


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

Get more features for your dollar with our

REP-200 REPEATER
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A ISInllUve and lel~tlv.

profesl lonll grade rec.lver to
monitor crltlesl NOAA _lIther
broadealts. Good reception
even at dlSlances of 70 miles Of
more wrth SUitable antenna. No 1-::=::.- _
comparison wrtn ord'nsry oonsomer radios !

AUlomatiC mode provides stcem walch. alerting you by
unmuting receiver arid prO'MlI'lg an OUlput 10 trip remote
equipment Il'hen an alert tone il bloadeast. ClYslal
eontrolllld lor ataJraey: ,,11 1 chlnn"l (162 40 10 16255).

Buy Just tbe receiver pcb module in U form or buy the U
wrl:h ... lItlIlldiYe metal cabinet, AC poweI adapter. and
bu.-IIl speaker. Also available flldory wiled and tested.
A'NX RcYI U. PCB only ' 19
RWX Rcvr kI rih Qbinel. spe....... &ACMlapter ' "
RWX RcYI wQcIIIKled in eabinet with spuker & adapler_I13'

• lIit still only $1095
• factory assembled stili only $1295
SO- S<o103-11• . 213-233. '~1S MHz . (OO1·G21 ...... o.IIg",1y h'lJl>er.)
- Fee..,... ocupOe<l tor..." .... ...... _ill 150' .50 "'... _

Amlcroprocessor-controlled repeater with full
autopatch and many versatile dtmf remote

control features at tess than you might pay for a
bare bones repeater or controller alonel

COR-3. lne~pensive , flexible COR module with 1irI'lers,
eounesy beep, JudIO mixer. . only $<t!JIldt, $19 wit.

CWID. Tr-.d~oonal diode matnx lO'er , rt only S5i .

CWlD-2, Eprom--<ontroIled IO'er......,only $S4Ikit, $1i wit.

O\IR.1. Record your O¥«l voce up 10 20 see. For YOic:llIll
or playing ek.Jb annourn;emenls $59/k it, S9i wit.

COR.... Complete COR and CWl O all on one board . 10 in
eprom. Low power CMOS, only $99/klt, $149 wit.

COR-e. COR willi real-voice Ill . Low power CMOS. non-
volatile memory. , kit only $99. wit on ly $14i.

COR-5. liP eerareuer with autopateh. reverse ap. phone
remole eonlrol. lots 01 OTMF eontrol lunetions, all on one
board. as used in REP-200 Repealer " .. ...S319 wit.

AP -3, Repeater aUIopateh. reverse autopateh, phone tine
rernole conlrol. Use with TO-2 kit Set.

TD-2. FOUI-d"illl DTMF deeod8l1eontrolllll. Five latching
on..oft1und1Oll1. loll cal restnetor kit I n .
T[).4. OTMF C(ll ,boler 3$ above extePl one on-otI fuI'ldicn
and no tol ea11 ll1stridor. Can also use lor seteclive ealling.
mute speaker unU someone pages you, _.._kit $<tt .

Hamtron l~ has the world's most '-~l'I\-
complete line of m odules lor ~~; ~
making repeate~. i n addition to ":-:'.t'o}~
ellclters, pa 's, and receive.., _ .... -,
off.r the following controlle... ~ ~ t

••

LNY-( ) ECONOMY
PREAMP

Get t ime & frequency cheekl
without buying multlband hf
revr. Hear solar aetiv~y reports
"'eetftg tlldlO propagation.
Very senllUv. I nd 1.leellve
crystal c:ontroIledsu~. dedicated to tillernng to WNII
on 10 MHz. PelfCllTTlrlOe riYals the most e~penllYl rcvrs

• RWWVRcvr klt, l'C8 on1y ,$59

• RWWV Rcvrkit ..... c.sbtspkr, "" 12Vdc~ . $89
• RWWV Rcvr w" incatll......, spII: "" adaQW __.$129

LNP-( ) PRESELECTOR e
ONLY $391w&t NEW

• Eliminate intermod!

• Low r\OIS8 preamp ;: it-ffa"
• Stlarp 3-secbon filter JeJUP't ' ....-_
• Ava ilable lor bands !rom .q .. I .. '"

137 to 170 MHz '~

LNG-( ) GAAS FET
PREAMP
STILL ONLY $59, wiredltes ted

• Make your mends SICk WItt! envy!
WoriI stations they don't even know
are there

• Install one at the antenna and
overcome coax losses,

• Available tor 28-30. 46-56. 137-152. 152·172. 210­
230. 40D-4 70. and 800-960 MHz bands

WEATHER FAX RECEIVER

ON LY $29tw&t
• Miniature MOSFET Preamp,
• Low noise figure
• RCA jacks ailow easy

connection insKle radios
• Available for various bands

from 28 to 450 MHz

Access all your favorite
c losed repeaters!
• Eneodn aI ltandard CTCSS
lones with Q'YStal .eeuracy and
eonveoient DIP SWItch selecliOfl.

• Decod.r can be used to lTlU'Ie leeei" -...<110 and is
oplimized lor irlsta-.tion in repeaters 10 prO'o"de closed
access. High pal l M er gell nil of aIlnoylllg rcvr buZ2: .

• TO-5 CTCSS EnCOder!Oeooder K~ ._._ ......... now only $29
• TD-5 CTCSS EnCOderlDecoder Ww-edltested S49

Join the lun. Get Itrlklng
Imeges d irectl y from the
_ather satellites'

"very nnsillve WkIe~d 1m - . , ••, - -
receiver opllmlzed for NOAA
APT & Ruslian MellO( _ath.r 'ax on !he 137MHz bancl.

Covers 815 Illtel~e cNnnoels. seanner eiICu~ & recorder
c:ontroI arlow you 10 automatieally eapture SIIlf\aIS as
satellites pan overTIead . even while iNr.lY from home.

see prod\ICl review WIth actual satellle pidures n June
1999 OST. aIonlI WIth InIo on software and atlten'laS.

• R139 R.cei'fo . r Kil len ease ........................••.•..•.••..$1 59
• R139 R.celver Kil with ease and AC power adapter $169
• R139 R~elv.r wit III ease with AC power adapter ...$239
• Internal PC Demodulator Board & Imaging SOftware $289
• Turnstile Anlllnna " $119
• Weather Satellrte Harldbook ,$20

FM EXCITERS: ZW output, conbnuoos dUty.
• TA 51: tor eM, 2M, 220 MHz _k it $99, wit $169
• TA4S1; fOf 420-475 MHz, ., k it $99, wit $169
• TA901 ; for 902-928 MHz, (0.5Wout). __ wit $169

VHF & UHF POWER AMPLIFIERS.
Outpullevels from law 10 1oaw ,.Start ing at $99

FM RECEIVERS:
• R100 VHF FM RCVR, For 4 6-~ . 72-76 . 140-1 75. or
216-225 MHz kit $129, wit $189
• R144 RCVR. Like Rl 00. for 2M. WIth helical
re sceato- in front end, kit $159, wit $219
• RU1 FM RCVR, for 420---475 MHz. Similar to Rl 00
above. kit $129. wit $lS9.
• R90t FM RCVR, 902-928MHz $159, wl'l: $219

RECEIVERS:
Very sensitive - O2IJV.
Superb s~ectJvfty. >100 dB down a l :i12 kHz, bfls!
Ivailable anywhere. flutter-proof squelch.

R301 VHF ReceIver: various bands 139-174MHz,
216-226 MHz,
• Kit (hom bonO, on~) •. on ly $139 (TCXQ option $40)
• Wlredftested ..,$209

(includes TCXO)

R304 UHF Receiver;
variOus bands 4Q()..47OMHz,
• Kit (44l).<I5(l 1tam _ ...."

ind TCXO ...$179
• lMred1e5ted...$209

Exciters nd Recetve,. provide high quality nbfm
Ind fill; oper.rtion. Fn turn Include;
• Dip switch frequem;y selection.
• Exceptional modulltion (or voice ,md cress.
• Very low noisl synt1llsizlr lor repeater service.
• Direct fm tor data up to 9600 baud.
• TCXO for tight frequency I ccufacy in wide

range of environment..! conditions.
• Nut day shipping. No walt for crystals.

•

•

EXCITERS:

• Transmlttlng conv• .,.... tor
2M, 432 MHz.

• K4s only $89 ¥hf or S99I.H.
• Power lIIllplit'oers up to 5C'N.

•

TRADITIO NAL CRYSTAL·CO NTROLLEO
VHf & UHf fMEXCITERS & RECEIVERS

•

No nlld to spend thousands on
new t ransceivers for each band l



9 Autry Irvine, CA 92618
(949) 458·7277 · (949) 458-0826
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...POWER ON WITH ASTRON

SWITCHING POWER SUPPLIES...

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

MODEL SS·1 0TK

MODEL SS-12JF

SPECIAL FEATURES:
, HIGH EFFICIENCY SWITCHING TECHNOLOGY

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

, HEAVY DUTY DESIGN
• LOW PROFILE, LIGHT WEIGHT PACKAGE
• EMI FILTER
• MEETS FCC CLASS B

PROTECTION FEATURES:
• CURRENT LIMITING
• OVERVOLTAGE PROTECTION
• FUSE PROTECTION ,
• OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 115 VAC SO/MHZ

OR 220 VAC SO/MHZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.8VDC

MODEL S8·18

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

ICS
to
12
18
25
30

SIZE (inches)
1Yo x 6 x 9
1% x 6 x 9
1% x 6 x9

21'. x7 x9'/,
3Y<x7x9~/,

WI.(lbs.}
3.2
3.4
3.6
4.2
5.0

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (inches)
SS·25M' 20 25 2/\ x 7 x 9%
SS·30M· 25 30 3Y< x 7 x 9%

Wl.{lbs.)
42
5 0

MODEL SRM·30

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL Ca NT. (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)
3hx19x 9'li
3/, x 19 x9,10

SIZE (inches)
31> x 19x9%
31>x19x9%

Wt.(lbs .)
65
7 0

Wl.(lbs.}
65
7.0

2 ea 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
MODEL

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

VOLT & AMP METERS
CaNT. (Amps)

20
25

ICS
25
30

SIZE (inches)
31, )( 19 )(9%
31, x 19x9%

SIZE {Inches)
3Y. x 19 x 9'10
3\'i x 19x9%

Wt.(lbs.)
10.5
11.0

Wl.{lbs.)
10.5
11.0

' ICS - Interminerrt communcatcn Service

CUSTOM POWER SUPPLIES FOR RADIOS BELOW

EF JOHNSON AVENGER GX·MC41
EF JOHNSON AVENGER GX·MC42
EF JOHNSON GT·ML81
EF JOHNSON GT·ML83
EF JOHNSON eeoc SERIES
GE MARC SERiES
GE MONOGRAM SERIES & MAXON SM·4000 SERIES
ICOM IC·Fl 1020 & IC·F2020
KENWOOD TK760, 762, 840, 860, 940, 94 1
KENWOOD TK760H. 762H
MOTOROLA LOW POWER SM50, SM120, & GTX
MOTOROLA HIGH POWER SM50, SM120, & GTX
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
UNIDEN SMH1525, SMU4525
VERTEX - FTL-l011 . FT· l011 , FH011. FT·701 1

NEW SWITCHING MODELS

SS·10GX. SS·12GX
SS·18GX
SS-12EFJ
SS-18EFJ
SS-10-EFJ·9$, SS·12·EFJ·98, SS·18·EFJ-98
SS·12MC
SS·10MG, SS-12MG
SS-101F, SS-121F
SS-10TK
SS-12TK OR SS· 18TK
SS-10SM/GTX
SS-10SMiGTX, SS·12SM'GTX, SS·18SMiGTX
SS-10RA
SS-12RA
SS-18RA
SS- 10SMU, SS·12SMU, SS·18SMU
SS· lOV, SS·12V. SS·18V
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Nearest Dealer ... 800-647-180

Ana
Reads complex impedance . . . Super easy-to-use

New MFJ-259B reads antenna SWR . . . Complex RF Impedance: Resistance(R) and
ReactanceiX) or Magnitude(Z) and Phase(degrees) .. . Coax cable losstdb) ... Coax cable
length and Distance to fault . . . Return Loss . . . Reflection Coefficient . . . Inductance . . .
Capacitance . . . Battery Voltage. LCD digital readout . . . covers 1.8-170 MHz . . . built-in
frequency counter side-by-side meters . . . Ni-Cad charger circuit . . . battery saver . . .
low battery warning smooth reduction drive tuning . . . and much more!

The world 's mast popular SWR ..-at' l MFJ-209, $139.95. Li ke MFJ~249B but. . . ..SO...... ,~ reads SWR only on meter and has no LCD or
analyzerJust got incredibly better K "q frequency coun ter.
and gives you more value than ever! l\1FJ-219B, $99.95. UH F sn"R

, . " Analyzer™ covers 420-450 MHz. Jack
iWf J-259B gl ve.\ l OUa complete P'C- for external frequ ency counter. 7'/,,,2'/,

lure of your antenna s performance. Vim x2'/. inches. Usc two 9 volt batteries or
call read antenna S WR and Complex 110 VAC with MFJ-1 312B, $ 12.95. Free
Impedance from J.8 to 170 MIlz. "N" to 50-239 adapter.

Yl? u can.read Complex Impedance. SWR Analyzer Accessories
es senes re~lstanC! and reactance (R+JX) Dip Meter A dapter
or as magnitude (Z)and phase (degrees). MFJ,66, $19.95. Pl ug a di ~

Yt~u can ~~t~rml1/e ;eIOClt1j' actor, me~er coupling coil into your .
C(!flX cable loss HI dB, ICllgt~1 0 coax and MI'1 S WR Analyzer.... and tum It
distance to a short or open", eet. into a sensi tive and accura te

lim can read S lVR, return loss and bandswi tched dip meter. Save
reflection coefficient at any f requency timeand take the g uesswork, o,ut
sllnultan eousry at a sin¥le glance. of winding COlis. and determiniru

YOli can also read inductance in ul/ re~onant frequency l?f tuned crrcuus a nd Q of
and capacitance in p F at RF frequencies. COlIs. ~et 01 two COl ~s cover l· tl7O MHz

Large easy-to-r ead two 1mI' LCD depending on y~mr S~RAnal~'zer . . J . '

,w;reen and .~ i~e-by-side meters clearly GenUl~e MI,J Car~ymg Cas
display your information. I\U .I-29C, $24 .9~. Tot~

It has built-in !irequellcy counter. Ni- y~ur 11FJ,-259B anywhe re WIth,

e d I J " b I ' this genuine MFJ custom cartym,
a c larger ,ClrcUlt, at/ery saver, f1W case . Has bac k pocket with secu.

ba!tery w!'rnlllg and smooth. reduction r ity cover fo r carrying dip co ils,
drive tuning. adaptors and accessories.

Super easy to use! Just set the Made of specia l foam-filled
bandswitcn and tUlle the dial -- just like Call your favorite fa bric , the MFJ-29C cushions
your transceiver. SlVR and Complex MFJ-259B blows, deflects scrapes, and protects kno bs,
Impedance are displayed instantly ! dealer for your $25995 me ters ,and displays from harm.

H e re' s w hat you can d o best price! wear It around your wurst . over.your
" , ' . . . , ' shoulder, or cli p It onto the tower while you

Find your ~nlen.n,a s true r:;sonanl tre - MFJ-259 R is a comple te ham radio test statio n work -- the fu lly-adjustable webbed-fabric car
queocy. .T~lm d l p() I ,C;~ .and ,vertlcdls; including .: frequencv counter, RF signal gen- ryi ng strap has snap hoo ks o n both e nds.

AdJus~ }~m,r Y~le l: qu~~., l ~)~) p and.~the.r erator. S wR Analrzer''', RF Resi sta nce a nd Has clear protec tive window fo r frequcn-
an tennas. change ,a ntc lU1<I spacmg and hel~ht and Reactance Analyzer, Coax Analyzer, Capacitance cy display a nd cuto uts for knobs a nd connec-
watch SW R, r~s lslance and reactance c ange and Inducta nce Meter a nd muc h morel to rs so yo u can use your MFJ SlVR Analyzerr.
instantly', Y?':ll,~ know. eX',H: t1y what to do by Call or w r ite for Fl•• Manual witho ut la king it o ut of your case, Look f or
Sim ply w~tcllln ., the J.l s.play , . the MFJ logo to: genuine authenticity!

. Perfectly t.une c ritical HF mobile amen- M FJ 's comprehens ive instructio n manual MFJ. 99, $54.85. Accesso ry Package for
!las.m seconds lor super DX. -- without sub- is packed with useful appl ications •• a ll eX4 MFJ-259fB1249fB1209 Includes enuine
jectmg y,o~r t ~an sceJVer 10 ~!¥h .SWR;, plai ned m Simple lang uage yo u can unde rstand. MF1-29C carrying case, MF1-66 l ip me ter

. I\lcuSUIT your antenna s 2. 1 5\\ R band- Take it anywhere adapter r"IFJ - 1 3 1~ 110 VAC adapter Save $5!
WIdth on one band. o r analyze multihand per- Fully portable, take it anywhe re -- remote N , . 'T' ' . TM

formance over the entire spectrum I.X-170 MHz! sites. up towers, o n Dx -peditions. It uses 10 ew. ! unable Measuremen~ Filter
C heck SW R o uts ide the ham ha nds with- AA or Ni-Cad batt eries (not included) or 110 .MF.I ·731, $89.95. Exclusive :\IFJ

cut violatins FCC rules VAC with MFJ- 1315 , $ 14.95. Its rugged all tunable RF fi lter a llows accurate swr
Ta ke tllc guesswo~k out o f bui ld ing and metal cabinet is a compact 4x2x6 'f. inches. a nd impeda nce measureme nts I.~ to 3t

adjusting matching net works and ba luns. How good is the MFJ.259B? MHz !n presence C!f strong RF fie lds.
Accurutelv measure dista nce to a short or Has Virtuall y no effect on measure-

open in a fai led' coax. Meas ure lenuth of a roll :\IFJ SWR Analvzers
T

" work so good, rncnts. Works with all SWR Analyze rs .
of coax, coax: loss, velocity factor and impedancc , many ante nna manufacturers use them in thei r MFJ No Matter What™WGft'Clnty

M easure inductance and capacijuhcc lab and on the produc tio n line -- sav ing tho u- :\IFJ'II' I ( .
T roublesh'oot and measu re resonant freq ue'ncy sands of dollars in instrume ntation costs! , ' . WI repalr ,or ~~p ace a~ ~ llr o,p.~JOn
and approximate Q of traps, st ubs. transmi ssio n Used worldwide hy profess iona ls everywhere. y( ur MF1 SWR Anal) zer for one lull )ear.

lines , RF chokes, tuned circuits and hal uns. More MFJ SWR Analyzers--
Adjust your ante nna tu ne r fo r a pe rfec t M FJ.249H, $229.95. Li ke MFJ-259B,

I ; I match without creat ing Q.Rl\1. but reads SW R, true impedance magnitude and
And thi s IS only the bcgt nntng! The frequenc y o nly on LCD . No meters. http://www.mfjenterprises.com

, s MF.I-22:
s

MFJ 2 Meter FM Signal/inalyzer' . I Year No Matter What""' warranty ' 30 day mone:
159 back guarantee (less s/h} on orders from MFJ

Measure signal strength detect feedline faults, track down hidden transmit- l\IFJ ENTERPRiSES iNC
over so dB range. check and set FMd evi- ters. tunc transmitte rs and fil ters, Plug in scope to ME:J Box 494 Miss State MS' 1976
~llo ll. measure anten!la gam. ~am~ldth , a na~Y/.e m ~Jdul a!l ().n wave forms, measure. audio dis- (60 I ) 32]-5869 ' H_o r; 'S ' M;) _Fr'
~l"(lIll· lo·bad,_ rano. sidclobes, teedhne loss tornon. norse and Instantaneous peak deviation. .'AX~ (6C}J) 323 655 {'Add"sJh
III dB. PIO! field strength patterns, post- Covers 143.5 10 .1 48.5 MH/.. Headphone jack. bat- T' . ,. - , (
lion antennas, measure preamp gam, lcry check fun ction, Uses 9V ballcry, 4x2'I.x6 '1. in . " cch Help. (60 1) 323~0541J

• . !'rIc<, "nd '1"" '"'''''0''' ,o bJ"'" '0 'hong' . I,j I'J'IH M fJ En",.",.",.,. ,. ,.

More hams use MFJ SWR Analyzers'" thall any others ill the world!

MFJ 1.8-170 MHz
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Art Bell W60BB sick, time travel. UFOs, con­
tactees, alien technology, a

You probably don't spend space hotel in the works,
much time listening to AM those incredible crop patterns.
radio. But if you do, and ghosts, reverse speech. remote
you've ever tuned in at night. viewing. Area 51 visits, and so
you've heard Art 's coast-to- on.
coast talk show "from the No. of course I don't sit up
Kingdom of Nyc" all up and five hours a night so I won' t
down your dial. That's Nyc miss anything. I record the
County, Nevada, by the way. program every night. And

In the East, his show is on you should be doing this, too.
the air five nights a week All you need is a cable be­
from 1 Unlit 6 AM, which tween your AM radio and a
means that if you're a c-to- VCR and you' re in business .
Sec, unless you tum on your For the technically chal­
rad io during a sandbo x visit, longed, I have my $5 Wayne
you'll probably never hear Green's Bell Saver Kit (see p.
him. I keep a little Sony ICF- 63) that includes the needed
SWI, a 3 ft x 4 ft

X l " allband cable and complete instruc­
digital radio, by my bed, so tions on connecting it and
all it takes is a push of the on- programming your VCR. In
off button and I' m listening this way, you can listen to the
to WPTH out of Philadelphia show when it ' s convenient for
on 12 10, New York 's WABC you. You can fast forward
on 770, or WTAM Detroit on through anything that doesn' t
1100. interest you (like the news-

On weekends, the show is a casts). When there's a phone
little shorter and consists number or Web site address
mostly of repeats of his best you want to note, yo u can re­
shows. wi nd and get it. And if there's

The usual format has a a guest you want to listen to
news broadcast for about 8 agai n, or want to play for
mi nutes o n the hour and half someone else to hear, you can
ho ur. The first hour o f Art 's save the tape, keeping a note
show has him bringing you of the time o n the tape that
up to date on some o f the lat- you want to find. I have sev­
est happenings he thinks you'll eral boxes o f tapes I've saved
want to know about. That's for reference. They' re not
usually followed by listener quite as handy as books, but
call-ins, where they can discuss if you keep an index in your
whatever they want. The next computer, they 're easy to
four hours normally feature find. The T-120 tapes will
an interview with a guest. and record 6 hours, and yo u can
Art's been able to get some find ' e m for a buck, if you
fascinating gucsts. 1know I've watch the ads.
learned a lot from them - and Art is seriously geared up
so have you, via my resulting for the Y2K crisis, with an
editorials. emergency generator, solar

The topics covered are all power, and wi nd power
over the lot - those strange backup . You' ll be hearing
contrails that are making us WOOBB on me bands even if
4 73 Amateur Radio Today. September 1999

the power grid goes down for
months.

Art does his program from
his home in Pahrump, Ne­
vada. You can watch him do
the show, if you're up, via
video o n www.artbell .com .
You can also lis ten to it via
his Web site and see a list of
his coming and past guests. If
you look me up you'll see
that I've been a guest five
times and we've talked about
all sorts of things. You can even
listen to these past shows,

I'm anxio us to be on more
so that we can tal k up ama­
teur radio and encourage more
people to come into the
hobby. Well, the ARRLdoesn',
seem to be doing a damned
thing, so someone has to do it.

Plummeting

The number of new li­
ce nses issued in January has
dropped by almost 50% in the
last two years. Hey, get out
some graph paper and plot it
fo r yourself. Plot 1553-1053­
871 for the last three years
and sec where things are
he ading! The line hits zero
around 2010.

The situation isn't any bet­
ter when it comes to up­
grades, either. They, too, are
down 50% in the last two
years.

Unless yo u can somehow
force your ARRL director to
make the League honor its re­
sponsibility to preserve the
hobby, it looks like we're
crashing and burning .

Why am I leaning so hard
on the ARRL about this?
Well, there are only tw o other
interested parties, the FCC and
the ham manufacturers . As
far as the FCC is concerned,

amateur radio is an expensive
nuisance, and the ham manu­
facturers are unorganized and
apparently un in terested in
whether the hobby continues
or no lo

Thus, whether amateur ra­
dio survives this crisis or not
seems totally dependent on
the ARRL taking some seri­
ous action. If they can' t be
forced to stan promoting the
hobby, we be gone .

There is n' t any big secre t
about what needs to be done .
I' ve written about it enough
times, so 1 won't rehash my
advice. Mostly, the League
needs to figure o ut how to re­
build the high school radio
club Infrastructure they wiped
o ut in 1964. That was our
largest source of new hams.

It's going to be tough, for
in addition to sports and TV,
no w we've got the Internet as
a competitor for the teenag­
ers. The League has to get kids
to thi nk of ham radio as cool.
Now, there ' s a challenge!

A Slight Tinkering

With the ARRL member­
ship dropping almost 10%
(plummeting) in the last year,
with QST shrinking; with man­
ufacrurers and dealers going
out of business all around the
coun try; with the number of
ne w Tec hs dropping about
30% in the last two years;
with the number of Techs up­
grading to General dropping
even faster; I then look o ver
me ARRL's comments to the
FCC on restructuring the
hobby and all I see the m rec­
ommending is a slight tin ker­
ing. What docs it take to get
alarm be lls to go off in the
atrophied brains of the direc­
tors yo u keep o n blindly
reelecting?

For that maner, what is it
going to take to get our old­
timers to recognize that the
world has changed and that if
amateur radio is going to sur­
vive, it has to change, too?
I' m talking major changes,
not tinkering.

Fifty years ago. amateur ra­
dio made a lot of sense as a
service. In addition to provid­
ing engineers and technicians

Continued on page 4 1
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naI ...-a, ........ originIl bTl b n:t,n;L Add S69!> b ""'"
P"lJ,~ rd__ (lrdo<s <nlI!r S2O. Dl 13.00 NY _
_ add 7'110 s-. _ ~ no COO&.~ or<IM. Dl 2O%
b ~ ..... 01 _I;rd: call1llCl spedy~ /I'OII'IOd.

Everya'18 Who sees one c' Ihese babies
says they jus! iPla have one!~
we lWly FM taciOS have 3IAomalJc
sc.amean:tJ~ COlI'lIortabIe ear bud
earphones and we even incU:le the bat­
l&I'y. The paget' s¥e lri Iook$ like a
sI'Inn<.en paget' lnl even has an LCD <:lodl buiIt-n Yoo
'/Oil be amazed l Ithe crysIai dear amazilg SI:Uld! That'sa
quatllll' i\ the picture lot SIle ~tisoo . prelfy tJry. hIil?
MM ·l, WorkI's Smallest FlI RadIo .••••••••••••$1 1.95
PAlR·1, Pager Style LCD Clock&AI Radio •••• •• $12.95

oeccoe all thaI gibberish! This is !he
popular ooSCfambler I SCfilmbier that
you've read about in a1llhe scerer
and E~roniC magazines. speech
irl'I6fSiOn technology is usee, which is
compatible with most cordless phones
and manypolice oopartmenl systems,
hook ~ ~ to YOlJr scanner speaker terminals and you're in
boJsitless. Easily configured tor any lise: mike, ane level
and speak6f OUlp!JVnputs are provided, Also communicate
in lo1al privacy Oller telephone or radio, lol~lex opera·
tiOn • scramble and onscfilmble al lhe same lime. Easy to
bulld, a. COfllIlex circuitry cootalfled in roew cuslom ASK:
c!lip for clear. clean audio. Runs on 9 to 15VDC. Ou'
matching case sal adds a proIessiooW look to you kit.
S$-70A, Speech Oescramblen'S<:rambler Kit •••.. $39.95
CSS. ClISfOm bhing Case and Knoll set $14.95
S$-7QA,WT, FuRy WIred S$-70A wi1tI Case $79.95
AC12-S, 12Vol DC wanPlug Adapter••.. ......• . S9.9S

Wl:1tt. lid we nab a deal 00
hse firsl rale binoc:W<s!
AbsoUely i:ler*:al1rJ a
Iiwnous big name brand hare
i'I Rodlesler, NY• but wChoI.t
'1leC' name. WeI made willi
Illy coaled opli:;$. $l4JlIr rU
nIJber armored housi'lg over
IHIoy IUlirun. rd.des
II!Ins cl8aIler doCh. nedllan­
rard lnl carry case. 4 style$: root prism 10125 (10~
25 rrml, 10125 tJ9l pel10l1Tii1l'Ce root prism n,by1Xliltlld
objec:liYe lens mocleIlof demarlo:i'lg use il~ SlI'l,
10125~ 8AJ(-.t lens porltI prism n,by COiIl'" tae­
G!1l1Wsing. lnl lJlra,·VIl!W 10x50 porro plislII nbfcoats.
FI'sl QI.Idtt. yet at a~ prk::e 00 the eUd $iIITIe
lnts as lhlI11aclema'ked' I,rIls . to at hill prU
8NO-M, 8121 Miri Monocular 51U5
BHO-1, 10J2S Roo! Prism BinocUars $24.95
BHO-1EX, 1CX25 Ruby CoIled Porro Prism $29.15
BHO-2, 10125 TJcGrip IUJy Coal Porro Prism•••••$5:9..95
BN().&, 10X50 UIIJa.I{,", RiAly Coal Porro Prism. ••$69.95

,\",;. '.
.~

Add muscle to your signal, boosl power
up to 1 waft over a Iraq range 01 100 KHz
to over 1000 MHz! Use as a lab amp tor
signal generators, pusmany forei9'1
users employ the LPA·1 to boosllhe
poweroI lheir FMtransmitters, providing
raao service thrOl.91 an entire Iown, Runs on 12 VOC. For
a neat finished look, add ltle nice matching case sal,
LPA-l, Power Boosler Amplifier K~ ......•• •,., •. $)9.95
CLPA, MatchingCase set lor LPA·1Kil . " " ..••. $14.95
LPA·1WI, Fu lly Wired LPA·1wiitl Case . •. . . .. •••. $99.95

No cHl .. iutVilXeSS(l" $yI'IlheSiZ1ld!
Exc:eIent8ldo~, 001.«1 to CD
player, !ape deck Of mb rrDElf iIIId
...'........._""...«
low~ FU15 on 12 VDC or la>
VAC.IO: i1ct.des case,~aman- ';;;;;;;;;;_
ria. 120 VAC power ariapIer. easy one 8'08l1i'lg ass Ilbly.
fV.25, Synthesized AI Stereo Transmitlel' IQ•••• $129,95

Lower oosl allemalive to our high pet1or·
nerce 1raJ\$lMIll!$. Gt'eat Yalue. Ilnallle
oYIlf I'M band, plenty III power and IlI¥I.IilI
goes i'lIo great detail aboul antemas, rM9&
and FCC nies , Hanltf ktt lorsending Il'USIC

lhru tocse and yard. ideal fa' $ChOOI pmjects 100 • roo1 be
eaazed at the exceplional auclo ~Iily! R..-.s on 9V bal·
~ry or power from 5 10 15 VDC. Add 0lI' malclW1g case
and 'Mlip antema set for a nice 'pro' 1ocMI.
FJl.10A,Tunable FMaeee Transmmer K ~ •••••• . $3U5
CFM, MatchingCase and Antenna Sel •••••. ••••. $lU5
FIllAC,12Volt DC Wall Plug Adapter. . . .. ••• •••... $9.95

lmagiroe !he fun ol llJ1ing into liralft I hun·
dred miles away. the local police"'re Oe\latl·
moot. hamooeratcrs. or how about Radio
Moscow or the BBC in LaMon? Now imaj'M
doing this on a little radio yOlJ boJift yourse t •
in pst an eveoir.g! These popular little
receivers are the nuts for catching all the action on Ihe local ham.
aircraft, standard FMbrClllOCas1 reoo. stlOrtwa~a or WNV NatKln­
al TIITlll SlarKIard radio bands. PiCk Ihe receival 01 yOlJ r choice ,
each easy to build. sensitive receivar hasp~ 01 crystal clear
alleho to drrve any speaker or earphone, Easy one~
aSSlllT'bly. run on 9 volI baftery. an have 5Qllek:h &lcepl for shOl1­
wave and FMbroadcasl wtIictJ IIa$ handy SCA outpot Add OIJr
snazzy matching case andknob sellof that smart finished kxIk.
AR·1, Airband 11)8.136 MHz KJI $29.95
HFRC·I, WWV 10 Mttl (etystal controlled) KJI •• •••••••• $34.95
FR-1, FlI Broadcast Band 88-108 Mttl Klt. ••• •••• ••••••S2U5
I'M, 6 Me\ef FlIItam Band Kit .•••••••••••• ••••• ••••$34.95
FR-10, 10 IIeter AI Ham Band Kit ••.•••• ••••••••••••• $34.95
F1l·146,2Ueler AI Ham Band Kit ••••••.• ••••••• •••••$3(.95
FRo220.220 MHz AI Ham Band KIl $lt.95
Sfl.l, Sto iwaoe 4-11 MHz Band KM $29.95

ClseSet . Ior whlcb kit) 514.95

Top~ JapatIese Class A' ceo
array. OYII' '40 hi ... resolWon. nol

Ihe oIl-spec arrays tIal arelol.rld~ many olher ClWlleI3$. Donl
be b:JIed by Ihe dIeap CMOS Wge thp e.wneras 'lIItidI t1aw
1121he ~O;ln. 1/41le "1'11 SIltUivfy a'ld chwOYll' \Wee !he
a.rrert! The black &wID rnod8ls are also Sl4* IR(Ima-Red)
sensmve. Add OU' IIvisilIe to I1lI eye. IR-l ibrWIalor kit to see
i1 1h& dark! Color camera hIl$ AuIo gain, wtile bah'1Cll, Back
I..il1d~ iW"d OSPI Avaiable wiIh Wod&a'lgle (llO") or
~~ PIl-hoIe SlYIe len$. RIll on 9 VOC. standarll 1vol: PiI
W:leo. Use ow trarl$I'I'itIen Iol' liI.e'ess ballSl,1is$ion 10 TV set. or
aiXl (ll,I' 16-1 ~erlace board U loraida soood ~"1JP and $l.4Jl!r
easy dired wire hook-1JP to any Vdeo monitor. VCA or TV with
AN 11luI,~ assetl'tlIed, wilh ~wIred COi.l8C1Or.

CCDWA-2, B&Wceo Camera, wide-lIIlgle lens. •••••••••S69.95
CCDPK-2., II&W ceoCamera, slim litpin-tlole lens. •••. . $69.95
CCDCC·l, Color ceo camera, wkle-anglt lens ••••••• •$129.95
IA·I, IR Iluminator K~ lor B&Wcameras.••.•••... •, . .. $24.95
IB·l, Interlace Board Kit .. •••••••••••• ••• ••••••••••. $14095

Gosh. these bal:Ies are" . lhat's a
lJlIrtef il lhl pdI.n' Qloosa !he II'il
thaf5best tcr Y'JlJ. AI·5 is 118 sma~
1I.nllbIe AI Pi$'ililtet i'lihe WOltI. picks
'41 . ...... 10' a:nt and tlWlSfllb '41
10 300'. AI.ns 00 ., iIclJded wat:tI baJ.­
Iety. uses SlIT piWts. fM..( i5latgef.

fI'O'1I pcl'III'&I1I.l f\IlS 00 5- 1~ 'lOb.~ '41 10 a ...., FM4.5 oper­
ate i\ llIaroard AI band 88-108 101Hz, FlU is0')'SlaI w llldled i\
2 melef Iwn band, 146535~ easIy pICked '41 on SC8l il8l or
2 meier rig. lUIS on 2 JdJOedwDtl baTlen!S. StIT (Mace
I'I'IOIdl kG idJtie extra. pal'I$ II case Y'JlJ sneeze & loose I~
FM-tMC, HigtI Power FII Transmitter 0. Sl7.95
FII-5. Woricfs SmaIItst FII bnsmller ro: 519.95
Flf.6, CrystJI Controlled 211 AI hMtllilter Kit •••• •••••$39.95
AU, FuDy WAd &Tested 211 AI 'tnminer , $69.95



FCC Sets New Vanity Fee

.§peaking of Which ...

Abbott and Costello
Meet Windows

One went to Hollywood and became a famous
actor.The other stayed behind inthe cotton fields
and never amounted to much. The second one,
naturally, became known as the lesser of two
weevils.

A neutron goes into a bar and asks the bar­
tender, "How much for a beer?" The bartender
replies, "For you, no charge.~

Two atoms are walking down the street and
they run lmo each other, One says to the other,
"Are you all right?~ "No, I lost an electron!" "Are
you sure?' 'Yeah, I'm positive!"

Did you hear about the Buddhist who refused
his dentist's Novocain during root canal worlI'?
He wanted to transcend dental medication.

A group of chess enthusiasts checked into a
hotel and were standing in the lobby discussing
their recent tournament victories. After about an
hour, the manager came out of the office and
asked them to disperse. "But why?" they asked.
as they moved off. "Because," he said, "I can't
stand chess nuts boasting in an open loyer:

A doctormade it his regular habit to stop off at
a bar for a hazelnut daiquiri on his way home.
The bartender knew of his habit, and would al·
ways neve the drink waitingatprecisely 5:03p.m,
One afternoon, as the end of Ihe workday ap­
proached, the bartender was dismayed to find
that he was out of hazelnut extract. Thinking
qUickly, he threw together a daiquiri made with
hickorynut and set it on the bar. The oxuxceme
in at his regular time, took one sip of the drink
and exclaimed, 'This isn't a hazelnut daiquiri!"
"No, I'm sorry, ~ replied the bartender, "it's a
hickory daiquiri, doc."

A hungry lion was roaming th rough the jungle
looking for something to eat. He came across
two men. One was silting under a tree and read­
ing a book; theotherwas typing away on his type­
writer. The lion quickly pounced on the man
reading the book and devoured him. Even theking
of the jungle knows readers digest and writers
cramp .

There was a man who entereda local paper's
pun contest. He sent in ten different puns, in the
hope that at least one 01 the puns would win,
Unfortuna tely, no pun in ten did.

Aguygoes to a psychiatrist. "Doc, I keep hav­
ing these alternating recurring dreams . Firsl l'm
a teepee, then I'm a wigwam, then I'm a teepee,
then I'm a wigwam. It's driving me crazy, What's
wroog with me?" The doctor replies: "It's very
simple. You're two tents."

A woman has twins and gives them up lor
adoption. One of them goes to a family in Egypt
and is namedwEmal." The other goes toa family
in Spain; they name him 'Juen. "Years later,Juan
sends a picture01himseffto hisbirthmom, Upon
receiving the picture, she tells her husband that
she wishes she atso had a picture of Emal. Her
husband responds, "But they're lwins-il you''Ve
seen Juan, you've seen Emal.~

Thanks (we think) to the September 1998 is­
sue of the SCCARA·GRAM, thenewsletter of the
Santa Clara County ARA, Gary Mitchell
WB6YRU, editor, via the February 1999 ARNS
Bulletin.

Groaners

Hum"', 6 on your Fettdbeck card

Abbott: OK, Lou. What do you want to know?
Costello: I am having noproblemturning it on,

but I heard that you should be very careful how
you tum it off.

Abbott: That's true.
Costello: So, here I am working on my new

computer, and I want to tum it off. What do I do?
Abbott: Well. first you click the Start icon, and

then ...
Costello: No, I told you I want to tum it off.
Abbott: I know, you click Ihe Start icon.
Costello: Wait a second. I want to tum it off. I

know how to start it. So tell me what to do.
Abbott: I did.
Costello: When?
Abbott: When I told you to dick the Start icon.
Costello: Why should I click the Start icon?
Abbott: To shut ot! the computer.
Costello: I click Start to stop?
Abbott: Well, Start doesn't actually stop the

computer,
Costello: 1knew it.' So what do f click?
Abbott: Start.
Costello: Start what?
Abbott: Start icon.
Costello: Start icon to do what?
Abbott: Shut down.
Costello: You don't have to get rude!
Abbott: No, no, no' That's not what I meant.
Costello: Then say what you mean.
Abbott: To shut down the compute r, click ,..
Costello: Don't say "Start"!
Abbott: Then what do you want me to say?
CosteI/o: Look, if I want to turn off the com-

puter, I'm willing to click the Stop button, the End
button, and the Cease and Desist button, but no
one in their right mind clicks the Start to stop.

Abbott: But that's what you do,
Costello: And you probably go at Stop Signs,

and stop at green lights.
Abbott: Don't be ridiculous.
Costello: I'mbeing ridiculous? Well, I think it's

about time we started this conversation.
Abcon: What are you talking about?
Costello: I am starting this conversation right

now, Good-bye!
Thanks to the September 1998 electronic is­

sue 01 the TSRC Monitor, the newsletter of the
Twin Sta tes Radio Club, Mike Maynar d
WB1GRR, editor. via the November 1998 ARNS
Bulletin.

, Two Eskimos sitting in a kayak were chilly, but
when they lit a fire in the craft, it sank, proving
once and for all that you can't have your kayak
and heat it, too.

Two boll weevils grew up in South Carolina.

Floating around the Intemet (brace yourself):

•••QRH

coeteuo:Hey, Abbott!
Abbott: Yes, Lou?
Costello: I just got my first computer.
Abbott: That's great, Lou. What did you get?
Costello: A Pentium /1-266, with 40 megs of

RAM, a 2. 1gig hard drive, and a 24x CD-ROM.
Abbott: That's terrific, Lou .
Costello: But IdOt)'t know what any 01 it means'
Abbott: You will in time.
Costello: That 's exactly why I'm here to see

you.
Abbott: Oh?
Costello: I heard that you're a real computer

expert
Abbott: Well, I don" know ,..
Costello: res-se-ee. You knowyour stuff.And

you're going to train me.
Abbott: Really?
Costello: Uh·huh. And I am here for my firs t

lesson.
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The cost of gelling a vanity callsign is going
up - but only a dollar. This as the FCC raises
the lee 10 apply for an amateur radio vanity
callsign from 513 to $14starting September 10th.

By the way. the vanity callsign system is still
gainingin popularity.The FCC says that it receives
in excess of a thousand vanity applications per
month.

Thanks 10 the FCC, via Newsline, Bill
Pasternak WA61TF, editor.

Readers01ourQRX column, along with many.
many thousands otlisteners elsewhere, via re­
pealer, are wellIamiliar with NewsUne. amateur
radio's hard-working, not-for-profit, totally inde­
pendent, nonbiased newsservice.Well,althOugh
they haven't requested us to do so. we are here
10 ask you to lend them a hand financially.

Like most nonprofits otme type, they lace a
constant battle in making ends meet in order to
provide their valuable service. So whaddya say?
Let's help them start out the new millennium on
solid footing by making as large a contribution
as you can to: Newsline Support Fund, Post Of­
fice Box 660937, Arcadia CA 91066. Be sure to
mention that you're a 73 reader, too, so we can
show them how much our folks care about the
ARS.

They'll thank you, we'll thank you , and so will
believers in a free press everywhere ... Please
do it today, while you're thinking about it.
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55·&4 cress Eocoder
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SS·64 DIP SwitchProgrammable CTeSS Encoder $28.95

• 51 CTCSS lOfle$
• 106 DCS Codes
• Stlpports 151 RepeaTer Sultst:nben
• On-Uie COmputer~
'~CW IO
' Air T_~&~GI'lIPhs
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ll;Ines from 33010254 1 Hz induclfcl
• Reoerse Bursl bUlh-ir1
• Easy 3 wire l'>ooI< up

l P·32QO Sh<Ir ~ Repealer Tone PJneI

Tp·32000 Table Top Versi on $259.95 each ...."":5l
Tp·3200RM-ASingle RackMount version $279.95 each ~

·Tp·3200RM-B Tri pl ~ Rack Mou n1 vmion $279.95each · 10-3 Automatic Uorse CoGe ldentoher
' HoIdsllll lO lI1ree l P·32I)Js i VISA I 185' xl .12' ..35·

Call or write to receive our ID-3 Autolll.lic MorseSbtiol illelttilier SliU5
lull ' ,""uct Catalog '" vlsll ,-COMMUNICATIONS SPfCIAllSTS, INC.
our Web s ite for complete 11I/I_"" "'ES T TAFT "\I£MJf • OR/INGC. CA ll2Bti5---42!II
Infonnation at: . 11 14) 998 302' • F,u (1r4J914-3-020

hn ." ...... com-spec com E_ u.s.A.. I_J~7 • F"X f_ '~7p ...,... ....... . ItIlp '/""'-. com-~pec eOtn

~ soon asa mist ache is maid
It nose bee fore two long
And eye can pun the air oar rite
Its rarely ever wrong.

Eye halve a spelling chequer
It came with my pea sea
It plainly marques four my revue
Miss steaks eye kin knot sea.

Eye strike a key and type a whirred
And weight four it two say
Weather eye am wrong oar write
It shows me strait a weigh.

Eye have run this poem threw it
Eye am shore your pleased two no
Its let her purr fact in it's weigh
My cbeqoer tolled me sew.

§pen Checker

_.­....-_.'"-

Bany' F ..

~' ......c.a.. _ .

.__ ......._ _ _ r>e>

I...." ...........

IE_.... Tubeo
3-500z. 5728. eeec.
128Y7" . & 61461:1

F. ' AII IlI , I
I'...... · I St' OId

NE)(IE L~5~

00' ''''*11" ., NY.ASTRQN POWER SUPPLES
_ Wirtlll. c.~. Inn Wi,.

CIRClE . 1 OH REAOER SERVICE CARD
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FAll 212-925:7001 Phone 212-125­
For Order. call1-11OO-nO·2929

..... ....., r; ..." t .... ., t "'"
e..-'~I~":3H_

-­Do-. . GoIO'Odi9 ' JflIC
~ . .... TX'_

iCOU·l,-.·_

"""" "e ~"DIOS
"-""'" "--'. 0<)0\ " " ' • ....e, "--" c.

loll,o.NJATDl PORT.oa.E. c:oM
__ to01OtO,A T'IrTI.lI<.~

• - <
-- . ........ - ,

- - :...:, .~

~

~-,-~
.-.MlOlll!l 0 )(, TOl'fiA._ __00IIIL

-.. s." ' . _ '_ .eo.-. l:Iooomor>d. GAP.

~I_.E"._.·Mo!oro _

ce Radl". s-.d,_1\.,..........., _ 2000- ..,- -,-,---._--

.... ­•

1:==1

Swifties

We adapted this trom the February 1999
ARNS BUlletin, reprinted from the November
1998 issue otthe Pa::onit;ARCNewsletter. Ralph
Grover NS2S. editor.

Continued on page 3 7

- Sauce unknown

RernemberTomSwifties? Well, here are a few
to keep you up late at night gagging.

-Ican' believe I ate the whole pineappler said
Tom dolefully.

"Thafs the last time I ever pel a lionr said
Tom offhandedly.

-I'll never sit on the tracks again,· Tom said
beside himself.

'That's the third electric shock I've gotten this
week," Tom said, revolted.

"I'm never anywhere on time; Tom related.
'There is more than one way to skin a cat,"

Tom deferred.
'Thatcaryousold me has defective steering."

Tom said, straightforwardly.
"rve been on a diet: Tom expounded.
· 1' 11 have to send that message again: Tom

said remorsefully.
-I keep banging my head on things," Tom said

bashluly.
"Look at that jailbircl d imbdownthe wall," Tom

observed with condescension.
-I remember the Midw9st being flatter than

this," Tom explained.
"I'll have to dig another ditch around th e

castle," Tom sighed, remotely.
' tve lived through a 101of wind storms," Tom

regaled.•
"That'sthethird time my teacher has changed

my grade: Tom remarked.
·1 haven' caught a fish aaday: Tom said with­

out debate.
"That mink coat is on wrong side out: Tom

inferred.



LETTERS
From the Ham Shack

Ronald St ie r \Y9ICZ. Here are some user commellts
Ca r mel I~. While scan ning I picked lip from the Kuchina
your July editorial. I hit upon Web sire (www.kactuna-o z.
yo ur requ est for inpu t on the com i. lfmey'd get itso it woutd
Kachina. work with a Mac instead of a

A lo ng story sho rt: Tw o year:'> (ugll!) PC, I 'd get one i ll a blink.
ago. I began 10 pursue my de- l 've been asking in my edito ri­
sig n and bui ld up of a digital ats f or user commellls 011 any
transmitter and receiver. ~Iy in- Ilt!W equipmen t anyone has tried

tent was to provide a retirement and liked. bill with: f ew takers.
income. A couple of boards and stavbe this will chum the 11'0­

many hours of software later, I ten . . .. U'tlYlle.
saw the Kachi na ad . Subse- Jim K2ZF. I have had my
quemly there was a review in Kachina a mo mh now and am
yo ur pub lication . Some addi- jumping for joy. It is truly o ne
uoua l reading at the Kachina of the best rad ios I have e ver
Web site convi nced me 10 put owned. I have two other rigs si t­
the boards o n the junk pile and ting he re o n my desk and have
go a fter the un it . It is a great not turned one of them o n since
fi g. I ha ve received this radio , just

Comparison testing wi th my amazing! The receiver is not
Kenwood 940 provided read- deaf, it hears everything . I am

able sig na ls that probably ne ver CW-only here and am very criti­
got past the first stage of the cal about the CW performance
Ke nwo od . Th e unit c a n be of my radios. I have been known

brough t up quick ly w ithout to buy a radio and sell it a few
knowing all o f the bell s and months later, not this o ne ! One
whistles .The softwa re provides great radio, guys,
intui tive usc. I did nor get the David WU2KTl\I. The ser-
hand-tu ning knob and a l this vice a nd wonderfu l way you
po int sec no reason 10 do so. treat Kac hina owners is a breath

S ince obtaini ng the un it , I of fresh air in this day and age .
have o btained two software up- 1 know I will never regret my

g rades from the Kac hina Web choice of new equipmem upon
sire. Both have provided good returni ng to amateur radio after

Improvements. The Web provides four years away from our hobby,
in-dep th technical documentation I will be a proud 505DSP owner
o n all aspects of the unit. It is in my retirement years. Keep up
heavy reading and requires good the good work,

technical background. St even Weinst ein K2WE .
One area that I would like to Greet ings , I ha ve ha d m y

sec im proved is the a utomatic 505 DS P for about 6 mon ths
antenna tuner. In theory, it pro- no w. It's an amazing piece of
vides a wide range for mutch- equipment. I j ust worked a 38

ing . In practice. it does no t. and o n ~O me ters with one ca ll. I
I use my handy -dandy antenna could barely hear him on my oid
tuner. The Smith chart readings rig , He was perfect copy on the
and their retention make it \'ery Kachina.

easy to readjust my vertical. W ard Trammell WAS RD.
wayne. I don't wi sh to bore The radiois a joy to o perate. My

you furthe r. bUI I wanted 10 re- amateur radio love at present is

spend 10 your requ est because I the d ig ttal modes. p rim a ril y
think that the Kachina will be PACTQ R, The bu ilt-i n digi tal
at my station for a long time, fi llers make this ope ration the
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easiest I ha ve e ver worked, and
my RTIY o peration dates back
to 1948 as a Navy radioman. I
like the radio so much. my oid
rig is for sale.

Donald Ur bytes W8LG\', I
believe this radio is the be st o n

the m a rk et tod ay. and I a m
proud to own a radio o f th is
qua lity, P lease keep up the good
wo rk,

Bob Resconsin WI TRF.
There 's j ust no way that I can

tell you ho w happy I am. nOI
only with my Kachina. but abo
with the response I' ve had with
eve ryone out there. The radio is
o utstand ing , and the organiza­
lion is super!

Jon E nglert ~20SZ. I ' ve

been meaning 10 write you fo r a
very lo ng time . First o f all . I
enj oy reading yo ur ed itori als.
very muc h - keep up the good
wo rk . A lso. yo u ha ve be e n
somewha t o f a n inspiratio n to
me. I used 10 smoke two packs
of cigarettes a day and did vir­
tually nothing else. I quit smok­
ing three years ago, now work
OU! four times a week and run
6.5 mile s li ve days a week. I am

forty-three years o ld and have
more energy than I did when I
was twenty years o ld, I am run­
ning in 5k races now and com­
i ng cl o se 10 p laci ng , Ca n ' t

imagine I would ever be doing
this.

T h is sum me r, I picked up
some o ld ham magazines at the
local harnfest. They are most ly

from the late fifties and earl)'
sixties. What surprises me the
most is wha t hams were argu­
ing abo ut back then. T he same
stun they argue about no w ! Fo r
instance, ho w high the words­
per-m inutes [sho uld be] to keep
away the " lid s"; taking away
ba nd space fro m undeservi ng
Novices: I build therefore I'm
bcner dxd these o ld gu ys really
build that m uch?). You co uld
probably print these same letters
in your mag today, cha nge the
dares. and nobody would know
the difference .

Yo u arc r ight , so me th ing
needs to be done to keep th is
grea t hobby alive . Nor a day

goes by that I don' t de vote at

least a little thought to what I
co uld be doing 10 advance the
hobby. I don 't think I would be

giving much thought 10 it if nOI

for your e d itoria ls. You ke ep
wri ting and I' ll keep thinking of

thi ngs 1can do.
By the way, I made Extra us­

ing your code tapes. not Brand X.
Okay, if you insist. I'll keep

writing, And you 're right about
the '50s IIams not building, We

built ill the '305 because there
were '10 commerc ially made
transmitters, but we did" i know
what we were JoinK. . .. H'tlyne.

Teal Pow ell, Vallejo CA. I
love readi ng your Ne ve r Say

Die. Some powder for yo ur fire­
cracker: In Marin co unty (one
of the ric hest co un ties in the
sla te ). the re is a town called
Sausalito, Anyway, they spend
mo re tha n twice as much per
student th a n the a verage ­
SI3.{)(X) - and they arc in the
bottom I ()~ of the state results­
wi se . ~I y point is that money
doesn' t bu y an education: Kee p

up your good work.
Anyone who buys th e

teacher 's union I/ llIlItra about
there being any correlation be­
t ween school co s ts and SAT
scores needs to read In s ide
American Education by Thomas
Sowell, whicti I review ill my
S ec re t Gu ide to Wisdom. . ,.
Uayne.

Be n Ala bast r o Wl\':\I .

Rutland " T, After 1I0 t recei v­
ing the mysterious April 1999

issue of your magazine, I almost
got m ad and wanted to cancel

my subsc ription. But the n 1
wo uld be ~orry, An d then I
wo uld fe e l bad . And the n I

would have 10 beg to rc -sub­
scribe . And then I wou ld be at
your mercy. And then I would

ha ve to send you six QSL cards

10 beg you to let me re-sub­
sc ribe. And then I wou ld be

sad if you didn 't. So you see,

by not having an April 1999
ed itio n of yo ur mag. I can sti ll

read it and no t lose any sle!!!:
over the matter. i3



VECTRONICS®leifs
Hig h.p e rlonna nce electronic Icifs •• • fun to build and use!

Inspect lind do.. nload our m anu ll l~ frum:

http://www.vectronics.com

Cry st:lII nd io set Klt lets you
relive the experience of early radio
pioneers . This baby really works!

• Wind your own inductor. wire up
! the earliest radio circuit without sol­

, dering a thing and list en to the
magic of radio that needs no powcr. Put up an
antenna, connect a ground. Stations come in
amazingly loud and clear. Incl udes antenna wire.
sensitive earphone. I'/.x5,,6'{, in. Simple ,.kill
level. Order VEC-12 IK. 519.95.

Shurtwa ve Recefve r KitletsCW '\Iemun_' Ke\. er Kit stores 512 . . ._ . you listen to the world!
characters in four 128 character non- --
vo latil e EEPROM message memo- "" . Covers 75i80, 49. 40. 30, 31.
n es. Co")' QfI efltil'l? QSOs by j us t 20. 25. 22. 19, 17, 16. 15 and 13 Meter bands.

oItl' p1'l!ssil1g memory message buttons. Explore A\t. SSn. CW, ~'Vt·V. RTTY and Packet
True sinewave sidctoae with soft rise and fal l lime signals. Vernier reduction drive. smooth regenera-
eliminates harsh keyclicks. Has all features of lion control, Rf stage. includes all metal cabinet.

VEe '01 ew K K· 1'1 6'1 5 1 · S I 2 earphone jacks. Use 9V battery. 2'/:x7x,6 in,
' - K eyer II. c, . ,, '. Ill. imp e Intermediate skill in-el. VE C- I02K, 5~9.9~.

skiIJ level. Order VEC-U I K. 569.95.
Hi~h.performa"ce 2 Meter t,lRP lrwrxm.,.,.AitsjorlJlj'-I4J'J4Y]tI .UNn
Preamp Kit pulls weak signals Great introduction to QRP, the hottest and fastest
out o f noise. Solves three rIX:ep. growi ng activities in ham radio.

tion problems _. boosts signals using a I-dEl norse With this tiny Ir(mscl'i~·t'r. you'll
figure microwave transi stor, provides razor-sharp discover what thousands of QRr
bandpass filtering, eliminates unwanted electrical enthusiasts already know - you
noises with buill-in balun. Uses 9-14 volts DC, don't need a $1000 rad io to get
Tiny ) '/' x3x ) in, fits in any Sill' box" Interm"dialf' on the air and communicate
skill level. Order VE C- 14n2DK. S59.95. AI ..Ll _!!It worldwide. All it takes is some

simple ci rcuitry using less energy than a pen-light
2/6110 !\I t''It"r F!\1 Recetver Kits let you bulb! You get VXO frequency control. broad-
tunc into the world of ham radio. Catch banded transmitter ci rcuitry, solid one Wall plus
all the action! Each covers the entire F\1 output, shaped keying. .3 uV sens itivity. direct
sub-band and runs off your 9 volt banery, conversion receiver. Includes crystal for popular

Plug in speak er or headphones for loud clear QRr calling frequency. 1'141.4'141.5'1. in. /I1t('l'mt'diale
reception. I '1.., 4d'" in. i ntermediate skill level. skill level. Order \ ·EC.1380 K ( l«l Meters). n :c-
Order VEC-1002K (2 Meters ). \"E C·I OO6K {6 1340K (40 Metcrs). VE C-1330K (30 Meters ),
\{elers). n :C- IOIOK l lO \ 1eters). SJ.&.95 each, VE C.1320 K (20 Meters) 559.95 each.

.~ = 2 .\leler .\lon itor Kit receives 14+148 Super C W Audio Filter Kit gives you
;-l::1l.: _.. Ml-lz. Low noise. high gain RF preamp

:.. • . gives you excellent 0.1 uV se nsitivity. three bandwidths: 80, 110. 180 Hz, Eight
Air varia ble tuning capacitor has 8: I reduction, po les gives super steep skins with no
Du al conversion superhet provides selectivity and ringing. Pull CW QSOs out of terrible
stability. Automatically eliminates squelch tails, QRM! Plugs into phone jack to drive phones. QRM

I down 60 dB one octave from center frequency
Ruilt-in speaker, squelch, tone, volume centre s. (750 Hz) for RO li z bandwidth. Improves SIN ratio
19'1. in. telescopic whip. 9V battery, 2x, 4'/. x,4 in, 15 dB, Use 9V batterv. I '/.x4x, 3'11 in. Simple .ikilJ
Intermediate skilt tevet. Order Vf:C- I (14K, $79.95. "tevet. Order n :C-1I20K. SI9.95,

5 WaU 2 M l,"tl,"r F.'\1 t ransmilter Kit lets
vcu transmit voice and data _ AFSK data A.'\I Radio Transmiller Kit lets you set up your
(up 10 1200 baud) and FSK data (up 10 0 w11 A\ I station and broadcast crystal
9600 baud). Jumper select reactance or clear programming from your studio with
direct F~f modulators , Reliable Motorola you as the disc jockey or ta lk show host.

~BfM transmitter IC and PA transistor. Crystal Play music from CD player. tape deck or
~ d other source. Choose clear frequency from 53Q.-

controll ed (x8 freq uency multiplication}, ........ Be 1750 KHL Standard line level or microphone
spurs and harmonics. Use 12·14 VOC. L5 amps.
5-pin Dl~ microphone jack. I '/.x4'f. x5'1. in. input. Easy CD, tape deck or mike mixers coo-

I Onl ...... ..., ncct. Audio level adjustment. l '/.x4x3'1t inches.
Difficull skill teve . er ' TC·1lO1K, ~Y>'.=- Simple skill 1('Vf'/. Order n :C-1290K, 529.95.

'i-Cadl~I- .'\1H BlItl l," '1 Charge r Kil
sa fely quick cha rges expensive batteries - /" The GIAl\'T Book of ......
- no overcharg ing _. manv in less than an EI . Proi " I I

, hour. HTs, cell phones, camcorders, lap ectrontc rojects, ,,0 ume .
top computers. !Iandles I to 12 ce lls. Charging I~The G IANT . Proj e~t book ~ ndudes 19
SL1tuS LED s. Discharge before charge function UO'lk of eX~ lhng kits on this page. Has
reconditions batteries. Also removes memory E1ect r., nic building ups, complete parts
effect. Runs on 12. 15 VDC. 1'1.,,4'1.x, 5'1. inches. Proj<'ch . lists. parts placement and. PC
Moderate skill level. Order \ "F.C-41 2K, S49.9!'i . ~ board l ayout~, te.st and ~hgn.,

" ment. operatmg mstrncllons, m
Short\\lI \'e Con\erttr Ki t converts AM or • ( case of difficulty, theory and
A.'.1'FM radios 10 !>horty,ave receivers at a specs. sc hematics, cabinet lay-
push of a bunon. Choose two I M Hz Volume l out and much, m!Jch more,
bands betwee-n 3 and 22 MHz. Popular 13. Great school project book or
16. 19. 25. 3 1. 4 1. 49 and 60 \Ieters inter· gi ft for your fa\"OI1 te ham.

national broadc3~t bands. OnIolf bypass. S E· O rder n :C. I90 I. 5 19.9!'i .
6021611 mixer-oscillator IC and runed input cir·
cuit. Use 9 V bancry. 1'/.x4x3'j, in. Il1rermediate
skill lt'\'el. Order n :C- IOIK, 527.95.

Full featured ell' Kever Kit, S] 4'.1l
YF:C-201 K. the best electronic keyer bargai n in ham radio! Send
beautifu l sounding Morse Code. Self-completing dot-dashes and dOI­
dash memory forgive timing errors -- makes sending CW easy and
accurate. Front pan el volume/speed (3-65 wpm) controls . Weight
adjusts 25-75% . Sidctone (300 -1000Hz) has LMJ 86 audio amp for
external speaker/phones. Select Iambic A or R, fully automatic or
semi-auto "bug" mode. Tune mode for lun ing rig. RF proof. Sleep
Mode battery saver, Usc 9V battery. 1'l.x4x3'1> in. Simp le skill level.

~...;-.:~_,:""_~".._VEOCO-O"O'~K~'~"'_._._'~"~""O'~iMtlI ('<1M f>;nyi ........., wp 100/ .Ito.....). VEe·10/KC. '14'''
.·\ irn aft Recefver Kit tunes entire voice
aircraft band 11 8-1) 6 MHz. Picks up air
traffic 100 miles 3 \\0'3)'. Trac k progress of
incoming/outgoing traffic in your area.

gain advanced weather information, and discover
ho\l,. the Xarional Air Traffic System really works.
Great way 10 learn about a\·ia tion. Use 9V battery.
Drwes external speaker/phones. 1'loX4:d 'h in.
lntermediate skill level. Order \"F.C-IJIK. 529.9~.

20130/40/80 :\-Ietfr Receiver Kits give
high performance! Covers enure band
or tailor to cover desired pon ion . Co py
CW /SSB/A M . NE602J 6 12 mi xer-oscil­

lator, LM3116 high gain audio ampli fi er. 1'I.x4'I.x
5'/. in, Moderate skilllen 'l, O rder VEC· 1120K
(20 Meters),VE C-1130K(30 Meters),VEC-1140K
(40 Meters ). VE C-1180K (1l0 Meters], $29.95 ea.

20/30/40/80 :\h'ler QRP C W transmi t­
ter Kits have variable crystal osci llator
tun ing. front panel swnch selects I o f 2
crystals. I crystal incl uded. Transmit and

Receive switch. Connect receiver, I'/. x4x3 h in.
Intermediate skill level. Order VEC· 1220K (20
\kters ). \ T.C- I2JOK (30 Meters). \ ·EC· 1l40K
(40 Meters). VEC-1280K (SO \ k t ersl. 529.95 ea.

Tunable SS8fCW .-\udio fil! tr Ki t has
sharp jour pole peak and notch fillers.
Zero in with frequency control & adjust
bandwidth for best response. Tune fre­

quency from 300-3000 Hz. Notch is an outstand­
ing 50 dR. I Watt amplifier. Speaker/Phone jacks.
12 VDC at 300 rnA. I'/. x, 4'1.x, 5'/. in. Intermediate
skill level. Order Vf:C-H41 K. 53·U5.

I i-,'rrollir~ Comprehl'Iui l'f! S(l/derb 'f:
Ct'un.e lind Kit is the best home study solder­

ing course available! Includes
theory. quizzes, PC board. too ls.
safety. tec hniques and materials.

Get professional soldering skills and a fun blink­
ing LED project. Gets you ready for "through­
hole" PC board assembly and repai r. Simple. .\

slillln-e1. Order V£ C·I500K. 529.95. i"~

Super CW filter la mpli fier Ki t has pow.
erful I wall aud io amplifier 10 OO\'e
speaker. 8 poles active IC filteri ng uses
cascaded low-Q stages. 3 bandwidths:

80.110. 180 Hz. Center frequency: 750 Hz. Up to
15 dB. Usc 9·18VDC, 300 rnA rnax. I'/.x4 ,,3'1,
10. Simple skill level. Order VEC-82 I K. $29.95.

Supe r SSB Audi.) Filte r Kit improves
readability with 8 poles. optimizes audio
bandwidth, reduces SSB splatter. low, hi­
pitched interference. hiss, static crashes.

background noise. Use 9V hallerv. I'/.x, 4x, 3'/, in.
Simple skill fn 'el. Order n :C-830K. 519.95.

101412101440 'Ili ll.o\\·...,: oi~ Prt"lImp
Kits soup up your amenna system.
Helps pull in weak signals. Wori;..s won­

ders for scanner or ham·band rece-ivCT_ Gives
greaI IO\\'. noise perfonnance and immunity from
damaging electrostatic discharge. 1:'11 'f, in. Simple
skillinoel. Order \ 'EC-I 402K (1014 MHz ),n :c ­
1422K (210 '.1Hz) \ T C· I-U-llo: (.$oW r.. fHl'). 51795.. • • • •

/ V,.'l'tml1 ics kiu t eaturr.:l pm{N sional / All m l,"t a l ('liStS for most kits. S I4.95, " /' Order Toll-Free 800-363-2922
quu f~' rpoX)' gfass C hm,rJ wir ,~older ma~'k Add "C' for case to model #. Example: " VEC· • Fax: ~60 I ) 323-6551 ' Tl"<' h : (60l) 323·51100

an cl'mp(mel1f left l'nd• .\·imp le Mep-h}'-step 20I KC". Has knobs, hardware , rubner feet and VEe RO:-JICS, 300 Industrial Park Road.
\..in \trll('tilJl1.~ alld IIlf:he.\'t qU.:I/ity comp(menb , \.. brushed aluminum· looking front panel decal.,/ '- Starkville, MS 39759 USA ' Add 56 .s/h
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PIC Key, PIC Key
This simple CW keyer is a great way 10 learn about PICs.

Vladimir A. Skrypn ik UY5DJ
Pravdinska • 58

Kharkiv - 107
Ukraine - 310107

[uy5dj@yahoo.com]

Algorithm of simple keyer program

single PIC microcon trollcr, along with
a very few discrete components to ac­
complish input/ou tput functions. belies
the latent power of the program stored
within the PIC.

The main challenge for thc PIC de­
signer is to create a program to imple­
ment the project idea. This is a daunting
fi rst-time task- at least it seems so he­
fore you begin your study of microcon­
trollers. I have found that the best way
to study is learni ng-by-doing. To begin
with. all you need for your home les­
sons is Dav id Benson's hook (see
Notes at end of article ). This easy-to­
unde rstand man ual wi ll introduce you
to PIC microcontrollers from the inside .
Stepping from page to page. you will ac­
quire increasing ability by learning to
write simple programs and then check­
ing them with the :vtPLAB medi a (see
Notes).

D
o you reca ll this phrase:
"These simple projec ts should
whet your appe tite to learn

more about the little PIC microcontrol­
lers you sec so frequently"? This com­
ment preceded the article "Using PIC
Microcomrol lers in Amateur Radio
Projects." hy John Hansen W2FS. in
the October 1995 issue of QST. This
predic tion was certainly true for me !
Before reading that article. I was not at
all familia r with PIC microcon trollers.
To me . they were terra incognita. But
the article encouraged me to beg in
learni ng about PICs by experimenting
with programming and by prod ucing
my first projects. T his article is a direc t
resu lt of John Hansen's prediction.

PIC microcomrollcrs. a new ge nera­
tion of e lectronic componen ts. provide
us with fasc inat ing possibilities of
el iminating early-on rather large num­
bers of discrete cleme nts by uti lizing
the powe r of program mi ng to provide
needed functions. The large printed Let's review how an ordinary keyer
circuit hoard. with its mu ltiple ccnduc- works. Let's assume that the keyers
tors performing func tional connections ou tput is connected to the transmitter
between parts of schematics. is sup- keying circuitry. Inputs are connected
planted by an invisible program stored in to the left and right contac ts of the
memory inside a single, small chip. The kcyers paddle. Normally. the kcycr is
small size of a circuit board containi ng a in the idle condition: The output is
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ope n (or high ) and the transmiller is
not ac tivated. When the operator
presses the paddle handle to the " 00('

contact. the output becomes active and
drives e ither a re lay or a transistor con­
necting the keying circuit to ground
and the transmi tter starts sending a
Morse code dot. T he kcycr supplies the
appropriate length of the dot. as wel l
as a pause in sequence. The dura tions
o f both the dot and the pause arc equal.
When the paddle returns to the neutral
position. the keyer. once agai n. as­
sumes the id le condition. If the paddle
is pressed and held in the "Dol" posi­
tion . the kcycr performs a precise se­
ties of dots and pauses. The same is true
when the operator presses the paddle
to the "Dash" position. However. the
length of a dash is three times longer
than the length of a dol.

Forming precise dots. dashes. and
pauses. as described above , will be ac­
compli shed by the PIC's program. and
a coherent microcontrollcr program
must have a coherent plan: such a plan
is ge nerally ca lled an a lgorithm. Fig. 1
depicts the algorithm for our project
kcycr. Referring to Fig. 1, keep in mind
that the microcon trollc r. PICI 6FS4. has
5 lines of port A and H lines of port B.
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Fig. I. Operation algorithm for the PIC,co1l1m lled keyer:

to make them ready for the nex t opera- run this loop until "Yes" (a dot or dash
tio n. T he kcycr program now scqucn- paddle contact closure) occurs on one
tially checks to de termine if the dot or of the comparison rhombs .
dash paddle contacts are closed or not. Let's cons ider what will happen
Firs t. it checks the dot input. If port when the dot is pressed and the keyc r
line RA2 is low, the program wi ll call hegins formi ng the duration of the dot
the subroutine " Dol." This is depicted mark to key the transmitter. First. we
by the right comparison rhomb corner have to make the keying output port
marked wi th "Yes." If not, RA2 is still line RB I go high. T his will cause the
high, which means that the do t paddle transmitter connected to the keyer to
contact was not closed. and the pro- start transmitti ng a dol.
gram will go to check the status of the The next box. on the algorithm diu-
dash input. If the dash paddle contact gram tells us that we have to load the
is pressed to make port RA310w (yes). delay constant into the counter. After
the program will ca ll subroutine tha t. the program will start to ge nerate
"Das h" to form a dash . If not (the dash a sound pulse sequence to operate the
paddle contact not closed), it will re turn monitoring buzzer.
to the beginning point and continue to The nex t rhom b is for decreasing the

Any line of port A or B can be used a
ei ther an input or an output. In thi
project. we wiII connect the dot and
dash paddle contacts to the port A
li nes, which wi ll funct ion as inputs
Kcyer output and piczo buzzer for au
dio monitoring will he connected to
port B as outputs.

Now, let's examine the operation ul­
gori thm diagram. Fig, l. All working
steps are marked with rectangular
boxes. Box "Start" is the point where
the program will ac tua lly sta rt to ru n
When supply voltage is applied to the
keyer, the fi rst step in the program is to
instruct all port A lines to funct ion as
inputs. In the next steps. all lines of
port B arc instructed to funct ion as
ou tputs, and they a lso are switched to
normal low output levels. Up to this
point. the program has only prepared
the PIC microcontrollcr, But continu­
ing from this poi nt. the program will
begin to run in the normal idle opera­
tion of the kcyer. This is marked by the
labe l "BEGIN" on the diagram.

Let me digress a hi t from the a lgo­
rithm diagram and explain how certain
dot. dash. or pause du rations will oc­
cur in the keycr opera tion. PIC micro­
controllers act by stepping under inter­
na l clock pulses. Every step is called
out as a cycle . Each command instruc­
tion has some quantity of instruct ion
cycles. I will not describe each one. or
how many cycles it will require . I only
want to point out that in order to pro­
duce a certain length of dot. we need to

ca lculate how man y instruc tion cycles
the microcomrcllcr will usc for pro­
viding the operation . and how many to
add for delaying cycles to establish the
proper relat ionship between transmit­
ting speed and Morse code elements.
De lay durati on depends upon the del ay
constants we will incorporate into the
prog ram. There are three different con­
stants used: one each for the dot. dash,
and pause. The re arc three cou nters
nominated in the file register's internal
memory area. To provide the desired
delay. the constants wi ll he put in to
their ap propriate counte rs.

But let 's now return to the a lgo­
rithm . The box closest to the " BEG IN"
labe l is initialization of the counters.
Initiali zation means to clear counters
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counter number by o ne uni t a nd check­
ing to see if it is equal to zero or not. If
the answer is no , thi s loop will con­
tinue until the delay is co mpleted , and
then the number in the counte r will be
decreased to zero. T his wi ll c ause an
exit from this point 10 the " Yes" d irec­
tio n, and it wi ll make the output port
line RB I low. Thi s means that dot is
completed and the transmitter stops
transrniui ng. T he same procedures arc
followed for produci ng the dash--ex­
cept that the program will operate under
the contro l of the "Dash" subroutine
whe n it will find a lo w le ve l on the

input port line RA 3. The o nly differ­
ence is the delay constant. which is
m uch larger to produce the dash that is
three times longer than the dot.

In bo th cases. when e ither the "D ot"
or " Dash" routine is completed . and
the RB I port line goes lo w. it will start
the subroutine "Pause." This routine
m ust generate a pau se between Morse
code elements eq ual to the length of
one dot. Note that here we are not in­
cluding the pro visi on of the audi o
monitoring sig na l, which ta kes some
amount of inst ruct io n cycles . Th is
pause is contro lled by another delay

cons tant-s-a b it larger one-than the
one used for the dot. S ubroutine
" Pause" works in the same manne r as
the routines for formi ng the length of
the d OL and dash . except that it has its
own unique co ns tant loaded into its
counter. The de lay cons ta nt number in
(he pause counter is decreased by o ne
uni t until it is zero. Whe n pause is
completed , the program returns to the
po int labeled "BEGIN" to check for dOL
or dash inpu ts by the operator, and the
kcyer's PIC microcontrol lcr continues to
repeat th is ac tion until power is turned
off.

:--_._-_._-_.--.......---- subroutine DOT ._._..__.----------.---_.._- -- -------_._-._-
;---------_._...._----------------.....__ ............ .....----.....--------------_.._---_._-----------

do' os portb,1 : RB1=1, dot begins I
list p=16f84

movt w d'12' : delay constant I
_ coorig Ox31f3 ; RC clock oscillator m<WWt """"" : load corer to counter I

I ,---------- ----- - --- ----- - -- - ------- -- '"'''''' b. _ .3 : sound on I,

I ' CPU equates (memory map) oct _ .3 : sound off I
Iporta "'" Ox05 decfsz countl ,! ; decrement counter I
I ponb do" 0'06 goto rptdot : nat 0 I
Icounn "'" 0" " : for DOT delay constant "" portb.t ; RB1=O, end dol I
Iccoora "'" 0"'" ; for PAUSE oetay constant ~,

"'"~
: start PAUSE subrouhne I

I,---------- ------ -- --- --- -- - ---- -- - --- -- '-- - -_._- ----- - - subroutine DASH --_..........._-----..--...--.............---,

I "" 0><000 d.,h cs _ ,1 : RB1_1,l1ash beg ins I
start mov1w 0"" movtw d'3T : delay constant I

tns porta ; teach port A inputs movwf count3 ; load const 10 counter

mov1 w 0.00 rptdsh es portb,3 ; sound on

I .. - : leach port B outPuts oct _ ,3 ; sound off I
I "" - ; all port B .nes low dod" count3,f ; oecrerreor counter I

I ' goto rptdsh ; not 0 I
begin ,," couou : initialize counters oct porto.t ; RB1=O, end dash I

cln count2

___I_:_'~__I"'"~ I"tart PAUSE ,""",,~

SlDfou!lne PAUSE .-.---.--.-------.....- ..-- - --- ---

rptpau decfsz ; decrement counter I

; counter 0, eod pause I

: delay constanl

: load counter With delay const

"""° I

count2

d'14'

count2, r

END of program

goto

return

movtw

mo",",

pause

;-_ --..

; cal ling subrouting DOT

; calling subrouting DASH

; is RA3 low (dash pressed)?

; is RA2 10w (dol pressed)?

d" cocora

;---------_.__ .--....--_.--._-- DOT

ortec _ ,2

cote dash?

call dot

goto beg in

----------._-_.---._------_. DASH

Idash? "'" ceoe.a
goto begin

~" dash

goto begin

Table J, All assembly language program / or PIC keyer:
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ISmall Irregular Neodymium I
Small arc shaped neodymium magnets ~
with a shmy finish. Sizes vary. The
smallest are 0.39" long x 0.15" x 0.085" thick.
Some are slightly larger.

CAT" MAG-49 4 for $1 00
I 100 '0' $17.00 I

N

I
o

-

" ..... " ,

A TAA

40 RPM Gearhead Motor

o

CHARGE ORDERS to Visa, Mastercard.
American Express or Discover

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van Nuys, CA 91408

FAX (818)761-2653

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

ORDER TOLL FREE

1-800-826-5432

CALL, WAITE
FAX or E-MAIL
for our FREE

96 Page
CATALOG

Ou\$lde lite U.S.A.
send 53.00 postage.

Farbell_ DU200P (A), Standard
12 button telephone keypad
with toocmor e (DTMF) circuit­
ry. Field replacement for Il"'~,

some GTE payphones.
White plastic button s with
black numerals and let- tiD
ters. 11 color-coded ~

eecs. 9" long with spade .

lugs, CAT # Kp.l1

I25 tor $75.00 I

c

RLL
ELE

I 20 Character X 4 Line LCD I
Optrex # DMC 20434-CEM
(PWB 20434-CEM)
5 x 8 dot tormat.
3" x 1" viewing area.
3.88" x 2.38" module.
Removed trom new equipment, may have felt
padding on meta l bezel. 14 pin sirlQle row head·
er is pre-attached. Includes specJhook-up sheet.

CAT" LC D-46 $700
110 for $60.00 1 each

However, if bit 2 of port A is low, the
next executed instruction will be "call."
This means call the Dot subrou tine.

In the first subroutine, the line la­
beled as "dot," bit 1 of the port B is set
to "I." This high level will activate the
transmitter 's keying circuitry to start
transmitting a dot. The next two pro­
gram lines load decimal value "12"
(the delay constant) into counter 1.
Following this step, the program be-
gins to generate signals for the buzzer.
Instruction "bsf" sets to " 1" bit 3 of
port B. If you remember, previously
we made all port bits low. Now RB3
goes high and the buzzer produces one
click. But in the next step instruction,
"bcf" makes this output low, causing a
new click. A fas t repetition rate trans­
forms the clicks into a tone.

Instruction "decfsz" decrements
counter I contents by one unit and
compares the result with zero. Until
zero has been reached, the instruction
"goto" loops to the label "rptdot" to
produce new clicks, and continues to
decrement the counter until the content
of the counter becomes zero-then
the following instruc tion "bcf" will
make RB I low. The dot is now over
and the transmitter no longer transmits
RF energy.

But subroutine "Dot" isn't over. In­
struction "call" will execute another
subroutine, "Pause ." This begins by
loading decimal value "14" (delay con­
stant) to counter 2. The next instruction
decrements this counter until the delay
is complete and the counter is clear.
Note that output port lines RB 1 and
RB3 are not used in thi s subroutine.
We do not need to either key the trans­
mitter or produce sound. We only need
to get a standard length pause equal to
the length of one dot. The pause for the
audio signal is controlled by counter 2
and a much larger delay constant.

When subroutine "Pause" is over,
instruction "return" returns us to sub­
routine "Dot." But the last instruction
here also is "return," and the program
goes back to the "Dot" portion. From
there the program j umps to the point
labeled "BEGIN" to initialize counters
again, and starts checking which con­
tact on the paddle is being pressed.

Subroutine "Dash" is the same as
73 Amateur Radio Today. September 1999 13

An assembly language program

The assembly language program for
the keyer is presented in Table 1. As­
sembler software will examine thi s
program and ignore all lines beginning
from the semicolon. Others perform
assembly source code. This part will
be assembled by MPASM, the com­
piler included into the MPLAB inte­
grated development environment from
Microchip. The assembler will con­
vert readable text files into hexadeci­
mal code for programming the PIC
microcontroller.

The line beginning with the word
"list" informs the assembler what type
of a PIC microcontroller is used. The
next line determines the type of inter­
nal clock oscillator built into the de­
vice. In this case, it is an RC-type
oscillator.

The next five lines arc equating
statements which assign hexadecimal
addresses to file registers in the PIC
memory area. The line with ORG (ori­
gin) defines the address in memory
where the program code starts.

The line with the label "start" in the
first column of the program will teach
all port A lines to func tion as inputs by
loading hexadecimal FF (or binary
1111 1111) into a special tristate regis­
ter. Actually, this instruction only
needs five "Ts," because port A has
five input/output lines (named as
RAG--RA4) in this type of PIC. There­
fore, the three " l 's" in the left "F' are
functionally superfluous. In like man­
ner, the program will teach all port B
lines to function as outputs by loading
hexadecimal 00 (binary equivalent is
ooסס (OOסס into this register. The Port
B register is also cleared, which means
low level statements for each of the
eight output lines RBQ--RB7.

The label "BEGIN" shows the point
where delay counters are cleared.
When all three counters are ready, the
program begins the "Dot" portion.
Here the program checks for the low
level at the input port RA2. Electri­
cally, this point is wired to the dot con­
tact of the paddle. If bit 2 of port A is
high (paddle is not pressed to dot) in
accordance with the instruction "goto,'
the program goes to the "Dash" portion.



of course . is true on ly for the buzzer s
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2SV 2SV monitoring tone .,

CONTROL ,
Const r uct ion

' ~

RI ~
U2 The kcycr was bui lt o n a 30 x 35 mm
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C4~ DOT English d imensio ns arc approximate ly
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;J.. SI
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4 71< qu ant ities. However. I think it is nor-mv mal practice for rad io amateurs 10
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V KEYING The assembled hoard can be 10-
TO stalled into almost any transceiver.

0 1
~TRANSMlmR Limi tatio ns w ill be eithe r not enough

2N2222 room in its case (w hich seems incred-

I
ib le ) or some specific fea ture of the,
keying c irc uitry suc h as key ing with

Fig. 1. Schematic of the simple PIC C\V keyer. Unless otherwise specified. resistors are high sink current o r high voltage above
1/4 lV, 5% tolerance. carton-composition or film units. Appropriate equivalent parts ground. In this situation. transistor Q I
from Digi-Key (IJ KJcall he subs tituted as shown in Table 1. sho uld he used to drive a small re lay

with open co ntacts. Don 't forge t to in·

subroutine " Dot:' It IS fo llowed by speed varies from approx imately 5 wpm elude a sma ll sili con di ode across the

subroutine " Pause
-,

as we ll. T he o nly to over 30. To make a more narro w relay coi l 10 manage the ind uctive

differe nce is in delay constant value . speed ra nge , you may usc a higher spike when the rel ay co il is de-encr-

The decimal equivale nt is "37," which value of R2. gizcd (and, of co urse. do e nsure that

makes the dash d urat ion a lmos t th ree S igna l from pin 7 of U2 is used for
times larger than the dot or pause . keying the tra nsmitter. Q I functions as I Parts List Ia bipolar switch to key the transmi tter I
Circuit description

keying circuit ry. When port RB I goes IDesignation Part

Refer to the schematic di agram. Fig. high it tu rns Q I o n, thereby connect- I51 Any type CW keyer paddle
2. The circuit is powered from +5 V ing the collector network to grou nd.

! Cl , C3 IResistor R5 is for limiting base current. 10 IlF, 25 V electrolytic or
voltage regu lator UI . Capacitors C I tantalum (OK P5148-ND)
and C3 provide clear DC. and C 2 is for The piczc buzzer; connected to pin 9,

suppressio n of incoming RF energy monitors the transmitted Morse code C2, C4 Ceramic (C2: OK P4924-

from the transmitter. te xt. There is a nother unusual functio n NO; C4: OK P4905·NO)

T he keyer itse lf is microcontroller o f the buzzer. You will notice that the L51 Piezo buzzer element (OK

U2. Resistor R I keeps the reset inpu t buzzer ' s p itch is re lated to the cloc k P9924-ND)

on pin 4 high. Resistors R3 and R4 arc speed of the microcontrollcr. W hen the APl 25 k potentiometer (OK
pull -up resistors for inputs RA2 and o perator varies the Morse tra nsmiss io n CT2266·ND)

RA3. They provide high idle level at speed by ro tat ing the knob on RP I, it Ul 78105 small 5 V positive
the padd le 's dol and dash contac ts . will a lso vary the so und pi tch . At first regulator (OK NJM78l05·
Note that I do not spec ify left or right th is may see m like a di sadvantage. but NO)

co ntacts o n the paddle because that is a the positive effect of this is to make it U2 P1C16F84 microcontroller Imatter of the operator's taste . possi ble 10 estimate desired Morse (OK PIC16F84-Q4/P-ND)

O nboard components R2 and C4 10 - speed just by listening to the pitch of 0 1 2N222 or any general
gc thcr with o uthoard poten tiometer the tone . The lower the tone of o ne dot. purpose NPN silicon
RP I arc the RC circuitry for the internal the lower the Morse speed. No need to transistor (OK

clock oscillator, With the component overload the band with a series of dots PN2222ADICT.NO)

values shown here. the transmitt ing to check the transmi tting speed. Th is, Table 2. Parts list.
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Fig. 3(a). PIC keyer printed circuit board. component side.

:\'otes

am using the simple serial port program­
mer, which was included (al on g with
a deta iled__description and opera ling
procedure) in W2FS 's article .

SAVE 47%!
on 12 months of 73

Only $24.97
Call 800-274·7373

I . David Benson, "Easy PIC'n. A
Beginner 's Guide to Using PIC 16/17
Microcontrollc rs." Version 3.0, Square
I Electroni cs, 1997.

2. Available ar lhttp.z/wwwmicrochip.
com].

3. Available at [httpv/homey.swipnct.
sel-w53783] . !!l

This simple keycr is an example of
gaining knowledge and skills by se lf­
study. experimentation, and construc­
tion-and you end up with a very useful
station accessory as well! And, of
course, li ke most amateur rad io projects,
the project itse lf is ripe for further im­
proveme nts and modi fications. Keep in
mind that the program described in
this short article utilizes only a very
small part of PIC l6FS4 capabilities .

In closing , I wo uld like to ex press
my heartie st grati tude to my friend
Dave Evison W7DE for his valuable
remarks and comments .

Su mma ry
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GND

+9-15 V

RP1

MPLAB software. T his is the best en­
vironme nt for design and de bugging
your programs. This software can be
obtained free from the Microchip Web
si te (see Notes). The assembler com­
piler MPAS l\1 is incl uded in MPLAB
and also supplied separate ly. It may be
used to obtain source file s for the pro­
grammer, hut I prefer to use the whole
MPLA B package. On the Weh site,
you will al so find a manual fo r the
newest ve rsion of MPLAB, with de­
tai led explanations on how to work
wi th [his software .

The results of your work in M PLAB
wi ll he a file with ex tension *.hex. It
should he used in programm ing soft­
ware PIX (see Notes, note 3). Also,
you will need the programmer itself. I

R3 R U2 R2
Dot -i I-

Do.sh
R4

C30+

C40
U1GND Q1 R5

XMTR 0
Buz.

C1

the polarity is correct and the diode is
not DC conduct ive when the relay coil
is energized) .

It is wise to install the keyer board
directly onto the keyer padd le assem­
bly. This will ensure the shortest pos­
sible input wi res, and keep it away
from strong RF fields. A meta l enclo­
sure to further shie ld against RF en­
ergy in your shack is also a wise idea .
The accompanying photo reveals that
my keycr is an improvisation (which in
the Ukraine is standard procedure due
to the cos t of living and scarcity of
manufactured electronic parts) . It is
mounted on an old-fashioned telephone
polarized relay modified as a paddle.
But this is also the amateur radi o tradi­
tion. and I'm sure yo u wi ll conjure up
your own unique improvisations .

Programming

..

UY:;iDJ PIC ke er

Fig. .1(h). PIC keyer primed circuit board,
soldering side. Photo A . H Cbosed CW keyer.

First of a ll, you have to wo rk wi th
your assembler program in Microchip's



NumlHr us on your FHdbsck ClIrd

Y2K Portable J-Pole
\Vhat emergency will you need to handle?

Mike Agsten WA8TXT
401 W. Bogart Road

Sandusky OH 44870
[Iectrokit @sanduskyohio.com]

[www.sanduskyohio.coml1ectrokit]

potentially critical portion of the antenna
for easy duplication. convenience. and
improved long-term stability (no tape to
come unraveled ").

On the J-pole coupler PC board. the
outermost U is actuall y the co ld end
of the quarter-wave matchi ng section.
Inside it is the link cou pli ng loop and
don ut pads to mount the se ries tuning
capaci tor (3.5-:!O pF. Mouser :!-l-AA0:!2
or equiva lent) . Pads are a lso provided
to insta ll a small fixed capaci tor in pa r­
allel with the trimmer just in case the
one you usc is too small in va lue. The
remaining small pad is for RG-5 8 (or
equivalent) coax cente r conductor: the
two larger pads nearby accept pigtails
from the coax shield. one on each side
of the coax. The two isolated pads arc
drilled out to provide holes for coax
strai n relief. Usc a nylon tie-Vi ral' or
small mag net wire wrapped around the
coax and through these holes to secure it
to the PC board. Now your connections

C_I"C_.
1101 _ 1

~- L :r:=1 ::;;r:::::;";::::======-;;1-=====!T_._....."- _ I=_ iJ,...... ..

most handhclds. maximum power trans­
fer always occurs when the source and
load impedances are matched. Besides.
high VSWR nags at me. even when
overall results seem to he satisfactory.

The approach taken in this antenna
is so old. it might be cons idered nove l.
I was browsi ng through an early radio
hook and noticed in a diagram that a
half-wave Zeppe lin antenna (the orig i­
nal J-pole ) used link coupling be tween
the transmitter and the quarter-wave
matching section (which feeds the half­
wave radiator). Aha! Link coupling ... I
haven't seen that tried. so here it is ! It
aives fuJI band covcraee on :! meters.- -
with VSWR less than l .Sc--vcry broad.

"-I)' first attempt at construct ion used
ordinary hookup wire for the link and
plastic tape to hold it in place at the
shorted end of the matching section. It
worked line but. realizing the diffi­
culty of describing how to do it. I de ­
c ided to use a PC board to "freeze" this

P
or :!-mcter portable usc. I like
the idea of having a full- size
roll-up antenna available for

situations where communication neces­
sity outweighs the compact convenience
of the usual rubber- flex antenna. Some­
times . we need to "ge t o ut" be tter !
Roll it up and an antenna like this will
fi t perfectly in your Y:!K emerge ncy
preparedness kit!

The portab le . fle xible J-pole is not a
new idea: l've seen seve ra l over the
past decade or so and tried most of
them-but with mixed resu lts. Thcv
did radiate afte r a fashi on. but VSWR
was much higher than expec ted. and
band coverage was narrow or the coax
tap point for a decent match was very
picky and diffi cul t to move. While
moderate VS \VR can he tolerated hy

Photo A . Y2K portable l -pote alllell/la,
coiled lip and ready TO go. Fig. J. Portable l-pole al1lelll/G for 2 meters.
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• Pre-Assembled sections made of 6061-T6
anodized alummum and constructed of 18-8
sta in less steel hardware

• Easy ' Walk-Up" tower installation- No gm 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 datvn the outside of your tower
raising and lOwering your antennas by simply turning a winch.
Move yolK antennas and rotator systems out of danger. work on
your setup et ground level, and much more!

Complete Tower Packages Include: 10 fool aluminum
tower secncos. concrete footing. hinge base for easy installa­
tion. Hazer. grounding kll: . Kevlar guy kit and 48 state shipping'
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Omega Sales
P.O, Box 376

Jaffrey, NH 03452
800-467-7237

The Pouch

State make and model of your I-IT.

All pouches $ 18.50.
With shoulder strap add $5.00.
Shipping & handling $3 .50.
Send check or m.o. to:

• iE
Phone

(937) 426-8600
FAX

(937) 429·3811

13620 Old Hwy 40 · Boonville, MO • 65233

Choose from neon red, lime, or royal.

Protective carryi ng case for your HT.
Tough, washable neoprene and nylon .
Neoprene is tough stuff that absorbs
shock like no leather case ever could!
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00

Pig. 2. Full-scale etching pattern.

are all secure, and nothing can move
aro und or shift over time.

The coax cable may be any length
you wish, fitted wi th a connector on
the far end to mate with your trans­
ceiver. I chose a five-foot length with
BNC connector fo r general usc, but if
you anticipate pulling thi s antenna up
into a tree or some othe r support. use a
longer piece of cable to gain that
height advantage.

TIle remainder of the matching section
and lhe half-wave radiator arc fabricated
from a single piece of plastic-covered
1OO:Icrtire, approximately 55 inches Ioog.
The type I used was a standard radio
store item wi th conduc tors spaced 0.8
inches and roughly fifty percent dielec­
tric fi ll in between, alternating between
plastic spacers and ai r.

Measure 13 inches from one end of
the line. and in the middle of the next
spacer section beyond that point, make
a II2-inch gap in one side of thc line (the

gap is placed in a spacer section so it
won't weaken the struc ture as it would if
you placed it in an air section). Now



YAESU

T5-S70D(G)
Full Featured HF Base

(5) Model Includes 6 meters

TH-D7A
FM Dual Bander APRS and
9600 Baud m e Buitt-in

Continued on JX,lge 36

some what-c-espccia lly the distance
from the coupler to the gap--so you
may have to experiment.

If you're tempted to push this an­
tenna into a piece of PVC tubing (with
end cap) for use as a fixed station an­
tenna, it will work-but not with the
dimensions given. For use inside a 1­
inch-i.d. PVC tube with a wall thick­
ness of 1/8 inch, you can make the
coupler-to-gap di stance 11 -7/8 inches
and shorten the radiator to 34-3/4
inches . Adjust the link tuning capaci­
tor for best SWR with as much of the
antenna as possible inserted in the
tube. and then push in the rest.

T he antenna can be supported within
the tube by drilling the wall appruxi­
mately 18 inches down from the top
and inserting an insulative pin or
small-diamete r rod through one of the
air sections of the ladderline . Seal the
ho les to keep the rain out. Keep in
mind thai th is antenna was designed
for typical handheld transceiver power
levels. Though it showed no evidence
of RF heating (in the trimmer capaci­
tor) with a 10 watt transceiver. I doubt
if it would handle a whole lot more
than that. If your power needs are
greate r than the to walt level, I suggest
you substitute a mica compress ion
trimmer like the ARea 401 if you can
find one .

Photo B. Antenna detail.

VX-5R
5011441430 MHz
Heavy Duty FAf
Handheld

FT·l00
HFI6Id12W430MHz

SUptN' Compact
Transceiver

te-748
100 Watt HFI6M12Af
Transceiver

ICO

Ameritron AD' Bencher Butternut AfFJ
Cushcraft Diamond MAHA Astron
Kantronjcs Larsen Mirage Lakeview

FT-847
All Mode HF/5011441430 MHz
Unequaled Satellite Rig

te-2800H = ::=!!!!!!
Dual band, 5Ow135w.

Large, Color
LCD Screen

te-706 MKIIG
HF/50/1441440 MHz
Plus New Features
& More Power

,MI.
NEW

' I

Route 272, Wabash Center
1233 N. Reading Road

G Steve ns , PA 17578 •
aE Lancaster County •

located 2 miles south DI llie PATurnpike t oil 21 on R12n

M,T,F U W,TH 9-8 Sa/9-3

measure 12-7/8 inches back toward the
same end. cut the line. and remove 1/4
inch of insulation from each wire.
Connect this end of the line to the large
pads at the open end of the outer U on
the coupler PC board. The distance be­
tween these pad connections and the
beginning of the gap should be 12·5/8
inches.

From the other side of the gap, mea­
sure out 37-5/8 inches and cut the
ladderline at that point. Remove 1/2
inch of insulation from each side of the
line and bend the wires at right angles
so that they touch each other. Solder
them together. This makes the radiator
just over 37 inches long, and connect­
ing the two wires fattens it consider­
ably for broadband performance. For
suspending this antenna vertically, at­
tach string . shoelace. or small rope of a
length that will suit your needs.

With the antenna hanging in a clear
area. adjust the link tuning capacitor
for minimum VSWR while transmit­
ting in the middle of the band. Re­
flected power should go down to zero

or nearly so, and VSWR at the band
edges should not rise much beyond
1.3 to 1 (at least that was the case in
several units built and tested here).

Other types of parallel conductor
transmission line. even 1V twinlead,
should work with this coupler PC
board, but differences in propagation ve­
locity will likely change the dimensions
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Defogging Microstrips
All intro to nticrostripline f ilters.

Jim Kocsis WA9PYH
53180 Flicke r Lane

South Bend IN 46637

T
his artic le describes microstip­
li ne filters. They perform the
same fu nctions as LC circuits

but don' , loo k anyth ing like typical
lines. r II show you how to design and
make your own. I ret raced my steps as
I was tryi ng to develop one. so you
wouldn't waste lime and make the
same mistakes I did . Let 's try to re­
move some of the fog surround ing this
topic.

I needed an input fi lter for a micro­
wave downconverter tha t I built. It
translates microwave frequencies to
VHF. Without a fi lter at the RF input.
the signal was noisy because the con­
vcrter combi ned both the desired sig­
nal and the image noise in the output I
had seen microstripli nc filters in corn­
mercia! equipment. but had no idea
how to design them or how they
worked. The filter I designed provides
noise-free signals. whereas before the
signal was covered with so m uch noise
that it was useless .

These fi lters can be used in equip­
ment for the +to. 90:! . and 1296 ~IHI

ham bands and the 1691 J\.'IHz weathe r
sate llite band (my application). They
arc useful at higher frequencies if test
equipme nt is available tha t can go
higher.

Theory

Microstripline fi lters can consist of
several grounded 1/4-wa velength-long

" ""
sections of pri nted ci rcuit track on
double-sided PC board. See Photos A
and H. The energy in one: element is
coup led into the next c leme nt due to
the ir close proximi ty. T hey resonate at

Plwto A. Fromleft . fi lters I, 2, and 3.

one frequency. j ust like a 1/4-wa \"e an ­
tcnnu. The loss through the fi lter is de ­
termined by the spaci ng between the
elements and the number of e lements.
The bandwidth decreases (gets sharper
or narrower) as the spaci ng be tween
clements is increased. and the loss

Cont inued on p age 20
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Photo fl. From /elf. filters -I. 6 (f itter 5 after trim], and 7.

board insulating material affects the ve­
loci ty factor because it has a dielectric

constant d iffe rent fro m that o f air. T his
make s the lines sho rter than they
wou ld he if the d ie lectric was air.

In this article . I'll di scuss two con­
figurations of micros tr ipliue filte rs:

comb and intcrdigital. In a comb con­
figuration. all the lines arc grounded at

the same e nd. In an imerdig'iral con­
figuratio n. the g rounded e nds alter­

na te . I obtained g reater loss w ith a
co mb configuration . T he graphs di s­
c ussed later will dem onstrate this
h igher loss.

'"'"'"

Development and design

T he first thing I always d o whe n
s tarting a new co ncept is to go o ver all
m yoId Issues of 73 Maga-ine, Ham
Radio, QST, and th e AURL Handbooks.
I a lso get RF Design at work a nd keep
a fi le o f articles that I think I m igh t

need 111 the future . A fte r spend ing
man y hours searching for in formatio n
o n niic rostriplinc fi lters. I found o ne
brief art icle In /-/(//1/ Radio (Ref. I),
one page in the A RRL UHF and Micro-

There is a th ird type of co nfiguration
that I d id not try. It uses 1/4 -wa ve lines

gro unded a t the input/output and 112­
wave floating lines for the imcrmcdi ­
ate lines. Sec Fig. I. I don ' t know
whet her thi s type has other desi rable
charac teristics . See Ref. 3 for further
dctai Is.

The actual lines shou ld he 50 ohms
impedance. because that provides a
good match to othe r devices (t he LNA.
m ixer, ctc. ). The inp ut and output track

sho uld al so be 50 o hms impedance .
For O.062 -incb g lass epoxy hoard , a 50
ohm line is u.f On-inch w ide. The 50
ohms is determined hy the line w id th
and the type and thickness o f substrate .
A good article on determin ing the im ­
pedan ce o f vario us thicknesses. sub­
strates, an d line wi dths was ref eren ced
by many othe r art icles . See Ref. I . To
obtain the d esi red 50 o hm impedan ce,
the input a nd o utput taps shou ld he
about 1/3 o f th e way up from the
ground e nd.

""'
'"""'"

.,
'"o

Defogging Microstrips
continuedIrom pane /9

Increase s as the spac ing is increased.
(Compare Figs. 3 and 4. )

The a mou nt o f loss yo u can to lera te

and the bandwidth you requi re d eter­
m ines the spac ing. Yo u can ad d I11m c

cle me nts and get a sha rper filter curve

(s tee pe r sides o n the filter res po nse:

compare Figs. 3 and 5 1. hut more board

space is required . If yo u warn lo ts o f

rejec tion fa r fro m the passband and a
wide pass hand . you may have to stag­

ge r tun c the clements. maki ng eac h
e leme nt resonate at a s lightly different
freq uency. T here is no one tiller con figu­

ration (number of cle me nts and spac ing )
that is corr ect for every application.

S ince the 1/4-\....ave lines (wc' H ca ll

them lines instead of PC tracks) are

const ru cted above a g round p lane. the

.,"

."

j
•"1:25

."

."
-

Fig. I . Typical PC board «rtwori: (or
"jloaril/g I!.?-Il"(/\'c" design.
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~SOTRON
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Go to K, word St>orch & Tv in: Isotron

A Market Guide to Modern S.W. Radios
• New 4'" Ed.
- 20 Chapters
-78 Pages
-106 Photos
- Printed 11/98
- Covers last
twenty years.

- 100 Receivers
- 50 Variants
«Includes

portab les &
tabletops.

- ' 5.95 (+S2 snip)

Buying a used shortwave rad io can pro­
vide great savings ifyou have the facts. This
affordable market guide features the top 100
most sought after portables and tabletops
produced in the last 20 years. Each radio
entry includes: photo, specifications, fea­
tures, ratings, plus new and used values.

For those with an interest in tube radios.
commercial models or exotic foreign manu­
facturers. we suggest ShOrtwBve Receivers
PBst & Present· Third Ed. "24.95 (..'3 ship)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Orders: 800431·3939
• Info: 614866·4267
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and Microwave Experimenters Hand­
book listed an example of a filter but
didn 't provide much design infonna­
tion . The besr guidelines I was able co
ohtain came from Chuck Hougbton.
He sketched out some notes in answer
to questions I posed and said I would
have to experiment with the design.
The handwriting was on the wall ! It
was time to stop reading and start
making some filters !

Where I work. we use DOX (Des ign
of Experiment) and Taguchi methods
wherein wc vary one (or more)
parameter(s) at a time to see the effects
of each change on a given design. Us­
ing these techniques to develop the re­
quired fil ter. I would have to vary the

­...,..

-... ... <GO ... ...
•
~

."

."...
1"
'"...
...
...
...

wave Experimenters Handbook (Ref.
2), two very technical articles in RF
Design (Refs. 3 and 4). and some tech­
nical correspondence I had with Chuck
Houghton WB61GP about 7 years ago
(he does the excellent Above and Be­
yond column in 73 Magazine ). One RF
Design article didn' t really explain
how the filters function but was just a
computer program you could purchase
or enter yourself. The other RF Design
article discussed a lot of theory I didn' t
understand. The Ham Ra,pio magazine
article showed a little of what I was
looking for; it described 2- and 3-ele­
ment fi lters and demonstrated that 3
elements produce a sharper filter than
one with 2 elements. The ARRL UHF

Fig. J. Frequency response curve cffi lter 2, 3-pole• . / 00" spacing. interdigitai configuration.

Fig. 4. Frequency response curve a/ filter 3. l -pole, 5/16"spacing. interdigital configuration.
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Fig. 6. Frequency response ('III1'e offitter 5. 'i-pote. ./()()" spacing, interdigital cOl/figuratiol1.

18001150n ..1550"..

The o nly change to be made at this
po int was to change Fig. 7 so that the cl­
ements we re more fully engaged with
the corr ect length. The fi nished fi lte r
perform ance is shoevn in Fi~. 8. While
the fi nal design docs have more loss
than I thoua ht m v rcccivcr co uld tol er-o •
ate. it actually worked fine as-is fo r my
applicatio n. Later I'll di scu ss how to
reduce the loss o f the filter. If yo u mus t
change the length o f a filt er clemen t a
signi ficant amount to get it exac tly on
frequency. do n' t forget 10 mo ve the in­
pu t and o utpu t lines to 1/3 the distance
from the ground end. T his w ill re tai n
the 50 o hm input/output impedances.

Fi Iter line leng ths for the frequenci es
I tested arc as follo ws: 450 M Hz­
3.625 inches: 1400 MHz- I.OO inch ;
and 169 1 MHz--O.XS inches.

Making the filte r s

To compose the filter art work I used
the Paintbru sh so ftware that comes
with Windo ws 3 .1, Win95 . and Win
NT. You will have to turn on the coor­
dinates (X. Y ) to pro vide information
on the position ami d imensions o f the
filter c lemen ts. Use zoom so yo u can
see eac h grid sq uare. You shou ld a lso
have the gridlincs turned o n. This soft­
ware will g ive yo u O.O I- inch resolu ­
tion. which is adeq uate for th is type of
filter work and most other PC artwork
you may need .

Se lect bl ack for the co lor. then beg in
clickine alon e the outline o f the tracko 0

you need. Arter this usc "fill" (the icon

""1660"..
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given spaci ng and number of clements.
In Fig. .j. the lines we re placed farther
apart. Note that the loss at the pass fre­
q uency is very high (- 17 dB ). In Fig. 5
the number of eleme nts was increased
from 3 to 5 . Thi s change provided
steeper sides. ind icating more atte nua­
tio n of unde sired frequencies.

Fig. 6 shows a filt er that has the
proper spac ing . It' s an imerdig hal con­
figurat ion and was purpose ly made too
long so that it co uld he trimmed to reso­
nate at the desired frequency (1 691
MHz). After trimmi ng , notice in Photo
Bfb) that the cle ments are no lo nger
fully engaged . Th is showed up as more
attenuatio n than I thought should be
present (- 10 dli }, although the curve
had the correct shape.

M",......,..,..
•

.as

•"·25

Photo C. BOt/OIII I 'inl ' (d"SMA COlll1ectors.

spacing . try both imcrdigita l and com b
config urations. and vary the number of
c lements until I obtained the desi red
bandwidth and loss.

I begun by building a filter that I
co uld eas i ly test and ana lyze with o ur
com merci a l generato r. Both the fre­
quency and leve l can be set acc urately.
The fi rst filter I built resonated at
around 450 :\1Hz. we ll wi th in the
range of both the spectrum ana lyzer
and the commercial sig na l generato r. I
plotted the data showi ng the pcrfor­
mancc of each filter a fter it was built . I
made more filt ers that had different
spacing. a di fferent config urat ion. and
a differe nt number of cleme nts. Plo ts
o f filter performa nce vs. fil ter type are
sho wn in Figs. 2 throu gh 8. See a lso
Photos A, R, and C.

Flgs. 2 and 3 show the diffe rence he­
t\vccn como and intcrd igita l con fi gura­
lions. Comh fi lters have about 3 dB
more loss than in tcrdigual ti llers for a

FiR· 5. Freouencv response ("II/W offittcr-i. 5-po/e, .uxr: spacing, interdigital coefiguratton.
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After printing the track onto the spe­
cial media. use a common clothing
iron to transfer it to double-sided
copperclad board. I've used both lite
paper-based and the blue plastic film
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The POWER STATION is a 12v x 7 AmplHr ge l-cell
ba ttery. It comes complete with a built in voltmeter, a
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II powers mo st hand held radios at 5 warts for 2 · 4
weeks (depending upon how long winded one is). It
will also run a VHF, UHF, ORP or HF mobile radio , such as the lcom 706 at 100 watts. There are
no hidden coste. Al l thaI is required is a mobile power cord or HT cigarette lighter adapter.

The POWER STATIO N pro vides 12V from a cigarett e l ighte r outlet and has two recessed
term,nals for hardwiring , A mini-phone jack with 3V, 6V, o r 9V output can be used seoeretets lor
Co player. weucnen. etc . The POWER STATIO N can be charged in an aulomobile in only 3
hours. or in Ihe home in 8 hours . The charger will automatically shut off when the battery is
complelelv cha rged. Therefore , The POWER STATION may be cha rged even when it has onlV
been slightlV d ischa rged (unnke e n-c ece that have memory). The charging c ircuit uses voltage
sen sing circui try. Other brands are timed chargers, which always charge a battory a fuli cycle. If
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that declare ' YO UR BATTERY IS NOW DE AD". The voltmeter can even be used 10 measu re
voltages of other sources. Dealer Inquiries /nil/ted

Send Check Of MiD for Model 752 fOf $49.95 + $10.50 SIlt. Include UPS·able address alld tel. no, to:

product is very easy to usc. It requires
that you have a laser printer to print the
track image on their special media , See
Ref. 5. (I've used Press-n-Peel to make
these filters and several other boards
and only had problems the first time.)

."

..,

..,

...

...

...

...

...-
Fig. 7. Frequency response curve offilter6; this is filter 5 trimmed to peak at 169/ MHz-

looks like paint being poured from a
can) to complete that section of trade
Make sure the outline is solid, c r else
the entire image will be filled in. (Use
"undo" if you missed a grid square.)
You should start ncar one comer,
working out from that corner toward
the center of the work area. The soft­
ware provides a 6.4" x 4.8" working
area. I recommend starting at an even­
numbered grid square, say 100,100.
That way you can make the track
width the required 0.100 inches.

The spacing will be what you deter­
mine to be best for your application.
and the length will be what you need.
Note the difference between the coor­
dinates of the upper left and lower
right of a given track. and that will
give you track width and length . For
example , assume the upper le ft is
100,100 and the lower right is 300, 110.
Subtracting the first point from the sec­
ond, you can determine that the track
is 2 inches long and 0.100 inches wide. I
recommend putting a single line "test
pattern" near the edge of your board
(away from the filte r e lements) that is
exactly I inch long and has a short per­
pendicular line at each end. This test
pattern is shown in Fig. 9. If thi s line is
exactly 1 inch long on your printed art­
work then the rest of the artwork is ac­
curate. If not, then the rest of your
artwork is wrong. Verify that you have
the scaling set to 100%.

I used Press-n-Peel to transfer the
artwork to double-sided board. This
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Fig. H. FIl.'qllt'IlCy response curve of fil ter 7. 5-/J( )/e..J(x r spacing, interdigitul configuration.

Summary and other changes

As yo u can see. I bui lt a lo t of filte rs.
By keeping characteristics that he lped
pe rform ance (O.100- inc h ins tead of
5116" spac ing, using an irucrdigital in­
stead of comb co nfiguratio n) and dis­
cardi ng ones that hurt performance. I
\vas able to get close to the desi red
handwidth and loss.

You will need access to a spectrum
analyzer a nd a yeO at a mi nim um. If
yo u don ' t o wn an analyzer. perhaps a
broadcast eng ineer at a local TV/FM
station (hopefully a ham ) can let you
usc theirs. The veo is adequate for
the home ex perime nter. Of course. a
generator is e asier to use .

These filte rs are not made for trans­
mitting applications. I don ' t know how
m uch power they can hand le. since my
applicatio n was for rece iving . I didn ' t
have any eq uipment to measu re SWR,

made using Excel software and data I
recorded manua lly.

The HI' gene rator I used only goes
up to I I00 ~1Hz. I needed a II Iter that
ope rates at 169 1 :'vlHz, and I needed to
test it we ll above 1691 Ml'lz. To test
abo ve 1100 Ml-lz, I used a POS-2000
veo from ~1ini ·ei reu its (Ref. 6) . T he
veo costs $20 (plus handling/shippi ng )
and covers 1300 MHz to 2lXXl ~tHl

with about 15 milliwatts output power.
They make very good . rugged v eos.
They arc a ll 50 ohm o utput impedance
and cover frequencies from 10 M H/. to
2()(x) MHz. Obtain the data sheet that
covers the unit you usc. They are tuned
o ver the range with a pot as shown in
Fig. 10.

You"ll also need to design a simple cir­
cuit hoard for this "generator;" The
veo's pins arc all o n 0 .100" centers. so
the layout is very simple. I rec ommend
gelling a co py of their RF/ IF Designers
Handbook and VCO Designers Hand­
book. Sec Ref. 6. They have ex tensive
and very useful theory and practical de­
sign and construc tion information on
various types of microwavecomponents.

I used SMA-type con nectors to
coup le signals in and o ut of the fi lters.
I bought used o nes at a hamfest for SI
each. New ones cost SIo. They mo unt
on the edge of the board as shown in
Photos e a nd D.

1BOO175011001650""

Testing the filters

",.
1550"",...""

i nc h1
1- - - -1

1300 1350

•I..,
."
."
."
-as

.,.

.as

...

...
~

types. and prefer the latter, I use
Scul/,;h13~1 Super 13+ electrical tape
as a resist for the ground plane. Hand le
the hoard very carefu lly when attach­
ing the tape. The track resist on the fil­
le r side call come off if you scra tch it
too hard . r used c tcham from Radio
Shack that I heated with a 100 ....utt
spotlight held about (l inches above a
small plastic tray. Please d Ol/ " po ur the
used ctcham down the d rain! It wi ll eat
metal (it ale the copper from your hoa rd.
right"). so must he di...carded properly at
a hazardou s mate ria l han dli ng station .

To ground the one end ofeac h filter el­
cmcru. I drilled a small ho le (O.044· inch­
diameter). pushed a small wire through .
hem the wire o ver on both sides. and so l­
dered it on both sides. Make sure that
you arc drilling all ho les the same dis­
tance from the ungrou nded end. or else
the lines will he a different physical and
electricallength. thus spoi ling the shape
•.md performance of the filt er,

I don 't know ho w close the e nd of
each element can get to the edge of the
hoard before filter performance starts
to suffe r, I used a minimum 1/2 inch
spacing all aro und the hoard .

Co nnect yo ur signa l generator to the
spectrum analyzer and adj ust the le vel
of the generator (if yours is adj ustable)
until the disp lay reads nearly fu ll scale
so yo u can use the fu ll range of the
analyzer. Then insert the fi lter to he
te sted in line between the analyzer a nd
generator. Vary the frequency from the
lowest to the highest frequency of in ­
terest. The lowest should he well he­
10\v the "image" frequency of yo ur
converter if yo u are bui lding a lowsidc
injection converter.

The range ove r which yo u test the
fi lter should include a ll freque ncies
you want to reject and pass. In my
case. I wanted to pass 169 1 ~1 Hl and
reject 141 6 M Hz, since 141 6 MHz is
the "image" o f 169 1 MHz. The image
frequency is two times the IF lower than
the frequency you want to receive. [My
IF ;s 137.5 ~H, ; 169 1 - (2 x 137.5) =
14 16 .] Plot the freq uency vs. Jeve l o ut­
put every 25 ~1Hz (more or less. de­
pending upon what kind of resolu tion
you need on your filter 's performance).

Note that the level without the fi lter
in line is the start ing level. All the data
points with the fi lter in line arc below
the start ing level (negative d B). The
fi lter ideally would have no loss (0 dB )
at the center freq uency and lots o f loss
(-40 dB or more ) away from the center
freq ue ncy. Plot the data points you
took using axis scales as shown in

Fig. 9. Primer scaling test pattern. Figs. 2-8. The plots shown he re v..-ere
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Photo n. Top view of SMA connectors.

so I couldn ' t determi ne the inpu t and
ou tput impeda nces . They may be
slightly different from 50 ohms and may
be reactive (capacitive or inductive).

Tuning capacitors ca n be added at
the ungrounded e nd of each line in the
fi lter to allow the ce nter frequenc y and
passband to be va ried or if yo u want to
tunc the filter exactly on the desired
frequency. If yo u want to e xperiment
with th is feature. make sure yo u use
high q ua lity piston-type capacitors. Be
aware that they are not cheap! I bought
some at a hamfcst j us t in case I needed
them. They were 55 each. That's 525
for a five-e leme nt fi lter! I prefer to
make the passband a little wider than I

+2 0 V

1 0K
1 0 tur n

Fig. 10. veo schema tic.

rea lly need- Thi s ensures that the fre ­
q uency you want to pass unattcnuated
will be in the passband. At the higher
frequencies (over 1(0) ~lHl) . only a
fe w picofarads of capacitance is needed
to move the frequency of each line many
megahertz. To increase the bandwidth
by a large amo unt. the lines should be
stagger tuned (each line is tuned to a
di ffe rent freq ue ncy so the overall re­
sponse is a summation of the ind i­
vidual re sponses). This requires a
tracking sweep generator that all ows
you to get an instant picture of the
filter' s response c urve. I understa nd
that tracking sweep gene ra tors are
q uite rare , so if yo u have access to one.

+8V

RF Ou t

consider yo ursel f very lucky! The al­
ternative is to use your e xisting se lUp
and plot the results of each tuning ad­
justment you make . Obviously. th is re­
q uire s infi n ite patience a nd good data
taking/analysis ski lls.

The cos! o r materia ls is very low.
Doub le-sidell 0.062" glass epoxy circuit
hoard is available at larger ham fests. The
Press-n-Peel is the most ex pe nsive
item you"Il have to buy, It runs around
SI for an 8-1/2 x II sheet. If yo u want
to be real cheap (okay, conscrvative lj.
you can usc part o f a shee t o f the
Prcss-n-Pccl taped to a full- sized shee t
o r regular printer paper. Run a test on
regular pape r to see where to tape the
Press-n-Pccl. Put th is "carrier" paper
in the printer paper bin a nd print yo ur
artwork.

I enjoyed making: the fi lters. analyz­
ing: the data . and learning how each
variable affected filter performance. If
yo u dec ide to try the techniques de­
scri bed he re. p lease writc me a nd let
me know how yo u did. I wou ld enjoy
hearing from yo u and am will ing to
provide help a nd share all my no tes.
Please se nd an SASE (thanks!}-I' n
cover a ll the copying costs.

Many thanks to my wife Yvonne for
proofreading the text o f thi s article .
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Secrets of Transmission Lines
Part 2: Review ofACfillldamelltals.

Jack Kuecken KE2QJ
2 Round Trail Drive
Pittsford NY 14534

[KE2QJ@Juno.com]

T
he original dynamo was an AC that a helical coil of copper wire. c th­
rather than a DC machine . How- c rwi sc nonmagne tic . wo uld be ha ve
e ve r, a lternating curre nt seemed identically to a bar magnet when an

10 be significantly less useful than di· e lec tric current (lowed through it. T his
reel current. One cannot charge a bat- work uuractcd the attention of Andre­
tcry, conduct electrolysis. or electroplate Marie Ampere. who showed that there
with alternating current. Arc lights opcr- is a physical attraction between wires
ale poorly on AC and welding is rcn- carry ing curren ts flowing in the sa me
dered more difficult. Furthermore. the d irectio n and a repulsion be twee n wire
behavior of c ircuits e xcited with alter- . , . it dicarrying curren S In Oppt>SI e If CC-

nating current was profound ly more tions. T his is very cas)' to prove ex­
difficult for investigators in the early

perimentally. The apparatus of Fig. 1
1800s to understand .

is eas ily made from a couple of screw
Probably the most puzzling ite m was

the fact that Kirchho ff' s Law was no t eyes a nd a leng th of stiff copper wire .
T he stro nger the curre nt. the fa rther

obeyed.
the bai l will swing our.

In the circuit similar 10 Fig . 3 of Part
Note that the batter)' polarity can heI and equation 1-6 . the value of i was •

·1 1 h I" reversed without changing the result.not nccessan y eq ua to t e sum 0 I I +
. .. fact.! 11 II si nce the c urrent in both the stationary
1

2
+ ... 1ft : In ac t. It was usua y srna cr.

. loop a nd the bail arc reve rsed. A smallIn a series circ uit, E was no t neccssur-
·1 I ' E E E· I· t transformer with a lamp in se ries 10I Y cqua 0 I + 2 . . . + n: In act. It
was usually smaller. too . In addition. limit the current ca n he substituted for
current would see m to flow in circuits the battery and will also do the same
where there was no connection. It is thing. The ang le of the bail w ill he pro­
not hard to imagine that it wou ld take a portional to the absolute value of the
cons idera ble amount of investigation average current. By abso lute value we
to ex pla in this behavio r; mean without regard to algebraic sign.

In 1820. Hans Christian Oersted If the a lgebraic sign is incl uded. of
foun d that an e lectric curre nt flowing course. the average current is zero since
in a wire would deflect a compass. In you have as many positive as negative
the sa me year. Francois Arago fo und cycles.
26 73 Amateur Radio Today • September 1999

E lect romagnetic ind uctio n

In 1829. Joseph Henry wou nd a
layer of insulated wire on a Ucshapcd
iron core and fou nd that it made a very
powerful magnet whe n energ ized. The
illustratio n in Fig. 2 shows the electro­
magne t with a significant addition.
Hen ry found that whe n the switc h was
cl osed. there was litt le or no sparking:
however, when the switch was ope ned.
there was a large and vigorous spark­
much more energe tic than could be ob­
tained fro m the batte ry alone . In 183 1.
Michae l Faraday fou nd that a second
wind ing no t e lectrically connected to
the fi rst wou ld show an e lectrica l im­
pulse when the battery was firs t con­
nected and also whe n the c ircu it was
ope ned. Th is is termed electromag­
netic induction. A c ha nging current in
the primary c ircuit ind uces a voltage in
the secondary

To duplicate the e xperiment. it is not
necessary to \vind a lot of wire. al­
though this could he done using a large
iron nail. Sma ll. cheap trans fo rmers
(for e xa mple. 12 V. JOO mA o utput)
arc often made with the "E" and " I"
core pieces not interle aved. If yo u PI)'
open the meta l frame. the " I"' will fall
o ff in one piece . With a sing le D cell.
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Stored energy

In both the inductor and the capaci­
tor, the energy is taken up relatively
slowly and the spark is evidence of the
sudden release of the stored energy. In
lhe inductor, the energy is stored in
building the magnetic fie ld. This is a
fonn of kinetic energy and quite analo­
gous to the action of a hammer. You
store energy of motion swinging the
hammer, and the hammer imparts the
energy to a nail in the few milliseconds
that it takes for the nail to stop the
hammer head. The energy stored in the
ind uctor is:

device used was the "condenser" or
Leyden jar. The Leyden jar was a glass
jar with foil on the outside and the in­
side with no electrical connec tion be­
tween them. There was usually an
insulating cork with a rod Slicking
through that contacted the inside foil.
With an electrostatic generator you
could "charge up" the jar-and the
spark that ensued when it was dis­
charged was much more vigorous than
what could be obtained from the elec­
trostatic generator alone.

As an experiment, take a 9-volt tran­
sistor battery, an analog voltmeter with
a 10 or 12 volt scale, and an electro­
lytic capacitor with a J()(X) or 2000 JlF
rating (of course. with a 9 or more volt
rating). Touch one of the capacitor
leads to the battery, and connec t the
other to the battery through the volt­
meter, observing polarity. The voltme­
ter will initially jump to a 9 volt reading
(it may even overshoot a bit) and then
the voltage reading will taper off,
eventually winding up at zero. The ca­
pacitor is now charged, and its voltage
is equal to the battery voltage so the
voltmeter reads zero.

Short the capacitor with something,
and you will see a suhstantial spark. If
you short the capacitor on a piece o f
printed circuit board. it may even blow
a hole in the foil. Note that shorting the
battery itself will not make a visible
spark. The capacitor stored energy
from the battery over a period of time
and released it in a much shorter pe­
riod- therefore the vigoro us spark .

Fig. 2. The electromagnet and etearomag­
netic induction. When the current is estab­
lished in the primary circuit. energy is
stored in the magnetic field. When the cur­
rent is interrupted. this energy is dissi­
pated in the form ofone or more arcs.

Fig. 1. When the cift'uit is dosed. a "V "
cell will drive about an ampere through
the cift'uit and the bail will kick. out
sharply.

you can investigate the magnet proper­
ties and the primary sparking. With an
analog voltmeter on the other winding,
you can investigate the induction. The
analog meter is specified because it
shows transient voltages better, You
can see how far the needle kicks,
whereas a digital meter just flashes
digits too fast to follow.

You really do not need a switch. You
can open and close the c ircuit just by
touching the wire to the battery, How­
ever, if you are holding both s ides of
the circuit when you break it, you can
get a rousing shoc k even with j ust the
1.5 volt battery. The spark voltage is
many times higher. We will get back to
this shortly.

Capacitance

Another property to be investigated
is capacitance. When people were work­
ing with sta tic electricity, a standard



d irectio n. Refe rring to Fig. 3 , let LI S as­
sume tha t we have a vector one unit
long pointing cast. If we app ly the op­
erator "i" once, the vecto r is no w
north . App lying the operator a seco nd
time leaves the vector west. But west is

equa l to m inus cast . Thcrcforc. j "j orr
is eq ua l to a min us one and j = "';::j ­
and the re is no suc h number !

Charles Prote us Steinmetz worked
in the Ge nera l Electric laboratories in

Schenectady, New York . He was fond
of say ing that there is nothing more
imag inary about imag inary numbers
than there was about the dista nce he­
tween A lbany and Schenectady,

Referring to Fig. 4, a nd de fini ng +
as cast and -i as north , we sec that we
co uld describe the dis tance as -9 + j 12
m iles .

Furthe r, us ing: the Pythagorean thco­
rem we call comp ute the straight-line
di stan ce as:

The firs t of these desc ripti ons is in
rectangu lar or Cartesian coordi nates
and the second w ith a len gth and an

an g le is in po lar coordi na tes. When
vectors have to he added or subtracted.
they arc mos t e as ily done in recta ngu­
lar coordinates. Vector mul tip lication
and d ivis ion arc most easily do ne in
polar coordin ates.

A nothe r use fu l re lat ions hip is
Eu ler 's equation. Whe n we describe a

vector such as the one above as 15
m iles/ 126 .X7 degrees we sec that this
is rea lly a shorthand way 0 [" describing
Euler's equat ion as sho wn in Fig. 5.
Eu ler' s eq ua tio n is a way of transform­

ing between coordi nate systems .

where

v = V *sin(w*t) vo lts
"(2-X)

Ji st \/ 1 ( 9'~ 9 ) + ( 1 2 * [ 2 ) J 15
m iles

and
ang le = I XO - arcta n ( 1219) I XO ­

53. 13 = 126.X7 degrees

Back to components

Now let us consider some AC cases.
O ur instanta neous AC vo ltage is de­
scribed as:

hut Q is eq ual to the integra I o f i"d.

where

Q = charge in coulombs

whe re

C is capacitance in farads

d id = ElL amperes per seco nd, ,
(2-2 1
where
E = vo lts
L is inductance in henrys

W = (C*E!)/2 joules
(2-3)

E = Q/C volts
(2-4)

O n the other hand , the ene rgy s tored
in the capacitor is potent ial e ne rgy. It
is analogous to the energy s tored in a

spring whe n it is co mpressed or
s tretc hed . The ene rgy in the capaci tor
IS :

T he voltage across the ca paci tor IS

g ive n hy:

A little AC math

•

-==-•. xj2
EAST

EAST

=

'0'
C

WEST

EAST

WEST•

1
NORTH

', '0'

W = ( L *i! )12 joules or wa ll seco nd s
cqn (2-1)

whe re

L is inductance in he nrys
i is curre nt in amperes

1
NORTH

xJ :: ••---,-=:',-

Fig. J. The illlllgilla ry 0/'1'/"(/101" '~i ".

Secrets of Transmission Lines
conlinued)T-om page 27

If the ind uctance had been large

enough and you measured the curre nt

whe n thc connection was first made .

you wo uld sec that the curre nt sta rted

at zero and hui lt up slow ly. T he rate at

whic h the curre nt hui lds is:

r--------- ,

In order to go through some of the
subsequent exp lanations. it becomes
necessary to resort to some vector a l­
gc hra. which sounds a li ulc more
fr igh teni ng than i1actually is. Suppose

SCHENECTADY th at you te ll the a ir tra ffic co ntro lle r

a'\ that you arc depart ing at 200 mph. You

!
:'-- haven't told h im where 10 find you . At
: \ the end o f an hou r yo u co uld he any-
, \
, , where 011 a ci rcle of 200 mile radius., ,

Kl : ''. However, if you tel l him that you arc
~ t \ ~ departing at 200 mph on a co urse of
N \~~ I} O deg rees . he will k no w th at at the.- ,, '<'.} ~

T , end of an hou r he will fi nd you at a

1,
\0"",y 126.er point 200 miles to the cast.

\ \ \ The latter is a vector quantity. You
__ __________________-( ~ know where it starts , how fust it is go-

L .. -9 MILES • ALBANY_ ing, and in which directio n. Q uantities
that have no di rection-such as dollars.
watts. temperature. and population-arcFig. 4. The \W' lor distance [nnn Albanv to
called scalars.Schcncctadv. lf I I'£' dt/ill!' The plus direc-

tion as east and the +j direction as north. One or the first thing s we ha ve to
then the minus direction is west and The _j find o ut abou t is the "i magi nary" op­
directio/1 is south. The pcuh, 01" vector dis - crate r "J". Su ppose that we w ish to as­
tw/('C'. is . 1) + j l 2 lIIiles, or 15/ 126.87" s ig n an operato r that will rotate a vee­
miles, tor 90 d eg rees in a co u nte rc lockwise
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Fig. 5. Euler's equation. The symbol e represents the natural logarithm base, 2.7/8. The
lenn A~describes the location ofthe tip of a vector oflength A rotated through an angle 8.
(2·5) Ae'll = A cos 6 + jA cos (J

(2·6) Ae-JII = A COJ 8 - jA cos (J

(2-7) 8.6 L 35.54 " = 8.6<jJH '
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d.=(V 1L)*sin(w*t)*d, 0 ,

and. rearranging.

Integrating gives

V "siruwt) = L'(di d)o , ,

Note here that we have substituted the
instantaneous voltage, and from (2-8):
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(2-9)
v = V *eiWl

c

Note that we could have written thi s :

V" is the peak AC voltage
w is angular frequency 2*p*f in ra­

dians per second
f is cycles per second. or hem
t is time in seconds

Visit our Web Site to see and
actually try our Weather Stations:
www.peetbros.com
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For complete derai ls. wri te or call us
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Continued on page 36
73 Amateur Radio roaey » september 1999 29

Thus•

i = - [V l(w*L)J*cos(w"'t) + constant
o

(2-11)

-V *cos(w*t) = V *sin[(w· t) - 901
o 0

(2-12)

i = [V,/(w'L)J'sin[(w ' l) - 90]
(2-13)

What thi s tells us is that the inductor
current lags the applied voltage by 90
degrees . In most AC problems we are
interested in the average results over
many cycles. and so we carry the (w*t)
term implicitly and simply neglect to
write it down. Also. we learned that the
operator "j" would rotate the vector by
90 degrees. Making use of both of these
conventions. we may rewrite (2- 13) as:

The constant can be neglected be­
cause it pertains to transient conditions
and we are concerned only with
steady-state cond itions here.

Now, from the curves of Fig. S. we
see that:

ALL ENERGY
STORED IN
POTENTlAl

I<EIGHT)

All ENERGY
STOREO N
MOTION

• IONEOCI

---=---

and, rearranging.
V = L'(d /d ), ,
(2-10)

All ENERGY
STORED N
POTENTlAl

I<EIGHT)

And for the inductor. we noted 10

eqn (2-2) that:

Fig. 6. The pendulum.



Getting Your Foot
in the Public Service Door

Here 's how 10 gel your club involved - and appreciated.

Charles M. Seay, Sr. KN4HL
106 South Main Street

Dickson TN 37055

T
h~ January 1999 issue or Law & The hardest part is ge tting your first
Order mugu/i nc contained an assignment. Police departments arc
article describing the bene fi ts 10 poli tica l in nature and guard thei r turf

local po li ce departments of operations vigorously. Explain to your local chief
with amateur radio clubs and their mcm- j ust what you or your club can do for
hers . The circulation of this magazine is their department. During sc hool
about 3HJXXJ. mainly to police chiefs eve nts. police office rs are usually as­
and supervisors . January is dedicated (0 signed to the ac ti vity. T hose office rs
communications subjects. and amateurs can' t be everywhere. How many times
arc definitely communica tors. have you heard o f scmconc's ca r being

Yes. amateur radio operators arc broken into while the owner was in the
communicators. In fact. it's our spc- gym watchi ng the basketball game? h
ciahy, Now b the ti me for local umu- happens.
tcurs and amateur clubs to approach Ju st remem ber one thing . You are
local police departments and other su- not po li ce offi cers and have no police
pe rvisory personnel about joint opera- powers. You are commu nicators. Your
tions for specia l occasions. The group can patrol the parking areas to
occasion can he a parade . a school di scourage anyone from breaking into
function such as a basketball or foo t- parked vehicles. This activi ty not only
hall game. or a county fair. Anywhere provides a more secure area. hu t a lso
large crowds gather offers an opportu- frees up officers for more important
nity fo r amateur radio operators to dilli es such as answering emergency
show local po lice departmen ts how calls.
they ca n help conserve manpower. Po- Designa te one c1uh member to be
lice chiefs are interested in conserving your local dis patcher with access to
manpower because it directly affects the communications center of thc po­
their department's budget. lice department. Your group uses ama-

During special events such as Hallow- tcur frequencies to report any
cen, parades. or schoo l functions. all po- suspicious activity and the invcstiga­
lice dcpanrncms arc short -handed. Any rion is assigned to a uniformed office r,
free help will he gratefully accepted. You' ve done your job. You ' ve reported
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what you have observed and you
ha ven' t tied up po lice frequenci es tha t
are probably monitored hy the vandals
and croo ks.

After one or two success ful joint op­
erat ions. it will he a snap to expand
your service into other areas of public
safe ty.

Local emergency management agen­
cies need people trained in communi­
cations when disasters strike. It might
he the devastation of a flood. a tor­
nado. or a toxic spill. Emergency man­
agement agencies need manpower to
acce ss damage reports or to noti fy
people in areas of danger J uring a
toxic spill. Amateur radio operators
can provide a valuable serv ice to these
age ncies. thereby freeing up police uf­
ficcrs and other emergency personnel
for more important jobs in protecting
live s and property.

The jobs are out there. It is our job to
cultivate the opportunities that present
themsel ves. It takes time. Management
personnel need to mee t your club
members. They must convince the m­
se lves that you and your c1 uh members
arc responsible and can handle the job.

As your d ub gains the confide nce of
you r local agenc ies. other agencies



will be easier to approach with your
ideas. You can use local department
heads and supervisors as references.
Once a local department has used your
club for activities, other department
heads will be more acceptable 10 joint
ventures.

I must stress the importance of invit­
ing your local chief or department
head to your club meeting. Good rela­
tions with local government officials
are your club's responsibility. Ask the
chief to speak to your cl ub members .
He will be the key to a successful jo int
operation.

After an operation has been agreed
upon, you must do what the chief or
department head wants done in a pro­
fessiona l manner- and no more. The
one thing that chie fs fear is that a club
member will gel hurt. or show the de­
partment in a bad light. This kind of
activity can devastate your club's rela­
tionship with a department. It will
guarantee that you will not be asked to
perform any othe r public services . In
these kinds of operat ions , one bad
apple spoils the rest.

Ask the chief, department head, or
supervisor to provide training to club
members before your planned activ ity.
It will provide your club members
valuable insight as to how that depart­
ment wants the ope ra tions conducted
and the department will be better satis­
tied that club members can handle the
job.

After the operation, make sure you
meet with the department head or chief
to see if an ything was done wrong. It
will let the chief know that your club
members are really trying to satisfy the
requirements of the department.

Amateur radio operations in the
name of public service to your local
comm unity are a bedrock of what our
hobby is a ll about. It is the "service" in
Amateur Radio Service. With more
and more demand being placed upon
our frequency spectrum, we must show
that we as license holders are provid­
ing a valuable service to our local
communi ties . This is one way of prov­
ing our worth.

Many amateur radio operators are

also trained weather spotters for the
United States Weather Service. Even
Doppler radar cannot see what the hu­
man eyeball sees. They provide infor­
mation to meteorologists when con­
ditions are present for the formation of
severe weather. Weather spotters help
make it possible for the weather ser­
vice to issue warnings to people in the
affected areas.

For the past several years, our local
amateur radio club has participated
with the local police department at
Halloween. On many Halloween nights,
our club members have driven around
the city with very little 10 report. In the
past we have reported fires , drivers
driving in an erratic manner, and acts
of vandalism. On those nights where
there was very little 10 report, you
must keep in mind that someone might
be watching you and you may have
kept them from doing something they
might regret. TIle service club members
provide may be twofold: observation

Conttnued on page 37
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Simple RF Signal Generator
Add this handy piece of test gear to your bench.

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

Salinas PR 00751 ·0030

A
gOOd Rr' sig na l ge nera tor
covering fro m be low the 160
meter hand 10 above the I()

meier band with no skips in coverage
is a very handy piece of lest equ ipment
for the service bench in the shad. Top
quality. very we ll shielded signal gen­
erators can cost upward of $ 1,000. hut
such ex tremes arc not needed in the
usua l ham shack.

There arc a number of commercial
signal generators thai an: quite ad­
eq uate hu t sta n at around SlSI) . Thai is
too much money. es pec ially when you
can easi ly hui ld a signal generator that
is as good or better for no IlHJrC tha n
$ 10 or S 15 in parts . not incl udi ng the
air die lectri c luning capacitor and en­
closure. However. you can build from
pieces of unctchcd printed circuit hoard
a better sh ie lded e nclosure than yo u
can buy, and yo u can do it for pennies.

The signal gene rator de scribed here
is at least as useful .IS a $150 commer­
cia l mode l. yet it is very simple. easy
to construct. and (best of all) requi res
very fe w common parts. The only dif­
ficult (read : e xpe nsive ) component
needed is the air die lectric tuning ca­
pacitor. As th is is being writte n. many
sizes arc available from: Da n's Sma ll
32 73 Amateur Radio Today · September 1999

Parts and Kits. P.O . Box .1034.
~t i ssou la MT 59ROo.

I designed this signa l ge nera tor to
usc a 150 pF tuning capaci tor. Danny
lis ts one at 57.50. However. if you can
li nd a 365 pF tun ing capacitor from an
old tube radio or at the bottom of some
ham 's jun k box. it can he use d in se ries
with a 330 pF NPO disc capac ito r in
place of the specified 150 pF capac itor,
Other combinations of vari able and
fixed series capacitors will a lso work.
Or. you could tailor the fou r toroid in­
d uctances to cover the desired fre­
q uency ran ges with whatever lun ing
capacito r you have uvnilablc.

Thi s signa l ge nerator (see Figs. I
and 2) uses a Franklin osc illator at its
heart . Although thi s oscillator requires
two FETs. it is not only foolproof-it
lias to osci llate- hut it is a lso the most
stable wide range oscill ator I have eve r
fou nd.

Further. the Frank lin osc i llator uses
no tapped coils. no capacitive voltage
dividers. and no spec ial pans. The par­
a llel tank ci rcu it is grounded. making
band -switching sim ple. and the four
to roid ind uctances arc switc hed in in ­
d ividuall y to provide full coverage
wi th overla ps betw een hands . There

arc only fo ur re sistors, fou r capaci tors,
and two diodes needed to co mplete
this two- Ffi'T oscillator. in addit ion [ 0

the tan k circuit .
T he osc illator is followed by an FET

source follower for buffering, which
drive s an NPN bipo lar broadband a m­
plifi er. This. in turn , feeds ampli fi ed
RJ-= through an impedance matching
tran sforme r and a -6 d B 50 ohm at­
tcnuator. providing RF at 50 ohms im­
pedance. e ither direct or through a
bui lt-in switched attcnuator. to a BNC
o utput connector o n the panel.

Fig. 2 ill ustrates the at tenuator, RF
from the -0 dB attcn uutor, which ter­

mi nates the ac tive c irc uits. is fed
thro ugh RG- 174/U coax to one wiper
of a dual wafer switch having at least
se ven po sit ions . Attenuator resistors
arc ,....i red onto the two wafers to pro­
vide from zero to -.10 d B atte nuati on of
the RJ-= available fro m the sig nal gen­
erato r. In add ition. position 7 on this
switch provides only a 51 oh m
shiel ded resistance. wh ich is applied
across the receiver antenna connector
when measuring internal receiver noise.
This is not normally a part of a signal
ge ne rator a nd is there fore optional. It
is p rovi ded so a shie lded 5 1 ohm
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Fig. I. Schematic diagram.

termination will be readily available
whenever needed .

The wafer switch I used fo r the at­
tcnuaror docs not have a grounded
shield between wafers. which would
have been preferable. Because of this,
there is bound to be some leakage be­
tween wafers that will affect the actual
attenuation leve l. Still. it docs provide
different levels of attenuation and
maintains the RF output at 50 ohms
impedance .

Specifications

Power supply: 12 to 15 VDC. At
13.8 VDC, current drain is 42 rnA.

Frequency range: 1.6 to 32 MHz in
four bands. as follows: band A. 1.6 to

3.43 MHz; band B, 3.4 tn 7.4 MHz;
band C, 7.3 to 17 MHz; and band D,
15.5 to 32 MHz.

RF output: At 50 ohms impedance,
outpu t is remarkably leve l. Band A:
low end 1.47 Vp-p. At high end. 1.7
Vp-p. Band B: At low end. 1.98 Vp-p.
At high end. 2 Vp-p. Band C: At low
end. 2 Vp-p. At high end. 2.6 Vp-p.
Band 0 : At low end . 2.8 Vp-p. At high
end, 2.26 Vp-p. Note: These levels were
measured as RMS voltages and calcu­
lated for peak.-to-peak equivalents.

Attenuator (decibels) : O. -3, -6. -10.
-20, -30_

Stability: Worst case measured at 30
MHz from a cold start. ambient tem­
perature 82° F. Frequencies were mea­
sured at ten-minute intervals to an
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Photo /1. J..l'ft side \ ';('\1', Entire circuitry is OI I .I/I/(/Il PC board, wirh bandswitchforward.
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l 'hotoA. Front panel l'ie\I '.

accuracy of ± 100 HI. and ro unded oil
to the nearest kHI.. After 30 m inutes.
the frequency had d rifted down 72
kHz. or less than o ne q uarter o f o ne
percent.

Stab ility is a resu lt no t on ly o f the
Fra nklin oscillator hut ul sc because of
the very sma ll amo unt o f heat gener­
ated by the circ uit . With 42 mA at I J.X
VDC. 0.58 watts of heat is generated.
so o nce the sig na l ge nerator has
wa rmed up. there w ill he very littl e
heat-induced d rift . Aiding in thermal
stability is the the rma l inerti a o f the
relatively large tuni ng capaci tor. and
the fairly large to ro id cores in indue­
ranees LI throug h L4. Because C I and
any o ne of the ind uc tances arc the o nly
freque ncy deter min ing c ompone nts.
o nly they can he affected by the sma ll
amou nt o f heat generated by transistors
and resistors.

How it works

QI and Q2 arc asy mmetrically cross­
connected in a way similar to an

_..

astable muhivihrator. Because of to ler­
ances in resistors a nd slight di ffer­
ences in the FETs . the latter w ill draw
sl ightly differe nt current when po wer
is applied . The capacitive cross-con­
nections ensure that oscillation will
begi n immediately a nd be mai ntained
as long as power is applied.

T he parallel tuning tank. C I, and
one of the ind ucta nces, LI th rough L4.
is lig htly coupled to the osc illator at
the j unction of capaci tor C2 a nd C3.

RF is co upled from the drain o f Q2
to the gate of Q 3, configured as a
source follower. Operating voltage for
the osci llator and source follo we r arc
p rovided by U I. a 9 volt reg ulator.

RF de veloped across RFC I is ca­
paciti vcly coupled to the base of 04.
a n NPN bipolar broadband RF ampli­
ficr esse ntially fla t over the range of
the sig nal generator and beyond.
Negative feedback and emitte r degen­
e ra tion arc incorporated to pro vide
broadband amplification. T he o utput
impedance of Q4 is approximately 200
o hms. TI. a 4 : I impedance matching
transfo rmer, injects RF at about 50
o hms impedance to a -6 dB aucn uatcr
to p rovide a stable and so lid 50 ohm
RF output .

RF from the -6 d B attcnuutor is di ­
rccted through RG- 174/U coax to a
co nnec tor o n the rear of the enclosure
fo r usc in mon itoring e xact o utput fre­
quency. Another short length o f RG­
174/U coax takes RF from the -6 dB
auenuato r to one wiper o f a wafer on
the anenuuror switch. Sec F ig. 2. This
switch se lects from 0 dB (the ou tput

from the -6 dB inte rna l auenuator) to
-30 dB in ste ps a t -3 . -6 . - 10 . -20.
o r -30 dB. The wiper o f the second
wafer connec ts to the B:\C RF connec­
tor on the panel. (The next switch posi­
tion . number 7. selects only the shielded
51 ohm resistive termination fo r measu r­
ing receiver noise. if included.I

Const ructio n

I recommend using a sma ll ge nera l
purpose prin ted circuit board for great­
es t case in wiring . I used a Radi o
Shack 27(", I50 PC hoard that provides
more than e nough room for all the c ir­
cuitry as we ll as all four toroid indue­
ranees. O f course. you can build it
"dead bugt- stylc if you \...'ish. JUSL re­
member that freque nc ie s as high as 30
r..1H I. arc pre se nt. so follow good engi ­
neering practice with short leads. and
usc the types or compo nents spec ified
in the pun s lis t. W hen the inductances
arc trim med to cove r the exac t ranges
desired and wired into the ci rcu it. use a
non-acid containing "goop" or bees­
wax to sec ure them to the PC board so
that the)' wi ll not shift or break the tine
wire used to wind them.

I used a 365 pF Lu ning capacitor
from my j unk box uhc last one). with a
JOO pF NPO capac itor in series with it
fo r tuni ng . This method. while provid­
ing the desi red capac itive range. te nds
to co mpress the high frequency ends
o f the dia l. I bent up a bruckct to
moun t the capacitor and added a Jack­
son Brothers vern ier salvaged from an
ancie nt Eico sweep generator. I used a
circu lar dia l p late left o ve r from cu t­
Ling a meter ho le in another project.
with white card stock adhered to one
side. and arcs drawn and calibra tion
added a fter construction. (These arc
not stipulated in the parts list. because
each instrume nt is going to be a little
diffcrcnt .)

I used a Ten-Tee TG -34 e nclosure.
about --1- " x 4" x 3" high. for my o wn
signal generator. a lthough a case made
of unctchcd printed ci rc uit board",
would allo w di scretio n in the size of
the pane l (which determines how large
a dial ca n he used ) as we ll as provide
better sh ield ing . Howe ver. becau se I
bolted my PC hoard with all c ircuitry
0 11 the le ft end of my tun ing capaci to r.
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first listed with the standard 1% resis­
tance values for the attenuator, and
then followed by a suggested 5% 1/4
watt resistor. Actually. little will be
lost in an instru ment this simple if you
use the nearest 5% resistors in these
locations .

However, for the purists out there , it
is possible to make resistors of the ex­
act values by carefully fil ing the bod­
ies of lower value resistors while
moni toring the value of resistance with
an ohmmeter. To exclude dampness
from the filed portions of resistors, ap­
ply some Q-Dopc· , clear fingernai l
polish. or a product called "Hard As
Nails" (used to overcoat nail polish) .
When all toroids are checked and
cover the desired frequencies, use one
of these products to coat them and
hold the winding in place as well as to
keep out moisture.

Q J and Q2 must be the same type,
and it is probably preferable that the
same type be used for Q3. I used
1309s, but 2N44 16 or 1308 should
work as well. The 2N4400 I used for
Q4 can be just about any small signal
NPN transistor as long as the F. is at
least 300 MHz (and preferably higher).

Do nor change the values or types of
C2, C3, C4 , C5, and C6, al though if
you cannot locate 18 pF NPO capac i­
tors for C2 and C3. you can subs titute
15 pF or 22 pF. However, both capaci­
tors must be marked with the same value
and be NPO. If you don' t have an FT37­
43 ferrite toroid for TI , you can usc an
fT5Q-43 with no change in windings.

Where a 0 .1 i1F capacitor is shown in
Fig. 1 in parallel wi th a resistor, use a
monolithic capacitor, ax ial if possible,
and solder it across the resistor before
adding them to the ci rcuit.

For most casual use around the shack,
it will not be necessary to use the built-in
attcnuator. You can just wire a potenti­
ometer be tween the junction of R1 4
and R 15 to gro und and connect the
wiper to the BNC RF output connec tor
on the panel. Adjusting the pol will
change the RF levc l, but the imped­
ance will no longer be 50 ohms. Or, if
you have constructed the switched at­
tenuator described in the ARRL Hand-

General com ments

In the parts list, resistors R 13
through R27 and R30 through R32 are

Photo C. Right side view showing attenuator
switch andfrequency cOUTl ter connector.

and the inductances are all on toroidal
forms, there is a little stray RF inside
my enclosure. Probably only the stator
of the tuning capacitor could be a
source of stray RF in the enclosure, so
I ex pect it is at least as well shie lded as
a $ 150 commercial generator, and prob­
ably a bit better, especially considering
the low level of RF being generated. .

Because of tolerances- no two tor­
oid cores of the same type are identi­
cal, and no two tuning capacitors rated
identically are ever quite the same­
the winding data given for Ll through
L4 arc what worked for me with my
specific cores and particu lar tuning ca­
pacitor and series capacitor. Because
your parts will be somewhat different,
you may have to adj ust the number of
turns on each tuning inductance to get
the proper frequency co verage and
adequate overlap between hands.

I suggest using the winding data
given, but adding a few turns before
checking the frequency range of each
band. Thus, I suggest you start with L 1
on Band A, getting the low frequency
limit a bit below 1.8 MHz, the low end
of 160 meters, and then check the high
frequency end. This becomes the fre­
que ncy a bit higher than what you will
set the low frequency end of L2 at to
provide overlap. Continue in this man­
ner with L3 and L4. Your actual bands
will , no doubt, be somewhat different
from mine, but as long as you can gen­
erate RF from less than 160 meters to
more than 10 meters with no skips be­
tween bands, you will have a stable
and very useful ins trument.



r
r

r

r

11

,
book. you can usc it ou tboard and not Sandu sky DB .wX70. T he price is S I5Parts List
build-in the specified attenuutor. postpaid In the USA and Canada.

I P.rt Description I Questions or comments'! Please usc
Rl , R-&.R7 " Changes ~'OU might want to make my E-mail address shown above. III
R2. R3.R5 ",'" Frequency covcrucc can easily hee

I Ali. Rll l 00 0nrr s I extended above and be low the spcci-

I" eeo cone I lied ranges hy adding additional In- Secrets of Transmission Lines
ductauccs and posit ions 0 11 the band cont IHued from page 29"' ,," I switch. \Vilh in reason. o f course . Il

I Rl 0 10 ohms I probabl y won ' t work at UHF! i = IV 1(j *w*L)] amperes
"

'" 410nms I If a h ighe r le vel o f RF output i:-. J c - 12-1-1)
IRU . R l ~16, I

sired. o ne or two f\.IMIC ....-idc bund a m-
150 5 O/'Iml " {US8 ' 501". plificrs can he added to main tain the The term (j *\\' *I") is (.'n lb l the 111-

RU , R17 373 etlms 1"" (use 36) 50 o hms OUlpUI impedance . O r. for re - ductivr reactance. lt describes the op-
Rl9 . R21 se 2 ohms 1.. (use toor I a lly higher RF out put. you cou ld build posuron to AC curre nt flow J USI as... 70.7 ohms 1.... (use 58)

a nd ins tal l the four-stage RF a mpli fier resistance docs for DC in O hm 's law.
described on page 135 ofW IFB 's QRP .

III pructicul inductors. there " al-
R22, R24 61 ohms 1.... (UN 62)

Notebook. It is flat from I to -U,) Ml-lz the crrcuu too,ways a rcsrstuncc in

I '" 247.5 Otlms , .. (USoEI 2401 and provides ~o dB gain at 50 ohms im- Since the re sistor tends to d raw curre nt
R2S. R27 532 Qt1m$ t .... (use 51) I pcdancc . hut th is may he 10 0 h igh for in phase with the vo ltage . the terms

IR26 7997 Ohms 1.... luse820) I
the inte rnal uncn uator. com bine as fo llows:

I
As designed . thi s signa l generator

"" 5 t Oh ms
can a lso he operated portable wi th c i- i = V/ IR + (j *w*L l]I"" 27k thcr u 9 V or 12 V haucry. Ifa l) V hal- e! · 15 )

R30.R32 292 etlms ' .... (use 300) (Cry is used . e liminate V I. In this c a...e .

I 'J' 17.6 ohms ' '' lU5e ' 8) I RF o utput will be lo wer and will de- The term IR + (j *w*L>J is ca lled im-
.... resistors 1/4 W 5' u"'-U othenlrise no1ed I d ine as the battery ages. pedance. Im pedance plays the same

If yo u desire . you could install all ro le in re lating voltage and curre nt fore, 150 pF a ~ o e eel' lU'WlO eap (~ '1'><'1 )
frequency dia l suc h theLCD as AC as rc sistuncc plays for DC. Wc wi ll

cz-a • 8 pF rsPO (lite (1 5 or 22 pF " K I~tG Dig ital Clock/Countcr' · avail-
sec short ly that cupucitancc may a lsoacct!Pla ble l I

uble from Blue Sk y Engineering Cor n-
I C4-S I enter into impedance.100 pF COG If\O(\OI~niecapac~Ot

-I(X) Blossom Hill Road. Lospany.
For the capacitor. we noted that:e. 56 pF COG 01 " PO do se , Gatos CA 95032. Wruc fo r the curre nt

I C7. 13 0. t )IF monol'lhic, a Xi a' I price-hut he forewarned that th is w ill
V = Q/C vo lts

I 01 ·2
l Ni'I, 4. t N4148 . etc.. s il iCon small

I
probably cost uhou t twice as m uch as

signal diode the rest o f the inst rument. fa
' 03

where
lEO, you. cnooce

Q = the integra l of c urre nt with re-

" DC comeccOl. yoor~
speer to time . measured in coulombs 0

" COtnIlCIOt for heq COI.ntet. your e-cce Y2K Portable J-Pole ampere ...cconds
BNC pat'eI-tnOU'l\ C<lall 'emele

i
COlllin uedJrom page 18

" CO' «:lor
If the capacitor d re-w a n average 0It re main s 10 he see n whethe r the

" FT3N l 1. 29T 030 lsee It"><'I1
year 200() wi ll bring some spec ial. ur- o ne ampere in the fi rst seco nd. a ha l

" T66-2, 45T 030 (see fexa I gent need for ham radio com m unica- am pere In the seco nd. and a q uarte

I" T51)-2, t 8T 030 (see lextl I lio ns. hut I sec Y2K as a good e xc use ampere in the third a nd so forth. the n

I" I
to review a nd upgrade my preparati o ns Q wou ld he eq ua l to I + 1/2 + I /~ + .. ,

T37·6, llT . 30 ISe(! teXI)

for e merge ncy communications. If Now. applying all AC vo ltage, w,
01·3 J J09 (see text) I Y2K turns o ut to he a d ud. there ' s al- obtai n:
0' 2"14400, 2N440 1, 2fIl2W. etc I ways a nother d isaster waiting around.
RFCl 1 rnH RfC the comer somewhere. sometime. If V *s in(w* l) = Q/C..
" SP4T rotary ....lCh I you get ready nnw. Murphy 's Law die- (2- 16)

rates it will happen somewhere else
sa 2P dual .-alet. 7 Of mo<e pos ShouIC

(maybe)! Diffcrcmiuting the above cxpressiohave 1l1'1lded 5I'Ii4oid~ _'et'5
53 SPST lewe Of Shoe SW'1ch I Note : A pa rts ki t co nsis ting of cou- w ith respect to t. we obtain:

n FT37 ·43 , 2 biHar ,~tTllI _30
p ier PC hoard. trim mer capacitor, and
laddcrfinc IS available. O rder #JPK -2 d. Jd= I V *w*C *cos(w*tl l am peres

I"' 78lO9 reglJlal0f I I , ••

from Lcctrokit . -10 1 W. Bogart Rd.• 12-17)
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The entire run of 73 from
October 1960 throug h last year is
now available. Over 800 fiche!

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 microfi che, is
available as an entire set, (no partial
sets) for $325. plus $10 shipping
(USA). Ann ual updates available
for$10, plus $3 shippinglhandling .
Satisfact ion guaranteed or money
back!

EVE RY ISSUE OF

73Amateur
Radio Today

on Microfiche!

,~I 13UCKMASTER=
61% Jefferson Highway

Mineral, Virginia 23117 USA
5-W: X9~·5777-HllO :1X2·S62X

Fax 5.JO:89-PJl-lI
e-mail- infll(<t'hud",l·(llll

7969 ENGI NEER RO, .102
SAN DIEGO , CA 92111

619 - 565 -131 9 FAX 619 - 571 -5909

CIRClE $8 ON READER SERVICE CARD

RADIO ENGtNEERS

WANTED
Fun, easy to build projects

for publication in 73.
For more info, write to:

Joyce Sawtelle,
73 Amateur Radio Today,

70 Hancock Road
Peterborough NH 03458.

CIAQ.E 168 ON READIER SERVICE CAfW

•
DIRECTION FINDERS

&. , VECTOR- FI NDER
II HAND-HELD
-«Jl PHASE SENSE
~ ANTENNAS FOR

- VHF DI RECTION

~
FINDING. USES

ANY FM RCVR .
ARMS FOLD FOR

STORAGE.
TYPE VF- 142 144-2 20 MH Z 51 39.95
TYPE VF- 14 2Q LEFT-RIGHT LEOS ,

AUDIO, 144-220 MH Z 5239.95
TYPE VF-142QM SAME AS Q HODEL

EXCEPT FREQ.144-S00 MHZ 5289.95
TYPE VF-12 1Q 11 5 - 13 0 MHZ

PLUS 121. 5 MHZ ELT F~ 5379 .9S
CALL ABOUT HF DF. AD 4 .50 S/ H

ATTEN UATORS CA AOO TAX

Subscriptions
10

73 Magazine

WANTED!
Cover Photos

For information
call Joyce at

1-800-274-7373

Only $24.97 - I year
$44.97 - 2 years
$65.00 - 3 years"

"best buy (54% off cover price !)

Call 800-274-7373

Getling Your Foot in the Public
Service Door
cortlinuedJrom page 3 1

and prevention. With either type of ac­
tivity, your club, the police depart­
ment, and your community wins. You
can feel good about doing your part.
It's a great way to add value to your li­
cense and your hobby. II may also he lp
protect our frequenc ies.

Make it a point to contact your local
police chief or commissioner and talk
with him about a joint activity with
their department. If they have any
questions about how well the opera­
tion works, ask them to call Chief Rick
Chandler of the Dickson, Tennessee,
Police Department at (61 5) 446-5403.
He has been involved with our local
amateur radio group for several years.
There have been no complaints. Iii

QRH
cortUnuedJrom page 7

-I won't let a ftat tire gel me down!- Tom said,
without despair.

These appeared in the December 1998 issue
of Spurious Emissions, the newsrener of the In­
dian River ARC, Roy Hill W6QCM, editor, and
were reprinted in the February 1999 issue of the
ARNS Bulletin. Fa

i = V/I-I/(j*w*C)] amperes
(2- 18)

Note that if Q is the in tegra l of cur­
rent with respect to time, then dJd

l
is

current.
Taking agai n the liberty that for

most problems we are interested only
in long-term averages we may write
that for a capacitor:

Conclusion

Having seen some of the characteris­
tics of reactive elements, next time we' ll
deal with some real circuits and discuss
power factor, power dissipation in an al­
ternating current circuit, and the differ­
ence between kilowatts and kilovars. fa

Note the similari ty and the differ­
ences of the result for the induc tor and
the capacitor. Whereas the instanta­
neous current in the inductor is given
by -cosfwvt), the instantaneous cu rrent
for the capaci tor is given by
+cos(w*t). Also, where the inductive
reactance is given by (j*w*L), the ca­
pacitive reactance is given by -II
(j*w*C). We also see that inductive re­
actance is directly proportional to in­
ductance, whereas capacitive reactance
is inversely proportional to capacitance.
The reactances are usually referred to
as XI. and x, respectively.

An interesting case occurs in the
event that XL = -"c. If the two cjc­
ments arc connected in parallel and
both arc theoretica lly pe rfect with no
losses, it takes no current on the main
line to excite a large current in beth
clements . T he case is simi lar to the
pendulum shown in Fig. 6 .

At the end orthe swing, all of the en- 1-----------------1
ergy is stored in the form of potential
energy like a capaci tor. At the bottom
of the swing, all of the energy is stored
in the motion of the bob, like the mag­
netic field of the inductor. As the bob
continues its swing to the other end of
the travel, all of the energy is con­
verted again into potential energy in
the capacitor.

In the paralle l circuit the ene rgy sim­
ply sloshes back and forth between the
inductor and the capacitor. If no losses
existed in the ci rcui t, and the pendu­
lum dissipated no power, both would
continue forever!

73 Amaleur Radio Today· september 1999 37



Simple Direct-Conversion
Receiver

For QRPers and receiver aficionados ill general.

Craig Kendrick Sellen
c/o Mallard Meadows AHC

476 Belmonl SI. , Room 405
Waymart PA 16472

A
n essential iuarcdicm for the is called the intermediate frequ ency.
ncwcomer in amateur rad io is The o utput of the mixe r contains a
a good recei ver. one that is high-freque ncy component and a 101,','­

sensitive enough to pick up signals frequency component. These two sig­
that are down ncar the noise level . and nab. arc produced h)' supcrhetero­
selective enough In separate adjacent dyning-c- thut is. combining t wo sig­
sig na ls ami provide dear l'OPY. With- nals to produce one at a freq uency
o ut such a recei ver. yo u can only look equal 10 the sum of the freq uencie s of the
forward to "unanswered" CQs and lots original signals. and one at a frequency
of frustration. However, a good CUlTImu- eq ual to the ir difference .
nications receiver can cost anywhere ALthis po int. we fi lter out the high­
from S::!50 to S5m, and most beginners freque ncy compone nt ant! ampl ify the
don't have that kind of money, EVI:n a lower in a stage thaLhas high ga in and
good used recei ver ca n (.'l):-. t S 150. a naITO'\! passband. which affords sc -

As an altcmati vc. a dircct-conver- lcc tivity, The output of the IF amplifier
sion receiver should he tried . II pe r- is se nt to a detector. which may be of
forms well over a range o f 3.5 to 4 .3 two types: For A M reception . it is an
MHI. on A M, SSR , and C W, and is enve lope de tec tor (a diode followed by
easily constructed at a cost ncar 530. a low-pass ti ller ). For SSB and CW, a
Direct conversion is a much negl ected prod uct detector that is really a second
type o r design that ca n best he de- mixe r. fed by a beat frequency oscilla­
scribed hy com parison with the more tor (BFO). is used. The difference
common system. supcrhc tcrodyning. com pone nt of th is he terodyni ng pro-

In the superhet system (sec Fi~. O . cess is an aud io signal that is then am­
the fi rs t s tage is an RF amplifier. This plificd through one o r more stages and
is fo llowed by a mi xer. whe re the sig- passed on to phones or a spea ker.
nal is combined wi th the output of a As yo u can see, there arc usually
loca l oscillator. The freq uency or the fou r or more stages that mu st he prop­
latter is a certai n amou nt above o r he- crly tuned in conjunction wuh each
low that of the RF. and the difference other fe r proper signal recovery III a
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superhet receiver, ~ost quali ty com­
mun ications rece ivers have two or
three IF stages, w ith separate mixers,
loca l oscillators. and tuned am plifiers
for cuch stage. These complicatio ns
drive the cost o f receivers out of the
reach o f a large port ion of newcomers
to the rad io hobby.

The direct conversion tech nique is a
much simpler process. The block dia­
gram of this sys te m is shown in Fi~. 1.
The RF amp supplie s the mixer with
a n amplified vers ion of the s igna l rc­
ceivcd fro m the ante nna . The mixer is
also fed an RF signa l of the sa me fre­
quency as the incoming carrie r fro m a
local osc illato r whose frequency is ad­
jus ted hy the main Luning dia l C26.
The oULpU Lti l' the m ixer contai ns one
audio Frequency sig nal and one RF
signal at twice the frequency of the
original. The RF signal is the n f il tered
ou t by a low-pass fi lter and Vi e arc le ft
wi th an audio signa l. This is then am­
plificd by one or more stages of high
gai n, und the o utpuLis connected to a
speaker o r a pair o f phones.

T hat 's all there is to it. We ha ve none
of the complexi ties of d ual- or triple­
conversion superhe t receivers . but do



C8 comprise the low pass filter. Coil
L3 is a variable TV-width coil. and the
capacitors arc of the mylar type. Ca­
pacitors C t, C25, C27, and C28 are
NPO or silver mica types. Op amp lei
is a conventional audio amplifier, and
almost any op amp will work. well in
this circuit. Variable resi stor RIO serves
as a volume control in the standard
voltage divider mode, and IC2 serves
as an audio output amplifier. Anyone
of the common audio modules furnish­
ing 0 .5 to 1 watt output can be utilized
for this purpose. If desired. a head­
phone j ack can be installed.

A power supply was nol incorporated
into the receiver. A suitable source sup­
plying 500 rnA at 12 V should be used.
If you intend to use the receiver for
portable operation, or don't wish to
construct a supply, six to eight 0 cells
in series will work fine . An inexpen­
sive battery holder can he obtained for
holding them. It is important to take care
in observing polarities while connecting

large part of the receiver 's selectivity
by virtue of its audio bandpass charac­
teristics. In this circuit, 13, C5. C7, and

R R'

LOCAl
esc

~~
- j I
..-.-.. f ANI' • ~

LOCAl
esc

lOWJlW

!

ANTENNA

Fig. 1. Superltet (top) and direct-conversion sets compared.

have good sensitivity, and if we use a
high-quality, narrowband audio filter,
we have selectivity that will rival that
of a superhet unit costing tcn to twenty
times more. 1bc simplicity of operation f------------------------------­
is reflected in the ease of construction.
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THE HAM CONTACT
Senri""..
lORD.....
".,

P.O. BOll 4025
Westmin ister, C A 92684, Dept. 73
INFO 714-901.(1513
FAX 114-901 .(1583

ORDERS 800·933-4 264 •
E-MAIL: 73@HAMCONTACT.C0"t!J
VISIT OUR BRAND NEW WEBSITE:
~.HAMCONTACT.COM

-- - ­..~._---

THE POCKET GENERATOR
5 Amp-Hr, Portable eer-ceu and 110 VAC
Inverter........................ $69.95+ S10.50s&h
ONLY 3" x 3.5" .4' & Very l)ghl Weight (3Slb.l Per!ect
lor t eoiccs, Chargers. BoomBoxes. Cameras, etc.

• AC WaH Charger
• 50 Watt ContInuous/SO Wan Peak DC to AC Inverter

Meas<lres Only 1.2S'x 2,5" . 3.2S"
• 110 VAC Outlet Modified Sine Wave
• Shoulder Strap and Soh Carrying Case
• 12 VDC Cigarette Ughter O<lllet
• DC Chargmg Cord

THE POCKET STATION
Same as TliE
POCKET
GENERATOR. Bur
a $mailer. Lighler 3 :=._
OR 1 Amp-Hr Gel- -e­
Cell. Wottlout the
Inverter __._.w.9~
or S-."-l.'IS
+$10.......,.....

POWER STATION
• 12 Volt. 7 Amp'Hr Gel Gel

..""• 12 Vo~ Cigarene Ughler Outlet
• 3. 6. 8. 9 'JoII Output Jadl
• Car 8. Wal Charger wlAlIlo

Sh<llo1f. B<li~·jn Voltmeter
• 2 HOdden Terminals For

Hardwiring Provide Up To 90
Amps (Short Circuit)

MEGA STATION
• 17 Amp/Hr Gel Cell wiHeavy Duty

Jumper CabIfIs Pl'O't'ide up to 300
Amps snort Circuit

• Cil;;arette ligtl1er Output
• Charge lndil;:alor MeIer
• Car & WaJA Charger wlAuto Shutoff

SOLAR CELLS
All Wanage's & Sizes
• Rigid - S, 11 . 22. 32. 42.!Vld 64 Wall

p-
• SWall $105· 11 Wall:Sl79"

22 wan: $219· '
~.,...,,...:;;;;;;;;;,_..: "~,J • 32 Walt: 5269'" 42 Wall: $.329" .

_~ 64Walt: 449· ..•
12 VOCta 110VAC • Fle.,bleS,1 1 8.32WanPanels

INVERTERS
• 5 Wall Flex: $1 1S· 11 Watt f lex:

S189" 32 Wan Fie. : $399' "
• Modified Sine Wave • Reverse Blocking & By-Pass Diodes
• Grea! w I The POWER • sucon Alloy Deposited Q<l S\<1lnless Steel. No Glass

STATION or MEGA STATION to Break
. ..... , . ....._ & U • Triple Jmlction Sihcon cens

;:;.~=. " ",nnal, ndervoltage • 'S10.50s&h · ·$12 .505&h "·$16,5Qs&h ..··$18 00s&h

Model ConI. Pwr Peak Pwr Price
PC140 140 Watts 250 w arts 53495'
PC300 300 WaltS 500 Watts $49,95'
PPSOO 500 WallS BOO Watts S9995'
PP1000 1000 wans 2000 wans $21995' ·
f>P15OO 1500 Walts 3000 Watts $32495"
PP2500 2500 Walts 4000 Watts 5549.95' "
"$10.505&h ··S12.5Cl$&h · " S14 5Os&.h

CHARGE CONTROLLERS
• Flexd\aIge 12V . 1 Amp ContmIIer ~...'fS.$8 5C8&~
• F!excl1a'ge 12V . 25 Amp Charge $119.950$8 so.&~
• Charge Controllers lor Mu~iple Battery Banks Aisol

"'or Literature onAntennas, HT & Gel Batteries, Inverters Power Supplies. Etc" Senda large SASE w/3 stamps

Circuit operation

A comparison of the block diagram
(Fig. 1) and the schematic diagram
(Fig. 2) will point out a few differ­
enccs. For economy's sake, an RF am­
plifier has been omitted from this
receiver. However, the receiver is still
sensitive enough to pick up many sig­
nals that would he missed with a cheap
"communications-type" superhet model.
Signals from the antenna are coupled
to the MOSFET mixer, Q t, over the
tuned LC circuit composed of LI, CI ,
and C2. Transistor Q2 is the local os­
cillator and its output is coupled
through a small silver mica capacitor,
C28, to the second gate ofQ1. The an­
tenna coil LI , and the oscillator coil
L2, arc wound on small toroidal cores,
which is an effective way of attaining
high Q circuits-the bas is of the
se lectivity of the receiver 's front end.

The other contributor of se lectivity
in a direct-conversion receiver is the
audio filter. This filter performs two
functions: It rejects the high frequency
component of the mixer output, pass­
ing the audio signal, and it provides a



I Parts List I" I Pa rt Description
0'

" e

I
1RI -2, RB. t OOk ohms;: .1-1 ".

L1 s
I " I

tt·©o
"" ..."

" t '" !'" 2 2lt otnIs I•" co
I" IRS. fll M 9 l(ll) ahmS

I R6-7, R14-15 10k ohms Icae C2S "' 1' IR9. R12 • .71< ohms I
02

I AIO IC27 ", 10k pol wi 51 SPST sWl1Ch (I•. panel)

" o
,

~ IAll , Rt 3 471< ohms
s

" 1''' CN C17 ! R20 27kahmS IR2\l

t I R21 lD ohms I
r All reeis' ol1l 1/4 W unless otherwi se noted.

C, 200 pF NPO d'$(; or $INe. mo::a

", "2 '" C2, C2& 100 pF va' luning cap (fr. panel)
Cl

103 2:2 pF di$C I" 01
I ' - - - C'> ci} , -ll- ~ 7

I "" 22 ~F electro 16 WVOC II [;If • b"•13 To, ICS. C8 0,02 joF mylar I" " " ,..
~

,~ l eo SO I1F eiedru 16 WVOC I• ""rOO 02,,¥ C50' " TelA 11:14 I '" 0 ,01 jl.F mylar I
-l"?- Ics.CtO, CU 4 .7 1lF electro 16 WVOC ies .. "2'f " ' IS Icn. cu. I• C15 . C30

0 .1 I'F dis(;

'" as le12 0.01 JlF disc; I",
Cl6-18, C20,
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the supply, To the
..

combination at the input of the mixer I0'
duaI-gale MOSFET RCA<t0673. 311I1"0' 1protect scnsn rve

semiconductors. diode D~ has been and the tuned circu it of the local osci l-
or 311I1 41

incorporated. If the wrong polari ty is later need modification . For ~o-mcter 102 2N3819 or UPf'Q2 I
applied to the rece iver. 02 is reverse- operation. remove C 1. Remove L2 and I Ie1 LF353 00aI OP arTIJI I
biased and will not conduct. If this di- replace it with 15 turns of #22 enam-

1 102 lM386 power amp Iweis not installed. the FET~ and ICs eled wire. wound uniformly spaced on Iwou ld he destroyed in the event of ac- I . , 111I914 $H)nal eeee

a TSD-2 toroid core and tapped 7 turns
cidcntal reversal of power supply po- I .2 1N4001 ecoe Ifrom ground end. Also. connect a 225-
larity. However. when incorrect

pF silver mica capacitor in parallel with I" 30lT .22 enam. wi re lapped etn T from

Ipolarity is applied . the receiver simply 0"'"

will not work. thanks to the protective C25.
I L2

34T _22 enam. wi re lapped al 5T from

I' f D" For 20 meters rem ove C l and wind a om'action () ....
new osc illator coil L2 on a T50-2 tor- ra 101050 mH var; coil lM IHl r _63 19 ) or

Using other frequencies oid core. It should be 7-1/2 turns of ~Of TV converger>ee Coil from ju nk TV

L 1 and L2 are wound o n a T50-2 loro id ec-e available

The rece ive r can also he used on lrom Palomar Engineers Or Cir cuil5p«ialis ts . Ql , Q2,
IC 1, and IC2 are avai la ble Irom DC Electronics , P,O.

other frequency bands. On ly the LC Table I. Pans list. Box 3203, Sc ottsdale AZ 85257.

40 73 Amateur Radio Today • September 1999



#22 enameled wire, evenly spaced and
lapped 2-1/2 turns from ground end.
Remove the 225 pf capacitor across
C25 if it was insta lled for 40-meter
operation .

For 10 a nd 15 meters. Ll , the a n­
tenna coi l. must be repl aced with 8
turns of #22 e name led wire wound on
a T5O-2 toroid. The 1.2 coil must he re­
placed with 5 turns of #22 wire, tapped
at 2 turns from grou nd. end. In winding
both coils, spread the turns (0 space
them evenly a round the fonns. If you
wish, some sort of band-switching or
plug-in coils could he used .

Alignment

I.;si ng the receiver

As you tunc across a band, keep the
front e nd of the rece iver resonant by
adjusti ng the prcse lector capacitor e 2.
You will not ice one basic di fference in
recei ver opera tion between the direc t­
conversion receiver and a superhet. O n
the conventional receiver, there is a
mode switch that must he adjusted for
the type of signal you want to receive .
When this switch is in the SSB/CW
position, it activates the BFO and
product detector. It is not possible to
properly demodulate such signals when
the switch is in the A~t position, which
directs the signal to a simple envelope
detector.

With the direct-conversion receiver,
no such switch is necessary and any sig­
nal (C W, AM , SSB. or FM ) is prop­
erl y de tected just by adjusting the
frequency o f the local oscillator,
which is accomplished by turn ing C26,
the mai n tuning dial. Thus the direct­
conversion receiver prov ides ma ny
advantages over the supe rhete rodyne
model. It is less expensive, easie r to
build , and simpler to operate . Try it,
youI l Iikc it!

Reference

For interesting information hy Joseph
J. Carr on the theory of direct-convcr­
sion receivers. see Popular Electronics.
August 1997, pages 39ff. m

NEUER SRY DIE
continuecifrom page 4



and mother's eggs even be­
fore conception. Secondhand
smoke is also a drug when
breathed.

Hrnm, both my father and
mother smoked and drank. I
wonder what I might have
been like if I hadn 't been
damaged by those drugs when
a ba by. A nd by childhood
inoculations.

Continued un p age 61

I looked up from my com­
puter and there, in the front
yard, were two big does and a
baby deer. Bambi. They were
cautiously munching on the
hedge. Well, the snow had
just melted a few days before
and only one crocus had blos­
somed so fa r, so there wasn't
a lot for the deer to eat.

While Sherry and I were
watching the deer, Sherry
called out that there were
some turkeys in the pasture
across the road. I got out the
binoculars to get a closer
look . They didn 't look like
turkeys, though they were big
and black. But they were fan­
ning out their wings in the
morning sun and I've never
seen turkeys do thal. A closer
look showed them feasting on
somet hing dead . Buzzards,
not turkeys . Three on the
ground and one circling lazily
over them.

Hmm. were they eat ing one
of our rabbits? I went across
to the field and took a look.
Nope, it was a dead raccoon.
There was a lot of raccoon fur
nearby, so it put lip a fight be­
fore it gOI killed - probably
by whatever has eaten most
of the per rabbits we had run­
ning around the house and
barn. Coyotes, probably.

Azomite

Plants seem to do as we ll as
people when they get al1 of
the minerals they were de­
signed to usc. If you 'll read
The Secrets of the Soil by
Chr is Bird, which I' ve re­
viewed in my "wisdom" guide,
you' ll find that in addition to
the dozen ways I discussed
last year in an editorial for
getti ng plants to grow bi gger,
faster, and producing better

Buzzards

to do with the use of eco­
nomic sanctions as a weapon
of foreign policy. Sounds
great, right? Well, that should
be a clue right there if you're
awake. Anyway, the Cato In­
stitute has co llected papers
from some of the top brains
who cite chapter and verse
how sanctions have not only
seldom been more than an ir­
ritant to the intended victim,
but have instead cost us
dearly.

Get Economic Casualties:
How U.S. Fo reign Poliey UII­
dennines Trade, Growth, and
Libertv.ISBN 1-882577-75-2.

The message of Economic
Casualties is clear and com­
pel ling: Unilateral sanctions
arc truly self-inflicted wounds.
They do to us in peace time
what our enemies try to do to
us in wartime.

Yeah, there goes Wayne,
bothering you again over some­
thing you can't do anything
about. Say, do your senators
know who you arc? I guaran­
tee you mine know who I am.
And they know I have a big
word processor.

Fuming

I clipped a little note from
Time about a study of 4,000
Danish men which showed
that mothers who smoke a
pack or more a day arc twice
as likely to produce crimi­
nall y violent sons. Those who
smoked fewer cigarettes had
less violent boys. The chemi­
ca ls in smoke somehow per­
manently damage the fetal
brain. If lung cancer, heart dis­
ease, and stroke aren' t enough
to scare you off smoking,
perhaps this will.

Nicotine is a drug. Crack is
a drug. Alco hol is a drug. AllY
drugs that get into a mother's
bloodstream while she is preg­
nant arc going to affect the
deve lopment of the child, and
the effects are going to be
negative - such as lower in­
telligence, de formities. slower
development, aberrant behav­
ior, and so on. Do you really
want to cripple your child
even before it is born'! Cripple
it for life'?

Researchers have shown
that the use of drugs is not
only harmful to bab ies, but
will also alter both the sperm

Sanctions

state, and federal courts ­
with town, co unty, state , and
federal pri sons? Aren ' t you
glad we don't have to live like
they used to in the lawless
West that we've seen de­
picted in westerns'?

That is, unless you do some
reading. It turns out that the
frontier West in [he 19th ccn­
tury was a far more civi lized,
more peacefu l and safer place
than America today. They had
private justice then and it
worked . Our 13 colonies had
liule government law enforce­
ment. It was done privately.

The sorry fact is that gov­
ern ment hasn' t been able to
do much about crime. Studies
have shown that having more
squad cars or police on the
beat or even faster police re­
sponse, has little effec t on
crime rates.

Arc there other systems
than ours around the world
that work better '! Of course
there arc . But ours has a life
of its own. There's a huge
constituency for continuing
our present sys tem of police,
co urts. and prisons, and no
consti tuency for any alterna­
tives. no matter how much
better and less expensive they
have been shown to be for the
public and crime victims.

Read To Serve and Protect
by Bruce Benson ($37.50) to
put the situation into perspec­
tive and see how you (and all
of us) have been screwed
again by government. Gee,
what a surprise ! I know it's
hard to believe that a govern ­
ment service could be both ri­
diculously expensive and in­
effective . Please name one
government service that is not
ridiculously expensive and in­
effective. Just one, please.

The 73 magazine building
is right next to the Peterbor­
ough high school. so I sec
lots of ki ds walki ng past the
place. A few arc dressed well,
hut many arc weari ng baggy
pants and baseball caps on
backwards. When I see these
kids, I know they are unab le
to think for themselves .
They're busy copying what
others do.

A distressingly high per­
centage of these baggy-pan ts
kids are smoking as they
walk by. Start ing to smoke as
a teen these days is a sure
sign of incredible stupidity.
Kids sure have to he really
dumb to start a life long ex­
pensive addiction to a drug
that is going to ruin their
health and take years off their
li fe.

Sorry. but I don' t think much
more of adults I sec smoking.
Tens of millions of smokers
have managed to kick their
addiction, which leaves the
stupid and the people with
weak wills as the remaini ng
addicts.

Maybe you've no ticed that
the villains in the movies and
on TV no longer wear black
hats, they're smoking. When
you sec someone light up in a
movi e you know immediately
that this is going 10 he one of
the bad guys.

Back when Came ls was ad­
vertising that doctors smoked
' em, it was smart to light up.
and you' ll sec all of the now­
dead movie stars smoking.
And, like John Wayne, it
kill ed most of 'em while they
were still relatively young.

Thirty years ago or so,
when I out lawed smok ing in
my company. I was one of the
first. Back in 1965, I was giv­
ing away cancer-free matc hes
at hamfcsts . I had ' em made
up specially so they wouldn't
light.

The Wild '''est

Smoking

know more than we members
do, so why should they bother
to ask?

I know you' re not going to
believe it if I try to tell you
that your government has
been lying to you again ­
that it has bee n wasting bil­
lions of your money. So I'm
not going to try to convince
you. Instead, I ask that you in­
vest a lousy $9 and discover
the sorry facts for yourself.

Aren 't you glad we live in You may even gel mad
a country with town. cou nty, when you read how you've
state. and federa l police, been hornswoggled again by
bac ked up by tOWIl , county, the admi nistration. Thi s has
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VHF and Above Operation

Nilmber 43 on YOllr Feedback card

ABODE C' BEYOND

microwave converter usc arc not

IC-202
2-meter modifications

Modificatio ns to the IC-202
$ S B 2-mete r transce iver for

purposes. The device that was
b lo wn had the co llector ins u­
lated from the 1'0 -5 case . I
could not find a replacement for
this device anywhere . On a lark,
I wa nted to see how the remain­
der o f the transceiver functioned
o n transceive. so I con nected a
few-pF capacitor from input to
outpu t o f the final a mplifie r
stage . Wo w! It did the jo b, pro­
vide d 100 m W of very n ice
power, and has ever since! What
a stroke of luck - it functio ned
we ll no t only for a simple lest,
but has been the main rig fo r
Field Days ever since. The rig in

ex tensi ve and can be done fairly question is an o ld Santee LS-202
qu ickly. A little background on hand-he ld mu lthnode 2-me ter

the ICOM IC-202 2-meter SSB transce iver that was obtained as
transectvcr : It 's battery po wered a basket case thai needed lots of
from 9 inte rnal "Cv cclts or a 12 repairs, as it came in part s.
vo lt DC power source . Its main It proved to be an act of lo ve
operation is US B o nly. There is to restore this old Santee LS-202,
a newer mode l, the IC-202S , as the synthes ize r was dead. the
which is mo re popular as it pro- a udio c ircui t was de ad . a nd
vides fo r both USB and LSB. I wires we re hanging out o f it s
have the plain vanilla model and two clamshel l parts. It also had
it requ ired co nversion to LS B, the fi na l tra nsi stor re mo ved
the design ated mode fo r most (probably the orig ina l trouble}.
o peration o n microwa ve . The The case was probably ne ver put
mod here is q uite simple: Order bac k togeth e r, and it just sat in
a HC-IS solder pin crys tal fo r th is cond ition and was a llo wed
10 .701 500 M H z a nd c hange to be bumped and hanged into
the crystal in the carrier inject other things in the j unk hox un­

ci rc uit . til rcame upon it in this sad state
I c ame upon a pac k of NiCd of repa ir. Was it wo rth repai r.

"C" ce lls and have been using ing? WelL probably not, but then
them e ver si nce . Mauer of fact , again. when do yo u run into a
with the lo w po wer mod and mu lt imode handh eld for po r-
high capacity NiCds I haven ' t tab le o peration? Had to give it
c harged thc battery pack in 6 a try.

months and the rad io continues Well. the rad io was re stored
to function q uite well. I know to service and the low power
that's push ing the batteries to mod ificatio n proved to he j ust
ex treme, bu t it's better than pur- what the docto r ordered to pro-
chasing dry cells, which are no t teet microwave converters and
inexpensive . I picked up the "C" the ir e xpensive m ixe rs . T his
ce ll Ni Cd pack at a swap meet. was 7 years ago, and the o ld
remo ved the cel ls, and Inserted Santee is still functioning with
them in the radio 's battery cl ips its exte rnal aud io gain po t and
and that was it. T hey have per- tape to hold the case and buttery
formed very wel l e ver since, and compartment together. Looks a
q uite reliably, I might add . litt le tired , h ut it still functio ns

The low power mod ifi catio n in a very trusty manlier for US B,
to most rigs was stumbled upon LSB. CW, and FM operatio ns
many years ago when a blown all on 2 meters at abo ut 100 mW
transistor in a final amp stage po wer output. Matte r of fact, it
proved quite difficult to fi nd a still has the original 2 pI-" capact-
repl aceme nt . Most standard re- tor in p lace of the final u nnsis-
p lacement transistors have the tor. As a finishing to uch, I pu t a
co llector t ied com mon to the little RTV o n to hold it in mid-air
o utside c ase for heat sink ing so it won 't vib rate loose .
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reduce your driving transce iver
to low po we r operation for mi­
c rowavc converter serv ice. it
will not he a prohlem . With the
MMIC amp an anen uator in the
recei ver path and 10 dB auenu­
ator in the transmit path with
low po we r d rivers will afford
you protection for all of your
mic rowave con verters.

d irect connection bet ween the
co nv ene r a nd tr a n sc e i ve r
through switching a coax rel ay,
the relay is retained but in the
recei ve path an MM IC amplifier
with 10 dB gain and an ancnua­
to r o f 10 d B loss is ins erted . In
the transmit path , an attenuuto r
of approximately 10 d B is in­
serte d fo r 100 mW dri ve from
the transceiver.

Remember, we are using lo w
le vel mixers req uiring a maxi­
mum of +7 to + 10 d Bm drive ,
and with a po wer o utput o f 100
mW or +20 d Bm we have some
d Bs to get rid of still. The po wer
is quite lo w level and can be re­
mo ved simply with 1/4-watl l'ar­
bo n resisto rs. T he value of the
uuc nuator is adj usted to ta ke
into account rcrn otc opera tions
suc h as to wer mounting the con­

verter some 100 fee t remote and
being ab le to still ge t normal
drive le vel to the co nverte r so
remo tel y situated .

The beauty o f such a ci rcuit
is that in case of transfer failure
(that is. you are transmitting into
the rece ive path o f the c o n­
verte r) , you do not put po wer
d irectly into the mixer IF port
and possib ly destroy it. In this
fa ilure scenario, yo u are no w
dri ving the 10 dB auenu aror in
the receive circuit and an M t\IIC
amplifi er back wards . I g uaran­
tee yo u, it ' s q ui te a lossy circuit
and wi ll fully protec t the m ixe r
from even m uch higher po wer
in ex treme cond itions .

The transmit path (afte r RF
detection and a uto switching the
IF pa th 10 trans mi t) is p rotected
by the 10 dB atte nuator. If high
po we r is applied and switching
takes pl ace , the po wer is re­
d uced 10 d B but is still too high
for m ixer safe ty. You can' t p ro­
tect from everything, hut if yo u

C. L. Houghton WB6 1GP
San Diego Microwave Group
6345 Badger Lake Ave.
San Diego CA92119
[clhough @pacbell,netl

This month, let's cover some
of the trials and modifi cation s
o f ano the r 2 me ter rig , the IC­
202 SS B transceive r. Addition­

ally. I will show "orne of the
interface equipme nt used to tie
together an IF transectver and
the microwa ve converter.

The in terface e quipme nt is

necessary in add itio n to lo w
po wer drive 10 protect the mi­
cro wavc m ixer a t a ll costs.
While m ixers can be ho me co n­
st ruc ted (wit h d iffic ulty), com­
mercial mixers do pro vide better

operation parameters (and there­
fore are hard to fi nd and ex pen­
sive ). If yo u arc lucky to come

upon one for your converter for
5 or 10 GH/. or higher frequ en­
cics. these arc the mixers that

arc truly "unobtaruu m"!
Mixe rs above I GHz are not

100 shabby eithe r, but arc a little
more plentifu l in surplus . Ho me
construc tion at these frequen­
cies is quite a bi t easie r. as the
physical 1/4 -wave dimensio ns
for lum ped m ixe rs mak e c ir­
cui try larger and easier to work
with . For instance . a mi xer fo r
2.3 GHz is about 2 inches square,
while a 10 GHz mixer of similar
design would be slightly larger.
Stability and balance in mixer
design becom e even more crtri­
cal as frequency increases and
circuitry size decreases.

Protection ci rcuits fo r micro­
wave converte rs and mi xers is
not complicated . A very easy-to ­
construct ci rc uit proposed by
mem bers of the North Te xas
M icro w a ve Soc ie ty i s q u ite
e asy 10 co nstruc t and affords
very good pro tec tion for the
co nve rter. Instead o f mak ing a

Microwave converter
drivers and interfaces:
part 2



The ICOM IC-202 .2 wall rcsb; tor of a va lue in the
conversion 75 to 80 ohms range will do the

trick when using a :'\iCd battery
Back 10 the low POWC-f modi - pack . If using full 12 \'011.'0. this

flection 10 the ICO~f IC-202 val ue will hav e to be trimmed
transceiver. wl th the rig con- to suit po wer requirements. This
vcncd 10 LS B by changing the value res istor will red uce the
crysta l. out put power is limited DC voltage unde r load 10 the
hy inserting a resistor in the DC fi na l am p trans istor to abou t
power lead to thc fi nal rransts- -I. volt s.
tor co llec to r. Mainta in norma l III my IC·202, the pla in va-
DC power to all other ci rcu its nilla rig. -.: U\ circ uit hoard strap

including the driver trans!...lor. A "W22" go ing to fecdthrough

, ~

RE: ICOM IC-202 Xta ls
TO: clhough @pacbe ll .net

The following crystal frequencies are taken from my IC-202 Imanual:

Center Freq. Ran ge
Type

Freq. Required (kHz)
Crystal

144.100 144.0-144.2 HC18/U 14848.83

I 144.300 144.2-144 .4 HC181U 14871.06

144.50 144.4-144 .6 HC25fU 14893.28

144.700 144 .6-144.8 HC25IU 14915.50

I 144.900 144.8-145.0 HC25/U 14937.72

145.900 145.8-146.0 Hc25IU 15048.83

Quote from manual: "Installing certain combinations of crystals in
the spa re sockets can cause the output level to decrease ... as a
result 01 absorption of some of the energy by the neighboring
crystal." A slight realignment or even modif icat ion may be needed
in some cases.

With the following center frequencies crystal in socket A, do not
put anything in socket B:

I 144.5 144.9 145.9

With the following center frequencies crystal in socket B. do not I

put anything in socket A :

144 .7 144.9 145.9 I

IThe following combinations work OK: I
Range A + Range I

I 144,5 144 ,7

144 ,5 144 ,9

144.9 144.7

I 145.9 144 .7 I
In my own IC-202. I have the two ranges 144.0-200. 144.200-
400, then Range A blank. Range B is 144 ,8-145 .00. Since I only
use the 202 to drive microwave transverters. this gives adequate
coverage. I have reduced the output of mine to 100 mW for
fransverter drive use. Please feel free to spread this info around
to others who need it.

L Peter G3PHOJ

Table I. G3PHO IIII'S,lagt'.

44 73 Amateur Radio Today • September 1999

capaci to r C 136 . and p lace the
re si stor be twee n th ese tw o
poi nts of connection. Stock op­
eration is 12 volts o n the collcc­
lo r and 3 watts CW/P EP SS B
output. no r mall y, After rnodifi­
calion. wi th no dri ve there will
he 12 vo lls on the collector. hUI
wh en you speak into the mike
and the transistor starts 10 draw
curre nt the DC vohaec will, <

drop to about avo lts. and pm..'cr
out will hi: ncar 100 mW. Veri fy
the fi nal po wer o utp ut sc tt ing

you worn for yo ur application. I
fudge a little in my setup and ~I

power to a max of 125 rnw, with
maximum aud io drive shout ing

into the mike for SSB opcruuon.
It's best to give it a test in a noi sy

atmosphere du p licatin g fie ld
conditions [0 check thingi> ou t

fully.
Now with a rig SC i to low

power for co nverter use. there
remai ns putting the rig o n a spc­

cific fr equency. and ge lling a
crysta l for the co rrec t freq uency
is needed . with my IC-202 an

e a rly producti on model. the
manual was nOI very clear o n
crystal parameters. This wn... a
stumbling block fo r me origi­
nally. until I posted the question
on a mi crowa ve Internet renee­
tor, a grcur co-op informatio n
li ne III Fellow microw nvc rs.
Table I is o ne or several I11 I,'S­

suee ... received covc rme th e< <

crysta l information soug ht o ut
on the Interne t.

Peters ICO M IC-:!0 2 manual
was fo r the ne wer IC-20 2S .
while my earlier mod el unill
manual was q uite unspecific on
the e xac t formulation to speci fy
e xact c rys tal specificat ions. ~Iy

o rigi nal manual covered sc he­

matic operation and basic infor­
muuon. The manua l is q u ite
exact. butminimal in crysta l in ­
fo r ma tio n to manufac ture a
crystal to specification. In any

cascowith help from the Interne t
(Peter G 3PHO and o thers) and

queri es subm incd 10 other ama­
teur interes t forums. I found the
ex act specification for the cell­

ter frequency of opera tion.
The ccmcr frequency is the

cente r o f the 200 "Hz full fre­
quency range o f operat ion per

band segment. The IC-::!0 2 cov­
e", via a variable cryMal··VXO"
circuit to ohrain 2(M) kHz o f fre ­

q uency coverage per cry stal. So
for 145 .0 MHI to 145.2 MH/.
the ce nter frequency is 145. 1

MHz.
Here is another m e s sage .

from Jean-Paul F5AYE:

Suhject Ie -202
From: Pi ller J PI L L E R (4!

compu scrvc .com
To: WB6IGP C h uck c though

ee pacbclt.ncr

Hello. Chuck:

Do you remember me. Jean­
Paul F5AYE? I mel you last
ho lidays at Kerry ' s hou se . I
hope that a ll is well for yo u and
Kerry. I have some info rmation
about xr al fo r IC-202 . F is cen­
ter frequency. cx.: 144.0()() to
14-l.200. xta l Fis 144 . 100. IF is
10.7 Mftz.thcorcucal frequency
for the xta l is: IF · 10.7)/9 but

real frequency xtal is IF - 10.7 )/
9 + 0.02661 MHI..

Here in Europe it's the most
used TRX for S HF trunsvertcr.
Here I used -l and I in spare!

Best 73 to you and KelTY.
F5AYE Jean-Pa ul

Just as Jean-Paul stated in the
me ssage ubovc. it worked o ut to
he exactly correct . Cente r fre­
qUClley in MH z mi nu... IF Frcq .
(10. 7 MHz ), d ivided by 9, plus
J I::!66 I MH/.. T his results in a
1 ~.8 to 15 . 1 MH z crystal fre­
qucncy. For my crystal fo r a

cente r frequency o f 145. 1~lHz .

the crystal frequency o rde red
was 14.<J51}1)43 ~1H z in a pin
cry sta l pack a ge for so c kets
(HC-15). I ordered my crystals
from Inte rnational C rysta l Mfg.
Co."s (lC11 ) speci fic a tio n fo r
the ICOM IC-202S per the for­
mulation abo ve. Cost o f a new
crystal wa s $11,45. tntcrna­
tiona! C rystal's order phone is
UI{Xh 123-4567.

Installati on o f both crystals
worked perfectly foljowing the
crysta l adlu-amcru of the VXO
inductor and vuriahlc capacito r
[I) sel hand ed ges fur proper dial



Number 45 on your F_tNJclt.,.1'(I

THE DIGITRL PORT

Check into our rebuilding service - Sub stantial Savi ngs
over NE\Yl

Convert your pack to Ni:\II1 ! Same s ize pack ­
HIGHER capaci ty!

and ac c e s sori e s for th e a ll ­
a round whi z-bang d igital ham
shack is that some of the minor
accessories rclid to he resur­

rected from the j unk box. In th is
case. I became woefully aware
that the speakers attached to the
output o f the sound card are tess

than best q uality.
I had 10 reca ll why rb.u hap­

pencil . When the sound card was
insta lled se veral years ago. the
furnis hed speakers had a welt­
deserved had reputat ion. So had
we re these speakers that within
a fe w weeks they we re replaced
h)' some old- ti mers remaining
from the day .. when AM radios
we re scavenged for parts .

The point of this i<i that when

you expect to hear great quality
trom your co mpute r so und card.

that quality depe nds to n great
e xte nt 0 11 a good set o f march­
ing speakers. T he o ther side of
the co in i.. that e ven with these
poorly marched speake rs. the
ChmmaSound program delivered

wonderfully the program e rased
M) many of the unwanted squtg­
gles. She was unimpressed.The
de mo was not ho w ving ing
people relate to sound: it seeme-d
the o nly log ical approach to me .
A di fferent mu si c emanates
from m y speakers than from
hers.

On the o the r hand, she was
impressed when I picked out an
uni ntelli gible signal and then
pressed b uttons and twisted ap­

propriate knobs unti I the aud io
w as re lative ly free from su r­

rounding noises and. mo st im­
portantly. was send ing under­
standable speech into the room.

Thi s is. afte r a ll. the goal of
transmitting and receiving the
spoken word - that the tho ug ht

proc e sse s mu st transfer from
one mind to the other. T his wa s
happe nin g re gardle ss or the
s ta te of th e a forem e n ti o ned
sq uiggles.

One of the ha/a rds o f accumu­

luting the frugal ham's computer

" Handheld Radios " La ptops *Cellular Phones
*Ca mcorders*Portahle Scanners*Tesl

Equlp memePower tools

Individ ual Cells . Replacement Packs - Lead Acids
Rebuilding Service - O.E.;\1. Assembly

for

fi le . It is a good idea to read that
file and possibly print it. There is
good infon nation about gelling
up a nd running .

Ho we ve r, C hromaSound is
the epi tome of the intuitive pro­
gram. Yuu will find buttons to
dick on wi th your mouse and
they do exactly what you e.\JX'Cl
them In do . T here arc tabs 10

bri ng up fi ller sc reens for SS B•
RTIY, SSTV. and CWo Withi n
those wi ndow s arc preformancd
filters for vario us mode s. with
standard aud io wid ths as may

apply for the mode .
I( you fee l you ca n improv e

on the results fo r your particu­
lar "ear." a ll you need do is did
o n the tabs in the displayed en­
ve lope.. and move the shapes
around to \.\ here the y do the
most good for you. Ancr you are
done tinkering, you can save the
new fo rmatro its own button fo r
future use .

The fl rst tcst. SSB. was ill my
opini on the tou ghe st . I have
used about every thing a vailahlc
o n the planet to make readable
audio o ut o f the confusing ha..h
that comes from my speaker. Up
' til new. the most succc..sful has
been the little Timewave box. I
am not going ro say this program
beat s that. hut. in fairness. lr h
rig lu up there.

I was showing my wife. who
studi es and te ac hes voice. the
squiggle s 011 the screen and how

Jack Heller KB7NQ
P.O. Box 1792
Carson City NV 89702-1792
Uheller@sierra. net]

You may recall last month's
sta teme nt that I wo uld g ive Ji m
Ba rbe r ' s C h romaSou nd pro­
g ram a try and let you k now
what l saw. What I saw is - it's
terrific ! Yo u ca n download it
and try it for yourse lf fro m the
C hro ma P I X We b s i te (sec
Ta b le t I.

The program usc .. your I (l.- !:I it
..ound card with an audi o cab le
from your recei ver to the line ­
in juck o n the card. Th at is all
the e xte rnal hardware the re is:
one cable. If you ha ve been us­
ing C hromaPIX for SSTV, you
should be set to go.

If you a re like me, you have
tinkered with every affordable
interfere nce reduction method
available. You may ha ve used
filt ers so narro w for C W that
they had to be turned oft" to tunc
for a new signal. I had o ne of
tho se once upon a time and it
sho wed Inc what a ll unstable
recei ver I was using bad then .
(Remember the days o f hand­
spread'! I had to keep one hand
on the bandspread knob to keep
pacc with the drift !)
Th~ Chromasound pro!!ram

is an ca:.;.y install. I in..tallcd it
in Windo ws95 n.1just like it was
"meant 10 fit in the place." T hen
I hunted around for instruction..
or a manual 10 print n ul. Not
much availabl e the re . I fo und
that there was some info o n the
w eb sill' in the form o f an FAQ

frequency calibration. It' :.;. always
nice whe n something worked
out well. and this was no cxccp­
lion. I am quite satisfied with the
new crystals. and with rc....tora­
lion o f this IC-:!02 SS B rran..­
celvcr 10 a very useful 1001 for
portable operation in COllj UI1C­

linn wit h microwave co nveners .

While my IC-202 ha.. some
limitations. being only LSD in
operation, it does have wry nice
VXO luning tvc lver smooth)
d ia l opera tion, and th is. a long
with the lo w po wer modifi ca­
tion.. for microwa ve conveners.
makes it a joy to usc. 73 for now.
C huck WB6IGP. Fa

Call for a price li st or visit our website:
www.nicdlady.com

17052 Alameda Dr.• Peni s. CA 92570-8846

(909) 789-0830
email:niedlad... @d elta net.com

FAX: (909)789-1895

crRO.E l ~ ' ov RfADER SERVI("E cARD
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Roll your own

If you want to improve on the
ituation. make changes for a

different mode. or j ust plain ex­
periment. you will lind little tabs
in the display envelope. Cfick
and drag to )'our hearts content.
Each move results in an instant
change in the filtering charec­
cristic. When you lind some­
hing you want. y·ou can SOlve it
o its own buuon for future usc.

In a nutshell. this is the setup:
ChromaSound needs audio from
the speaker output of the radio
o (he "Line in" j ack on the

sound card: you will have [0 set
[he level from time [0 ti me to get
the correct dri ve for the system.
That was easy: I lurd u cable
from the fi rst days of using
ChromaPIX for SSTV.

If there was a trick to the OUI·

put, it wasn't much of one other
thun having 10 assemble a new
cable. The " Line out" on the
card uses a small stereo plug and
I needed an RCA plug at the
other end. This allowed me to
plug into a test port I had used
once upon a li me when testing
the Timcwave OSP unit. This
port is switchablc and allows the
audio 10 feed ei ther through the
DSP sound card or directly to
h -'1't e _,_.

The tun ing iudicutor on the
' 232 gui des the user to precise
luning. and it was immediately
obvious that the ChromaSound
was doing its job. With the ru­
dio (lined correctly and the sig­
nal within the prescribed en­
vclopc on the OSP screen. the
.232 tuning indic ator is ve ry
clean and the copy is as ncar
perfect as RTTY gets. With the
filter turned off any hash or ad­
jacent signals become apparent
both in a disturbance on the tun­
ing indicator and in deterioration
of the copy.

What this :-.<IYs.ofcourse. is that
the two progmms flew well to­
gether in the same computer and
did their respective johs with no
crashes or recognizable problems
of any sort. Makes my day when
things work like I expect.

I ab o tuned some PACTOR
signa ls. There arc no preset
scree ns fo r PACTOR . but I

Current Web Addresses

I Source for: web address (URL) I s

HF serial modem plans + software http://www.accessone.comI-tmayhanl

SV2AGW tree Win9S programs http://www.forthnel.grfsv2agwf ,
BayCom - German site httpJIwww.baycom.def

Pasokon SSTV programs & hardware httpJ/www.ultranet.comf- sstvll ite.html I
New Mode - PSK31 - Free download hltp:lfaintel. bi.enu.estpsk31.html I

I

Baycom 1.5 and Manual.zip in English hltp:/lwww.cs.wvu.edul- acmfgopherISoftware I
Ibayroml

Source lor BayPac BP-2M http://www.ligertronics .coml

TNC to radio wiring help htlp:llprairie.lakes.coml- medcalffztxJwiref I

ChromaPIX & ChromaSound OSP software htlp:ffwww.sil iconpixels.comf

Timewave OSP & AEA products hllp:f/www.timewave.com

International Visual Communication Association - http://www.mindspring.coml- sstv/a non-profit organization dedicated to SSTV

IXPWare - TNC software with sample download hltp:f!www.goodnel.comf-gjohnsonl

Auto tuner and other kits hltp:/Iwww.ldgelectronics.com

TAPA - lots 01info www.tapr.OfQ

Creative Services Software wwwcsencorp.com

TaMe I. Handy URLs.

excellent. understandable audio. so und card program along with and the ·232 seemed like they
I did. however. have to crunk up communications software. The we re made for eac h other. I
the sound card volume to the reason was a crash I had expert- didn't pick out any lurking. be-
speakers so I could make out the cnced when I first attempted a low-the-noise-level OX signals.
message. screen shot and was bringing up hut I found that the out put au-

Most of you who use your 01 graphics program to process dio frequency from the sound
sound curd for music have .11- the fil e. card was correct for the input of
ready install ed good speakers Reboo tin g t he compute r the ' 232 and there was no prnh-
and will not experience the mi- se emed to get rid o f all the lcm with amplitude adjustments.
nor irritations I have. I have a gremlins and I was able to ge t a
different approach toward mu- fi le with a shot of the SSB sig- How the user works the
sic than the true aficionado. Per- nal envelope (which I chose not program
haps that cernes from listening 10 U"C - I felt thai the RITY
to so many hard-to-copy signals: screen shot accompanying the The scree n shot. as I men-

maybe it follows that musrc article tel ls it all). tioncd . tell s much of the story.

must be expec ted to sound that fi nally. after much thought. I There arc tabs for formatted

way also. cabled the equipment to work as modes. SSB. CWo RTIY. and

The seco nd test was much shown in the screen shot. and all SST\'. The SSTV is under the

easier. I tuned to some CW ~ig · went well with no crashes. I did tab labeled "Stock: '

nab, and turned on the filter, and keep the co ncurrently running You may choose audio widths

they all disappeared except one. programs to a mini mum. That is by selecting buuon s on the vuri -
I could sec it. hear it. copy it. It my most common dow nfall. I ous pages.There is OIn automatic
was such a stark difference. I minimize too many programs notch thai deletes the " tuner
clicked the ti ller on and oil a and k aye them ru nning. as there uppcr't-style si gnal and sends it
couple of Iirncs to he sure r was is often a need to go hack to pack ing so q uickl y you will
li stening to uic si gna l I saw 0 11 them throughout the day. think the guy turned off [he rig.
the monitor. I did some of the experiments Also. there are noise limiter hut-

I approached some of the described later bctorc this one tons that effectively reduce white
other modes with a little hcsl - and gained a new appreciation noise in logical steps. The AGe
caney becau se I was worr ied fo r the PK -2 3 2 ~tBX . T he button works axit should. and you
about the stability of running a Chro maS ound DSP program will welcome it on occasion.
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Say You Saw It In 73

•

,­
Photo A. This screen shot is ChromaSouruJ in action filtering the
R1TYpropagation message from ARRL The communication soft ­
wart', XPWare, is in the background. with the DSP program cov­
ering much of the upper right of the monitor: The fitter continues
to work ifyou click on the XPWare screen. which makes the entire
screen available to the communications program. In this case, the
audio signal is fed into the sound card where it is fi ltered, as evi­
denced by the clean signal display in the envelope. The output of
the sound card is then f ed to the PK-232MBX for demodulation .
then to the serial port for the XPWore to decode and display the
incoming message on the screen: See text for details of experiments
and general tinkering wilh the many buttons.

I a lso attempted CW as well
a s SSTV through the modem
into the laptop, but apparently
was a little shy of audio power
for tho se mode s . The co py
wasn't there with the CW mode
in HamComm, and the Pasokon
SSlV (see Table 1) program did
not recognize the existence of a
signal. Both modes responded
fairly well wi thout the filtering .
Part of the problem was signal
strength from the a ntenna . I
could hear the signals by ear, but
there just wasn't enough audio
above the hash noise to decode
with the filter opera ting.

What I like most is the vis­
ible spectrum display. You can
instantly sec and hear the effects
ofany changes you make. ei ther
by clicking a button or modify­
ing the envelope in the d isplay .
It is like having a scope plugged
in that always tells you wha t is
happening.

Oneouer item on my mind this
month is the PS K3 1 activity.
Unfortunately, I do more read­
ing than operating, but there are
ple nty of g lowing reports for
thi s new mode. Ha ving tried it,
I heartily recommend it to ev­
eryone . It is easy to get started.
Download it from the Internet
(see Table 1), follow the insuuc­
tions. and have fun. It is a great
lew-power activi ty.

To rest is to rust

My wife fo und this saying,
and it is one of her favorites .
That is what keeps us going ­
along with adequate lube on the
proper joints.

If you have q uestions o r com­
ments about thi s co lumn. E-mail
me at (jhe llcr@ sierra.net] and!
or CompuServe (721 30,1352]. I
will glad ly share what I know,
or fin d a resource for you. Fo r
no w, 73, Jac k KB7NO. iii

simply used one oftbe SSB en­
velopes and changed its param­
eters to fit the need. The pro­
gram works well there also. I
wasn't lin ked, so the program
was simply in the PACfOR "lis­
ten" mode. The point is that the
filtered signal went to the '232
and was demodulated with no
added problems.

Then, for lhe fun of it, I tuned
a few CW signals while all this
was working so well. That was
also successfu l. I seldom use the
'232 for CW, so it was interest­
ing to note that the Chroma­
Sound CW filter was so sharp
that I had to tum itoff so I could
ease into the correct "c urve" on
the signal and get the '232 tun­
ing ind icator deflecting prop­
erly. Then I could tum on the
filter, and this modem teehoology
did its thing.

It con tinues to ama ze m e
how CW can be decoded even
thou gh the "fist" may be less
than perfect, if the equipment on
the receiving end is up to it. I
Icarned a long time ago , how­
ever, that if you want to work
CW with this fancy stuff, you

had better follow along and be
sure the print o n the screen is
correct. As soon as you count on
it. it ain't. That last line m ust
have been spoken first by a fa­
mou s ballplayer - then it trick­
led down to this not-sa-famous
ham .

I mentioned earlier that I had
tried another experiment with
the ChromaSound DSP.At first,
I was leery of trying to get too
much working in the same com­
puter, so I rigged up a feed from
the "Line o ut" of the sound card
to the serial modem I bu il t a
while back from the design by
K7SZL (see Table 1).

T his was successful to a
point. I was able to demodulate
the RTIY signals and feed them
to HamComm software in the
laptop. This e ventually worked,
but it was necessary to adj ust
frequencies be twee n the filter
envelope in the DSP program
and the frequency the Ham­
Comm program was looking for
to gain success. It worked, but
it is definitely not a co n test
setup. CIRC\..E 13 ON REAO£R SERV1CE CARD
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IT e nclosures just for the ask­
ing.This series consists of nine
size s with 25 o ptiona l pre­
punched end panels fur po pu·
lar connectors . Easy 10 asscm­
hi e : shipped nat: non -a nod­
lzedzno n-paimed : economical:
and great for making little test
fixtures or small projects. Con­
tact Scscom. Inc .• 2 100 Ward
Dr. Hende rson ~V 890 15 ­
4249; tel. (702) 565-3400: fax
( 02) 565-4!WX: E· mail lscscom
@sescom.com]. Offer ex pires
December 20, 1999.

CA-UHV is designed for op­
eration 0 11 6mn m/7Ocm. and
can be used as a tribande r un­
til HF ope ration is desired . It
comes with HF tuning coils fo r
40l1 5/I Om operation : 20m and
17m co: Is are avai lab le for pu r­
chase as well. You decide what
bandrs) you want to operate.
and the n add the appropriate
coihs) 10 the antenna. on e ver­
tically and the others horizon­
ta lly. 6 m/ 2m170Clll s ta y s
consistent regardless of which
coils are added.

For further infor m.uion. con­
ta ct NCG Com pany, 1275
North Gro ve St., Anah eim CA
92X06; tel. 7 14-630-4541 : fax
(7 14) 630-7024 .

frame of so lid red oak. the base
is made of 3/8 -illeh-thick Chi­
nese Empress g reen marble .
Hardware: brass. Catwhlsker:
phosphor bronze. End ccnnec­
tors: 24K gold-plated. You get
the picture - e ven comes with
a magnify ing glass so that ),ou
o ld Iogcys can see the whi sker.
Size: 8" D x 12" w x 7-IM" H.
Wt.: 7 Ibs. For further detai ls
and price information. contact
the Tippecanoe Radio Com­
pa ny. PO Box 32 1. Tippecanoe
City OH 4537 1: te l. 937-667­
93 99.

•

I
l

New Mobile Antenna
by Comet

Comet Antenna has modi­
lied their CA-HV to resonate
on the 70cm ba nd. Initially. the

Sescom's LAB Box-ITs

Here ' s a g rea t g i ve aw a y
from Scscom. Ge t a free sam­
pie (pretty small. bu t hey! it's
freel) of one of thei r LA A Box-

No Smoking Stickers

At ten cents eac h postpaid . these 3-inc h by 5- inch Day-Gto
orange " No Smoking" peel-off stickers are gre at for the shad
or your next hamfest or what-have-you. Consume r Informanon
Center. 258-1/2 Main 5 1., POB 190. Lansing lA 52 15 1-0 190.

Navy Mode l ZR-1
Crystal Radio Set

The design philosophy be­
hind thi s beautifu l rad io hy
Ti ppecanoe was not fur all-our
performance. bu t to maximize
the beauty that can he inherent
in a simple crysta l set. Set in a

Rad io Badge by Cutting Edgc.
Two strong pins ho ld yo ur ra­
d io firmly to your jacket. shin .
hat. or you name it. At only 3
inches hy 1-3/4 inches. the RB
is vel)' sturdy and stable. and
fi ts the majority of new rad ios
s uc h as the Yacsu V X - l R.
$ 19.95 . Cutt ing Edge Ente r­
prises. IH03 Mission St. , Sic.
546. Santa Cruz CA 95060: tel.
(800) 206-01 15: E-mail [cee @
cruzto.com].

Mi ni News from MFJ

• :\-t FJ"s supe r Xi-MH "AA"
batteries have twice the power

The Radio Badge

Now. the ti niest radios can go
a step beyond the lapel micro­
phon e b y being slid 0 1110 the

Number 48 0" you' Feedback CllrcJ

NEW PRODUCTS

,
'L a d d e r

Crystal
!~ Filters
I I

'~t :i::1 • [:1: I
........ ... ., J.... ",_ ..,, . ~'''.." ,
Il .... I ' .. 0-_".-. . I ......... t
I ~fJ "'(>. L_> t-!

F-=;';::;;;;;;;;;;;~;;;;;;;:;;;";-::O~r-'~l::amlard x iCdsand ca n

II greatly extend the operating
time of vour e lec tronic device .
1200 mAh. 1.2 V. and no de tri­
mental memory e ffec t as wi th
NiCds . :\IFJ -9 2A A I . 52.99
each. MFJ-92AA IO. 524.95.
Ill-pad .

• T he MFJ -4 125 Mi ght ­
Litct » is a great new stream­
lined-size 25 amp swi tching
powe r s upply for powe ring
your HF transceiver. 2 meter/
440 rig. accessories. and more.
S uper cl ea n wit h le ss tha n
35 mV pea k-to- peak ripple .
5109.95.

• :\IFJ' s new d ua l- ba nd
VHFIU HF SWRlpower meter
is perfect for mobile rigs a nd
HTs. Covers 14-l- and 440. mea­
suring in three power ranges:
15 \V. 60 W. and 200 W. MFJ­
&4-1. $69.95.

• l.adder Crystal Filters. by
John Pivnichny :\2DCH. is the
only book devoted e ntirely to
the design and construction of
crystal fi lters using crystals of
juston e frequency. BASIC rou­
tines simplify the design pro­
cess. allowing you to quickly
build a high quali ty crystal fil ­
ter. 136 page s . p aperb ack .
MFJ-3509 . $ 14.95.

For f urt he r in fo rm a tio n
abo ut these or other ~tFJ prod­
UCh. contac t MFJ Enterprises.
P.O. Box4~_ Mississippi State
!\IS 39 76 2: tel. (800 )-6-17 ­
8324 : E-mai l [mfj @ml]
er ncrprises.com]: s ite [www.
mfjcnrerpri ses.com] .
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$89..25

- GPS Tracking & Telemetry Module ­
Introduci ng the low-cost solution to all yourGPS tracking needs!
Choose from the basic TM- I Tracker or the TM- I+ MultiMode
Tracker. Get all tbe details and prices on our web site at:

www.gpstracker.com
lin£r~iEs Call Or Vos il Our Web su«: E

-J ~.... (541) 474-6700 Fax47.t.-6703

New in this third edition book are world fre­
quency maps to help you tune 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 perfect travelling companion. The Mapbook
contains locations of hundreds upon hundreds of

•_ open repeaters throughout the U.S., Canada and
'"':j . , , 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

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.
crcss details. conversions, construction
plans. emergency information. etc.

133 pages. $14.95

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

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
1-800467-7237
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Amateur Radio Via Satellites

HRM SRTS

Photo II. Mike WASnvT enjoyed some ql/alilY A-O-IO contacts
while working the KSDX satellite station near Brenham. Texas.

il " as e nrertammg. SUNSAT­
OSC AR-35 was nor available
for Field Da y. but if il had been.
the re s ult s wo uld have bee n

sim ilar.
T he digital hamsats were do ­

ing reaso nab ly we ll this year.
hut with KITS AT-O SCAR-23

go ne. o nly two 9600· baud birds

we re on-line: UoSAT-OSCA R­
22 a nd KITS AT-OSC AR -2 5 .

The relatively new Thailand sat­

ell ite (TlI.ISAT-OSCAR-J I I was

nOI a'..ailahlc . With the recent
addition o f UoS AT·OSCAR-J6

earlier thi s ye ar, we ex pec t Field
Day 2000 to be bet ter. and very
di fferent. While 96<XI baud has
become a sta ndard digital ham­
sat speed, U-0-36 is capable of

muc h mo re . up 10 76.8 kbps
(76,SOO bits per second). Most

access is expec ted to be at 38.4

results can be acceptable. For
the Houston AMSAT Group,
operating at the Texas OX So­
ciety site. se veral RS- 15 mode
" A" (2 meters upand 10 me ters
do wn ) contacts were logged .

Operation 'via AMSAT-OS­
CAR-27 was. as expected. su­
per crowded: This single-c hannel
FM mode "J" (2 meters up and
70 em do wn ) repe ater in the sky
was working we ll e ven tho ugh
it sounded like hundreds o f sta­
lions were try ing 10 access the
satellite s im ul taneo us ly. Per­
haps the mass of signals is like
that heard by shuttle astronauts
whe n ope rating SA REX ( the
Shu ttle A mateu r Radi o EX­
perimcnn. Tbc result is thai only
a few contact.... are made, usually
by the stations with the b igg est
antennas and the strongest trans­
mitters. II was wild, bu t at lea s1

A-O- IO with ve ry simple por­
table yagi.. like the Arrow [http:/
zhomctown.aot.co nvArrow 146/
index.htm l). A-O-IO, wi th its
high e ll iptica l orbi t. is still a
great re source in the sky . And
fo r those who arc co nce rned
about Y2K . A-O- IO not only
doe sn't care about the dale , ir
doesn ' t even know. It is simply'
an uncontrolled. but functional
mode " B" (70 em up and two
mete rs do wn ) transpond er in
space .

T he Fuj i surelli rcs. F-0-20
and F-0 -29 . were bo th in ana­
lo g: (vo ice and CW) mode for
Field Day. Contacts were plen­
tiful fo r those who we re pre­
pared fo r th e exce p t io na l
Doppler shift associated wit h
satellites wit h a UH F dow nlink .
The 7O-cm do wnlink signals can
drift as much as 20 kHz in the
course of an overhead pass. Sat­
e llite newcomers had problems
keepi ng up .

The Russian RS ham sa rs d id
we ll. RS-1J pro vided contac ts.
as did RS-15 . Usually,' RS -15 is
very hard to usc , hut whe n re­
cclve cond itions arc good and
the sate lli te's beacon is o ff. the

Field Da y 1999

Lasl year A~ISAT-OSCAR­

10 was surpris ingly good. and

this year was nearl y the same.
bUI this Ie -ycur-old ham sar can
be q uite unpredictable since the
onboard computer gave o ut o ver
a decade ago. A-O-IO provided

man)' voice and CW contac ts for
those who pu rsu ed it. A few
stations discovered thai they could
even mak e con tac ts th ro ug h

Field Day offers an opportu­
nity 10 tesl nor on ly emerge ncy
preparedness communicmions.
but also . for the sate llite cnthu­
siast. the c ha llenge o f making
hamsut contacts from a remote
location. Un like normal short­
wave operat ion, more prepara­
tion is needed for satellite work.
The communications equipment
and antennas must be checked
for even mino r problems sluce
very often the received signals
are weak and transpo nder load­
ing is at its pcak.Hthe Field Day
site is far from home. orbital
predictions must he recalculated
for a di ffere nt locution. especially

if beams are used.

Andy MacAllister W5ACM
14714 Knights Way Drive
Houston TX 77083-5640
(amacO icsi.nel)

Plloto A . 17,e K5DX Field D<,y operation had anice shaded hil/tnl'
Sp ot for the satellite station.
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Photo C. Mike NS,\-IT checks out the CUIsetup (I( tile KSDX satellite
statio" during Field Day IYI)9.



Ptuuo F. The older 2-meter multimade Santee LS -202A liT had
pots and switches on the tOI' to control opera/ion.
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Photo E. A close-up ofII I(' Eagle
Spitfin' 454 Itl-mrter liT. MOJI
controls are buttons OIl /hefront
or side ofthe radio.

The antenna that co mes with
the radio is o nly good for very
local o peratio n. bu t the connec­
tor on the radio is a standard

Br-.'C type. Attaching a decent
lo ng whip. mobile antenna. o r

even d ipole is easy. Some C B
magnet-mo unt mobile antennas

can be easily moved to the J()..

meter band simply by remo ving

one or two turns from the loading

co il.
Per the sate lli te ope rator. tun­

ing t he S pitfi re tak es som e
practice. Main tuning is uccom­

plisbcd using UP and DOWN

but tons located just above the
PIT (pu sh-to-talk) sw itc h 0 11

the side. The default tuning in­

crement is 10 kHz. To d irectly

address I kHz. 10 kHz. o r 100

Hams are a lways looking for

all the feature s they can get in a
radio fo r the lowest p rice . The

Spitfire. as shipped. co vers 28 .0
to 29 .7 ~IH l with A~I . FM.
LSB. and US B. It comes with
an e mpty battery pack. a wall
c harger. a mobile power cable.
a 9.5 n base-loaded "d uck" an­
tenna. belt clip . hand strap. and
a manual. The ad vertised price
fro m Coppe r E le c tro nic s a t
[hu p :/Iw w w.co ppe r.co m] is

$ 179 .99.
The basic design o f the radio

is de rived fro m its cn (Citizens
Band ) ancestry. Construct ion

a nd a ppearance is simi lar 10

Aliuco. AD! . and Ch e rok ee
HTs. The owner ' s manual looks

like the Japanese radio ma nua ls
oft he ·60s. It is full of strangely

worded sentences. some with
rather c ryptic meaning . The ab­
breviation CB shows up at least
twice in refere nce to this ham
rig. but fort un ate ly the radi o is
very easy to use. with only a few
hint s needed to get it running o n

a ny IO-me ter frequency a nd
mode.

The battery pack is designed
to ho ld nine size-AA cells. A I·
kulin e or NiCd batteries may be
used. The rad io will also work
with some A DI NiCd batte ry
packs and the ir clo nes . The in­
cl uded wall charger is intended
for use with N iCds. The mobile
po wer c ab le has a ciga rett e

lighte r plug on o ne e nd and is
a bo intended fo r use o nly with
r-.'iCds in the battery pack .

It sounds more like a good
name for a CB rig. bu t the Ea gle
S pitfi re 454 is a very rece nt.
ruther complex. all-mode (except
CW) to-meter handie- talkie .
There have been a lot of new, un­
usual brand names showing up in
the ham market in recent years .
While most radios used to come
from Japan. the re are now rigs
from all o ve r the Far Ea st. The
Spitfire is custom manufactured
for Copper Electronics of Louis­
ville, Kentucky. in the Philippines.

The Eagle Spitfire 454

boost the power output to a bi t
o ve r 30 wa lls. If you can find a

used one that works. buy it. but
be fore warned that some me­
c hanical parts are proprietary
and impossible to find .

Th e Santee LS -202A pro ·
vidcd a great start for a two-unit
mode " A" (two meters up and
ten mete r s down ) porta b le
g round station. If SSB is not a
neces sity. q u ite a number of
standard two-meter A.I HTs can
hi: used for mode "A" uplink
work si mply by c onnec ting a
code key in to the extern al mt­
crophonc connector and sending
C Wo Some HTs have excessive

drift or chirp whe n used in th is
fash ion . l ts w o rth t r yi ng .

though.
Ho wever. when the LS-20 2A

came o ut. there was no co mpa­
rable IO-meter HT o n (he mar­
ket. Santee produced a number
of HF handle -talkies under vari­
ous na mes lik e Mizuho. Jim.
and. in the U.S.. AEA. The 10­
me te r ve rsion was called the
MX-28S. The AEA mode l has
the :-'IX·18S name on top. but
was so ld as the AEADX Handy.
A lthough it was a l O-mc ter
transcei ver fo r CW and SS B. it
wa s des ig ne d fo r usc in t he
lower pa rt of 10 me ters. The ra­
d io required a ne w crysta l and
so me re tuning LO use it in the
satellite portion of the band he ­
tween 29 .3 and 29 .5. To get on
the air witho ut reworking a ra­
dio tha t really wasn' t in te nded
for use al the high end of to
mete rs. it was a to t easier to j ust
usc a t o-me ter mobile rig or a
small digital shortwave receiver.

Portable toys

Wouldn 't it be nice to work
satelli tes with only a handie­
ta lkie and a short antenna? It's
bee n done , The single-channel
FM transponde rs rcrossband reo
peaters) o n satellites like A-O­
27 and 5- 0-35 can be worked
using only a single d ual-band
HT whe n cond itions are opri­
mu m and usage is light. Bu t
what about the o ther satelli tes
that don' t use FM. but rather
support CW and SSB for m ul­
tiple simultaneous users't There
is no single unit that yo u can buy
off th e s he lf fo r crossband.
hand-held sse o r CWobut now
there's somethi ng close.

Several yean> ago . Santee in­
troduced a multi m ode tw o ­
meter HT called the LS-202A.
It ran about a wa tt of FM or
SSB. Frequency control was by
thumbwhce l switches and VXO
(variable c rysta l oscillator) and
RIT (receiver incrementa l tun­
ing) knobs, Slide switches se­
lected modes and other functions.
A small ana log meter was used
for S-meter readings in receive
and ba tte ry cond ition d uri ng
transmit. II was a nice. if rather
rare. rad io. Santee also marketed
a mobile docking amplifier to

kbps. but thi s will still require
new gear for the home station.
and field operation.

Ph oto lJ. Til e /lew Eagle Spit­
fire 45.4 l it-meter HT is nearly
identical ill sh e with the much
olde r Santee U;-202A 2-meter
HT. Hoth are multimade radios
wuh full baud coverage.



Mobile, Portable and Emergency Operation

ON THE Go

Sieve Nowak KE8YN/4
1011 Peacock Ave. NE
Palm Bay Fl 32907· 1371
{ke8ynOjuno.oom]

This month we continue the
discussion of the Y2K phe nom­
enon. For the past few months,
we' \ 'C been looking at some of
the implications that we hams
migh t fa ce ne xt January. If
you' re a new reader, we have
been operating on the assump­
tion that if somecomputershave
a problem when the year turns
{O :WOO, then it is wise to pre­
pare . The o ther assumptio n thai
we have been accepting is that
such problems would be mani­
fest in ways si milar to what we
see with other emergencies.This
could include po we r outages of
some type or communications
problems. Therefore. the worst
we will do is practice skills we
will need at some point in the
futu re for the next hurricane.
tornado, snowstorm, etc .

One intere sting d isc us sion
that I' ve he ard lately concerns
our current trend in manufactur­
ing called "Just In TIme" inven­
tory control. This req uires that
inventory is ne ver carried in ad­
vance of its need. Instead. parts
arri ve at Ih e tim e t he y a re
needed 10 be incl uded in the
manufacture o f the fi nal prod­
uct. This procedure red uces the
costs associ a ted wi th buying
product before it is neede d ,
which is very attracti ve to the

acco unting a nd finance types .
On the other hand. it is totally
depende n t upon the supply
chain working almost pe rfectly.
Ind ications are that there is no
widespread emphasis on stock­
ing upon required material in case
the Y2K bug causes some burps
in the rail or trucking industrie s

or in the computers that track the
orders and requirements at the
p lan t. While this may not seri­
o usly affect us as communica­

to rs, it po ints out the fact that if
there a re problems associated
with the Y2K event. some of
the m may be quite different
from what people ha ve e ncoun­
tered in the past . This may ha vc
less to do with the computer hug
itsel f a nd m o re to do w it h
c ha nges in the way bu siness

cond uc ts itse lf in this lean ,
mean, down-sized environment.

There are a few facto rs that
may he different for us. One of
the d ifferences that may a ffect
us in the next few disasters that
we may be called upon to sup­
port involves the public percep­
tion of us. First, to mostnon-radio
enthusiasts there is abso lutely
no d ifference between a ham
and a CBee. In their eyes, we

both use radios. we both pu t up
ugly an tennas. and we both
mess up their T V. Second , the
pu blic is hungrier than ever for
news, and we can expec t a por­
tion to usc every means avail­
able , includ ing listening to us.
to keep up with changing events.

The firs t situation presents an
important opportunity fo r us to
ed ucate the pu blic. Most ham
events , such as Field Day, do not

tru ly catch the pub lic 's atten­
tio n. We may get some public ­
ity in the local paper o r o n the
ne ws, but the ave rage ci tizen
probably skips over those ne ws
stories since they may feci that

they arc not affected o ne way or
the o ther by our efforts . To them,

it is just a way for sorne guys
with radios to have fun; while

this is true , we all know there is
more to it than just tha t.

During many real emergency
s ituat io ns , t he pub lic is no t
aware of the role we play. Part
o f this is because we are sup­
porting such we ll-known disaster
services as the local government.
the Red Cross. the Salvation
Army, a nd so forth . With the
potentia l for Y2K problems, we
have the opportunity to tell o ur
fello w citizens what we will be

doing if called upon to support
in advance of the actual emer­
genc y. We have month s to plan
and execute cur e fforts to show
o ur fe llo ..... citizens what we can
and will do to hel p them . Talk

kl-lz steps. a contro l o n the front it gets easier to move the Spit­
of the radio called STEP m ust fire around the satelli te pass­

be pressed to highlight. with a ba nd .
c ursor. t he dig its to be in- Receiver sensitivity is speci -
cremented: 1. 10. or 100kHz. fied at 0.8 m icro volts for 10 dB
When in this mode, the rad io SIN (s ignal to no ise ). This is
wi ll not increme nt beyond the quite respectable. No preamp is
segment be ing tu ne d . If the neede d . hut the fro nt e nd is
"ones" d igi t is be ing shifted. the prone to overload in loca tio ns
o ther digits will not be affected. wi th nea rby HF transmitte rs,
It's like adjusting the time on a like o n freeways around a lot o f
digital clock where changing the CB operators. Using headphones
minu tes se lling will have no ef- helps a lot for portable work .
feet on the hours. To get be yo nd Betwee n satellite passe s, the
the selec ted range, the de fa ult Spitfi re docs a ve ry re spectable
tuning of 10 kHz must be rein- job as a IO-meter transceiver.
stated by pressing the STEP key Power o utput o n AM and FM is

until the cursor quits b linking . four watts . It is rated between six
Whi le there is a "clari fie r" tha t and seven watts on SSB. QRP

works on SSB and AM , it only enthusiasts arc already working
tunes a few kHz either side of on a simple solution [0 make the
the d isplayed freque ncy. How- rig transmit CW while in LS B

ever. it does make all the differ- or USB. Fornow, its use asa voice
enee wben tracking Doppler shift radio is qui te satisfying .
on RS-13. After some practice For hams and other radio en-
with a few contacts via sa tellite , thus iasts o perati ng in foreig n
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co un tries that allo w amateur-ra­

d io rigs 10 be used in o ther se r­
vices. there arc mod ifications to

the Spitfire that a llow it to go
substa n tia ll y below the 10­
meter ham band to a lmost 25
~IHz . Information on activating
thi s "export" mode can be fou nd
on the Internet at the URL [http:
Il w w w. f r e e b a n d. c o m/
spitfire.html]. To modify the ra­

dio. a ve ry small surface-mount
chip resistor has to be remo ved
from the circuit board on the
bac k side of the P1T sw itc h.
Then the radio has to be reset

by sho rting a circuit pad to
ground . To get to the ex port
mode, acombination of keys arc

then pressed accord ing to the
ins tructio ns at [frecband.com ].
Once in the ex po rt mode , the
rad io 's operation changes d ra­
matically wi th a "band" display
and a "channe l" display. To get
back to ham-only operation. the

combination of keys that were

used to get to the export mode
are now invoked again . Unless
there is a really good reason to
use the radio o utside 10 meters,

it is really a much more user­
frie ndly radio to usc in the na­
ti ve ha m mode . O peni ng the
rad io to do the hard ware modi ­
fication also voids the warranty.

For less tha n 5200, shipping
included. the Eagle Spitfi re 454
is an e xcellent answer for the

portable mode "A" ha msat sta­
tio n, and wi th the sunspo t num­
be r increasing. a fun way to get
on 10 meters from remote toea­
rions without lugging aro und a
mobi le o r base -statio n trans­
ceiver. Check out Co pper Elec ­
tronics' We n site a t [h ttp ://
www.coppcr.com]. They have
some other rigs and dev"ice s you
probably haven't see n before
that are just now sho..... ing up o n
this side of the Paci fic . f2I



Photo A. The audio amplifier kit from Ten-Tee contains on/y one
small PC board and a bag ofparts.

QRP
Michael Bryce WBBVGE
Sunlight Energy Systems
955 Manchester Ave. SW
North Lawrence OH 44666
[prosolar@sssnet.coml

Well , the Dayton Hamven­
lion for 1999 is history, Every­
o ne wa s bles sed wi th g rea t
weather o n all three days of (he
convention. Although I don '
have the fig ures. the attendance
seemed. at least to me. ( 0 be
slightly higher than that of last
year. Since the weather was so
good. the Ilea market vendors
did great ! I sold utmost 12 kW
worth of solar panel s J uring the
three days of the convention.

Once again. the QRP ARCI
held the Five Days ill May tech­
nical foru ms. All the forums
were sold O UI , with latecomers
standing in the back. The annua l
hanquet wa s held o n Friday
night. while Saturday night was
for the vendors.

Wilderness Radio introduced
their new SST CW transceivers .
These rigs cover the CW portion
o f the three most popu lar QRP

Low Power Operation

band s . Of co urse , the y a re
monobandcrs: You have to take
your pick o f either -ln. 30. o r 20
meters.

The SST or Simple Su perhet
Tra nsce i ve r s a rc the lowest
priced and smallest members o f
the Wilderness Radio line up .
They come as a kit, and si nce
they are so simple , the kits re­
qu ire basically less than halfthe
pieces parts used by o ther rigs.

S ince they are superhet re­
ceivers. yo u don 't need to worry
about hearing both sides of the
CW signal. The y have a three­
pole crystal fi ller a nd a n effec­
tive AGe c ircuit. A udio o utput
has been optim ized for " walk­
thing" headphones. There is no
speaker, so pho nes are a must.

0 11 the transmit side, you gel
two watts o f VXO~controlled

RF into a 50 o hm loa d. You
a lso ge t QSK keying , transmi t

monitori ng. and great stability,
thanks once more to tha t VXO.

The kits come comple te with
an unfinished aluminum enclo­
sure and avno wire" construction.

The SST would make a great
rig 10 lake alo ng to the outback .
It has a sta nd by c urre nt demand
of about 15 rnA in the rece ive
mode.

Best of a ll, the SST is o nly
585, and that includes the ease!

Dave Benson's Small Wonder
Labs a lso introduced his new­
est rig. It's the DSW series trans­
ce iver. But th is time a round .
Dave added a microprocessor to
control the freq uency and. ar rhc
sa me time , a CW OUIPUI for the
freque nc y ! In a nu tshe ll . it ' s
ba sed o n h i s ve r y pop ula r

monoband trausceiversoYou can
get o ne for the 160, 80 . -lO. 30,
and 20 meters.

T he rig is very small , and
Dave told me there are o nly four
toroids to wind . T here arc two
re la tive ly la rge surface mount
inductors, but the restof the sur­
face mount co mpone nt s have
already been commercia lly in­
stalled.

And Dave added . 100" lock­
ing headers 10 connect the out­
sid e wo rl d to th e DSW
transceiver. There ' s also a com­
panion enclosure if yo u' re not
into bending metal. Oh. yes: The
price is 590 fo r the kit and $35
for the e nclosure. You can order
your own by dropping Da ve a
note at: Sma ll Wonder Lahs, 80

about a marketing o pportunity
- Ihis is o ne in a lifetime!

Compare the potential " Just
In Time" issue above wit h what

hams are doing to prepare fo r
any emergency and thi s o ne in
particular, We are proactive by
regularly p lan ning and prepar­
ing for emergency situations as
o ppo sed to waiting for an e ven t
to occur. We rout inely prepare
before e ach storm seaso n, h ut
fe w poten tia l di ..aste rs have
caught the public 's attention the
way Y2K has. As ne ws report­
ers arc loo king for Y2K story
ideas, why not pre sent what we
are doing to prepare '? This is an
e xcellent time to po int out that
we are licensed by the federal
government. One ofour primal)'
purposes specific ally stated in
the law is to provide emergency

com munications! What other
groups are so speci fica lly tasked
by th e federal go ve rnme nt?
And. oh, by the way, this is o ne
of the reasons that we arc per­
mitted to install large antenna s
- so thai in the event o f an
e me rgency, we can communi ­
cate e ffec tively, I strong ly rec ­
omme nd that we do not pass up
this opportunity to blow o ur own
hom .

The second issue fi ts in with
the fi rst. People have always
been hungry fo r news. which is
why there are now a number o f
all-news stations on cable. The
commercial operators have seized
this opportunity to improve their
own commerci al success . How
many " head lines" presented dur­
ing pri me-time te levision present
any rea l information co m pa red

to the nu mber that are teasers service transmissions and rou-
des ign ed st ric t ly to en tice tinely moni tor o ur frequencies
peopl e (0 tun e in later. ("S ix as we ll. [I' we publicize our rol e
peo ple d ied violently! We ' ll te ll i n d isaste r re co very, more
you who at eleven . .. ") News people may decide to lis ten in

networks frequently b roadcast to o u r transmi ssion s . II may
conjec tu re, su pposition, and even be wi se to incl ude in press
theory to fill ai r time whe n the re le a se s or ne ws stories th at
facts are not yet kno wn . On the these tra nsmi s si ons c a n be
other hand, if we ham s arc pro- heard. and even incl ude the fre-
viding comm unications se rvice q ucncles. This may be helpful
in any di saster. we are o fte n the in demon stratin g our im po r-
first to kno w what' s going o n. ranee 10 the communi ty, but will
Skywam is a prime exa mple. also make it even more Impor-
Who is it who repo rts the hail, Lantto ens ure that we o pera te in
wind d amage, erc. . to the Na- a profe ssio na l and co mpete nt
tional Weather Se rvice? We do, manner. The advantage is that if
of course, and the information we present o urse lves in a well­
is passed alon g to the ne w s trai ned and professional manner
media we ll afte r we a re aware before the end of the year - and
of it. 00 a goodjoo 00 thc air -we may

Some peop le al re a d y use be able 10 build a greater level o f
sc anners to track vario us public support for our hobby. fa
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Radio Direction Finding

Photo A, Dick Amen W84SUV has 1I welt-equipped mobile T·
hunt setup including a dopoler and a storage-scope di splay.

HOMING IN

Joe Moell P.E. KOQV
P. O. Box 2508
Fullerton CA 92837
[Homingin@ aol .comj
[http://www.homingin.com]

Dayton does OF

Remember the New Year ' s
resolu tions that yo u mad e as
1999 began? Have you fullillcd
them'! Perhaps you decided to
try something new in ham radio.
such as hidden transmitte r hunt­
ing (also called 'It-hunting and
fox hunrl ng). I reso lved III make

the trip fromCali forn ia to Day­
Ion fo r a fi rs t try a t the
Hamvcnuon.

Until thi s year. I d idn't ha ve

a good reason to go. Fica mar­
ket? I can eas ily drive to three

l'lig ham radio swap meets e v­
ery month. Talks and exhibi ts?
Ou r annua l Southwestern Di vi­
sion hash (HamCotl ) is nothi ng
to SIlCClC at. It always has good
forums. plus grea t transmitter
hunts with lo is of prize s. So why
tra vel to a harnfest almost two
thousand miles away?

Last October. I go t E-ma il
from Jim Elmore KC8FQY of
West Chester, OH. He was he lp­
ing to plan the biggest and best
radio d irectio n finding (RDF)
ac ti vi ties for the 1999 Ham ­
vcntlon. Jim was teaming with

D ic k Arn e tt W B4S U V o f
Er lange r KY and Bo b Frey
WAflEZV of Cinci nnati to put
on both the Fo xhu nt Forum and
a wh iz -ba ng fox h un t. H e
wouldn' t take no for an answer.

I had been in E-mail contact
with KC8FQY since he began

T-hunting in early 1997. Jim has
worked very hard to learn thc sc­
crets of RDE detailing his expe­
riences in the "Confessions of a
THuntcr" pages o f his Web site.
\VB4SL'V and WAflEZV (Ph"
los A and 8 )arc serious RDF ex­
pcrimcnters w ho a re always

Photo R. The completed audio
amplifie r sits 011 top of the
D ra ke SIV8 receive r:

pure audio . In fac t. Ten-Tee use..
th is very same audio ch ip in
many of their rigs. Most o f the
QRP rigs 1 have built use the
po pular LM386 audi o am plifier.
Its output on a good day is about
200-400 mW of audio.

The 125 2 has a preamplifier
for dri ving low impedance in·
puts. You can switch this prcarn­
plifler in or o ut of the ci rcuit if
yo u use a high impedance input.
An internaltrimmer a llows yo u
to set the gain co ming in from

East Robbins A\'C .. Newing to n
Cf06 II I . You can also contact the high imped ance input.

I also like the way the 1252Da\'Cvia E-mail at : lbensondj @
aol.coml. handles aud io input signals. You

I h I " his ri d ha ve yo ur cho ice of either anave p ans lor t IS fig . an
I'll share them with yo u by the RCA or I/S" mono in put jacks.
Day to n HamVcntion 2OCX)! Everything co mes together in

While I he ld o n to rnost o f' rny a painted a nd silk-screened box .
money, I did get o ne ki t from Yo u also have two choices to
Ten-Tee. It's a Uti lity Aud io powe r the 1252: U5C the inter­
Ampli fier. nu mbe r 125 2. The nal 8 AA batteries or an exter-
l25 2i ~aruggedponahleaudio na l 12 vo lt D C sn urc e . A
ampl ifi er k it that o ffers be th stee ring diode select s the extcr-
high and lo w impedance inputs. na l po wer supply if the input
Th e heart o f the ki t is t he voltage is g reater than that o f the
Si gne tic s T DA26 1 I A po we r internal battery pack. I have no t
aud io Ie. It can easily dri ve the tried to use the amplifier with
internal speake r to 1.5 wa tts o f an AC·powered power supply.
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As se mbly o f the 1252 is
rather stra ightforward . Eve ry­
thing (except for the switches)
is o n one small sing le-s ided PC
board . Assembl y consi sts o f
stuffing the hoard and wiring up
the switches. Bea r in mind. there
are a lot of wire s going in and
out o f t he PC bo ard to th e
switches.

All and all. the 1252 was a
snap 10 assemble . Now that it's
do ne. what can it do for yo u'!

We ll. Radio S hack se lls an
amplilier in a box. It's based on
the LM386 and comes with a

small ..peeker built-in. It works
nice , hut leaves a lot to he de­

sired . The 1252. o n the ot her
hand . is ind ustrial strength.

If yo u have ex peri me nted
with a d irect convers ion te­
celver, then you kno w the im­

penance of a good. stable a udio
chai n . You can work on the RF
sec tions. as the audio sect ion is
easily hand led by the 125 2,

The 125 2 wo uld make a great
signal tracer. too , A .o..n cap to

isolate the 125 2 from DC volt­
age in the test rig , and you' ll

easily be able to track down the

problem .
Ten-Tee included a " listening

to ene rgy" hooklet and some
e xtra pieces parts 10 play with .
One is an ind uction pickup coil

for amp li fy ing telephone con­
versations . I usc the pickup co il

and the 1252 when I' m put on

ho ld waiting for tech suppo rt

from Microso ft. That way, I can

go abo ut doing what I need to
do. whi le I liste n to the vo ice o n

hold message te lling me the all
se rvice technicia ns are busy.

When it's my tum. Lurm off the

amplifier and pick up the phone.
It's a c heap man 's vers io n of a

speakerphone.
All and all. I like the 1252.

It's going to be o n my work­
benc h for a very long time . It's
abo ut $-15 a nd wel l worth the

p ri c e . E very Q RP o pe r a tor
sho u ld ha ve one in his o r her

shack.

If th in gs wo rk as I ha ve

planned. I' ll have some real-life
QRP eamping tips for next time.

Keep tuned ! Ell



- _ .---c _

Photo H. Bob Prey n~6EZ\~ all OK-KY-IN [oxhunter and one of
the hunt o rganizers. shows offhis Rnanoke Dopple r alllem w set.

Photo D. WA6 EZV needed a bill/hom to get the a ttention of the
crowd offoshunters before the hunt started.

ready to tra ck do wn RF sources
for fun and publ ic service.

All three an: members ofOH­

KY-IN Poxhunrcrs. a very active
group that d raws RDFers from
a three-state area to monthly T~

hunts that usually stall in Ct n­
d onatio T hese intrepid folks do
il all year lon g. and they like 10

hunt o n foot as well as in their
cars. As a n example, the tem­

perature was o n ly 18 d egree s
Fahrenhei t when the February
hunt began. WA6EZV had put a
transmitter in a park o n the cast
side of the ci ty, That T kept the
hunters bu sy fo r only abou t a
half hour, but they kn ew Bob

had more in store fo r them.
Sure enough. there were fo ur

I'lwlo C. T ape-measure beams

are l'erJ popular for OIl -jiHJt f ox­
hunting, JOt' Le ggio WB2HOL
shows his three -element version

at the Davton Foshunt Forum.

more fo xbo xes within the park,
all on different frequencie s. To
make sure that the four bunting
teams d idn't p lay " follow the
leader," Hob told them n nu each
team had 10 search for his QRP
transmitters in a unique orde r.
T he fi rst te am was directed to
lind them 1-:2-3-4, the next 2-3­
4-1 , and so fonh. One fox was in
a h ush, another between the tires

of a parked truck. the third inside
some construction pipe. and the
last ....'as deep in a snowbank.

WH 4S UV ' s team won that

February event. so Dick had a
c hance to gel even in Marc h ,
Winter was stil l around at that
lime. so he made the hunters
sniff in the snow once again. BUI
fi rst. they had 10 track do wn his
ma in transmit ter. It was at a na­
ture preserve in De lh i, Ohio . Its
dipole anten na was in a tree

alo ng th e ban k o f t he O hio
Ri ver. Three le arn s tried 10 ap­

proach the preserve fro m the
Kentucky side and had a lot of
backtracking to do . They w ere
probab ly victims of the " river
effe ct " which occurs when VHF,

signals re fl ect from multiple lo ­
cations along a riverbank and
gi ve ambiguous beari ngs.

ROF extravaganza

For the 1999 Ham ve ntion
Po xhunting Forum. Jim , Dic k.
and Bob en.... lsloned a 3-ring cir­
cu s o f RD F, Dale H u n t
WB6HYU o f Portland, O regon.

would relate hi s experie nces at
the 1998 ARDF World C ham­
pionsh ips in Hungary (see
"Ho ming In" for January 1999).
He wo uld be ass isted by Marvin
Jo h ns to n KE6HTS o f S a nta
Barbara. California , who was
a lso part of the US A's tra veling

team.
Joe Leggio WB2HOLWhoio

C ) would do a sho w-and-tell o f

the many RDF projects he has
built in the past fou r years. in­

cluding foxboxcs and rugg ed di ­
recuonatantennas. These projec ts
arc doc umented on WB2110 L's
Web site. It wo uld he my jon 10

relate the adventure and intri gue
of mobile Tchun ting, southern
California-sty le. I figu red that

Chelsea Clock
Clockmakers since 1897

The choice of The Coast
Guard Foundation.

Qua rtz Clock

4" Dial

about ten doze n slides would do
i l.

Our OH-KY-IN hosts were in­
valuable at teaching us fi rst-tim­

ers the appropriate survival skills
fo r Dayton . T he worst pan was
the parking, whi ch is a l-o-n-g
way from the are na. Fortunately,

our hosts had passes and could
deli ver all of o ur paraphernalia

di rectly up 10 the build ing . BUI
warching a few tortured ham s try­

ing 10 carry their prize boat an­

chor purchases from the Ilea mar­
kct all the way 10 their vehicles
co nvinced me that nex t time, I
should hring a wagon. For that
muddy d irt parking 101. it will

Conrinued on page 5 6

Bea utifu lly ha nd -polishe d .

Stamped brass c ase and
beze l.
Curved glass crystal.

Wall or bulkhead mounting.

Made so well the y la s t fro m
generation to gene ration!

Orde r this mon th a nd save
$20!

Your price 575

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237
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/'hoto H. Lars Nordgren SM@OY
;J a champion foxhumer from

Stockholm who couutn ~ miss the

oppommuy 10 go fm;/I/mt;llg at
Dayton. Lars lI"a.{ olle of the
hosts of the /99-1 ARDF \\orld
Championships ill Sweden.

the elusive ve ry-Q k. P fox es .
T hen r co uld ha ve fi ni shed
track ing the m dow n with the

RDF gear.
After the 90 minutes o f scur­

rying we re over, it was time to

ta lly the results. Winners were

determi ned first by number of
foxes fo und and seco nd by

speed. To judge speed and to
a vo id ties. each hunter had been

enco uraged 10 ha ve h is ca rd
checked reg ularly hy course of­

fi ci als. wh o wo uld murk th e

1997) . Their o wners were COIl­

star uly tw isting the tuning knob.
Users of I :\IH1 offset aucnua­
tors had their o wn problems. as
some o f the fo x frequencie s
were s paced I MH1. apart .
what' s more. there were plenty

o f simplex QSO 'i taking p lace
in the Harnvemion arena a quur­
rer mile away. :\i any I'm:signa ls
were so weak that you had (0 be
within 50 feet to pick them up
at all. even with a beam ante nna.

Teaming and collaboratio n on
the course was per muted. bu t
(here cou ld be on ly two hunters
on a team at most . A "o ne RDF
antenna rer (cam" rul e was also
in e ffect. This kept team r ncm­
hers from hunti ng inde pen­
den tly a nd then pooli ng thei r
scores. But it allowed a hunter
to ha ve extra eyes 10 spot the
tiny tags . I took advantage of
thi s rule by in vitin g Ri chard
Lorenzen WAOAKG to come
along with me .

When my direc tional and sig­
nal strength indicat ions told me
I was vel')' close to a fox, I would
di screetly back away and le t
Richard surreptitiously unco ver
the tag and get the numher. This
made itless likel y that the exact
locations wo uld he given away
10 so meone watching me. In re t­
re spect . it would have been
smart to send him o ut running
with just an HT, 10 see if he
cou ld catch a whi ff o f some of

Pholo (; . Pall/ Gruetmer WB90DQ 1\'011 second place and took
home (l lIew transceiver: along with the congratulations of
U'B-ISU\' and KO IFQY.

Exercise, fun, and prizes

Because it began too early for
many attendees who were still
in line trying to get their tick­
et s. the room fi lled up more
s lowly than predicted. By the
end. though. there was a big
crowd listening to WA6EZV wrap
up the forum by promoting the
Hamvention foxhunt, which
would he held that afternoon.

I was glad (0 find o ut that thi s
year's foxhum " '3.S not for mo­
hil es. The thought of putting
RDF gear in a rental car did nol
appeal. nor did the prospec t of
competi ng agains t OH-KY-IN
Ioxhuntcrs on their home streets
and highways.This Dayton fox­
hunt was all on fool. but it didn't

demand Ol ymp ia n abili ti es
(Photo D J.

The hunt area. across a high ­
way from the convention site.
included the exterior of a school
building. a parking 10(, and a
field wi th a basebal l d iamond
and large water tower. Each per­
son was handed a card with in­

di vidual frequencies of the 16
transmitters o n this hu nt. (I think
all 16 were o ut there. but there
were a couple that I never heanJ. )

The goal was to fi nd the most
foxes in a 90-minulc period.

Foxes could be found in any
o rder. They were concealed in­
side side w ulk cracks. togs. o ld
t ire carcasses , and so forth
(Phot o E). A small b lack-and­
gold labe l with a un iqu e 3-di git
number was next to each OIlC. to
he written o nto the freq uency
card.Tbere were nodecoy labels.
(Well. none thai I encountered.
anyway.)

Tra nsmiss io n times ran ged
from a few seconds each minute
to con tinuous. Since all fo xes
we re on separa te freq uenc ie s.
there was no problem of them
QR~li ng each other. Howe ver.
hunters had to program 16 fre­
qu encie s in to their HT s an d
scanners 02 if they used offset
uncnuatioru fo r best efficiency.

Photo J': First -prize WlIIl1e r Even bus ier we re users of
lras Dale Hum WR6RYU of single-tumdial ARDF sets suc h
Portland. Oregon. 1\ ·110 Ims the as the Ru ssian Altai o r Austra ­
onlv Ollt' to find /I of the /6 lia n Ro n Grah am unit s (See
transmiuers, " Hom ing In" for Decemb er

56 73 Amateur Radio Today • September ' 999

HOM ING IN
ccrumuedjrcm page 55

need big wheels. Maybe a moon
rovcr?

The Dayton Ilea market lived
up to its reputation . Easily big ­
ger than all three souther nCali­
Iomiu monthl y swap meets put
together. it was far too much to
cover in o ur limited available
ti me . Hu t we did man age to
check out the booths o f some
suppliers of RDF stutt. includ­
ing Dave Pclcuz A H2AR and
Fred Reimers KF9GX.

T he onl y hitch in the Fo x­
hu n ti ng For um was a last­
minute lime change from WOO
to 08 15 hours on S a tu rd ay.

Plw(IJ H. Yt:'p. it s really ill there.
Richard icnvnzen WA OAKG

holds a fog transmitter; cOIll/Jfere
with numbered wg.
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Listings are free of charge as space permits. Please send us
your Calendar Event two months in advance of the issue you
want it to appear in. For example, if you want it to appear in
the December issue, we should receive it by October 3 1. Pro­
vide a clear, concise summary of the essential details about
y OI1( Calendar Event.

SEP18

UNCOLN, ME The Bagley ARC
of north central Maine will hold
their 7th Hamfesl at the Ella Burr
SdlooI in LincoinMEon Sep. 1Bth.
VE exams will be held in the
school complex, For further
details, call Ham/est Committee
Chairman Max Saueis at (207)
564·8943; or Sylvia Cockburn
N1JNR, (207) 732-5 185, Fax
(207) 732-42 11.

SEP 18-19

EL PASO, TX The 1999 EI Paso
Southwest International Ham­
testa will be located at the Ysleta
Independent Cultural Arts Center,
9600 Sims, EI Paso TX. It will be
open 8a.m.-5 p.m. Sep. 18th, and
9 a.m.-1 p.m. Sep. 19th. Talk-in on
146.88. Please contact Craig A
Lyles KC1UXM, (9 15) 821-7501.

SEP 24-26

LANCASTER, NH The United
Way of Northern NH will sponsor
th e Lanc as te r Super Moose

Festival Hamlest and Computer
Flea Market. This event will be
held at the lancaster FairgroUnds,
Rte. 3, lancaster NH. More than
200 hookups in the selling area .
Miles of ta ilgating space. large
commercial vendor space. On-site
parking . $25 per night for camping
spa ce with hookup . General
admission $3 per day. Vendor fees
for the weeke nd (tables no t
provided) include one weekend
adm ission : (A) $20 outside, no
e lec tri ci ty ; (Bl $30 outsid e ,
electri ci t y; (C) S50 for ins ide
buildings. Make check payable 10
Unitecl Way of Northern NH, and
mail to Lancaster Super Moose
Festival, PO. Box 614. Berlin NH
03570. Russ N 1YZE is your
contact person. TeJ. (603) 752­
3343; E-mai l {uni ted way@
ncia.net}. Fax (707) 202-1871 .

PHOENI X, AZ The AAAL and
TA PA 18th Annua l Dig ita l
Communications Conference will
take p lace at the Holiday Inn
Select Airport . Special DCC room
ra tes are S69/single and $79/

double per night. When making
reservations with the hotel be sure
to indicate you are anending the
AARL and TAPA DCC in order to
gel the discount. Book your room
ahead of time. The hotel provides
transportation to and from the
Phoenix Sky Harbor International
Airport. Please arrange trans­
portation need s ahead of time:
Holiday Inn Select Airport (con­
ference hotel ). 4300 E Wash ­
ington, Phoenix AZ 85034. Tel .
(602) 273·7778; Fax (602) 286­
1109 . Pre-reg istration, before Sep.
t st , $42. Registration after Sep.
t st or at the door, $47. Saturday
Evening Dinner, $22 . The 3rd
Annual APRS Nationa l Sympo­
sium, Fri ., 1 p.m.-7 p.m., S25.
Technical Seminar on HDTV, Fri.,
5 p.m.- 7 p.m., S15. A PIC Design ,
Development, and Programming
Seminar will be conducted by the
TAPR PIC Development Team,
Sun., 8:30 a.m.-2 p.m., $20. Full
info on the conference and on
lodg ing can be obtained b y
contacti ng Tucson Amateur
Packet Radio, (940) 383-0000;
Fax. (940) 566-2544. E-mail
{tapr @tapr.org}. The Web site is
{www. tapr.org}.

SEP 25

DAYTONA B EACH, Fl The
ERARA and OBARA clubs have
again joined together to bring you
the 3rd annual Daytona Beach
Hamfest and Computer Show,
Sat. , Sep. 25th, 9 a.m.-5 p.m., at
the Embry Ridd le Aeronautical
Univ. campus on Clyde Morris

Blvd . , jus t 1 mile south of
Intemational Speedway. Talk-in on
147.1 50(+600), starting at 7 a.m.
Coors open 9 a.m. sharp. Lunch
will be providecl at modest cost by
Em br y- Riddle student organ i ­
zat ions . Admission is $5. For
advance ticket s send a check or
money order along with an SASE
to ERAU C/O Student Acnvmes .
600 S . C lyde Morris Blvd .,
Daytona Beach FL 321 14, before
Sep. 10th. Handicap parking is
provided. 6-ft. tables with power
are $7 lor o ne, $6 lor each
additional. 5-ft. tables are S6 for
one tabl e, $5 lor each additional.
All tables have power connections.
Tailgate sites in the paved parking
lot are $3, no power. VE exams for
all classes. There will be a hidden
transmitter hunt (with a S50 cash
prize) at 4 p.m. You must have a
paid admission ticket and sign up
for the hunt before 4 p.m. to be
e ligible for the prize . Contact
OBARA-Ham/est, P.D. Box 9852,
Daytona Beach FL 32120; or E·
maiJ {munseyj@mindspring.com}.
Web pages are at {http://
www.america .comi-dbaraJ] and
{http://www.db.erau.edulcampus/
studenVdubierara}.

HORSEHEADS, NY The Amateur
Radio Assn . of the Southern Tier
will present its 24th Annual Elmira
International Hamfest·Computer ­
fest on Sat. , Sep. 25th, at the
Chemung County Fairgrounds in
Horseheads. Talk-in wi ll be on
147.360, wi th an alternate
frequency of 146.700 (in case the
primary frequency is down). There

numbe r o f faxes found so far

and the exact time. If two or

more individuals/learns had the

same number of foxes at the

end. an ear lier check time would

place higher in the standings.
NOlle o f t he part ic i pan ts

found all 16 faxes. Wi nner of the

hunt and a new voice/pac ket
transceiver was WB6BYU

(Photo Fl. who was the on ly

one to find II o f them. D ale,

hunting alone. used the sam e
VK~BRG A RDF receiver/an ­

tenna set that he took to the

A RDF World Championships in

H ungary last year.

Seco nd p l ace wa s Paul
Grucll llcr W890DQ (Photo G )

o f Nashvi lle. assisted b y Larry
Christianson \VB9SDD. Paul

look home a new 6-meter mo­

bile rig for hi s efforts. H e later
wrote. " We got o f f to a slow

start. T he firs t transmi tter signal

di rected us straight towards the
water tower. Upon gelling there,

we discovered i t must have Peen

a reflection because the signal

then pointed back towards the

school building. After digging

th rough the bushes for a few

more minutes. we found our first
tran smitter, against the school
building , behind some hedges.
Tw enty minutes had pa...sed.

A fter that, things started (0 im ­

p rove and our ti m e be tween

finding transmitters started to w ho found five. At the other ex-

shorten. L ocations of ones we treme. a couple o f hunters found

found included the base o f a only one fox, but they said they

street light, a crack between a still had a fine time.

concrete wa lk and a building, I' m glad I k ept th is Ne w
and inside a sm all log amidst a Year' s resolu tio n. It was great to

wood pile." spend three days with a bunch

T hree entran ts f ound ten of fri end ly midwest ham s who
foxcs andthrce r tnctuding yours know how 10 have f un w ith

tru ly ) found ni ne. I used an RDE N o m ailer where you are.

ICOM RIO scanner and ac ti ve your Rpf acuvit ies arc ofim er-

aue nuator as d escribed i n est 10 73's readers . Send your
" H omi ng In" for May 1998. Its foxhur n stories and photos 10

~ ~tHz o f fset was a b ig help in t he po stal and E- mail ad-

minim izing QRM f rom the bun- dresses at the beginning of thi s

drcds o f hams on the air nearby article . All of the Web si tes

during the hunt. Coming all the mentioned above arc accessible
way f ro m Sw eden was Lars by li nk from the " H om ing I n"
Nordgren SM00Y (Photo Hl. Wcb si ll' . fa
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WRIGHTSTOWN, PA The Mt.
Airy VHF Radio Club (Packrats)
will hold its annual HAMARAMA
on Sun ., Oct. 3rd , at the Mid­
dletown Grange Fai rg round s,
Penns Park Rd. (between Rtes .
232 and 4 13), Wrightstown PA.
Open to the public at 7 a .m. for a
$5 donati on . Doors open 10
vendors at 6 a .m . for outdoor
tai lgating spaces lor S10 each,
plus general ad mission charge .
Indoor spaces wi th 8-ft. tables
avai lable at $15 each by p re­
registration only. Sellers of new
and used amateur rad io equip­
ment, electronic compon ents and
computer hardware/software
vendors are invited to participate.
Talk-in on 146.52 simplex. For
more info, contact Mark Schreiner
NK8Q, 662 Cafferty Rd., Ottsville
PA 18942; E-mail {nk8q@amsat.
org}: Tel. (215) 847-2285; or Bob
Minch N3XEM, E-mait{raminch @
bellatlantic.net}; Tel. (2 15) 822·
0779.

OCT 8-11

LIM A, OH The Northwest Ohio
ARC will host the Lima Hamlest
& Computer Show, Oc t. 10th , 8
a.m.-2 p.m., at the Allen County
Fairgrounds in lima OH. This
location is 1 mite east on Rte. 309,
off 1-75 , Exit 125/ 126. Fre e
parking , large building , indoor

OCT 3

OCT10

SAN DI EGO, CA Th e 1999
AMSAT-NA Annual Meeling and
Space Symposium will be at the
Hanalei Hotel in the heart of San
Diego's Mission Valley, Oct. 8th,

9th . 10th , and 11th . Hote l
re servations can be made by
cal ling 1-800-882-0858. Be sure
to mention AMSAT 10 receive the
$85 per night discounted group
rate . This rate is ava ilable fo r
rooms reserved between Oct. 4th
and Oct. 12th. The local contact
for th e AMSAT event is Duane
Naugle K06B r. {ko6bt@a msat.
org}. There are many n ea rb y
attractions for entertainment and
recreation , including the San
Diego Zoo, [www.sandleqozoo.
org), and Disneyland (disney.go.
comIDisneyiandlindex.html].

site at {http ://WWW.ij.neripackrats}
for location maps and add itional

info.

WILLOW GROVE, PA From 9
a.m. until 9 p.m. the Mt. Airy VHF
Radio Club will present the 1999
Mid-Atlantic States VHF Con­
ference at the Hampton Inn, 1500
Easton Rd., Willow Grove PA (Rte.
611 ,1 /4 mi le below the Willow

Grove Exit #27 of the PATumpike).
Call (215) 659-3535 fo r room
reservations . Conference regis­
tration is $24 per person at the
door, which includes an admission
ticket for HAMARAMA. being held
the following day. Contact John
Sortor KB3XG. 12 14 N Trooper
Rd., Norristown PA 19403. E-mail
Oohnkb3xg @aot.com}. Tel. (610)
584-2489. See the Pack Aat Web

POMPEY HILLS. NY The Radio
Amateurs of Greater Syracuse will
hold the 43rd "RAG S 1999
Hamfes!" at the Pompey Hills Fire
Dept., just off Route 20. Sat. , Oct.
2nd , 8 a .m. - 2 p .m. Talk -in on
147.90/.30. Admission $5 , 16 and
older. Outside flea market spaces
53 . Indoor tables must be
reserved , $10 plus admission
ticket. Mail payment to RAGS, Box
88, UverpoolNY 13088. Tel. (3 15)
469-0590. B-ft. space, 55 (bring
your own table). Friday setup 4
p .m.- 9 p .m .. Saturday setup 6
a .m.-8 a.m. Tailgaters, $3 10 x 20
ft . space , plus admission. Visit the
Web site at {www.pagesz.ne t/
~rags}. For VE exams,pre- register
by Sep . 2 4th . Send name,
address, phone number, test(s)
you a re applying for, to Exams,
Box 15144, Syracuse NY 13215.
Breakfast and lunch served 7
a.m.-1 ;30 p.m. by the Pompey
Hills Fire Dept.

OCT 2

hour d rive from l os Ange les
lnteman. Airport. Banquet tickets
are limited and you are advised
to reserve seats early, For more
info , please write to HAMCOM,
Po. Box 17864, Long Beach CA
90807, or velt mem on the Web
at {http://www.qs/.netlarrls w/
hameon}. The featured banquet
speaker will be W. Riley Hollings­
worth K4ZDH, FCC l egal Advisor
for Enforcement. He will speak
Sat. evening, OCtober 2nd. Film!
Television producer Dave Bell
W6AQ will be Master o f Cer­
emonies lor the event. In addition
to speak ing at th e banqu et ,
Hollingsworth wil l al so host an
open FCC Forum earlier in the

day.

OCT 1-3

OCT 1-2

SPRINGDALE, AR The NWAARC
Hamlest '99 will be held at Jones
Center lor Families , 922 E. Emma
Ave. (norm of the airport).. Fri.,
Oct. t st. 7 p.m.-9 p.m.; Sat., Oct.
2nd , 8 a .m.-2 p.m. Setup both
days. To pre-reg ister for V E
exams, contact Doug MacDonald
W4FH. 684 Cliffside Dr.. Fay­
el/evil/e AR 72701-3813; tel. (501)
443-3359. Admission $5. Tables
$6. Tailgate 54. Free park ing . For
re se rvat ions o r g en er al info ,
contact Northwest Arkansas ARC.
P O . Box 24 . Farmington AR
72730; o r Clarence Morrow
KC5UEW, Chairman. P.O. Box
264. Rogers AR 72757-0264. Tel.
(501) 631-9231 .

YONKERS, NY The Metro 70 CM
Network will host a Giant
Electronic Rea 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 f lea market only.
Donation $6, kids under 12 tree.
Vendors. for advance table reser­
vations, the 1st table is $19 . $15
each additional table All tables 30
inches x 5 ft.• or bring your own
tables at 514 for a 6 - II.- Iong
space. Tables are $25 each at the
door, or 520 for a 6-ft . space. Full
payment is due with regis trat ion.
Table setups are at 7 a.m . For
regist ra tion , ca ll Otto Supliski
WB2SLQ. (914) 969-1053. Talk-in
on 44 0.425 MH z PL 15 6.7 ;
223.760 MHz PL 67.0; 146.9 10
MHz; and 443.350 MHz PL 156.7.
Mail paid reservations to Metro 70
eM Network, 53 Hayward St.,
Yonkers NY 10704.

tai lg at in g (a dmissi on t icket
required) . Vendors and other
exhibito rs should contact Marry
Morris N4TCI . [radio@ hotmail.
comj or (703) 97 1-3905. Special
Event Station W3PRL-AM will be
on display. For general info on
F.A.A.Fest '99 , contact AI Brown
KZ3AB, {ama teurradio@ hotmaif.
com} or (30 1) 490-3188. Talk-in on
146.520 MHz and 147.105 MHz.

SEP26

BO WIE, MD The Foundation for
Amateur Radio (FAR) will sponsor
th e 42nd ann ual F.A.R .Fe st
amateur radio hamfest on Sun.,
Sep . 26th, at Princ e Georg es
Stadium, 1/4 mile south 01 th e
junction of US-SO on US-3Ol in
Bowie (between Washington DC
and Annapolis MD). Directions :
From points north , take 1·95 south
to the Balttmore Beltway (1·695) to
Exit 4 (1-9 7 South ) to ward

Annapol is. On 1·97 South, take
Exit 7 (Route 3 South-Bowiel
Oden ton) . Take Route 3 fo r
approx. 11 miles . Aft er passing
under the Route 50 overpass,
proceed to second traffic light and
tum left into Stadium Drive. Note:
Route 3 changes to Route 301
after you pass under Aoute SO.
From points south , take 1-95 North
to Exi t 104 (Route 301 North ).
Tak e 30 1 No rth past Upper
Marlboro. Go through the traffic
light althe Route 197 intersection
(Rip's Country Inn will be on the
right). At the next traffic light. tum
right into Stadium Drive . From
points east, take Route SO West
to Exit 13A (Route 30 1 South ). At
the second traffic light, tu m lett
into Stadium Drive . From points
West: From 1-70 East , l ollo w
di rect ions coming from points
north . From Washington DC or the
Capital Be ltway: From DC , take
New York Ave. to Route 50 East.
or the Capital Beltway, Exit 19A
(Route 50 East). Take Route 50 to
Exit 11 (Route 197). Go south on
Route 197 for approx. 1.5 miles to
Route 301 . Tum left onto Route
301 and remain in the right lane.
Turn right at first traffic light into

Sta dium D rive . This hamfest LONG BEACH, CA The ARRL
location has a paved area that will Southwestern Div,Convention will
accommodate over 700 tailgaters. be held aboard the Queen Mary
Vendors and other sellers will be Ocean Liner Hotel, Pier J in Lon g
able to set up under the canopy Beach CA. It is located at the
of the stadium concourse. General south tip of the Lon g B each
adm ission $5 at the gate. $10 for Freeway and is only a shan 1/2
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will be dealer displays of new
equ ipm ent. and a large flea
market area. Breakfast and lunCh
will be served on the premises.
Admiss ion is $4 for advance
tickets, $5 at the gate. The event
will run 6 a.m. - 3 p.m ., with VE
exams sta rting at 9 a.m. For VE
exam info , con tact John at (607)
565-4020. Deale rs, please call
Gary a t (607) 739·0134. For
tickets. call Dave at (607) 589­
7495.



faciliti es. No alcoholic beverages
allowed on prermses . Free
camping; electrical hookup $1 0.
Trunk sales, 12-ft and 24· fl areas,
$5 , plus tickets . Tickets $4 in
advance , $5 at the gate . 8-ft.
tables , $10 each , includes one
free ticket. For table reservations,
tickets, SASE to N.OA R.C., Po.
Box 211. Lima OH 45802-0211.
Tef. (4 19) 647-632 1, or E·maif
[Gas 1950@AOL.com]. Visit the
Web site at [www.Anglefire.com].

MASON, MI lansing Civil De­
fense Repeater Assn. and Cen tral
Michi gan A RC will hold the
lCERA & CM ARC Hamfair and
Compute r Show at the healed
Comm un ity Center in the NW
corner o f the Ingham Cou nty
Fairgrounds in Mason MI. Take US
127 to the Kipp Rd. exit. Take Kipp
Rd. East 10 the Fairgrounds. Ham
gear, elec tronics , compute rs .
Admission SS per person. Tables
$10. Trunk sales S8. Plenty of
parking. handicap parking avail­
able. Refreshments, overnight
camping available. Vendor setup
6 a.m. Talk-in on 145 .390(-600).
Contact Don rtunson WB8NUS,
(51 7) 32 1-2004; or Erv Bates
W8ERV, (517) 676-2710. Wri te to
LCORA, P O. Box 80106. Lansing
MI 48908. Send E-mail to [w8erv
O am.net].

WALLINGFOR D, CT The 7th
An nual N utmeg Hamfest &
Co mputer Show, featuri ng the
ARRL Connecticut State Con­
vention, will be held (rain or shine)
Oct. 10th , 9 a.m.-3 p.m. at the
Mounta inside Special Eve nt
Faci lity, High Hill Rd ., Wallingford
CT. Exit 15 Rte . 91 (North or
South ), fo ll ow signs . General
admission $6, children under 12,
$3. Inside spaces $25, includes
one 10 x tc-tt. booth, one 8- ft.
table ,one chair, and 2 free passes
per vendor. Outside tailgate space,
30 ft . for $15. Vendor setup starts
at6 a.m. Send payment to Gordorl
Barl<er K1BfY, 9 Edge Wood Rd. ,
Portland CT 06480. Tel. (860) 342­
3258. E-mail [nutmeghamfesl@
qsl.net]. Visi t the Web si te at
[www.qsf.nel/nutmeghamfes t}.
Proceeds from the event will help
support public service, scholar­
ship , and civic activities.

OCT 11

BREMERTON, WA The North
Kitsap ARC of Silverdale WA will
host a hamfest at President's Hall,

Kitsap County Fairgrounds , NW
corner of Fairgrounds Road at
Ne ls Nel so n Rd . Ta lk -in on
146.62(-) offset PL tone 103.5{-)
WWRA rptr., or 146.52 simplex.
Admission $5 for 12 and over,
under 12 f re e. New and used
equipment. Tables $15 each with
1 free admission until Sep. 30th;
S20 each afterwards. Commercial
spaces a re $30 each. Electrical
connection $2 per table. Contact
Marcie Stilwell Ke 7DAT. P O. Box
2268. Silverdale WA 98383-2268.
Tel. (360) 697·2797; E-mail(nkarc@
yahoo. com).

OCT 16

GODFREY,ll The l ewis & Clark
Radio Dub will hold their Mid-west
Amateur Rad io & Computer Expo
at the Lewis & Clark Community
College in Godfrey Il , in the River
Bend Arena. Free parking. Indoor
flea market, commercial vendors,
all handicap accessible. Doors
open at 8 a .m. Setup Fri.•Oct. 15th
after 6 p.m., or Sat.. Oct. 16th at 6
a.m. Tables $10 each; call (6 18)
254-9465 for rese rvat ion s. VE
exams: Pre-registration is required
for "No Cod e" exams. Walk·ins are
okay for all other class exams. For
pre-registration or info call Rich
Morgan KF9F. (6 18) 466-2306 .
For info and tickets, wri te to Lewis
& Clark Radio Club, P O. Box 553,
Godfrey IL 62035; or calf (6 18)
466-1909. Talk-in on 145.230 and
442 .225, E-ma il [N9WHH @ezl.
com). Visit the Web site at [http://
WWW. EZL.COM/- LM fL L ER/
LCRC.HTML).

GRAY, TN The 15th Annual Tri­
Cities Hamfest will be held by the
Kingsport, Bristol , and Johnson
City Radio Clubs, on Sat. , Oct.
16th , at the Appalach ian Fa ir
Grounds, located off 1-181 in Gray
TN. A large drive-in indoor and
outdoor f lea market space is
available. RV hookups. Admission
is $5. Mail inquiries to P.O. Box
3682 CRS. Johnson City TN
37602.

OCT1 7

K A L A MA ZOO, MI Th e 17th
Annual Kalamazoo Hamfest will
be held at the Kalamazoo County
Fairg rounds . slarti ng a t 8 a.m .
Vendor setup at 6 a.m. Advance
tickets $3, 54 at the door. Trunk
sales $5. For tickets/tables, send
SASE to Gary Hazelton N8GH,
75075 M-40. Lawton Mf 49065.

For contact or info, check the W eb
s ite e t [www.qs/.ne t/ka8blo/
hamfest.html): Of E-mail [ka8blo@
net-link.net).

SEL LERSVILLE, PA The AH Hill
ARC Hamlesl will be held at the
Sellersville Fire House , Rte. 152,
5 miles south of Quakertown and
8 mi les north of Montgomeryvi lle
PA. Talk-in on 145.31. Admission
55. VE exams 10 a.m.-l p .m., all
classes . Please bring documents.
Indoor flea marke t spaces $12 ,
table included . Outdoor spaces
$6, bring tables. For further info,
call the Hamfest Holl ine: Linda
Erdman (215) 679-5764; 2220 Hiff
Rd., Perk iomenville PA 18074.
Website: (HITP:lfWlMV.RFHILL.
AMPR.ORG).

OCT 23

RIC KREALL, OR The Mid-Valley
ARES, of Salem OR, will present
its 5th Annual Swap-Toberfest and
Amateur Radio Emergency Ser­
vices Convention at the Po lk
County Fairgrounds on Sat. , Oct.
23rd. Talk-in on the 146.86(-) rptr.
Do o rs w i ll b e op en for the
convention 9 a .m.-3:30 p.m. Swap
table setup will be 6--9 p.m. Fri.
night, Oct. 22nd , and on Sal.
morning . Oct. 23rd, at 7 a.m.Only
2 p re- register ed pa rt icip ant s
allowed per table during setup: all
must reg ister. Self con tained RV
spaces available, $10 per nighl.
Commercial vendor space $25
(fo r 2 tables) . Mail to Mid-Valley
ARES, PO. Box 13848, Salem OR
97309. Pre- regist rat ions p ost
marked by Oct. 8th will receive an
extra door prize ticket with each
regi st ration . Registrati ons re­
ceived Oct. 16th or later Will be
he ld for pick-up at th e door.
Features include meetings and
seminars. Additionally, emergency
communications vehicles will be
on display from Marion and Polk
County Emergency Management,
Civil Air Patro l, American Red
Cross, the Oregon State Police,
and others as available. Advance
tickets $5, $6 at the door. Age 12
and under free. Non-power swap
tables $13 each (do not mix non­
power with power). Power swap
tables $15 each . For more info
contact Bob Boswell WlLOU,
(503) 623-2513: or E·mai l to
[w7fou@goldcom.com}. To down­
load a copy of the flyer and pre­
registra tion form, surf the Net for
[h ttp://www. te leport .com/-n7ifj/
swaptcbe. hlm}.

SPECIAL EVENTS, ETC,

SEP 25-26

HA MPTON, VA The VASC Am­
ateu r Radio Group , tnc .. will
operate KE4ZXW Sat. , Sep. 25th
and Sun., Sep. 26th, Q-2400Z on
U().22 or K()'25; 1500-2200Z at
:00 on 7.265: at :15 00 14.265 and
at :3O on 28.365 . The occasion is
to celebrate 4 full years of 9600­
baud automatic satelli te station
operation , and amateur ra dio
exhibit. To apply for an Anniver­
sary QSL, SASE to Ed Brummer
W4RTZ. 108 Oys ter Cove Rd.,
Yorktown VA 23692 USA.

MIDDLE BAS$ ISLAND, LAKE
ERIE OH The Sandusky Radio
Experimental l eague will operate
their station W8LBZ for 24 hours
from Middle Bass Island (OHOO4)
in Lake Erie, starting at 16:00 UTC
on Sep. 25th and ending a116:oo
UTC on Sep. 26th. Listen tor them
on 7.230 , 14.235 , and 28.350.
Plea se QSL with an SASE to
W8LBZ, Sandusky Radio Exper­
imen tal League, Inc., 2909 W.
Perkins , Sandusky OH 448 70
USA . Vis it their Web sit e a t
[www.qsl.nelfw8Ibz].

OCT 2-3

CAMB RIDGE, MA The Harvard
Wireless Club is celebrating the
90th Anniversary of its found ing by
Professo r George W, Pierce in
early 1909. They will be on the air
1200Z-OOOOZ both days, 24 hours
total. Frequencies ± will be: HF
SSB-3.890 , 7 .270 , 14.270 ,
21 .370.28.390. HF CW-35 kHz
up from the lower band edges.
VH F SSB- 5 0.150. 144 .20 0 ,
432.150. A special 90th Anniver­
sary aSL will be sent to all those
sending QSLs for contacts with
th e special event s ta tio n. In
addition, each QSL with an SASE
enclosed will receive coroumen­
tary souvenir QSL cards from past
W1AF OXpeditions: US1A, PJ 1A,
and PJ8H. Mail to Harvard Wire­
less Club W I AF. Harvard Univer­
sity. 6 Linden St., Cam- bridge MA
021 38, USA. For fur- ther info ,
contact club ctficials at [w1af@
harvarrJ.edu). The dub's Web site
is at [http://www.hcs. harvarrJ.edul
- w laf/splevent.html]. fa
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of the ' 30s, I remember that it
took World War 11 to pull us
out of the mess Congress got
us into .

Hey, maybe if we ignore it,
Y2K will go away. But, just
in case, have you got an
emergency rig handy'!

Hamburgers

Panic Attack

to pay their bills with checks?
The banks will quickly ru n
out of mo ney and not be able
to honor the checks . What
will happen if people stop de­
positing their paychecks , but
ask for cash instead? There
wi ll be no cash, What if cas h­
heavy businesses such as fas t
food restaurants start hold ing
back some cash every day,
you know, just in case. The
whole banking system would
collapse,

The interesting aspect of all
this is that there is nothing the
banks can do to avoid the
coming problem!

I'm reminded of what hap­
pened in Cali fornia right after
a recent earthq uake. Within a
couple ho urs, every shelf in
the local food stores had been
picked clea n.

Hamburgers ha....c elbowed
hot dogs and apple pie from
the head o f the American
food chain. Well, it's no wo n­
der almost everyone loves
hamburgers . They're j uicy
and de licio us. They also arc a
deadly concoction as far as
your body is concerned.

How so? Well the beef is
made fro m cows who have
been fed gro wth hormones to
speed their growth. They're
fed the most fatteni ng diet
known to farmers because fat
tastes good. It helps make the

The media are linally be- hamburge rs j uicy. But you
ginning to wake up to the po- also get a good slug of those
tential ramificat ions of the hormones with your meat
Y2K problem, Maybe you patty, You also get the adrena­
read the recent BusinessWeek line the cow genera tes when it
article, Y2K Is Worse Than is scared out of its wits as it is
A1Iyone Thought. Probably hcing killed. The hamburger
not. Why do I have to do your ro ll is made of white flour,
homework for you'! Anyway, which has had every bit of
the gist o f the article was that nutrition removed . It has ze ro
our major co rporations are fi - food value . That tiny shred of
nally beginning to understand lettuce has almost no nutri­
how serious the little com- tive value either. The slice of
puter bug can be for them and
th ey ' re substantially uppi ng pick le is from a dead cucum-

ber soaked in brine. It also
their remediation budgets. The
total Y2K cost now has gone provides zero nutrition .s
over $ 1 tri llion ! Company e x- The meat is thoroughly
ecutivcs are beginning to cooked so all the germs it has
panic as they realize th at gathered (e.g ., salmonella)
they ' ve sent some boys to do along the way will get killed.
a man 's job, And o ne thing McDonald 's doesn't want the
they can-t stop is the ticking bad publicity killi ng its cus­
of the clock. Not e ....en The tomers quickly would gener­
Zipper can do that. ate. The human digest!vc sys-

Economists arc predicting tern is not well equipped to
a major stoc k. market reces- digest cooked meat, so it
sion. So what will happen if tends to pas s through the sys­
enough peopl e believe this tern, leaving its toxins and
and wan t to "get out o f the contributing most of the bad
market before the cras h," smells that we have to use
looking to keep from losing Airwick to kill in the bath­
their investments, and also to room. The worse the smell,
be in a position to buy back in by the way, the more toxic the
when stocks are low'! The stuff yo u've been eating .
market only goes up when Say, have you read Robin
there are more buyers than Cook's Toxin ? It has to do
sellers. A panic could result with a young girl dying a hor­
in millions of sellers and no rible death from E, co li after
buyers. Crash! eating a hamburger, and the

Having been around in efforts of the restaurant chain
1929 and the depression years and the meat ind ustry 10
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So what would happen if
millions of people got wor­
ried eno ugh about the porcn­
tial problems the Y2K bug
might genera te 10 put aside
some cash? You know, j ust in
case?

There 's enough cash in ci r­
culation to take care o f little
more than a small ex tra de­
mand, and yes, I know about
the $50 billion the treasury is
printing to try to mee t the
problem. Our whole money
system is a house o f cards.
We get paid, we put o ur
money into a bank and then
draw chec ks on it. The bank's
business IS lending out our
money and getting paid inter­
est on the loans, so they lend
out 97% of the money depos­
ited. Everything works j ust fi ne
until several depositors simul­
taneously withdraw their money.
It doesn ' t take much of this
before the well runs dry.
Three percent.

So what will happen if
there is even a slight panic
and depositors start either
drawin g out so me cash (just
in case) or not making any
more deposits, hut continue

frequency and just wait. A OX
station is vcry likely to pop up
before any one else hears him,
and you can snag a good catch.

Please note that the Band­
TIme-Country chart is the same
for both September and 0 , (0­
bcr: (*) indicates a possible RO
meter opening: and (-) indicates
a diffi cull path. Good huntin1.!
WIXUI7_ flJ

Collapse

tasting fruit and vegctablcs.
tha t spread ing about o ne
pound of Azomite per ten
square fee t of garden will ge t
plants to gro w about three
times faster. Even trees !

Azomite is some stuff they
dig up out in Utah from what
used to be an ancient sea­
floor bed. More and more
nursery suppliers are stocking
it.

Now, I wonder what wo uld
happen if someone were to
usc all 13 of the plant growth
enhancers I' ve written about
so far, all at once?

By the way, there's a new
printing of the soil hook ,
which has been d ifficu lt to
find. Call ASO at 800-243­
1438 and tell ' em Wayne sent
you .

Even listening to Gary
North being interv iewed by
Art Bell about the ra mifica­
tions o f Y2K tends to almost
gel me thinking.

but, as always, it will be limited
by high static levels from thun­
derstorm activity.

Don ' t forget to work the dark­
ness roth (±30 minutes around
loc al sunset).

Check the bands above and
below thc suggested ones for
possible OX surprises. It's of­
ten a good idca to park your re­
eel....er on a seemingly unused

NEUERSRYDIE
contlnuedJrom page 42



Minimum Wag~s

With our labor union lobby-

I had dinner with him. Well.
to be ho nest about it. so did a
couple hundred others, whe n
Steve gave a talk to the
Hudson C hamber of Com­
merce. BUI it gave me an op­
po rtunity' to say hello . remind
him of the compact d isc I
made for Forbes a few years
ago. and the di nner we had
together on his yacht. He said
he remembered . hu t I suspect
he was just be ing agreeable . I
took the opport unity to slip
him a summary o f a new ap­
proach to campaigning which
I think could keep hi m on
the front pages tin the next
year. I wax not surprised when
nothing came o f it. Loser.

Anyway. I got to talking
with the chap sitti ng next to
me and. yo u' re going to find
thi s hard to believe. but the
subjec t o f Y2 K came up. He
said that he tho ught it was n't
anything to worry about Pro­
grammers will he ab le to fix
the date problem in lime. Mu­
sic to my cars. Love it.

I remi nded him of the time
a couple years ago when a
branch fe ll across a power
line in a remote area and it
collapsed the ent ire western
power grid for ho urs. And the
time the East Coast went black
whe n a small power statio n in
Ontario had a problem. I
asked him what he thought
might happen if the national
grid fail ed. T his wo uld stop
almost everything . No trains,
no p lanes. no gas pumps
working, no telephone. no
cash registers in food stores.
and so o n. Without trains
there would he no coal for
generating po wer. and 75% o f
our power is made from coal.
Nn businesses could operate.
no banks. and so en. How
could the government, with­
out communications. get the
power turned back o n? It' s a
house o f cards.

So what happens to the 7
mill ion people in New York
and all the o the r cities with
no power, no food . no water.
and no po lice? Maybe for
weeks .

I think I worr ied him.

Contin ued on page 64

average of $30 million a
month buy ing the C Ds I was
recommending. The other re­
sul t was that the s ix. major
labels (five foreign-owned )
hated my magazine because
we couldn't be bought or co­
erced. But they stil l had to ad ­
vert ise . even though we gave
many of thei r C Ds lousy ra t­
ings. Well . I've always been
that way. Wh en I publi shed
80-Micro. about the Rad io
Shac k TRS-80. once they
tr ied to influence what I was
publi shing, I refused to let
them advertise any more.
They sent an executive team
to visit me, promisi ng to he­
have . so I le t the m ad vertise
again. Then, a couple months
la ter. more pressure. so I told
the m that was that. No more
advertising. Well . it was only
fou r to six pages a month at
abo ut 53.000 or so a page .

Oh. darn. there I go off on a
tangent again.

Anyway. what I had in
mind was that if you run
across a book that you feel
the readers (and I) are crazy if
we don't read. please don' t
pUI the monkey o n my back
10 read it and write a review.
Write a review and send it to
me. If you convince rue. I' ll
publish it in 73. If you reatlv
convince me. I'll ge t a copy.
read it. and add a review to
my Secret Guide to Wisdom .
What's in it for you. other
than knowing that you've
helped a lot o f people '! Well.
ho w abo ut a minuscule bribe
o f as 10 credit toward buying
my books.

There are a zillion hooks
out there. but a painfully
small number of them are re­
ally worth reading. I' m look­
ing for books that will hel p
me and my readers under­
stand themselves. the world.
and what we can do 10 im­
prove it. and to improve their
lives. Let's keep this to truly
exciting books, okay'! Surprise
me.

Polit ics

T he presiden tial ho pe fuls
have been flocking to New
Hampshi re, as they do every
four years. Sieve Forbes was
up here with his socks off. test­
ing the icy February waters . So

Reviewers Needed

can make a person an expert in
almost any field that interes ts
them. Even nuclear physics .

When I got interested in
horseback riding . I took le..­
sons and then more lessons. I
read everything I could find . I
got good enough to sho..... borses,
teach instructors . and was
even asked to ride Rin gling
Brother's star performer. Star­
iii l'\ ighl. I' ve a Professor of
Horsemanship certificate. Brag­
ging'! Of course, but I wanted
to prove a point.

When I got int erested in
skiing, I too k lessons until I
was able to handle eve n the
most difficult of trails.

When it comes to learning .
pe rsi stence counts far more
than brains. Please. if yo u
can. sho w me o ne member o f
Mensa who is success ful in
business.

Of course. if you abuse
your body with poisons. poor
nutrition. and dehydrati on.
you' re going to be hobbling
around in a rest home in your
70s. nOI skii ng Aspen with
me. And you're going 10 have
a lot more trouble se lling
your lifeti me o f expert ise to
people . You start out with
prcny much the same model
hody as everyone else, so it 's
....'hal you do in the way o f
maintenance that's goi ng to
count la ter on - j ust as it
docs with yo ur car.

Advice for Sep tua gena r ia ns

Wit h suc h a high percent­
age of the response to my last
guest shot on the Art Bell
show being from people in
their 70s. I go t to thinking
ahOUI the special problem se­
niors have . Many are living
on Social Insecurity. plus
small pensions. unless they
were downsized before thei r
pensions could kick in. But
no matter the ci rcumstances.
most seniors are interested in
how they can make some extra
money.

Beyond the age o f 50. it is
very difficult 10 ever get em­
ployment again. Yo u' re too
old . So even people in their
50s arc loo king for money­
making ideas. Indeed. there
are tho usands o f scam artis ts
out there tra iling bait. looking
to take advantage o f this
mushrooming group .

Yes. o f course I have some
advi ce for you. if you' re a se­
nior. or for you to pass along.
if you know any seniors who
need extra money.

Well. firs tly. un less you 've
led a truly wasted life . yo u
should. by no w. be an expert
in sOlll e/hillg. Thus yo u have
the po tential to ei the r teach or
advise others (a. k.a. consult­
ing ). One of the best ways to Between the tons (we ll.
teach is to write a book. Then bushels ) of mail resulting
comes the question of ho w to from my talk radio interviews
promote and sell the book, and my procrastinatio n o n
My preference is by mail 0 1'- laking a super speed read ing
de l'. You can get the word out course. I'm pitifull y backed
via a Web page o n the up o n reading "books you rc­
Internet. through new product all)' should read" so l ean
releases 10 appropria te maga- review them for you .
zincs. and throu gh book rc- And that pu t me in m ind of
views in the magazines. I the system I used when I was
have a video which explains publi shing CD Review maga­
how 10 do things like that. zinc. There I asked the read-

Articles published in magu- crs to review any new C D!'i
zincs will a lso establish you they' d bought and rate them.
as an expert. That 'll he lp sell The result was millions of
your book and also hel p get ratings. which I dut ifu lly rc­
you consulting work. ported in the magazine. and

If yo u' ve managed to work the n co mpiled later for a cat u­
for 30 to 40 years without log of all issued CDs, so in
learning anyth ing. maybe it' s addi tion to the normal C D in­
time to break the ice and start formation. I also had the
learning something. I' ve found reader ratings listed. One re­
that a year or two of serious sulr o f all this work was that
read ing and asking q uestions my readers were spend ing an
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cover up the situation. The
book might even di scourage
you from eating so many
Whoppers.



wejne Talk~ 1\01 at Dayton: This is
a 9O-rninure tape of [he talk I'd have
gi ven at [II<: Dayton, if invited . $5 (50)
''''a}'ne Talks ut Tampa: This is the
talk I gave a t the Tampa GlnNI Sci­
ences confere nce, I cover cold fusion.
amateur rad io , hea lth. books you
shoukl read and w on. 55 (51)
51 !\I ill ion Salt's Video: 110\1 10 gen­
crate extra million m sale, u ~i ng PR.
This will~ one of the best iuvcsuuenrs
your husiress ever ml"k.'. $-B (52)
Rt'()nnt, ufl\lJ t:dilorials r",1I173,
('.-TN. I. 50 of my ...."" roe-ham onented
editorials from before 1997. S5 (71)
Gri,t ll . 50 more choice non-ham edt­
lorial~ from before 1997.55 172 ,
1m t:dilori:lh : 148 pages . 2 16 edito­
ri a ls discussing health, idea, fur new
businesses, exciting new books I' ve dis­
covered. ways 10 cure our co untry's
more serious problems. tli gh[ 1100, the
Oklahoma Cuy bom bing, Iltor<: Moon
mad Ol.">' , and so on. 510 11-1 1
1998 t:dilorial,: 1M pages lhal' II gi\C
you lots of comrovervial things to talk
;lh<:lUI un [he air. 5 10 (75 )
Siln 'r Wire: Wilh two r piece s of
heavy pure silver wire + lhree 9V ba[­
[eries you can make a lhou~and dol·
la rs .. on h of ~ i l \Cr l"Olloid. Wha t do
y'OU do .. ilh it? IIde....·s \lha[ III<: ant ibi"
o tics del, but genus can' l adapt to il.
Use il to get rid of genus on food, for
skin fungus. wart s, and cven 10 drink,
Read ~oll1 e book s nn tht' us.:s of sliver
colklid if s like magic. 5 15 (8(1)
Wayoc's Bell Sa\'eT Kil. 1be cable and
ins[rucl ions enabling yo u to inc xpe n­
siw ly lape An Bo: lI W60BB 's nighlly
5-hr ractio lal k show. 55 (83)

S1ulI1.d id~.ri1.e. bllU!Ju need ;
I\ASA I\-Iooned A merica : R.:n e
make, an ,lir'liglll ca ' l.' thm NASA
faked lhe Moon lanJ ings. This book
wi ll ~ofwince e\en )·0tI . 525 (90)
l a ltl Skeplic nf Science : Th is is
Re ne ' s boo" whe rt' he debunh a
I>un....h of a~cepted sc ientifi..- l>e lio:fs ­
su:ha.,~ il:c ag<:!>. the Earth being a mag­
nCI, [he ~Ioon cau,i ng the lidc" and elc.
$25 (9 1)
Dark ~Iuun : 56!! pages of carefully
resean:ht'd proof [hal lhe Apo llo ~loon

landings were a hoa\ . 535 (92 1

Wayn e Green
no'\: -I16.lluncf)(k Nil 0J-l49

City -Slale-Zip ..,-..,-- - ---..,-- ..,...,...,.- - ..,-7::7:-:..,-..,..,..-,­
UK <tit num~ m <he brackth or copy 1"1" . 1Id rNJi; III< ,,"lOk. you "'ml- Add '3 "" f>;'I" l<1l'" ()nl."

,n US. S!£.n. '10 f""''''~'"~.-====--;;;;;-;;:;;;:-;;;;;;;-:=========__Order lotal: USS_

"'al1le Call _

~ 1(JondngJ;I(' : After reading Ren..fs
ho...ok. NASA ,HOOIlf'd Amo i C(l, I read
every thing I could find on our Muon
b o{lings. 1 watched the videos. look ed
ca refully at the photos , read the
astrona ut's biographie s, and talked
with WIlle of my readers wbo worked
for I\AS A. This book cites 25 good
reasons I beheve the wbole Apollo pro­
gr.un had to haw been faked. 505 (30)

C lassical M u\Ic Guide: A list of 100
CD, whic h will provide you with all
out standing collection of [he fin es t
classical music ever written . This is
what you need 10 he lp you red uce
s tress. C la s~ica l mucic also raises
youngsters. IQs, helps plants g row
faster; and y, ill make you ht:allhier, JU\I
wait"H you hc:ar sonlt:ofG<.l\",-iIalk's fahtl'
lous music! $5 (33)

The Radar Con-r up: Is police radar
da ngerous? Ross AdI.')' K6UI. a world
authority, confir ms the dangers of ra­
dio and magnetic fie lds. 53 (J.! I
T hree Gallo Talks: A prize-wi nning
reacher e ' plains wha t' s wrong \li lh
American s\:hool~ and why our kid, are
nol heing edtH;ated. Why are Swedi, h
yo ungS[I.'N, who \ taJ1 !>Chool at 7 years
of age, Iea \'ing o ur IJd~ III the J u, t?
O ur kids are intent ionally bei ng
dumb..:d 00.. n b~' our l.(:hool ~)'s le lIl

- Ihe Ieasl effccti \'e and mosl e, pen­
sh e in the world , 55 (35 )
Aspartaml' : a,k ,a. !"ulraSweet. [he
, luff in di d drinks, etc,. can cause all
kinds of serious health pro hlems. ~l u l "

tiple sc krosis, for one, Read all aboUl
it.~ parnphl<1S for a kk'k. (38)
One Hour C W : Us ing thi, sneaky
met hod e\en .\'OU can learn the ~loC'>C

Code in one hour and pass that du mb
5wpm TCl;h· l' lus ham [e\ l, $5 (-\0)
C udI.' Tape ( 1'5 ): This la!'IC will tead l
>'011 the letttfi. munbers and punctuation
>\IU Ot't'd to klll)\\ ify'ou are going on [0
learn dr co.Je at 13 or 20 wpm_55 {-I ll
Code Tape (T I3) : Once yOtl know lhe
cudI.' for the leller; (-I I) y'ou can go
immediately [0 cop>ing I .' wpm ,"ode
(U,ing Illy system), This should only
takt' 1\''-0 or thrt'e days. S.'i (42)
Code Ta pt' (T l O): Start righl OUl al 20
Wplll and master it in a weekend for
)'our E,u ra Class license. S5 (-13)

MCN ,.. foronltl\o,,,,,, IO • b Jl<l"' __

"''''· ''' .Y''''' .........COfII . phono'ordon: 60l·~n4U7 · fax OOI· 5 l(3·J :!II~ · "' ~n>d" "ol.com

y Pul me dl>tolllor ayr-arul 7J for OIlly ,n la .....11 C~l'sn~ fon'i" I:SS4--1 b)' ....

I'd hU 10"" ......, ......-"f IMO "'JI <tre.,- kf~ w _ "'" '"'" """,, -Ta-o..""" \-'i<l<oo c..kIf;.
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I t~ ..._ lIIdu<lri;tJ <Unl1'h tun> rnl...., ..., 10 lonI<l "'" )'QUI" A"'."...... In M..." CD ~1f.ak'I I
L A~~"~"'~"en- ~~~~~"""~~~"'~~~,~ ,~.~,~ .J

lIrfUlll'F..l1joy~'an;lm~ tuJgd vis­
il~ [0 Europe, Russia, and a bu nch of
other interesting places. How about a
first class flig ht to Munich. a rented
Audi. dri ving [0 visil Vienna, Krakow
in Poland (and the famOtls salt mines),
Prague, back to Munich. and the firs t
class nighl home for two, all for under
S I,OJO. Yes, .. hen you know how you
ca n trave l inexpensively. and ~ [ I l l stay
in first class horeb. $5 ( I ll
Wayll "" , Cur thhea n Adventures:
Mere budget travel stories - wh ere I
visit the hams and scuba div e mO-SI of
lhe is lands of [he Ca ribbean. Like tbe
special Lia t fare which allu.. ed us to
\ is i[ I I cou nmes in 21 day-s, with me
divi ng all bur o ne o f [he ialands,
Guadeloupe. where the ham, kept me
too busy with part ies. S5 (1 2)

Cold Fuviun O verview: This is bot h
a brief history of cold fusion, which I
predict \I ill be one of the lafJcsl in­
dusrries in the world in the 2 1st cen­
tury, plus a simple ex planation of how
and why i[ .. o rks. This ne.. field is
going 10 generate a whole new hunch
of bill iunai res, jll st as lhe fl<' rsonal
computer induslr)' d id 55 (20 )
Cold Fu,ion Journal. They laughed
.. hen I pred iCled the PC inllu slT)'
growlh in 1975. Pc's are oow the third
laeg....1industry in the world . Th<' cold
fusion ground tloor is sli ll wille ope n,
bu[ [hen that might mea n givi ng up
w;lt....hing hall ganll.'<;. Sam plt: : $ 10 (22).
Juliall Schwinl:er: A Nohcllauriale' s
lalk aboul co ld fusiOll-~OlIfinllmg its
\'atidily·. S2 (2-1 )

Im pn J\i n ]i: SI:lle GO\ernmenl Here
are 2-1wa~s that sta le gow m nlt:nts can
cut e'pen\t's cnol1l lousl)', .. hUe pro­
viding far~1lt'T !>e rHee I e ' plain how
any govcm melll hureau or (ll'llartllient
can be gotlen 10 elll if s e 'penses hy at
least 50% in Ihree y'ears and do il co­
opera[j\el)' and enlhusiaslicall )'. I e , ­
plain ho\l , by applying a ne" Ie<:hnol­
og)', llIe sla le can make il flO'osiblt' 10
provi,le a ll needed st'n' ices wit ho ul
having [0 levy (lily law s a[ all! Read
lht' book, run for your leg is la[ un~ , and
let's gct I>US)' making this COUlllr)' work
like ill. founders wamed il 10 . Don't
lease Ihis for - SOtrlC<.>Ot'e~" 10 do. 55
001
:\Ia nk.illd·s Extinct "lll Predict"lIl"': 11
any one of the .:,perts who have wril­
tt' ll hooks predil-ling a soon·[o·come
Cala, [rophe which will virtu;llly wipe I
us all (lut are rig hi, we 're in tmuhle. In
this book I e'plain aooUi the \ariou, I
disasler Sl.'enarios, from :-;~lradamus, I
.. hosa>s lhe po...... will "'-lOll , hifl. wip· I
ing 001 97% of mankind 10 Sai Baba,
who ha., recentl>' wafl1t'd his fo l1oweN I
10 get oul of Jap,lIl and Au,tralill before I
[kcember 6[h lhis year, The worsl part
of Ih... se predic tions is th\.' a<'curacy I
record of <,()IlJe of lilt.' e , Vt'fis. Will il I
be a polt' shift. a new ice ag.... a ma.s- I
si\'e solar flare, a comc:l or b [<-rnid a
bio[em lli s[ anack, or ewn Y2K? I' m
gelling ready, how ahoul you? 55 (3 1)

•

I

l~~
Here are ~omt' of m) hoo k-.. which
can t hanJ:l' your life (if Jou'll It'l
'em ). If the idl'a or ht-in~ ht-3Ith)',
",ea lth)"and wiw inlt'~ts you, !>hlrt
readlng. YI.'''. JOu can he allthat, but
only when ynu know the secrets
which I'H' ''p l'nl a lifl'tilllt" uncover­
inR·

.. . .. .U<u,-

The BioelKlrilil'r Handbook: Th is
explains how to build or buy ($ 1551 a
lill ie elect rical gadge t lhat can help
clean the Mood of any virus . microbe.
parasite. fungus or yeast. The prO\."css
was disco vered by scientists at the
Alben Einstein College of \ Iedicine.
q uickly pal...nted, and husho.."d up. II's
curing A IDS, hepatitis C. and a bunch
of other serious illnesses The: circuu
call be bui lt for under $20 Iromthe in­
structions ill Ihe book. $ J0 (Q 1)
The Sei:rel G uide to Wi'odom : This
is a revit"w of around a h undred books
that will hel p ) '0 11 changl' your lik 1\0,
I don ' l sell the<,e books. lky"re on a
wide r.rnge of ~ubjec1S and will help
10 ma!.:e you a vcr)' imereq ing peNon
Wai t'lt you see ~ome uf the gems
you' ve missell reading. S5 (02)
The Sff~t ( ' u ide 10 \\'eHlth: Just as
wilh heallh, Y'ou ' ll find thai you ha ve
been brainwa\ hc:d by ,.tho: ~p lem" inlO
a paunn of life lhat will ka :p you from
en'r making much money and ha\'ing
Ihe free'oom 10 lra\ c1 and do whal you
wam, [ eX[llain how anyone can gel a
dream joh wilh no colkge. no n' sumc,
anJ even wilhout any ex perience. I
explain how Y'ou can get '>OllIeone 10
happil)' pay' ) OU 10 Ie.:un \I hat you lllXd
10 blow 10 101.111 ) 'ouro\l n hu~ine~~ . S5
(03)
T he Sec",l Guid e In Hea [lh : Yes.
lhere really h a Sl:crel [0 regaining your
heallh and aJding 30 10 60 years of
hc:a ithy' living 10 Y'ouc life. 1lle aJ\S\I,\'" is
simple, but il llleans making some Illf­
ficull Iife \ly'le change\. Will y'ou ......
skiing the slopes of A\pen .. ith me
" 'hen you 're 90 or doddering aroun,1
a nursing hom e? Or pushing up <lai­
s ics '! No, I' m not selling any health
products . S5 ((}4)

\I~' WWII Suhllla ri nc Adwntu~s:

Yn , 1~penl from 1~3· 1~5 on a ~ub­

marine, righl in the middle of the ..ar
with J3jXUl. We abl10Sl ~J( '>link se-.-er.U
limes, and t\l ice I ..as in Ihe righl plat.'C
al Ihe righ t time to sas e [he buat.
What 's it really like 10 be depl h
,' harged? An d whal's [he dai ly life
aboard a suhruarine l ike '~ How about
Ihe Ame lia Earhan inside ~ lory?lf

you 're nea r ~ Iobile , plo:ase s'isit the
Drum_55 ( 10)
Trll \ 'c1 Diaries: You ca n lrawl amaz­
ingly inexpen,ivel y - onet' you kno..
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Barter 'n' Buy
Tum your old ham and computer gear into cash now. Sure , you can
wait lor a hamfest to try and dump it , but you know you'll gel a far
more realistic price if yo u have it c ut where 100 ,000 active ham po­
tential buyers can see it. rathe r than the few hundred loc al hams who
come by a flea market table. Check your attic . garage, cellar and
closet shelves and get cash for your ham and computer gear before
it's too old 10 sell. You know you're not going to use it again . so why
leave it lor your widow to throw out? Thai sluff isn 't getting any younger!
The 73 Flea Markel , Barter 'n' Buy, costs you peanuts (almosl}­
comes to 35 cents a word for individual (I'l()(lcommercial!) ads and
51 .00 a word for commercial ads. Don't plan on tel ling a long story.
Use abbreviations, cram it in. But be honest There are plenty of hams
who love to fix things, so if it doesn't work, say so,
Make your list , count the words, includ ing your call , address and phone
number, Include a check or your credit card number and exp iration, If
you're placing a commercial ad, inc lude an additional phone number,
separate from your ad.
This is a monthly magazine , not a daily newspaper, so ligure a coup le
months before the action starts; then be prepared. If you get too many
calls , you priced it low. Jl you don't get many calls, too high .
So get busy, Blow the dust off, check everything out, make sure it still
works right and maybe you can help make a ham newcomer or re­
tired old Iimer happy with that rig you're not using now. Or you might
get busy on your computer and put together a list of small gear/parts
to send to those interested?

ASTRON power supply. brand-new
wfwarranty. RS2QM $99, RS35M
$145, RSSOM $209, RS7QM $249,
AVT. Ca ll lor other models . (626)
286-0118. BNB4 11

HEATHKIT COMPANY is sell ing
photocopies of most Heathkit manu­
als. Onlyauthorized source for copy'
right manuals. Phone: (616) 925­
5899. 8-4 ET. BNB964

WOULD YOU LIKE TO MAKE
$1200 within the next 60 to 90
days, in communications? Sure you
WOUld. Check OUI my web page:
(http/lwww.excelir.comIglen_ w].

BNB999

Electricity, Magn"tlsm, Gravity,
The Big Bang. New explanation 01
basic forces of nature in this 91·page
book covering early scientific tneones
andexploring latest controversial COI"I­

elusions on their relationship to a uni­
fied fl6ld theory. To order, send check
or money order for $16.95 to: Ameri­
cansceoce Irnovations, PO Box 155.

Clarington OH 439 t 5. Web site lor
other products [http://www. asi_2000.
com]. BNB100

COLD FUSIONl • FUEL CELLI ­
ELECTRIC BICYCLEI Each edu­
cational kit (BaSiC · $99.95, Deluxe ·
$199.95, Information · $9,95,) CATA­
LOG . ss.oo. ELECTRIC AUTOMO­
BILE BOOK - $19.95. KAYLOR·KIT,
POB t55OST, Bo.dder Creek CA
95006-1550. (831) 338-2300.

BNBl 28

TELEGRAPH COLLECTOR 'S
PRICE GUIDE: 250 pictures/priCes.
$12 postpaid. ARTiFAX BOOKS. Box
88, Maynard MA 01754. Telegraph
Museum; [http://wllp.coml. BNB113

Copies - 73 Maqazine Nov. '63 thru
Dec. '78. OST Magazine Nov, '63
Ihru Dec. '78. Ham Magazine Mar,
'68 mru July '79. CO Magazine Dec.
'64 mru Mar. '79. 52.00 Each Copy
plus shipping. W.L. Brown, Box
541 , Sullivan's Island SC 29482.
Tel. (843) 883-3574. BNB73

Send your ads and payment to: 73 Maf:azille , Barter 'n'

BlI):, 70 Hancock Rd., Peterborough Nil 03..aS8 and J:et set

for the phone calls. The deadline for the December Il)l)'} classi­
fied ad section is October 10, 1999.

President Clinton probably doesn't
have a copy of Tormet's Electronics
Bench Reference but you should.
Check it out at [www.ohi o.n eU
- rtormeUindex .ht m]--over 100
pages of circuits. tables, RF deSign
intcrrnauon. sources, etc.

BNBS30

DFjr direction linder and MicroPLL
programmable transmitter (formerly
Agrelo) are now back under new
management! Check exciting new
accessories and upgrades. Order
online at I_ .swssec .com] or call
SWS Security at (410) 879-4035 (9·
5 ET). BNB220

RF TRAN SIST ORS TUBES
2SC2879 , 2SC 1971 , 2SC 1972 ,
MRF247, MRF455 , MB87 19,
2SC130 7, 2SC2029 , MRF454 ,
2SC3 133 . 4CX250B, 12DQ6,
6KG6A, etc. WESTGATE, 1-800·
21 3-4563. BNB6000

Cash fo r Collins: Buy any Collins
Equipment. t ee KJ 6HI. Tel.fFAX
(310) 67Q-6969, (radiOloo@earthhnk.
neq. BNB425

MAHLON LOOMIS, INVENTOR OF
RADIO, by Thomas Appleby (copy­
right 1967), Second printing even­
able from JOHAN K.V, SVANHOL.M
N3RF . SVANHOLM RESEARCH
LABO RATORI ES, P.O , Box 81 ,
Washington DC 20044.Please send
$25.00 donation with $5.00 for S&H.

BNB420

METHOD TO LEARN MORSE
CODE FAST AND WITH OUT
HANGUPS Johan N3RF. Send
$1 .00 & SASE. SVANHOLM R E~

SEARCH LABORATORIES,P.O, Box
81 , Washington DC 20044 USA.

BNB421

Great New Reference Manual with
over 100 pgs of PIS. transistor, radio,
op-amp, antenna designs, coil wind­
ing tables,etc.See details at [YMW.ctlio.
neV-rtormetflnoex.html or send check
or M.O. for $19.95 • $2.00 P&H to
AMY Engll'leering, 6863 Bulfham Ad.,
$eville OH 44273. BNB202

OSL CARDS. Basic Styles; Black
and White and Color Picture Cards;
Custom Printed, Send 2 stamps for
samples and literature, RAUM'S,
8617 Orchard Rd., Coopersburg PA
18036. Phone or FAX (215) 679 ­
7238. BNB519

WANTED: High capacity 12 von $0­

tar panels lor repeater. [kk4_ @
fairs.orgl or (540) 763-2321.

BNB2630

COLLOIDAL SIL.VER GENERA­
TORI Why buy a "bo~ of batteries"
forhundredsof dollars? Current repu­
rated. AC powered, fully assembled
with #12 AWG silver electrodes ,
$74.50. Same, but OC powered.
$54.50. Add $2.50 shipping. Thomas
Miller, 314 South 9th Street Rich­
mond IN 47374. BNB342

NEUER SRY DIE
conunuea irom puye 62

ists spending what it takes to
convince Congress to increase
the minimum wage. the we l­
fare of the public is. as usual.
be ing lost in the process. Re­
liable studies have shown that
when the minimum wage is
raised , it destroys jobs for un­
skilled w orker s - who arc
mainly tee nagers and young
adults. It also increases the
number o f families belo w the
po verty line. The net effect of
increasing (he minimum wage
is to increase poverty rather
tha n decrease it.

The last time the minimum
wage was inc reased . 380,0lXl
young workers lost the ir jobs,
and that was almost 10% of the
workers affected by the legis­
lated wage increase, Thanks,
Congress. A nd thank you ,
voters. for ignoring what your
supposed representatives arc
doing with your money.

Have I got my facts
straight? Check Fortune, Oc­
tober 12, 1998, page 66.

Shots

I sec that Bill Gates, who is
suffering fro m the mo untains
of bad publici ty the Microsoft
anti-monopoly trial and his
testimony have caused. has

his PR team working over­
time to repair the damage ,
First it was a golf club co m­
me rcial o n T V. I somehow
doubt that Bill needed the
money, so there must have
been some other reason for
that. Then there was his ap­
pearance on the Rosie O' Don­
nell Show. And no w he 's giv­
ing $ 100 mi llion to help vac­
cinate people in developing
countries. And thai, in ge n­
eral, means A frica.

Gell ing through the insulat­
ing layers protecting Bill from
the rest of the world isn ' t
easy, but I wivh someone
could clue him in about the
reality of inoculations. There
arc several we ll -researched
hooks on the subject. and
the y all say the same thing ­
inoculatio ns are a scam - a
$40 billion scam. Worse,
there' s strong evidence that
AIDS was spread in Africa
when millions were given TB
vacci nations. Well . read Dr.
William Douglass' book on
the subject. And. as far as
vaccinations being of value,
please at least read the hook
by Dr. w alcnc Jam es, Immu­
nization - The Reality lie­
lund the Myth. Yes, I' ve re­
viewed it in a pa...t ed itorial
and it' s in my Secret Guide 10
wisdom (page 5).
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•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB.GW.AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST· 145, same as JST·245 but without 6
meters and built·in antenna luner.

* JST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER· Final PA utilizes RF MOSFETs

10 achi eve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER · Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast asy.

4 MULTIPLE ANTENNA SELECTION · Three antenna connec­
tions are user selectable from trent panel. Antenna selection can
be stored in memory.

5 GENEAAl COVERAGE RECEIVER · TOO kHz-3Q MHz. plus 48­
54 MHz receiver. Electronically tuned front-end filtering, quad­
FET mixer and quadruple conversion system (triple conversion
lor FM) results in excellent dynamic range (>100dB) and 3rd order
ICP 01+2OdBm.

6 IF BANDWIDTH FLEXIBIUTY • Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION · Other interference rejection features
include Passband Shift (PBS), dual noise blanker , a-step RF etten­
uation, IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING · Once tuned, the IF notch filter will track the
offending heterodyne (= 10 Khz) if the VFO frequency is changed.

9 DOS PHASE LOCK LOOP SYSTEM • A single-crystal Direct
Digital Synthesis syslem is utilized lor very low phase noise.

10 CW FEATURES· Full break-in operation, var iable CW pitch. built
in electronic keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs tor split-frequency operation.
Memory registers store most recent VFO frequency, mode. band­
width and other important parameters for each bane!.

12 200 MEMORIES· Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

13 COMPUTER INTERFACE · Built-in RS-232C interface lor
advanced computer applications.

14 ERGONOMIC LAYOUT · Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper­
ation.

15 HEAVY-DUTY POWER SUP PLY . Built-in switching power
supply with "snent" cooling system designed for continuous
transmission at maximim output

I..IRe] 3apanRadio Co.,.lfd.
430 Park Ave.• 2nd Floor New York, NY 10022 Phone; (212) 355-1180 Fax: (212) 319-5227

CIRCLE 159 ON READE R SERVIC E CARD
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