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SYNTHESIZED VHF & UHF
EXCITER & RECEIVER MODULES lOW NOISE RECEIVER PREAMPS

Get more features for your dollar with our

REP-200 REPEATER

-

,,"-'

COR.3. Inexpensrve. f1eJ(ible COR module with timers .
counesy beep. audio mixer only 5491k11, 519 wit.

CWIO. Tradrtiooal diode matrix 10'er kit only $59.

CWI0 ·2 . Eprom--controIIecl IO'er. . only $54JkII, S79 wit

OVR·1. Record your 0",," voice up to 20 sec. FOf voice id
Of playing d ub announcements $591kll, $99 wit.

COR-4. Complete COR and CWlO all on one bcere. 10 in
eprom. low power CMOS, .. " ,only $99/klt, 5149 wit.

COR-6. COR With real-voice id. l ow power CMOS, non
veatue memory. . ....." ....... .klt only $99. wit onl y $149.

COR,S. IJP controlle r with autopatch. reverse ap. phooe
remote ccoecr, lots of OTMF cootrol functions . all on one
boarel , as used in REp-200 Repeater, """,$379 wit

Ap·3. Repealer actcpatch reverse autopatch. phone line
remote cootrol , Use with TOo2 kit 589.

TO·2. Four-digrt OTMF decoclerlcon1roller. Five latching
on·oll functions. loll ca ll restrctor. , k it $19.

TD-4. OTMF cootroller as above except one on-off lunctlOl1
and no loll call restrldor, Can also use lor selective calling;
mute l peaker until someone pages you ,.,,, k it 549.

H;lIrntronies has the worfd·. most
complete line of modules for
making repe:atel'li . In addition to
exciters, pa 's, lind receivers , we
o ffer the following controllers.

A mlcroprocessor-eontrolled repeater with full
autopatch and many versatile dtmf remote

control features at less than you might pay for a
bare bones repeater or controlleralone!

A 5enllltlve and ..Iectlve
professional gr.ade rw<;eiver to
monitor crltlcal NOAA _ather
bro.Idc81lls. Good reception
even at d,starlCes d 70 mites or
more with eurtable antenna. No
comparison 'Odh ordinaty consumer radios'

Ao.Itomabc fT10de provIde5 storm walch, elerbng you by
unmuI-ng recei\'er and providing an output to !rip remote
equipment ..men an eset tone is broadcast. Ci')'1taI
controlled tor accuracy; all 7 channels (t62 40 to 162.55).

Buy just !he receiver pcb module in kit form or buy ll"oe kit
with en a1tractive metal cabnel. AC power adapler, end
buil -in speaker. Also available factory Wl"ed and lested
RWX~U. PCB o:ny $79
RWX~" rill~ speailer, & AC Illlfll. $99
RWX~ wiredr1ested in cabinet with ~er & Illapler_ 1139

• leit still only $1095
• facrory assembled still only $1295
»~. 1&3-114. 213-n3. 420-07S _ . (IOJ-82& _ ~ 1oo(lIw<.)
- FCC_ouoo_ _ ....., ..._senooe .. lSO I 4SO _ _

-
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Get 1Ime & frvquenq" chKkl
tMthout buying multlband hf
revr. Hear $OIM lICllVIty reports
at'fedrlg radKl propagation.
Very sensitive end ,..IKtI'n
crystal controlled superhet. dedocated to listening to WNV
on 10 MHz. Peffonnance rivalS ll"oe most expensive rcYI'l

• AWWV Rcvr kit, PCB rrit S59
• RWWV Rcvr k~ " catc. spkr. & 12VdC~ 589
• RWWV Rcvr w., incabt ..etlspkr & Idal*I $129

WEATHER FAX RECEIVER

LNP-( ) PRESELECTOR
ONLY S391w&t
• B iminate ir1termod!
• low noise preamp
• Sharp J-section filter
• Ava ilable for bands from

137 to 170 MHz.

Access all your favorite
closed repeaters!
• Encodes all slandard CTCSS
tones with crySlll1 accurlcy I nll
coovenient DIP swrtch selection,

• Oacoder carl be used to mule recelYe euee arid is
optimiZed ro- illsta ltation ill repelt1erl to provide closed
access. High pass fIRer gets rid of ar'U'loying rcvr buzz.

• TD·5 CTCSS EncoderlOecoder Krt . ',,,,,...... rlOWonly $29
• TD-5 CTCSS Encode r/Decoder Wiredltested , 5.9

Join the fun. Get $lrik lng
imalil" directly from Ihe
weather sate li itesl

A v e<'j sensmve widebaml fm
receiver optim ized for NOAA
APT & Russiarl Meteor wel lher'ex en the 137MHz banc!.

Covers all 5 salellrte channell. SCanner Clrcurt & reecreer
control allow you to aulomatlcaily caplure lignals as
satellrtes pass ovemeec,even wtl ile aWly from oorne,

See product revievrl with ad ual satellrte pictures in June
1999 aST. eking with info on software end enlenn .
• RUS Receiver Kit less case 5159
• R139 Receiver Kit with ca"" and AC power adapter S1 89
• R139 Receiver wit in case wrIh AC power adapter .. $239
• Internai PC Demodulator Boerd & Imaging Software $289
• Turn stile Antenna $119
• Weather Satellrte Handbook $20

LNY-( ) ECONOMY
PREAMP

ONLY $29Jw-&t
• Miniature MOSFET Preamp,
• low noise figure
• RCA jacks allow easy

connection inside radiOS
• Available lor vanous bands

from 2610 450 MHz.

LNG -( ) GAAs FET
PREAMP
STILL ONLY 559, Wlredltesled

• Make your friends SICk With envy!
Wof1,; stations they don't even know
are there

• Insta ll one at the antenna and
overcome cca« losses

• AvailatJle fat 28--30. 46-56. 137.152. ' 52·172.210
230. 400-4 70. and 800-960 MHz bands.

Exciters lind Receivers provide high quality nbfm
and fsk operation. Featum Include:
• Dip switch frequfmcy selection.
• Exceptional modula lion for voice and ctess.
• Very low noise synthesizer tor repeater service.
o Diref;f fm for data up to 9600 tul lIa.
• TCXQ for light frequency oiIccuracy In wide

range 01envlronmfmtal conditions.
• Nut day shipping. No waft for crystals.

EXCITERS:
Rated for continuous duty. 2-3W output

1301 VHF Ell clter: for variOus bands 139-174MHz.
216-226 M Hz.
• Kit v- _ ""'r) .. S109 (TCXOopbOn$40)
• Wiredi1esled, incl TCXQ..,S189

1304 UHF ElIclter ; variOus ->r...l. ,
bands 400-410 MHz. r~I~.',

• Krt {~!oO__""'1 ' ~

inc! TCXO .. $149 .: ~_:

• Wirec:1ltesled.•.S189 '~1Ii,,:!~~
RECEIVERS:
Vel)' sensltlve - O·aN
Superb :selKtivlty. >100 clB down at t 12 11Hz. best
ilvailable 8nyw".~. fIutIer-proof squelch.

R301 VHF Receiver: variOus ba nds 139·174MHz.
216-226 MHz.
• KIt ll'- _ ""'rl .. onty S139 {TCXOoptionS40j
• WinKSftested ...$209

(includes TCXO)

R304 UHF Receiver :
vanous bands 400-47OMHz.
• Kit (... I).,OSO ....... _ .....,.,

incI TCXO ..,$119

• INiredftested ..,$209

• T.-.nsmlttJng eonvm.n 101"
2M,432 MftL

• Kils only 589 vhf or 599l1Jf.
Power amplIIerI up 10 5I1N

FM EXCITERS: 2W output. continuous duty.

• TA51 : for 6M, 2M , 220 MHz , , k it $99, w it $169
• TA451 : lor 420-4 75 M Hz , kit $99, wit $169
• TA901 : for 902·928 M Hz. (0.5Woul) .n....... wit $169

VHF & UHF POWER AMPLIFI ERS.
Output levels from 10W to 100W" ........" Sta rtlng at $99

FM RECEIVERS:
• R100 VHF FM RCVR. FOf 46·54,72·76, 140· 175, Of
216·225 M Hz " ." " k it $12 9, wit $189
• R144 RCVR. l ike Ri00, fOf 2M, wi th helical
resoeatce In front eor.. k it $159, wit $219
• R451 FM RCVR, tor 420-4 75 MHz. Simi lar to R100
above, kit $129, wit 51 89
• R901 FM RCVR. 902·92BMHz ....n.... $159, w it $219

TRADITIONAL CRYSTAl·CDNTRDLLED
VHF & UHF FM EXCITERS & RECEIVERS

No need to spend thousands on
new transceivers for each bandl
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...POWER ON WITH ASTRON

SWITCHING POWER SUPPLlES.__

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

MODEL SS-1 OTK

MODEL SS-12IF

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHING TECHNOlOGY

SPECIFICALLY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR AU
FREQUENCIES INCLUDING tiE

• HEAVY DUTY OESIGN
• LOW PROFILE. LIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC CLASS 8

PROTEcnON FEATURES:
• CURRENT LIMITING
• OVfRVOLTAGE PROTECTION
• FUSE PROTECTION.
• OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 115 VAC SOl60HZ

OR 220 VAC SOl60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13,8VOC

MODEL SS-1 8

DESKTOP SWITCHING POWER SUPPLIES
MOOEL CONT. (Amps)
$S-10 7
SS·12 10
5S-18 15
SS-25 20
SS-30 25

ICS
10
ta
ta
25
30

SIZE (inches)
l ""x6x9
1% x 6 x 9
1%x6 x9

2:tox7 x9%
3'I. x7x%

Wl(lbs.)
3.'
3.'
3.'

"5.0

MODEL SS-25M

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE {Inches)
SS·25M" 20 25 2~ x 7 x !WI
S5-3OM' 25 30 3Y. x 7 x 9'1.

wt.(lbs.),.,
5.0

MODEL SRM-30

RACKMOUNT SWITCHING POWER SUPPLIES
MOOEL CONT. (Amps)

SRM-25 20
SRM-30 25

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

SRM-25 20
SRM-30 25

ICS
25
30

ICS
25
30

SIZE (inches)
3hx19x9%
3hx 19 x%

SIZE (Inclles)
3'1. x 19 x 9'4
3'1. x 19 x 9Yo

Wt.{lbs.)
. 5
7.0

WI.(Ibs. )
'.5
7.0

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

SRM·25A·2 20 25
SRM·30A·2 25 30

MODEL SRM-30M-2

WITH SEPARATE

MOO"
SRM·25M·2
SRM·30M·2

VOlT & AMP METERS
CONT. (Amps)

20
25

ICS
25
30

SIZE (inches)
3'), x 19 x 90/0
31, x 19 x 9Y.

SIZE (inches)
3"x 19 x 9%
3 0h 19 x 9'S

WI.{lbs.)
10_5
11 .0

Wl(Ibs.)
10.5
11.0

MODEL SS-IDEFJ-98

CUSTOM POWER SUPPLIES FOR RADIOS BELOW

EF JOHNSON AVENGER GX-MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GH4L81
EFJOHNSON GT·ML83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES 8. MAXON SM-4000 SERIES
ICOM IC·Fll020 8. IC-F2020
KENWOOD TK760. 762. 840. 860. 940. 941
KENWOOD TJ<76Of-l . 7B2H
MOTOROLA lOW POWER SMSO. $M120. 8. GTX
MOTOROLA HIGH POWER SM50. 5101120, 8. GTX
MOTOROLA RADIUS 8. GM 300
MOTOROLARADIUS 8. GM 300
MOTOROLA RADIUS 8. GM 300
UNIDEN SMH1525. 5MU4525
VERTEX - rn.r on. FT· l 011, FT·2011. FT·7011

NEW SWITCHING MODELS

SS-1 0GX, SS-12GX
SS-18GX
SS·12EFJ
SS·18EFJ
SS·1 0·EFJ·98. SS·12·EFJ·98. SS·18·EFJ-98
SS·12MC
SS·lOMG. SS·l2MG
S5-101 F, SS·121F
S5-10TJ<
S5-12TK OR SS-18TJ<
SS·lO$M,GTX
SS·lOSMGTX, S5-12SM'GTX. SS-185M GTX
SS-10RA
SS-12RA
SS-18RA
55-105MU. 55·12SMU. SS·l88MU
SS·10V. 5S·1 2V, SS·18V



MFJ 1.8-170 MHz Ana ™

Reads complex impedance . . . Super easy-to-use
New MFJ-259B reads antenna SIVR ... Complex RF Impedance: ResistancetR) and
ReactancetX} or Magllitllde(Z) and Phasetdegrees) . • • Coax cable 10ss(dB) ... Coax cable
length and Distance to fault . . . Return Loss . . . Reflection Coefficient . . . Inductance . . .
Capacitance ... Battery Voltage. LCD digital readout . . . covers 1.8-1 70 MHz . . . built-ill
frequency counter . . . side-by-side meters . . . Ni-Cad charger circuit . . . battery saver . . .
low battery warning •• . easy access battery punel ... smooth reduction drive tuning . •.

T n ' .-AI I MFJ-Z09, $ 129.95. Like MFJ-149B but
J j t: wor/d ~ most popular SWR ........ reads SWR only on meter and has no LCD or

analyzerJU!J't got incredibly better frequency counter.
and gives you more value than ever! MFJ-219R, $99.95. UII F SWR

2 . . Analyzer' " covers 420-450 Mllz. Jack
MFJ- 598 gtves loti a complete P'C- for external freq uency counter. 7'hx2'IJ

lure ofyour antenna's performance. Vim xl'l. inches. Usc two 9 volt batteries or
can read antenna SWR and Complex l l OVAC with Mf' J- 13 12B, $ 12.95. Free
Impedance from 1.8 to 170 "1Hz. " N" 10 50 -239 adapter.

Yt~u ('all,read Complex Impedallce, SWR AII.~erAce....ri••
as sen e." re.~utallc~ and reactance (R+JX) Dip Meter Adapter
Ilr as !nagmtude (Z) .an d pha~'e [degrees}, MFJ-66, $19.95. Plug a dip

lou can det~rn"ne velocity factor, meter coupling coil into your
CI!QX cable Ion In dB, lengt~' ofcoax and MFJ S WR Analyzer'" and tum it
distance to a snort or open In f eet. into a sensitive and accurate

}tlU can read SWR, return toss and bandswnched dip meter. Save
reflection coefficient at any-frequency t ime .and take ~he guessworkcut
s,multaneIJII .'i7j· at a sins le glance. of winding COils.and determining

lou can also read Inductance in ull re~nant frequency I?f tuned crrcuus and Q of
and capacitance ill pF at RF/requencies. COIl s. Set o f two coils cover_1.8-170 ~nlz

La"Xe easy-to-read two line LCD dt..-pendmg on your S~! 'R AtwlF I-',.r".
screen and side-by-side meters clearly Genuine MFJ Carrying Case
display rour information: :\lfJ-29C. S24.~5 , Tot~

It has blli!i-infireqllenc. ' counter: Yi~ y~ur MF~-259B anywhere with
r- J hareer circuit- b J " tlus genumeM FJ custom canymgLa c arger prc",t, anery sa}'t'r, low case. Has back pocket with secu-
battery warll"'g, easy ac~ess bu,uer)' , riry cover for canying dip coils.
pallet and .'ilnlJOtlt reduction drive tuning. adaptors and accessories.

Super ea.'i)' to lise! Just set the Made of special foam-filled
bandswitch and tune the dial - [ust like fabric, the MFJ-29C cushions
your transceiver; SWR and Complex Call y our dealer MFJ-259B blows, deflects scrapes, and protects knobs,
Impedance are displayed instontlyl fi b 0' $24995 meters and d isplays from harm .

H ' h d or your est prices wear It around your waist, over vour
. ere s w at, you can 0 . shoulder or clip it onto the tower while you

Ftnd y'(lUr ~ntellna s true ~c sonant trc- MFJ-259B is a complete ham radio test station work -- ihe fu lly- adjustable webbed-fabri c car-
qucncy, Irirn dipolesand verticals. . I di fi t I{ F ' I rying strap has snap hooks on both ends.

Adjust your Yagl, quad. loop and.other ~~~[~r,ISivR l~~~z~~r"'~RF\ R~sista~Z:en=nsen. lias clear protective window for freq uen-
antennas. change .antenna spacing and height and I{ ctan An I C An Ivzer.Caoaci cy display and cutouts for knobs and connec-
watch SWR. r~ SlSt anc~ and, reac~a?ce change a~d Ind~~tan~/~l~'t er~~d m~Jh~or:!cltance tors so you can use your MFJ SWR Ana/yzerr..
lI~stantly. , Y,o~ 11 kn?..... exact ly what to do by Call or write for " •• Mel sual Without taking it out of your case. Look / or
Simply watl.;h l~g the d)splay. '. . the MFJ 10000ohr: genuine authenticity !

. Perfectb tune crincal HF m..oblle antcn- :\IFJ's comprehensive instruction manual :\lFJ-99, S54.85. Accesscrv Package for
0 0< '0 sccon '<for surer DX 00ithout sub- is packed with uscful applications - all ex- . J
. ...... . ~ U::' I' .' -: r- ' . _. " , " ~1 FJ-259!B12491R1209 . Includes:ien lline
jecnng your '· '0'<"" <'0 high 5\\ R plaincd in simple language you can understand.:\" , ... "" • '. ; MFJ-29C carrvingcase .MFJ-66 ipmeter

. . Ieasu re your antenna s 2.1 S~ R band- Take It any",,-hen adapter MFJ-l 3 15 110 VAC adapter. S ave $51
Width on one band. or analyze muluband per- Fulh' portable. lake II anywhere - remote " • :N

fbmancc oyer~ enure spectrum 1.8-1 70 l\U1z~ sites. up fowers. on Dx-redmons. It uses 10 t W o Tunable ,~easuremtn~ Hlte.r
Check SWR outside the ham bands with- AA or Ni-Cad batteries {not included ) or 110 \lFJ-7Jl. $89.95. Exclusive ~n J

out violating FCC rules . VAC with ~IFJ- 1 31 5 , S I4.95. Its rugged all tunable RF filter allows accurate 5WR
Take the guesswork out of building and metal cabinet is a ccmpact axzxe'z, inches. and impedance measurements p~ to 30

adjusting matching networks and baluns. H nod 0 th 'IFJ 2598" MHz !n presence or strong RF fields.
Aeeuretetv measure distance to a short or 0"'" g tS e • - . Has virtually n~ effect o~ measure-

0roo in a fai led' coax. ~ea..urc 1c':fth of a roll MFJ SUR Ana/v=ers"'" work so good. mcnts. Works ....lth all S\\' R Analyzers.
many antenna manu facturcr.:; use Ihem in Iheir _ ... "".II Wh ~ .........~

o coa'\. coax. lo;-.s. velocity factor an jmpcdancc. lab and on thc production line _ saving thou- ,..,.. n O l,,~aner a, WI ,.,ty
:\It'asure mductance and capaci tance . sands of dollars in instrumentat ion costs ~ .\ . FJ will repair or replace (at our option)

Troubleshoot and mea,<;ure resonant frequency U d Id 'd b < "FJ S " oR A / ,.. t' Co II
and approximatc Q of traps, stubs, transmission se wor W I e y prolessionals e\·erywhere. your . H na yzer .or one I U year.
lines, RF chokes, tuncd circuits and baluns. MoM MlJ SWR Analyze..- Awe "J~

f\dju~t your antem~a tWlcr for a perfect Mt'J-249B, S229.95. Like MFJ-259B, ,
I :1 match w.l~h.~U1 creatlOg Q.RM. , but reads SWR, true impedance magnitude and " Rarest Dealer , •• 80o-M7-1R(Jf.

And thiS IS only the beglOnlOg. The frequency only on LCD. No metcrs. hnp://www.mjjenterprises.com
MFJ.2245 MFJ 2 Meter FM S ignalAnaluzerTM . I Year ""0 Matter Whul '~ warranty.' 30 day money

'1599 J hack guaralllcc (less sih) on orders Irom MFJ
:\1~lIsure SIgnal s.trcnglh. delecl fecdhne f~u II S. track dlll>,n hidden lransmil- MFJ ENTERPRISES, Il\C.

over (,0 dB range. check a.nd SCi ~ M .dev , - ten;. lune tranSm!lIcrSand tilhers, Plug m scop.e to. ME:J Box 494 Miss. Statc, MS 39762
allun. measure antenna gam, beamwldlh. analyze modulatIon wave forms, measure audIo dls- (601) 323 5869' . : 'T .
front-to-baek ratio, sidclobes. feedline,.loss tort~on, noise and imtanlaneo.uS peak dev!ation. FAX: (60i) J23_65SI

{ ;sAd d J h'
'!i dU. PIOI field strength pallcms ~ [lOS'- Co\ ers 143.5 to.1411.5 MHz. Headphone Jack. bat- T h I-t I • 160I) 32J 0549
tlon antennas. measure preamp gam. lery check func llon, Uses 9V battery. 4:11:2 '/0)(6 '1. in. _MId _ ,r""",,,,,"~ ",, :.E;'.l<l IW. lIn;"""Prl-. I"",

lWore hams lise M FJ SWR Alla/yzers'" thall allY others ill the world!
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On the cover: Fun in the Sun article begins on page 30. We are always looking for interesting ar
ticles and cover photos - with or without each other. Your name could be in this space next month,
and our check could be on its way to you! You couldn't use a little exra cash?

Manuscripts : Contributions for
possible publication are most
welcome , WeI do the best we can 10
Il!tlm anylt"ing you~ blA _
assu:ne no resp::J'lSbIity b loss
IX damage. Payrnenl b Slb'nftted
articles wil be made ane pUlIcation.
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and the clearest, best focused and
lighted photos you can manage, 1-fow
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n:tJde )(IU'" Social 5ecurity I1I,Jrl"ber
WI!h Sl.bnt!Bd~ so we can
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Feedback: Any ci rcu it works better with feedback, so please take the time to report on
how much you like . hate , or don 't ca re one way or the other about the articles an d
columns in th is issue. G = q rea t t. 0 = o kay, and U = ugh. The G's and O's will be
continued . Enough U's and it's Silent Keysville . Hey, this is your communicat ions
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NEUER SHY 0 IE

Wayne Green W2NSDII

Y2 K, etc. So Art' s worried about
what impact his di scussions

The controversy goes on- with experts on the problem
will it be a nuisance or a ca- may have. If the word gets
tastropbe? Most of the nui- around that ATMs may have
sance group seem to have to be shut down, there could
oxen that are bei ng gored by be a rush. If people ge t con
the problem, pushing them to cemed about the severe re
put the best face o n the situa- cession Y2K is predicted to
tion. The disaster mongers trigger, there could be a stock
seem to be those who have market crash as people get
done the most research into the heck out o f the stock mar
the problem. kct, looking to sell high and re-

Art Bell W60BB had me invest later when the market is
as a guest on his show in Feb- in the dumpster.
ruary and June (both shows By the way, the e xperts arc
were repealed later on 'The sure enough of their worries
Best of Art Bell" ) and we that they've left the cities and
spent quite a bit of time dis- moved to places like Arizona
cussing the situation. Art, and New Mexico. Just in case,
who 's had some of the lead-

you know.
ing experts on the si tuation The situation has me look-
on his show, is ge nuinely
concerned, not just about ing over the suppliers of
what may happen come New dome homes and solar power
Year ' s mo rning, but in what systems.
the po tential for disaster may One thing is for sure, if the
cause people to do which could power grid does crash and
create super-catastropbes. Slay down for any length of

For instance, more and more time, a ham station which can
articles on Y2K recommend run from solar or wind power
that, hey, jus t to be on the safe is going to be worth its
side, you'd better have some weight in gold. As a result of
carsh put aside. It wouldn't take our talk about Y2K and our
muc h of an extra demand for further talk about the be nefits
cash to clean out the whole o f amateur radio, I' ve been
banking system. They're print- ge tting an influx of 73 sub
ing an extra $50 billion, but scriptions from people who
that isn' t going to go far ifthe are anxious to get their tick
general public gets worried. ets. Just in case. Well, if the

Then there 's the food sup- ARRL directors flatly refuse
ply. If the power goes off, our to spend a dime to promote the
cities will run out of food in an hobby and try to tum around
instant. I remember what hap- the plunging interest in it. I
pened on my submarine when guess r d better do what I can.
the word went around that we I do like the idea of a small
were short of hot chocolate. survival co mmunity in our
Seconds later there was no hot north forty, living in dome va
chocolate. It had all gone into a cation homes. Just in cascoSo
couple of personal lockers. I'm reading RowuJup, thejour
Any public belief thai there na l of the Monolithic Dome
may be a food problcm will Institute (Box 479, Italy TX
empty the stores in hours. 7665 1), and Home Power
4 73 Amareur Radio t ooev » August 1999

magazine (Box 520 , Ashland
OR 97520).

Y2K Testing

Maybe you saw the arti cle
in BusinessWeek about Y2K,
saying it is goi ng to be worse
than anyone thought. But they
were talki ng about the eco
nomic impact. not the social.
Ed Yardini, the Y2K guru.
keeps increasing the odds that
the Y2K bug will create a
world recession next year. He's
up to 75% so far.

They cited the case of
Samsonite, which spent over
$10 million upgrading their
computer system. When the
system was done, and had been
checked by 20 ou tside consult
ants as being al l set to go, the
president of the company
fli pped the switch to turn it on
and nothing happened. The
snafu lost them $10 million in
sales and created enormous
bad will with their customers.
It froze their deliveries for 20
days, and messed up opera
tions for months afterwards.

The moral is that findi ng
and fixing the date-sensitive
bugs in computer systems is
only the first step. T hen
comes testing and fixing the
undiscovered bugs, plus fix
ing the new bugs put into the
system. And the cost o f all
this comes right o ff the bot
lorn line since it doesn 't add
anything to sales. And that's
going to depress earnings, fol
lowed by stock price drops .
And, by the time you add this
impact to several thousand
large companies, you have a
recess ion.

Last year McDonald 's esti
mated their Y2K problem at
$8 million. By December it
was up to $30 milliotl and

climbing. AT&T has raised
their estimate from $300 mil 
lion to $900 million. Scars
from $63 million to $143 mil 
lion . And so it goes.

Now, supposing that, like
the Samsonite test, these up
graded systems crash! That
could bring the bears out o f
hibernation, not only affecting
the stock market, but collaps
ing the bouse-of-cards power
network. Or do you like the
domino simile better?

Hmm, have you played
dominos recently? It's a semi
no-brain game with chance as
the larger element and thus
relaxing. You should be play
ing games with your kids,
you know. When 's the last
time you played gin wi th
them? Michigan rummy? Or
Russian Ban k? Or cribbage?
Do you get together with
friends and play games? Like
crazy eights? Liar dice? How
about Monopoly? Or, if you
reall y enjoy thinking, how
about Boggle? That game was
invented by a good New York
fr iend of mine who used to go
on sports car ral lies wi th me
before I moved to New Hamp
shire. He stayed there and got
killed in a street shooting.

Y2K

One of the call ers on the
Art Bell show told about what
happened after the Northridge
earthquake, when the people
got worried about food. He
said that every store was com
pletely empty with in four
hours. Y2K may be just a nui
sance, but if it does fulfill the
predictions of the worrywarts,
how well are you and your
family set up when it comes
to having food to eat?

Another Y2K Tid bit

I see where Microsoft has
di scovered Y2K bugs in Win
dows 98 and is making an up
date on CD available. Mac
intosh computers, however,
are Y2K co mpliant.

The chief Y2K researcher
at Gartner Group, a tech think
tank, says that 83% of current
off-the-shelf software may
have Y2K problems, down
from 89% a year ago , Well,

Continued on page 55



Binocular Special

Decode aI~l gtre ISh' This is the
popUaI deSCl"arrblel l scrarrbler !hat
you've read aboul in an tile Scamer
andElectronic ITI39Izioes. Speech
inversion teehrlology is used. ..men is
compatible wllh most oordless phones
aoo many pol ice department systems,
hook ~ up to yoor scanner speaker terminals and you're in
bustness. Easily configured to( any use: mike, line level
and speaker 0\IlpIJV~ are provided, Also COIlYllUflicate
in total pnvacy oYer telellhOne 0( flldio. lui~x opera·
Iiln - sCHllllble and lI'lSCfIrrtJle at the same !me. Easy to
build aI~ C1rcu1ry c:onW1ed innew CUBlOll ASC
~ lorcllw. aNn"". RlI'lS 009 10 15VOC. 0..
mat:tW1g ease seI adds a prolessio'Iat took 10 yoJI kit
s,s,7OA, Speech Dewamblen'Scrambier n S39.95
css. Custom Ibtching Case and Knob Set ...••• $1l9S
s,s,7UAWT, Fully Wred s,s,7OA. with Case.•.. ••••S7U5
AC1 2-5. 12 Vol: DC '1M Plug Adapter .••••• ••••••Si.9S

w-. lid we nab a dN: on
eese first rate broocuIars!
Absolutely identical 10 a
famous big name brand here
in Rodlester, NY • but wJ!tloul:
'the~' name, Well made with
fully coated optics , SUpef nice
n.tJber armored housing over
hi-a1loy a1umirUII11,~
I&ns cl&afler clolh, neck lan
yard IIld carry case, 4styles: roof prism 10x25 (10 power.
25 lmI). t Clx2S Iv11 performance roof prism nJJy coaled
00jectiYe lens rnodellor demining use in b!9lI SlII1.
10x25~ BAK-& lens pOITO prisnI nJJy coal1llllh TIc
~ housn;I. and LIra·Vew 10x50 pOITO pnsm nJJy coats.
Frs!:~, yetat •~ price 0I'l tie exacl~
Iris as tI'Ill1radIlmart.ed' II'Iit:s - I:d at hal pree!
8tfO.M, 8121 llili Monocular $1U5
BMO-1. 10X2S Roo! Prism BinoctII¥s•••••••••••• S2195
BNO-IEX, 10l2S Ruby Coated Porro Prism ••••••• S2US
BHQ.2. 10X2S TlCGrip Ruby Coat Porro Prism•••••$59.95
Stll'H, 10xS0 UIlrH'ItW f'Jby Coat Porro Prism.• •S6U 5

Everyone who sees one of these babies ~~': ,says lheV jusl gotIa haveone! Super V
ClJIe tiny FM radios haw automatic
scaiVsearch !III1lng. comlortable ear bud
ealphol ~s and we even inetlde tile bat-
tery. "Tt'e pager style lJ'lil 1ooks Ike a
shlulkan pager n even has an LCD cIoclI buil. You
wi be lWlIIled mile CfY5laI dear iWlIIZing SOlJldI That's a
quarter in tile pi;:t,re IofSiZe CllITparison • PI'ftY Wry. lUI?
1IFIIT·1, WOrllfs~ AI Rad"1O ••••• •••..••• $11.9S
PFUR-1, Ptger Style LCD Clod &AI Radio •••••• $12.9S

Add muscle to you- 59111, boost power
lop to 1watt over a freq reflge at 100 KHz
to over 1000 MHl! Use as a labamp for
signal generalors. plus many toreign
users employ the LPA·1to boost the
power oj their FMtransmitters. providng L-"-'--__
ratio ser.ioo ttvougI an erke 1oWn. RlIIlS 00 12 VOC. For
a neal tnshed look. add the nr::e malchng case set,
LPA·1, Power Booster Amplifier K~ .... •. ••. . •••. $39.95
CLP.... uatdIiIg Case Set lor LPA-1 Kit •••••••••. $14.95
LPA·1WT, FIlly Wired LPA·1rih Case .••••...••. $99.95

No drift. m.;h....ocessor S)TlIIlesiled'
Exce~ audio ~kfy, connect IDCD
player, tape deck Of mike mix&!' and
you're co-ee-en Slrapable Iol' high Of
low power Runs on 12 VDC Of 120
VAG Krt includes case, whip enten- = =:-:::-:::::--'
na, 120 VAGpower adacrer • easy one evening assembly,
F1I-25.Synlhesized Fill Stereo Transmitter Kil •• •• $129.95

l.owef COS1 allematiw to our high pollOf'
marw::e lr.ul$mitt~ . Grem value. tunable
CN&f Flo! barII1 pI&nty oj power and flIonIIl
goes inIo greal delal about antemas. IiIllg8
IIld FCC nJe5.~ kit lor sendI'lg nuic

hu tII:u;e IIld yan:!. idNllor sd100l Plojlla$ m •youl be
amazed atlleex~&dio (JIa1ly! Rt6lS 00 fN bal
1ery Of poMll" lrcm 5~ 15 VOC. Add W" rnattwJg case
lWld q aRema sa( lora ric:e "pro' look.

Al-IOA. Tunable AISleteo Trwmitter Kit ••••••• $34.95
CHl llatchilg Case Ind AnteMa Set . ......•••• $IU5
FUAe. 12 Vol DC 'Nal Plug Adaptel' • •••••••••••••S9.95

Prt;essiOflaI~ FM
S!e<'eo slatiOfl in easy 10 cse.
~ cabinet. Most r;llio
slaIIons req.n a liItloIlI~
men: rack 10 hold al the lea·
tures we've pac*.ed irrlo the
FM- l oo. Set treq with Up!Oown buttOl'lS. big LED display,
Ir1M low pass f i~er IJves !P"at sound (no more squeals Of
swishing from cheap CD inp'Jts!) Umil/ll'S for max 'pIJrdl' in
auco . wilhOIIt over mod, LEOmeters to easily set aooio
levels, buitt-in mixer with mike , line level inputs Churches,
dliv&-ins, schools. oolleges lind the FM·l00 the answer to
!hell transmitting needs,)'OIJ wi ll too. Greal fealures, great
price! Kit inck.ldes cabnet. whip antenna. 120 VAC SloWly.
We also offer ahifIt power export versicwl 01 fhe FM- 100
/hat's fuIy~ with Ofle wall r:I RF power, for miles
r:Iprogram COVl!iagll 11'Ie export~ can only be
ihipped 0lASide ,. U~. ()( Mhl /he US I~
byasqled stal6m8fll lhal /he ri~ be e"POffed
Al-loo. Pro Fill Stmo TllllSlllilIer 10••••••••. $249.95
Al-loowt Fully W"nd High Pow Al-100 .••.. S399.9:5

Tgp quaIIly Japlwlese Class '/Ii ceo
array. tMlI' 440 line n resoIulicJl, nol

!he oil-spec arrays thaI are lound on marry Olher camefas. Donl
tie looled byee cheap CMOS mgie chip cameras which tlave
11'2 ltle r&SOlution, t/41he light sensitivity anddrawwer twice !he
current! The black & wMe moaelsare uscs~r fR (lnfra·Red)
sensrt~_ Add our irwisible to the eye. IR·' illuminator kit to S&e
in the darkl Color camera has Auto gain, wllrte balance, Back
Lijll~sahon and OS?! Available with Wide-angle (80") 0(

~ slim Pn.oole style lens, RI,I'I on 9 VDC, standard 1 volt Pi'
Wjao. Use au- transmilt/ll'S IOf wireless transmission 10 TV set. Of
add cu 18-1nleOace board kit !Of' audio SOU1d pick-t4J and~
easy lir8cllflire 000k-t4J 10 any Video monrtor.VCR Of TV Mlh
AN~ flAy asselltlled. Mlh~ co-necll:lr.

CCDWA-2, S&Wceo CImerI. widHngle lenS.•••_••••• S69.95
ttI:lflK.2. BlWceo Camera." 1M piHIoIe!eM. •••• . S69.95
ctOCC·I, Color cal c.nera, wide angle lens •••••••• S129.95
11-1, Illuminator Kit lor BlWtIl1Iel n $2l9S
E·I. Hertace Board KI••••••••••••••••••••....•••• $14.95

I~ ltle Iul ojll.ning irrlo IIrttah a rw
(i-e<! miles away, ltleb:aJ police,IIil"e depart·
mtnI, l\a.mopefalcxs, Of how about Radio
Moscow 0( ltle BBC 111 London? Now imagine
doing lhis on a little radio you built yourseR·
in just an eveningl These popular little
~ers are the nuts fOf catching all the action on the local ham,
aircrah. slandard FM broadcast radio. shortwave Of Wf{\/ Nation
al Tme Standard radio bands, Pick the receive( oj yw choice.
eactl easy tobuill. sensIive _lias plenty oj crystal dear
aldo lo dIive any speaker Of earphone, Easy one IMllif 'U
assembly. fIJI on 9 vol battery. d have squeId1 excepl lol' sholl·
wave n FM broaOCasI wtld'IlIas tlandy SCA~. Add ou
snauy~ case n iI1II:Jb sel lof lhal smart iJl llShed look.
AA.1 . Aitland 1Cf.1361t11tz ~ ••••• •••••• ••••••••••• $29.ts
HfRC.1 ,WWY 10 111Hz (ays1aI toliboltd) Kit •••••••••• S3l9S
FR-I. R11lroac1cast Band 88-IQl YHz Kit ••. . . . ..•••••• 124.95
FFH.' IiIet!f Fill Ham Bind Kit ••• ••• ••••••••••••.••• S3U5
FA-1o. 10 h er AI HamBand KI •••••••••••••••••••• $34.95
FA·1 4&. 2 llleter AI HamBand Kit •• •••••••••• •••••••• $34.95
FR·m 220 111Hz FU HamBand Kit •••• ••••••••• ••••• •$34.95
SA·I, Shortwave 4-11MHz Band Kit •••••••• •• •••••••• $29.95
Uatchil'l Case Set (s~ify lor which kit).• •••••••••••• S14.95

We cal ltoem toe
'C!lbes',_ Perfect
vicleo 1rarlsInissicwl""'.-you CiW1 hide lnler ",;~;;;;;;;..o;;;~;;;;;:;;;,::"a~r1er and ody as ttiti as a stack 01 lour pel ' lies lhah a
nP.el in Ile pictlxe! Transmits color or B&W with fantastic~
• almost Ike a direc1 wifed connection to any TV M1ed 10 cable
chanlle! 59, Crystal COIllroled fOl no frequency 00" wiltl pellor
mance llla! equals lawenforcement models thaI cost tlundreds
more! Basic 20 mWmodel transm~s up 10 300' lIotl ile the high
power 100mWun~ goes up 10 114 mile. Audio units include sound
using a sensmve blJitt..J1 mike lhal v.ill heara whisper 15 teet
away! lKIitS I1XI on 9volts and hook""41 to most any ceo camera.
Atrf 01 our cameras have beel'Ilesled 10 mate perloctly with our
ClA>es and WI)f!{ great FuIy assembled · just 11oclf;;-up power and
you're on ee air!
C-2lXIO. IIasic V"1CIeo Transmillef Cube $89.95
C-3lXIQ, IIasic Y"ldeo I Audio TtJI1smit1er Cube.• ••• •••$1'9.95
C-2IXI1,~ Power V"ldeo TrwmilIer Cube ....... ••. $179.95
C-3OO1, H9l Power Ydeo I AUlio TrwmitIer Cube.••$229.95

Gosh, !tl&se babies are bny - that's a
quarter in tile pictl.re! Choose the lIIlII
that's best !Of' you. FM-5 is tile smallest
Il.nabIe FM tr3nsmitler in the 'Mlfkl. picks
~ a wI\ispef 1<1" away inllr~~

ID300". Rt6lS oo!Jlyni.ded watdJ bat·
'-----:-:"=---' tery. uses SUT parts. FY-4 is larger.
rTQ'fI~ n.ns on ~12 woIls, goes~ b a nw. FUA.5~·

ale WI SWdanl FM band 88-108 r.ttz. FlU is cryslaI w !lIukd in
2 meier ham band, 146.535 MHz. easIy pitied~ on $Cal le' or
2 mew rg. flJIS 00 2 ntlded ....ktJ batteries. SMT (Sl.IIace
rTIOUlll k.ts n;b:te ellr.a partS 1'1 case you BI'leele & loo6e a part'
FM-UIC~ Power FV Transmitter Kit •••••••••••. . ••$17.95
Al-5. sSmallest FII Transmiltel' Kit ••••••••••••• $19.95
FM-6, Crystal Controlled 2111 F111'rl1nsmitltr Kit .. _•••••• S39.95
FU-6, Fully Wired &Tested 2111 Fill TransmilllN ...• •••• ••$69.95



How They Hunt Elephants

The FCC recently released the Y2 K Commu
nications sectorReport. The report is an assess
ment of Broadcast Television and Radio. and
says the public should continue 10 have access
10 critical news, emergency information, and en
tertainment services on January 1, 2000.

The report goes on 10 saythat individual Y2K
related disruptions should be isolated. That Y2K
problems are not likely to cripple cable system
operations and it appears the vast majorityof the
nation's cable subscribers will cont in ue to receive
cable television service on January 1, 2000.

Y2K problems are unlikely 10 affect satellites
now in orbit. Bul the report does indicate thai
isolated high frequency channeloutages and some
other limited problems may be encountered.

Copies of the report can be obtained on the
FCC's Web site [www.fcc.gov]. The FCC's Year
2000 Task Force can be found at [www.fcc ,gov!
year2000].

Thanks to the FCC,via News/ine. Bill Pasternak
WA6ITF, editor.

Mathematicians hunt elephants in Africa by
throwing out everything that is not an elephant,
and keeping whatever is left.

Experienced mathematicians attempt to prove
the existence of at least one unique elephant,
before proceeding per above, as a subordinate
exercise.

Professors of mathematics prove the exist
ence 01 at least one unique elephant. then leave
the detection and capture of an elephant as an
exercise for the student.

Computer scientists hunt elephants by exer
cising the following algorithm:

1. Go to Cape Town, South Africa.
2. Work northward in an orderly manner, tra

versing the continent alternately east and west
in a "raster-scan pattern ."

3. During each traverse: (a) Catch each ani
mal seen. (b) Compare each to a known el
ephant. (c) Stop when you detect a match.

Experienced computer programmers modify
the algorithm, to ensure that the procedure will
term inate, by first placing a known elephant in
Ceuta.

Assembly language programmers prefer to
execute the aigorithm on their hands and knees.

Engineers hunt elephants by catching gray
animals at random, and stopping only if one of
them weighs within five percent of a previously
observed elephant.

Economists don't hunt elephants. They insist

6 73 Amateur Radio Today . August 1999

Dear (Name):

radio and television messages over normal
broadcast frequencies-to the area of the
Serbian crisis. According to Glenn Hauser's Short
Wave OX report, two "Commando Solo" aircraft
of the 193rd Special Operations Wing left the
USA for the Balkans at the end of March.

The RSGB news service reported that the two
planes flew at around 20,000 feet and broadcast
on 1003 kHz medium wave, and 87, 9 MHz VHF,
around the clock, to Serbia and Kosovo.The sig
nificance of these two frequencies was that 1003
kHz laybetween the regular channelsof 999 kHz
and 1008 kl-lz. which both carry Se rbian pro
grams from Belgrade. The 87.9 MHz frequency
was wi thin 200 kHz of local broadcasts in Novi
Sad.

Adapted from News/ine, Bill Pasternak
WA6ITF, editor, wi th thanks to Q-News.

Our staff has completed the 18 months of
wo rk on time and on budget. We have gone
through every line of code in every program in
every system.

We have anaiyzed all databases, all data fues.
including backups and historic archives, and
modified all data to reflect the change. We are
proud to report that we have completed the "Y
to-K" date change mission, and have now imple
mented al l changes to all programs and all data
to reflect your new standards: Januark. Febnrark.
March, April, Mak, June, Ju lk, August. Septem
ber, October, November, December. As well as:
Sundak, Mondak,Tuesdak, weonesoak. Tbursdak.
Fridak, Saturdak.

I trust that this is satisfactory, because to be
honest, none of this "Y-to-K" problem has made
any sense to me. But I understand it is a global
problem, and our team is glad to help in any way
possible. And what does the year 2000 have to do
with it? Speaking of which , what do you think we
ought to do next year when the two- digit year rolls
over from 99 to OO? We'll await your direction.

Seen in theMarch 1999B,A.R.C.'s Bark (from
an unknown source via the Internet).

Conrmued on page 54

An Internal Government
Memo on Y2K

I have come to the conclusion that there are
three different types of hams.

1. The "disgruntled" ham.
This type of ham is easy to find. He is bitler,

for some unknown reason. and does nothing to
help out the amateur community. What he does
is complain a lot, get angry, yell and/or cuss, and
in general be a pain in the behind. He does not
care about amateur radio-just himself. Kind 01
depressing when you think about it.

2. The ham who wants help and/or is "new" to
amateur radio. Now, th is ham could end up like

Three Types of Hams?

Number 6 on your Feedbach card

that if elephants were paid enough, they would
hunt themselves.

Statisticians hunt the first animalthey see N
times, and call it an elephant.

Consul/ants don't hunt elephants or anything
else, But you can hire a consultant by the hour
to advise you on how to hunt elephants.

Operations research consultants say they
cou ld correlate hat size and bullet color to el
ephant-hunting efficiency, jf only someone would
first identify the elephants.

Quality assurance Inspectors ignore the el
ephants and look for mista kes hunters make
packing their jeeps,

Politicians never hunt elephants themselves,
but they will share the elephants you catch with
the people who voted for them.

Lawyers don't hunt elephants either. Instead,
they follow the herds and argue about who owns
the droppings .

Software la wyers claim their clients own an
enti re herd , based on the look and feel of the
droppings.

Vice presidents of engineering, research, and
development try to hunt elephants, but their staffs
have been set up to prevent success. When a
vice president decides to hunt elephants, the staff
finds ways to ensu re that all possible elephants
are 'prehunted" before the vice president sees
them. If the vice president chances upon a non
prehunted elephant, the staff (1 ) compliments the
vice president's keen eyesight, and (2) enlarges
itself to prevent any recurrence.

Senior managers set forth elephant-hunting
policies based on the assumption that elephants
are just field mice with deeper voices.

Salespeople don't hunt elephants. They sell
elephants they haven't caught, for delivery two
days before the season opens.

Software salespeople ship the first thing they
catch and write up an invoice for an elephant.

Hardware salespeople catch rabbits, paint
them gray, and sell them as 'desktop elephants."

This piece, whose author is unknown, was
submitted byJoel K9TBD,to the Delaware-Lehigh
ARC "W30 K Corral"-Clarence Snyder W3PYF,
editor. It appeared in the Apri/ 1996 issue, ac
cording to the November 1996issue of the ARNS
Bulletin .

Good Morning, Kosovo!

•••QRH

FCC on Y2K



.U FJ AirCor~ Rotter Inductor
gives high-Q, low loss. high effi 
ciency and high power handling.

MfJ's exclusive Self
Resonance Kilier' " keeps dam
aging self-resonances away from
your operating frequency.

Large. self-cleaning wiping
contact gives good low-resistance
connection. Solid 1/4 inch brass
shaft. self-a lign bearings give
smooth non-binding rotation.
M El ,"0Matter U1ratTW warranty

:'\lfJ wi ll repair or replace
your M:FJ-989C (at our option)
no matter ...·hat for one year.

MFJ-9R9C$3599 5 Noo:Ile SWRlWattmeter.
ma~sive transJ1.l itting
van able cepacuors,

ceramic antenna switch. built- in
dummy load, TroeCurrentTW

Balun, scratch-proof l exan front
panel - all in a sleek compact
cabinet (IO'/.Wx4'MhI5 D in) .

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

You get everything you've
ever wanted in a high IX)\.H:r. full
featured antenna tuner - widest
matching range. lighted Cross-

MFJ-989C Legal Limit Antenna Tuner
MFJ uses super heavy dllty componellts to make the world's finest legal limit tuner

MFJ uses super heavy duty
components - roller inductor,
variable capadltJr'S. unlennQ
!i K'itch anti bulun - to build the
"'Orld's most popular h igh
fWlKY!r anlenna tuner.

The rugged world famous
~tFJ-989C handles 3 KW PEP
SSB amplifier input power (1 500
Walts PEP 55B outpu t power).
Covers 1.8 10 30 MHz, includ
ing MARS and WARe bands.

MFJ's AirCon! " roller induct
or, new gear-driven turns count
er and weighted spinner knob
gives you exact inductance con
trol for absolute minimwn SWR.

l ou can match dipoles. vent 
eels. inverted Vee'S. random

wires, beams, mobi le whips,

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

MFJ-93I
799 •

MFJ-969
' 18 9 9

•

MF....986 Two knob DIHe...ntlal-r r-.

Super b AirCore' " Roller
Induclor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SS A. Acth'e
true peak reading lighted Cross-Needle S\l;'R
w attmeter, QRM-Free Pre'Iune'", antenna
switch. dummy load. 4: I balun, I.exan front
panel. 3'/,HxlO hWx9'/~D inches .

MFJ-949E delux. 300 Watt Tuner MFJ.. l60IO randolll wi... Tuner
/l1ore hams Operate all bands anywhere ~

ust' MFJ-949s with MFJ's revers ible Lcncrwork. L.Y.J
than any other Turn s random wire into powerful MFJ-I 601O
antenna tuner in transmitting antenna. 1.8-30 Ml lz. ' 4 9 9 5

the ...vrld! Handles MFJ-949E 200 Watts PEP. Tiny 2x3x 4 in.
300 Watts. FuU.t: 8 to 30 .~Hz .. ' 1 4 9 95 MFJ..906/903 6 MeterTunen

MFJ-986 coverese. 48 pos~t1on P"!Cmon48! :'\lfJ-906 has light- •
T~'O knob tu.ning (differential ' 3 2 9 95 I~ductor. 1000 \ol ~ turung capac~tors. f ull ed Cress-Needle SWR/ .;. 0 0

~apacltor and AlrCO~TW roller . .1":(' peak/average lighted Cros.s-~eedle SWR/ Wattmeter. bypass S\\1tCh. b."',-.:o;"s;;¥i~
inductor) ma~es tU~ I~g foolproof and easier Wattmeter, 8 posmon antenna SWitch. dummy Handles 100 W F~. 200W SS R. "17. F~
than ever. G IVes mimmum SWR at only one load. QR/yf.Free PreIune'" , scratch proof l\U'J -903, S49.95, Like MFJ-906.
setting. Handles 3 KW PEP ssn amplifier Lexan front panel. 3'h Hx I0'/.Wx7D inches. less s w k/wanmetcr, bypass switch.
input power (1.5 KW output). Gear-driven ~U'J-948. $129.95. Economy version of MFJ· MFJ..921/924 VHF/UHFTuners
turns counter, ligh ted peak/average Cross- 949E. less dummy load , Lexan front panel. ~IFJ-92 1 covers 2
Needle SWRfWattmeter. antenna switch. MFJ..941E super ",,'u. Tuner MeIers/nO Ml lz.
balun. 1.8 to 30 !\11Hz. 101/.Wx41/:lIx 15 in. The most for :'\U"J-924 covers 440
MFJ..962D compodTunerforAmps your money! ~l lz. S~RlWattmeter. 8~2 'hx3 ~Z}-l~1t

Handles 300 Walts inches..Simple 2-knob tunmg ' 6 9 95
PEP, covers 1.8-30 941£ for mobile or base.
M:H7~ lightedCross-Scedle SWR! ;119 95 MFJ-922 J44/44O MlUTuner
Wattmeter. 8 position antenna Ult ra tiny 4x2'l:od 'l. inch ; -I'.
switch. 4 : I balun. 1000 volt capacitors. tuner co...ers VHF 136-175 M:llz
Lexan front panel. Sieck 1O'!JWx2'f,Jlx7D in. and UHF 420-460 M:Hz. SWR!
MFJ--9451 HF.6Meter moWI. Tuner Wattmeter reads 60/ 150 Walts. 7MFJ9-

9i i
1\ few more dollars steps you '269~ Extends your mobile MFJ:931a~IRFGround

up to a KW tuner for an amp late r. antenna bandwidth so Create~ artificial RF ground.
Handles 1.5 KW PEP SSB amplifier input you don't have to stop Also elect rically places a

(O()()W t) Id I C A itron' . : . MtJ-'1" ~ E r. RF ..• di •power 0 outpu . ea lor mentron s go ourside and adjust your anten- . 1 09-95Iar awdY . grotUlU . 1rect
AL-81I H! AirCore'" roller indue...or. gear- na. Tiny 8x2x6 in. Lighred Cross- Iy at your n g by tuning
driven turns co~nter. pk/avg lighted Cross- Needle SWR/Wattmcter. Lamp and bypass ~ut re~ctanc.e ~f connect-
Needle Swg/waumc...cr. anta;ma S~ltCh,T~un, switches. Covers 1.8-30 MHz and 6 Meters . m~ wtre. Eliminates RF hot sp?ts.
Lcxan front, 1.8-30;"!Hz. 10 l.x4 h x 10 1. 10. 300 Watts PEP. ;\.l fJ-20. 54.95. mobile mount. Rf feedback. TVliRFl. weak sl.g.
MFJ.969 300W RD'" ....ufo..Tuner MFJ-971 t ble/QIlPT nals caused by poor RF grounding.

po. a .~~~un~.Sr[ :'\IFJ-934. SI69.95. Artific ial groundl3oo
. Tunes coax-.balanced Watt Tuner/Cross-Needle SWR/Waltmcter.

lines, random wire 1.8-30 ~

M' k Cross-Needle Meter. Free MF" Catalog
SWR. 30/300 or 6 Watt QRP ~~~ •
ranges. Matches popular Yl FJ -,..,.. "lid Neare.\·t lJealer • • • 800-64 7- 1800

tra nsceivers. Tiny 6x6'l:x2'12 inches . http://www.mJjenterprises.com
MFJ..901B ......II.stV.rsa Tuner , 1 Year No Matter What"" warranty ·30 day money

l\1fJ 's smallest (5x2x6 back guarantee (less ~) on orders from MFJ
in.] and most affordable MI::J I\IFJ E:\. ERPRISES. INC.
wide range 200 Watt PEP Box 494, Miss. State. MS 39762
Versa tuner. Covers 1.8 to MFJ-'XH B (601) 323-5869; 1-0 0 CST. Ma:!.._Fn_

30 MHz. Great for marching '7995 fAX: (601) 323-6551; Add sib
. . . Tech Help: (601 )323-0549

solid state n gs to linear amps. ....... ...."1"""'_"""" ..-._Ie) I~ WFJ £Mo 'r _ Ie_
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hy-gain \ new PATR/OT HF vert icals arc the best built, best
performing and best priced multi band vert icals available today.
Make full usc of your sunspot cycle with the PATRIOT 's low
angle signal.

The AV-620 covers all bands 6 through 20 Meters with no
traps. no coils, no radials yielding an uncompromiscd signal across
all bands.

T he AV-640 uses quarter wave stubs on 6. 10. 12 and 17
meters and efficient end loading coil and capac ity hats on 15,20,
30 and 40 meters. Instead of typical lossy can traps. the AV-640
resonators are placed in parall el not in series. End loading of the
lower HF bands allows efficient operation with a manageable
antenna height.

No ground or rodials needed
• Effective counterpoise replaces radials
• End fed with broadband match ing unit

Automatic bandswitclling
• Single coax cable feed
• Each ba nd is individually tunable
• Wide VSWR bandwidth

Sleek and low-profile
• Low wind surface area
• Sma ll area required for mounting
• vtcunts easily on decks. roofs and patios

Builf-to-Iasf
• High wind survival
• .'1a(c h i ll ~ unit made from all Tefloll" Insulated wire

Ity-gain" wanwnty
• One year limited warranty
• All replacement parts in stock

COl/tact liS today!
~o other amateur radio com pany provides the full service custo mer

support thai we do every day. Please contact U~ for more Information on
lIy"xainRPan-lot antennas. Not unly do we manufacture the best designed
lind constructed antennas. we atso manufacture satlsfied ('u~'tomers.

hg-giJio.
• •• ,he 'rad"ion con,inues

300 IndustrialPark Road, Starkville,MS 39759
•Free Catalog/Nearest Dealer: 800·647·1800

•FAX: (601) 323·6551 •8a.m.-4:30p.m. CST,Mon-Fri
Prim.."..,. u....III~, IPI'irfIIiI'

Eight band A V-640 vertical
antenna covers 40, 30, 20,
1 7, 15, 12, 10 and 6 Meters

• No radials • No traps
• No ground • No tuning
• Handles 1500 WaHs
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I n~pect a nd do.. nlolld our ma nuals rrom:
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Supe r C W Audio Fllter- Kit gives you
three bandwidths: 80. 11 0. ISO Hz. Eight
poles gives super steep skirts with no
ringing. Pull O N QSOs out of terrible

QRM! Plugs into phone jack to drive phones. QRM
down 60 dB one octa....e from center frequency
(750 Hz) for 80 III bandwidth. Improves SiN ratio
IS dB. Use 9V bauery, 1"/.x4x 3'h in. Simple skill
lend. Order \,EC.-820K. 519.95.

A'I RadioTn,,~mitter Kil lets you set up your
own A\t: station and broadcast crystal
clear programming from your studio with
) VU as the disc jockey or talk show host,
Play music from CD player. tape deck or

other source. Choose clear frequency from 530.
1750 KHz. Standard line level or microphone
input. Easy CD, tape deck or mike mixers con
nect. Audio IC\-'Cl adjustment. 1'1.:0;4:0;3'1, inches.
Simple skill level. Oider VEC·12911K, 529.95.

C rysta l radiu set Kit lets you
relive the experience of early radio
pioneers . This baby really works!

.. Wind yow 0 .....11 indector, wire up
, the earliest radio circuit ",ithout sol

, dcring a thing and listen to the
magie of radio that needs no power. Put up an
antenna, connect a ground. Stations come in
amazingly loud and clear. Includes antenna .....ire.
sensitive earphone. I'/.x5:o;6'1. in. Simple skill
tevet. Order VEC· 12IK, 519.95.

. ' . - If: Shortwave Receiver Kit lets
. ' . ~ you listen to the world!

='" t" •• Covers 75/80. 4'01 . 40. 30. 3 1.
20. 25. 22.1 9.1 7.16. IS and 13 Meter bands .
Explore A.\f. SSB. CWoWWV, RTTY and Packet
signals . Vernier reduction drive. lttIlOOth regenera
tion control. RF stage. includes 0/1 metal cabinet.
2 e-arphone jacks. Lse 9V battery. 2'/1Jl7:o;6 in.
Intermediate skill level. \'EC· 102K. 559.95.

Q NP fiwllUTwr AirsjiJt' 8(¥41VJfV)li JllYtn
Great introduction to QRP, the holiest and fastest

.. . growing activities in ham radio.
With this tiny transceiver, you'll
discover what thousands of QRP
enthusiasts already know - you
don ' t need a S1000 radio to get
on the air and communicate-

.it ..1.._1-9. worldwide. All it takes is some
simple- circuitry using less energy than a pen-light
bulb! You get VXO frequency control, broad
banded transmitter circuitry. solid one wanpfus
output. shaped keying• .3 uV sensitivity, direct
conversion receiver. Includes crystal for popular
QRP call ing frequency I '/.X4'/.1l5'/. in, Intermediate
satt tevet. Order \'EC·13t10K (80 Meters). \ ·[ C·
1,J40K (40 Mesers j, \'EC· 1330K (30 Meiers).

n :C·1320 K (20 Meters) S59.95 each.

C W MemoT)' Kcyer Kit stores 512
characters in four 128 character non
volatile EEPROM message memo
ries. Can}' on entire QSOs byjust

• p rr:s:sing memory me:s:sage hultOfU.
True smewav e sidctone with soft rise and faU time
eliminates harsh kcyclicks. Has all features of
VEC-201K CW Keyer Kit. l 'l.x 6'/.:0;5'/. in. Simple

skilliewi. Order YF.C-221K, S69.95. ;'~iiiii'ii===ii:~:ii:':::~iiii::=;"'...
lIi~h-performlnce 2 Meter
Preamp Kit pulls weak signals
out of noise. Solves three recep

tion problems •• boosts signals using a I-dB norse
figure microwave transistor, provides razor-sharp
bandpass filtering, eliminates unwanted electrical
noises with built-m balun. Uses 9-14 volts DC.
Tiny 1'/,1l3d in. fits in any size box. Intermediate
dill lew/. Order n :C-1402DK. 559.95.

2/61 10 ~I fter FM Rce:eh er Kit s let you
tune into the world of ham radio. Catch
all the action! Each covers the enure FM
sub-band and runs off your 9 volt butt ery.

Plug in speaker or headphones for loud clear
tecepnon. I 'J.x 4:0; 3'J, in. Intermediate skill 1l...~·1.

Order n :C- IOO2K (2 Meters). VEC·I006 K (6
Meters ), n :C·I OIOK (10 Meters], 53-t9~ each.

. ' . -='" 2 ~\-t t ter Monitor Kit receives 144.148
;'l!h--=- MH7_ Low noise. high gain RF preamp

gives you excenem 0.1 uV sensitivity,
Air variable tuning capacitor has 8:1 reduction.
Dual conversion superhet provides selccn....ity and
stability. Automatically eliminates squelch tails.
Built-in speaker, squelch. lone, volume controls.
1'01 '/. in, telescopic whip. 9V battery. 2114' /. )I,4 in.
Intermediate skill ll...et. Order \' F.C_I04K. S79.95.

5 Watt 2 .\ teln FM transmitter Kirlets
you nansmn voice and data - AFSK data
(up to 1200 baud ) and FSK data (up to
96(Xl baud). Jumper select reactance or
direct FM modulators. Reliable Motorola

NRFM transmitter Ie and PA transistor. Crystal
controlled (:0;8 frequency multiplication). ..(,() dBc
spurs and harmonics. Use 12· 14 VDC, 1.5 amps.
5-pin DIN microphone jack. I'/,:o; 4'/. x5'1. in.
J)ijJiCllII skitt tovet. Order n :C-1202K, S99.95.

"Ii-Cadll'PltH HalleT)' C ha rger Kit
safely quick charges expensive baucrtes .
~ no overcharging - many in less than an

• hour. HTs. cell phones. camcorders, lap
top computers. Handles 110 12 cells- Charging
status LEOs. Discharge before charge function
reconditions ballcries. Also remo\-'es memory
eJTCI;:t. Runs on 12·15 VDC. 1'/"'I4'/.1l5'1. inches.
Moderate skill h",'d Ordet VEC·412K,S49.95.

Shurtv.-an COllw rh' r Kit con....erts AM or
AM/FM radios to shortwave receivers at a
push of a button. Choose two I MIll

. ---..---. band,.) betwCl;:n 3 and 22 Mliz. Popular 13.
16, 19. 25. 3 I, 41, 49 and 60 Meiers inter·

national broadcast bands. On'off bypass. NE·
602'612 mi:o;er-lY'CillalO£ IC and Iuned input cir,
cuit. Use 9 V bans"ry. I'/"'14 )(3'1> in. Intenm'liwle
dill level. Order \ T.C-10IK, 527.95.

Fill/featured CW Kever Kit. '24" !
VEe · 201 K. the best electronic keyer bargain in ham radio! Send
beautiful sounding \ {orsc Code. Selt-complenng dot-dashes and dot
dash memory forgive timing errors _ makes sending CW easy and
accurate. Front panel volume/speed (3..65 wpm) controls. Weight
adj u...t s 25·75%. Sidcrone (300 -IOOOUz) has lM386 audio amp for
external speaker/phones. Select Iambic A or 8 , fully automatic or
semi-auto "bug" mode. Tune mode for tuning rig. Rf proof. Sleep
\100.: battery saver, Use 9V banery. I'/.x4.d 'h in . Simple xkjfllt...e t.

~....::.,,..,,,...,..._,.,,,..._'·~'C~-~}~"~K~'~"',,,,:"....:'"~"~';;:'i"~"1 m se (~ilfyll'o""r lopnot "Ito....). VEC-]OlKC.'14"
Aircraft Receiver Kit tunes entire voice
aircraft band 11 11· 136 MHz. Picks up air
traffic 100 miles away. Track progress of
incoming/outgoing traffic in your area,

pin advanced weather- information, and discover
ho..... tilt: tcauonal Air Trame SySIC'lT\ really .....orks.
Great way to learn about aviation. Use 9V battery.
Drives external speaker -phones. I '/"'14:0;3'1: in.
tmermeataie st ut level. O rder \ ·EC-1 3I K. S29.95.

20/]0140180 Mder Receiver "'its give
high performance! Covers entire band
or tailor to cover desired portion. Copy

~ CW /SS B/A M. NE602J 612 nnxcr-oscil-
later, L!\-f386 high gain audio amplifier. 1'/"'14'1.:0;
5'1. in. MoJt'rute 5ki// leve l. Order n':C-1120K
(20 Meters).n :C-1I30K(30 Meters).n :C·1 140K
(40 Merers). n :C-l ISOK (tlOMeters). S29.95 ea.

20130/40/80 .\ Ictt'r Q RP C W lransmit
ter Kit s have variable crystal oscillator
tuning. front panel switch selects I of 2
crystals. I cryst al included. Transmit and

Receive switch, Connect rec eiver, 1'1. :o;4JO;] l{, in.
Intermediate Ikill level. Order VEC- 122UK (20
Meters), VEC- IBO K (30 Meters), n :C·1240K
(40 Meters). v EC-USnK (110 Meters). S29.95 ea .

Tuna ble SS8.lCW Audio "'iller Kif has
sharp f our pole peak and notch filters.
Zero in with frequency control & adjust
bandwidth for best response. Tune fre

quency from 300-3000 Hz. Notch is an outstand
ing 50 dB. I Watt amplifier. Speaker/Phone jacks.
12 VDC at 300 rnA. 1'/.:o;4 '1.115 '/. in. Intermediate
skill level. Order VEC·f!41 K. SJ4.95.

Vel"roni~ Compre"en,.iI'f' S,J/dl'rinx
C"ur.<e a nti Kit is the bes t home study solder

ing course available! Includes
theory, quizzes, PC board. too ts,
safety, techniques and materials.

Get professional soldermg skills and a fWI blink
ing LED project. Gets you ready for "through
hole~ PC board a.sssembly and repair. Simple ~\

skiff lew/. Order VEC· I !lOOK. S29.9!1. ~(

Super CW fllter /amplifler- Kit has pow
erful I watt audio amplifier to drive
speaker. 8 poles active IC filtering uses
cascaded low-Q stages. 3 bandwidths:

80,1 10, 180 He, Center frequency: 750 Hz. Up to
IS dB. Use 9-18VOC, 300 rnA max. 1'1.1l4113 '1>
in. Simple skill ll?\'e!- Order YEC-821K. S29.95.

Super SSB Audio Filter Kit improves
readability with 8 poles. optimiles audio
bandwidth, reduces SSR splal1er.low. hi
pitched interference, hiss, static crashes,

background noise. Use 9V b;lllery. I '/. :o;411 3't. in.
Simple skill/eve/. Order Vr.C-IBOK, SI9.95.

144/220/440 Mill LtJ" ·:\' llise Pl'l'lImp
Kill !.Oup up your antenna syslem.
Helps pull in weak signals. Worl<.s won

dcrs for scanner or ham-band recei\"t'T. Gi\'es
great low-noise perfonnance and immunily from
damaging e1ectrostalic discharge. 1:0; 1'II in. Simple
skill lm·l. Order '~C·I402K (14.f \fHz).\ 't:C·
1422K (210 Mllz) H C-14-I4K (440 \fHz). SI7.95.•

/ ~h·t"mic.~ kits -frulure a p,,~£e~.\i(mal ,, / All m('ta l cases for lIlust kits, $14.95. Order Toll-Free 800-363-2922 "qllal?!' l'pOXY Kluss C b"urd wit Mlldl'r ma.~k Add "C" for case to model #. E:o;ample: "VEC- • FUJ 6U l ) 323·6551 · Tc,;h: ~(0 1 ) 323·5t100
an ctJmpfment Iq.:end•.I'imple slep-by-.\tf'p 201 Ke ". Has knobs) hatdware. rub6er feet and VF. . RONICS. 300 Industria Park Road,

'-inMruction~ and hlKhe.•t quulity comp(lnl'nrs./ '-- brushed aluminum- ooking front panel decal../ "- Starkville, MS 39759 USA · Add $6 &1l ./



Number 10 onyour Ff«1lNJc lf CIIrd

PIC-based DTMF Project
Build this decoder and leam.

Joseph Consugar KC3XM
1601 Woodtree Court W

Annapolis MD 21 401

Fig. 1. LJTMF decoder schematic.

Circuit const ruct io n and testing

,.•
j, ..
J "' .......

.,-

You may notice that U2 and the
LCD di splay are both contro lled by the
same X-bit port. This is possible since
the ou tputs of both the LCD display
and the DTMF receiver are in a high
impedance Mate until they arc addressed .
By enabling the LCD or DTMF receiver
only when they arc be ing read or wri t
ten to , the two are ahlc to share a
sing le R-b it port.

"

••,,,,.. ,----;;

Be fore bui ld ing the decoder, you
will have to program a 16CR4 with the
decoder software . Blank 16C84s are

used fourtee n TIL c hips. eight o f
which were used to simply ho ld the
decoded d igits for d isplay.

F ig. 2 sho ws the schematic for the
updated circuit. Like the original, a n
integrated DTM F receiver is used, but
the fou rteen ch ips used to decode and
d isp lay the received to nes have been
replaced by a single PIC microcontroller.
In add ition , the di splay, which prcvi
ously used j -segmcnt LED s. has been
replaced with a 16x.1 LCD display. The
resulting circuit is simpler and di sp lays
sixteen digits instead of the original eight.

Circuit operation is quite simple. Au
dio co ntaining the DTMF tones is fed
to p in 7 of U2, a Motorol a 145436
DTMF recei ver. When a valid pair of
tones is detected , pin 12 of U2 goes
h igh . This is de tected by UI. a PIC
16C 84 , which reads the code corre
spond ing to the detected to nes fro m
U2. converts it to an ASC II character.
and sho ws it o n the LCD di splay. The
di splay sho ws the last sixteen rece ived
codes. O nce the disp lay is fu ll, recep
tion of another to ne pair causes the
d isplayed codes to he sh ifted to the left
and the ne w code is di sp layed o n the
far right. Pressing switch S I clears the
d isplay. preparing it to recei ve a new
set of to nes.Fig. I. DTMF decoder block diagram.
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A block diagram of the original cir
cuit is shown in Fig . I. The blocks cor
respond to the DTMF receiver.
decoding circuitry, and 8-d igit d isplay
of the original circu it.

The decoding circuitry was by far the
most complicated portion of the original
circuit. It was required to sense when a
valid tone was received . decode it. and
shift the corresponding d igit into the
di splay. To do this. the original circuit

C ircu it description

R
ece nt ly I was loo king through
so me hack issue s o f some elec
tronics magazines I have and

ra n across a de sign for a Dn tF tone
decoder. It was a good de sign fo r its
time. hut whi le readi ng the art icle , I
couldn't help thinking that using today's
technology, the circ uit could be great ly
simpli fied . It was n' t long before I had
the e ngi neeri ng note hoo k out and was
work ing on an improved design. The
resu lt is presented here .
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available from a number of distributors,
Tbc decoder software can be down
loaded from my Web site at [http://
homepagcs.go.coml-joseph264] .

Because of the low frequ encies and
the small number of chips involved•
you shouldn't have any trouble putting
the circuit together. TIle original was
built using wire-wrap on a Radio Shack
protoboard. Point-to-point wiring should
work just as well. Just fo llow the sche
matic and remember the normal pre
cautions about keeping lead lengths as
short as possible,

One th ing needs to he mentioned
about the LCD display. The display I
used had a physical configuration of
one row with 16 columns, but was con
figured internally as two rows of eight
columns. Therefore. the software was
written to expect this display configu
ration. If your display is configured
differently. you will have to either try a
differen t display or modify the soft
ware to display the decoded digits on a
single row. Also, the display connector
shown on the schematic consists of a



Table 1. DTMF receiver parts list,

LCD 16x1 LCD display. Available
frorT' Marlin P. Jones and
Associates
(http ://www.mpja.com}.

Circuit modifications

51 Normally open. momentarily
Closed switch

As shown, the decoder is intended to
connect to a radio's headphone jack. If
you wish to use it with a low level au
dio source (e.g., a microphone), you
may have to provide an amplifier.

This circuit and its software could
also he used as the basis of a DTMF
remote control circuit. This would re
quire replacing the software routines
used to control the display with one
that writes the appropriate control words
to the 16C84 's port. This is, as they say,
left as an exercise for the interested
reader.

Should you decide (0 build this ci r
cuit, I hope you find it as interesting as
I did. I still find it amazing how much
a single 16C84 can do, espec ially with
a little j udicious programming. And
the best part is, if you don't like the
way the ci rcuit works, you can always
change the software. Beats rewiring
and swapping TTL chips any day. il

U2 MC145436 DTMF receiver
(14-pin package). Available
from JDR Microdevices
(http :J~.jdr.coml_

R4, R7 10 k 1/4 W resistor

Parts List

X2 3.579 MHz xtal

X l 3.68 MHz xtat

A6 1 meg 1/4 W reseto-

Cl ,C2 47pFNPO disccapacitOf

C3 1 ~F noopolarized
electrolytic capacitor

AS 470 ohm 1/4 W reslsior

Ul PIC 16CB4 microcootroller
(1a-pin DIP package). It you
are unable to locate a PIC
16CB4, a PIC 16FB4 can be
used instead.

I Designation Part

Photo A. DTMF decoder circuit.

single line of 14 pins. You may have to
use a different connector depending
upon the type of display you usc.

To test the decoder you will need a
source of DTMF tones. For my own
testing, I used a cordless telephone and
a scanner. This works because a
cordless phone will put out a signal
when you press the talk button even if
it is not connected to a phone jack.

To use this technique, disconnect the
phone from the wall jack and press the
talk button. Put the scanner in search
mode and locate the frequency being
used by the phone 's base unit. To con
finn you have the correct frequency,
press a couple of keys on the hand
held unit. You should hear the tones
coming from the scanner's speaker.

Connect the audio output of the
scanner to the input of the decoder. At
tach a source of 5 volts to the decoder
and turn it on. As you press the keys on
the phone 's hand-held unit. you should
see the corresponding digits on the
decoder's display. If you don't see
anything, try turning up the volume on
the scanner. If you sti ll don't see any
thing, go back and check the decoder's
wiring. One good way to do this is to
get a copy of the schematic and use a
bighlighter to mark off all the connec
tions as you check them. It may sound
tedious, but I spent quite a bit of time
tracking down a problem with one of
my original circuits that turned out to
be the crystal not being connected cor
rectly. If I had made the effort to use
this technique, it would have saved me
a lot of time.

o NRAT

SONY COLOR VIDEO
CAMERA WI AUDIO

MAll ORDERS TO ;

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408
FAX (818)781-2653

www.allelectronics.com
e-mail allcorp @allcorp.com

COR

ALL
ELE

I 20 Character X 4 Line LCD I
Oplrex II OMC 20434·CEM
(PWB 20434·CEM)
5 x 8 oot format.
3" x 1" Viewing area
3.88" x 2.38" modl,je ,

Removed from new equipment, may have left
padding on melal beze l. 14 pin single row reao
er is pre-allacned. Includes spee/hOOlI~ sheet.
CAT " LCD-46
I 10 1o' $60,00 I

IBig Saving. on AA BATTERIESI
Here are some good Quality carbon
zinc AA cells at a great price. Made
by the same company. thai makes
eaneres ror Ray-o-vac. these Vinn ie
"EXi ra Heavy Duly" cells have a reie 
tiY1;l1y late 2000 date code. Bulk
packed lor OEM use . Large quantIty

available. 4 100
CAT • BT-AA for $ -

100 for 520.00 (2OC each)
500 for $75.00 (15c each)

1000 for $100.00 (tee each)

Tl'RIoIS: NOM""~ C\AClIER.~_ t.dIio ", b' t'Ie
..a .....iI:aIU.S A UOO CW _. NI-.-.g"ll..
111. PRo.- c.- _ _ ~~ NI dol ....,
.. CA!.F()RNA _ -... a...-
~:::;:;:::;;;;;;;:~i~. NO coo - sutlIOd

CALL, WRITE IO~-.ouf_ ,

FAX or E·MAIL
to r our FREE

96 Page
CATALOG

0Irts1de the U.S.A.
Mftd $3.00 pot-lage.

SONY,CCX·Zll/S1
Brand new 1/4" ceo color
video camera WIth audio.
Idea l lor surveiMance or

video COflferoncing ~g.~~~,
Good-looking.
COfT1)act design,
only 3.5" X 2.33" X l OS".
Adju stable lens, On-<>ff power
switch. RCA jacks for video ~
and audio ou tputs. NTSC, ETA
standard, 270,000 pixels. Au to while balance,
10 l UI( min. ilIuminalion. Includes 4 .5 vee
power supply. output cables and adjustable
desktop ca mera sland which ca n easily be
used as a wan or ce.long mount eraoet. An

eecectcoer deal. gnoo
CAT. VC·11 00 S veach

I 3 or more 585.00 each I
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How to Turn a Deaf Ear
. .. with vaur antenna.

Keith Woodward VK2AT
19 Dolphin Ave.

Taree NSW 2430
Australia

A
short !,....hilc ago, I was ap

proached bv a fr iend with a
problem. ,; appears that he

was suffe ring from an interfering sig
nal. on one frequency. from a specific
direction. "Cou ld I: "he asked. "suggest
an antenna with good rejection in one
di rection bUI a hroad polar re sponse
othe rwise?"

Dropping this in my lap. he saun
tered away with a smilc---or was it a
smirk'l-c-on his face.

Before going into de tail of what fi 
nally emerged. lei me stir your memory
regardi ng transmission lines. One use
ful feature of a quarter-wavelength
transmission line. or odd mu ltiples there
of. is its ability to transform imped
ance . Thus a low impeda nce at n ne
e nd of a quarter-wave length becomes a
high impedance at the o ther end. the
transformation ra tio depe nding on the
impedance of the line .

The following equation a llows the
ca lculation of the resu lting impedance
when the initia l impedance and the
line impedance are known.

Z '
Z = ...:L

r Z,
where t; = line impedance . Z, = low

impedance at one e nd (If the quarter-

wave line . and Z, = impedance seen at
the o ther end of the line .

Substituting in the equation above.
we see tha t if the low input impedance
is 50 ohms and the line impedance 300
ohms. then an impedance o f 1800
ohms will be appare nt at the high im
pedance e nd of the quarter-wave tra ns
mi ssion line . If you don ' t be lieve me,
ge t you r kid to work this wi th his
calculator.

Well. that's the worst part. Now all
we need to do is a simple application
of O hm 's Law. Assumi ng pure resis
tance , the n the equation of R

l
= I/( lIR

l
+ 11R

2
) can he applied successfully.

Substit ut ing 50 ohms a nd the va lue
of 1800 ohms. calculated above. the
total resistance would be 48.648 ohms .
This is so litt le different from 50 ohms
that it cou ld be neglected when being
fcd with 50-ohm coaxia l cuble from a
transmitter,

So what "! What has this to do wi th
di rectional antennas? The answer is,
qu ite a lo t whe n combining dri ve n
cle ments in an a nte nna !

In refer ring to my library of ante nna
publications, I found that it looked like
phasing two half-wave antennas to
produce a cardi oid-l ike pa ttern would
solve my frie nd 's problem. With a

spacing of one-quarter waveleng th and
a phas ing of 90 degrees (one-quarte r
wave leng th) or 270 degrees (three
quarters wave length) . the desired pat
tern may he achieved . Assuming a set
direction of null, the fecdpoint wou ld
have to be cha nged from OIlC hal f
wave di pole to the o ther depending on
whe ther the transmission line (phasi ng
line ) was one-quarter or three-quarters
wave length .

My wife will tell you that I am a
born skeptic , so I chose a boom one
wa velength long a nd ce nte red the two
drive n ele me nts on the boom. Th is Ic ft
three eighths of a wave length on each
end (I f the boom for experimentation.
Also. being naturally lazy. and suffer
ing: fro m arthritis. I the n instructed my
friend to bu ild the a nte nna a nd test it at
his location. Usi ng: a one- inch boom
and three-eighths-of-an-inch tubing.
my friend proceeded with his task. The
insulators were good-condition TV
ones. the securing screws three-six
teen ths-inch sta inless stee l.

When erec ted on a rotator, the an
tenna had its pattern measured ; it was
found to be as theory suggested. but
the null was insuffic ient fo r his prob
lem signa l. The next step was to install
a re flector eleme nt a fift h of a wave
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Continued 011 page 29

were trimmed purely for aesthetic rca
sons. In the original test antenna (Fig.
1). a three-quarter-wavelength line was
used between the two orig inal driven
elements, with the feedline connected
to the dipole farthest from the reflec
tor. The third driven element was eon
rected to the reedpoint with a quarter
wavelength line, thus retaining the
reedpoint on the central dipole. The
phas ing line was 3 mm-diameter so lid
aluminum spaced approximately 26 nun
apart center to center. Th is was to suit
the driven element center spac ing of
the stainless steel screws.

The three-quarter-wavelength line
needs to have the slack of a half-wave
length taken up. In Photo A. you can
see that the prototype uses a "hoop"
between the driven elements. After the
photo was taken, a plastic support was
fastened between the boom and the
center of the "hoop." The practical side
of this arrangement left something to
be desired. Another way to achieve
270-degree phasing is to use a quarter
wavelength (90 degrees) and cross the
feeder ( 180 degrees). The final an
tenna used this method (Fig. 2) and
proved quite satisfactory in perfor
mance. Note that the quarter-wave
spacing should be retained. but be
cause of the crossed feed. the harness
will be s lightly longer than a quarter
wavelength.

The SWR was quite low on the an
tenna. Remember. theoretically the re
sistive impedance for two elements
was 48.65 ohms, suggesting a possihle
SWR of 1.03:I. Adding the third
dri ven clement would lower this to
47.37 and produce an SWR of 1.05:1.

0.751

length behind one of the driven cle
ments. To maintain symmetry. it was
also mounted on a TV insu lator. with
an aluminum strip joining both halves
in the center. On testing the pattern,
the rear rejection was greatly improved
and sufficient to solve the interfe rence
problem. However, the front lobe now
exhibited a small dip.

While the antenna was satisfactory
in operation as far as my friend was
concerned. 1 stubborn ly wanted to add
the final touch to the antenna. After
considering a parasitic director and a
driven element, I chose the latter with
the hope that it might give a broader
frequency response. This meant that a
driven element of the same size was
added a quaner of a wavelength in
front of the other two.

On test, the side response dropped
and the front response increased while
exhibiting a deep rejection to the rear.
The small lengths of boom materia l

Photo A. The prototype hooped it up pretty
well.
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'reeMFJ Catalog
Nearest dealer/Orders .. . 800-647-1800

MFJ- 11 16

$449 5
...d·j sih

MFJ-4245MV $ 19995 Add.",
45 Amp

your signal! You won't hear any in your
receiver either!

Some competing switching power
supplies generate objectionable RF hash in
your transmitted and received signal.

These super clean MFJ Mighlyures""
mee t all FCC Class R regulations.

Low ripple . . • Highly Regulated
Less than 35 mV peak- to-peak ripple

under 25 or 45 amp fullload. Load regulation
is better than 1.5% under ful l load.

Fully Protected
You won't bum up these power supplies !

They are fully protected with O ver Voltage
and Over Current protect ion circui ts.

Worldwide Versatility
:\ IFJ M igh f):Lires"" can be used anywhere

in the world! They have switchable AC input

ON/OFF switch with an "ON " MFJ-1112
LED indicator. 5299 5

Built-in 0-25 VDC voltmeter.
You get 6 feet of super heavy duty ...dd..."

eight gauge color-coded cabl e with ring ~-
tongue termi nals. Binding posts are
spaced for standard dual banana plugs.

Hea l')' duty alumi num construction.
121/u2J/.x2'h inches.

MFJ-1116. $44.95. Similar to MFJ·
111 8. No 30 amp posts. Has ~OW LED
and 0-25 VDC voltmeter. 15 amps total.

MFJ-1112. 529.95. Si milar to MFJ·
1116. No on/off switch, LED, meter. fuse.

MFJ· 111 8

$699 5
,~ ...

nttp:/lwww.mfje"ttrprirn .com FAX: (601) 31J.6S51
_ 1 year No Morru Whoi" '" warranty - 30 day money back

uarantee (less s&h) on orders from MFJ' Add sib

I~
MFJ ENTERPRISES. INC.
P.O. Box 494. Mis.s, State, MS 39762
(601)323-5869; 8-4:30 OJ" , Mon-Fri
T« hniclll Help: (601) 3~S49

Priceu nd speo:ir.COlinns OUbjecl lO ch."~ . 0 199MMfJ En<apri_ Inc.

MFJ . . . the world leader in ham radio accessories

MFJ-11l8. $69.95. This is MFJ's
most versatile and highest current Deluxe
Mulliple DC Power Outlet, It lets you
power l WO HF and/or VUF transceivers
and six or more accessories from your
tran sceiver's main 12 VDC power supply.

T wo pairs of super heavy duty 30 amp
5-way binding posts connect your trans
ceivers . Each pair is fused and RF by
passed. Handles 35 Amps total. -O:-l- LED.

Six pairs of heavy du ty. RF bypassed
5-way binding posts let you power your
accessories. They handle 15 Amps total.
are protected by a master fuse and have an

MFJ Switching Power Supplies
Power your HF transceiver, 2 Meter/440 MHz mobilelbase and accessories
with these Ilew 25 or 45 Amp MFJ MightyLite™Switching Power Supplies!
No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . .

voltage and work from 85 to 135 VAC or 170
to 260 VAC. Easily replaceable fuse.

MightyLitesTItl • • • Mighty Features
M FJ M ight)'Lites™ feature a front-panel

voltage control. II lets you vary the ou tput
voltage from 9 to 15 Volts DC and gi ves you
a highly regulated voltage output.

You get an eas y access from-panel with
five-way hinding posts for heavy duty use and
a cigarette ligh ter soc ket for mobile
accessories. The MFJ-4245MV has two sets
of quick-connects on the rear for accessories.

La rge 3 inch dual rneters are brightly
illuminated 10 make it easy 10 monitor load
voltage and cu rrent.

A whisper quiet internal fan efficiently
cools your power supply for long life.

Two models to choose from . . .
I\U 'J-U25MV, $149.95. 25 Amps max

imum or 22 Am ps continuous. Weighs 3.7
pounds. Measures 5J/4Wx4 1h Hx6D inches.

MFJ-4245MV, $199.95. 45 Amps max
imu m or 40 Amps continuous. Weighs 5 .5
pou nds. Measure s 7 Ih Wx 4J/.Hx9D inches .

MFJ No Matter WhatTIl Wa"anty
Mighty/JUS"" are covered by MFJ's

famous No Matter What"" one year limited
warranty. MFJ will repair or replace (at our
option) your power supply for o ne full year.

MFJ 35/30 Amp AdjustableRegulated DC PowerSupply
Massive 19.2 pound transf ormer . . . No RF hash . . . Adj ustable 1 to 14 VDC . . .

A massive 19.2 pound transformer makes let you monitor voltage and c,!rren~.

this power supply super heavy duty ! II Three sets of output terminals include a
delivers 35 amps maximum and 30 amps pair of heavy duty five-way bindi ng posts for
continuous without even flexing its muscles. HFN HF rad ios, two pairs of quick-connects
Plugs into any 110 VAC wall outlet. for shack accessories and a covered cigarette

It's highly regulated with load regulation lighter socket for mobile accessories.
bet ter than I%. Ripple voltage is less than A front-panel fuse ~older m.akes fuse
30 mY. No RF hash . - it's super clean! replacement easy. Whisper quiet fan speed

F ully protected .- has over voltage increases as load cu rrent increases. _. keeps
protection, fold back short circuit protection components cool. 9 Ih Wx6Hx9'J. inches.
and over-temperatu re protection. Your MFJ-4035MV is protec ted b.y~FJ' s

You get front panel adjustab le voltage famous No Matter What"" one year limited
from Ito 14 VDC with a conve nient detent warranty. MFJ will repair o r replace (at our
set at 13.8 VDC. A pair offront-panel meters option) your power supply for one full year.

MI'J-4225MV $ 1 995 Add.",
25 Amp

M"-J's new adj ustable voltage switching
power supplies do it all! You can power your
HF transceiver or 2·Meter/440 MHz mobile
or base and accessories.

~1 1."J's MightyLites"" are so lightweight
and small you can carry them in the palm of
your hand! Take them with you anywhere .

No more picking up and hauling around
heavy, bulky power supplies that ca n give you
a painful backache. pulled muscle or hernia.

MFJ's 25 Amp Mighty l .ite™ weighs just
3.7 lbs. -- that's 5 limes ligh ter than an
equivalent conventional power supply.
MFJ's 45 Amp version is even more dramatic
-- 8 times lighter and weighs just 5.5 pound s!

No RF hash!
T hese babies are clean ...
Your buddies won't hear any RF hash o n

MFJ 's heavy duty"IW' conventional power supply is
MI'J -4035MV exce llent for powering your
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.... ... MFJ High Current Multiple DC Power Outlets
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Secrets of Transmission Lines
Part I: Intra and dummy load project.

Jack Kuecken KE2QJ
2 Round Trail Drive
Pittsford NY 14534

C
onsidered. as a group. rad io
hams are a fairly inquisitive
bunch. interested in a variety

of thi ngs. There are a large number of
subgroups within the fraternity. Some
arc intere sted in the competitive as
pects and fight for the DXCC awards.
and others are avid co nteste rs. Some
are simply rag -chewe rs who like to get
together with cronies n il a net and di s
cuss nearly a ny topic . So me are tinker
ers who have to try the newest in slow
scan or live TV or whatever. A few are
hardware developers who build ne w
and d iffe rent equipment.

One thi ng is a bit surp risi ng . Consid 
ering. the technical nat ure of the hobby,
the percentage o f electrical e ngineers
is relatively small . Ham rad io attracts
peo ple from all wal ks o f life . We a ll
have to pass theory tests to obtai n o ur
licenses. but fo r most th is consists o f
buyi ng a "q uestion and answer" study
book aimed at a part icular library or
pool of questions. II can he argued that
this approach does no t necessari ly im
part a fundamental know ledge of the
topics.

This series is intended for those who
wo uld like to go a littl e further down
the tech nical road . The object and sty le
o f the writi ng is ai med at impart ing a
16 73 Amareur Radio Today · August 1999

fundamental understand ing of trans
m ission lines, impedance matching.
and the S mi th chart without necessar
i ly using a lot of h igh powered math
ematics. Each to pic will be portrayed
with easi ly repeated physical experi
ments to be performed with stuff to be
fou nd around most ham shacks. In
so me case s. computer-ge nerated art
w ill be used to ill ust rate the po int. The
intent is to promote fundamental un
derstanding ra ther than mathematical
rigor.

Contents or the series

The series will be broken down into
the followi ng blocks:

I , Review of DC fundamentals.
2. Review of AC fundamenta ls.
3. Fu ndamentals of transmission lines.
4. AC steady state transmission lines.
5. The Smith chart.
6. Impedance matching .
The review of DC and AC fundamen

tals is included because so me grasp of
these topic s is esse ntial to an)' under
s tand ing of the operation of transmi s
sion lines and the subjec t of impedance
matching . Wherever possible, a physi
cally visualizablc example, experiment.
or illustration is presented.

Whi le we ha ve noted that h ig h-pow
ered math is a voided . some math is
nece ssary, and some knowledge of
high-sc hoo l- level trigonometry and a l
gebra is he lpfu l. Most o f the e xperi
ments intended to illustrate the po int
ca n be performed with read ily avail
able hardware ite ms. a muhimcter, a
two meter handheld transmitter, so me
junk box parts, and so me spare coax.
cable . A calculator with trigonometric
functions is he lpfu l hut not mandatory.

Let's see how we can get started on
this venture.

I>C fundamentals

In thi s sectio n. we sha ll co nsider
only co ntinuo us d irec t currents such as
one might obtain from a fl ashlight bat
tcrv and so lid wires a nd resistors . Turn
o n and turn off arc no t co ns idered . As
a beginning , and for o ur purposes here .
the most sig nifi cant part o f under
standing DC ci rc uits is described by
O hm's law, named aft er George S imo n
Ohm. In words. it states that the cur
re nt flo wi ng in a circ uit is proportiona l
to the vo ltage fo rci ng the c urrent d i
vided by the circuit resis tance .

Fo r a physical analogy, consider the
illustration in Fig. I (a) . We ha ve a
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the work the machine would do. He
found that the We lch ponies walking
on a circular track driving the pumping
machine could average 550 foot
pounds per second, so this va lue was
adopted for the " horsepower." How do
we relate th is to electrical work7

In Fig, 1. the analogy for the ampere
was chosen to represent a flow rate
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Power

flow in gallons per minute (or cubic
centimeters per second), which is more
or less analogous to a measurement by
the ammeter in the electrical circuit. If
we shorten the soda straw to half the
original leng th. the flow will double.
Similarly, if we halve the resistance in
ohms. the current will double. We don't
want to carry this analogy too far, be
cause there arc differences between the
way water flows through a pipe and
electricity flows in a wire. but as far as
it goes, the analogy is satisfactory.

To understand the quantity power,
we must differentiate it from the physi
cal concept of work. Work is defined
mechanically as the product of force
and distance. Power is de fined as the
time rate o f doing work. If you lift a 5
pound weight two fee t. yo u have done
5 x 2 = 10 foot pounds of work. To cal
culate power, we must know the time it
took 10 do that work.

When J ames Watt started selli ng
steam engines to mine owners for
pumping water out of mines, he had to
come up with some way of describing

R

E1 R1

E2{ R2
En{ Rn

STOPWATCH

o

•

l

H

j ,

\-... ,

-
E

E

container filled with water, a soda
straw attached to let the water out, and
a container to catch the water. The
height of the water above the soda
straw (H) is analogous to the battery
voltage (E) in Fig. l(b). The length of
the soda straw (I.) is a nalogous to the
resistance (R) in the e lectrical c ircuit.
With the measuring cup and the stop
watch we can measure the time it takes
to fill the c up , thus g iving us the water

I

Fig. J. (a) Ohm 's law analog)', (b) Ohm 's
law in a circuit.
( I- I) F. .- =,

R
(1 -2) volts

= amperes
ohms

Fig. 2. Series circuits.
(1 -]) E = E, +E2 + ·· ·Ell
(1-4) E = iR. + iR2 + · · ·iR II

(/-5) E
::-----:::=--::- = ,



1

\.- - J J12 Jin~ i1

E x., \.- x.,-

R1 R2 Rn

Fif:. 3. Parallel or shunt circuits.
(1-6) i = i l + i ,+ ·· ·j. "
1 7 ' E E E

( • ) I = - , = - , = -
I R 1 R " R

I ,
"Iu-s:Noll' fer o, =r

"
(l -Y) Theil , i = EG ] + EG z + · ·· EG n

(1-10) i = E(G ) + G l + .. -G n )

versus time. The ampere is actually a
time ra te unit. An ampere is defined as
an electric tlo w rate of one coulomb
per second, which corresponds to 6.25
x 10 1 ~ electrons per second . A fantasti-
cally large num ber! The product of the
force in volts times flow in coulombs
per second IS power. Th us force In

volts times current in amperes is watts.
746 watts equal one horsepower.

Substitution for E or I from Ohm's
la w also give s useful re lati onships for
power.

P twans) » Ex i = i l x R = E2 / R
Depending upon the situation, one of

these may be more usefu l than others.

Ki rchhoff's Jaw

Kirchhoff' s law states th at the alge-
braic sum of the currents at a j unc tion
is ze ro; in other words, the number of

70..

~~E
GALVANOMETtR

q .-l ~ B-
V

Rl ' R4

Fig. 4. 11Ie Wheatstone bridge. If R =R, I 2

and R, = R~. voltage A =Band 110 Clirrel/f

flows ill galvanometer: Also True if RIR" =
R/R~
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electrons lea ving the j unction must
eq ual the number entering it .

Thi s is fairl y easy to visualize. Sup
pose that we have the intersection of
three streets , each ending at the inter
section. If one of the stree ts is one way
inbound and the other two arc one way
outbound. then the sum of the cars on
the two outbound streets must equal
the n umber o f cars on th e inbo und
street. If it were less. cars would accu
m ulate at the j unct ion, and if it were
more we would have to create new cars
at the junction.

Combining loa ds

W he n there is more than one resi s
tance in a c ircuit. the va lues m ust he
combined in some fashion to so lve the
circuit. In Fig . 2, we see a series-con
ncctcd circ uit consis ting o f re sistances
R I, R2 ... to Rn. In this circuit, the cur
rent i passes throu gh all o f the resis
tors. In th is case , the sum of the
vo ltage drops across the resis tors
wo uld equa l the batte ry voltage. and it
is possible to simply add up the resis
tances and di vide the battery vo ltage
hy the sum.

With the parallel or shunt c irc uit . we
see that the input voltage E is present
across all of the re sisto rs and we must
add the currents to satis fy Kirc hhoff' s
law (see Eqn 1-6). Now the individ ual
currents are gi ven by the equations in
1-7. If we make the substitution o f
Eq n 1- 8, we can rewrite Eq n 1- 6 as
Bq n 1-9, and. fac toring o ut the E. we
obtain Eqn 1- 10.

The subs titution of Eqn 1- 8 trans
lates from resis tance into co nductance.
The units of G are in conductance
given in e ither mho in o lder te xts or si
cr ncns in ne wer texts. A re sis tance o f
I ohm is equal to a cond uctance of one
siemens. A resistance of 10 ohms wo uld
be equ ivale nt to a cond uctance o f 0. 1
siemens. When working with parallel
o r current combining circuits. it is more
convenient to work in conductance .

In terms of cond uctance in m ho:
P(wans) = E1 x G= illG

The Wheatstone brid ge

T he Wheatstone b ridge is a very
practical circuit that finds use in many
places and is parti cularly helpful in

impedance m atching in strume ntatio n.
It is show n here m ainly because it rep
resents a basic bal anced circ u it repre
se ntative o f many RF and transm ission
line measuring systems. It may he seen
th at if R I = R2, poi nt A is at a po tent ia l
eq ual to E/2 . If R3 = R4. the same is
true for point B and no current will
flow in the galvanome ter (whi ch is
simply a very sens itive zero ce nter am
meter). Voltages A a nd B will a lso
equa l the ratio bet ween R I and R2 .
which equals the ratio between R3 and
R4. In some transmissio n line ins tru
ments RI = R2 = R3 = 50 ohms. In th is
case, the bridge will nu ll when the
transm ission line, subs tit uted for R4, is
50 ohms. Thi s gets a tad ahead of the
text, but it rep resents an important case
in which the VS WR is 1.0: I .

A practical example

For a practical example, we will look
at the design and construc tion o f a
d ummy load or dummv an tenna which

•
we shall usc later in the program. This is
some thing you shou ld have around the
ham shack anyway. Since the re sistors
are going to be parallel ed , we will
work in cond uctance.

To begin w ith , we would like to ha ve
the unit handl e the o utput of a conven
tional transceiver. With a nomi na l 100
watt transceiver, a 50 watt load is usu
a lly adeq uate for most measure ments.
s ince the transceiver is usually not ca
pable o f long- term key-dow n output in
excess of 50 wa tts average. We can get
a ra ting like th is hy paralleling about
25 resistors w ith 2 walt rati ngs. Note
th at an RF d um m y load cannot he built
using wirewound resistors-s-e ven so
called non-inductive ones. Carbon com
position or me tal film types are suitable
to 30 o r 50 MHz.

The illustration o f Fig. 5 shows the
general construction. A "cordwood"
type construction is used . Two pieces of
11I 6-inch printed circu it hoard , prefer
ably the fi berg lass type, are cut and
drilled with a reg u lar drill p lan on 0.5
inch centers . The hoards may be
stacked , foi l side out, and drilled si
m ultaneously. The se lected resistors
are a litt le less than 3/16 of a n inch in
diameter, so there is p lenty of air space
between them. T his is important for
cooling .
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Conclusion

The next section will deal with a lter
nating current fundamentals. where we
will look at some of the differences
between AC and DC. fa

resistor body 1/4 inch below the under
sidc of the top board, solde r the lead in
place. Clip off the excess lead protrud
ing from the top. Avoid soldering any
leads on the bottom board unti l all re
sistors are soldered on the top board.

After soldering the last resistor on
the top board, tum the assembly over
and solder each resistor on the board
with the inp ut fitting . Clip the leads
after soldering.

You now have a relatively sturdy
"cordwood" assembly. Measure the re
sistance across the input connector. If
it is less than 50 ohms, you can correct
it by clipping one or more resistors.
Suppose that the resistance measures
48 ohms or 0.0208 mho. At 1200 ohms.
each resistor represents 8.33..( mho, so
clipping out a single resistor should
bring the conductance to 0 .01967 mho
or 50.08 ohms.

On the other hand. if the resistance
is 100 high. say 5 1 ohms. you can add
another resistor in one of the vacant
holes.

Actually. the 51 ohms would probably
be acceptable. However, let's examine
what would be required to correct it.

51 ohms = 0.0196 mho, so 0.004 mho
would bring the unit to 0.02 mho.
However, let's be careful here. For 50
watts dissipated in 0.02 mho, the voltage
IS :

P=E2xG
50/0.02 = E'
E= 50 V
and in the 0 .004 m ho correcting re

sistor :
P = 50 x 50 x OJX>4 = 10 watts
For a safe rating, you would like to

make up the 0 .004 mho with 5 each 2
watt resistors , so each should have a
conductance of 0 .004/5 = 0 .0008 mho.
You would need 5 each 1250 ohm re
sistors to make up the error.

"'0 0 0": 0 0 IL
T o o co o o~

:r 0 0 00 0 0 I

/

0 0 0 00

o 0 0 0 0 0 ~~
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Fjg. 5. Dummy load project. Resistors are
2 wan metal oxide 5%, J200 a nominal,
Tech America #900-0820.

After the small holes are drilled, en
large the hole marked C in the drawing
on one plate only to accept the chassis
type connector you intend to use. A
BNC is shown. but you could just as
easily use a UHF or type N. Make sure
that a 50 ohm connector is used.
Mount the connector and solder a lead
in its center conductor about 1.25 inches
long. You will note that 27 holes are
called for and one is occupied by the
cente r conductor.

The target resistance for the dummy
load is 50 ohms or 0.02 mho. With
nominal 1200 ohm resistors at 5% tol
erance. the actual resistance of any re
sistor could lie between t 140 ohms
and 1260 ohms, or between 8.77-4 mho
and 7.94-4 mho. Dividing 0 .02 by these
numbers tells us that we need between
22.8 and 25.2 resistors respectively.
Unless a check with a good digital
ohmmeter shows that they are running
consi stently low in resistance , I would
load 25 resistors in to the unit.

Load all of the resistors onto the
board with the connector. Hold the
board with the connector s ide down.
Next, clip the upper end of each resis
tor lead about a ha lf inch above the re
sistor end. Clamp the upper board one
inch above the connector carrying
board. You may have to make some

spacers for this. Next, steer the leads ~==============~
one at a time through the appropriate I
holes in the upper board . Working
from the cente r out. slide the resistors
in one at a time. When they have the
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Kiwi SSTV
Hall' they do it in ZL-Ia /1d.

Henry Falkner ZL1AAN
8 Kapai Road

Devonport, Auckland 1309
New Zealand

T
he picture on my computer
screen was slanted. hUI quite
recognizable . "1 did nut ge t it at

all : " said the guy Oil 1·t.:B O Mill'. for
whom it was intended. I stud, my oaf
in. and bragged abou t my reception.
" Send us a pict ure o f your (Wi ll then ,"
said Keith V K2J Y. I d id. and thai was
it. I was on slow-scan television . This
is him in Photo A. in the picture he
sent on that first QSO.

"What is slow-scan television?"
neighbors and friends ask me. The

name suggests it - it 's about sending
and receiving pict ures slowly.

Sending non-digiti zed pictures 60
times a second typically takes 5 mega
hertz of band wid th even when cutting
comers. That is more than 14 times the
width or the 20m ham hand. Fast-scan
T V. therefore. is fou nd here in New
Zealand on the 70cm and 23cm bands.

To exchange pictures on [he Hf
bands. you have to slow down trans
mission and reception. to make them
fit inside a voice channe l.

Early SSTV relied on long-persis
tence cathode ray tubes. The beam on
an oscilloscope "...ould wa nder slowly
down the tube race and vnu watched• •

the aftcr-g fow. To transmit. brigh tness
variation modulated an audio tone .
Modulated audio is still the method
used now,

After the low-glow came scan con
vcrtc rs usi ng digital shift registers. T he
audio tones were converted ttl num bers
(ana log-to-digital conversion ). which
we re scanned into the shift registe r.

Photo It . VK2JY and XYL
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Photo R. And n OlI ' a wordfrom Bronc and 101m ...
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Contlnued on page 22

The shift registers were then scanned
at a rate fast enough for an ordinary
TV. Later. separate memory did away
with having to tape images just for in
stant replay.

Commercial scan converters available
in the US were the Robot-Research se
ries. Britain had "Wraase-Elcktronik"
gear. These introduced transm ission
standards still supported. The Slow
Scan Companion ( 1987) by the British
Amateur Te levision Club mentions
other makes as we ll.

Scan converters were also avai lable
as ki ts. S till in use down here is the
LM-9000. which was a technical edu
cation project by John VK3LM. That
is him on the right in Photo B.

Also in the ' 80s. scan converter
emulator programs became available for
microcomputers. The Commodore
YIC2D and C64 had a receive-only pro
gram. I used a Sinclair SPCCbUffi for re
ception only, though it allowed
transmission as well. and it did not need
an external interface. These 8-bit ma
chines were limited by lack of memory
and slow speed when compared with
dedicated scan converters. I cou ld re
ceive in black and white only. and noise

Photo C. A shot/rom MIR.

Photo D. KF70H sent this along .
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P/m t,) E. ZLJ HA'C flouted this image,

(here s always time for

Ph oto G. .. . and after re transmission.

A good place to start loo k ing for in
form ation a nd programs is o n the
Internet. at [hu p:/Iwv.w. u ltrane t.co nll
- sst vl.

There arc small hurdles: Picture rec ep
tion has to he synchr onized with tra ns
mission. to get the verticals straight and
the colors in the right place. All format..
have sync pu lses at the begi nning o f•
each line. Noise pulses then can cause
SYnchro nization to be lost. For that rca
so n. a ll programs I kno w of look for an
identifi er for the mode . then usc the
co mputer d ock for maintaining p icture
synchronizatio n. They only loo k for the
fir s t svnc pu lse when stalli ng picture•
reception manually.

EZSSTV asks yo u to recei ve seve ra l
p ictures so th at it can adj ust itsel f to
the com pute r clock . but most prog ram s
as k you to adj ust m anually, by
strai g hteni ng the vert ica ls o f a picture
rece ived .

Sound card use rs I ha ve listened to
had a problem find ing a match ing a u
dio level from thei r transce iver. I li se a
Yac su FT-R47 and a Ke nwood TS
570S into the Hamcomrn interface .

l 'hota H. A nd
I\-'EFAX ...

and Marti n- I in Europe . The Japanese
p lay it both ways. The ma in. di ffere.llce
see ms to be that one scuns trom lelt to
right. the other from right to left.

3 20 x 256 pixe l resolution is a lso
used at double the speed w ith Scottie-2
and Manin-2 in good HF conditions.
For bad conditions. time s are ex te nded
with Sco nie-OX. SC-I W. and WR-180 .

O n P hoto D. a picture from Rob
KF70H. the mode WR- 180 lim ited the
blurring I usually get fro m the US .
Bl urring occurs wi th m ultipath rcccp
tion . I used an editing facil ity to get rid
o f the worst noise lines.

There are no w reso lutio ns of 6·m x
-l96 avai lable . sui tab le for VHf and
UHF.

Later scan conve n ers were micro
processor-controlled. and allow other
modes. if you co uld get the RO~t for
them. They work with a camera. and
so me ecnerute text. Photo E is an e x
ample~sent by Trevor ZLI BKG from
his LM-9000 scan converter.

Scan converters req uired a lot o f
money. and time. and co ns idera ble ex 
pert ise. Wi th home com puters becom
ing fa ster. and eq uipped w ith video
cards and sound cards. th e who le job
can now be done m ore easi ly.

Most programs ine vitably arc for
IBM clones. Some need a simple in ter
fac e pl ugged into the serial port. de
scribed in the p rogram. T he seria l port
sho uld em ploy a standard Uni ve rsal
Adapter fo r Reception and Transmi s
sion chip (UA RT ). The serial port is
used as an A-D. O-A co nve rter (una
log/d ig ital ). The inte rface has an op
amp boosti ng the aud io vo ltage to RS
232 leve ls for recept ion, and a low
pass fi lter for smoothing the aud io ou t
of the seria l port. S uch programs gen
e rallv work under DO S. EZSSTV is
the pre ferred free program o f that type
down here, because it suppo rts Robot
36 from MIR. Paso ko n is the paid-for
version. to be preferred if you don't
warn to he li mited to Rohot-36, Scottie-
I. and Martin-I .

All the Windows programs I have SL'Cn
and heard of usc the sound curd for A- D
and D-A conversion. The )' should he
Sound Bla:..ter compatible . Laptops may
offend on that one. JVComm and
ChromaPi x I see mentioned most o ften,
but there are lots of others.

from the computer and the TV moni tor
required strong signals on reception.

lt was for scan converters that the
fi rst transmissions standards were cre
ated . Robot-Sf use s a black and white
imaae with a color co mpo nent added.
whi~h made it com patible with black
and wh ite modes in usc at the time .
Thi s is th e mode used o n the MIR
space stat ion. on 1-l5.985 l\1HI d uri ng
weekends.

P hoto C was received from MIN by
ZL3WWW. I ha ve also see n great MIR
pictures obtained by Z L2C X.

W hen I used my Si nclair Spectru m.
color pictures were also se nt as three
separations . one after the other - red.
gree n. and blue. They pro ved incom
patib le with the SSTV modes that fol
lo wed . Sconic- ! a nd Marti n- I. These
have a resolut ion o f 320 x 256 pixe ls.
and sent red . g reen. and bl ue line by
line, taking about 2 m inutes to trans
mit. Both modes were supplied in
ROMs fo r scan conveners.

A bitter war was foug ht be tween
their orig inators o ver which versio n
pro ved more im mune to interference
a nd changes of propagation. Sco ttie- I
is favored in the US and down here .

Photo F. The author before ...
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When you order, you will
recelw • CD-ROAI th.t I.~
thin 1 week old! C/e.rly, the

mo.' comprehensive and
current CD-ROM a"ailable.
Latest Features

ChooM lent and colof oIdi1t1l dosp/IIy .
Displays ftag al'ld maplol' N dl country.

Shows CO. lTV~.lInd OOtlI,nenl.
HiSlOl'y lis' $I'IOW$ lIach caMslgn entered.

View &. ...,arch inte res, sot 14,000 hams,
Search tOO' clUb, military. RACE S, vanlly, euent keys ,

name. add,ess,and mor•.
Over 1.533.000 U.S . and In' lImalion.1Wst"'llS.86.600

e-mal addresses.4.000 pholos andOSl e..dt. 26,OOO
vanityClliluod9.400 refef" "..,.. '0 aSlm...-ge<s.

CIRCLE 50 ON READER SERVICE CARD

(660) 882-2734

stoowsll'lalt &. long palh.......,. &. bNr'ng.
P_.'~udulor_9O'llool"""_s_

Hame•• ia $50.00 • i'IeIuded is 6111Qrlt1'll1 .... 81;Q05SlO
CM In_SeafCtl SeMce· .~"",-"orttemg

H#lme..USA ' US IieIt>gs cwlIy . $25.00
HamCdAbISep«(willhlllOf'Seoodll 'el. eo..,. · $5.00

Call to get your free catalog, ViSIt us online at

hltp:/lwww.glenmartin .com

• Pre-Assembled sections made of 606 1-T6
anodized aluminum and constructed of 18-8
stainless steel hardware

• Easy ·W alk-Up" tower installation- No gin poles'
• Never Climb a Tower Again with the Hazer!

Includes the Hazer- The Hazer is a three sided elevator
tram system that rides up and oown the outside of your tower
raising and lowering yoor antennas by simply turning a winch .
Move your antennas and rotator systems out of danger, work on
your setup at ground level. and much more!

Complete Tower Packages Include: 10 fool aluminum
tower sections. concrete looting. hinge base for easy installa·
tion. Hazer. grounding kit . Ke<Aar guy kit and 48 state shipping'

,
•

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800467-7237

The Pouch

State make and model of your HT.

All pouches SI8.50.
Wilh shoulder strap add S5.00.
Shipping & handling $3.50.
Send check or m ,o . to:

13620 Old Hwy 40 • Boonville, MO ' 65233

Choose from neon red, lime, or royal.

Protective carrying case for your Hr.
Tough, washable neoprene and nylon.
Neoprene is tough stuff that absorbs
shock like no leather case ever could!

Photo I. .. . and SS1V "art."

Both have sockets at the back provid
ing audio levels suitable for data.
which work for SSTV as wel l. With
older equipment you may have to dive
into the set to find a suitable leve l.

But why use SSTV in the firs t place,
when you can stick yo ur pictures as at
tachments into your Eemail'i-For me,
E-mail cannot match the immediacy of
SSTV. Even a noisy reception from
MJR (because I use an omnidirectional
antenna and a hybrid computer, and a
program that docs DOl support Robot-36)
tells me 'This is what MIR is seeing
now!"

On an off-center-fed dipole fo r an
HF antenna, I sti ll catch European
stuff regularly. Mario 10JMH retrans
mitted one of my pictures (P hoto F)
from Rome in Italy, and I could still
recognize it (P hoto G).

If yo u own a digital camera, then
SSTV is a great outle t for your creativ
ity. I have forwarded my photos of a
23cm ATV project, the same day I had
taken them, on VHF using SSTV.

My program also supports Weather
Fax. This moming, I received from To
kyo this sate llite image (P hoto H ),

transmi tted on 13.595 MHz. Image
broadcasts are at 7 .10 and 19.10 UTe.

Some international SSTV frequencies
are 14.230, 21.340, and 28.680 MHz.
On 20m, the four hours around twilight
arc most promising in spring and au
tumn. If you haven't already, you ought
to try SSTV - you never know what
yo u might find (P hoto I)! iii

We pay $CASH$

(well. chcck)

for ankles!
SEND FOR "HOW TO WRITE FOR 73"
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Number 24 on you r Feedback card

All About Op Amps
And then some.

Parker R. Cope W2GOM/7
8040 E. Tranquil Blvd.

Prescott Valley AZ 86314

ful

101

'I

Fig. I , (a JAll amplifier's gain is controlled
with feedback. (b) A generic lC OJ! amp is
a gain block.
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lilt Ar is essentially independent of A.
Since 13 is made up of passive compo
nents, AI is essentiall y constant.

Obtain ing a large gain usually requires
severa l stages of amplifica tion, and ap
plying feedback arou nd a multi-stage
amplifier is not a simple process. At
some frequency, the gain of any ampl i
fie r begins to fa ll, accompanied by an
increase in lagging phase shift.

The phase shi ft will he -90 degrees
at some high frequency for each stage
in the amplifier. When the amplifi er is
made up of more than a sing le stage,
the phase shift will he -180 degrees at
some freque ncy, and the negative feed
back changes to positive . Positive
feedback leads to the possi bi lity of
osc il lati on.

To avoid posi tive feedback around a
mu lti -stage amplifier requires contro l
of the phase shift through the ampli
fier. Lead/lag networks within the am
pl ifier make the phase shi ft less than
180 deg rees at unity gain. The phase
shift above unity gain is not important,
because a circuit can only oscillate
when the gain is greater than one and
the phase shift is 180 degrees. M ost
modern op amps are in ternall y com
pensated to be stable to unity gain. Un
compens ated amplifiers such as the

A,= A/( I - A B)

where

A
f

is the gain with feedbac k
A is the gain without feedback
B is that portion of the outpu t fed

back to the input.

l2AX7 dua l triode . There are many
fl avors of op amps. bu t all have fea
tures in common: They are intended to
operate with negative feedback. The feed

hack network determines the operation
to be performed.

An operational amplifier, or op amp,
gets its name from its ability to per
form a mathematical operation . The
operation may be as simple as provid
ing gain or as complex as fil tering a
signa l. All of these amazing things de

ri ve from the feedback applied arou nd
the amp shown in F ig, 1(a) .

The negative feedback system shown
is composed of an amplifier with gain A
whose effective input is the signal
summed with a portion All of the output
that is fed hack. The gain of the amplifier
with feedback can be expressed as:

When A is very large and negative ,
1/(1 - All) < I /-A B. and A, " -A /-A B <

T

l ' I
.v

."", OUT

•
I -v

GNAt

A ou+

B

SIGNA
' I

T
he Philb rick amplifie r was the
first comme rcia lly avai lable
ge neral purpose op amp. It

found application in the ana log com
puters of the time and started a revolu
tion. But the days of the analog
computer arc fading. and the need for
the Philbrick amplifier is long go ne . In
place of the Philbrick arc a myriad of
monolithic Ie op amps in which tran
sis tors have taken the place of the



VX-5R
501144/430 MHz
Heavy Duty FM
Handheld

FT-100
HFI6M12M1430MHz

Super Compact
Transceiver

1e-746
100 Watt HF/6M!2M
Transceiver

TS-570D(Gj
Full Featured HF Base

(S) Model includes 6 meters

ENWOO
TH-D7A
FM Dual Bander APRS and
9600 Baud TNC Built-in

M,T,F 9-6 W,TH 9-8 Sat 9-3
,

Route 272, Wabash Center
1233 N. Reading Road

Stevens, PA 17578 •
Lancaster County ..

YAE SU

FT-B47
All Mode HF/S0/1441430 MHz
Unequaled Satellite Rig

IZll
Located 2miles south 01the PA Turnpikeect 21onRt 272

73 Amateur Radio Today· August 1999 25

OUT

'10

'IbE'b __"'1'1'--'

The op amp performs as a buffer
when the input is applied to the non
inverting input and the output is con
nected to the inverting input. With R,
zero, the gain is:

"

The output is equa l to and in phase
with the input. The buffer offers a high
input resistance (essentially infi nite)
and low output resistance (essentially
zero).

When the feedback is provided by a
frequency sensitive network, the gain

and the gain A
f
is :

A = I + R,JR =1 +OIR=l, , ,

When R
I

is made up of two or more
resistors, and with the inverting input
of the op amp forced to be virtually
zero, none of the current in RIaflows in
Rib' The current flowing into R

f
is Ia +

Ib, and the output voltage is Eo= R, lEi
Ria + E/R;b] _When RIa= Rib' the out
put is the sum of the input voltages,
and the op amp performs a summing
function.

The op amp can also act as a non-in
verting amplifier or buffer as shown in
Fig. 2. The amplifier has negati ve
feedback provided by R

f
and R

I
, but

the input is applied to the non-invert
ing input. Again, the near infinite
open-loop gain forces the inverting
and non-inverting inputs to be virtu
ally equal. Therefore, the voltage
across R] is Ein. Since the current in R

I
can only come from R; the output
voltage must be the sum of the voltage
across R

I
and Rf' or:

Fig 2. An op amp can produce in-phase
gam.

~A709 list the components that will
stabilize the amplifier for a particular
gain.

Internally compensated op amps such
as the LM741 need no external com
pensation. A compensated amplifier has
a built-in capacitor that causes the re
sponse to roll off at 20 dB per decade
down to unity gain. The phase shift at
unity gain is usually 90 degrees, but may
be increased to say 120 degrees at some
lower frequency. The op amp is uncon
ditionally stable with any feedback.

Internally, the op-amp IC is a DC
coupled amplifier with differential in
puts. The inverting "." input produces
an output that is 180 degrees out of
phase with the input, while the non-in
verting "+" input produces an output
that is in phase with the input. The
non-inverting input, sometimes called
the reference input, produces an output
that is equal to the non-inverting input
times the gain of the amplifier.

The design of an operational ampli
fier gain block can be simplified with a
few valid assumptions:

(l) The gain of the op amp is very
large, essentially infinite.

(2) The signal input current into the
amplifier is zero , the input resistance is
infinite.

(3) The phase shift through the am
plifier is 180 degrees for the inverting
input or 0 degrees for the non-inverting
input.

(4) The output resistance is essen
tially zero. The first assumption en
sures that the voltage between the
inverting and non-inverting inputs is
essentially zero. The second assump
tion ensures that all of the current in R

l

must flow into the resistance Rr
A simple gain block as shown in

Fig. l(b) resul ts when the signal is ap
plied to R

l
and the non-inverting input

is at ground. The near infinite gain and
negative feedback forces the inverting
input to be the same potential as the
non-inverting input. That is at "virtual
ground." Under these conditions, the
input current is EinlR

l
and the load on

the driving source is R). Since the cur
rent lin in R

l
can only flow in Rp the

voltage at-TOSS R
f

is l inRf' and the output
voltage must be -linR, The inverting gain
IS :



Fig. 3. All 01' (Imp canprod uce the diffael/ce
oftwo m irages.

OUT

10K

lOOK

Fi~. 4. Hysteresis ill a comparator reduces
the ambiguity of the lh l"f'Slw ld.

. 1OV

Contmued on pUij t! 29

as a gai n b loc k than to design an am
pli fier stage with d iscre te components.
Op-amp prices are qu ite moderate. a nd
in term s of c ircuit hoard real estate,
they arc hard to beat.

An op amp is very to lerant o f supp ly
vo ltage s. eve n though the supply vo lt
ages determine the limiti ng o utput
swings that can be achieved . Usually
an)' voltage betwee n ±5 V and +22 V is
ncceptahlc. In addition , power supply
ripple is not a signifi cant factor. Most
op amps rej ect ripp le by 90 dB or so .

The compara tor is a close cousi n to
the op amp. as indicated by the ir ide n
tica l circuit symb ols. Howe ver. the com
parator is not intended to operate wi th
negative feedback. and has no contro l of
phase. Also, the o utp ut of a co mparator
is an open co llec to r and requ ires a re
sistor from the o utput to a positi ve
voltage that need not he the same as
the IC s power supply. Si nce the out
put has no interna l pull -up. and there is
no phase co ntrol. the slew ra te can be

qu ite high .
In a comparato r. the o utput switches

from the positive rail to with in a fe w
tenths of a volt above ground whe n the
input to the inverting input is s lig htly
more positive than the non-in verting
reference input. Whe n the inve rt ing in
put is more negat ive than the refere nce
vo ltage , the output is at the posit ive

rai l.
Positi ve feedback is often applied

aro und a co mparator to produce hys
teresis that remo ves no ise c hatter at the
threshold of switching . For the values

10K

The bandwidth x rise time of an amp li
fier is 0.35. A rise time of 0.5 1-15 implies
an apparent bandwidth o f 700 kl-lz.

The non-signal characteristics to he
considered in desig ning a part icular
"operati on" are offset curre nt and vo lt
age , and bias c urre nts . These c harac
terist ics don't a ffect the "operat ion" to
he performed, but they do affect the
DC o utput of th e amp lifier.

The input b ias current is the base
c urrent in the input trans is to rs and is
pecu liar to that part icu lar device , The
bias c urre nt is the average of the two
mput currents. Bias c urrent flowi ng in
the input resistors generates a voltage
at the input of the op amp that is inde
pe ndent o f th e signa l but is j ust as e f
fective in producing an output vo ltage.
In monolith ic op amps, bias curren ts
range from I nA to I l-IA.

Off set c urre nt is th e difference in in
put currents . Mono lithi c op amps have
offset currents rang ing from I nA to
se veral hundred nA. The o ffset curre nt
flowing in the inpu t resistors prod uces a
voltage that may cause either a positive
or negative o utput vo ltage.

The voltage required across the op
amp input s to d rive the o utput to zero
is ca lled the offset voltage . The voltage
ranges from I mV to 100mV for mono
lithic op amps. Offsets are usually can
celed externally; op amps such as the
~ A74 1 have a pair of term inals that can
he used to nu ll the offset. A 10 k pot with
the arm grounded is connected between
the null terminals to adjust the offsets to
ze ro.

The e ffec t of offsets depends on
gai n, For e xample, an uncorrected off
set of 15 mV would produce an ou tput
of 1.5 V when the gain is 100. With AC
coupling to sm all s igna ls. the o ffse t
can usua lly be ignored . But. when the
o utput is large, offset may cause one
po larity to limit before the other. In
general, it is a good idea to keep the in
put re sistances eq ual, or unbalanced
e nough to null the e ffects of offset.

Operational amplifiers were o rig i
nally intended for usc in analog comput
crs. Ne w they are used as gain blocks.
summing and d ifference amplifiers . and
in active filters that are o nly remotely
see n as analog computer functions. Op
am ps arc such a simple functional block.
it 's so metimes faste r to usc an op amp

OUT

•v

'f

"
""

"

and when Rr = R
I
• and R

1
= R

3
• the

output is E" = c1 - E1.

will be frequency sensitive. For ex
ample. if the feedback is provided. by a
capacitor C, in paralle l with R

I
. the

feedback impedance will be R
f

at DC
and zero above frequencies where Xc
is essentially zero. The low frequency
gain wi ll he R/R

l
, and will ro ll o ff to

zero at 6 dB per octave above the cor
ner frequency of 112rrR

l
C j hertz. where

R, is in ohms and C is in fa rads.
Fig. 3 shows a difference amplifier

in which the out put is Eo= E~- E l , The
amplifi er is basicall y a comhi ned in
verting amplifier and non-inverting
amplifier. That part of the output due
to the E

1
is E1( R/ R.). while the part

due (0 E: is E:<1 + R/R\). Since the
gain afforded E: is larger than the gain
affo rded E

1
, the input from E

1
m ust be

red uced hy R
l

and R, to equali ze the
gains. W he n RJR

1
= R/R 1• the output

IS:

An integrator re su lts whe n the feed
back IS provided by a capac itor C,
When the non-i nverti ng input IS at
ground , a constant inverti ng input volt
age produces a co nstant c urrent in R

J

o f EjR
1
, The constan t current in R ,

Flows into C, and th e o utput changes at
a constant rate of -E./RlCr volts per
seco nd . where R is in o hms and C is in
farads.

The ma .... imu m rate o f change of th e
o utput is given as the slew rate . A slew
01' 0 .5 VIl-Isec is typica l for garden vari
ety op amps such as the LM74 I. Slew
rate im plies a bandwidth lim itation.
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E. = E, IR!(R, + R,lI 10 + R,!R,)! 
E, (R/ R,) = (E, - E,) R,!R,
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The Missing Link:
A PSK Interface

Stop just reading about it - put this new mode into action!

Mike Agsten WA8TXT
401 W. Bogan Road
Sandusky OH 44870

[magsten@yahoo.com]

The PSK advantage lies in its band
width , whic h is e xtre mely narrow, al 
lowing you to "slam the door" on
accompanying noi se to improve over
a ll readability. A rough a na logy wou ld
be to compare the ou tput of an incan
desce ntlight bulb (like SSB or AM ) to
that of a LASER (PS K!) , If your goal
is to pene tra te long distance with low
power, you c hoose the LASE R!

A
ne w mode is rapidly gaining

popularity on the ham hands .
It's called PS K. Those o f you

....-ho read a lo t of technical materia l a l
ready know tha t stands for Phase Shift
Keying, a signa ling technique that has
actually been arou nd for quite a while
on thi s plane t (as we ll as off, s ince
it's been used in deep space telemetry
appl icat ions! ).

Transceiver
Connections

RX Audio 0---'-

PTT

Fig I. PSKI schematic diagram.
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PC
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Up andmg of plug

rTo Sound C,rd LINE IN I
ub" shield

~ ubi. shi. ld

ISound Cud LINE OVT

tip o nly 0' plug

PSK is a digital mode, something
like RTTY, in which you type on a
keyboard a nd read on a sc ree n (or the
printed paper output of your Model
IS!). In the past. it required comple x,
expe nsive equipment desig ned spcci fi 
cally for this application. Today. you
may a lready have two of the three
ma in ing redi ents in your ham shack: a
fa irly modem HF SSB tra nsceiver and
a PC equipped with a sound card . T he
third ingred ient (and th is is the reason
for all the excitement on the ham hands)
is the innovative software called PSK3 1,
written by Peter Martinez G3PLX. It
not only uses the sound card to provide
modulation and demodu lation . hut ulso
provides digital signal processing {If
the rece ived signal (and ot her cle ver
features). the means hy which advan
tage is gai ned in this narrow hand
width mode (th ink of it as "software
selec tiv ity wi th intuition") , No need to
go buy a super-duper narrow filter for
your rig !

But yOll will need an interface to
connect your PC to yo ur HI' trans
ceiver. because the two arc not quite
compatible in a number of ways. It is
c ustomary in digital modes like th is to
usc low-level receive aud io from your
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Phow A. The PSKI is quire ('UII/IN/cr.

milliamps (more than e nough for mod
ern transceivers). but if yours req uires
more than that. or is hig h ly induc-tive
in nature (h uge relays" ). he prepared to
d isconnect the P1T line from your
transceiver if it stays in Transmit e ven
when the computer ind ic-a tcs Rece ive
and the PS KI LED has extinguished
(you've probably blo wn QI !).

If you' re adep t at home-brewi ng a nd
have a we ll-stocked j unk box. thi s in
terface cou ld probably he constructed
on pcrfboard in a n evening or two. I
enjoy doi ng PC hoard layo uts. so I' ve
incl uded the artwork designed for my
inte rface along with a parts overlay to
show where the parts go. Parts values
can be found on the schematic d iagram.

Hookup details for the transcei ver
and PC are provided on the sc hemat ic
diagram and parts o verlay (to the ex 
tent that is possib le. cons ide ring there
arc so man y different tran scei ver mod
c Is!). In ge nera l. sta ndard shie lded ste
reo cables may he used fur the sound
card connectio ns . C ut the plug off one
e nd a nd connec t di rectly to the in ter
face . For Line In o n the sou nd card .
use both c hanne ls tied together, hut for
Line Out usc just the wire going to the
"ti p" of the plug on the far end. Con
nect cable sh ields to inte rface grou nd
as ind icated. The CO~1 port connec
t ion may he made with " twisted pair."
"Lip cord:' o r shie lded cable if you
have sig nifica nt RF in the shack.

Going from the interfa ce to the
transcci vcr, shie lded audio cable is cs
pccially important for the Tx Audio
to-Mike co nnection. e ven if you are
actually going to a n accessory jack on
the rear pane l instead. Shielded cable
is probably a good choice for the Rx
Audio as wel l. The PIT and +13.8
VDC co nnectio ns need not he shielded

PTT

S hield I
Grou nd

TX Audio
10 Mie.

TX Shl,ld

under kcyboard/so ftv...are control. em
ployi ng the RTS or DTR pin of a user
selected COM port for output. But th is
con trol signal is RS-232 level. and
must be converted to a "closure to
g round" for compatibility wi th the
PIT input o f most transcei ve rs . This is
take n care of by Q I and associa ted
components D I and R 13. If your trans
ceiver has a rcl ay coil in its PIT c ir
c uit D4 clips the resulti ng spike as its
magne tic fie ld co llapses.

As yo u can gather. thi s mode plac-cs
the tra nsceiver under comp uter contro l
(they call it "fly by wire" in aviation).
And in th is case , control is exercised
hy the RTS (or DTR) pin on the COM
port, and the related software. This is
no problem w hen you 're runni ng so l"t
ware de signed for this applicat ion . It
work s fi ne . But w hen you an: not run
ning so ftware that " knows" wha t to do
with RTS or DTR. the results may he
unpred ictable and your transceiver may
be inadverten tly keyed while. just for
example. you' re p layi ng Solitai re o r
011 surfing the Xet! That's had. So I' ve
included a n LED Transmi t Indi cator
c irc uit (Q::!/D3) to a lert you (i t should
o nly light up when you initiate Trans
mi t from the ke yboard ). a s well as
On-On switc h S 1. which sho uld he
svv'itched on only when running suit
able so ftware for thi s mode . In o ther
words. sw itch it on after the so ftware
is running, and switch it off before
closi ng it and/or shutting down the PC.
Thi s w ill prevent any computer
gli tc hes or so ftware ignorance from
keying your transce iver.

A note fo r real-old-rig users: Q I ca n
switch P1T circuit... up to a few hundred

J

r - - - - - - - - - - - - - - . <F..".- - ---, TransceiverConnections
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R4 OP21 I
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I :osU I I

R"
- R12- R

11
OB9-10r082S-4 ' _R1 4_ I DI -c::D- I

COMP," RTS I - -R13-
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Q2 "!oI--089-5 Of 082S·1 OJ

Fig. 1. PSK/I" lrl.\ overlav.

transceiver (taken from a point be
tween the last detector and volume
control) . When this is done. you 're
free to adjust transceive r volu me to

a ny comfortable lis tening leve l with
o ut di sturbing the sere-e n d isplay. For
tunately, lo w-level Rx Audio is
available at the rear panel accessory
jac k of many modern tran scei vers .
Th is interface (the PSKI) incl udes an
adju stable aud io am plifier. U I. to
boost it to a le vel suitable fo r so und
card input.

On tran smit. sound curd outp ut can
eas ily o verdrive (he se nsitive mike or
T x A udio input o f yo ur transce iver.
The PSKI incl ude s a 100: 1 pad (R 12
and R I I ) to atte nuate this le vel. Tra ns
mi t-recei ve sw itch ill); with PSK3l is

Fig. J . PSA:I !Joard lavout,
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Visit our Web Site to see and
actuafly try our Weather Stations:
www.peetbros.com

I'EET BROS COMPA:SY
1JO~·9087 Doris Ave.. Ocean. NJ 07712

00, 23,. ym {) ,9'19 Poe, B,o.

Put the weather
on your wall

The Weather Picture" is an eye-popping new
wall uni t that continuously display s all the vi
tal weathe r data you've pre-selected. BIg red
numerals are easy to read from across the room,
day or night .

Available in 2 sizes. in an elegant brushed
al uminum or so lid leak frame . Teamed wi th
our famous ULTIMETER~ Weather Station ,
The Weather Pictu re System provides plenty of
data to satisfy the most dedi cated weather buff.

For complete derails. wri te or call us
TOLL-FREE at l ·800-U SA·PEF,T .

Wireless display now available!

Size , j,,,,,,n: t5 -I,' x 11 ,1, "

NEWfor ham radio operators!

Sl" l'a Jllhl i tl ~ :\ l' \\~

-1798 S. Florida A\l' .. I'.'\IB # WS
La"dlllul, FL -'.'81.\-11 XI

9-11 -6-16-156-1. COW, an' OK. A d(1 S6.

Pay TV and Satellite Desc:rambling :woo has 1ate!>1
cable and satellite fixes, schematics. bullet blockers,
cubes, etc. Pay TV senes VoL 1-10 (300 pages)
$59.95. Dadung Satellite TV Vuleo $29.95.
Monthly Newsletter Subscription with web access,
$34.95. Everything listed above $99.95 (choose hard
copy or CD-ROM). Find Anyone Anywhere: UsinI;
the Interuet. Search public and private databases to
get information on anyone. $59 .95. Catalo $1.00.

high to low when the input is greater
than 5 V, and from low to high when
the input is less than 5 V.

The operational amplifier and corn
parators are great additions to the de
vices available to the designerlbuilder.
They are easy to use and there are no
tricks in their application. The
Phi lbrick amplifier might have been
the first op amp, but it certainly wasn' t
the last. fa

All About Op Amps
contin ued Jrom page 26

(100 k and 10 k) shown in Fig. 4, the
hysteresis is about 0. 1 V. The output
switches high when the input is below
4.09 V and switches low when the in
put is greater than S.OS V.

If switching ambiguities are not a
concern, the non-inverting input is
just returned to the desired reference
voltage, +S V in the example, and no
pos itive feedback is needed. Without
hys te re si s, the output switches from

Notes

How to Turn a Deaf Ear
continued Jrom page 14

The reflector clement, in practice,
added little to the SWR of the antenna.
The phasing line used would have a
much higher impedance than 300 ohms,
lowering the effec t of the extra dri ven
elements on the SWR. Note that if you
do use 300-ohm line, it must be of the
air-spaced variety with dumbbell insu
lators-c-othcrwi se, it would upset the
length of the transmission line because
of the velocity factor.

The original antenna used three
eighths-inch-diameter elements; this
was taken into consideration in calcu
lating element lengths. The lengths and
spacing for the antenna with a center
frequency of 147 MHz arc as follows:
reflector, 40.5"; driven elements,
38.7"; spacing between driven elements,
20.1 "; spacing between reflector and
driven element, 16.1"; quarter-wave
length harness, 20.1"; three-quarter
wavelength harness, 60.3".

Simple scaling should be suitable for
any center frequency in the two meter
band when using three-eighths-inch
diameter clements. The TV insulators
used for the prototype had a spacing of

1. PS KI kits are available . For de
ta ils, write Lcctrokit, P.O. Box 1856,
Sandusky, OH 4487 1; or visit the
Lectrokit Web site at [www.
sanduskyohio.comllectrokit].

2. To read more about PSK31 , refer to
the May 1999 issue of QST, page 4 1. fa

one inch between the inner ends of the
driven elements, the securing scre ws
being one-half inch out from the inner
tips of the e lements . Remember that
the driven element lengths need to be
cut in half. The reflector length is the
calculated length shown from tip to
tip. This length is correct only if insu
lated from and elevated above the
boom. The TV insulators used he ld the
clements approximately one-half inch
above the boom.

This antenna was not designed for 1---- - - ---- - - - - -
high forward gain but maximum rear
rejection, so do not expect high gains.
However, the forward gain is sufficient
to be useful.

For those who have not realized it at
this stage, I will point out that this an
tenna is a combination of two cardioid
simulation antenna e lements and a re
flector element. Enjoy building this
interesting antenna, which needs no
involved matching system (see below).
With horizontal polarization. no prob

_ _ _ ___ _ ____ _ ___ -j lems should arise with mounting the

antenna. If vertical polarization is what
you have in mind. then use a nonme
tallic support between the eleme nts.
Otherwise, mount the antenna, or a pair
of them, offset from the main support

pole.
Finally, I suggest that when feeding

the antenna you make use of a 1:I
balun or an RF choke. I have found
that winding some RG-S8CU coaxial
cable into a close-wound coil on a
length of one-inch plastic conduit is
satisfactory. Seven to ten turns is suffi
cient with mounting close to the
feedpoint of the antenna. fa

unless you have lots of RF in the
shack. Ground returns for P1T and
+ 13.8 VDC arc made via the cable
shields ofTx and Rx Audio, so there's
no need to run redundant wires . If your
transceiver doesn't supply + 13.8 VDC
at an accessory socket, you'll have to
look for a place to "tap in" internally,
or use an external supply (which will
then require a ground return). A 9 V
battery might do the job!

There you have it. The PSKI tics
those minor loose ends together and
you 're up and running. Hope to "see"
you soon on PSK!
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Radio Fun in the Sun
Here j ' a complete solar-powered QR? station fo r your operating pleasure.

Dave Evison W7DE
153 Park Avenue

Palo Alto CA 94306
[w7de@aol.com]

I
·vc become a full-Ilcdecd tree
bugger. energy miser. and~reC)'c1er.
I suspect it has something 10 do

with the agi ng process and my own di
minishing physical resources. I fee l it
happeni ng to me. and sec it happening
to our litt le planet.

Now this at titude is spilling over
into my amateur radio hobby. I want to
be out in the woods. energy indcpcn
dent. and still play with my home
brew stations. In addi tion. I' m no
longer interested in re-inventi ng the
wheel. or plunk ing down big bucks to

buy ready-made radios. So I began
pawing through had issues of 73
AII/meltr Radio Todav 10 rccvclc some. ,
great ideas and circui ts for building
mysel f a portable. self-sufficient QRP

1'11010 A. W7lJE :~ solar QR? station /,~

hal/l!solll t' as well as functional.
30 73 Amateur Radio Today • Aoqust 1999

station. And l struck gold: the Ten-Tee
QRP transce iver kit was purchased and
asse mbled based upon an excellent re
view in 73; the Desert Sto rm solar
panel was selected because of a long
running advertisement in 73: the ex
paneled-scale voltmeter was a clever
idea published hy a fellow ham in 73;
and the simple charge contro ller was
borrowed from a prev ious article of
mine. a lso appearing in 73.

The purpose of this article is not to
encourage a cloning. but to share the
delight of building a portable. solar
powered QRP station. The emphasis
is upon building and incorporating
simple amateur rad io station accesso
ries. based upon yo ur own ingenuity
and resources. The sta ti on depicted in
the photos revea ls that I'm from the
school of form follows funct ion . In my
own case. since I have very few wood

workine and metal fc rrnine tools , I- -
used scrap lumber to build the case. a
number of small pieces of two-sided
PC board for mounti ng the various ac
cessories. and a 101 of screws to hold
everything together. As chaotic as the
lillie station appears, it works wonder
fully! It is a complete station (incl ud
ing: station monitori ng equ ipment),

and when I get the urge to play radio in
the woods, everything I need is con
nected to a couple of carrying handles!

My station was evolutio nary in its
formation. It began with only the
transceiver and a battery fastened to a
board with a handle. Then. one after
another, carne the rest of the hells and
whist les. It was a lot of fu n! I'd dream
up the need for an additional sta tion
accessory. bu ild it up on a scrap of PC
board. then screw it onto the wooden
case. Although this approach may re
Fleet poorly on foresigh t. in its fi nal
fonn. the accessories arc symbictic-c
not parasitic .

The following notes and associated
drawings describe the subassemblies

51 A S1B

R~·0-1~' ;:;::,=,::::;,,::::::;:::l:~:~a
~ )-- -----j -O l ~F ~

51 lNJ.4 l k

rr G-100uA

01"' ~ '01
rl, "k

StQ rui.on:: 2W cwbon

S1 show" iI'l B')4)tss pes. Ct nt." po$IIIC>/l : SWR.
Lower po$l\I;)I'I : S~ Level

Fig. I. QHP SWR merer schcnuuic.
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Fig. 4. Signal generator schematic.

SWR meter is an excellent accessory,
and it is used together wi th the antenna
tuner. In addition to monitoring the
SWR during tuneup, the se t level con
trol of the SWR meter can be cali-
brated to indicate where the sensitiv ity
pot is set fo r normal RF output from
the integrated rig. Therefore, it can
double as a relative wattmeter. The
schematic appears in Fig. 1.

About the tuner: Camping sites vary
dramaticaJly. especially when it comes
to finding antenna supports. Therefore.
compromises are necessary. and antenna L _

Fig. 5. Interface control panel schematic for Wilderness Radio KC} keyer andfrequency
counter:.

......

c<iD--- - ••

Vsr Cap's: 300pF

Col 12 wms .,4
bare copper. air wound, l in dia. Tums
Illaybe selected wUn minigator clip

Fig.2. QRP4:1balun schematicandpictorial

12 bill. _ . Z2_...

that now cling to the wooden case of
my portable QRP station. Some of
them are essential, some of them might
come in handy. and only one is angi
nal-but all of them are useful and fun
to build. No detailed physical con
struction guidance is supplied in th is
ankle. It's assumed that doing things
your own way is .the radio amateur
way!

About the transceiver: Although I
used the Ten-Tee 1340 QRP kit. there
are othe r terri fic kits available (includ
ing the bulletproof little NorCal 40A,
from Wilderness Radio).

About the battery: Gel-cell batteries
are rugged-and they don ' t leak elec
trolyte! Don 't skimp on the battery by
buying a surplus battcry-buy a new
one. A 4.5 Ah battery will be sufficient
for a QRP rig. In the afternoon sun, the
solar panel delivers enough power to
operate my rig with the key down and
still charge the battery. Three hours of
nighttime operation will still leave the
battery with about 66% of full charge.

About the SWR meter: A sensitive

Fig. 3. Anlenna tuner schematic.
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Fig, H. Solar panel tester.

contro ller shown in Fig. 6. The charge
controller functio ns by supplying a
regu lated 13.6 vo lts (the forward drop
o f the two diodes reduces the 15 volts
from the 78 15 to 13.6 vol ts). The bat
ter)' chargi ng rate decreases as the bat
tery terminal voltage increases du ring
charg ing . \Vhen the battery termi nal
vo ltage (surface charge) equals 13.6
volts. the charging process stops because
there is no longer a potential di ffcrencc
between the charging so urce and the sur
face charge of the battery. Simple,
s traightforw ard , and it works perfectly

About the dummy load: A simple
dummy load fa shioned from ca rbon-clay
2 watt resistors is a very useful addition .
O f course. other combinations of resis
tance values may also he used to achie ve
50 n and a power d issipation rating of
5 walls or greater. Refer to Fig. 7 .

/'11010 B. Ff"(H /t \'ieu' ofponabie QRP .~/(lliolL

About the keyer: If you 're comfort
able with a stra ig ht key. you sim ply
don' t need a keyer, In fact. you don ' t
even need a key ! One resourceful ham
suggests recycli ng a co mputer key
board switch for forming the dits and
dahs. If you decide to usc a paddle .
there are se veral exce lle nt amateur
kcyer k its available . I se lected the
WiIderness Radio keyer because of its
very small size . low battery demands. in
tegrated memory and frequency counter.
This unit is designed to he buill into the
transceiver itself. However, I c hose to
build it as a stand-alone unit to allow
me to substitute other tra nsce ive rs.
The stand-alone modifi cations to the
Wi lderness Radio keyer are depicted in
Fig. 5.

About the charge contro ller: If you
elect to charge the battery e xcl us ive ly
from the so lar panel , you simply do
not need the charge contro lle r. In m y
case. I incl uded the contro ller for win
tertime operatio n in the Northwest. I
usc a sa lvaged 12 volt plug-in wa ll
un it as the charg ing source . A lthou gh
the little plug-in wall unit claims to de
liver 12 vo lts at 300 m A. its unloaded
term ina l voltage is actua lly 19 vo lts. It
is. of course. simply an unrc guhucd sup
ply. and its inte rnal resistance drops its
terminal voltage to approximately 12
volts when supplying 300 rnA. This is
idea l for usc with the sim ple charge

4 ea 2000 2W Solder leads to toil

C81b on~ay reSis.IO~~--.--.~"...

Fig. 6. Charge controller schematic.

-:
[trilled 2-sided pc board

tu ning is generally req uired for maxi
mum perfo rmance. A cupaci tor-capaci 
tor tapped indu ctor tuner works great.
and it can he constructed at very 10\'..'
cost.

About the ~ : I ba lun: The ba lun does
not take up very much SPUl..'c. and it will
allow you to usc balanced fccdlines. You
will be able to usc folded dipoles and
other antennas using balanced lines
then you won't need to worry so much
about poor grounding circumstances.
Details are shown in Fig.2 .

And if mini ..nurc variable capacitors
(the type used in transistor pocket ru
d ios) arc used. the: unit call he quite corn
pact. There 's nothing particularly critical
about a tuner such as this; in fact. the
uglier they arc. the bette r they seem to
work ! Refe r to Fig. J .

About a signal source for checking the
receiver sec tion: Thi s is another simple
and usefu l addition. It will allow you to
accompli sh simple performance tests fo r
sensi tivity and frequency calibrat ion.
A sim ple one-transistor c irc uit is de
pictcd in Fig. 4. No direct con nec tio n
needs to he matte to the transcei ver.
The litt le osci llator wi ll put OUI e nough
RF to he readily detected. I chose to
run the oscillator from a 9 volt battery.
The battery will last fo r years. The
crystal speci fi ed in the drawi ng is for
40 rueter operation. The osc illa tor will
acce pt crystal s to 20 MH7.

Fig. 7. 50 !1 dl/IIIII/Y load.
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Continued on page 38

THE HAM CONTACT
P.O. Boll 4025.
Westminster, CA 92664.~l. a
INfO 714-90H)573
FAX 114-901 -0583
ORDERS 800-933-4254 ,
E·Mall: N6YYOOSPRYNET.COM ~
VISIT OUR BRAND NEW WEBSITE :

WWWHAMCONTACT.COM

POWER STATION
• 121Joll x 7.Amp'H' Gel CeI,",,,,
• 12 Volt C!Qarelle l.ighler 0U1Iet
• 3. 6. & 9 Volt Output Jack
• Car & Waft Charger wlAuto

Shutoll. Buill·in VoRmeter
• 2 Hidden Terminals For

Hardwiring Provide Up To 90
Amps (Short CIrcuit)

MEGA STATION
• 17 Amp/Hr Gel Cell wlHeavy Duty

Jumper Cables Provide up to 300
Amps Short Circuit

• Clgarelle Lighter Dutpul
• Charge Inctica\Ol" MeIer
• Car & Wal Charger w,Au\Q Shu10tl

SOLAR CELLS
All Wanage 's & Sizes
• >~ogod. 5. 11 .22.32.42, And 64 Wall

p-
• swan: SlO5' 11 Walt $ t79"

22 Wan: $219"
• 32 Wan: $269'" 42 Wall; S32Q'"

64Wall: 449· ·..
• Fiexibla S. 11 & 32 Wan Panels
• S Watt Flex $115' 11 Wall Flex:

$ t 69" 32 Watt Flex: 5399·"
• Reve rse Blocking & By-Pass Diodes
• Silicon Alloy Deposited on steoiees Sleel , No Glass

10 Break
• Triple Junctioo Silicon Ce lls
• ·$10.5Os&h "St2,5Qs&h " '$16.5Os&h ••..SI8,00S&h

"QRP" column by Mike Bryce
WB8VGE, on page 70 of the June
199 1 issue of 73. The expanded volt
meter will allow you to assess the

Photo D. All packed up and ready f or a
little Radio Fun in the Sun!

---

CHARGE CONTROLLERS

• Modified Sine Wave
• Great w I The POWER

STATION or MEGA STATtON
• Oveooad. Thermal, & Undervol tage

P rolection
Model ConI. Pwr Peak Pwr Price
PCl40 140 Wans 250 Wans $34,95'
PC300 300 wane 500 Walls $49.9S'
PPSOO 500 wens 800 wens $99.95'
PP1000 1000 Wans 2000 Watts $219,95"
PP1500 1500 Wans 3000 Watts $32495-
PP2S00 2500 Watts 4lXlO Watts $54995'"
·S10.SOS&h · 'S12.SOS&h "'S'4.sos.!oh

12 vee to 110VAC
INVERTERS

THE POCKET GENERATOR
5 Amp-Hr, Portable Gel-Cell and 110 VAC
Inverter $89.95 + S10.50s&h
ONLY T x 3.5' x 4' & Very l.iQht Weight (3.S Lb.) Perlect
lor laptops , Chargers. Boom lloxes. Came'as, etc.

• AC Wall Charger
• SO Watt Continuous/aO Watt Peak DC 10 AC Inverter

Measures Only 1,2S' x 2 S" x 3,25'
• 110 VAC Outlet Moditiod Sine Wave
• Shoulder Strap and Soft Carrying Case
• 12 VDC Cigarette Ughlel OUllel
• DC Charging Cord

• f lexcharge 12V x 7 Amp Controlle" ~'\I.'5,S8 5O&&h
• flexcharge 12V x 2S Amp Charge S I I \l.\I~-S8 SOs&/1
• Charge Controller's for MuRrple Ballery BlInkSAlso!

For Literature on Antennas, HT & Gel Batteries, Inveners Power Supplies. Ere.• Senc1 a lar SASE w/3 stamps

~E~~CKET STATIONl-.~

POCKET
GENERATOR. Bul
a StnaIIet', Lighter 3 =~
OR 7 Amp-H, Gel- 
Cell. Wrtr'IOI.ll the
lnv.:>rtef...... ~9.9~

... $119.95
+\I '--..&IL

battery must be used (a Radio Shack
diode, #276-1141. will do the j ob); and
second, the panel must be adjusted pe
riodically to track the Sun and maxi
mize power output. Using the 6 watt
incandescent lamp really speeds up the
positioning process. Notice the small,
collapsible aluminum stand; it allows
you to securely pos ition the solar
paneL The stand was purchased at an
art supply store. The Desert Storm so
lar panel was my first serious experi
ence using solar energy for amateur
radio. It 's a very exciting experience to
work another amateur station hundreds
(and even thousands) of miles away, and
know that you're using the ultimate
power source-the Sun!

About the paddle: The Paddleue is a
terrific little paddle, and I built one
into my station. There are several
paddle kits on the market, and they
look very promising.

About the expanded voltmeter: This
excellent item was discussed in the

OtllAOC

Fig. 9. Solar panel interface schematic.

Photo C. Rear view.

About the solar panel tester: This is
merely a 12 volt. 6 watt incandescent
lamp. You simply connect the solar
panel to the lamp and adjust the angle
and position of the panel for max imum
brightness of the lamp. Once this ad
justment is made. transfer the solar
cell connector to the battery. This is a
super-handy accessory-actually a ne
cessi ty! Refer to Fig. 8.

About the solar panel interface:
Well. you have to have someplace to
plug the solar panel into, and a place to
install the series diode. It is also useful
to include an ammeter to monitor the
charging current. Using banana jacks
and plugs is recommended for con
necting the solar panel to the station.
Two-circuit, II4-inch phone plugs and 1-- - - - - - - - - - - - - - - - - - - - - - - - - - - - 
jacks are not recommended. because
the tip electrode of the plug shorn out
momentarily while inserting it into the
jack. Refer to Fig. 9.

About the solar panel : The Desert
Storm solar panels are available from
Antennas West. These are very com
pact and rugged units. They are not
cheap. but well worth the money.

There are two very important re
quirements for using the Desert Storm
unit: First, a series diode between the
positive lead of the solar panel and the
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73 Review

Bend and Brake!
Customize YOll r home-brew projects with tailor-made enclosures-s-and lots morel

Dave Evison W70 E
153 Pan< Avenue
Palo Alto CA 94306

I realize this review appea rs to he
long in Popular Ateclulllics- OOl in

an amateur radio magazine. However.
the compact shear. brake and roller
unit described and eva luated is a won
derful tool for radio amateurs who
build the ir own equipme nt.

I recently purchased one of the Cen
tral Machinery units In support my
home-brew addiction. and r vc found it
superbly useful. especially for working
with printed circuit board .

Printed circuit hoard is one of the
most versatile materia ls uvailabtc for
use in amateur construction. Beyond
its customary usc for prinu•.-d circuitry. it
can he used for instrument panel s. bread
hoarding. name plates. even complete
insuumcm e nclosures. It is eas ily
drilled. lapped . soldered. a nd polished.
A nd printed ci rc uit hoard " trimmings"

PIJolO A. The Central Machinery l l -lnch
Shear. P rt'SS Brake and SU" Roll unit,
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(left over when manufacturers cut up
large sheets ) fi nd their way in to sur
plus stores and arc so ld for a fe w cents
per square inch.

The most diffi cul t fabrication pro
cess with PC board is c utt ing it into
geome trica lly accurate pieces. While
sma ll pieces of PC board ca n be cut
with a hacksaw and filed to fo rm ac
ceptable shapes. large r pieces are diff i
cull to form-e-unless you have a sheet
meta l shear.

The Centra l Mac hinery uni t can he
uscd to produce metal chassis boxes.
brackets. sheet meta l cylinders. cones.
etc. Whi le I have yet to master the
skills to produce all o f these ite ms. I
hare produced terri fi c project-speci fi c
sheet me ta l enclosures and brackets. as
we ll as geometrically precise PC board
parts. I' m convinced that the extra ca
pability will come in handy in the fu
ture (ho wever. 1 suspect I will require
some one-on-one instruction from a
shee t meta l cra ftsman). T he shear en
pability alone is worth the price of the
too l. and the ability to utilize commer
cia l PC board trimmings for my labo
tutory projects has a lready pa id for the
10 01.

The Centra l Machinery shear is a
rugged ite m and deceptivel y hea vy fo r
its size. The tool' s foo tprint is 14·112
inches wide . 11- 112 inches deep. It is
16 inches high. we ighs 125 pounds.

and requi res a substantial work stand
to support it sec ure ly. This is a too l de
signed for a meta lworking shop. where
ruggedness and accuracy are the primary
criteria. and minor cosmetic details such
as dressing rough edges of castings are
simply igno red. However. all working
surface s are we ll mach ined.

Specifications

Shear speci fications: 20 gauge milled
steel to the full widt h of the bed (sec
comme nts below).

W ire fo rming groove sizes:
3/32". liS". 5/32". 3116". 7/32".114"
Die set sizes:
II ' " 11° " I I'" I " (2" )'" 1" ' ".. . ~ o . _. . ca. _ . ~ . "'t

There were some mi nor flaws in my
shea r-brake:

Continued on page 38

Ph oto R. Set Ill' and H'lU/Y to while almy
a dart: winter day ;11 a home-brew \1"01/ 

derkmd.
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Instruction Instructions
Discover hidden savings in the last place Y OI/ 'd ever look-the instruction manual.

by Leon Fletcher N6HYK

R
ecently I bought an antenna
system consisting of the usua l
four units-tower. antenna. ro

tor, and rotor control. All the gear is
nationally adverti sed. widely used. and
high ly regarded by hams throughout
the country.

But every unit came wi th printed in
struc tions tha i had se rious e rrors ,
omissions. confusions . even contradic
tions. Indeed. at least one error was an
absolute farce .

How serious is the prohlem of ham
gear supplied wi th instructions thai arc
inaccurate. inade quate. inferior. in
complete. or just plain bungled '! Ap
parently no one knows. At least a
diliecnt search of ham maeazines. hand-- -
hOOK5. gu ides. instructions. and other
suc h publicat ions found no he lpful
re ports. tips. or so lutions.

Casua l on-the-air comme nts hy
hams in Washington, Ohio, Florida ,
Nebraska, California , and other sta tes.
however. confi rm that poor instruc
tions are indeed a widespread concern.

Ham tal k also seems to document
thai most of us select our gear withou t
giving much thought-perhaps no
thought at all- to the effectiveness of
the printed instructions that come with
our purchases. Yet it is obvious that

Conde nsed from 73 Amaleur Radio.
March 1986.

good instructions can make asse m
bli ng and operating a unit easy. fast.
e ffic ient. and safe-a pleasure to own.

On the other hand. poor instruc tions
can cause de lays. waste effo rts. spa rk
fru stration s. increase cos ts. produce
errors . ruin equ ipment. and create dan
gers . In extre me case s. inj uries can
resu lt.

From my unpleasant struggles with
poorly written instructions have come
10 key questio ns tha t can he lp all hams
select their gear more intell igently.
Along with these questions are spe
ci fic examples of poor instruc tions that
accompanied ham gear sold in the past
year. By now. however. at least some
of the prob lems-it is hoped-may
have been corrected. Therefore , the
names of the offending companies are
not mentioned.

I . Can you read the instructions he
fo re you buy the gear?

The manager of the Cupe rtino, Cali
fornia, store to ld me. "Take all the
time you need: ' On the other ha nd.
when J phoned cross-country to ask a
man ufacturer of antenna towers for a
copy of the instructions for putti ng up
one of its towers that I was cons ide ring
for purchase. the chie f enginee r told
me. "We don' t lend or se ll copies of
our instruct ion s. You 'll get them whe n
the tower's delivered." By then you
are of cou rse pre tty much trapped in to

us ing the instruc tions. had as they may
be ; it ' s clearly no t prac tica l to return a
tower that can cost several hundred
dollars for shipping alone.

2. Do the instructions make sense?
Some ham gear comes with instruc

tion s tha t arc clearly impract ical. unre
ali st ic. even downright foo lish. An
overstateme nt'? Consider this ex ample .

This farce was included in the 15
page Instructions for Instutkuion anti
Operation for a na tiona lly adverti sed
antenna lower. The purchaser was in
structed to lay a concre te foundation
on which to raise the tower- a founda
tion 24 inches square and ten inches
deep. That would he: a block weighing
some 5(x) pounds.

A few pages later, those same in
structions to ld the purchase r that after
the 480-pound tower was in place on
top of tha t SOU-pound fou ndation: If
town is (Jilt of plumb, .shif t the {,O f/ 

erell' fo undation block to bring it into
vertical alignmen t, and ,II1'1I backfi ll
firmly around tile foundation.

Can you imagi ne the struggle to try
to prop up one corner of that 25-foot
high. 980-pound mass, or lowering an
other corner. ( 0 get the entire installation
sticking straight up in the air '?

3. Are the instructions f ree ofco1Jtra
dictions?

Instructions that came wi th one
"world famous" beam antenna warned.
"Correc t assembly and dimensional
73 Amateur Radio Today · August 1999 35



adjustments are very important to sue-
cessful operation: ' Later in those same
inst ructions. the length of o ne part of
an e leme nt was stated to be 5 1 inches:
in a table that fo llowed. the len gth fo r
that sa me part was gi ven as 50 inches.

Worse still. whe n I phon\:d the
manufacturer to ask whic h dimension
was correct. I was told. "Ohhh. yes .. ,
we know about that error. B UI we

ha ven ' t got around to correc ting our
instructions as ye t. "

Contrad icting instructions also came
wi th that infamo us tower we 've been
using as a line source of poo r instruc-
ti ons. O n one page the purchaser was
told to place the "base hinge plate
[which a ttaches the to wer to the con-
cre te foundation) hinge side away from
the wall as shown o n Detai l FB." T hat
"de tai l: ' a drawing o n the ne xt page
of the instructions. showed the hi nge
reversed, its side toward the wall .

Later, those same instructions intro-
d uced two co ntrad ict io ns with ooe
sentence , It said that the "pu lley and
safety rest ha ve been inverted so thai
its [sic] arm will no t project o utward"
d uri ng sh ipping. and therefore " m ust

_ 1. Can you read the instructions before
you buy the gea r?

1_2. Do the instructions make sense?

1_3. Are the instructions free of
contradictions?

- 4 . Are me instructions free of Iunnecessary jargon?
,

I_ 5. Are the instructions specific?

- 6. Are the instructions clear?

_ 7. Are the instructions in a logical
sequence?

_ 8. Are the instructions free of any I' surprise instructions ' that may come after
you've ordered the gear? I
_ 9. Do the instructions include a phone
number you can call for help-ideally, an
800 (toil -free) number?

_ 10. Are you confident the instructions
tell you everything you need to know?

Table 1, Judging instructions for 1/(/111 gear
check-off list. Whell evaluating the 111-

structions that accompany ham gear you
are thinking about bIIY;lIg. check off each
item above 10 help .1'011 decide if the Ill '

structions are effective.
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be reversed as explai ned below." The
instructions " below" never mentioned
reversing the pulley; however, that
made sense because the pulle y arrived
not re versed as stated . but we lded
fi rm ly in position . And the safety rest,
which the instructions sa id to "re in
stall." arrived not installed in reverse .
as claimed, but came uninstalled . in
parts, unasscmbled.

4 . Are the instructions free of unnec
essary jargon?

T he problem in try ing to es tab lish
g uides for this criter ion is that lan
guagc that is j argon to one person may
he perfect ly understa ndable to so me
one e lse . Furthermore. the more you
read and usc jargon. the quicker it may
become understandabl e and therefore
acceptab le.

The fi rst time I read the Owner's
Manual for my ne w roto r contro l. I
was confused by such jargo n as "Rcc
Last: ' "SCA:\" then 7:' "Co unter Clock·
wise end travel." "access memory loca
tion #1:' and many o ther expressions.
Bu t at th is moment. afte r rereading the
manual many times d uri ng the se veral
months I' ve bee n using the contro l.
I' m having difficul ty fi nding examples
o f jargon in the manual; I've fi nally
learned the language ,

$0 try to avoid instructions thai arc
jargon-packed , but also reme mber that
those strange-sounding sente nces w ill
probably become clear (0 you as you
re -read the instructions and work with
the equipment.

5. Are the instructions specific?
The instructions for the winch that

came wi th my antenna lower incl uded
this great line: If brak e disc mecha
nism operates intennittentlv or errati
railv. brake disc inspection should be
a ccomplished.

Ig noring that tw isted syn ta x, I
searched wi thout success for instruc
tions o n how that inspectio n should be
"accomplished." Shuu ld I dismantle the
winch? Should I look for loose parts,
dangling cable. or whate ver? Weff. I
thought.forget the inspection-s-how do
I fix the " 'illch when it operates " inter
mittentiv or erraticattv"?. .

No inst ructi ons on that. e ither.
O ther nonspecifi c instructions yo u

sho uld watch out for include suc h lines

as: " Adj us t as may he needed. " "Place
in a suitab le location: ' "Tighten as rc
qui rcd."

6. Are the instructions clear?
The 30- page hooklet that ca me with

a nationally advertised ro tor contro l
unit included ins tructions not only for
the model I boug ht hut also for IwO
similar hut more sophist icated models.

If the instructions for those o ther
models had been in separate sectio ns
of the booklet. there wou ld he no co n
fusion. But thi s in structional boo klet
intermixes di rectio ns for operating a ll
these units . Often there is little or no
indication that the instructions do not
apply to my particula r equipme nt.
When I fi rst read those instructions. I
would sudde nly li nd mysel f trying to
learn how to operate features that we re
not on my model. Co nfusing indeed ,

7, Are tilt' instructions ill a logical
sequence?

I haven 't fo und any manufacturer ' s
ins tructions that say something such
as, " But before doi ng that last step,
yo u mu st ...' Bu t some instructi ons
l: Ot11C pretty d ose to suc h confusion.

Page II o f instructions for asscm
bl ing a hcam a ntenna said to install
screws. loc k washers, a nd nuts on
some straps . The ins tructions di d n 't
state on which side the scre ws should
be placed . yet in later steps the place
men t of that hard ware became c ritical .

A very serious inj ury was a lmost
caused hy what was le ft out of ano the r
instruction . It said to "mount the ba lun
cl ip to the c irc u lar buss ," It di d not in
cl ude a warni ng that d uring the mou nt
ing, the cli p m ight become loose and
lly off at a high speed. It did fly off', hit
me in the forehead, brcuk the ski n, and
cause bleeding : if it had hit me just o ne
inch lower. I would probably now be
blind in o ne eye .

O n the other hand . if you want ( 0

read instructio ns that arc a model of
log ical scqucnci ng-c-i ndccd, a mode l
of the idea l instructions by a lmost e v
cry c riterion-look at a Heathkit
manual. Each of the more than 25
Heath manua ls I' ve used starts with an
"introduc tion ." a brie f overview of the
purpose, usc , and features of the unit.
Next arc tips for "Unpacking:' to make
sure you do not mi x parts intended for
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Cont inued on page 38

as you unpack. count, and inspect some
two dozen pans ranging from 2()' foot
tower sections to 1-1/4 inch couer pins.

A second page of surprise instruc
tions came only a fter the tower was or
dered. II was titled "Duty of consignees
to accept fre ight even though damaged."
It presented four long paragraphs of
quasi-legal statements claiming that if
what I'd ordered was delivered in a
damaged condition, I had to accept it
no matter what! The final point in
those instructions: If the gear arrives
damaged, "it is decidedly to [your] ad
vantage to either repair [it ] and file
claim for cost," or " to seU the mer
chandi se 'as is" and then " file claim
for the loss suffe red."

Sure e no ugh, the gear arrived dam
aged. I phoned the manufacturer a nd
firmly po inted out that while such a
provision might be enforceable in the
state from wh ich the tower was sent, it
probably cou ld not be enforced under
the laws of the state in which it was de
livered. The manufacturer backed down
immediately and sent replacement parts .

Another example of surprise instruc
tions ca me with a beam antenna . It was
not until page 16 of the instructions
just as the ante nna was about ready to
be raised-that I was told I'd need a 3
or a-foot mast ("not supplied") to use
in finding the "balance point" of the
antenna.

While many hams have he fty stocks
of such supplies stored a t their QTH, I
don ' t. The result can be an unexpec ted
dash to the hardware store, inconve
niently a nd unfairly delaying frie nds
who have gathered to help raise the an
tenna. A minor point? Perhaps. But why
shouldn' t all instructions prescnt-right
at the start-a list of everything yo u' ll
need to complete the project?

9. Do the instructions include a
phone number- ideally an 800 (toll
free) number-you can callfor help ?

If the instructions you're evaluating
don ' t give a phone number, there are
three steps to getting information you
need.

First. of course, phone the store from
which you bought the unit. If the staff
there can' t give you the in formation you

one board, for example , wi th those to
be used on some other board Heath
manuals also present "Assembly Notes,"
hints on tools, identifying parts, so lder
ing , a nd such.

Then come detailed ste p-by-step as
sembly instructions presented in a very
logica l, clear-c ut seque nce. There 's a
check-off system to help ensure that you
install each part correctly. There are nu
merous drawings, enlarged drawings of
small uni ts or more di fficult steps, and
photos. Many parts are identi fied four
ways: by Heath pan number, circuit
component number, electronic values,
and by a description of markings.

Final sections of Heathkit manuals
present operating guides , procedure s.
" In Case of Difficulty," spec ific ations,
circuit description, schematic, and other
details. Unlike some other instruc
tions, you ' ll rare ly need to search back
and forth th rough Heathkit manuals
for an out-of-sequence step.

8. Are the instructions f ree of an)'
"surprise instructions " that ma), come
after you 've ordered the gear?"

"Surprise instructions" arc such
unrevea led deta ils as additional equip
me nt that may be needed, restric tions
on usc, limitations on locations, une x
pected safety recommendations, un
mentioned deli very problems, and such.

About a week after I' d ordered that
in famous tower-but before the tower
was delivered-c-I received in the mail
three additional instructions from the
manufacture r--de tails I'd not been
told about before ordering the tower.

One instructio n was printed in bril
liant red on bright yellow paper.
Aeross the top of the page, in lette rs a
ha lf- inch high, was the word "Warn
ing! " Then camc these statements
(among others) :

• Be sure to check yo ur shipment
care fully before acceptance .

• All shipments are made at the risk
of the purchaser and (name of the
tower) will not be responsible fo r
shortage, loss, or damage occurring in
transit.

As fate would have it, the antenna
was delivered during a heavy rai n
sto rm. But even wi thout the rain, you
can imagine the problem o f trying to
get a big and busy truck driver to wait
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cortUlluedfrom page 37

the ins truc tions arc complete." and you
find later that they arc not. yo u may
have a bit more cl out in trying to get
the additional infonnation you need.

In sum. as yo u consider the purc hase
of any piece of ham gear. you should
be able to answer "yes" to all . or sub
stantially all. of the above quest ions to
help ensure that the instructions for the
equipment arc effec tive. If you must an
swer "no" to more than a few of those in
structions. you might we ll shop around
for some other unit that may have better
instruct ions.

Realistica lly, many of us don' t want
to reject buying a unit j ust because the
instructions arc poor, So if you lind good
gear with poor instructions. you should
certa inly contact the manufacturer to
try to get clarifi cation ...

S till. one key problem remains : Many
instructional guides seem clear-cut and
easy-to-follow when you 're considering
the purchase. but later. when you're as
sem bling , installing, or operating the
gear. you may fuce doubts. questions.
and confusion.

Unfortunate ly. shortco mings in in
structions fo r ham fear will WlV li ke lv- . .
co ntinue until hams themselves unite
10 tell manufacturers that their instruc
tio nal manuals m ust follo w spec ific
criteria . Unti l then . we' ll have to co n
tinue to depe nd on the ancie nt Latin
pro verb Caveat l'Il1p lOr- Let thc buyer
be ware. Fa

Radio Fun in the Sun
confin ued J rom [Xlge 33

battery's state of charge as a fu nction
of terminal voltage. Another expanded
voltme ter is di scussed by M ike in h is
Dece mber 1991 "Q RP" c olumn o n
page 69. The December 1992 issue
carries a complete fe ature article about
an Ex panded Sca le Voltmeter.

or course . thi s list is o nly the beg in
ning: There arc a m yriad of sim ple
yet use ful- s tation accessories just
waiti ng to be incl uded,

A portable. solar-powered QRP sta
tion. such as the o ne desc ribed in th is
a rt icle. can pro vide ma ny hours o f en
joyment while yo u bu ild it. not to men
t ion years o f opera ting fun a fter. A nd,

of course . or So l wi ll provide the op
erating power as we ll as tho...c g reat
spo ts fo r OX propagati o n. Fa



Ham Station Control and Monitor
YOIl call do without this handy p roj ect-s-or call you ?

J. Frank Brumbaugh W4LJD
P.O. Box 30---c/o Defendini

Salinas PR 0075 1-0030

T
he accessory described here is
designed primarily for QRP
home stations, hut the methods

used are applicable to QRO statio ns as
well. All stations that usc a storage hat
tery of any type for backup power in
case or loss o f AC Of during bro wnouts
wi ll fi nd thi s design very handy. A nd
even i f you don't usc a buttery backup.
you ' ll fi nd it very useful because it
does so much so sim ply.

W hut it docs

Normal operation of two separate
transcei vers, such as onc HF and one
VHFfU HF (or any com bination) , will
normally usc the AC-opcratcd power
supply (PSU) for operation. If a backup
battery is used. it will he o n 11031 charge
at a ll times the AC power supply is in
usc, and totally di sconnected at all
other times. QRPers like to keep the ir
sma ll gel cell batteries topped off for
quick use in the field or in emcrgcn
cies. And in case of po wer loss. a quick
flick of one switch connects thc stor
age battery to supply 12 volts to the
stat io n to keep it opera ting . T his unit is
also fused for protection .

A surplus meter mounted on the panel.
in conjunction with a 2-po lc 3-po..ition

rotary switch. allows rapid checki ng of
DC voltage and current. The th ird po
si tion of this swi tch performs so me RF
magic and allo ws easy setting of the
antenna tu ner (ATV) for maximum out
put power sim ultaneous with the abso
lute minimum SWR the ATU is capable
of prod ucing. This proves your RF
po wer is radiating. elim inating the need
for an SW R meter and a field strength
meter (FS.\1) at the operating posi tion.
More abo ut th is function later.

Provisions arc incorporated to switch

both audio out and key line input from
your c hoice of two rigs to jacks on the
panel for speaker a nd key. A head
phone jack is included and mutes the
speaker when the phones arc plugged in.

The main DC line is hea vily by
passed . hoth where it e nters from the
station power supply and at the mul 
t iple DC o utput connectors which pro
vide power to both transceivers and all
accessories. This precl udes any e lectri
cal hash being transmitted between
power supply a nd rigs.

As designed. ope rat ing voltage is
ind icated on a suppressed-zero. ex 
panded-scale meter for the best accu
racy, Even vel)" small voltage changes
will be easily noticed.

what it ha s in it

Not muc h. rcally-just ma inly inex 
pensive connec tors. th ree switches,
surplus meter. three d iodes , and a very
few resistors and capacitors . Refer to
Fig. I , the sc he matic d iagram. for the
comple te picture .

The c ost to build th is unit using all
ne w (surplus) parts w ill eas ily be less
than S30. not inc lud ing the e nclosure.
In fact. most hams wi ll have a ll or
most o f the parts in the ir junk boxes. If
a suitable-q uality mete r is mi ssing
from the j unk box. do not despair. You
can get five high-quality surplus
meters fo r only S 10 from Fair Radio
Sales Co., P.O. Box 1105 , Lima O H
45802; (4 19 ) 223-2 196; cata log num
ber 47-8·t Shippi ng is ex tra . A lthough
the c ho ice of the meters you get is
theirs . not yours. at least one meter.
and probably two. will be exactly wha t
yo u need to bui ld thi s unit. Too, you
will ha ve fo ur nice meters left o ver for

other projects.

:\ Iakin~ your- meter rea d volts a nd
amps

For a com prehensive but s imple and
understandable descript ion of ho w to
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indicate unti l the zcncr voltage is
reached . Becau se your opera ting vo lt
age is usually 12 to 13.8 VDC, and a
full y d ischarged storage battery has a
termina l vol tage of to.5. an ll -volt
ze ner is recomme nded.

A ssum ing an ll-volt zcner is used,
and 16 volts is a hit higher than any
you will use in the station. what you
wi ll have is a 5·volt meter that mea
sures o nly the fi ve-volt span between
I I and 16 volts. Us ing O hm's Law and
the full scale current o f the meter. deter
mine the value of the meter multiplier
resistance ,

As a n exam ple, assu me your meter
has a full-scale current o f 500 u A
(0.0005 A ) and you want to measure
the above mentioned voltage range
be tween I I and 16 volts:

Fig. I. Schematic diagram. Note: The f ollm" illg components should be placed on the
f rom panel: 11. 13. MI. R.J, S I. 52. 53. Remaining COllllectors should be mounted on the
rear deck.

disassemble (to remo ve shunts. rectifi 
ers. and multipliers. or change the scale).
reusscrnblc. and measure meter mo ve
ments, p lease refer to my artic le. "Usc
Those Surp lus Meters." 73 Amateur
Radio Toda.\: Janu ary 1992. page 42. If
yo u don 't have or can' t locate a copy.
you can order photocopies o f articles
or back copies o f the magazine d irect
from 73.

Howe ver. 1"11 give you some q uick
and simple me thods for maki ng your
meter into a suppressed- zero. expanded
sca le voltme ter, and how to make a shunt
so that it \...·ill ind icate over the desired
current runge.

You m ust know the resis tance of the
meter movement. the ful l sca le current.
and the vo ltage d rop ac ross the meter
move ment at fu ll sca le, but the se arc
easier to determine than you may imagine,

First, measu re the resis tance with a
0~1M on o hms sca le. It mig ht be any
thing betwee n 2 and 2000 o hms. If it is
much higher than 2000 ohms. it prob
ah ly contains an interna l voltage mu l
tiplier and will have to be taken apart
to have the multiplier removed and rc
placed by a short wire. or simply shorted
out with a piece of wire. Or. you may
have another meter that will work just as
wel l.
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Caution: Do not ever use an analog
VO~I on ohms to measure meter rests
ranee ! The YOM voltage and current
are so high that it can wrap the needle
around the pin o r bum o ut the mo ve
ment of your meter. Use only a O~M !

In many instances. the fu ll scale cur
rent is pri nted o n the meter face . Ig
nore w hateve r scale the meter has.
Look lo w on either side of the move
ment through the front g lass o f the
meter. It is usually on (he right side.
Look for very small print such as:
"F.S. 50 j.l A" or "F.S, I rnA ." If it isn ' t
present you can do it the hard way.
w ith a flash light battery, potemiom
cte r, and DMM set to me asure curre nt.
When the needl e o n your meter is at
full scale. write this value dow" and
save it./ Make sure you also wrote
down the meter re sistance . You wi ll
need th is figure later, too .

Now. using O hm 's Law. me ter rcsis
tance and full scale current. determine
the voltage drop across the meter.
Write this fig ure down and save it.
You 'll need it later as we ll .

Suppressed-zero. expanded-scale

A zener diode, 0 3 in Fig. 1, is used to

suppress zero so that the meter cannot

R = Ell = 5/ .0005 = 10.000 ohms.

You would probably usc a 10k trimpot
in series with 2k or 3k fi xed resistor for
R3 in Fig. 1. Applying: 16 volts across
the meter. D3 and R3 in series, adjust
the trimpct for a fu ll-scale indication
on the meter. Or simply measure the
voltage of your station po wer supply fed
across this series arrangement and adj ust
the trimpot so the meier indicates the
same as your station po wer supply does.

~'lakinJ,!; the shunt

Now you will need the fu ll-scale
voltage d ro p you measured earlier. But
firs t, what is the actual maximum cur
rent ei ther rig is expected to d raw ?
Add o ne ampere to this figure . round it
off at the ne arest higher fig ure . and
write this number do wn. Assume yo ur
Il nal figure is 5 amperes .

Now pull o ut the Handbook and
look up the copper wi re table. I' ll tell
you no w that AWG 22 is fine for a 5~

o r o-amperc shu nt. Look over across
the table unde r "Ohms per 1000 f ee l."
Di vide this down to determine the re
sis tance of o" e inch of AWG 22 wire .
It happens to be 0 .00 13 ohms. and four
deci ma l places are more than sufflcicm
to guara ntee reasonable accuracy. With
these two fig ures. and the meter move 
ment voltage d rop at full-scale. you will
do a tiny bit more arithmetic. Ass ume
meter vo ltage is 0 .044V.
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Parts List

Designation Part

BP, Red binding post

BP2 Black binding post

C1 , C4 .001 IJ.F ceramic disc

C2,C5 .1 IJ.F ceramic disc

co. CO 10 IJ.F 16 V tantalum (or
100 IJ.F aluminum
electrolytic)

C7,C8 .01 IIF ceramic disc

01 LED, green

02 Germanium: 1N34A, 1N60,
1N270, ele.

03 Zener diode, 11 V, 400 mW
(see text)

F1 Fuse appropriate for current
drewn

J1 -J7 3.5 mm mono phone }scK or
your choice

J8-J13 DC connectors, your Choice

J14,J1S $0-239 or your choice RF
conrlectors

"" Meter, 50 I!A to 1 rnA (see
text)

P' Connector to storage
battery if used, your crcice

A' Shunt (see text)

A2 2.4 k5% 1/4 W

A3 Trimpot Voltage set (see
text)

A' 50 k pot. RF sens itivity.

51 OPOT center off toggle ,
must carry full DC current

52 OPOT toggle

53 z-cce a-pes. rotary

Tl T~2 or T50-6. 30T AWG
24 secondary. Primary is
straight wire through center
of axe, J1 4 to J1S

Tabk 1. Parts list.

R(shunt) - .044(V)/5(A ) - .0088
(ohms).

Now, to determine how many inches
of AWG 22 wire you will need for your
5-ampcre shunt, usc the following:

L (in.) =0.008810.001 3 =6 .769 in.•
or a bit over 6-3/4 inches.

You can now c ut the wire a half-inch
longer at each end for connection,
wind it over a ballpoint-pen body, slip
it off, strip and tin the half-inch ends,
and solder it to a 2-tenninal strip. Small
stranded hooku p wire is used between
the shunt and the rotary switch contacts.

RFmagic

The simple circuit composed of C7,
D2, TI , 114, and JI 5 is essentially
identical to that I described in my ar
ticle, "Home-Brew RF Ammeter fo r
the Shack," 73 Amateur Radio Today,
July 1998, page 29. The article thor
oughly describes how it functions and
why it can te ll you when your RF out
put is as high as possible , simulta
neous with an SW R as low as your
ATU can get it. Because it also shows
you the relati ve RF power going into
the shack ends of your feeders, you
know the antenna is radiating it-so
you no longer need an SW R meter o r
FSM in the shack. Just adjust the ATU
for the highest peak on Ml with S3 in
the RF posit ion. I inco rporated this cir
cuit in to thi s design to make it even
more valuable as a necessary part of
my ham station.

A final word

All wiring that carries the full load
of current should be at Icast AWG 14
for up to 5 amperes or less, to reduce
vo ltage drop through the wiring. If
your station is QRO you will be using
larger wire-at least AWG 12.

I operate only QRP and have two
main rigs, an SO-2020 a nd a QRP++
as a backup. Both these rigs are con
trolled and monitored through my
Ham Station Control and Monitor, and
my backup battery is a 12-vol t 12 Ah
gel ce ll .

I built this unit in a Ten-Tee TG-36
that I bought on sale a couple of years
ago. It measures approximate ly 6" W x
3" H x 4" D and matc hes all the rest of
my home-brew accessorie s and test
equipment. 1 al so have several mono
band CW transceivers, and when I
want to use one, it is easy and quick to
plug one in to temporarily replace the
QRP++. Of course , it would be simple
to expand this unit to handle as many
as four separate transceivers. A bove

that number, the needed toggle switches
probably arc not even manufactured.

For those of you with HF rigs inter
e sted in the HF satelli tes, ha ving two
rigs ready at the same time with one on
10 and one on 15 meters would allow
you to have a pretty inexpensive satellite
station! It's a thought. II
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Restori ng
older multimode radios
for microwave IF systems

Num_ 42 011 yotU' F.-<I04Ck nrcJ

ROODE I} BEYOND
VHF and Above Operation

C, L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA 92119
(clhough@pacbell .net)

C ubic Electronics, a lo ng with
Atlas Electronic s ill Oceanside
C A. and Southcom in Escon-
d ido. and a few others provided

Have you ever been presented
amateur and military communi

the o pportun ity at a Ilea market/
cations equipment. In those days

swap meet to stand in front of a (1970s). we could d ig into the
mutnmodc 2 mete r radi o that

surplus material from munufac
did not cost several kilohucks? luring and try to assemb le enough
We ll. enter the real m o f older. parts to assemble a complete HF
more classic radios that contain transectvcr;
an unusual co mponent-a power We ll. tod ay. yea rs later. the
transformer. Yes. they do e ..ist. parts are not available like they
and nor all o f them run off + 12 used to he. but the radios still
volts directly. su rface at flea markets and swap

I remember back even fu rther meets 10 te mpi our desire to give
into the S wa n and Alias earlier the m a not he r brea th of life .
days. when the only thing tran- what. then. can you resurrect
sistonzed in the entire radio was from the se o lder radios. cspc-
the VFO ci rcuit. All o ther com- dall y the e ar ly sol id slate :2
poncrns we re electron tubes and meter multimodc rigs of many
their associated circuitry. along years ago?

wi th the in ter na l AC power The popu lari ty of the se early
transformer. Many of these o ld multimode radios is not high.
workhorses still can he very use- because they are de void of tone

ful. simple. and possibly inex- control to access repeaters while
pen si ve t ruusnunc r/rcce tver using FM ope ration . A ll the
se tups for an HF o r VH P station. o ther bask fu nctions suc h a s

There are probably more HF repeater offset and simplex op
radio s around o f vario u.. makes erati on rna )' be standa rd. hut

and quality, from sim ple C\V- these are the o nly frill s fo und in
on ly rigs to some o f the more these early radios. SSB. C\V.
advanced units that spo rt SS B and AM operat ion arc normal,
o peration . T he golde n rule is in addition to PM, maki ng for a
thai as long as the chassis is nOI fu ll func tion radio still quite

co rroded or ru sty. re storation useful. Yes, you can add an out-
should not be a difficult project. board tone control to make usc
The pu rsuit o f antique rad ios o f these radio :'. o n repealers, bUI
capab le of CW, AM. and SSB I suspect that most of us have a
is fun . and the o peration of a more versatile 2 meter FM radio
classic-style sta tion ca ll have irs for tha i fu nction.

rew ards. My eyes usually sec a great
I have good hunting grounds and inexpensi ve IF system for

here in southern California for usc with a microwave converter.
find ing many of these o lder ra- This option allows simple modi
dios. partly due to the fact thai ficauons to customize a trans
several manufacturers we re 10· ceivcr for converter usc without
cncd abour-rumilcsuonhotmy spe nding a lo t o f hard -earned
horne here in San Diego , Swan bucks. Besides, who wants to cut
Electronic s , la te r to bec o me into and modi fy an expensive
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newer muhimode transceiver
j ust for a microwave converter
IF system? Sure . I have some
rea l cla ssy mul tiband . m ulti 

mode transceivers, b ut I would
11 01 th in k o f mod ify ing my
ICOM-820 2 meler-3/4 meier

multimode radio fo r an IF sys·
tem. It cost too much and works

JUSI fine as it is .
The swa p meet/flea market

source is usually a very inexpen
sive one for these olde r trans

ce ivers. and the cost paid usually
will not put a c runc h in yo ur
budget. Depending on condition
and a fe w other things 10 watch
for in e va luating a swap meet
rig. I ha ve found the pri ce to be
in the Sioo-ur-less price range .

As all example , whi le writing
this col umn I decided to sec if r
could follow my own advice and

try to find a 2 meter multimode
radio to restore for use as a mi
crowave IF s yste m . It took
about 2 wee ks. b ut at our local
elect ronics swap meet I found a
19 70s solid state Kenwood TS
700A 2 meter multimodc radio .
Now comes the wrang ling and
reaso ning between buyer and
setler.Tbc seljcr wanredbig bucks
for the radio and would not ncgo
tiate 10 something reasonable.

Here is where the roc k and the
brick wa ll c an form a form i
d ab le obstacle if reason doe sn ' t
ta ke place . First , if the rad io is
e q u ip pe d with microphone .
power cord, and manual. and all

are presented in a neat package.
possib ly with some mod ifica
tio n equipment the owner has
invested in, it might take more
bucks to loosen the grip on this
radio than the o riginal estimate

er sioo.
Ho we ver, if the radio is sit

ting o n a box with an acces'>Or)'
cord c ut off short and no acces
so rie s or e ven a schematic or
mi cropho ne. the re is room for
hagg ling . T ry aski ng ho w the
radio fu nctions and if the seller
has the accessorie s. If there are
no acce ssories, the rudio just as
well could be dead or alive- it ' s

in all unknown co nd ition. Now

there is some room fo r haggl ing
on the price to reach a mutual

unde rstand ing .

If It's still on the high side or
top dollar is wanted. sec if yo u

can II)' it o ut and get a refund if
it's dead. If that doe sn' t work.
make an offer at a tower fig ure
if you' re stiII interested , consid
ering that both o f you arc look
ing at an unkno w n piece o f
equipment and the lower price
might be a better compromise

fo r both of yo u.
In my case. this e xact scenario

resu lted in a reduction from $ 150

to $YO. The Ke nwood T S-700
looked in clean co nd ition (d usty
from a poor src ruge or operation
envircnrncnu, but otherwise it
was basically intact and without
any acccssoncs.

Now, on the bright side of
things I knew before 1purchased
this radio that I had a co py of

the manua l in my fi le cabinet at
home from a lo ng ago repair joh
for a frie nd. a plus from the start

(iff could find iu
We ll. ge lling home and pow·

ering up the radio proved trou
bling at first .T he radio powered
up OK, b ut most o f the pilot
lig hts were burnt o ut on dial in
dicators and knobs. making no
menclature d ifficult 10 see. It
transmitted OK. but o n closer

exam ination wa s o n frequency
at the first I()( ) kHz of the VFO
range and then we nt off into the
blue as the VFO frequency was

rai sed 300 to 500 kHz higher.
The spectrum analyzer showed
the radi o trying to fun ction at
120 MHz rather than 1+1- to 148
MH z. Additionally.the recei ver
Oil FM was dead. a lthough SSB.
CW, and AM (yes. A M ) func
tinned hut had Ole same freq uency
d isparity o n transmit.

After a few hours not totally

de voted to this proj ect. I deter
mined the VFO and crysta l os

cillator rni xe r ci rcui t 10 be the
cu lprit. The VFO tuned a I MHz

portion o f all H MHI. frequency
and was mixed with a crystal in
the 120 M Hl run ge along with
a 10.7 ~I H l IF to produce 2
meter frequencies. My trouble
was the VFO itself. as it d ied
betw e en +200 kt t z and +900
kHI of its I MHI tuning range.
O uts ide o f this range. it func
tioned O K. I dreaded pulling the
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CIRCL£ 269 ON READER SlRVICE CARD

Loss Pad Rl R2

Tabk 1. I1Jis is a dum ofdiffer
ent lIltenuator resistors should
your circuit need a different dB
loss pad. See Fig. J for Rl and
R2 pad resistor values. Use 1/4
wan carbon resistors. While val
ues quoted are not standard, ap
proximate values will wort quite
well.

At this low power modifica
tion level , the last thing you
want to do is overpower a mixer.
These mixers are the precious
items used in cons tructing con
verters fo r our upper microwave
bands. As such, whatever protec
tion you can give them through
modifications suc h as power re
duction of transceivers makes

Call Or YlSit Our Web Site! ~
(541) 474-6700 Fax474·6703 •

$89..25

- GPS Tracking & Telemetry Module -
Introducing the low-cost solution to all your GPS tracking needs!
Choose from the basic TM- l Tracker or the TM-I+ MultiMode
Tracker. Get all the detail s and prices on our web site at:

www.gpstracker.com

11~u~ 1

must be provided for. Another
possibly simpler modification is
to make an attenuaror of very
low power ratings out of J14
watt resistors and place it in the
driver-to-final amplifier circuit.

To me, a modification using
only three 1/4 watt resis to rs
seems least intrusive and very
simple. It involves unsoldering
one coax cable center conduc 
tor in the ampli fier compartment
and inserti ng me attenuator be
tween the unsoldered pi n a nd
now-loose coax center conduc
tor and ground. I constructed a
15 dB anenuator and reduced
the final value to o bta in J00
milliwans of output RF. This
100 milliwatts (+20 dBm) of
power is more suitable for most
high level mixers. In my case,
my 10 0Hz converter is located
over 100 feet from m y ha m
shack. Even considering the
feedline loss and 10 dB protec
tion ancnuator be fore the mixer
at the converter, it sti ll provides a
good +IOdBm for mixer action.

TT
NORMAl.

COAX

""""our
NOW

GND . 20 dBm
lOOmWMAX

RF POWER AMP CJJT

a layer ofdust and soot that had
built up over the years on top of
the inside PC boards of the ra
dio . It seemed that the radio had
been in a hostile environment
for some time, and sawdust and
other stuff had been allowed to
settle through the vent holes in
the top of the radio 's cabinet.

Well, all thi s cleaning up and
repair proved that I had made a
good purchase of an lnexpen
sive multimode radio. Sure, it
needed some tender loving care
and touch-up. But compare that
investment to purchasing a new
multimode radio, and I am sure
you then might want to take the
plunge to restoring anoldeeradio,
possibly saving quite a bit, and
investing in your repair ability.

Now tha t (in my test example)
myoid 2 meter m ultimode ra 
dio is functioning, some modi
fications need to be made to
make it suitable for microwave
converter operation. The most
important modification ca n take
one of two turns . One is the re

duction ofthe high power trans- 1-- - - - ---- - - ---- - - - - --- - -
mitter output to a lower level
more suitable formicrowave mix
ers. With a radio capable of out
putting 10 watts of power, either
a high power auenuatororRF an
tenna sw itching modifica tio n

KENWOOO TS-7OOAPOWE' _
POWER REDUCED TO

(+20 dBm)

ONO
~MOD<:="'A:::ED"I"NP\JT:::;::a:::RCU:::7.:rr"'WI1H=

ADO£O ATTENUATOR

COAX ">-c KENWOOD PQVoIER AMP !J. COAX

Y 10 WAITS OUTPUT lOWA
PIOTS-7OOA

G<l OOIGI<A'- 0NlGURATION GNO

DRIVE CJJTIAMP IN

VFO, as it meant removing the
front panel and using probably
two packages of stickers to iden
tify leads mat would have to be
lifted to gain entry into the
shielded VFO compartme nt.

I went to bed thinking about
how to fix thc VFO with extcr
nal uni ts or whateve r. Playing
with the radio me next morning,
I discovered that some frcqucn
clcs higher in the VFO tuning
range would pop up and function
normally for a shan time. On ex
tended evaluation, it was deter
mined that the VFO mechanism
must have been a sort of roller
ind uctor. Its operation was
slowly restored by rapidly rotat
ing the VFO dial bac k and forth
until I got tired of turning the
dial back and forth about its full
range.

The internal mechanism m ust
ha ve had a corroded or dirty
contact surface that was restored
by rotation of the VFO tuning
dial. The operation very similar
to when a dirty potentiometer
needs the same contact surface
cleaning. After thi s wiping ac
tion, total restoration of the VFO
dial calibration was observed
(very lucky here).

Furthe r examination led me to
usc a small, soft brush to remove

Fig. J. Low power modifications shown in the driver-to-final am
plifier compartment in the Kenwood TS·700A 2 meter multimode
transceiver. Just a simple J5 dB anenuoror constructed from three
1/4 watt carbon resistors completes the modification. This re
duces power to the (+20 dBm) 100 mW maximum power output
from the transceiver. This low power range is suitable for use with
a high level microwave converter mixer c ircuit, if using low level
mixers (+10 dBm J, increase pad 10 approximate 20 dB loss for
these mixer c ircuits.
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NumWr 44 on your FHdtuJclt c~d

Mobile. Portable and Emergency Operation

ON THE Go

Sieve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay FL 32907· 1371
[ke 8yn@juno .com]

It is quite interesting to write
abo ut preparation for a part icu
lar disaster rather than disaster
preparation in general.The Y2K
hug presents us with this unique
opportunity (0 focus on a par
ticular emergency with certain
ex pected OUICOInes and an as
sumed time (mille. So. assum
ing that the Y2 K event req uire s
our assistance, what should we
be doing to prepare'!

Operators

Determine who wi ll perform
vari ous key functions., cspc
ciall y command and control.
Key functions in•-ludc net con
trot . liai ..ons wit h various agen
c ies. who will he assig ned
various loc ation... e tc. In any
disaster, i t is key thaI the se rved
agen cie s k now who thei r as
signed hams arc and what they
arc prepared to do. For 111any
agencies. these people must he
pre -approved by the se rve d
agcncy. Police dcp.uurcm... rou
tinct v 1\.... mire backcround checks• -, <

before gran ting access to inter
nal areas o f their facility. Such
acces.. is o nly available to those

with ident ifi cation cards issued
by the department. Now is the
time to determine what you r
served agcuctcs require and lake
care of the requirements now.
Incidentally. don 't be surprised
if a se rved agency wants the
ham s to o perate the agency' s
radio eq uipment rather than use
am ateur gear, Determine what
the requirements will he, a nd
Ihen determine ho w communi 
catlcns needs will be met if the
primary systems should fa il.

Do n' t th ink o f back up sys
terns on ly in term s o f eq u ip
me nt. In uny situatio n that lasts
over a few hours. people will

need to he relieved and replaced.
Some may he able to rake timc
off from work to assist. hu t that
will he for a lim ited pe riod .

People who arc available or who
have Flexible schedu les cannot
work indefinitel y. Assign a sec
ond d uty sect ion to relieve the
fi rst responders with some plan
ning as 10 when thi s should oc 
c ur. In rc resdng ty enough. it may
be pruden t to ho ld so me o f the
key operators hack. for the M:C·

ond wave. since the immediate

res ponde rs may spe nd so me
time in the " hurry up and wait"
mode while the overall situation
is assessed and o thers switch
from routine to disaster mode .
Also. some hams need to be kept
available to be assi g ned a s
need ed fo r those une xpec ted
"other duties as assigned." pro
vide transition coverage, etc.

Frequencies

Determ ine which freq uency
(or more likely, fre q ue nci es)
will be used. Do all the invo lved
ham s k now the freque ncy to
which they sho uld TCIXlll'? While
it is possible to have all hams
report into the main frequency
(sometimes called the backbone
ne t o r comma nd ne t ). it may
make sense to have them report
to a secondary one. W hile su p
port communic ations is under
way o n the ma in freq ue ncy,
operators can be c hec ked in and
give n their assignments and fre 
quencies on another. T his makes
the hams' organizauonal e fforts

transparent to the se rved agency.
Often the primary frequency

is a part icular repeater. but that
repeater may not he available.
Do the local hams know what

alternate frequency to use if the
repeater is una vailable? In my
area. there is a ve ry fi ne repeater
that I expect wi ll be functional
011 New Year's Eve . II is also the
targe t of malicio us inte rference
so that even if it wo rks perfectly.
it may not be useful. If it is not
available, valuable time can he
lo st while people search for the

emergency nc r. Depending upon
the needs o f vour served acen-• e

cies. you may need to plan for a
number o f local frequencie s. In
a typ ical e me rgency. these may
include some of the following:

I . Command and control
2. Amateur operator c heck- in
3. She lle r communications
·L Inter-agency liai so n
5 . D isa ste r assessment o r

other o n-site communications
6. Frequencies fo r eac h par

tic ul ar served agency
7. Relay freque ncies
In addition. with current tech

nology the following frequen
cies may need to be designated:

I . Packet o r APRS in support
of the e mergency

2. AT\'
T here wo uld a lso be the po

ten ti a l need to co m m unica te
oursl de the local urea via the HF
hands . b ut that wou ld foll ow
behind the local opcnuional re
quircmcms.Ttcse would include:

I . Requests for materials and
supplie s

2. Coordinating cffons o ver
large r areas

3. Health and welfare
One o f the prob lems fre

quently e nco unte red in emer
genci es is the toss ulu particular
local frequency. In most case s.
this is coinc ide ntal with the lo ss
or a repeater. Whi le the loss may
he catastroph ic. it usua lly is due
to e ithe r the lo s s o f back u p
powe r o r pure overc rowding .
T his is o ne reason thai alternate
frequencies arc so important. It
is better to split the communica
tions am ong several frequencies

good engineering sense. I have and full y resto red through the
always fe lt that it was unreason- a p p lic a tio n o f a li tt le el bo w
able to generate all that to wa ns g rease , h ut I a lso saved the
of power o n ly to usc a hig h reOM 820 for o ther uses uud
power ancnuatcr to reduce it. enjoyment. 1 think it would be

Beside s. reducing the po we r pound foo lish to modify such an
beforehand saves in power sup- ex pens ive q ua li(y m uItimode
ply hear through lower current radio just to use fo r a converter
required 10 function. M aking Ihe application .
rig run co oler is another big plus There arc many other types. of
in overa ll o peration. 2 meier and e ven 450 ~tH l ra-

Was the old ri g restoration dies that will fi ll the bill . For
work worth all the fuss I went instance . the Yacsu Ff-4HO and
through'! You bet. Not on ly did Ff-7HO: the ICO~t IC-211 , IC-
I get a good unit bad in se rvice 245 . and IC· 260; and fo r SSB
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o n ly, the IC· 20 2 and IC-40 2 .
These are just ones that I ha ve
observed in cornmnn usc here in
so u t he rn Ca lifo rn ia . Po we r
modifications and operation will
vary, of c o urse . on di ffere nt
units; each wi ll ha ve 10 I:Je evalu

ated on an individual basis .
Next time I will co ver some

o f the fi ne points o n the IC-20 2
SS B VXO-controlled 2 meter

tra nsceiver. T his unit is ano the r
natura l for microwave conven er
usc. A bonus point on this radio
is that it has a direc t readout

mechanica l d ia l that is visible
even in brig ht sunlig ht.

Here' s good hunting at swap
meets and Ilea markets in your
quest for that bargain multimode

transceiver. Just try to ..void pay·
ing too much without full knowl
edge of what you arc gelling into
with a questionable radio. If the
price is low or a big bargain. I
would take the p lunge and give it
a 11)'. After all , we are trying to

..hop at bargain prices and save
so me bucks. Best 73 and good
hunting. Chuck WB6IGP. Fa



If you're a No-Code Tech, and you're having fun op
erating, tell us about ill Other No-Code Techs will
enjoy read ing about your adventures 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 tor 73 Magazine."

than tty to run everything through
a single freq uency. Another basic
to remember is that a lthough
there is a desire among hams to
ge t on the air and talk, during
an emergency the less sa id, the
be ucr. If yo u have so mething
important that needs to he trans
mitted, then send it. Otherwise,
it's best to monitor only. This
extends the life o f the battery in
your handle-talkie as well as the
repeater if it 's running o n bat
tery power. It a lso keeps the fre
quency a vailable for c ritica l
tra ffic.

If there are power interrup
tions, repeaters will o nly work
so long and the n their backup
power will be e xhausted. When
that happens, it may be neces
sary to pro vide wide area cov
erage by o ther mean s. At least
some of thi s can be addressed
prior to January as part of the
planning process. In most cases,
the po pulation centers will be
the areas that need to be served

as well as the served agency ~
cations. Can these areas commu
nica te d irectly o n a sim ple x
frequency? If not, what alterna
tives exist?There are several that
can be included in the emergency
planning:

I , Ponable repeaters are avail
a b le that can be q uickly de 
ployed. They may constitute a
significant expense eve n though
the repeater will rare ly be used.
but they sure can be use ful.
Since we cannot predict which
repeaters will be operational and
which might fai l. these should
not be rockbound to a given fre
q uency and should be equipped
with a good source of backup
power.

2. Some radios can crosslink
be tween 2 meters and 440 MHz
to act as a repeater. Ofcourse. it
is necessary that the signal even
tually ends up on a frequency
that most involved o perators can
receive . This may involve con
vert ing from 2 meters to ano ther

freq uency band and then con
verting back to 2 meters .

3. Simplex repeaters are avai l
able th at use a d igital chip to
store a message which is then
immediately retran smitted.

4 . As amateur radio operators,
many of us arc membe rs of the
ARRL. The third letter of this
s ta nds fo r "rela y." In m a ny
cases, the easiest and most prac
tical me thod ofextend ing range
when a ham who can copy the
init iating station relays the traf
fic to anothe r rel ay po int or to
the recipient. T his technique,

while de fin ite ly low-tech, can
be quite effective . I recommend
(hat if signi fica nt amounts of
traffic must be relayed, a relay
frequency be designated.

If there ever is a time to plan
o n o perating at the lo west level
of power practical, this is the
time. Likewise , placing a tem
porary or simplex repeater or a
relay station in a good location
can extend the life of the sys
tem. A system that runs out of
juice before the operator needs
to ta ke a comfort break is of
d ubio us value. FII

New Digital Frequency Lock
AVCOMls PSA-65C Portable Spectrum Analyzer

Phone, fax or write for more information.
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cellular,cable, sateilite,LAN,surveillance,
educational, production and R&D worK
Options include new 1250MHz frequency
extenders, 8NG-1000A tracking (noise)
generator, log periodic antennas,carrying
case (AVSAC), and more .

~~~619' oee..fld lronl

-"'~instrument lhal is a
p/fIlIsvtea>OW1and
~

"Battery or Line Operated
'fnternat Battery Charger
' Digital Display of center
Frequency, StartlStop
Frequency 01 Sweep and Span
'Frequency Accurate to .1 MHz at
oSpan

"1 MHz to 1250MHz in One Sweep
··95 dBm In Sensitivity
·Lightweight. Portable
'Rugged, Attractive Styling
·Affordably Priced
'Made in U.S.A.

AVCQM's newesl Portable Micro
wave Spectrum Analyzer, model
Ps A..fi5C, has an expanded fre
quency range from less than 1 MHz
to 1250 MHz, for the amazing price
of $ 2930.

AVCOM's new PSA-65C is a low
cost general purpose spectrum ana
Iyzerthat's loaded with standard fea
tures includ ing FM audio demodula
tor,AM detectoranddigilal frequency
lock. The PsA..fi5C covers frequen
cies thru 1250 MHz in one sweep
with a sensitivity greater than -95
d8m at narrow spans. The P$A
65C is ideally suited for 2-way radio,
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Numb« ., 011 your FHdb«i utd

THE OUilTRL PORT

Jack Heller KB7NO
P.O. Box 1792
Carson City NV 89703- 1792
[jheller @sierra.ne tl

!\t y Interest in the C rea tive Howe ver, it turned our there
Se rvices Softwa re progra ms was a lot of blank parer space
mentioned last lime was piqu ed and I would have been smart to
whe n I received a message from edi t o ut many of the page breaks
Rick Ruhl, president o f the com- be fore printing , I didn ' t do thi s

pany, saying that they not only because there is a nifty index in
we re producing packages for the back of the manu a l and I
Timewnve produc ts and Kan- wanted the page numbers to be
tronic s. bU I also de velo p in g relevant. When I mentioned thi s
Windo ws programs fo r ~IFJ . to Rid; Ruhl he explained their
SCS. ami Hal. I kno w there are automated syste m brought the
hams in terested ei ther in alter- tex t forward from the he lp files
natives to original packages or and they ha ve . since thut lime,
because they have acquired used ed ited the ma nual to a much
T:-:Cs with no software. shorter ed itio n.

FiN . let me say thaI the so ft- In the case o f the PK 23:! .
wa re I sam pled wo rks a nd is therc are alot ofparamc rcrs that
easy to insta ll. That last is im - may req uire tweak ing for best
portanr to most ha ms- we wan t performance (o r a ny perter
to get the prog ram plugged in mauce). The good part abo ut
and running so we can play. That seulug up the PKTenn software
is supposed to be the meaning is that it is practically ready 10
of Plug ' n ' P lay, hut all too o f· com m unicate with the A EA
ten new software is dubbed " Plug unit. Du ring hoo t-up. it chec ks
and Pray" by the di sgruntled for the model of hard ware and
would-be use r. an y bui lt - in up dat e s , so it

And in the eve nt you need "k no ws" what it is dealing with
help. the company has techn ical and adjust s appropria tely.
support to get you up and ru n- T he re is a screen available
ning , I was at an ad vantage be- whe n the pac ke r screen is in
ca use my o id P K:23 2I\1 BX ha s view. known as the co mmand
been playing beautifu l tunes for box . that a llows c hange o f the
years. Communication between parameters of the PK 232. Some-
the computer and the ' 232 ha ve ho w, I had n' t needed . and con-
long s ince bee n e stabl is he d . sequcruty hadn ' t no ticed. thi s
There are deta iled ins truc tions convenience until I was o n the
to fo llow when that is no t the pho ne with Rick. It was sitting
case, such as wit h a ne w un it! right there in p lain vie w all the
software combo . time . but on ly .....he n the packet

Speaking oflns uucuous. in my screen was up. The HF sc ree n
efforts 10 be thorough. I down- docs not sho w this box . and I
load__>J the operati ng manual and was more interested in the HF
pri nted it. T he manual format- capabilities of the program .
ted nicely for my Word program One of the pleasu res o f using
and turned out to be a 212-page so me thi ng ne w show s itself
docume nt ! I fi g ured ifthere was when it wo rks " rig ht out of the
that much (0 write about thi s 00.\ ." That is what the program
prog ram a nd the associa ted did for me . There was one nega-
T:\C, there must be something tive factor that I fix ed . I late r
in there I d idn't already know. decided. while speaking to Rick.
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that it must be a problem related

to usi ng the 256-color monitor.
The problem was that the de
fault tom was very d istract ing
10 the eyes becau se the letters
and sy mbols were just too " fat"

and too close toge ther.
These dinosaur monitors are

becomi ng re lics, and even I will
have to upgrade sometime soo n,

Of co urse. bear in mind that not
only am I frugal, hu t also it is
on ly a little over two years si nce
.I decided that 16 colors weren 't

gett ing the job do ne .
A ve ry n ic e fe ature o f

PKTe rm99 made a myriad o f
fonts a vailable as well as a se

lection ofcolors for background
and te xt . After a little e xperi
menting , I found that the "Co u
rier New" fom at II points was

nearly ideal. I cho se co lo rs that
were pleasing to the eye and the
who le progra m loo ked m uc h
better. Eve n red uced the noise
levelof the user,This may he of
interest to the frugal set.

There arc 10 user-definable
macros , I used two of them \0

write CQ files for PACTOR and
RTIY. You can fi nd a number
o f uses for macros. Most hams
haw a brag file to list their sra

lion equipment and. of course,
macros arc invaluable for con
testers. They are easy to write or
ed it and ava ilable at the c lick o f

your mou se . The ins truc tions
include an example o f wri ting a
real mac ro that automatical ly

plugs in information from the
computer and your input to au
tomate (he first round of a QSO.
A thoughtful b it o f advice.

what I like about the macro
pull-dow n is that it displays the
descri pti ve title I gave the two
macros I wrote. After a quick
glance. I merely need 10 hit Con
trol and a number key to bring
the mac ro into the compositio n
or "chat" sc reen. Very friend ly.

I qu estio ned Rick about the
fla grant di splay of buttons for
AMTOR instead of one of the
mo re "ad vanced" modes. The n
.I mentio ned to him, in a lmost
the same breath. ho w I had re
cently heard a ham linked in
tUITOR injust the past few days.
Very unusual . Rick explained that

a lo t o f m arine use s for the

Tlmewavc ha rdware still usc
SITOR, w hic h j us ti fies th e
p ro mi ne nt di spl ay o f the o ld

mode.
One of the p luses Cre ative

Services Soft ware has going h
that they a rc work ing closely
with the various hard ware manu

fucturcrs such as Timcwave. I ac
cessed the Ti mcwave Web page
10 see thei r pos it io n ing and
found an anno uncement I had
not considered. that the program
is Y2K compliant. Xicc to know.

Thi s version o f the program

is said to work wi th most any
c urre nt A EAffime wave ha rd

wa re or that which is ex pected
to he still surviving. I saw model
numbers listed that I was no t
aware of. So , if yo u ha ve a n o ld

AEA uni t yo u could fi nd a usc
for. yo u sho uld check the Wet
site o f ei ther Timcwavc or Cre
ative Se rvice s Software . (See
chart .)

S peak ing o f modern ha m
communications femurcs. I have
been using programs with DSP
o r worki ng the ' 232 with the

Ti mewave DSP-599z.' hooked
up. when I started rcsung this pro
gra m. the 599 was not hooked in
line . I wanted to e xpe rience the
" feci" o f the barcbones ' 232.

There is a difference . I had to
think back a hit to when I first
started using the ' 232, about ()

years. It is o ld enough rtuu I in
stalled the ' 93 update that en

ahled the use of PACTOR. That.

inciden tall y. seems to he abo ut
the time of the demise of AMTOR
on the ham bands. which I men
tioncd earlier.

I still reca ll the thrill of mak
ing AMTOR link s. I had previ
ousty worked so me HF packet.
Packet . keyboard 10 keyboard a ll

IIF. was never much fun because
o f the hi gh co ll isio n rate . A
pac ke t co uld take fi ve 10 ten
minute s to ga in acknow ledg
ment. I don ' t kno w if anyone

doc s that sort o f thing anymore .
.I recall one suc h contact I made
o n 30 meters a few years ago ,
bu t it looks like the c hief use o f
HF packet b. for bulletin boards.
and I see many HF BBSs are
now using PACTOR.



I was c urious about the HF
packet ability of the PKTerm99
pac kage . It wasn't evident that
tha t was an o p tion unt il I
chec ked the help menu . There
is a se tup screen to c hange to

300 baud . Just a few clicks and
I tuned one of the packet BBSs
and it copied . Good enoug h for
me . I know it works.

Bac k to the D SP thou g hts .

For PK232MBX use rs. Ti me
wave is providing a n upg rade
that adds DSP to this remarkable
o ld wo rkho rse . For about $ 125,
you can have the controlle r that
does eve ryt hing anti pull s the

weak ones o ut like never before.
That is a must for this shack.

Even tho ugh I can run the
Timewuve OS P un it ahead of
th e ' 232 , I am starting to be
swam ped wit h spec ial cables
and am forgetting. often, what

goes where . Some preuy ember
rassing mistakes are happening .
That would clean up someof the
mess. O f course, there is sonic

thing to he said lo r neat ly 1;1ht.'1
i ng all c a b les and m ak ing
sensible notes. kept in a neat and
o rderly spo t o n the shelf (w hich
is already inundated with prcvl
o us attempts at orderli ness) .

A poin t o f i n te re st for
PK 232MBX users: If the so ft·
ware shuts do wn with the wrong

parameters. anot he r program
may not he re ady to pick up
where the other le ft otT. We get
M) used to so many so ftware in

tense syste ms that seem to take
c are o f the m sel ve s tha t we
some times forget that tile termi 
nal node controller (TNC) " re
members" parameter varia tio ns
we send to it via the software.

I have been using the XPWare
softw are that I reported on in
this col umn a good whi le hack.
These two program s don'tmess

each o rher up . That is good to
know. It is abo good to know
that the problem can give you
fi ts when installing a PKTenn99
as a replacement for so mc o ldcr
software.

The pre vious softwa re may
have left your T1"C in a disagree
able startup state for the new stuff
I didn't discuss this with Rick,
because I had e xperie nced no

Current Web Addresses

Source for : Web add re s s (UAL)

HF se ria l modem plans + softwa re http://www.accessone.com/-tmayhan/index.htm

SV2AGW free Win95 programs http://www.fOrlhnet.grlsv2a gw/

Ba yCom - German site httpJ/www.baycom.de/

Pasokon SSTV program s & hardware httpJ/www.Ultranet comf- sstvll ite .hlml

Ne w Mode - PSK3 1 - Free down load http.eaintel.bi.enu.es/psk.I 'l .html

Bayoom 1.5 and Manual .zip in English
httpJlwww.cs.wvu.edul~acmlgopherISoftware

lbaycoml

Source for BayPac Bp·2M httpJ/www.tigertronics.oomI

TNC to radio wiring he lp httpJ/prairie.lake s .COf'n!- medcalflztxlwi reJ

ChromaPIX & DSP software http://www.s iliconpixe ls ,com/

Timewave DSP & AEA products httpJ/www.lime wave .com

lntemancnat Visual Communication Associa tion - http:/twww.mindspring.oomI-sstvl
a non-prolit organization dedicated to SSTV

XPW8re - TNC softwa re with sample download httpJ/www.goodnet .coml~gjohnsoni

Auto tuner and other kits http://www.ldgelectronics,com

TAPA - lots of info www.ta pr.org

Creative services Software wwwcssircop.com

Tab/e 1. Handy URL5.

problem . So-l wo uld n' t accept e xc e ll e nt Web site at [ww w. ha vc a beta co py of the OS P

this as a given, bu t I wouldn ' t rnissionradio.net] and re trieved (th e re ' s t ha t s t u lT a gain )

be surprised if the PKTc rm 99 the QSL he promised would be so un dcard program from the
inserts the necessary parameters the re. autho r o f C hrumaPIX. J will get
to es ta blish th e p rotocol be- I printed the "card" and it is tha t up and running and te ll you
twee n the co mputer and you r excellen t, especially when done all the wonder fu l th ings I see
TNC " no mailer what." If yo u in color. One mo re reason to se t (a nd don ' t hear) ne xt month ,
sho uld expe rience a problem. up my o wn Wch site . I am j ust This so unds like a real winner. J
this is what the tech support they going 10 have to quit loafi ng . ha ve a lot o f q uestions about
otfer is for. You will get it going . make up my mi nd . and do it. suc h a device a nd am anx ious

The Kamro nics version o f the That QSL probably took very to see wha t Jim Barter has ac-
program is said to look and feel litt le mo re e ffort to post than a compltshcd he re.
the same as the one I have j ust regular curd . req uired no post- If you have q uestio ns or com-
d iscu ssed . As a matter o f fact. age , and de live ry could ha ve

mcrus about thi s column, E-mail
the int ent is to make a user- been in minutes.Impressi ve .

me at fj hcllcrwsicrra.ncrl and!
fri e nd ly e nv iro nme n t fo r the

So many toys-so little or Compuserve In l 30.1 352}. I
use rs of all the popular TNCs o n

time will g lad ly share what I kno w
the market. along wi th many o f or find a resource for you. For
the older and d isconti nued units I me ntioned last mo nth that I now, 73, 1ack KB7NO . fa
still in service .

Where cred it is due

~ty IITht contact o n the PSK31
A GREAT gift idea for yourself, your hammode. as repo rted last month .

was wi th Bill WA-IKBO. 1 am friend(s), or your child's schoo/library
still indebted to Bill for hi s is a subscription to 73 Magazine ... only
thoughtful insight concerni ng $24.97!
the new mod... . Last month. I

Call BOO·274-7373 or wri te to 70 Route 202 North,
was away from home a nd co uld

Peterborough NH 03458
not reca ll Bill 's call . Whc n I re-
turned horne . I went to Bitrs
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Numblfr 48 ,myour F"eclback card

NEW PRODUCTS

Mini News fro m MFJ

.........,.....-
Solderin g Catalog from

Anle x

A new cata log that fea tures
a fu ll li ne o f miniature a nd
sta ndard soldering irons. tem
pera ture co ntrol stations. and
stands. plus a wide se lection of

($39.95) is a bipolar modcl that
can also he used remote ly.

6 ~tFJ power stri ps po wer
di fferent combina tions of rigs
and accessories w i th com -e
nieuce a nd sa fety in mi nd.
~Iode ls MFJ -I I I 21II1 61111 71
111 8 ran ge in pri c e fro m
$ 29.95 to $69.95.

• T heir Grandxt asterr » se
ries o f SWRJpower meters fea
ture s an SWR scal e that
expands the full view of the
me ter. 3: I SWR is centered :11
mid-scale to give you precision
and wide-range rreasuremenrs.
All incl ude peak and average
forward and reflected power
readings. and have selectable
power ranges. Mode ls MFJ
R70/8 72/873 /87-l- range in
price from $94. 95 to $ 169 .95.

For fu r the r in fo rm at io n
ahoutthesc or- other MrJ prod
ucts. co ntact MFJ Enterpri ses.
P.O . Bo x. 494. Missi ssippi
S tat e MS 39762: tel. (800 )
64 7 -8 3 24 : E- mail [m fj @
mfjcntcrprises.com]: site [www,
mfjcnrcrpnscs. com] .

tips. is bei ng offered by M.tvl.
Newm an Corporati o n. Bu ilt
for o ptimal therm al efficiency,
all An tex irons are designed
with the he ating element lo
cated under the tip, resul ting in
faste r heat-up. quicker recov
ery time. and coole r hand les.
The 8-page cata log includes 40
differe nt slide-on tip s. a 60 W
hut knife. 12 V auto repair kit
with an iron tha t clips onto a
12 V battery. and a number of
stands.

Fo r further i nfo rm a t ion ,
contact ~LM . Newman Corp..
24 Ti oga Way, M arblehead
MA 01945: tel. (78 1) 63 1
7 100: fax (78 1) 631 -8887: E
m a il (mm n @ m m ne w m a n .
com]: site lwww.mmncwman.
com] .

LNP series o f preselcctors has

a~EfBa~:
been designed with a low-noise
preamp ahead o f the filter to es-
tahlish a low no ise fi g ure be-

fo re t he sig na l re aches th e
filte r.

New Hamtronics
Models a rc a vailab le fo r a ll

po pu lar bands from 13 2 to 180
Pre s e lectors

MH l . incl uding the 137 :\-tH z
If you have Inrcrmod proh- weather sate lli te band and the

tern s with a VH F rec e iver. 144 ~lHz ham band, $39.
Hamtronics may he able to For fur ther informatiou,
help e limi na te them ! Add ing contact Hamtrouics. tnc.. 65

1just a filter ahead o f a receiver MOl/I Rd., Hilton NY 14468-
may block the interfering sig - 9535; tel. (716) 392-9·HO;fa t
nals. hut it will degrade the (7 / 6 ) 392·9-12 0 ; Esmail:
sens itivity o f the receiver he- [j 1'@lw/1/trollics.com}: site:
c a use o f it s inse rtio n lo ss . [wwwhanuronics.com]. D Oll ~

Ho we ve r. Hannrc mcs" ne w forg er 10 mention 73!
,

Natc omm MH·51 0 HT
Tribander Anten n a

~ Print Screen is Back! I
New Prim Screen Wo rks software fo r Windows 9519R/ NT le ts

users print. Ecnail, or fax. anything that's on their sc reen simply
by pushing the long-de ad Pri nt Sc reen button. Once captured,
the image can be printed or converte d into a .bmp o r j pg fi le , It
can capture images that fill the who le sc ree n. the active window.
o r j ust a portion of it. Print Sc ree n Wo rks also includes a buiIt-in
Interne t E-mail capab ility-you can send an image directly from
your computer screen to anyone else's via E-mai l. $29.95,

For fu rther informa tion. co ntact Silvert.ake'Iech.corn . 55 1
Washingto n SI.. Bloomfield ~J 07003: tel. (973) 259 -9300: fax
(973) 7"8 · 3015: E-mail [jocl er s i t vc r la ketec h .com ]: si te
[www.silverlakercch.com] .

Your new product announcement could be here:
Call Joyce Sawtelle at 801)..274-7373
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A perfect travelling companion. 'The Mapbook
contains locations of hundreds upon hundreds of
open repeaters throughout the U.S., Canada and
Mexico.These detailed maps show all highways
and major cities in each state. If you travel
anywhere in the United States, this Mapbook
will be the best investment you ever made!

$9.95

New in this third edition book are world fre
quency maps to help you tunc into a specific
country, anywhere in the world. The new quick
country guide will help you tune in almost any
time of the day or night. $19.95

A true cornucopia of technical information
for ham radio. Not only will you find the
theoretical aspects, you will find real practical
information presented in a no nonsense form.
Equipment & Log Sheets, Charts, Tables
showing: worldwide callsigns, world times,
shortwave listening frequencies, coax losses,
CTCSS details. conversions, construction
plans, emergency information, etc.

133 pages. $ 14.95

Send chec k or money order plus $3.50 shipping & handling to:

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
1-800-467-7237
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Number 50 on your Feedback c.rd

Amateur Radio Via Satellites

and the sate llite's attitude is un
contro llable. but when rhe solar
panels are property illuminated.
the Modc-B transponder works
line for CW and SSB contacts.
On a recent fi shi ng trip. I de
cided to try A-O-IOwi th a Yacsu
IT-847 and some very simple
antennas.

For the 70-cl11 uplink a small
M-Sq uared "Eggbeate r" was
placed on thc roof. A Cushcraft
Ringo Ranger (a lways at the
lake house) was used for two
me ter rece ption. While the sat
elli te was at its high poi nt. or
apogee, signals were barel y de
tectable, bu t during a low point.
or perigee pass, reception was
fantastic . A- 0 - 10 sounded like
a LEO (low earth urhit) humsat.
but even its perigee is much
higher than the "ta lles t" LEO
ama teur-radio satelli te , It's quite
common to catc h some good
DX via A-O- IO. With 10 to 50
watts out to the Eggbeater. voice
contac ts were easy, most with
"armchair" copy. My car anten
nas wo uld have worked as well,
and an Arrow hand-held, dual
band Vagi wou ld have o urper
formed both installations.

The popularity of thc Arrow
antenna continues to grow. This
ruther simple dual-band Vagi is
designed with satell ite chas ing
via AMRAD~OSCAR-27 as its
primal)' usc .The amenna comes
apart w ry eas ily for storage and
shipping It is made of a lumi
num arrow shafts and is avail
able with an optionallow-po wer

Photo II: Satellite 1I11temIGS for the fish ing trip wert' I 'ery' simple.
This 70-('111 "Eggbeater" did well when used with a 2-meta Ringo
Ranger.

sched ule is usually announced
vi a th e AMSAT-bh E-mail
remailcr; (details on how to sub

scribe can be found at (hup:/!
www.amsut .orgI) o r on th e
SUNS AT web s i te (hllp :/!
sunsat.ee.sun.ac.za].

When the transponder tur ns
on. it starts with a stream of
I :!OO-haud AFSK data on the
dow nlink tran smitter before go
ing into voice mode. The re
peale r operation starts as soon
as the data stops. Due to the
complexity of the ham gea r on
S-0-35 . the sa te ll ite ca ll be
moved to many di fferent frc
quencics within the two meier
an d 70 em am at eur sa te lli te
hands. A single- frequency "par
rot" repeater can also he ac ti
vated 0 11 145,825 M H/.. It listens
fo r e ig ht seco nds . an d then
tran smits what it has heard for
th e nex t e ig ht seconds . The
cycle repeats fo r as long as the
parrot is ac tive. 5-0-35 also has
packet store-and-forward rncs
sage capubifities . It ma y he a
while before all of its systems
have been tested. bu t it will
prove to hea lo t of fun for those
tha t keep up wi th this fine
harnsar.

Other portable pursuits

It has been said that a ll of our
current hamsats can be worked
with simple portabl e or mobile
sys tems, with the exceptio n of
A~ISAT-OSCAR-IO . A-O-IO
had its. 16 th birthday in June.
The onboard computer is dead

Whi le it can be set fo r two
meters up and 70-1.' 01 down
( ~todc 1) like A~O·27 . it was
instead config ured like A-O-:! !
with a 70-cm uplink .

A-O-:! I was a subsys tem of
RS-1 4. One of its man)' capa
bilities was to emulate a simple
"bent pipc" Mode-B (7O-cm up
and 2-meters down). cross-band
FM repeater. A~O~21IRS~14 is
no longer on the air. but while it
was ac tive . the singtc-channcl
repeater mode becam e ve ry
popular since it could be worked
with a dual-band handle-talkie.
The same is true fo r S-0~35 .

The 70-cm receiver is quite sen
sitive and the two-meter trans
mitter 's lowest power setting is
one Walt. still plenty of power for
easy HT or scanner reception.

Due to power-budg e t con
m aims, the repeater can only he
activated for limited periods ,
T he s tude nts at Stc llcnbosc h
University run their e xperiments
duri ng the week and then. work
ing with the sa te llite grou nd
con trollers. set up onboard tim
ers for amateur-radio transpon
der operation on Sundays. The

Andy MacAllister WSACM
147 14 Knights Way Drive
Houston TX 77083-5640

HRMSRTS

SUNSAT-OSCAR-35 is up
and running. and ..ound.. great!
During the first weekend in Ju ly.
ground contro llers in South Af
rica config ured the amate ur
radio pori ion of 5-0 -35 for
ana log. em ....-band repeater op
cratiou. They setthe satellite for
"Modc-B". with an FM upl ink
on -136.291 ~tHl. l;uupled 10 an
8.1 downlink 0 11 1-15.825 ~tH7. .

Since the launch o f Stell 
enbosch University '.. new sncl
lite on February 23nl. the ..tu
dents and supporters of SU:"
SAT have been busy checking
out and calibrating the onboard
sys tems. stahili7illg the space
cran and starting experiments.
A detailed desc ri ption of the sat
elhtc can he found in thl.' June
ttamsats column.

Less than a month after the
launch . an histo ric con tact he
tween longtime projec t cnthusi
as ts Garth ZR I AFH and HailS
ZS5A KV took place via s-o·
35. General ham nct iviry has fi 
nally made it to the satellite's
schedule, hut the wait was worth
it. The sing le-c hanne l FM re
peater on S-0-35 is fantastic.

Photo ..\: Andy W5ACM makes colltaclJ ria A.-O- IO and other
lIOI1lSatS while Oil a fishing trip ill central Texas.
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[ RLENDRR

Listings are free of charge as space permits. Please send us
your Special Event two months in advance of the issue you
wan t it to appear in. For examp le, if you wan t it to appear in
the December issue, we should receive it by September 30.
Provide a clear, concise summary of the essential details
about your Special Event.

AUG 21

ITH ACA , NY The Tompkin s
County ARC annou nces its 1st
annu al Finger Lak es HAM-I N
(hamfest and fly-in) at Tompkins
County Airport (KITH), 3 miles NE

of Ithaca. Large hangar for indoor
vendors and displays . Paved
outdoor Ilea market and parking.
Airplane rides and aviation dis
p lays . Breakfas t and lunch
served. Admission 55 , under 18
free. Indoor tables $10 ; outdoor

spaces S2 each. VE exams , pre
registration prefe rred. Talk-in on
146. 97. Contact Richard Spingam,
(607) 387-5251.

LONG VIEW, WA The Lower
Co lumbia ARA . W7DG, will
sponsor its 8th Annua l Ham
Radio, Compute r and Elect ronic
Equip. Swap Meet 9 a.m.- 1 p.m .
at the Cowl itz Co. Expo Cente r in
Longview. Admission $3 . Tables
$ 15. Tailgate spaces $5. Free
parking , overnight RV parking on
the fairgrounds for $12 . Electrical
hookup avai lable. No VE exams.
Vendor setup on Fri., 5 p .m.-9
p.rn.: Sat., 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 (or fairg rounds) . Mt. 51.
Helens and the Oregon coast are
nearby. For more info wr ite to
LCARA Swap Meet, P.D. Box 906,
Longview WA 98632; or call Bob
KB7ADO at (360) 425-6076. in the
evening. E-mail {kb7ado@aol.
com] . Lin k to fl ye r online at
{www.qs/. neUnc7plj.

WARSAW, IN The Kosciusko Co.
Hamfest Computer Show will be
sponsored by the Hoosier lakes
Radio Club . Aug. 21 st . at Kos
ciusko Co. Fair Grounds in Warsaw,
8 a.rn-a p.m. Radio, computers,
softwa re, electronic parts, indoor

Continued on page 52

Photo Do' James KFSWTalso worked A-0-27frol/lthe Ham-Com
'99 parking lo t using his modified Cu sticraft dual -band Yagi.
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the weekend before A MSAT on
the RM S Q ueen Mary in Long
Beach.

t 'hoto Eo' M ike WA s nVT tried
receiving the 70-on downlink
f rom A- 0 -27 on his /lew Yaesl/
VX5R liT. It worked.'

o f Directors meeting, but there 's
a tour o f the Q UALCOMM In
corporated G lo bals tar Lab and
S paceDe v, Inc . sc hedu led for
the morning. The Board of Di
rectors meeting will begin after
the to ur, since the Board mem
bers will like ly be on the to ur.
Check out the web site s: [hUp:/
/ w w w.q ua lc o m m. c o m J and
Ihtt p://www.spacedev.c011l ] for
a pre vie w o f the tour si tes.

To find o ut more about the
Al\t SAT Space Symposium and
Ge neral Me et ing , c hec k AM
SAT's web site at: [htt p://www.
arn sat.o rg} . T he o n- Hue a n 
nounceme nt inc ludes numerous
lin ks to hotel information , at 
tractions around San Diego. and
the ARRL Southwestern Division
Convention that 's sc hedu led for

ex pensi ve and it does function ,
b ut co uld use some s e rio us
modificat ions to he as effective
as the Arrow.

The 1999 AMSAT space
symposium

It' s time again for the Al\ISAT
Space Sym posium and General
M e e tin g . Re c e n t a nd future
ham sat de ve lo pme nts w ill be
presented in San Diego, Califor
nia, o ver the weekend of Octo
be r 8- 11, 1999 . T he event wiII
be at the Hanelci Ho tel in the
heart of San Diego ' s M issi o n

Valley.
If you' ve never been to the

yearly A~tSAT even t, this one
promise s to be one 1I0t to miss.
T he Space Symposium wi ll fea
ture two full days o f presenta
tions by some o f the best-known
sma ll satellite de signers. build
e rs , and soft ware experts in the
wo rld . T here are nearly a dozen
ne w hamsat projects in various
stages of desig n and co nstruc
tion . T his is where to go to fi nd
out what's in store fo r the year
2000 and beyond .

Saturday evening is set aside
for the A MSAT Genera l Meet 
ing, banquet. awards presenta
tions and prize drawings . T he
prizes at AM SAT events are al
ways good . We e xpect 1999 to
he the best yet for some really
serio us "doo r" pri zes.

Sunday. October 10th is the
beginning of the AMSAT Bo ard

duptcxcr that tits in the hand le
for usc with dual-band HT's . It
c a n be hand -h e ld (a tr ue
" A rm s t ro ng" ro tato r ) or

mounted to a ca me ra tri pod .
Se veral that bought th is antenna
for A-O-27 activity have fo und

that it also doc s very well with
the Ja pane se Fuj i sate llite s ,
some portions o f A-O- IO's or

bit, and now S-0-35. The Arrow
antenna is no t cheap, hut yo u
can find ou t more at the web
site: [http://hometown .aol.com/
Arrow 14o/index.htnll ].Arrow 's
E-mail address is [Arrow I46@

aol.coml . and the postal add ress
is Arrow An tenna . 180 3 S .
Greeley Highway # B, C heyenne

WnZ007 .
A fe w satelli te cha se rs have

tried using the Cushcraft short
d ual -band antenna (A270-6S)
fo r sa te ll i te wo rk. It ' s le s s

rhoto Co' AI the Arlington.
Texas. Ham-Com '99, Gerald
KKSYY demon strated all A r

row dual -hand. hand-held Yagi
for A- 0 -27 operation.



tables and outdoor flea market.
Free parking. Overnight camping.
Talk-in on 146.985(- ). Inside
tables. a-tt.. $10 (includes 1 free
ticket). Free outdoor flea market
(with ticket purchase). VE exams
at 2 p.rn.. walk-ins expected. For
more info, contact Loren Mellon
WB90ST, (2 19) 858-9374
evenings; E-mail [ WB90ST @
WAVEONE.NETj.

AUG 22

ST. CHARLES, MO 'Hamtest
1999" will be held by the St.
CharlesARC, 6:30 a.m.-1 p.m. at
Blanchette Park in SI. Charles
MO. Free admission. Ample free
parking . Talk -in on 146.67. A
parking lot flea market will be held
for amateur radio and elecncoic
items only. $1 0 per parking space.
Fo r vendors insi de the ai r
conditioned Memorial Hall, tables
are $1 5 each. Call for availability.
Contact Ken Fieser, (3 14) 428
4383; E-mai/ [kfieser @ao/.comj .

AUG 28

GARDNER, MA The Mohawk
ARC, Inc.. will hold their 7th
Annual Ham Radio, Electronics,
Computer Hamlest at the Mohawk
Drive-in Theater in Gardner, rain
or shine. Spaces will be reserved
lor those who register in advance.
Sellers' hours. 6 a.m.-3 p.m., $5
per space. Mail advance reqis
tration orders to John Oould
AEIB, 22 South Athol Rd., Athol
MA 01331 -2722. General ad
mission is 8 a.m.-3 p.m., $2 per

Chelsea Clock
Clockmakers since 1897

The choice of The Coast
Guard Foundation .

Quartz Clock

4" Dial

person. Directions: Rte . 2 to
Gardner, take Exit 22, then Rte.
68 South to the first set of lights.
Take a right at the lights onto Rte.
2A. Follow the airport signs for 1
1/2 miles. Entrance is on the left.
Talk-in on 145.370 rptr.

LA PORTE, IN The La Porte ARC
will host a hamfest Aug. 28th, 7
a.m.-2 p.m.. at the La Porte
County Fairgrounds IN, 2 miles
west of La Porte. Admission $5 in
advance, with this ad, or 56 at the
gale. Tables $10 each. Outdoor
tailgating is tree.Talk-in on 146.52.
Contact Neil Straub WZ9N, P. O.
Box 30, La Porte IN 46352. Tel.
(2 19) 324-7525. E-mail [nstraub@
netnitco.net). See their site on the
Web at [ ww w.g eocities. c om/
si/iconva lleylbyfe/ 1653).

WESTON, WV The West Vi rginia
State Radio Council will hold its
41st annual Hamtest and AARL
Convent ion. Aug . 28th , at the
Jackson's Mill State Conference
Center in Weston. Flea market
and tailgate spaces available. For
more info contact Patrick Shea
N8MIN. Rt. 4 Box 365F, Weston
WV 26452. E-mail (wvsarc@qls.
net).

AUG 28-29

WOODLAND PARK, CO The
Mountain ARC will hold a CampI
Swapfest Sat., Aug. 28th , and
Sun. , Aug. 29th, at the Colorado
lions Club Camp, 4 miles north
of Woodland Park CO, on Hwy. 67
North. Free admission for buyers.

Beautifully hand-polished.

Stamped brass cas e and
beze l.

Curved glass crystal.

Wall or bulkhead mounting .

Made so well they last f rom
generation to generation!

Order this month and save
$20!

Your price 575

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1·800-467·7237

$10 daily to camp and/or sell. Set
up camp Frl., Aug. 27th, after 2
p.m. Talk -in on 146.820 rptr.
Advanced reservations requested .
Contact Wes KOHPZ at (719)
687-8758; E-ma il [wlw @prodigy.

netj;or mail reservations to MARC,
P.D. Box 1012, Woodland Park
CO 80866.

SEP4

ALAMOGORDO, NM The
Alamagord o ARC wil l host a
hamlest at the Otero County Fair
Grounds on U.S. 54 and Fair
grounds Rd., north end of town,
across from the White Sands Mall.
Indoor tables. tailgating, dealers.
ARRL tcrurn. traffic net forum. VE
exams. Free admission. For more
infocootact LarryMoore WASUNO.
1830 Corte Del Ranc hero ,
Alamogordo NM 88310. Tel. (505)
437-0145, day or night.

SEP 10-11

QUEE N WILHEL MINA STATE
PARK, AR The Queen Wilhelmina
Hamfest will be held at Queen
Wilhelmina State Park. 13 miles
west 01 Mena AR,on Hwy. 88.This
is part 01 the Quashita National
Forest. LOdge, restaurant. RV and
tent camping. Campers, do not
reed or bail the bears! Citations
may be issued. There has been no
danger, but leaving food out could
be risky.This year's theme is '''50s
Revisited." Bring your bobby sox.
saddle oxfords, bowties and other
'50s memorabilia. There will be a
display of '50s ham gear . VE
exams. Flea market, bring your
own table. For Flea Markel, con
tact Charlotte KC5DOR at [blee@
ipa.net). Forother info.contact Ray
W5DLC at [raysoft@intrastar.net].

SEP 11

BALLSTON SPA, NY Sare tcqa
County RACES.Assn., Inc. will
hold its 14th Annual Hamfest on
Sat., Sep. 11th, rain or shine, at
the saratoga County Fairgrounds
in Ballston Spa NY. Gates open at
7 a.m., with the hamfest running
unll13 p.m. Admission is $5, which
includes one tailgate spot and free
parking.A fox hunt and VE exams
are also featured. Reserved tables
$5 each on a first-come-fi rst-serve
basis. Reservations and pre-pay
are welcome and encouraged .
Eany setup for all vendors. For
further info and reservations,

contact Oarlene Lake N2XQG,314
Louden Rd., Box #84, Saratoga
Springs NY 12866. Tel. (518) 587
2385. Packet [n2xqg@ wa2umx];
E-mail {Iake @capilal. net}. Talk-in
on the WA2UMX rptrs., 146.40/

147.00 and 147.84/.24 .

FRANKLIN TWP., PA The Radio
Assn. of Erie will present "Erie
Harnlest '99 on Sat.. Sep. tt m. 8
a.m.-2 p.m.. at the Franklin Twp.
Firehall. From 1-90: 8 miles south
01Exit4. From 1-79: Albion Exit 38,
Rte. 6N west for 2.5 mi. Talk-in on
146.0 11.61. Free parking . Tail 
gating. Handicapped-accessible.
Test bench available. Admission
$4 each. Tables $8 each. Electric
$2. Tailgatin g $1. For vend or
registration and advance tickets.
send check payable to Radio
Association of Erie, p.D. Box 844,
Erie PA 16512. Please enclose an
SASE. Deadline is Aug. a t st.
Vendor and tailgating semp Fri.,
8 p.m.-midnight; Sat., starting at
5:30 a .m. No outs ide food or
beverage sales permitted. Contact
Dr. Tom McClain N3HPR. 3954
Solar t»; Erie PA 16506. Tel. (8 14)
833-1640; E-mail [tem @ erie.nef].

SEP 11- 12

LOUISVILLE, KY The Greater
Louisv i lle HamfestlARR L KY
Slate Convention will be held at
the Sull ilt County Fairgrounds.
This ISabout 25 minutes south of
Louisville on 1-65. Tickets $7 in
advance (send an SASE). and $6
at the door. Mail requests for
tickets or info to P.D. Box 34444

N, Louisville KY 40232-4444. For
commercial spaces info,call (812)
282-7007 or (812) 948-0037. For
info regarding flea market spaces
and/or tailgating, call (502) 935
7197 or (606) 284-9090. Visit the
Web site at [h ttp :/ /www.
thepoint.netl- glhal]. Free parking.
limited amount of free ovemighl
camping.

SEP12

FINDLAY, OH The Findlay Radio
Club's 57th Hamfest will be held
8 a.m.- 3 p.m. at the Hancock
County Fairgrounds. East San
dusky SI. (Route 568). Talk-in on
147.5(+) and 444.15.Admission is
55. Tables $19 each. For further
info, contact Dave Hoxwo rth
AA8KJ , 443 Scarlet Oak Dr.,
Findlay OH 45840. Tel. (419) 423
3402.
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YORK COUNTY, PA On the days MA RI ETTA , OH W8H H , th e
of Aug. 20 , 21, and 22, the York Marietta Amateur Rad io Club
County ARC and its members will station. will be celebrating the
maintain an active presence on annua l Ohio River Sternwheel
the amateur radio frequencies 01 Festiva l w ith a Specia l Event
7 .250 . 14 .250 , 21.250, an d stationonSal. andSun.,Sep. 11lh
28.500 MHz, to allow as many and 12th. Hours of operahon are
amateur radio contacts through- as follows: SaI.-1300--23OO UTC:
out the world as possible. To apply Sun.- 1300-1900 UTC. CW wil l
for a Special Event Award, please be .055 kHz up on 160, 75180, 40 ,
send a photocopy 01your logs or 20, 15. and 10 meters. On SSB.
OSLs with 3 1RC (or $3 US) to the on General subbands up. A cer-
awa rd mana ger: KC3TL. Pete fificate will be issued for confirmed
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SEP18

MARGARETVILLE , N Y The
Margaretville ARC Hamfest wil l be

held at Margaretville Firemen's
Fairgrounds at the junction of
State Routes 28 and 30 , behind
the A&P in Margaretvi lle, Setup at
7 a.m. General public admitted at
8 a.m. Admission is $4 at the gate.
Table space is 510 , with tables
available for an additional $5. Talk
in on 146.985. Contact Hal Murken
N02Y, PO. Box 112, Margaretville
NY 12455. Tel. (9 14) 586-3893. Or
contact Lester L. Bourke Sr.
KB2DCE, (9 14) 586-3 186; E·mail
{bourl<e@catskill.netj .

MT. CLEMENS, MI The L'Anse
Creuse ARC will hold their 27th
Swa p & Shop at th e L'An se
Creuse High School, Reimold SI.,
Mt. Clemens MI (2 miles olf 1-94 ,
Exit 236). Tables for new and old

radios. compulers and software,
and electronic components. VE
exams. Free parking. Admission is
$1 in advance , $5 at the door. B
ft. tables, 510 (setup at 6 a.m.).
Tailgating $5. Talk·in on 146.420

and 147.OBO(+). Con tact Betty
McGinn N8S/H. (8 10) 791 ·4484,
or SASEtoPo. Box 180072, Utica
M/ 48318-0072. E-mail [Boops@
juno.com). Visit the c lu b W eb
page at (www. flash. net/~/carc).

SEP1 9

ADRIAN, MI The Adrian ARC's
27th Annual Hemtest and com
puter Show will be held at the
Lenawee County Fairgrounds in
Ad rian . Tickets are $ 5. Trunk
sales, VE exams. Contact Brian
J. Sarkisian KG8CO, (5 17) 265·
1537 or [kg8co @lni.net). The
AARC Web si te i s at [http://
www.LNI.net/w8tqe).

HAMILTO N TWP., NJ -FallFest
'99-, spon sored by the Delaware
Valley Radio Assn.• will be held at
Tall Cedars 01 Lebanon Picnic
Grove, Sawmill Rd ., Hamillon
Twp . NJ . 1-95 Nort h to 1-295
South: Exit GOA to 1-195 East; Exit
2 to Yardville: Sou th Broad St. to
end, approx. 3.7 miles; left at Yield
onto Old Yorl< Rd .; next right onto
Sawmill Rd .: site 1.1 miles on
right. Open to buye rs at B a.m.
O pen to selle rs at 6 :30 a .m .
Admission $6, non-ham spouses
and dlildren admitted free. Free
parking . Tailgating space $10 ,
includes one admission. Covered

tabl e space $15 , incl ude s one
table and one admission , some

electricity. Advance co vered
space rese rvat ions available .
ARRL table. Talk-in on 146.67(-).
Contact Fa/lFest '99. DVRA, P o.
Box 7024, Wes t Trenton NJ
08628. Tel. (609) 882·2240. See
the Web page at [www.slac.com/
w2zq).

NEWTOWN. CT The Western CT
Hamles t wil l be held at the
Edmond Town Han, Rte. 6, Exit 19
on 1-84. Open 9 a.m.- 2 p.m. Setup
at 7 a .m. New equ ipment dealers.
flea market , lailgating, computers.
Tables $10; ta ilgating $6 (each
includes 1 admission). Admission
$4 (u nd er 12 free). Ta lk- in on
146.67 MHz. Contact Jeff Cantor
WB3DLG. Po. Box 3441, Dan
bury CT 06813-3441. Tel. (203)
857-7050.

SEP 25

OAYTONA BEACH, FL The
ERARA and OBARA clubs have
again joined together to bring you
the 3rd annual Daytona Beach
Hamfesl and Computer Show,
Sat., Sep. 25th, 9 a.m.-5 p.m., at
the Embry Ridd le Aeronautical
Univ. camp us on Clyde Morris
Blvd . , j u st 1 mile sou th of
lntemafional Speedway. Talk-in on
147.1 50(+600), starting at 7 a.m.
Doors open 9 a.m. sharp. Lunch
will be provided at modest cost by
Em bry-Ridd le stu dent organi
zat ions . Ad miss ion is $5. Fo r
advance tickets send a check or
money order along with an SAS E

to ERAU CIO Student Activities ,
600 S. Clyde Morris Blvd .,
Oaytona Beach FL 32 114, before
Sep. 101h . Handicap parking is
provided. 6-ft. tables with power
a re $7 lor on e , $6 for each
additional. s -tt. tables are S6 for
one table, $5 fo r each additional .
All tables have power connections.
Tailgate sites in the paved parking
lot are $3, 00 power. VE exams for
all classes. There will be a hidden
transmitter hunt (with a 550 cash
prize) at 4 p.m. You must have a
paid admission ticket and sign up
lor the hunt before 4 p.m. to be
elig ibl e for the prize. Contact
DBARA-Hamfest. Po. Box 9852,
Daytona Beach FL 32120; or e
mail [munseyj@mindspring.com).
We b pages are a t {http ://
www. america.comJ-dbaraJ] and
[htrp:Ilwww.db.erau. eduicampusl
student/club"erara].

HORSEHEADS, NY The Amateur
Radio Assn. of the Southern Tier
will present Its 24th Annual Elmira
International Hamtest-Oomouter
fest on Sat , Sep. 25th, at the
Chemung County Fairgrounds in
Horseheads . Talk-m will be on
147 .360 , with an alternate Ire
quency of 146 .700 (in case lhe
primary frequency is down). There
will be dealer d isplays of new
equipment, and a large flea mar
ket a rea. Breakfast and lunch will
be se rved on the p rem ises.
Admis sion is $ 4 for ad vanc e
tickets, $5 at the gate. The event
wi ll run 6 a .m.-3 p.m., wilh VE
exams starting at 9 a.m For VE
exam info, contact John at (607)
565-4020. Dealers . please call
Gary at (607) 739-0 134. For
tickets,call Dave at (607)5lJ9.7495.

SEP26

YON KERS, NY The Metro 70 CM
Network will h ost a Gian t
Electronic Flea Market Sep. 26th
at Lincoln High School, Kneeland
Ave., Yonkers NY, 9 a .m.-3 p.m.,
rain or shine. Free parking . No
tailgating. Indoor Ilea market only.
Donation $6, kids under 12 free.
Vendors, lor advance table reser
vations, the t ettabte is $19, $15
each additionaltable. All tables 30
inches x 5 ft., o r br ing your own
table s at 514 fo r a 6 -fl. ·l ong
space . Tables are $25 each at the
door, or $20 for a s-tt . space. Full
payment is due with registration.
Table setups are at 7 a.m. For
regist ra tion , call Otto Supliski
WB2SLO, (914) 969- 1053. Talk-in
on 4 40 .425 MHz PL 156 .7 ;
223.760 MHz PL 67.0; 146.910
MHz; and 443.350 MHz PL 156.7.
Mail paid reservations to Metro 70
CM Network , 53 Hayward si.,
Yonkers NY 10704.

SPECIAL EVENTS, ETC.

AUG 20--22

deVo/pi, 408 Hillside Ave., New
Cumberland PA 17070-3036 USA.
The award certificate bears the
official seal of the York County
2501h Anniversary, and is signed
by the four commissioners of York
County. A printing of only 2500 of
these limited edition awards will
prove to make this cerntrcat e a
very valuable award fo r collectors.

AUG 21-23

SONOM A, CA The Amateur
Radio Clubs of Sonoma County
CA, co-ordinated by the Empire
AR S , K6EAR , will operate a
Special Event station 2400 UTC
ooסס UTC at the Pee te Coa st Air
Museum's annual Open House
and Air Show at the Sonoma
County Airport. Participating clubs
are the Sonoma County Radio
Amateurs, the Red wood Empire
OX Assn., the Valley 01the Moon
ARC, and EARS. Operating fre
quenc ies will be 7.044 . 7 .244.
14 .044 , 14.244 , 2 1.04 4 and
21.344 . For OSL, send OSL and
a #10 SASE 10 EARS, PO. Box
4151 , Sa nta Rosa CA 95402
USA.

AU G 28- SEP 2

HAGERSTOWN, MD The Antietam
Radio Assn. will operate W3CWC
1600Z--Q200Z Aug. 28th-Bep. 2nd
to com memorate the 1301h an
niversary of the birthday of Hiram
Percy Ma xim, an AR RL co
fou nder and noted in venter.
Ope ration will be on or near 3.905,
7.23.7.035 , 14.250,28.450, and

147.09 MHz. A colorful certificate
will be available after the aso for
a aSL and large SASE. Mail 10 the

Antietam Radio Assn" P o. Box
52, Hagerstown MD 21741-0052
USA. Please mail requests for the

c e rti ficate by Sep. 30 , 1999 .
Thank you.
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CIRCLE 78 ON READER SF.RVICE CARD

EVERV ISSUE O f

73Amaleur
Radio Today

on M icrofiche!

E-Mail: tom@hamsure.com
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Call anytime
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Radio clubs have existed for over 75 years,
but it was not until theconclusionof WorldWar II
that ham radio clubs, associations, and societ
iespeaked in popularity. Most pre-warclubs were
experimenter groups interested in the new,
emerging technology ot electronics and commu
nication science. locally, the Jacksonville Radio
Club was active in the 19305. Though hams be
longed, amateur radio was not the only locus.

After the FCC lifted the wartime ban on ama
teur radio operation in 1945, an evolution from a
mostly technical, science-oriented dub model to
a multipurpose group accelerated. The locus
narrowed, with amateur reese becoming the main

The Evolution
of Amateur Radio Clubs

The Araucaria OX Group is woOOng on earty
preparations to stage an international amateur
radio event to be held next year in Brazil!

This event will be identified as the "EME 2000
Brazil Conference." It is bi-annual and was last
staged in Paris in 1998 (prior to thai, in Washing
ton DC in 1996).

The forthcoming conference will be the ninth,
and will be dedicated 10 432 MHz and upward
Earth Moon Earth (EME) amaleur radio activi
ties, covering all technical aspects of this facet
of the hobby.

We have received offers to present 26 techni·
cal papers at this conference. Rio de Janeiro has
been selected as the conference location, and
the event wil l lake place onAugust 18th and 19th,
2000.

A Web page covering this event is available
onthe Internet at [www.eme2000.com.brJ.PIease
send E~jl to [eme@ioepaf.com.br).

From anannouncement sent byD.W.Murden
PY5ZBU.

Brazilian Year 2000
Moonbounce Conference

1985. The actual number of eleclrocutions de
clined from 340 in 1985 to 230 in 1995.T8fI per
cern of the electrocutions in 1995 were attributed
to mistakes in installing or servicing rooftop
antennas.

Thanks to the NIH and CPSC. via NewsJine.
Bill Pasternak WA6/TF, editor.

Six years of research have produced little hard
evidence that the magnetic fields around elec
tric power lines cause cancer, yet some linger
ing concems remain.This is the gist 01 a National
Institutes of Health report released on Tuesday,
June 15th.

The report says that there have been some
small statistical associations between magnetic
fields and childhood leukemia as well as chronic
lymphocytic leukemia In adults exposed to the
fields through their work. But, says the report,
there is littleconfirmable documentation to make
any valid connection between the two.

The report indicates that research is continu
ing in the area of these lingering concerns. Also
that until we know a lot more, efforts to reduce
human exposure 10 all electromagnetic fiekts
should continue. [Ital ics added.]

Meanwhile, the Consumer Product Safety
Council says that thirty-two percentlewerpeople
accidentally were electrocuted in 1995 than in

Electrifying Health News

QRH
continuedJrom page 6

the first type of ham or even the third type--or
he may just get out of amateur radio in disgust.
(Then we aJllose.) This type of ham just needs a
helping hand, someone who's willing to help him
set up a station Of even upgrade! They tend to
find OfIlythe disgruntled hams, and end up leav
ing the hobby.Fuony how most otus neverseem
10 notice this type of ham as they slowly lade
away .••

3. The Very Rare Ham.
This is the ham who wants to help out, and

does, in every way that he or she can. This can
be in the form of joining the ARES, becoming a
VE, starting a ham radio class, setting up a club
station, helpingoul in the community, or helping
that second type of ham. Keep in mind that this
type is very rare and if you find one, don'llose
touch. Too bad that this type of ham seems to be
a dying breed. They might not be, if a few more
"type two" hams were helped out by, say, the "type
one- hams.Type three hams care about amateur
radio and its future.

Which type are you? Food lor thought!!
Reprinted from the The "Mo<1Jlalot' (Ft. Myers

FLJ, October 1998; excerpts byClinton Herbert
AB7RG.

••• •

The entire run of 73 from
October 1960 through last year is
now available. Over 800 fichel

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

We offera battery operated hand
held viewer for $150, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
availableasan entire set, (no partial
sets) for $325, plus $10 shipping
(USA). Annual updates available
for$10, plus$3 shipping/handl ing.
Satisfaction guaranteed or money
back!

• INSU~CE aEI
AMATEURS

Insure aU your radio and
computer equipment.

(except lowers and antenna)
REPEATERS ARE WELCOME

HAMSURE

PLATTSBURGH, NY The
Champla in Val ley ARC will SEP 25-26
operate thei r Station W2UXC,
14OO2-19OOZ, Sep. 11th-t2thon HAMPTON, VA The VAse
7.265 or 14.265 MHz , to Amateur Radio Group, Inc., will
commemorate the Battle of operate KE4ZXW Sat., sec. 25th
Plattsburgh, the final invasion and Sun., Sep. 26th. 0-24OOZ on
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z-way contact. Send aSL and 9"
x 12° SASE to W8HH, P.O. Box
393, Marietta OH 45750 USA.

before the end of the War of 1812.
For a certificate, sancl an SASE
to CVARC, P.O. Box 3 13,
Morrisonville NY 12962 USA.

UQ..22 or KO·25; 1500-22OOZ at
:00 on 7.265: at :15 on 14.265and
at :30 on 28.365. The occasion is
to celebrate 4 full years of 9600
baud automatic satellite station
operation, and amateur radio
exh ibit. To ap ply fo r an
Anniversary QSL, SASE to Ed
Brummer W4RTZ, 108 Oyster
Cove Rd., Yorktown VA 23692
USA. fl!I

Back Issues
of

73 M agazine

On ly $5.00 Each!

Reprints
of

73 Maga:JIJe articles
Only $3.00 Each!
Call~27~7373



NEUER SRY DIE
continued from page 4

that's progress, eh? The problem is that
some software companies don't know
they have problems, and others aren't tell
ing. You may have some nasty surprises
on January 1, when your computer
freezes as solid as the ice outside.

The Sky Is Falling!

It's difficult not to get swept up in the
Y2K hysteria. Well, here 's an example
from my E-mail. Chew on this ...

"There's a good article in the January
Scientific American on Y2K. with this
title and subtitle: 'Fixing Y2K seems
simple: change all two-digit years to

four digits . But that tedious and unex
pectedly difficult process will take more
time than is left.' The article concludes:
'I believe that severe disruptions will oc
cur and they will last perhaps a month.
Additional problems, ranging from an
noyances to more serious issues, will
continue to crop up throughout 2000.'"

Just a month without a major resource
like water or electricity in the middle of
winter could drastically thin out popula
tions. Scientific American hasn't done
anywhere near as much research on this
issue as I have. They are incorrect. The
disruptions are going to last much,
much, much, much longer than just a
month. That sort of optimism isn 't
backed by any objective facts. Whcn the
grid collapses, we aren't going to see it

come back up. I agree with Gary
North's bleak assessment.

The Canadian government is telling
the truth to their citizens, while ours is
predictably lying to us about what is
coming. They know damn well what is
coming: (Clinton has recently signed ex
ecutive orders 10997-1 1095, 12919,
12938 solely for the purpose of putting
us under martial law. They can be
viewed at: [http ://www.disastercenter.
corn/law].

View them, then check this out: A
newspaper article titled "Marines Seize
Downtown" appeared in the July 24.
1998, Jacksonville Florida Metro. 100
U.S . Marines took part in a training ex 
ercise called "Urban Warrior" to practice
seizing control of key parts ofthe city. A

CIRCLE 244 ON READER SERVICE CARD

Activities should be oriented toward the en
try-level ham, although more advanced alterna
tives can be included if volunteer resources
permit. Meetings should not be too technical
an EE degree shouldn't be necessary to under
stand the speakers.

A trend is toward fewer in-person meetings.
Some special interest clubs have cut back to
quarterty meetings. Some general interest clubs
meet every other month.

Club newsletters may become endangered.
Nationally, many clubs have dropped them. The
newsletter of the future may be delivered elec
tronically. Club functions and activities change
as years pass.

By Billy Williams N4UF, seen in the February
1997 issue of the Balanced Modulator, published
by the North Florida Amateuf Radio Society. fa

~ PO Box 2748
!..I.11!.U..l!J Eugene, Oregon 97402
ElECTRONics (BOOI338-9058

OTMF: DecooerjEncoder, Display &. ASCII Conversion
lnnsmner Finge,Printer & Mobile Adaplor
Remote Relay Control lers & Relay Boerds

Custom OEM Design &. Manufacturlng
Te l: (541) 687-2118 Fax: (54 1)687-2492

Http://wwvv.motron.com!

• Low Band - Micor & Master II
• VHF - GE Master II
• UHF - GE Master II

All units tested, in cabinets, with power
supply.

http;flwww.versatc1com.com

Orders: 800 456 5548
Info : 307 266 1700

"UWW'fII _ FAX; 307266 0
CI RCLE 2S9 ON READER SERVICE CARD

Increasingly, members of the 1990s tend to
have a "been there, done thar outlook when it
comes to volunteering for club duties. Many will
perform a function one or two times and then
move on. Ham radio and clubs ratea low priority.
Many members come to view themselves more
as "subscribers" than as members. They expect
to receive club services such as repeater access
and autopatch use but are notmotivated to exert
much effort aside from paying annual dues. A
repeater group officer once remarked that the
best way to ensure a big meeting turnout was to
have the repeater "crash" a few days before the
meeting and stay off the air. Members who have
not been to a function in years will tum out, de
manding to know the cause of the interruption of
their "service" and upon whom to fix Ihe blame.
While somewhat overstated, there is some truth
to this.

Most d ubs (amateur radio and otherwise) are
possible due to efforts of that 5% core. These
operators repeatedly take part in club activities
and lead projects. Some remain active for de
cades. The future of clubs rests on keeping this
core at critical mass. Without a sufficient core, a
club will not function. An interesting facet is that
although ourclub's membership has varied from
60 to almost 500 over the years, the size and
quality of the core has been largely independent
of the membership size during any year. A club
of 60 members might have 15 core members
while a club of 500 might have 20 or 30!

Large clubs are preferable because, when
reguJatory problems arise, officials tend to listen
to large groups of people rather than individuals.
Postage breaks for mailing newsletters are avail
able whenever 200 or more are sent at the same
time.

Clubs that survive will be those who identify
those activities which can attract the interest of
core members, who then promote the activity to
the membership. Members vote foror against an
activity by theirparticipation or non-participation.
Clubs usually have limited resources in funds and
volunteers, and these should be focused on a
limited number of well-chosen activities.

criterion for club affiliation. Recruitment of new
comers, training classes for the new Novice class
license, public relations, more operating events,
emergency communications assistance, and ex
change of technical information became major
objectives of many clubs.

Until the late 196Os, hams in an area were
usually unified under a single club banner. The
ham population then was about a third of what it
is today. A large club had 75 members.

Around 1970, VHF FM and repeaters soared
in popularity. Commercial technology of the '60s
became available cheaply to hams as surplus.
Early repeaters usually required combined efforts
of hams in an area to finance, install, and main
tain.Traditional, general interest groups became
fragmented and were often indifferent to inter
ests of those who were amazed by repeaters,
autopatches, and the novelty of reliable local
mobile-to-mobile communications capability. A
ham with an HT in public in 1973 brought looks
of amazement from non-hams who gasped as
an autopatch was conducted.Today, such capa
bility is routine, but in the '70s, it was a big break
through.

Special interest clubs with anarrow focus char
acterized the 19705. VHF FMJrepeater groups
were the most popular, followed by DX/contest
groups, and later came digital clubs. General in
terest clubs continued to decline in the 1980s,
although not drastically.

Historically, hams have not been attracted 10
clubs in major percentages. In a midsize city of
1,000 hams, typically about 350 to 400 will be
active at anyone time. Many operators run "hot
and cold" over the years, drifting between active
pamclpanon and inactivity. Hams are not known
as joiners.

About 250 of the 1,000 hams will belong to
the ARRl. 180 or so will join a local club, and
about 60 of those will regularty attend club func
tions and meetings. And a core group 01 about
50 (5% of the total) will serve asofficers or project
chairpersons. It is this core group which is key to
the future of amateur radio clubs.
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T he go vernment is now
taking ove r half of yo ur pay
for its programs. And, ,.... hen
you look closely at most of
them. your money is being
wasted . You could more than
doubl e your pay if you 'd stop
the bandits you ' ve e lected
and then reelected from goi ng
hog wild with yo ur money.

The federal government
now takes 23% of the gross
domest ic product, up from
18% in 1960 and only 4% in
1930 ! T he huge government
we' ve let bu ild up would be
totally unrecognizable to our
founding fat hers, who gave
Congress very limited spend
ing authority. And most of it 's
spending on social projects .
Ent itlements. These arc pro
grams where Paul is entitled
to Peter 's money. Robbing
Peter to pay Paul.

Social Security has bal 
looned from $25 billion to
$336 billion , with no ceiling
in sight. Health care has go ne
from $2 billion to $272 bil 
lion. Welfare from $30 billion
to $225 billion, and the pov
erty rates arc no lower now
than before the War on Po v
erty started. Yet national de
fense spending has only about
doubled in the last 50 years!

We have met the enemy
and the enemy is us . We are
the one s who c iCCI these
spenders, and then we keep
ree lecting them until they
head a spendi ng committee.
And we sti ll reelect them, no
matter how much it is costing
us out of our pockets.

As in so man y things that
we have been led to belie ve
in, we' ve been bamboozled.
Hoodwi nked. Scammed. De
fra uded. Screwed .

As I mentioned when I re
viewed A Nation ofMitiionaires .

Bamboozled

looking for errors they missed,
and correcting new errors
thev've introduced. This is not
tri V"ial. to usc the program
mer 's term.

So here we have tens of
thousands of interrelated sys
{ems anv one o f wh ich could, .
trigger the domino effect.
Maybe millions. I hope the
speed bump in the road
doesn 't turn out to be Mt.
Everest.

year's issues were do ne by
me and (he 73 staff.

It 's my understanding of
how computers work that wor
ries me the most about Y2K.
They are no mystery to me. If
you 've used one much you
know how eas ily even a slight
hug or virus can blow your
data to smithereens. And Y2K
is one he ll of a hug!

I look at how dependent
our whole civ ilizatio n ha s be
come on computers. They' re
running our airlines, trains,
power companies, telephone
systems. banking, sa tel lites,
communications systems, ev
ery aspect of the medi a, our
VC Rs , microwaves, our wash
ing machines, and so on. If
you stop and think about it,
we have one heck of a house
of cards , with all of these sys
tems interrelated, so if one
goes down, bloocy, they all
collapse.

If the railroad computers
stop the railroads, the coal
stops going to power stations
and the power grid shuts
down. We ' ve seen how deli 
cately that system is se t up ,
with who le parts of the coun
try los ing power when one
small syst em breaks down .
No power: no ra ilroads , no
banks, no TV statio ns, no
newspapers, no grocery stores,
no gas pumps, no telep hones,
and so on. If an y part o f the
whole system fails. that 'll
c rash everything else. T hen
the question is . how long may
it take to get everything going
again? And where do they
start-without communications.

I hope that Y2K will be the
" bump in the road" the
Pollyannas are predic ting. I
also hope that it isn' t going to
be the catastrophe that the
people who have do ne the
most serious investigating arc
predicting.

Having run some software
companies, it 's been my ex
perience that as a general rule
it takes about seven times as
long as programmers pred ict
to get their software working
r ight. In thi s case, they have
to go over hundreds of mil
lions of lines of code, o fte n in
some prehi storic language,
and correct the date-sensitive
problems. Then they have to
test drive the repaired code,

does, what might happen as a
result? Almost everything we
have depends on power. No
power, no planes or trains. No
train s, no gasoline. No power,
no businesses or stores open.
No gasoline, no trucks deliv
eri ng food. No roads plowed.
No water supply. No tele 
phones . No radio or TV. No
banks. No toilets. No stock
markel. No newspapers. The
results of all tha t arc so awful
that we don' t even want to
think about it. Forget it. That's
j ust the rar uings of some hys
terics. It'll never happen. It
can t happen! Y2K is just go
ing to be a minor annoyance,
right'?

Hmm, let' s see now, how
much would a solar power sys
tem cost that would at least run
my ham station if the power
went down? My emergency
diesel generator would eventu
ally run out of fuel, so I' d want
solar or wind power to keep
my ham rig going .

Hey, I've got to stop that
kind of thinking . T hat 's just
crazy.

Hmm, maybe I should p ut
up a new (ower so I'll ha ve a
better signal. You know, j ust
In case.

Nah . SlOP worrying, he
happy. Everything is going to
be just fine .

sim ilar exercise rook place
last May in Chicago with 80
U.S . Marines. As part of the
Navy, the Mari nes aren' t con
strained bv the posse comi
tatus restrictions that prohibit
the army from domestic law
enforcement. (Of course when
martial law is declared, posse
comitatus will be suspended
by executive orders .)

Canadian Gover nm ent Is
Telling the Truth

The Canadian government
has been far more up front
about the fact that martial law
is coming. In an ed itorial in
the Canadian newspaper The
National Post on Decem ber
28 , 1998, it states that the
RCM P (Royal Canad ian
Mou nted Police) arc recom
mending that prudent Canad i
ans keep at least two weeks
worth of food and cash and a
month's worth of water stored
for January of 2000. The Ca
nadian armed forces have
been preparing for the largest
mobilization since the Sec
ond World War. Operation
Abacus will deploy up to
32,000 troops to quell insur
rections and rescue the unfor
tunate when the next millen
nium beg ins. T he Canadian
federal Year 2(XXl contingency
planning group is recommend
ing the sweeping powers of the Sanguinity
Emergencies Act (the rep lace-
ment o f the old War Measures I'll te ll you why I' m semi
Act) be at the ready if and obsessed with the Y2K mess .
when chaos strikes . The U.S . Yes, r saw the issue of Time
gove rn menL will never be with the cover feature ridicul
thi s honest , and the Cana - ing the Y2K worrywarts. But
di an government is not being I' ve also noticed that the
forthrig ht enoug h. people who seem to have the

People worldwide are go - best grasp of the situat ion are
ing 10 need far more than just far less sanguine. An item in
the 2 weeks ' worth of food Newsweek the same week
and the one month's supply said that the Soc ial Security
of water that the Canadian computers will keep the checks
government is recommending. going to the aged, but that

With a daily feedi ng on that there arc some serious prob
kind of stuff, it's easy to start lcms with the Medicare and
contemplating on what a Medicaid systems.
house of cards our civi liza- When the MITS Altair 8800,
tion really is . When the whole the first microcomputer, was
western U.S . managed to re- announced in January 1975, I
cemly lose power for several did two things. I recognized
hours because one small power the potential im pact of this
station went down, are the development, so I got one and
suggestions by some experts sat down to learn e xactly how
that come January One the it worked. It was this adven 
grid could go down and stay ture that sparked the idea for
down all that ridi cu lous? If it Byte magazine . The first
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The more I' m reading about ~ I usic Biz
Martin Lu ther King, the more
I'm disturbed that he's been When compact d iscs were
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if our Social Security wi th
ho ldings were invested as they
are doing in Chile and a grow
ing number of other countries,
and if we could have health
care savings accounts . then
we'd all be able to retire as
multi-mi 11 ionaires.

Wasting Mo ney

One of the larger ham fc sts
that has stopped inviting me
to speak sent me a form le tter
suggesting that I do nate prizes
and advertise in their program.
Hey. sorry, guys.

I may be a d ifficult learner,
but if you hit me on the head
long enough it finally gets my
ancntion. For many years I
was happy to send a bunch of
prize subscriptions to ham
fcsts. But after having eno ugh
ha ms come by my boo th and
not subscr ibe because they
were hoping to win one o f the
prize subs, I finally stopped
shoo ting mysel f in the foot.
How many ham rigs would
providi ng one as a prize stop
bei ng sold at a harn fest" Then
there 's the idea that. gee,
someo ne is going to get the
equipme nt for free , so why
should I shell out 5600 for
something that could he free'!
A prize tends to cheapen the
product in a prospective cust
omer 's eyes .

Well, how about program
hook le t ads? For years I ran
every kind of ad I could think
of in hamfe st program hooks.
I don 't think I ever got o ne
s ingle subscription as a re
sult. Xot one! Oh. the hams
grab a program when they get
10 the hamfest. and a few o f
them actually look 10 see
what ta lks are going to be
whe re and whe n. There ' s no
evidence that a program hook
has ever been loo ked at after
that. 11 goes up on a she lf in
the shac k and lies there un
touched until the ham dies
and his wi fe can fi nally throw
it and all those ha m maga
l ines out. There i ~ no rec ord o f
a ham ever throwing anything
ham-related out. Unless the
ham speci fics in h is will that
his QSL collect ion is to he
buried with him, as is usuall y
the case. the XYL will throw
that clutter OUl, too.

fl am industry people. unless
you arc so lidly convinced that

any prize yo u donate is going
10 somehow result in yo ur
selling ten times the cost o f
your equipment in added
sales. don't be a sucker.

Leaders and Followers

When I sec teenagers
smoking , I know two things.
One, they ' re stupid. Two,
they ' re more worried about
wha t ot hers think of the m
tha n wha t they think of them
selves. I know they arc fol
lowers (u.k .u. sheep).

When I St.."'C teenagers wear
ing baseball caps on backward..
I know they arc followers.

W hen I see them wearing
sloppy, baggy clothes I kno w
they arc una ble to think for
themselves and will never he
leaders or entrepreneurs.

W hen I see kids with thei r
sneaker lace s traili ng I know
they are followers.

When I see teenagers drink
ing beer, I k now the y arc
followers and incapable o f
orig inal thoughts .

Whe n I was in college a
group of my fraternity broth
ers would bring in a keg o f
beer o n weekends and get
stinking. I've watched the alum
ni reports and none of ' em
have ever achieved anything of
s ignificance. While they were
hooti ng it up in the liv ing
room. I was in my ham shack
making co ntac ts with hams
around the world and build
ing ham and hi-f equipment.

Many o f ' em smoked . I
th ink they' re almost all dead
now.

Oh. I tried smoking and
beer. but my body warned me
against that crap and , not be
ing driven by peer pressure, I
paid atten tion. Diuo co ffee,
too. odd ly enough .

:So Takers

A note from Keith KA8I.DS
mentioned that at the Decem
ber elect ion o f o ffice rs meet 
ing o f the Dixie Amateur Ra
dio Club (Utah), no one would
take the job of president. A
new burn. who had just moved
into thc area, turned up at
the January meeting and wa..
qu ickly elected.

Well . being the president of
any club is a responsibility,
and most people seem to

spend the ir lives avoiding rc
sponsibi lity, These people arc
what are known as "fo llow
ers: ' Either through heredity
or extended exposure to our
public school system, they
are unable to think for them
selves, so the y do what
they're told and avo id co n
frontat ion . It would never oc
cur to them to sta rt the ir own
business or to accept the re
sponsibility o f bei ng the
president o f a club.

Yes. being the president o f
a cl ub is work, but it ' s fun ,
too. You 're in sho w business.
Meetings arc either fun for
the members or they'll stop
coming . Just getting hams to
gether for a meeting doesn ' t
cut it. You need a program.
P rc fe ra b ly a co nt rove rs ia l
program.

For instance, if you' ve a
ham store in your area, get
the owner to come in and tcll
so me stories about the really
crazy customers he 's had to
deal with. C huck Martin
WA I KPS, who used to run
Tufts Rad io, used to tell me
about some o f his experi 
ences and I wish I'd taped
the m ! Unbelievable. Anyone
who tries to tell you that even
some hams arc sane need s a
wedgie .

Does anyone in your area
have a new rig he can brin g
for a show and tcll? How
about some really odd person
who has le t his reason depart
him and is making some kind
of equipme nt to sell to hams?
I kno w I'd drive a long way to
hear someone who's been fly
ing the new Kachina system .

Or how about getting your
director to co me in and ex 
plain why the Leagu e has
done virt ua lly nothing to get
new co mers interested in ama
teur radio? And why they arc
still pu shing so hard to keep
newcomers out with their code
req uirements" And to discour
age Techs from upgrading?

Is anyone in your area mak
ing satellite contacts? Slow
scan? Hec k, is anyo ne doi ng
anything but ta lking about
no thing on the air'!

Scott J oplin

selected as a represen tative of
the black race for a day in his
honor. T here are many blacks
who have co ntributed more to
our country, and who don 't
have as much bad baggage.

My first choice would be
Scott Joplin, who , as far as
I'm concerned, was the great
est American compo ser o f
WI)' race or any rime. My sec
ond choice for the greatest
A merican musica l ge nius
woul d he Louis Moreau Gotts
chalk, followed by George
Gershwi n, Colc Po rter, Lenny
Bernstein, et al. We' ve had a
few giant". but Jopl in's genius
completely outshines them.

Joplin has left us with a
fanta..tic legacy o f indescrib
ably beautiful music . If all
you' re familia r with arc "T he
Entertainer" and "Maple Leaf
Rag," you have o ne heck of
an experience in store .

I firs t became acquainted
with Joplin when I saw The
Sting . I said , wow, how have I
managed to m iss such great
music? I bought every l P I
could find and played them
night and day. But the more I
played them, the more I sensed
that the performers were
missing Joplin's real spirit.

Through the us ual seren
dip ity, chance had me find
Scott Kirby. who was playing
Joplin the way I was hearing
his music in my head . I bu ih a
stud io and we recorded al 
most everything of Joplin' s.
If you'd likc to he ar a sample,
send $ 10 for a cassette (Vol
ume 3) with 12 o f Joplin' s
rags and songs. including the
Maple Leaf Rag, and Solace,
the Mexican serenade. $15
for the CD. You' ll see what I
mean and be addicted. The
next thing you know, you'll be
looking for ragtime festivals
with SL'OIl Kirby performing,

I' d prefer to sec a ho liday
ce lebrating a black performer
who started playing the piano
in a whorehouse in Sedalia,
M issouri. and ended up hav
ing an opera performed on
Broadway. Hi s genius has
thrilled music lovers for a hun
dred years and , if we don't get
wiped out, will thrill people for
at lea..t another hundred.



first introduced in 1983, the (Wined) arc. in my optruon,
music and audio magazines thoroughly corrupt, it couldn' t
ridiculed the m unmercifully. he a belief comeuppance. One
We would always have LPs. of the best things that could
they agreed. Resides. they said happen [ 0 music wou ld be
LPs sounded better than CDs. for the major labels to go out

I felt (hat CDs sounded bet- o f business. They arc the
tor-e-no needle scratc h. no problem. not the solution.
turntable rumble. no bass and Befo re the CD we had both
treb le limitations , nowhere LPs and 45s. with the 45s for
ncar the limitations on dy- single songs . CDs. with thei r
numic range. and so on. BU I l one hour recording time and
knew that the public wou ld cost. killed the issuance of
need a guide to tell them single songs. It's all "albums"
which were the good CDs now, and it's seldom that
and which were the bummers, there arc two singles on an al
rating audio quality, perfor- hum that get played more
mance. and the quality of the than o nce.
music itsel f. So I started CD Along comes MP3, a com
Review magazine in 19R4. pression system which pro
Whcn CDs became the fastest vidcs Cls-qualhy sound for a
growing new consumer elec- three-minute song on 3 MB
ironic industry in history, my of disk space.
rnaeazinc became the coun- As an aside, in case youe
try's leading music magazine. wonder why songs generally

After seven exciting years I run three minutes. it's a hang
felt that the era of high over from the old 7l:S rpm
growth would be ending. By record days, when a 10" record
then everyo ne had replaced held 3.5 minutes of music on
their LPs with CDs, plus each side. The 12" discs held
there had been nothing new 5 minutes per side .
in music in years with which II 's easy 10 download the

MP3 software. and then allto spark sales . Not one classi-
cal music piece had been you have to do is find any of

nncn ! I t 40 the endless sites making thew 1 cr 111 a mos . years music available . How popular
worth listening to twice. is all this? A recent study
Popular music had disi nte- hs owed that high school stu
grated into garbage. Not even dents have virtually stopped
country music had survived buying CDs. The record in
the blahs. So I sold my maga- dustry is all upset. but there
zine to r negapublishcr lOG. It isn't much they can do about
has since disappeared, but not it. Gee, isn't that tough!
before deservin g to disappear. TI .~ tc public will best be

One of the things that served if there is a way for
might have helped the music what few creative people we
industry survive was a lower- h .. .ave In music to get the ir
ing of CD prices. In the early creations to the public.
days it cost around $3.50 per As I've mentioned before,
CD to make them. so a S15 a report in Forbes showed
retail pri ce made sense. BUI that 98 % of the performers on
with automation and compc- the major labels never made a
titian, the cost of making a nickel of royalLies. The record
C D got down to around 65¢. companies usc the same ere
No wonder so many compa- ativc bookkeeping as the
nics arc able to give them movie giants. When I re
away! But the record compa- cordedthe Marty Balin group
nies kept their prices high. (Jefferson Airplane, Jeffe rson
killing the public's demand Starsh ip) in my digital rc
for new music, and helping to cording studio and put them
put the record store chains out on my Green With Envv
out of busi ness one after the label, they made far more
other. royalties with me than they

Now comes MP3 and nics ever did with the major la
fro m the record companies bcls . I've still got a few of
that the Internet is going to their CDs and cassettes, so if
put them out of business. you'd like one send me an ex
Since this gang of six mega- Ira $5 the next time you order
corporations (live arc foreign- some of my books .
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If MP3 topples the major
labels, there arc thousands of
smalllabels waiting for their
turn to get your business. I
fo und that it was these inde
pendents (the " indies") which
had the onty creative new mu
sic. To help them reach the
public despite the major la
bels spending over $100 mil
lion a year to prevent radio
stations playing indie music,
I produced and distributed
millions of indic music sam
plers, helping to boost their
sales from 4% of the market
to almost l6%! Alas, when I
sold my magazine, that was
the end of the indie samplers.
The new owner didn't want to
upset the major labels.

I wish I had the time 10 set
up an MP3 site where I could
make the tens of thousands of
in die songs I' ve got stored
here available . Some of them
arc really exc iting.

Serendipity

Sherry has been after me to
lei you know about the Better
Generation CD and cassette I
made for Marty Balin- re
corded in my studio. Remem
ber the Jefferson Airplane
and Jefferson Starship? We ll ,
that was Marty Balin and his
group. Marty needed a CD of
his new songs to sell on his
group's next tour and he'd
been so badly screwed by the
major labels that he came to
me. Marty claims he's made
more royalties from this re
lease than from anything his
group had done in the past.

Anyway, just as I was get
ting Marty's CD and cassette
ready to promote, a letter
came in from Ian Zukswert of
Broadalbin, NY. "I' m writing
to let you know how much I
enjoyed the CD Better Gen
eration by Marty Balin. I
happened on it at a record
store in Albany. It's great to
hear some super music by the
extremely talented Marty
Balin once aga in. He's a leg
end with one heck of a career
and I appreciate your making
it possible to hear some of his
current tunes."

If you're into the "Jefferson"
sound you' ll enjoy Mart y's
latest release. If you're inter
ested I'll make the CD or the

cassette of Hefler Generation
available fo r you for $5.
While they last. Add it to
your Radio Bookshop order.

Trust

After having enjoyed the
seemingly endless exposes of
government corruption on
CBS' 60 Minutes, I was dis
appoi nted in the recent 60
Minutes 2 spinoff. Mostly po
tatoes and little meat. But
then 20/20 , ABC's imitation
of 60 Mil/lites, started off
with a fairly mealy program
of exposes interlaced with
sob-sister filler and gradually
lost its way. NBC's Dateline
never did get the hang of dig
ging for dirt. 48 Hours too
started off exposing corrup
lion. bUI gradually eroded
into human interest pieces
a.k. a, soh-sister fluff.

How much of this downslidc
of these so-called magazine
format shows is the result of
low budgets, and how much a
reflection of the harsh rcali
lies that the exposes show?
While they are in terest ing to
watch, seldom do they result
in any changes being made,
plus they stir up the anger of
major corporations and their
government connections, which
are the root of much of the
corruption.

Has the concept gotte n
throug h to you yet that the
bigger our government is, the
more corrupt it is? Money is
the key. As they say, just fol
low the money. Well , it's not
that diffi cult to follow it from
major corporat ions through
their lobbyists into the pock
ets of politicians, who need
the money to get reelected-c.
and other incidenrals-c-you
know, li ke mistresses and
nice homes. Has the parade
of upper ec helon Clinton
Administration people being
dismissed in disg race gotten
your attention '!

Sure, some legislators get
elected and go to Washington
with the intention of doing
good . And they do very well
indeed. It doesn't take long
before the message gets
through-you either go along
with the system or you will
get nowhere.

You're probably aware of



A F ungus Among l's

Dan Carl son. the chap who
deve loped Sonic Bloom.
which makes plants (includ 
ing trees ) grow over five
times faster and bigger than

duty o f a New York j ournalist
10 lie , to d istort , to revile, to
toady at the feet o f Mam mon,
and to sell his country and his
race for his dai ly bread . Wc
are the tools and the vassals
of the rich behind the scenes.
we are marionettes. T hese
men pull the stri ngs and we
dance. Our time, o ur tal ents,
o ur lives. our capacities arc
all the property o f these men.
We are intellectual prostitutes: '

It's int eresting to read
about how banks gu t started
as money changers (ma ybe
you remember Jesus getting.
himself in big trouble mess
ing with these guys ). Check
OUI [www.themoneym asrcrs.
com ).

With a potenti al cash panic
comi ng up as more and more
people get wind of the possi
bility o f a ser ious ca ...h short
age as a result of Y2K prob
lems, you have to remember
that 97fk of the money you
have in the hank ha s been
loaned out, so once thei r 3%
cash reserve is gone , they
have to close their doors.

Ac tually, ha nks arc permit
ted 10 lend out ten times more
money than they actually have,
and charge interest on it. May
he yo u've wondered why hank
buildings arc always the big
gest and fanciest in town .

If I die o f a "heart a ttack"
or something. you"l l know
thai I' ve finall y managed to
step on toes that arc too big .

Congress did thi s , and
Congress could undo it. hut
with the money controlled by
the few people who control
the big han ks and the med ia,
and Conercss bcina con-• 0

trolled by money. there isn ' t a
chance.

Other tha n thi s old crack
pot in New Hampshire, who
el ...e has the stu pidi ty to blow
the whistle on how croo ked our
money. hanks. schools, gov 
ernment. and health systems
are'!

a ll this, hut feel helpless to do
anything. My approach is to
spread little cancers into the
system and hope they' ll grow.
Cancers? Yep, with my Neve r
Reelect Anyone battle cry.
Loo k, if enough people wi ll
s ign up to NRA , lobbyist
money wi ll dry up because
reelection campaigns won 't
work any more . You want 10

run for Congress" No problem.
but it's one term and you ' re
OUI. ;0.:0 cushy committee a~

signmcnrs. The whole pork
system would blow away and
Congress would be able to ac
tually work for the betterment
of the coun try instead o f
themselves. Yes, it's a nove l
concept. and probabl y will
never Ily,

Sale!

A while back I pUI together
a 64-page book o f my as-o f
then-un publi shed edi tori al s .
Wel l. I tend to get several
months ahead, so I thought
they could he helpful to ham
cl ub newsle tter edito rs to re
print . provid ing them wit h
some interesting fille r mate
rial. The hook has 60 of my
editorials. covering the usual
wide va riety of subjects. It
sold for $5 and sold wel l. But
since then the editorials have
appeared in 73, so I can' t ad 
vertise them as ed itorial pre
views. I ha ve a few copies
left , if you 're interested . $2
while they last. If I run out
I'll give you a $3 credi t to
ward your next pu rchase .

If you 've an interest in co ld
fusion. I ' vc got one whal e o f
a bargain for you. How abou t
the most recent seve n issues
of Elemental Energy (Cold Fu
sion). a $70 value, for $25? I
want to get more people inter
ested in experimenting and .
hopefully, in investing in the
field . These issues arc packed
with reprints o f cold fusion
patents, and a series o f theory
papers h)' the world 's leading
scient ist in the field. Profes
sor Hidco Kozima. The
"hole se t run s "'8'" pages, so
it' ll keep you busy for quite a
while . Thi s includes a repri nt
o f the NASA lab report con
firming the cold fusion ex 
cess heat reali ty. For $5 e xtra.
I' ll throw in a co py o f the

premiere issue of Cold Fu
sian, the one that won the Fo 
lio prize as the best new tech
nical publication. It 's also
packed with good inforrmuion.
Order the $25 CF-I package
for the seven most rece nt is
sues (#12:-28), or the $30 C F
2 package for the # 1 and #12:
28 collection. While they last .
naturally, and the supply really
is limited .

Taws

Here's an interesting project
for someone to research. May
be a college student. I'd like
to know (and so would a 10 1

o f other people) what per
centage of ou r paychecks go
for taxes. That would include
sta te and federal income
taxes. mandated employer in
surauce such as medical and
unemployment Medicare.
sales taxes on the remaining
mo ney we typically spend.
plus gas. telephone. cigureue.
movie. and other ta xes. A per
centage of the cost o f every
thing we buy is taxes. includ
ing exci se taxes on imports.
sta te transfer taxes, property
taxes. inheritance taxes, play
ing card taxes, car regi stra
tion. mandatory car insur
ance, and so on. T hen there
arc the taxes on the salaries o f
the people who make the
products you buy. T here are
gas , road , and licen se taxes
on the trucks mo ving our
food.

If we take someone. for ex
amp le, who is making 52,000
a mo nth before any taxes.
wha t percentage of thei r
$2... .000 gross would be net
after all taxes'? 1 suspect that
the recent 50% estimate may
be lo w. Say, do yo u mi nd
work ing hal f o f your time just
to suppo rt the government'?
Ea rly in our century it used to
take about 2% of people 's
wages to run the govern ment.

The Fed

Though you probably al 
ready know that the Federal
Reserve Bank isn't govern
ment owned, bu t is a group o f
private banks. I' ll bet a bunch
that you don 't know how
these banks got their fran
chise to iss ue all o f the
money for the country.

It all ha ppened between
I :30 and 4: 30 a.m. on De
comber 22 , 19 13. whe n the
Democ rat ic mem bers of the
Conference Committee , with
out lett ing the Re publicans
know abou t the meeting,
rushed the Federal Reserve
Act through the House and
Senate. The nex t day, Presi
dent Wi lso n s igned the act
into law.

The act transferred the
money supply o f the United
States from Cong ress to a pri
vate banking elite, giv ing
them a monopoly. The Fed
eral Reserve is controlled via
53Ck o f the stock by the Fed
eral Reserve Bank of New
York and the C hase Manhat
tan Bank .

The chairman o f the Ho use
Banking and C urrency Com
mittee, Loui s ~teFadden.

said, "We have in this count ry
one of the most corrupt insu
rutious the world has ever
known . I refer to the Federal
Reserve Board."

Well. gee, if the Fed is so rcr
riblc. how collie we haven't
been seeing media exposes in
the papers and o n TV'!

Guess who the majority
stock ho lders o f the TV net
works and major newspapers
and magazines arc. The hanks,
of course. The same banks that
control the Fed . Less than
25% o f o ur da ily papers arc
independentl y owned.

Wel l, if you were co ntrol
ling a major hank with an ex 
clusive government license to
make money, you 'd cover your
ass by using some of that clout
to make sure no one ....-ould
upset the apple carl.

Joh n Swi nto n, the former
chief o f staff of the Ne ll' )/:)rk
Times. made this sta tement at
the New York Press Club:
"T here is no suc h thing as an
independent press in America.
if we except thai o f lillie
country towns. You know thi ...
and I know it. Not a man
among you dares to ut ter his
honest opi nion. Were you to
uucr it. vou kno w beforehand
that it ~ould never appear in
prin t. Were I to permit that a
s ing le edit ion of my ne wspa
per contai ned an ho nest opi n
ion , my occupation. like
Othello ' s. wo uld he gone in
less than 2'" hours. It is the Confinued on page 6 2
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PROPRGRTI ON

Jim Gray W1XUn
210 E Chateau
Payson AZ 85541
Uimpeg@nel lone.com)

August

T here will he a full sola r
eclipse on August II th in the
ncnbcastcm USA. north ern
Ca nada . the: North Atlantic
Ocean. Europe: (including the
Bri tish I..k s). North Africa. Asia
(except the easter npart), and the
northe rn Indian Ocean . The
eclipse will be partial elsewhere.
Totality will occur al appmxi
mute ly local noon .

As usua l. the IIF hand.. in
August will he recovering from
dull summertime conditions. hut
arc nor expected 10 become fu lly
active until September. Sunspot
cycle ~3 con tinues 10 IlC disap
pointingly ..Iuggish. with only
occasional spurts o f the Solar
Flux Index 10 the ncigbborhood
of ~OO . To tal c advantage of
these tun es. li sten to WWV on
Hl M l-i z atlxrninutcs aftcr an y
hour for th(' report of "Solar
TcITestri.11C{mdi tiens."

You call SL'(' from the August
calendar that there arc likely to
he a few Good (G ) days this
month: the 1Uth. ,l1Id the 251h
27th. The Poorest days (P. VP)
arc li kely 10 be on the 4th. Srh.
and ll) lh-~ Ivt . which arc e x
pee red 10 ex hibit Mlme so lar
narc activity and a very ucuvc
magtl<"ti (" fi eld with a("t.-olllp'llIy
ing ionosphe:rk diswrh'llIce.. .
There is a distin("t Ilt,\sihi li ly o f
olher gcophysk al Up '>t.'h SUi.:h as
earthqual es. hurrkane: s, and
tomathlC" at Ihese times. How
en-r. condilions following re·
covel)' fmm the poorest days are
like ly 10 hc \ery good .

September

This month is e,pc("led 10
provide ..ome exeelle ll t DX op
portunities on Ihe: HF hands. al
thoug h Cycle 23 I,,"ontinues its

sluggish and slothful ways and
the solar flux index remains he
low 2no at the time of this re
port (June).

Your best days are expected
to be ~-7 , I ~ . 13, and 16---1 8.
The poorest days are expected
to concentrate at the end of the
month between the ~5th and the
301h. when you can expec t a
very disturbed mag netic field,
Ilt}or signa ls (if any) on DX
paths. high RF absorption and
strong geophysical upsets on
earth, including the possibility
of a major hurricane during the
last week . (Sec calendar.) S<'fII 

perparatus.

Ba nd -by-ba n d forecast

10-12 meters

Expec t mo rni ng F2 pa th
openings 10 Europe and Africa :
011 (G) days. midday path open
ings to So ut h and Cent ra l
America. and F2 path ope nings
(0 Japan. Australasia. and the
Pacific during the afternoon at
your location. DX moves west
as the day progresses.

15-17 meters

Ex pect good DX path s 10
most areas o f the world. with
ex cellent o penings from the
northeOl he:mi"phere 10 Africa.
Sou th America. and the Paci lic
du ring hou rs of daylight_ and
reaL.i ng during local aftcmOOIl .
Good shon -skip communication
twer 1000 miles will occur on
(G) days.

20 meters

Very go<Xl. DX openings to all
areas of the world from sunrise
Ihrough Ihe ea rly da rkne ss
hours. The signals will peak an
hour or t.....o afte r sunrise at your

August 1999

SUN MON TUE WEO THU FAI SAT

1 G-F 2 F 3 F-P 4 P 5 P 6 P-F 7 F

8 F 9 F-G 10 G 11 G-F 12 F 13 F 14 F

15 F 16 F 17 F 18 F-P 19 P 20 p-v p 21 VP-P I
22 P-F 23 F 24 F-G 25 G 26 G 27 G 28 G-F I
29 F JOF 31 F-G I

location. and again during the between 100 and 1000 miles
afternoon. Short skip beyond wi ll occu r d uri ng day lig ht
abo ut 700 miles will occur dur- hours, and at distances beyond
ing day time hOUN. 1000 miles at night.

30-40 meters 80-160 meters

Good worldwide DX open- On 80. DX to the so uthern
ing s from sunset 10 sunrise he misphe re aod 10 Eu rope
should occur on (G) days. Noise should occur after dark and dur-
levels [static) will be higher if ing ..unrise hours-limited. of
thunderstorms occ ur. and can co urse. by static noise levels.
de press audibility. Short skip Daytime short skip to aOOut 350

EASTERN UNITED STATES TO;

GMT: 00 '" " os ce to " " -e " eo "
~"AA ~ zo
ARGENT'....... '''' 1~ so so eo so 101" ~ 101" s
AUSTRAl.lA ts " ''''' '''''

..., ..., ae "CANALZONE " eo eo eo w " ~ eo zo to "ENGLAND " so ec '" eo ~

HAWAII " -s , ~o ac ...,
~M "INOlA " eo

JAPAN eo ao
MEXICO rs sc zo ac ..., ' OM ac ac ac " rs
PHllIf'PINES " " , 51', 0 , ~o scec 'OM ao
PUE RTO RICO rs so eo ao " w ao eo zc " ts
HUSSIA(ClSI so eo eo

i SOUTHAFRICA ' OM """ eo ae eo so eo so
WESTCOAST 40itlQ ' OM ..'" ~'" ' WM 'OM 4018 0 ' O~ '"'"

CENTRAL UNITED STATES TO:

Al.1\SP(A '"'" "ARGENTli'IA ''''' ~" moo " '''''AUSTRALIA " eo moo m" moo "CANAl. ZO/'oE ~ eo ec ...,
~'" ~ " " ts to -c

ENGu\.NO ~ ec eoso " " eo ec sc
",- te " ~ ec moo eo " zo ec "..., eo ~

"""" 'OM ..., zo so
:tJEXOCQ " sc eo ..., ...,

~ eo ts " rc tc
IPHIL'Pl>I~S " " ~" ~" m" "......ERTORlCO " " "

..., ...,
" " " '. " "FlUSSIAIC.IS.l " ~ " ~ "ISOJT>< A~RICA m" ~" ~

II WESTERN UNITED STATES TO:

~AA " " "'" ~ "IARG ENTl"" ,,~ ''''' " " '" " '.IAUST........... " " '. " ~
..., m" "

"""-""" l Q1 1~ ''''' ''''' m" " " " " "......., " "
"'~ " " " " ~" ~" " " "..... ~ "
"""" " " ~M " M " "...CO IQl15 ''''' ''''' m<> " " " " "F'HlJP"'WES " " " " " ...,

~" "PUERTO ".co IQl' ~ ''''' ''''' m<> " " " " "~iA (C.l.s_1 " " " " " "SOliTM AFRoCA " "
'-'""""''' ..., ..., ..., ..., ...,- "'" '"'" '"'"
Tobie I, August &uul-1ime-ColUltly chart.
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September 1999

SUN MON TUE WED THU FRI SAT

1 F 2 F 3 F~G 4 G

5 G 6 G 7 G 8 G-F 9 F 10 F 11 F-G

12 G 13 G 14 G-F 15 F-G 16 G 17 G 18 G

19 G-F 20 F-P 21 F-P 22 P-F 23 F 24 F-P 25 P

[26 P-VP 27 VP 28 VP-P 29 VP-P 30 P

EASTERN UNITED STATES TO:

GMT: 00 0' M os oe ro " " ts is '" za
ALASKA 15117 sese aoco ,~ 15117

ARGENTINA '000 soao " ao 10112 10/12 151 17

AUSTRALIA 13/17 aooo " '"~ '000 13/ 17

CAAAL 201'E IM 7 eoao "" eo- eo aoao '000 '"~
10112 10/12 IM7

ENGLAND " '0 eo- " 21;\'30 15/17 1()', 2 10112 zoao zoao
HAWAII '3/17 '000 - " eo " aoao '000 Hl/12 10/12

INDIA zoao '000
JAPAN 15/17 ,~ ,~ zoao 15/17

MEXICO 13/17 zoso ,," .0 " aoso aceo 2()'JO 1011 2 10/12 15117

PHILIPPiNES '''''' ecao
PUERTO RK;;O 15/17 zoso .," .0 " '''''' eoao zoao 10/12 10/12 15/17

HUSSIA (C.I.$. I " " 15/17 151 17 ,~

SOUTH AFRICA soao 151 17 13/17 10/12 aoao
WESTCQAST " W zoao acao - 15/17 "

CENTRAL UNITED STATES TO:

,ALASKA 15/17 IM7

ARG ENTINA 15/17 ,~ "'~ " " 10/ '2 15/17

IAUSTFtALIA 15/17 ,~ "'~
,~ " W 15/17

CANAL ZONE 15/17 '''''' "'~ eo- "" 15/17 151 17 '0/12 10/12 15117

ENGLAND .OW <OW "'" 15/17 15/17 - ,~ eoeo
HAWAII 15117 ,~ "'~ " " eo- eo zoao 10/12 1&11 7

INDIA ecao
JAPAN 15117 15117

MEXICO 15/17 '''''' - ' 0 '"" 151 17 '5117 10/ 12 10/12 1M7

PHILIPPINES 15117 coso asac
PUERTO RICO 13/17 eosc W~ eo- ec- 13/17 151 17 1011 2 10/12 15117

RUSSIA IC,I,S,) eoao 151 17 ,~

'SOUTH AFRICA '00' 15117 15117 aoao

WESTERN UNITED STATES TO:

IALASKA 10115 151 17 15/17 ,~ '000 w~o " " 15117

ARG ENTINA 10/15 zcsc ~,~ '0 151 17 10/15

AUSTRALIA 10/12 15117 15117 aceo ,~ eo- .. ,. aoso '000 15120 13/17

CANA L ZONE eocc 20/30 40/20 'mo ., aoao , 5117 15117 10/12 1CJ{12

;ENGLANO 15/?0 '"w
,HAWAd 10/12 151 17 ?(Il l S " .," "" ., ., '00' '''''' ewao
INDIA ,~. '"W ao-

'JAPAN 10/1 5 151 17 15117 '000 '000 '000 '"
.,~ 15/17

MEXICO 20/30 eooc ''''' .mo " ,~ 150'17 15117 10/ 12 10/12

,PHILIPPINES ,~" ''''' '000 '" •• =0 eoao 151 ' 7

,PUEHTO RICO '00' ,o~ ."" .mo ., ,~ 11>'17 15/17 10/12 10112

,RUSSIA (C.I,S.) ' 000
:SQUTH AFRICA ecce ,"'" 15117 15i17 '""EAST COAST ., W eoec '000 eoao 15/17 .,
Table 2. September Hand-Time-Country chart.

before any on e else hears him. chart, (*) indicates a possible 80
and you can snag a good catch. meter opening , and (-) indicates

Please not e that o n this a di fficu lt path. Good huntin~

mont h' s Band-Tim e-Cou ntry wixuo . ra
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440-2 1 horizontal, and a pair of
homemade Hclcmem "Quag i"" 2
me te r ve rt ica l antennas, Side
m o unted o n the tower is an
ICOM AH 7000 and Channel
Master scanner ante nnas.

Under co ns tr uc tio n at this
time is a new 80-fl. tower 150
fee l north of the pictured tower,
and a 50-ft. tower 150 feet south

o f it. These towers will he fo r
HF use ,

Not pictured is a 40-ft. "wi nd
mill" tower 85 fee t east o f the
pi ctured tower, and a 55 -fl.
tower 100 feel west of it.

Both are used to hold up HF
dipole antennas. 2 meter packet
o m n i an tennas , a nd a n HF
ve rt ica l .

Wh ile 1do not have the sma ll
lo t size restrictions, I do have
problems with trees. Every ne w
wire a n te nna mea ns CUlling
do wn a fe w trees, mostly pine ,
but the trees do not go to waste .
The large ones are taken to a
saw mill an d cut in to boards that
I can hopefu ll y usc to add o n to
the ham shack. fa:

Nllmb'/f 61 on your Feedback card

From the Ham Shack

AnOIlJIllOUS. Madison ' VI.
During the build up to the g reat
gasoline war of 1990 , I was in a
KC-135 aerial tanker unit deliv
ering fighters deploying through
tho Mcducrraman Sea to the
M idd le East. We would pic k
them up around Gibraltar, refuel
them en ro ute , and drop them off
around the Red Sea. The n we
would turn around an d come
back.

In that area of tho wo rld, 1
kind of liked o ur other pals to
be up o n an HF frequency in
case we gol separated, but we
wanted some privacy, roo. All
the HF refuel ing frequencies are
monitored by everyone around
the world. so they were OUI. 1
fi nall y hit upo n th e idea o f
camping out o n an l l-meter CB
frequenc y (cha nne l 19, to be
ex act), figuring that eve n th e
nosiest spy o r sa telli te on thei r
side or o ur s ide wo uld n ' t be
hardy enoug h 10 listen to tha t
frequency fo r long without go
ing buggy.

It worked, We got HF contac t
when needed and could babble ,
alter plans, and screw off to our
heart' s content, secure in the
knowledge that the truckers of
A me rica had the fr eq ue nc y
jammed tig ht aga inst those pry
ing rascals on both sides, 10-4 !?

LETTERS

Ken Meyer K9KHI. Slur
geon Bay WI. Enclosed is a pic
ture of my ever growi ng antenna

furm.
Pic tured is the 65 -fl. tower

next to the radio "shack" with
M2 440~ 18 UHf vertical, M 2
2M 12 hori zontal 2 me te r, M2

it will be lim ited by high static
leve ls fro m thunders to rm ac
tivity.

Don ' t forget to work the dark
ness path (±30 minutes around
local sunset) .

Check the bands above and
belo w the suggested o nes for
possible OX surprises. It's of
ten a good idea to park yo ur re 
ceiver o n a seeming ly unused
fre q uency and just wait. A OX
statio n is very lik ely to po p up

miles, and beyond 500 miles
after dark, will pre vail o n (G )
d ay s. On 16 0 , no da yt ime
propa gation wi ll occ ur du e to
ion ospheric absorption o f sig
na ls. but a fte r dark . pea king
arou nd m idnigh t a nd ag ain
du ring the predawn ho ur s, you
sho uld be able to work many
areas of the wo rld . Sho rt sk ip
from 1000- 2000 mil es or so
will pre vail duri ng the night
time ho urs ' " but. as a lways,
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Barter 'n' Buy
Turn your old ham and computer gear into cash now. Sure , you can
wait for a hamtest to try and dump it , but you know you' ll get a fa r
more realis tic price if you have it out where 100,000 active ham po
tential buyers can see it, rather than the few hundred local hams who
come by a flea market table. Check you r attic , garage , cellar and
closet shelves and get cash for your ham and computer gear before
It's too old to sell. You know you 're not going to use it again, so why
leave it for you r widow to th row out? That stuff isn't getting any
younge r!
The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost)
comes to 35 cents a word tor ind ividual (ncncornrnerciall] 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 of
hams who love to fix things , so il it doesn't work, say so.
Make your list , count the words, including you r call , address and phone
number. Include a check or you r credit card number and expiration. If
you 're placing a commercial ad, incl ude an additional phone number,
separate from your ad,
This is a monthly magazine, nota daily newspaper, so figure a couple
months before the action starts; then be prepared, If you get too many
calls , you priced it low. If you don't get many calls, too high.
So ge t busy. Blow the dust off , check everything out, make sure it still
works righ t and maybe you can he lp make a ham newcomer or re
tired old timer happy with that rig you're not using now. Or you might
get busy on you r computer and put together a list of small gear/parts
to send to those interested?

ASTRON power supply, brand-new
w/warranty, RS20 M $99, RS35M
$145, RS50M $209, RS70M $249,
AVT. Call for othe r models. (626)
286-011 8. BNB411

Wanted : ICOM UX·R96 and UX97
plug-in modules for an ICOM 970.
Randy Ballard N5WV, (903) 687·
3002. BNB175

HEATHKIT COMPANY is selli ng
photocopies of most Heathkit manu
als. Only authorized source for copy
right manuals. Phone; (616) 925·
5899.8-4 ET. BNB964

Electr icity, Magnetis m, Gravity,
The Big Bang. New explanation of
basic forces of nature in this at-pace
book covering early scientific theories
and exploring latest controversial con
clusions on their relationship to a uni
fied fie ld theory, To order, send check
or money order for $1 6,95 to: Ameri
can Science Innovations, PO Box 155,
Clarington OH 43915. Web site for
other products [http://www. asL 2000.
com]. BNB100

Sell: IC 765. $1200.00 Never
transmitted on, tuned by ICOM in
'98. Org. Box and instr. book, ore .
Bill of Sale. (707) 665-9171 Cal.
KE6EFE. BNB156

COLD FUSION! • FUEL. CELLI 
ELECTRtC BICYCLE! Each edu
cational kit: (Basic · $99.95. Deluxe 
$199,95, Information - $9.95.) CATA
LOG • $5.00. ELECTRIC AUTOMO
BILE BOOK - $19.95. KAYLOR·KIT,
PCB 1550S1 Boulder Creek, CA
95006-1550. {831} 338-2300.

BNB128

Wanted ' ICOM IC·970. Must be in
mint condition, non smoker. Aiso
looking for the following ICOM sales
brochures: IC-275, 575, 375 and
970. Randy Ballard N5WV, (903)
687·3002. BNB75

TELE GR APH CO LLEC TO R' S
PRtCE GUIDE: 250 pictures/prices.
$12postpaid. ARTIFAX BOOKS, Box
88, Maynard MA 01754. Telegraph
Museum: [http://wltp.com]. BNB113

Send your ads and payment to: 73 Magazine, Harter ' u'
8 uy, 70 Hancock Rd. Peterborough ~H 03458 and get set
for the phone calls. The deadli ne for the November 1999 classl
tied ad section is September 10, 1999.

This is a free publication
from Hillsdale College which
often has some very interest
ing reprints of talks given at
the college. Drop 'e m a rc
quest at Hillsdale College.
Hillsdale M1 49 242.

In thei r November issue they
had a piece about the National
Foundation for Teaching En
trepreneurship (~FrE) , which
has been teaching kids, prima
rily from poor famil ies. how to
start and run their own busi
nesses. The government has
blown $ 1.5 trillion on the lost
War on Poverty. Handouts are
no answer to poverty, work
is. The NFrE has produced
21.000 graduates so far. and a
third of them arc still running
their own businesses! 95 % of
their graduates want to start
their own businesses. as COI11

pared with 50% of the public .
Well. I' ve been preaching

cntreprencuriallsm most of
my life. I see it as the best
way to ach ieve freedom, to
have the potential for maki ng
plenty of money. and to end
miseries such as comm uti ng
to work and the rear of being
dow nsized. laid 01T, or havinu
your job moved to Mexico. fa

hell o ut of the city and nor waste
so much time on commuting.

Imprimis

NEUE R S RY DIE
con linuedji-om page 59

normal, is grow ing several
hundred hl ack walnut trees,
which arc worth about $1CX),(XX)
apiece at maturi ty I' ll have to
cal l him and ask if he's thought
of also growi ng black winter
truffles under his trees,

Black tru ffles are extremely
fragrant fungi which grow at
the roots of oak. nut, and wil
low trees in Spain. Italy. and
the south of France. Truffles
can sell for as much as $800 a
pound, so they' re a great cash
crop, and at least one entre
preneur who has a filbert farm
is planning on growing 'em
here in America.

In Europe, they use pigs to
fi nd the truffles, hut they
have a tendency to eat "ern, if
not watched very carefully.
Beller, is a trained cocker
spaniel. There 's a chap in
New Jersey who's trained his
dog to fi nd truffl es by using
bits of hot dog soaked in
truffle j uice buried around his
yard.

Of course, if you live in a
city you won' t have a lot of
oak. nut, or willow trees
around-and you may not
survive Y2K anyway, so
never mind. But then I keep
pushing you to start your own
business so you can get the

aSL 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 (2 15) 679·
7238. BNB519

Great New Reference Manual with
over 100 pgs of PIS, transistor, radio,
co-amp. antenna designs, coil wind
ing tables, etc. Seedetailsat [www.oI1iO.
rov-rtormernoex.mmIor sendcheck
or M.O, for $19.95 + $2.00 P&H to
AMT Engineering, 6863 Buffham Hd..
Seville OH 44273. BNB202

METHOD TO LE ARN MO RSE
CO DE FAST AN D WITHOUT
HANGUPS Joh an N3R F. Send
$1.00 & SASE. SVANHOLM RE
SEARCH LABORATORIES, P.O.
Box 81, Washington DC 20044 USA.

BNB421

WANTED: High capacity 12 volt so
lar panels for repeater. !k k4ww@
fairs.o rg] or (540) 763-2321 .

BNB2630

BNB530

President Cli nto n probably doesn't
have a copy of Tormer's Electronics
Bench Reference but you should.
check it o ut at [ww w.o h lo.net/
- rto rmet/ index. htm]- over 100
pages of circui ts, tables, RF design
information, sources, etc.

DFjr direction finder and MicroPLL
programmable transmitter (formerly
Agrelo) are now back under new
management! Check excit ing new
accesso ries and upgrades. Order
online at [www.swssec.com] or call
SWS Security at (410) 879-4035 (9
5 en. BNB220

RF TRANS ISTO RS TU BES
2SC2879 , 2SCl 971, 2SC1972 ,
MRF247, MAF455, MB8719,
2SC1307, 2SC2029 , MR F454,
2SC3133, 4CX250 B, 12006,
6KG6A, etc . WESTGATE, 1-800
213-4563. BNB6000

Cash for Coll ins: Buy any Coll ins
Equipment. Leo KJ6HI. Tel.lFAX
(310) 670-6969, [radioleo@earthlink.
net]. BNB425

MAHLON LOOMIS,INVENTOROF COLLOI DA L SILVER GENERA-
RADIO, by Thomas Appleby (copy- TORI Why buy a "box of batteries"
right 1967). Second printing avail- for hundreds of doilars? Current resu-
able from JOHAN K.V. SVANHOLM rated. AC powered, fully assembled
N3RF, SVANHOLM RES EARCH with #12 AWG silver electrodes,
LABORATO RIES, P.O. Box 81, $74.50. Same, but DC powered ,
Washington DC 20044. Please send 554.50. Add $2.50 shipping. Thomas
$25.00 donation with $5.00 for S&H. Miller, 314 South 9th Street, Rich-

BNB420 mond IN 47374. BNB342
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tion )'OUneed to know' if }'OUare go
ing on 10 lea rn the code at 13 ..... pm or
20 ..... pm. $5 (T5 1
Cod\' Tape (T U t: Once )'OUknow the
code for the let ters (T5) you can go
immeliiately to copying 13 wpm code
(lI ,s ing my sys tem). Th is should only
take IWO or three days. $5 (T 13)
Code Talk' (T20): Stan right out at
10 ..... pm and masler it in a ... eckend
for yo ur Extra Cla...s license. S5 (1'201
C ode Ta pe (T 2SI: Same dea l. It
doesn' t take a ny longer to hand le 25
wpm as it does I.'. Or usc the ARRL
sys tem & take six months,$5 (T25)
wayne Talks at Dayton : This is a 90
uunure tape ofthe talk I'd have giw n
at the Dayton. if invited. $5 ( W I )
Wll)ne Talks at Tampa: This is the
talk I gave at the Tampa G lohal Sci
erce s conference. I cover cold fusion,
amate ur rad io. health. books you
should read, and so on. $5 (W2)
Sluff I d idn 't 'I' rile. but lou nu d :
."'ASA \ Ioo n ed Ame r-Ic a : Re ne
make s an air-light case thai NAS A
faked the Moen landi ngs . This boo k
wi ll convince even you. $25 (RI I
!-as t Skept ic: of Sdl:nc:e : This is
Rene's hook where he debunks a
bunch of accepted scientific behcfs -.
such as the ice ages, the Earth !leing
a magnet, the \ 10011 causing the tides.
and etc. S25 (R21
Ele menta l Eno: r!:y SUbscription: I
predic t this is go ing 10 he the largest
inllust ry in the world in aho ut 20-30
years , The)' laughed at me whl'n I pre
dicted the perwnal computer gro ..... th
in 1975. PCs are now the third larg
est industry in tlk- world. The elemen ·
tal eno:rgy ground floor is stili .... ide
open, hut Iheo Ihal mi}!ht mean giv .
illg up walching oall gamo:s and talk
show s on thc oonh tul:>e , $30 for six
i S~ lle s . (EE), A salllple issue is; $ 10.
Th rl't Gall o Talks: A priz.e.winning
teacher expra i n~ what"s wrung Wilh
American ~ht)<.lls and wh} ou r kids
are not bei ng ed ucated. Why' are
Swedish )'oung'ten. 'l' ho sIan school
at 7 )ears of age, leav ing ou r kid.s in
the dusr! Our kids are intent ionally
bein g dum bed down by uur school
sy ~ l ...m - the least ... Hcdive and mosl
e:l. pen, ive in thl' .....or[d. $5 ( K )

..... .~

Radio Bookshop
70 Ha ncock Ro.ad. Pe terbo roug h . 1'\ 11 03-158

xnver Wire: With two 3" pieces of
heavy pure silver wire + three 9 V oat
leries you can make a thousand dol
lars wonh of si lver colloid . What do
you do wi th it? It docs what the anti
biotics do, but germs can't ada pt to
it. U~ it to get rid o f germs 011 food.
for skin fungus. ....arts. and even to
drink. Read some books on the uscs of
silvcr colloid. it's like magic. $ 15 (Y)
C [ass ical Music G uide: A list of [ 00

'CDs which will pro vide you with an
o ut vrandeng collec tion of the finest
classica l mus.ic ever written. This is
wha t you need 10 help you reduce
Slrl'SS. C lassical m usic a lso raises
youngste rs" IQs. helps planh grow
faster. and wi ll make you h..'althier,
J u~t wait'H you hear Slxlle ofGotsch alk's
fabulous musk ! $5 (Z)

Rl'Prints of.\ly Ed itorials fONII 73,
Grist I. SO of my be...tllOO-ham oncmcd
ed itorials from before 1997. $ 5 (F)
G r isl II . 50 more choice non-ham
editoria ls from before 1997. $5,G I
1997 rA itorials; 2.JOpage~. 216 edi
torial s d iscussing health. ideas for
new businesses, exciting new hooks
I' ve di scovered. ways 10 c ure o ur
country's more serio us proble ms.
fligh t 800, the Okla homa City OOIllO
ing. more :\Ioon madness, and so on.
In three $5 ,'olu rnes. $15 ,01
1999 Jan-Aull I-:di toria ls: 188 pages
in 1'1' 0 S5 \olumes. Bringing )OU up
to dale. $to , PI
Ha m -to-Ham : ~5 o f my ham ·ori·
enled editoria ls, These wi ll help you
bo ne up on halll his tory. Greal stuff
for ham d ul:> newslc ner filler. Yes, of
CO ll~e these are contmver, ial. $5 (Ql

SI 'liIlion Su ll:s \"ill..o : How to gen
era te e!llra million in sal es using PRo
This .... i11 be one of the ho:st invest
IIIC1lIS your OO;;me.se\'ern~. ~3(V)

O nl: Hour C W : Using this sneaky
lIlelhod even you can learn the :\Inrse
Cnde in one hour and pass that ,tu rn b
5wp m Tech·Plus halll les!. S:'i, lCW)
C od e Tape (T S): This tapc will leal.·h
),OU the leue p.; , num bers and punctua-

C it,'.Sla tt>- Zip ,--_ ,--,--,--,--,--_
llan> onkred ................ or ""l'Y pq. and mart boob ...Ulo:d.

I S UDIe Call I'hont' I
I Addn's, I
I I
I I
I UrdoI:r lOUl plui " "" in US.ifC-. I

USS,_~_~_I Fomp Olden: 'IO..." ....race iJIlppin& , U>nI kflov" ...!IM ..mUJt.-;UCOSl-~.""OO'..... II Alto-- . .....u for deh..".,. n ""l" fOtt'ian• ' '''''''b~ try 10It" _ ........ ""'I'\'Od ,n , d.ly0.- . ...... I
Me N ,,,, {(If onkn OVtt Sto" bplre _ _

I Phone orders: 603·924·005R • ROO·274-73B • fax: 6IB-92~ - R613 I
I Yes! Put me down for a year of 73 for only $25 (a steal ), ClI nada US$.12, I
L Forei!!!.USS44 0)' ~l'a.J:!.SS67~ air. Whe':l. J

Radio BookshopI~__I
COllie catastrophe which will vi rtually
wipe us all out are right, we re in
trouble. In this hook l explain about
the ven ous disaster scenarios. from
Nostradamus. who says thl' poles w ill
soon shift, wiping OUI 97% of man
kind, 10 Sai Balla. who ha.s recently
warned his followers to ge t out of Ja 
pan and Austral ia before ~larch6lh

this yea r. The wors t part of these pre
dict ions is the accuracy record o f
some of the experts. Will it be a pole
shift, a new ice age. a massive so lar
flare, a comet or asteroid, or eve n
Y1K? I'm ge lling reedy. ho.... about
you? $5 lE I
Wllyn e' s Suhma rine Adu·n tu....... in
WWII Yes, Lvpent from 1 943 - 1 9~5

on a submarine, right in the midd le
of the war with Japan. We uhuost gOI
sunk several times. and twice I was
in the right place 011 the right time to
save the boa t. What' s n realty like to
be depth charged? And what's the
daily life aboard a submarme l ik~?

There are some very funny stories. If
you're ncar Moll ile. please vivit the
Drum, $5 (S I
Impro\'inJ: xtare Gover nment: Here
arc 2~ ways that almost any stale gov
ernme nt ca ll c ut expe ns es e nor
mously. while pro'I'idin}! far heller \Ol'r~

\'ices. I explain how a ny government
oureau or depanment can be gOllen
to cut its ex penses by at lea..t 50'l in
Ihree )'ears and do it cooperativel)'
and enthusiastica lly, I e!l plain htiW. by
appl ying a new lech llo logy, the state
can ma ke it plJss ihlc 10 provide all
needed service s without ha ving to
levy (Illy laxes at all! Read the oook,
run for )'our legislature, and let 's get
bu~)' making this counlI}' work like
its founders wan ted it to. Don' l lea""
this for -~0Il1eone dse- to do. S5 (LI
Tnn 'el Diari~s: You can tra\'el amaz 
ing[y i ne ~pe lls ively - once you know
Ihe mpes ,Enjoy Sherry and Ill ) ' bud
get vi, its 10 Europe, Russia, and a
hunch of o ther i n t ere~ t i ng places.
Ho w aoout a firSI class flig ht to
Munich. a relll.'d Audi. dri \'ing to '1 isit
Vil"nna, Kralow in Po land (and the
famous s.a lt mines •. Prague. back to
~lunich, and the fi rsl d as.s flight home
fnr two, all fo r under S I,OOO. Yes,
whell you knuw how you can travel
inexp,,'n sively, and slill stay ill firs!
class hot e l ~ , $5 (T)
Wayne' .. Car ihhean Ad\,t'nlures :
~lore budgetl ravel "lOries - whl"re I
v'is it tho! hams and r.cuba di'l'c mus t of
the islands of the Caribbea n, Like the
special Liat fare which allo .... ed us to
visil II countrie~ in 21da)'s. with me
diving all ou t one of the island s.
Guadeloupe, where Ihe hams kelJllne
SlJ husy wilh par ties I did n' t have lime
to llive. $5 W I

The Secret G uidt' 10 Ht'a lth : Yes.
there reall y is a secrer tc regaining your
hea llh aod adding 30 to 60 years of
healthy li\'ing to you r life. Tbe answer
is simple. but it means mal- ing some
very diffi cult changes. Will you be
skiing the s [op~ s of As pe n with me
when you're 9() or doddering around
a nursing home? Or pushing up dai
~ i.,s ? No, I' m not selling an}' health
products. $.'Hl ll
The Seen-I Gu idt' to Wt a lth : Juct as
..... ith health. youn find that ) 'OUhaw
bee n brainwashed b) "the system"
into a pattern oflife thai will keep you
from ever making much muncy and
hav ing the freedom to tra w l and do
what you wan t I explain how anyone
can gel a dream job with no co llege,
no resume. and even without any ex
perience, I explain how you can get
someone to happily pay ) 'OU to learn
what you need to know 10 stan your
own business . S5 (M)
T he Secret Guid e 10 Wisdolll ' This
is a review of around a hundred books
tha t will help you change your life .
No, I don ' t se ll lhese books. They' re
on a wide range of subjects and will
hdp to make you a \'ery inll'restin}!
perwn. Wait'll you see rome of the
gems YOU'\'o: misw d reading , S5 (8 1
Cold Fusion (ht'r \ie"': T his is bot h
a orie f history of cold fusion. which I
pred ict will oe tine of the Iargo:st in
dustries in thl: world in the 2 [ ~ t cen
tury, plus a simple explanation uf ho....'
and .... hy it works. This no:w field is
g\Ji ng 10 generate a whole new bunch
of hillionair....., j ust as the personal
com puler industry did. $5IC,
Tbt' Riot'l et:trifier Hand htMJk : This
expla ins how to hUi ld or huy a li nle
electrical ga.lge t that can help clean
the hlood of any VIruS, mk rohl:, para
~i t e, fungus or y ea~1. The process was
discovered Ily sfientists at the AIl>en
Einste in Co llege of ~1cd idne. pal
enloo. and then hushed up. It's curing
AIDS. hepatitis C. and a bunch of
"'her wrious illlll'sse5_1lll' dn:uit can
be bui lt for un\ler $20 from the in·
structions in the hook. SIO (AI
\loondo~~I (' : Afle r reading Rene's
oook. NASA Mooun l Amer/clI, I read
e'l'erything I could find on our Moon
landings. I watched the \'ideas.looked
carefully at the pho to s. read t he
a, tronaughls' hiographies, and ta lked
with some of my readers who 'l' orted
for :-lAS.-\. . This hook ci tes 25 }!ood
reao;ons I belil'vl' the whole Apo llo pro-
gram had to have been fak ed , $5 ( D)

" Iunkind ' s t:xtinflinn l'rt'diClions:
I f anyone of til.' eJlperts who have
wriue ll hooh prerlicting a so<.>n-to-

Here are some of lhe boo"-s wevne
has wriuen. So me ca n change ,~ue
life, if,'ou'l\ wl lheln. lf lhe idf'll of
btoinR healthy, 'I' ...allh, a nd wbe b
..f Interest to JOu, sIan reading. Yes,
}OU ca n be Il IJ t ha t, b ut unly when
) '0 11 know the Sl'lTds which w ayne
has spent a lifeti me ull fllwrin!:,
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305M Stllldard low loss cab.
assemb~. Gold plated SQ-23!l1
Pl-259 connectors.1T kJngth
304MSame as 305M,
but 135" kJngth

Going mobile is easy with COMET products,
and there are no holes todril l. The rear
doors on VAN's and SUV'sare the perfect
placeto mount anantenna. Simply lift or
open therear door, slideyour mount of

,_"""".. clioice over the lip, tlien tigliten the set
screws. Soh rubber protects the paint, and
the mount adjusts tovertical. Installation
takes onlya fewminutes. The mount is
grounded,the antenna isabove the roof line
for the best performanceand is still easily
reached if needed. Complete the system by
adding the standard or deluxe cable

'assembly in the appropriate length.

Got a new truck? No problem! Thehood or rear
doorsare perfect for mountingan antenna. Slide
the mount over the lip. tig liten the set screws, and
adjust it to vertical. No lioles to drill, tlie mount is
grounded and installation takesonly a few minutes.
Choose the deluxe or standard cableassembly in
the length required.

1275 N. Grove Street- Anaheim - California 92806
(714) 630·4541 • (800) 962·2611
Fax: (714) 630-7024. www,cometantenna.colll

CK-3M5 Qeluxe cab. assembly
I T kJngth including IT' ot RG-
, 88M) for eas; entry trom a lip
mount WIthout causing water leak
wind noise or coax damage
CK·3M Qeluxe cab~ assembly
same as CK-3M5, but 9'9" tolal
kJngth

R5-520 Multi
adjus1ab~ lip moont
up to 45"antenna

CD-SM "Ouck-dscomect"
trunk lip mount. Rubber
coasted-base protects the
vehK:les paint. Indudes the
CK-3M5 deluxe cab.
assemby avoiding water
leaks orcable damage when
shutting the trunk Gold·
plated SQ-2391PL-259
connectors.

COMET's newest and most umc ue truck lip mount,
the Ca·5M. Mounts to any trunk lid and adjusts to
vertical withtwo offset washers. The mount base
supports even the largest dualband or HF antenna.
Al CO·5M trunk lip mount with COMET SBB-2
2Mf70cm antenna.
B) Quick-d isconnect lever releases the antenna and
connector for longterm storage in your trunk, to use
a car wash. or theft prevention.
C} The low profile base isthe only thing that remains
whenthe antenna isremoved, ready for instant
re-attachment.

_______I1~~COMET!
.".,..,
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B-1 0 B-1 ONMO • Duel-hand 146/446MHzcenutar toox-a-lne -
Gain & Wave: 146MHzOdBi 1/4 wave ' 446MHz2, 15dBi 112 wave ' Lerlglh: 12"
COrln: 8-1 0 PL-2591B-1 0NMONMO ' Max Pm: SOW

j oMN •

8·20 B-20NMO · Dual-band 146J446MHz w/lold-over
Gain & Wave: 146MHz 2,15dBi 112 wave ' 446MHz5.0dBi SIB wavex2 ' Length: 30· '
Conn: B-20 PL-259/B-20NMO NMO ' Max Pwr: SOW
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T;trrr Z780 · Dual-band 146/446MHzwrfcld-over • Includes COMET exclusive thett-resistanuockt
146MHz 6/B wave 4.5dBi · 446MHz 5/8 wave x3 7.2dBi • length: 62' · Conn: Gold-plated PL-259 ' Max Pwr: 150W

T;ld'r Z750 · Dual-band 146J446MHzwI/old-over • Includes COMET exclusive thett-resfstantlock!
Gam & Wave: 146MHz 2 15dBi 112 wave' 446MHz 5,5dBi 5/8 wavex2 ' Length: 39"' Conn: Gold-plated PL-259 ' Max Pwr: 200W

.~I ~

• • ~ .

.- - ----;.......------- - - - 
88-15 . In-band 5211 46/446M Hz w/fold-over
Gain & Wave: 52MHz OdBi 1/4 wave ' 146MHz4.5 dBi 618 wave - 446MHz7,2dBi 5/8 wavex 3' Length: 58"' Conn: PL-259 ' Max Pwr: 120W

.r__--- - --- - --== =
SBB-7 SBB-7NMO · Dual-band 146/446MHz wlfold-over I •.
Gain & Wave : 146MHz 4.5dBi 6/8 wave' 446MHz7.2dBi 518 wave x 3 ' Length: 58' • Conn: saB-l Pl·259/SBS·7NMQ NMO ' Max Pwr: lOW

• • NNw
888-6 SBB-5NMO . Dual-band 1461446MHzwlfold-over I I '
Gain & Wave: 146MHz2,SdBi ll2 wave ' 446MHzS.5dBi 518 wave x2 ' Length: 39"' Conn: SSB·S Pl·259/SBB·5NMO NMO ' Max Pwr: 120W

&

CA-UHV' . HF/6MI2Mf7OCmMobileAnlenna401 ' 201" 17f1 5/1 0f612MflOCml 4DM Thru .70cm!
G,M "&Wave: HF-6M 1/4 wave ' 2M 3.4dBI 518 wave ' 70cm 2.15dBi 112 wave ' VSWR: HF 1,6:1 or less ' 6M-7OCm 1.5:1or less • l ength, 6'2- '
Max Pwr: HF 120W SSB • 6M 200W SSB/l00W FM' 2Mf7OCm 100W FM• "l-14 Optional 20Mcoil - "L-lB Optional 17M coil

-Q
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~
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~/DuaH)and 146/446MHz VI/spring whip and role -over
'l46MH~3,5dB l l !2 wave~446MHz6.0dBL 5/8 wave J( 2• Length: 43 ' • Conn: PL-259 ' Max Pwr: 150W,
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*D ,-"1JIIC· Dual-band 1461446MHz w/spring whipand laid-over
Gain &Wave: 146MHz2,15dBi1!2 wave ' 446MHz5.5dBI 5/8 wave x2° length: 39-- Conn: Pl-259 - Max Pwr: 120W
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