter doesn 't qualify, I could only evaluate the one piece of software at a time . The full
width lun ing display at the bottom is as easy to use as any and the help fi le is well
written. See text.

I D11 stn

~ §P$K,

New modes to experiment with

I haven ' t had the time and pa tience to try
the FSK3 1 or the MTTY mode . I have ob

served o thers on the Mi xW reflector at
tempting skeds to experiment andjust a few,
at this writing, ha ve managed to m ake con

tacts. The advantages of these modes wi ll
probably be bette r kno wn as time marches
to its tune . I will let yo u know.

And along came Zakanaka

The new Zakanaka is worth looking into .

The do wn load and installat ion goes well.
And I have managed to run it successfully
as long as I do no t run Logger at the same

time. That may seem 19 defeat some of the
purpose of the package , but in the interest
of seeing what's ne w, a litt le effort is j usti

fied. After all , if logging is impo rtant, a few
pencil note s and a later entry is no t all tha t
bad,

J snapped a scree n shot of Zakanaka in
actio n (Fig. I). One of the mo re im pressive
features is the fu ll-width tuning display.T he
screen shot sho ws three signals ill the dis
play. There were probably more that we re
no t di splayed due to the lim itations pur
posely placed by the radio 's fil ler at the time .

Any of the signals can be instantly tuned
by c licking with the mouse . The one cur
rently tuned is the one on the left, as indi
cated by the two parallellines just abo ve it.
The other tuning ind icator in the upper right
of the receive screen is reminiscent o f the
Logge r PSK31 module ' s tun ing system,

Th e point of this is the re was an atti tude
of helpfulness with this problem. I appreci
ated the effort extended by Nick to supply
a fix. I am sure he had a few other things
goi ng on in his life just as I had that day,
but he came to the rescue in the true ham

spirit.
So, you may wonder, why would I actu

ally pay cash for a p rog ram to work PS KJ I
when Ihere are so m any freebies o ut there .
I wasn' t really retaliating to the admonition

to get with it and get a modem computer
(thoug h that was an incentive). The MixW
software als o has a loggi ng system and, of
greater interest, it also does RTTY (very
we ll), has two ne w modes, FSK 3 1 and
MTTY, and it will also send and receive

packe t o n HF and VHF.
It appears there is more develo pment o n

the way, because there is a "Pactor Listen"

funct ion so it will copy Pactor and, just for
fun, it also co pies Hellschreiber, I don 't

claim to ha ve any inside dope on what is in
the future for the program, but it looks like
a very promising project.



HOMING IN
Radio Direction Finding

RDF Tracks Critters and Bugs

Joe Moell P.E. KClOV
P. O. Box 2508

Fullerton CA 92837
[Homing in@aol,com)

[http://www.homingin.com]

We hams call it "toxhunting" when we use directiott-titulers to search on foot for radio transmitters
hidden by our teltow hams. But hun ters of real foxes now use RDF, too. From stolen cars to
Alzheimer's patients to missing children , there is a Jot that people wan t to find and keep track of
by radio direction finding (ROF) nowaday s. llardly a week goes by wi thout my getting several
requests for inf ormation on tracking systems for var ious uses. Today 's mail brought 0'\,0.

One inqui ry was from the o wner of a
business. wanting an RDF solu tion for

expensive tools thai "wander off," to quote
him. The other writer wanted "a homing de
vice 3/4-inch long and 5/l6-inch diameter:'
He didn' Igive any information about intended
use, range, transmission duration, or anything
else thai might help me answer him.

From the beginning. I have tried to respond
to every inquiry, no mailer how vague or out
landish. I have learned a 101 in the process .

Find5 Hidden
Tronsmitters!
Ensures privacy.

Photo A, " Finds hidden transmitters.' En 
sures privacy." That 's wlutt it sa\"s Oil the
NeG RF Bug package.
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One of the most memorable le tters came just
after "Homing In" first appeared in 1988 .
Tracy from Kansas wro te: " I have a friend
who needs help with tracking his coon
hou nds . He says when they gel OUt of hear
ing distance, it sometimes takes all night to
find them. Yeah, I used to la ugh too , un til I
heard how much money, prizes, and stud
fees a good coonhound can bring in. By the
way, we like to build from used parts, to
help hold down costs ."

I suspected that someone was pulling my
leg when I saw this postscript: "Dorothy and
To to send the ir love ." Nevertheless, I an
sw ered as best as I co uld at the time, some
thing about looki ng into the animal tracking
tags used by university researchers.

As it turn s out, Tracy was completely se
rio us, an d I soo n learned th at other dog
owners have similar needs . Helping the m
has created a thriving business for at least
o ne company. Gary Tripp of Grifton , North
Caroli na Bmailcd a few months ago to say
that 73 Magazine and my RDF book helped
inspire him . "I rea lly enjoy your 'Homing In '
articles," he wrote. "T hey have served as a
valuable resource in my transmitter and re
ccivcr dcvelopmenr. My copy of Transmitter
Hunting - Radio Direction Finding Sim
plifi ed [Moe ll and Curlee , TA B/McGraw
Hill , ISB N 007-1560068] is we ll worn. " I
had to find out more, so I called him .

Gary doesn 't have his amateur radio Ii·
ceri se yet, but he has a strong int erest in
ham-re la ted technologies. " North Carolina
Slate did a telemetry study on the deer popu
lation in my stare in the early ' 70s," he ex
plained . "I was just a kid at the Lime, but
the radio tracking was interesting to me."

Mag nu m Telemetry, the company that
Gary started about six years ago, makes rug
ged m ini ature VHF trans mitters and the

equipme nt fo r tracking them . "We ' ve done
projects for fi sh and wild life services in just
about every stale, and we ' ve even had some
in tem ational business," he says.

The majori ty of Gary' s customers are in
dividuals who own hounds for sport hu nt
ing . When the dogs are follo wing the scent
of an ani mal such as a fox or raccoon, they
may run several miles away from their o wn
ers . Radio tracking allows the humans to
catch up and 10 ro und up any hounds that
stray from the pack.

Hounds in the Bible Belt

Although Magnum has customers from
Canada to southern Mexico , most are in the
Bible Belt, as he puts it, from Virginia to
Louisiana. "That's where the foxhumcrs and
coo nhunting fraternity live," he to ld me.
"Other c ustomers are hunters of cats (moun
tain lions), hears, and the like . They also
use ho unds . and they 're spread about in the
parts of the co untry whe re those animal
population s exist and it's still wild enough
that they can pursue them.

"There 's two disciplines," he continued.
"One is ex ac tly as existed in old Eng land
and was bro ugh t to the USA by T homas
Jefferso n, George Washington, and other
rog ues of that era . Other than the fact that
the land they use is d wind ling due 10 the
population increase, fo xhunting is exactly
the same as they ' ve practiced it for hundreds
of ye ars. We don 't have the same amount
of game available nowad ays, but it's done
in tbe same way.

"We go out as a gro up. It' s a social e vent.
We ' re hunting in large tracts of timber, so
it's rare to he seen by the general pub lic . In
some state s it 's illega l to pursue ga me with
hounds, but here ill the Bible Belt it's very
popular, a tradition for years and years. My
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Photo B. The KC I is the sire ofa stack of
six nickels, with a cord for attaching it if
desired.

of the 1950s. Hams used them to eke o ut
the maximum amount of RF from thei r an
tenn a systems . They placed them several

wavele ngths away and tuned the ir an tenna
coupling circuits for maximum meter indica
tion. Sometimes FSMs with tube am plifiers

" RF Bug" put to the test

5-element beam to get the most signal. It ' s
nOI unusual to get 12- to l Scmile range .

"Our product rel iabil ity is very important.
Since ho unds are a major investment, those
g uys wa nt 10 keep them. For instance, bear
hounds cost $5,000 to $ 10,000. It takes a
few years to train one and you usually o nly
get one rea lly good one o ut of fift y or so."

To achieve the highe st re liability, Mag
nu m's collars are hermetical1y sealed to pre
vent corrosion. "It's not un usual for them

to be under water for significant periods of
time in the fi eld ," Gary says . Tran smitter

batteries are soldered in, not replaceab le by
the user. When they run down (which ta kes
3,000 to 16.000 hours, depending on the
collar), Magn um re furbi she s the un it. A
magnetic swi tch inside each collar allows the
user to tum it off by putting a bar magnet
next to it .

" I th ink what really spurred on the use of
radiclocation in hunti ng is that true wi ld
lands are disappeari ng," adds Gary. "T here ' s
very few places where we can hunt 30,000
acres o r so without encroaching. Radiolo
cation helps you co ntrol your ho unds and it
shows ownersh ip and re sponsibili ty."

RDF is a boon to hun ters because it helps
them tra in their hounds, protect their invest
ment and e njoy thei r hunts. It also has ben-
efits for nonbuntcrs. Accord ing to Gary, " A ~----------------
big reason these guys use RDF equipmen t
is the re sponsi bility side o f it. They do n' t
wa nt to impose on people that aren 't famil
iar with their sport. They are hunte rs, but
they care about wild life. I kno w they would
hel p o ut your burrowing o wl researchers in
a heartbeat if they could. It ' s a great grou p
o f peop le, rooted in traditiona l val ues."

If they coul d see foxhunting nowad ays,
I wonder wha t George Was hington a nd
Thomas Jefferson would say.

At last year's Hamcon transmitter hunt
(See " Homi ng In" for January/ Febru ary
2000), one o f the twenty h idden Ts was in
side my conspicuous van, which was parked
ncar the starting tab le . It should have been
easy to track down, right" Not necessari ly,
because the h unters had to fig ure out which
one of ten labeled antennas o n the van was

radi ating the signal!
For some, this was a big p roblem. But as

one hunter approached, he pulled out a small
device, the size of a short stack of coi ns. It
was the smallest RF "sn iffer" that I had ever
seen . l discovered later that it's also the least

expensive.
F ield strength meters (FSMs) have been

around for decades. You can fi nd construc tion
plans for early versions in ARRL Hundbooh

great-great-grandfather hunted, and all of us
si nce have .

" In Kentucky, some roxhunters ride
$50,000 horse s and have hug e pack s of
hounds. They hire houndsmen that are paid
year-round to keep up their hounds. On a
horse, it's sort o f a di ffe rent story than
RDFing out o f a pickup. You c an' t mount
an antenna on a horse. Typically, a mounted
hunter uses a hand-held yagi with a fair ly
short coax and the receiver in his pocket.
It's a fol ding yagi and we offer a little ny·
Ion case for it that will auach to a sadd le.
Almost all usc the receiver 's speaker- my
few usc an e arphone.

"T here's another foxhunti ng group tha t' s
totally different. They arc actually there pri
marily for the hunt, thoug h on ly in about
o ne out o f 200 trips would they actually kill
a fo x. T hey 're in it fo r the chase, though ,
and that's the e xci ting part for them. I guess
it' s the same as it is for you hams pursuing
a hidden transmitter. They use their pick
ups and CBs, but they hunt mostly on tim
ber company lands, 10.000 to 20,000 acres
or more . I' ve been o n both sides and bo th
are different, b ut both are good groups.

" We build o ur radio collars in -ho use.

Most o f them put out abo ut 20 milliwans in
the 2 15-225 MHz range, giving 60-mill i
second p ulse s every second or so. We typi
cally cater to foxh unters who have abo ut 15
to 20 hounds in the ir pickup . All those
would ha ve ac tive transmitters on them.
They would he trying to track or triang u
late hounds that are o ut, say a mile or so
from them. O ur receiver allo ws them to

space those tra nsmitters out frequencywi se.
T here's very little inte rfere nce among them.

" For so me customers. we add a 'tree
switch' to the collar. Hounds that bear hunt
ers use will bay the bear up into a tree. When
the hound raises up on its fro nt feet onto
that tree and tilts his head back, a mercury
switch kic ks a resistor in parallel with an
other on the timing circuit and it make s the
tra nsmitter pulse at a faster rate . T his le ts
the hunter kno w that the ho und has trap ped
a hear and they need to get there q uickly.

"Some hunters in Utah and Idaho use ear
phones because they ' re dealing with re ally
weak signals and long dis tances in mo un
taino us terrain. Most of the time they 're in
contact with thei r ho unds, but occasio nally
one will get o ut and they won' t be able to
locate it. T hen they 'll use their radloloca
tion equipme nt to gel in touch . Occasion
ally, a hound will slip o ut of i ts radio coll ar
and yo u have to go find it.

"For them, especially, we do everyth ing
possible to get the sensi tivity up. We usc
hig h-gain low-noise preamps on the receiv
ers. Hu nters in mountainous terrain usc a
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Photo C. DOli lYelch IV6l>FIY mounted (I

KCI to his dual-antenna s/l iffer for (I rc
cent transmitter hum ill Fountain Valley,
CA. Look closely 10 see if on the hori,;ol1l(/!
boom.

we re included in ve hic u lar ins ta lla tio ns. 10

help operators get the highe st e ffic ie ncy
from thei r high-Q mobi le anten nas for the
HF ba nds.

In recent years. FSr.ts ha ve found a new
mark et - hug swee ping . Bel ieve it or no t,
there arc ple nty of people wh o thi nk that
there arc Liny transm itt ing devices all over
their homes and offices. ready to capture and
se nd thei r mo st int imate conversations 10
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earp hone -weari ng agents in tre nc h coats
si tting nearby in dark vans. S imple FSrvts
costing a few do llars to build arc easy to
se ll to the se folks. some times for hundreds
of bucks each .

Wa s it this market that prompted NCG
Company to introduce the KC1 ·R and KC 1
B "RF Bugs'?" (See Photo A.) Distri buted
in the US A by dealers of Comet antennas.
these lit tle devices " find hidden transmit
ters and ensure privacy," or so it says o n the
package .

T he KC1 -R and KCI- B (the o nly di ffer
e nce h color of the case) weigh only a quar
ter of an ounce each . Inside the almost-c lear
p lastic c ase a rc a co in-ce ll batte ry ami a
c irc uit board wi th six light-eut iuing diodes
(L EDs) and other surface-mount components.
The two-inch antenna is curled inside the case
(P hoto B).

T he obv ious question from prospecti ve
purchasers of the KC I is : "W hat's the range
at which it ac tivates?" T he ans wer is n ' t

sim ple . The antenna is curled up in almo st
a full circle and the re is 110 counterpoise
except for the tiny circui t board . So sensi
tivity depends on orientation and whe re it
is (hand . pocket. c tc.j . It also is a function
o f the transmitter 's powe r, frequency, and
modulation . In my test s, I usuall y held i t in
my ha nd at arm's length from my body.

NCG c laims that the KC I acti vates within
12 inc hes of PCS phone s and 40 inche s of
SOOMltz cell phones. In my tests, it didn ' t
ligh t until I got to 15 inches from a 800 MH z
1.2-wall analog mobile pho ne . Hand-he ld
800 MHz pho nes run o nly 600 mtlliwuus.
so de tection distance with the m shou ld he
even le ss.

O ther po rtable phones gave less detectio n
range : Two inche s from 900 MHz spre ad

spect rum handse t or its base, one inch fro m
a 49 MHI cordless hand se t, and a quarter
inc h fro m its base whi p . O n the o ther hand ,
the first two microwave o vens that I tested
se t off the KC I at o ne foo t from the door.

What about two meters?

No claims arc made o n the package about
performance on ham bands. With its very
short antenna. se nsit ivity Oil freq uencies
below 500 M Hz o ught to be mu ch less than
at UHF and microwaves . Detection distance
for a typica l 146 .565 MHz ammunition-c an
half-watt hidden transminer with quarte r
wavelength whip antenna turn ed out to he
4 inc hes from base of the ante nna and close r
a t the antenna tip. It was the same for a
ty pica l two-meter handle-talkie.

A 25 -watt 146 or 225 MHz mobile rig o n
a S/8-wa velength an tenna wou ld acti va te it
at six. to eigh t fe et from the ante nna . It

sho uld be po ssible to open the case and at 
tach an externa l antenna to the board fo r
greater se nsitivity o n HF and VHF, hut I
haven 't tr ied that ye t.

The KC I has no sensitiv ity control. O n
most FSM s. you can dial hac k the scnstnv
itv to reudilv determine whi c h antenna in a, .
closely spaced group is radiat ing. You can' t

do that o n high-powe r trnnsmiucrs with the
KC 1 un less you wrap it in foi 1.

What about finding those secret listening
devices'? T hey have very low RF po wer out

put to keep the battery size as sma ll as po s
sible. My guess is that you' ll spe nd a lot of

time sweeping with the KC l before you find
one .An Audio Tcchmca wireless micr ophone
on 170 MHLwouldn't activate it until I put it
within o ne inch of the rear of the case.

One tra nsmitte r hunt ing task for whic h
the KC l is we ll sui ted is proximity warn
ing. Man y d ua l-antenna RDF add-Oil units
such as the Vector-Finder by Radio Eng ineers

and the Fo xhound by Ra msey Electronics
give left-rig ht and fron t-re ar indica tions

o n ly , wit h no atte n tio n pai d to si g na l
strength. Us ing these units , it's easy 10 walk
over or past a buried or otherwise wel l-con

cea led transmi tter. By incl ud ing a KC l in
the system as the hunter in Photo C d id ,
yo u' H kno w you' re ve ry c lose whe n the

li gh ts start flash ing.
T he KC l rea lly isn ' t an f SM , because

there is no meter. T he LEDs aren't a bar

graph, they j us t fl ash in seq uence . T ha t
makes it d ifficult to usc as a tunc-up aid .

T he LEDs continue to flash for ten seconds
afte r the RF goes away. T his impro ve s de
tectio n o f p ulse d signals suc h as di g ital
phones, hut it detract s even more fro m its

use fulne ss as a mea suremen t tool. Hey
NeG, how abo ut a ham model wit h a bar
graph and wit hout the lo ng del ay?

T here is no O N/O FF switch. When you
rem o ve the pl ast ic s tri p to co nnec t the
C R203 2 batt ery and activate the un it. it
d raw s abou t 4 m icroampe re s in stand by.
Don ' t worry \O() mu ch about draining the

batte ry. as it sho uld last about 6 years that
way. When the LEDs arc flashing . it dra ws
an a verage of abo ut 13.5 milliamperes. so
o ne battery shou ld be good for over 5000
ten-second acu various.

Bottom line : Despite its high "c ute ness"
factor, the KC l is just .. c rude RF indi cator,

no t a c al ib ra ted te st in strumen t. For 15
bu cks , it ' s wo rthw hile for d oi ng qu ic k

checks o f transmit te rs and a ntennas , and to
verify if the antenna you just spotted is that
of the hidden T or j ust a decoy. BUI serious
foxhunters will also wan! to have a better FSM
with se nsi tiv ity control and exte rnal an tenna
provisio ns in thei r RDF arsenal s. fa
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Time on My Hands
And things to do with it - like write articles.

Having been retired al the tender age of 55 tor medical reasons, I found my self with a
considerabl e amoun: of lime on my hands an d looking f or way s 10 occupy my self
without driving Ihe XrL /Orally berserk. As .1 long-time bUI inaclive ham, I decided to
get .?Ctive on the ai r - not just VHJ-~ but /IF as well.

A
n issue of 73 suggested
sources for used equipment
and auctions. and I rapidly

made contact with an interesti ng chap
in Florida who just so happened to
have an Icom 740 for sale at a price
that fel l into my budget. Not wanting
to make a long story even longer, the
equipment and my check changed
hands, the add ition of a GAP Titan an
tenna. some coax, and I found myself
on the air and loving every moment 
except for the fact that I wanled a
watch that would ind icate both local
and G~lT times ami have separate
ca lendar dates for each zone.

Looking had to Illy misspent youth.
I recalled the lovely RolexH I GMT
Master which sal proudly on my wrist.
thro ughout Ill) ' tours of duty in SE
Asia, while worki ng for the US gcv
em mcnt. A quick Internet search rc
vealcd that a replacement fo r said
watch would cost about $3.mXJ more
or less, and the XYL was adamant
about not spending that much on a
watch. The same day, nursing my
wou nds (fry pan app lied to side of
head at close range), I happened upon
a display for Timex" watches, and
noted that a considerable number of
the m fea t ured dual and even three

indepe ndent time zone displays. This
seemed like something 10 look into
further. so I examined several and dis
covered that the Expedi tion mood
watches had both dual time zones and
independen t calendar date displays.
and they sold for less than $30 at my
local mass merchandi ser and discount
store.

We acqui red one and determined
that we could se t the basic or default
time 10 read local EST with its appli
cable date, and the second ti me zone
could nOI only he set fur GMT. but
with the corresponding date and 2~

hour format as well. A press of the
mode switch se lected the second time
zone, which remained displayed unti l
you elected 10 switch 10 one of the
other many features . This watch. cost
ing a fraction of the amount I wou ld
have li ked to spend on a Rolex. has
served me well du ring periods of com- .
munications when I want to know the
UTC , GMT, or Zulu ti me for logging,
QSL cards. etc. The watch is rugged,
accurate, and above all cheap, and has
made my ham activities just a bit more
fun - except that I do dearly miss thai
Ro lex, it had real snob appeal. So if
you are looking for a watch for Field

Day, DXpcdi ti ons. or just 10 impress
your JAG fans. you can' t go wrong
with any of the Timex Expedition se
ries digital watches. Just make sure
that the model you select has indepe n
dent date fu nction.

PmH~ I' and the loss thereof

For perhaps on ly the second time in
the past two hundred years or so. the
South. and specifically the home QTH
area of Smyrna (a suburb of Atlanta.
Georgia} has had an incident referred
to as the "recent unpleasantness: ' The
first such reference. I am told. referred
to the illegal occupation of the South
by the North during what was called
the Civil War. The week started out
just line - in fact. we had record high
temperatures - and then it happened:
A combi nation of severe cold weather
and the gra ndpappy of all ice storms
left some ~OO.OOO of us without elec
tric ity. heal. and every creature comfort
that comes with it.

The home QTH was a pleasantly
balmy 40 degrees (inside) (outside with
the wind ch ill it was around 10 de
grees). and fo r the next four days it
was more of the same. Trees which
had graced our modest home. Tara,
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Fig.i. Attenuator circuit,

were covered with icc. and the COl11 

bincd weig ht of the icc. plus high
winds. caused them (0 come crashing
down on the house , my daughter' s car.
am] ge nerally making life eve n more
miserable. Luck y for us. we found a
motel which wou ld accept the family
retaine r. a well behaved Lhasa Apso.
and we sweated out the balance of the
storm in re lative comfort conside ring
the only open restaurants asked if yo u
wanted it "super-sized.'

Once things had returned to normal,
and the fami ly to Tara. l set out to en
sure that the ham rig wo uld at least he
operational no matter what. Being phys
ically cha llenged (that's po liticall y
co rrect for handicapped). I have the
adva ntage of usin g an electri c-pow
ered chair to get around in. The cha ir
obviously runs on hatrcrics. and hatter
ics have to be replaced on a peri odic
bas is. In fac t. they recommend replac
ing: the two healthy-size sea led 12 volt
gel cel ls on an annual basis. regardless
of their condi tion. Having just re
placed mine before the storm, I looked
at the two "old" ba tteries and learned
that they were capab le of deli vering 33
Ah (amp-ho urs) each. Hmrnrn. if I
connected them in parall el. that wou ld
mea n I' d have someth ing in the ne igh
borhood of 60 Ah to supply power to
v.... hatcvcr rig I wa nted to li se. A qu ick
hit of wiring , positive to pos itive, neg
ative to negative , placed them in para l
lel (they were series connected for 24
volts in the cha ir) and overnight on the
conventional automoti ve battery charger
res ulted in a ready-to- use , relat ivel y
high-capacity emerge ncy sou rce of
DC power.

OK, so you aren' t lucky enough to
he phys ica lly cha llenged. You just
might, on the ot her hand , he ab le to ge t
yo ur hands on two or more of these
batteri es by lett ing your lingers or key
board (ass uming computer literacy) do
the walking ill the local Ye llow Pages
58 73 Amateur Radio Today . August 2000

directory under medica l equipment.
What you are look ing for is a dealer
who services and perh aps sel ls e lectric
mobili ty aids, commonly re fe rred to as
"scooters," or powered chairs. A phone
call, fo llowed up by a visit, just might
result in you carting away some of the
old batteries or at worst paying a few
dollars for them. These batteries, as I
mentioned, are quite heavy-duty - the
33 Ah rating is not unusua l - and
quite frank ly, the two I have, even af
ter a full year 's use and recharging, are
still quite viable .

If, on the other hand , you don't like
wa lking through the Yellow Pages, or
for that matter calling people up, the
same batteries are available, along with
literally thousands of others, from a
company called BATIERIES PLUS IM,
a national cha in of stores sell ing every
type of battery you call imagine , and
probab ly a dozen or so more that
you've never even cons ide red. They
have a Web site: [www.Buuericsplus .
com], and a toll -free number, I (800)
67START, if yo u need more informa
tion. By the way, the batteries for my
cha ir seIl new for about $45 each, so
even if yo u can't get a used pai r, the
new ones aren 't a ll that expens ive .

How to peacefully coexist with your
trausverter-

As I was setting up my stat ion, I' d
heard tha t six meters was getting quite
hot, and rather than buying a single rig
for six-FM, one of my friends at the re
peater association suggested the Ten
Tee 6 Meter Transverter. Naturally, I
ordered one, but I did take advantage
of their used and demo li sting to buy a
fac tory- wired unit (de mo) that was
ready to go and carried a wa rranty
same as new. There was one catch: The
input from the transce iver could not he
more than 5 W, and as far as I could
tell , the Icorn 740, even with the RF
cranked all the way down , co uld put
out more than was safe to use.

Obviousl y, some sort of auenuator
circui t was necessary. The trans vcrtcr
specifications sho wed that the input at
5 W would res ult ill about 10 W out 0 11

six, which was exactly what I wanted,
at least for now. I could have gone into
the rig, and, using the chart supplied in

the Ten-Tee manual, changed a sing le
res istor va lue and been "good to go"
j ust as long as my RF input did not ex
ceed lOW. The manual cautioned that
you would not be able to operate in
pro longed key-down situations such as
FM, Well, co nside ri ng the fact that I
cou ld not accurately veri fy the ou tput,
eve n with the RF turned all the way
down, the circuit sho wn in Fig. 1 was
born .

There 's nothing overly complex
about it. You need a tota l of eight resi s
tors, four 33 oh m and four 270 oh m 2
watt com position resistors. So, 1 lied:
There is a bi t of a problem. Last time I
looked at my local Radio Shack, the
resistor assortments stopped at I watt,
and I had to searc h high and low, with
out success , for a local source of what
used to be a fairly common value and
wattage . Nothing: stops a reader of 73,
and a small ad from RF Parts Com
pany and a min imum order (I think it
was $25) brought these now nearly ex
tinct components 10 my door. RF Paris
has a Web site [www.rfparts.com]. and
a toll-free Humber I (800) RF-PARTS
lor, for the a lphabe tically challenged,
I (800) 737-2787]. We mounted the
res istors on a couple of terminal strips
(you do know what a terminal strip
is") and used two 50-239 coax con
nectors for Transce iver RF in, and Out
put to Transvcrtcr. The circuit. mounted
in a small minibox. pro vided us with a
margi n of safety and several happy
days of contacts on six meters , all
modes. Tr y one yo ursel f - it's a natu
ral if you aren't sure how low your rig
can go . Wh ile you're at it, te ll the fol ks
at RF Parts you read abou t them in 73.

Computers: Every article has to
mention them

There seems to be an unwri tten rule
that every, or almost every, ham or
technical article has to mention or re
fer to computers. Not will ing to break
the rule, we will mention computers.
Hams and computers go together like
white on rice , unless. you are health
conscious, and then it' s brown on rice.
We arc bombarded with ads for them on
TV, ill the newspapers and magazines,
and everyone wa nts one. So as a ham,
you are no exception, except that you



are a bit smarter. You kno w that last
year ' s technolog y or. for that matter.
technology that's two or even three
years old is more than adeq uate for
logging. rig contro lling. PSK3 1, and
packe t opera tio ns. You arc the last per
son who w ill spend too much for a
computer - o r arc you'!

Hamfcsts arc g reat places to meet
people, buy a boat anchor or two. e ven
pick up some sma ll parts or antenna
cable , but they arc the la..t place I' d go
to buy a computer. Granted you might
see a bargain. but can you rea lly evalu
ate th is bargain , w ill it work when you
get it home, does it even work now '!
Think about it, and let me tell you
about another source. not unlike the
gel ce ll batteries , that can save you
some rea l money .... hi le ge tting a good
value for whatever mo ney you do ha ve
available ,

G iven that technology changes at a
rate almost eq ual to the current in
creases in gasoline prices. a nd that
companies b ig and sma ll are afra id to
be le ft beh ind the " technology curve."
whate ver that is, there are hu ndreds o f
computers be ing decl ared e xcess and
or surp lus by these companies rushing
to buy the very newest. fastest, and
"best." Then , yo u might ask, where do
these old computers go'! Exce llent
question. Large and sma ll companie s
contract with other companies such as
Technology Renaissance [www.ovinet.
com] to purchase the ir o ld sys tems. re
furbi sh them. and resel l them to others.
The technology can he as "yo ung" as
last year's laptop, o r as old as a two- or
three-year-old desk top . Regardl ess o f
the age, the se ller considers the m old
hat. o bsolete , not enough hells and
whist les to mee t today's needs, and
you c an benefit.

I firs t came across these rcsellers
when I wa nted a laptop fo r use when I
spent a prolonged stay in the hospital.
What I wanted was someth ing to su rf
the Web, and not a great deul more , It
had to he small. and relat ively power
ful . and it had to he C HEA P! My firs t
laptop was an AT&T 4R6 DX-HXJ,
with 40 ~tB RAM, 750 MB hard drive.
Ac tive Matrix Color Disp lay. and 28,8
mode m. and came with a carryi ng case
and the bu siness card of the previous
o wner. an AT&T sa les perso n, A s 1

reca ll, the whole package cost me less
than S450 with a one-year w arranty, It
d id the j ob for me - perhaps the sales
person needed someth ing fa ster. a

Pentium or better. but for my purposes.
it was a great deal. I used it for over a
year. and then made the mistake of
lending it to Number One Daughter to
use at college , Within a month. a com
puter that p robably had bounced
around in a car trunk for a few years.
spent marc than a few days in hospital.
was dead - beyond resuscitation.
Imagine how I'd have fe lt if it was a
new S2()()()+ system. I cried a bit and
called their local number and fo und I
could now get a Pentium. C ompaq
5400 Lite with C D- ROM. 2.3 G B hard
drive. 32 M8 RAM. color d isp lay. 56K
modem. a nd a year 's warranty (but no
case) for less than $600. I jumped at it.
bo ught m y own case. and am present ly
wiring up the interface for PSK31 and
looking for a good logg ing program
(any suggestions, please E-mail). Whcn
I p icked my syste m up. H· P Vectra
de sk tops (Penti um) we re se lling for as
litt le as 5125 (less the mo nito r).

Your be st bet in findi ng a co mpa ny
like I di d wo uld be to ca ll around.
The y mi ght be lis ted in yo ur phone
book as C om puter Rcsellcrs. or you
mi ght call the IS (I nformatio n Sys
tems) peop le at any large co mpany in
your area. They should be able to steer
you in the d irection of whoever buys
their o ld systems .

It 's a wrap

One th ing 's fo r sure: You can have
time on your hands and make the most
o f it. or you can just watch it go by (or
" go buy." as the author Freudianly had
it oriai nallv - cd .].- .

Remember. if you contact a ny of the
companies listed in th is art icle. be sure
to tell them vou read about them in 73
Amateur Radio Today,' fa

N EUER SAY DIE
connnuedjrom page -l

someone to Korea to find out how
they' re able to run circles around us wit h
schools that cost o ne third of ours to run .

We don 't have to do that. There arc

several hooks I've rev iewed in my edito
rials und are also reviewed in my Secret
Guide 10 wisdom. which tell about
American schools which are graduating
outstanding kids at a fraction of our pub
lic school costs. But as long as yo u keep
reelec ting your crook to Congress, the
NEA's millio ns o f dollars in ree lection
campaign donations are going to cos t
you and your children bill ions and put
American businesses at a competitive
disadvantage with other countries.

Some Nerve!

Now that I understand that serendipity
is o ften more than just chance. I enjoy it
all the more when it happens. Like today.

It staned this morning with a phone
call from a reader in Last Vegas who
wondered if I'd heard about us ing an au
tomotive circuit tracer buzzer on warts
and st ings. Well. no. but I did know that
Amazonian Ind ians used a wire from the
spark plug of the ir boat motor to neutral
izc snake bites. and that some people in
Australia cured a deadly virus by getti ng
lapped with an electric fence , The
Jungle Flying Doctors take alo ng a litt le
hand generator for snake and other po i
sonous bites. The serendipity came in
when I was fi ling things tha t had piled
up around my office and I came to a
booklet on the ElectrIcare nerve stimu
lating unit from Nikken , the magnet
company, It seems to be similar to those
little crystal-powered gadgets, but run
by batteries.

Toduy's doctor's concentration on
pi lls and shots, and the bl ind eye mcdi 
cal research has turned on alternati ves
such as acupuncture, magnets. electric
ity, and even the psycho logical compo
nent of illnesses. is a shame on the modi
cal establishment, and one whale o f an
opportunity for independent researchers
to show them up.

Atomic Physics?

There ' s a lot of wool pulling goi ng on ,
what with the zoo of particles phys icists
have disco vered o nce they blew atoms
apart . But. for all the billions of dollars put
into scientist welfare (called research),
current theory doesn' t explain such basic
stuff as cravttational. magnetic. or electric
fields. Or why we have- inenia. Or how
photons and rad io waves travel through
space and act like both panicles and
waves. Quantum theory? Wc sec it in the
lab. but scie ntists have no good explana
tion for it. Current theory doesn 't tcll us
about the structure of electrons. protons,
or neutron s. It doesn 't tell us what en
ergy or electrici ty is. Or bow matter can
be turned into energy and vice versa.

Continued on page 62
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PROPAGATION
Jim Gray W1XUn

210 E Chateau Cirde
Payson AZ 85541

[jim peg@cybertrails.coml

The Doldrums

The BEST days for propagation are likely 10 be A ugust 7-10 and 27-3 1, while the POOREST
days are expected 10 be August 15-24. The remaining days should be Fair (F) or trending between
propagation conditions as shown on the c.:11en dar.

Good daytime DX 10 man y pan s of the
world , with max imum signa l strength oc
c urring during thc late afte rnoon hours.

on transequatorial paths to North and South
America,Africa. and the Pacific. is expected
on (Gjood days, with signa ls peaking in
streng th during the local afternoon. Plenty
of sho rt skip to 1,500 mil es or more should
occu r on (G)ood days .

15 and 17 meters

250) well below the peaks of previous cycles
(300---3 50) . During May, the so lar nux
dropped to 135 or so for several days . The
numbe r o f mag ne tic fie ld di st ur bances
caused by solar d isk e vents appear 10 be
reaching a maximum as thi s is being writ
ten, an indicationthat cycle 23 may be close
to its peak . If correct. we can expec t a slow
decline in HF prop agation beginning about
2<X1I and lasting over the next th e years to
a low during 1005 or 2006.

One interesting phenomenon I have noticed

T he usual summertime doldrums will
also prevai I o n the HF band s th is

month. accompanied hy signal fading and
generally weak strengths between about 10
a.m . and 2 p.m. lccul lime in your area .
Morning and afternoon short skip and DX
signal strengths will be ge nera lly bette r than
at other times during the day, and on the
BEST days, the 15 , 17. and 20 meter bands
may he open long after local dark.

So far. Sunspot Cycle 23 has produced
disappointingly low solar flux \"allt(s (200-

• These bands us ually close after dark. Day-during the past year
or so is that the ac- time short skip is expected to 2.300 miles

I EASTERN UNITED STATES TO: I tua l band "condi- and beyond on tGjood da ys.
,

"" 00 00 ~ 00 00 " " " " " ec ~ t lons" frequ e ntl y

~"" "'" !!i11 lM7 DO NOT seem 10 20 meters
AUSTAAlIA 1Z11~ l;U l~ '2115 ro~ '211~ ro corre late w ith th e
CE~TAA~ ...1,1. 'Si17 'Si17 , Si17 eo ~ ro eo lG'12 101' 2 Good DX co nditions bo th day and night.
EUAOPE »~ »~ , 211 e '21'e ~" 12115 '2/1 5 solar flu x va lue.. o r
F...A E"'ST ac ,5,117 ec the Boulde r A and with best signal streng ths occ urring after
,.....w...n ' 2115 12115 ~" 20117 ro" sc Boulde r K ind ices sunrise and aga in in the late afternoon and
INOlA eo ae ec '''''I,Il o-EAST ao 2(li~0 ~~ lV1 5 '21 15 121 1~ broadcast by WWV e vening hours. You can also expect to hear
I'lUS&AIC,I.S. "'" "'" "'" "'" at 18 minutes. a fter strong sig na ls in the west. northwest, a nd
S E ASIA '~17 "'"SOUTH AFRIC'" - "'" 121' e 1 21 1~

eac h hou r. Paci fic areas during hours of dark ness .

""""- -. -. ro ec 10 '2 10 '~ Dayt ime short skip be yond 2,000 m iles is
IWEST COAST 15117 ro .. »~ »~ »~

...,
' Qr l ~ '0'1 2 , 5/11

CENTRAL UNITED STATES TO:
Band-by-band antici pated on most days.

,"-"'" 1 5.~ 7 17i2(l 17-'2<l ..., 1],'20 "'"
summary

30 and 40 m e ters
...USTfUo<-.... lSi17 lSi17 ,,~ "'" ro ro ro
ca.TfUo<- AU. 15117 "'" "'" "'" l7.'20 "'" "'"

,~, ,~, l Qr12 10112 t 10 and 12
EUROPE U /2(l "'" 17120 17120 I meters Good OX to most pans otthe world from
FAA EAST , 5,117 "'" "'" »~ "'" "'" , our location is likely during nig ht-time
,HAWAII 15117 15117 1&17 se "'"

...,
"'"IND A 151'7 ec eo ' 5117 Gooddayume DX hou rs, beg inning at sunset and extending

MID·EAST "'" "'" eo
I'lUSS'A/C, I,S. 17120 17120 "'" 17120 '21' 5 121 l ~

S,E, "'SIA 15/17 eo ac sc 15,/1 7

SOUTH ...FRICA ac 15,117 so ec
SOUTH AM lGil2 15117 »~ »~ 10'12 101'2 Augu st 2000

WESTERN UNITED STATES TO:

"-"'" 'G'12 1S117 '" ~ »~ '" 15,117 SUN MON TUE WED THU FRI SAT

AlJ$TfUo<-l'" lG"2 1&17 1S117 ro ec ro~ »~

I'CE'fTAA,L AIol 15/17 15,117 "'" "'" "'" »~ lQr12 '5/17 1(lr12 1 F 2 F 3 F 4 F 5 F

'''''''''' ro ro 15..17 1!w'17 ro ro ,
FAA EAST 1(lr' 2 'Si17 ec ec »~ ec '!!I 17 I' F-G 7 G , G 9 G 10 G· F llF 12 F-P
~.u tc-ra "'" ro ...,

»~
...,

'" ro 1:;'1 7 '!w'17 lSi17 I,- lSi 17 ro 1Si17 ,
I....D-EAST ac ro '5/17 ro 13 P-F 14F 15 F-P t P 17 P " P 19 P
,AUSSlAiCJ,S '" ac " ro ro

120 P-VP,S E. ASIA 10112 ec , !1117 'M 7 21 VP-P 22 P 23 P 24 P-F 25F 26 F-G ISOt.m1 MAIC... .. " ' !II17
SOUTH AM. 15117 15/17 15/17 ro ac "'" 1G'12 27 G 28 G 29G 30 G 31 G IE"'ST COAST 101'2 101' 2 15,117 "'" »~ '" 101,2 lQ{'2 .. ac
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We pay SCAS HS

(we ll. c heck)

for articles!
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Write to Jo yc e Sawtelle at

70 Ha ncock Rd., Pete rboroug h, NH
03~5 8

VFO trimmer so you co uld hear its signal.
T hen yo u reset the recei ver to the high end
of the VFO' s output and adjusted the VFO 's
co il so you cou ld hear the signal. You d id
this o ver and over again unt il the two ends
were balanced . What you ended up with is
a VFO that tracked from the high end to the
lo w end . Now. if yo u have ever tried this
using the me thod desc ribed above , yo u' ll

go batty!
Here ' s a n easier and qu icker method.

Yo u' ll need a good freque ncy co unte r. AI
10 ..... both the HW-8 and you r counter 10
warm up for at least 30 minutes .

Couple your counte r to test point two .
This is resistor R49 . Go to the end of the
res istor that is closest to L9, the large VFO
coi l. The VFO in the HW-8 runs from 8.895
MHz to 8 .645 MHz. The idea is to se t the
VFO so it will track from o ne end 10 the
other between the two frequencies of8.8895
and 8.645 MHz. You adjust the trimmer 10 
cared o n the VFO tuning capacitor (C302R)
and the slug in L9 . Again, the idea is 10 set
the trimmer and slug so the VFO will run
from 8.8895 10 8.645 MHz. II' s no t easy 10
se t. so do the best you can. I find that the
trimmer on the VFO tunin g capac ito r is very
touchy !

After a few hours, my Ham veution 2000
HW-8 was wo rki ng like new.

Some c losing thoughts about the HW-8 .
A ltho ug h the manua l calls for 3.5 watts o f
RF into a 50 -ohm load. I' ve found the se
va lues to be much closer to real life :

Transmi t power ts 13.8 volts into 50-ohm
load: XOmeters 1.5 watts, 40 meters 1.5 waus.
20 meters 1.5 watts. 15 meters 1.2 watts.

Of course. I ' ve seen more power in some
HW-8s on 80 meters than 1.5 watts. but the
val ues shown are very typical.

On rece ive : 80 meters 0.5 J.1V, 40 meters

0.6 J.1 V, 20 me te rs 0.7 J.1 V. 15 meters 0.7 J.1 V.
Of co urse, yo ur HW-S may have a much

ho lle r front end . bUI again , these val ues are
typical. In o ther words, your mileage may

vary!
If you happen upon an HW-8 th is sum

mer at a hamfest. be sure you pick it up .
Even though they are nearin g 30 years old,
the y' re sti ll a verv incredib le rad io . fa

• •

Setting the VFO

So before the ink dri es o n thai new license
or upgrade, lake a look at what you can do to
help out. This is a very spec ia l hobby, with
special requirements and special responsibili
lies. But that's okay, because it att racts a
pretty special gro up o f peo ple . m

QRP
cotUlnuedJrom paqe 5 0

There 's o ne scheme that Heathkit used in
almost a ll of their analog vro designs: Yo u
had to balance the ends of the VFO to ca li
brate it. Here 's how Heath wanted you do
to it:

You used a recei ver 10 lis ten 10 the out
put o f the VFO. You then turned the receiver
10 the low end of the VFO. Yo u adj usted the

80 and 160 meters

afte r sunrise. Hig h static levels due to oc 
casional thunderstorms along the path of

propagation may be expected. Short skip
between 500 and 1,000 miles c an be e x
pected o n most days.

So me weak DX o penings may occur d ur
ing darkness ho urs and around sunrise, b ut
will often be masked by high noise levels
d ue to thunderstorm static. Ni ght-time sk ip
between ZOO and 2.000 miles may he ex
pected, but daytime skip will be limited to

aboul 200 mi les. 73 , W 1XUn. m

ON THE Go
COrllill uedJrom pctgP 48

comm unicator. There are a hundred things
thai canno t be done at the last minute . The
lime to get these do ne is when they are the
farthest th ings from your mind .

4 . Participate in local network activi ties.
There a re many opportuni tie s - weekly
training ners. traffic ne ts, and Sky Wa m .
There is a d iscipline thai is requi red fo r a
net to operate efficie ntly and effectively. If
you arc a reg ular part ici pant, thi s d isci pline
become s almost a rhy thm in yo ur operating
technique. D uring a rea l e mergency it is
evident who is used to operating in a d i
rected net and who isn ' t. As the punch line
10 the o ld joke goes, .. . .. practice , practice ,

practice!"
5. Invo lve o thers . In the e vent o f a real

emergency yo u' ll need every operator you
can gel. Invite others to participate. If yo u
hear a new ca ltsign o n the local repeater,
invite them to a club meeting or a net.

6 . Be open to suggestions. Every o ne of
us can do things j ust a litt le better. Ham ra
d io by its very nature is a dynamic hobby
so it is alway s c hanging . Listen to other 's
ideas and be willing to try them. Keeping
peo ple interested and invo lved is easier
wh en they feelthey arc being listened to .

7 . Be a me nto r. When you hear tha t
freshly mi med c all or an interim upg rade
call, lend a hel ping hand . Compliment good
o pera ting practices. Offe r ad v ice - not
c ri ticism . Ma ke peo p le feel like they 're
glad they moved into your neighbo rhood .
And, p lease, PLEA S E do n 't assume the
title of freq uency police . Be there to he lp
no t dic tate .

8 . Slay involved. With a hobby as diverse
as ours. it sometimes takes a tum in an un
expected direction and some people vote
with their feel. If you ' re as good a s you
think. we need yo u 10 Slay ac tive in the

hobby.

se lect the L27/C 77-C78 combi nation for the
final tran sistor.

What happened is ki nd of sim ple once
),o u look at it. Wit h 0 7 shorted , no matter

------------------1 what band you selected you always had sev
eral other stages turned o n as well . That 's
way the heterody ne oscillator d id nOI work .
W hen 80 meters was selected. the 20-meter
c rystal was still selec ted as well. That ' s why
the heterodyne oscillator did not ru n. Two
crystals were in paralle l!

The fix is sim ple . Rep lace D7. Afte r the
ne ..... di od e w a s in pl a ce , the 12 vo lt
swi tching voltage was o nly present when
20 meters was selec ted by the push-button.

T he o nly other fixe s were to the L 18/L 19
co il a nd the trimmer capacitors. T he trim
mers we re kind of easy to fix. T he screw
size is 5 -56 by II4-inc h-long . Rad io Shack
sells a pack for about two bucks . BUI, the
heads of these sc rews are too small to ho ld
the top half of the trimmer together. T he fi x?
I used ny lon shoulder was hers. T he se arc
the same kind yo u would find in a TO -220
mounting kit. The shoulder part of the ny
lon goes the trimmer fir st. Then the screw
is d ropped down in the trimmer. T he trim
mer has the same thread size. so all you need
to do is tighten the screw! Don 't o ver do it.
as you can easily run the sc rew head throu gh
the ny lon washer.

T he Ll 8/L 19 slug was a hit trickie r. Be
fore recycl ing became fashionable , Heathk it
was already into it. Many o f the same com
ponents are used in a var ie ty o f Heath prod
ucts. Case in point is the heterodyne crystals
used in the HW-8 . T hey are the same as in
the Heathkit HW- l 0 I ! So , 10 re place the
broken slug in the L 18/L 19 coil. a slug was
removed from the heterodyne oscillator coil
from a dead HW- IOI . Wo rked like a champ!

1-- - - - - - -
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Continued on p age 64Since the ARRL has not announced

NEOER SRY OlE
continued .from page 5 9

free software that George has written , with
many updates is at the ne w t.:RL listed in
The Cha rt. You will fi nd free pack et soft
ware for just about everyth ing you could ask
that works with Windowsvy. on TNCs, and
on mode ms of the various speeds and he
claims compatibility wi th all soundcards
now. Another outstanding contributo r to the
ham fraternit y.

If you have qu e stion s or co m me nts
ab out th is co lumn, E-mail m e Uhe lle r(@
sierra.net]. I wil l g lad ly share what I know
or find a resource for yo u. For now, 73.
Jack KB 7NO. fa

In space . physic ists need a n ether me
d ium for photons/electromagnetic waves
to travel in. but they also say th ere is no
e ther. Al l parti cle/waves have to have a
vector, but when rhcy try to m easure it.
the partic le/ wa ve disappears.

A basic problem facing scientists is
that the atomic world is so entirel y dif
fcrcnt from the one we arc famili ar wi th
that they keep trying to understa nd it in
the wro ng frame of reference . As Nobel
La ureate Richard Fcynman said, "The
mechanical rules of 'inertia ' and 'fo rces'
are wrong - Newton 's laws arc wrong
- in the,world o f atoms ... here things
be ha ve like nothing we know of, so th ai
it is impossible to describe this behavior
in an y other than analytical wa ys ."

A hundred years ago Bcssa nt and
Lcudbeatcr, two Theosophists, using med
itation as the ir microscope, outper
fo rmed any microscope we have yet in
vented with their desc ription of- atoms
and their movement. The y described a ll
of the known elements , plus c leme nts
a nd isotopes which were still un known
at that lim e , right on down to qua rks,
subq uarks and strings. You can read the
deta ils in the Stephen Ph ill ips book re 
vie wed on page 10 of my Sec ret Guide
to Wisdom.

I suspec t that, if sc ie n tists could get
past their disbelief in the power o f the
mind, that they m ight be a ble to come to
grips wi th quantum mec han ics a nd start
being able to understand more about
physics fundamental s.

Heck, much o f the physics establish
mcnt is still in de nia l over the trans m uta
tion of clements, need ing bigger and
bigger brooms to sweep the mou nting
e vidence under their already bulging
carpel.

Now W hat?

any plans to do anyt hing as a resul t of
the FCC's restructuri ng mo ve to help
kick-start the hobby, and the ham indus
try seems too disorganized a nd 100 near
bankruptc y to do m uch, thai leaves only
the ham clu bs.

Yes, I have a plan . I thi nk you' ll like it.
Step one w ill be to ge t a C D-RO M of

th e Cattbook so you can get a list of all
the ham s wi thin easy driving distance of
your c lub's mee ting place an d print it
oul.

Step two wil l be to split the list among
your c lub mem be rs so they can ca ll cv
cryonc. You want to fi nd out if the y ' re
inte rested in upgrad ing under the ne w

f------- --- - - - - - -----1 rul es, and they ca n be offe red a personal
invitation to the next c lub mee ting.

Step th ree : Add the names to your club
newsletter mai ling list of a ny hams who
haven 't slam m ed down th e phone .

Ste p fo ur: Organize licen se test groups
to disc uss the Q&As after each club
meet ing, and have your VECs there to
give the tests.

S tep fi ve: M ak e darned sure your club
meeting is fun . Have an inte restin g
speake r - a ham dealer or manufac
turer, or perha ps a local ham who's in 
vo lved with ham satel li tes , packet,
SSTV, or somet hi ng el se exc iting, like
showing off QRP rigs a nd the cards gar
nered with ' e m . Have a report on how
OX is doing on each of the ham hands.
What's doi ng on Sm. and so on . A clu b
meeting is show hit , so keep itlively and
fun . Be sure to introduce any new faces,
and publicly congratulate an yone who's
upgraded .

Step six : Afte r the mee ting, you have a
cho ice of helping to s ho rte n your mcni
bcrs'{ives with coffee a nd doughnuts , or
maybe having a bi g plate of vcggtes and
dip. Yes, I kno w whic h you' ll choose.

we've got c lose to 400,000 ham s out
there who need to be enco uraged 10 up
grade to at least General. So we need to
m ake sure they know about th e OX tha t
is roll ing in night and day, a nd the fun
we 're having on the HF hands. It doesn' t
tak e a kW and a beam o n 10m to work
the wor ld. just a d ipole and 100 watts.

Let's get the OX warning n ets go ing
on 2m aga in so DXers won ' t miss con
tacting Dxpcditions. and helping to make
sure hams in rare count ries wish they ' d
never heard of amate ur radio .

Let 's d rive the ham ind ustry c razy try
ing to kee p up wi th the demand for new
gear and antennas .

O h, yes: By the way, I' ve bee n ex 
tre mel y disappoi nted tha t you haven 't
been se nding letters to the ed itor to tel l
me how m uc h fu n you 've bee n having
wit h that ne w rig you bought - a nd
what yo u've been able to do with it.

Now I see Timcwavc has something ne w
tha t may he of interest to a lot of us. When
Japan Radio Corp. pu lled out of the ham
radio fiel d, Ttmc wave acquired the rights
to build their line noise suppressing equip
men t. It looks like a good thing fo r any ham
station ex pe rienci ng RF noise assoc iated
with power lines, elec trical equipment, etc.
II intercepts the noise befo re it ge ts to the
RF stage of the receiver. I took a look and it
is 0 11 their Web site as listed in The Chart.

I read a message on one of the PSK-re
tared re flecto rs rece ntly that sparked a
memory about it piece or equipment thai
works very we ll and doesn 't oflen gel its
due. A ham was telling about the exce llent
luck he had with less than a walt on a DX
RTTY contact with a ham who was running
a kilowatt station.

As I read through this. I reali zed the DX
station was using a superb recei ving sys
tem for RTTY that will virtua lly drag sig
nals out of the mud and decode them. The
secret wea pon was the Timewave DSP
5991.x. For those of you who arc no t aware.
Timewave built a modem into the 599zx that
works along the o rde r of the HamComm
serial modem . The advan tage tics in the
supe rb OSP available from the 59Y zx that
filters RTTY perfectly. I ha ve one of these
along with Ttmcwave's DSP-RTTY software
and it docs work very well.

Thi s made me stop and think wha t ad
vantages we all have now with the sound
card software fo r digital modes including
RTTY. One of the major advantages of us
ing the soundcard is the built-in DSP. H takes
some clever programm ing, bu t we ha ve a
number of clever programmers who have
written software not only fo r RTIY hu t also
for o ther modes .

That is one of the reasons PS K3 1 has
caught on so we ll. It gives us near-perfect
copy, digs signa ls out of the mud and af
fords rel at ively high-speed throughpu t. I
don' t know if Tirnewnve was fi rs t at all this,
but they certainly made a co ntribution.

TH E DIGI TRL PORT

Antenna noise canceled

More ways to skin a cat

continued Jrom page

almost conv inced to go out and buy a new
Colossa-Hz computer. Later . . .

r rece i ved a me ssage tha t Geo rge
SV2AGW 's Web site no longe r responded.
After a bit of searching, I found the same
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Another URL update
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Here a re some nf m~' h..ok~ which
can chlln!:e ~uur life (if ynu' H lei
' em ). If the idea uf bein!: heallh~ ,

.. ealtb\' and ..i'ot' intere-.l ' '011. , ta M- -
readlng. YK~'ou can be a ll tbat. but
on J~ .. h en ~uu knu.. the ~ec reb

which I' , e ~pt'n t a Iift1 lme uncI" er
inl:.

- - - - --~

The 8 ioelec:t rifh:'r Hllnd buuk: This
explains bow tu build or huy 1$1551 a
link electrical ga.1get tha t can help
dean the Mood of any \' irus, uucrobe.
parasite. fungus or yea st. The precess
....as di<;<,:owred hy !>CientislS al the
Albert Eilblein College (If \kdicine .
quidJy p.alenled. and hushed up, I..s
curi ng AIDS. hq u lili, C. and a buoch
of otha serious ill~<;......"" l1te dn;;u ll
c:m be built for uOO"'·r S;:Ofro m lhe: in ·
struction<; in the boul. . $ I0 (lIQ I )
The St-cret Guide 10 \\' i,dmn l b i,
is a revio.'w of around a hUl\(ln.',1hooks
thaI..ill h<:lp you change your life. ~(I.

I oon' l se1l1h,...... books. TItc.-y·re on a
wid... rang... of subje.::ls and will h.:: lp
to make you a very inll.'resling p..-rso n
Wai l'lI you ~... .:: some o f the gems
you've mi<;<;ed reading. $5 (1102)
The Srtret G uid.. tu \\'ulth ' Jusl a,
..Ilh healt h. you'll find thaI yo u ha ve
been hrainwashed by "lhe sY~ll.'m" into
a palle m of life Ihal will keep Y'o u from
ever making lIluch lIloney .mol having
the freedom to Irawl ,lI ul do .... hal you
wan!. I explain Iww anyone t'an gel a
dream job wilh no college, no resulIlc,
ami eve n wilh'lUl an y experie nce, [
explain how you can get sUI lIeuue 10

happi ly pay you lu learn 10,' 11<11you nel...l
10 know to slart your own hu"in,·ss, $5
(1i03)
Th., St'cret Gu id l' tu Healt h : Yes,
Ihere re:llly is a seerel hl regaining your
health and adding .~O 10 60 years 1'1'
healthy living to yvur lik 1bc an"".,,. is
simple. bUl il mea ns nlal.ing so me dif·
ficu h Iife<; lyk changes , W ill )OU l:>e
skiing lhe slopes of As(lt'n .... ilh me
when you're 90 or doddering around
a nursing home ? Or pushing up dai ·
sies? ~o, I' m 001 selling :In) heahh
produClS, 55 (~ l

\1)- WWII Suhmarine ,\ d \ enturr;:
Yes. I Spenl from 19-$3-1945 on a suh
marine, righl in the middle of the war
100 ith Japan. We ab~ gUI suN; <;c\er.U

times_and twiox I 1oo3S in the righl place
al Ihe righl lime 10 sa ve lhe hoal.
What ' s il rea lly IiI.e 10 he d epth
charged'~ And what' s lhe dai l)' life
aboard a suhmari ne lil.e? Hollo about
the Amel ia Earhan ins ide slory ?! f
wu're near Mobik . plea"e \'isit the
Drum. S5 lillO,
Wa)ne's Cari hbean Adwntu T\'S: ' Iy
super t>odget lTavel "IOOes - 100 here I

viaitthe ham s and scuba di ve most of
the isla nds of the Carib bean. You' ll
love the special Liar fare which let me
\'i~ il II countries in 2 1 da ys. diving
all bill one of the is.l ands. G uadeloupe.
where the hams kept me 100 busy with
parries. $5 (11121
Cct d Fuckm Own lew : This is both

a brief hi'IOI)' of cold fusion..... hich I
predict will be one of the lar!!<,st in
du, tri<'s in the world in the 2 1st cen
lUI)'. plus a simple ex planation of ho....
and 100 hy il works. This new field is
going to generate a .... hole ne.... bunch
of billionaires, just as the personal
computer industry did_ S51 #:!0 )
Cnld fu sion Journal: Tbey laughed
100 he n I pred icted the PC ind ustry
gruwlh in 19"75. I"Cs are no.... lhe' third
la'1!e<;1 indu<;ll) in the ....o.-Id. The cold
fusion grou nd fjoor is still wide open,
but then lhat might mean giving up
100 amng hall garnt:S, Sample: S10 (#221.
Juli:.m Schwinl:er: A J\"obel laureatc 's
ta lk aboul cold fu<;iOll------(:OI1finning ilS
validity, 52 (#2of l
Impn )\' in l: Sta t e Gmemmt'n t : Here
are 24 wa)-s lh31 Slalegowmlllents can
cuI e'penses enormously. while pro-
voiding far bener <.ei>'ice_ I e'plain ho.....
:lny gmcmment bureau or departm<.·m
can he gotten to cui ies e,\pen,;,es by :II
le:lst 50% in thrl'\' yea~ and do it co
operatiwly :lnd enlhusiastica lly. I ex
plain how. by appl)'ing a new lechnol
ogy'. lhc sIal'" can make if pos,ible 10
prov ide :lll needed senices \\. ilhout
h:l\'illg 10 levy l illy 1.1 xes .11 all! Read
lhe hook, run for your legis lal ure. an,1
leI's get hll~y making lhis couillry work
like it~ founder~ wanted il 10. Don' l
leave Ihi~ fo r ",omeone elsc" to do. $5
(#30)
I\lankind's Extinction Prt'diction~ : If
allYon... of lhe expen, who have wril·
le ll hooks predicting a soon-lo-come
ca taslrophe .... hich wi ll virtually wipe
1Il0 ,1 of us oul are righI, we 're in
lmuhle . In lhis hoo k I explain ahulll
Ihe various disaSler scena rios. like
NO'l radamus. who ,ays the [)Ilks wi ll
soon shili (as they have several time' in
the pa.<;ll. wiping oul 97% of mankind_
Okay. \00 he's made a long ~lring of pa.<;t
luck)' gues'il"S_ The worSI pan of these
prooictilms is lhe accuracy record of
some of the ex pens. Will it be a pole
shih. a new ice age, a massi\-e <,(lIar
flare. a comet or aSleroid. a biOlerrorist
:ltlat-k? I' m g~'lIi ng ready'. how 3-hout
yo u? S5 (#31l
:\loondo!!.l!le: Afler reading Rene' s
hook. ,....4SA ," oom'd America. I reao.J
eWl) lhing I co uld find on our ' loon
landings. . I .... atcho..-.,j the \ideos. looked
ea refull >' al the photos , read the
astronaut', biographies, :lnd ta lked
with some of my reade~ 100 ho woned
for :'\AS,-'\ _This book {"ill'S 25 good
rea....ln<; I beline the 100 hok Apollo pr0

gramhal.11O have been faked 55 (#321
Cla.., ical :\Iu~ic G uide : A list of 100
CIX which will pro\'ide you .. ilh an
o uts lano.J mg co llection of lhe fine '"
c1a"s ical music ever .... rillen_This is

w ha t yo u need to hel p yo u reduce
stress . Classical musk a lso raises
young, ler ' , IQ, . helps plants grow
faster, and will make you bcahhier.JU..1
wait'Il you Ik.'3/" ,...1Ieof(".. J{'oChalk's fakl
killSmu..iI:!!o5 (# .B )

The Rada r Cm erup: Is police radar
dangcrou..? RlISs Adey K6UI. a .... orld
amhomy con fir ms the dan gers of ra
dio and magnenc fi elds 53 ( II.H I
Three Ga tto Talk..: A prize-winning
teacher explains what's .... roug wit h
American schools and 100 h)' our kid" an'
not hoei ng educated. Why are Swedi ..h
younptlTS. 100 ho start school at "7 years
of age. ka\ ing our kids in the dust ?
Our lid s are inte miona tly being
dumbed down hy' our sc boot system
- the lea..t effecuve and tIl0l01 et pen
sive in Ille wodd. $5 t#35 )
A..pa rta me : a.k.a . l'\u lraSweet. the
stuff in diet drinks, etc .. can cauce all
kinds of serious hea lth rroPletns_\ Iul·
tiple sc len....is. for one. Read all anlllt
il. 1\'.0 pamphlet.. for a tlOt,:\.. IIl;\S1

O ne Huur C W : Using this sneaky
hooklel ... \'en .l Otl can learn lhe: '10f'i.l'

CoJe in Ollt! hour amI pa"" lh.a l dumb
5.... pm HF eillry tes!. 55 1#401
Code Tapt' ITS): This lape "ill leach
y'lli the 1I.11\.'T'i. nWlIh..-r. and pul1l.1ualioo
yoo ntXI-l to I.now' if you are going on to
kam the ~'OI.1c at I.' or 20wpm_55 (114 1)
Cod.. Ta pe (T I3) : Once you I.:no .... the
code for lhe lellen; ...of I ) you ca n go
inunedialely to copy'ing 13 ....pm I us·
ing my s ) ..tem ). 'Ibis should only take
:I co uple of days. $5 (#421
Code Tape lTZU) Or, yo u ca n sIan
righl out at 20 wpm a",l lllasler n in a
we.:lend. $5 (#-131
Wa }'lIe Un-Ua)tlln Tal k:This is a 90
lIli ll U I~ la pe of the (,11k I' d haw given
althe Daylon, ifi nvile,l, $5 (#50)
Wa)'nl' Tampa Tulk: This is the talk I
gave al Ihe T,lI npa Gluhal Sciences
cu nferen.::e- where 1 cover ama teur
mdio. eo lJ fush'll, heallh, ho....ks you
~hlluld read. and so on, $5 (#51 1
$ 1 ~liIliun Slllt'~ \' id ~'o 111e sem:1o f
ho ..... y'ou ca ll ge ne raIl' an ex tra mi l
Iiondllilan.insab , jusl b)' using I' R_Th is
will be one of the h\.'st im eshlk-nls you
or your busilk'SoS ....111 C",.n1Jke.$.WI#521

Reprints uf 1\Iy' Ed itor-ials from 7.1,
Very fe.... lhings in this world an: as we' ve
be...'1l taugbt, and as they appear, I hlow
the whis!Je oo lhe scams around us, such
as the teann ccre.ccr scboot system.. OUT

mOileY. the drug w3/", a ~'nlkge educeuoo ,
sugar.the food giants.ourunheahhy food,
llur'rKk_"S. B IFs, ~urraS.....l'rL etc.
19% t:diturials: 120 pages. UK) cboce

edilurials. 510 t#72'
1m tAlitorial..: 1.\8 fun-packed pages .
216 eduooals. S lO t#7of I
I9'ilK Editorta l..: 168 page, that' II give
you loIs of conuoversia t thing s 10 tal],

about 011 rbe air. S IO (#75)
I~ F..ditorials; 02 pages of idea".
hook re views. health, educauon. and
anylhing else lthink you (llIghl lo know
about . $ 101#761
21M)() F..ditorials: In the .....orvs
snv e- W irt: " 'ith IWO r pieces of
hea\')' pure Silver wire + mree 9V bat
ll'Ties you ("an make a thousa nd dol
lars won h of sih er l."OlIoid . Whal do
y'ou do wllh if! II does 100 h31 the antibi·
mit'S do. hut gerTIL<; can' t a.1arl to il.
Use it to get rid of gem L<; on food. for
..kin fungus. 100 an s, and even 10 drink_
Read S(lllle books on lhe U"C'S of ..ih"(l"
~"Olloid it's like magic_SI5 tlJ8O '
Wa~-ne·.. 8l'1I Salt' r Kil. The cable
and inslroetions enaMing ) OU 10 in·
e.\pensi\c1y lape An Hell W60 BB's
nighl ly 5-hr rad io lalk sho\\. $5 1#lB)
,'\'H Rrfuml PaM) Keynuh' Spt't'Ch.
It wow'd ' em when I laid oul plans
for :'\11 in 20~0, wit h muc h Ileller, yet
10" er ("OSI .;;chools, z.ero slale la\l'S, far
hener he:lhh care. a mon: responsive
Slate government. ell'. S I 1#85)
~ tu lIl didn't wrile. bUI )Oll net1l.;
~ASA \Iuuned AUll'ricu: Renc makes
all an -light ca se lhal NASA faked lhe
Moon landings. Thi, hunk will t:on
v i no:~ e\'en you $25 (#90)

La,! Skl'ptic of Scil'IlCl' : T his is
Rene' s 1:M.1Ok where he dehunks a hllllch
of accepled scientific helids - such as
the it"l' agl"S. lhe Earth toeing a m'lgnel, thl'
I\loon causing lhe lides. amI cIt: , $25
(1191 )
Ua rk :\IIKm: 568 pages of{":lrcfully re·
searc tk'd proof that the Apollo 1\100.1n
landings were a hoax - a capping 01010,'
for Rene's Sh·pli~..., S35 (1192 )



Barter 'n' Buy:....- _

Turn your old ham and computer gear into cash now Sure, you can wait for a narn test to try and dump ii, but you know you'll get a far more
real istic price if you have it out where 100,000 active ham potential buyers can see it, rathe r than the few hundred local hams who come by
a flea market table. Check your attic, garage, cellar and closet shelves and gel cash for your ham and computer gear before n's too old to
sell. You know you 're not going to use il again, so why leav e it for your widow to throw out? That stu ff isn't gelling any younqer!
The 73 Flea Market. Barter 'n ' Buy, costs you peanuts (almostj- comes to 35 cents a word for individual (noncom mercial! ) 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 thi ngs , so if it doesn't work, say so.
Make your list, count the words , including your ca ll , address and phone number. Include a ch eck or your cred it card number and exp iration.
If you're p lacing a comme rcial ad, include an additional phone number, sepa rate from your ad.
This is a monthly magazine , not a daily newspaper, so figure a coupl e months befo re the action sta rts; then be prepared . If you get too many
calls, you priced it low, If you don't get many calls, too h igh.
So get bUSY, Blow the dust off , check everything out, make sure it still works right and maybe you ca n help make a ham newcomer or reti red
old timer happy with that rig you're not using now, Or you might get busy on your computer and put together a list of small gear/parts to send
to those interested?

Scnd l our ads and payment to: 73 Maeaziue, Barter ' n ' Huy, 70 HanCOCK Rd., Pcterborough Xll 03458 and get set for the
phone calls. The deadl ine lor the November 2000 classified ad section is Septem ber tO, 2000.

President Clinton probably doesn't have a copy
of Tormet's Electronics Bench Reference but you
should. Check it out at [www.ohlo.nets-rtormat/
index.htmJ--over 100 pages of circuits. tables,
RF design information, sources, etc . BNB530

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 pictures/prices. $12 postpaid . ARTIFAX
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum: [htlp:/lwltp.comj, BNB113

Great New Reference Manual with over 100 pgs
of PIS, transistor, radio, op-amp, antenna designs,
coil winding tables, etc. See details at [www.ohio. neV
- rtcrrnet/lndex.htm] or send check or M,O. for
$19,95 + $2,00 P&H to RMT Engineering, 6863
Buffham Bd.. Seville OH 44273. BNB202

RF TRANSISTORS TUBES 2SC2879, 2SC1971,
2SC1972, MRF247, MRF455 , MB8719, 2SCl307,
2SC2029, MRF454, 2SC3133, 4CX250B, 12006,
6KG6A, etc. WESTGATE , 1-800- 213-4563,

BNB6000

a SL CARDS. Basic Styles ; Black and White and
Color Picture Cards; Custom Printed. Send 2
stamps for samples and literature , RAUM'S , 8617
Orchard Rd., Coopersburg PA 18036. Phone or
FAX (215) 679-7238. BNB519

Cash lor Collins : Buy any Collins Equipment.
Leo KJ6HI. Tel./FAX (310) 670·6969. [radioleo@
earthlink.net]. BNB425

Browse our web site and check out the
"Monthly Special." TOL Technology, Inc. www.
zianet.com/tdl. BNB500

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print
ing available from JOHAN K.V. SVANHO LM
N3RF, SVANHO LM RESEARCH LABORATO
RIES, P.O. Bo~ 81, Washington DC 20044. Please
send $25.00 donation with $5.00 for S&H.

BNB420

Ham Radio Repair, Quali ty workmanship, All
Brands, Fast Service. 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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METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF, Send $1.00
& SASE. SVANHOLM RESEARCH LABORATO
RIES, P.O. Box 81, Washington OC 20044 USA.

BNB421

ASTRON power supply, brand-new w!warranty,
RS20M $99, AS35M $1 45, RS50M $209, RS70M
$249. Web: [www.aventraoe.com]. Call for other
models. (626) 286·0118. BNB411

HEATHKIT COMPANY is selling photocopies of
most Heathk it manuals. Only authorized sou rce
for copyright manuals. Phone : (616) 925· 5899 ,
8-4 ET. BNB964

"MORSE CODE DECIPHERED" Simple, el
egant, lnexpenslve, comprehensive, logical, easyl
E-mail Uudlind@earthlink.netl. BNB428

Electricity, Magnetism, Gravity, The Big Bang,
New explanation of basic forces of nature in this 91 
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, Clarington OH
43915. Web site for other products [hllp:llwww
asi~2000. corn]. BNB100

COLLOIDAL SILVER GENERATOR! Why buy a
"box of batteries" for hundreds of dollars? Current
regulated, AC powered. fully assembled with #12
AWG silver electrodes, $74.50. Same, but DC pow
ered, $54.50. Add $2.50 shipping. Thomas Miller,
962 Myers Parkway, Ashla nd QH 44805.

BNB342

COLO FUSIONI • FUEL CELL! - ELECTRIC BI
CYCLE! Each educational kit: (Basic· $99,95, De
luxe - $199.95, Information - $9.95.) CATALOG _
$5.00. ELECTRIC AUTOMOBILE BOOK - $19.95
KAYLOR-KIT, PCB 1550ST, Boulder Creek CA
95OCl6-1550. (831) 338-2300. BNB128

TELEGRAPH KEYS AT DAYTON HAMFEST:
500+ Civil War - Present. Bring Yours! History, in
formation, Appraisals, pretzels! Buying, Trading,
Selling. SPACE 2555. hllp:llwllp.com. BNB705

ROHN TOWERS HUGE DISCOUNTS CHECK
PRICES AT HILLRADIO.NET BNB600

Wanted COLLINS S·LINE Pristine (RE) 32S3
A, 75S3-C, 516F2, 312B4, 30U , or 30S 1 and
SM·3, Willing to pay top dolla r for the station I
have wanted since age 13. 1-512-925 -3907
(cell ), 1·888·917-9077(home), toll free residen
tial, willbryant@aol.com WA5JUL Bill Bryant.
THIS STATION IS FOR PERSONAL USE, NOT
FOR RESALE! BNB700

NEUER SRY DIE
conlinuedfrom page 62

If you've got an interesting ham shack
or anten na sys tem, get a decent camera
and maybe you ' ll make the cover!

If you 're having a ball with QRP, get
your word processor going and let' s see
if we can get a few thousand more addicts
involved .

QRPcrs have been worki ng some re
markable DX these days. Heck, when
I've operated from rare spots around the
world I' ve always worked the frequency
right down to the weakest sig nals I could
hear before starting a new pileup, so I' ve
helped a 10{ of QRPcrs get rare ca rds.
And one of my first contacts with China,
W7IMW/C7, was using a tenth-watt sig
nal generator for a rig and a long wire on
20m,

Step 5A: If all else fails for an enter
tainer at a meeting yo u can always hook
up a telephone to an ampl ifi er and call
me to give a talk. fa

To stea l ideas from one person is
pl agiarism - to steal from many is
research.





APflS ... reg.stered Ir<IdemiU1< at APRS SolNo.-e and Bob
Bruninga. W84APR CCopynght 1999 Kenwood
Communiealoons CorporatIOn. All nghts .--d.

HEW UPGRADEVERSION NOW AVAI LABLE FORSALE
"TheTH-D7A was by far one of the most successter
revolutionary radios ever produced by Kenwood.
Now it has gotten e,en beher. The New TH-D7A(G)
has many of the same advanced features of the
new TM-D700A mobile thai includes selectable
position memories, text memories, position
ambiguity, new audible beeps and visual Indicators,
auto response message, to name just a lew...You
can even upgrade your current TN-D7A by sending
it to a Kenwood service center for only $60 plus
shipping. Visit http:lt-.kenwood.net to see a
complete list of detailed upgrade features the new
TH-07A(G) offers and learn about our upgrade
off..." ~~_
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t FM dual-band (l44MHz/440MHz) hand held
t 5.5 Watts @ 13.6 volts
• 200 memory channels w/8 alpha display
t Built-in 120019600bps TNC (AX.25 protocol)
t Built-in APRS® (Automatic Position Reporting

System) software
t GPS interface for position/directional data

(NMEA-ll813)
I' Dual RX on tne same band for voice and

data (VHF only)
I' PC Programmable for frequency and name

(PG-4W required)
I' 16-digit lO-channel DTMF memory
I' Monitor OX Clusters
I' DTMF remote control

(TM-742AfTM-V7A)
I' Dual receive on same

band V+VIV+U
I' AlP (intermod rejection)
I' Free Operation manual

at ftp:/lftp.kenwood.net

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GR OUP
P.O. Box 22745, 2201 E. Dominguez sr.. Long Baach. CA 90801-5745. U.SA
Customer SupportI8rochur {310l 639-5300 Y2ARD-2007t051200

TH-D7A G

Amateur Rad io Produ cts Group
KENWOOD
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