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Alineo Delivers HF Adventure!
Alinco's HF Transceivers Deliver Incredible Perfonnance at aTiny Price

You'reonlyafewhundred dollars away from abrand newAlinco HFTransceiver. That's right! Just afewhundred dollars gets youon the air
with abig l 00-watt signal , great audio and aneasy-to-operatepackage that's perfect for base, portable or mobile operations. The A1inco

OX·70 and DX-77 make il easy for everyone to enjoy HFwithadependable transceiver that's backed by Alinco's 1year warranty.

The world of HF Is calling. What are you waiting for?

Alinco DX·70TH Base/Mobile/Portable
HF +6Meter Transceiver

• 100 watts SSB, FM & (W, 40 watts AM
• Continuous coverage HF receiver

+ full 6 meter coverage
• 100 memory channels
• Speech compressor
• Great CW rig, full aSK, semi

or automatic break-in

• Standard narrow filter fights QRM
on SSB, CW or AM

• Two VFO's and easy "split" operation
• RemovabLe face for remote mounting.
• RIT I nUT, IF shift
• MuLti function control for easy operation

Alinco DX·77T Desktop HF Transceiver
• 100 watts SSB. FM & CW, 40 watts AM

• GeneraL coverage receiver
150 KHz "" 30 MHz

• Two VFO's; easy "split" operation
• Standard speech processor

• Front paneL speaker provides loud,
clear audio

• Built-in electronic keyer 6 - 60 wpm
• Full aSK, r-step semi break-in or auto break-in

• Enhanced Direct
Digital Synthesis
(DDS) eliminates
need for SSB Narrow
Filter

• Front panel connections for mtc, key, speaker
& phones

Options
• EDX-2 automatic wire antenna tuner
• EMS-14 desktop microphone
• DM-330 MVT switching power supply
• DM-340 MVT regulated power suppLy

You get a package of 5 rugged. easily tuned
antennas for 10, 15. 20. 40 & 75 meters from
Iron Horse. a na me recognized fo r its st rength
and dependability. Each has 3/ 8 x 24 threads
and is rated for 500 watts. Order the IHK03S
5 antenna quick disco nnect mou nti ng kit to
make changing bands a
quick and easy operation,
just push, turn & go!

..
=

IHF5S Mobile HF Antennas

Iron Horse Mobile HF antennas for Alinco and other HF transceivers
Order the Iron Horse IHF55 package from your dealer and go mobile fast!

IHTH-'
Optional \

Trailer Hitch Mount

IHKD3SQuick
Disconnect Kit

9~ www.AIINCO.com
Distributed In Nttrth Amerltl by AIOC Amateur Distributing llC • Z3 S. High St., CO'Iington, OH 45318 . (937) 473-2&40
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FAIRS in Dominica - KK4WW et al.
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CO VER: In Dominica. FA IRS raises
an H '-: slatio n. KK4WW/J79WW is on
ladder. which KE4UGF/J79lJGF holds
as JA7KAClJ79KAC looks o n.

Continued on pugt~ 6

1. A king-size waterbed holds enough water to fill
a 2,000 sq . fool house 4 inches deep.

2. If you spray hair spray on dust bunnies and run
over them with rol ler blades. they can ignite.

3. A a-veer-ed's voice is louder Ihan 200 adults in
a crowded restaurant.

4 . If you hook a dog leash over a ceiling fan . the
motor is not strong eoough to rotate a 42·pound boy
wearing Batman underwear and a Superman cape. II
is strong enough, however, if tied to a paint can, to
spread painton all four wallsof a 20 by 20 foot room.

5. You should not throw baseballs up when theceil­
ing fan is on. When using the ceiling fan as a bat, you

Giggle Hertz:
WARNING! Children!

For those who already have childten past this age,
this is hilarious. For those of you who have grandkids,
thisis considered parents' revenge. For those who have
children this age, this is not funny. For those who have
children nearing this age, this is a warning. For those
who have not yet had children, this is birth control.

The following came from an anonymous mother in
Austin,Texas.

Things I've Learned From MyChildren (Honesland
No Kidding):
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...POWER ON WITH ASTRON
SWITCHING POWER SUPPLIES...

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE,TUV_

115VAC50-6OHZ
OR 220 VAC 5O.'60Hl
SWITCH SELECTABLE
lJ,8VDCOUTPUTVOlTAGE:

PROTECTION FEATURES:
• CURRENT LIMITING
• CWERVOLTAGEPROTECTION
• FUSEPROTECTION
• OVERTEM PE RAllJRE SHUTDO'NN

SPECifiCATIONS:
INPUT VOLTAGE:

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHING TECHNOlOGY

SPECIFICALlY FILTEREDFOR USE WITH
COMUUNICATKlNS EOIJIPUENT, FOR ALl
FREQUENCIES INCLUDING I:!E

• HEAVY DUTY DESIGN
• LOW PROFILE. LIGHT WEIGHT PACKAGE
• EMl FILTER
• MEETS FCC CLASS B

MODEL SS-1 2IF

MODEL SS-1 OTK

MODEL SS-18

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

ICS
to
12
18
25
30

SIZE (inches)
1'Is x 6 x9
1;0.6.9
H' x6 . 9
2A l7 l~

:w. l7 l ~

Wt.(lbs.)

'2,.
J6
42
50

MODEL SS-25M

DESKTOP SWITCHING POWER SUPPUES wrTH VOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (ioches)
SS·25M' 20 25 2'10 ~ 7 ~ IN
$S-3OM" 25 30 3Y. ~ 7 ~ 9'...

Wt.(1bs.)
' 2
SO

RACKMOUNT SWITCHING POWER SUPPUES
MODEL CONT. (Amps)

SRM·25 zc
SRM-30 25

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

SRM·25M 20
SRM·30M 25

105
25
30

ICS
25
30

SIZE (inches)
3'1. x 19 ~ 9'/.
3h x19 ~ 9'/i

SIZE (Inches)
3"i, x19 xgYo
31', ~ 19 x 9Yo

Wt(lbs.)

'S
7.0

Wt.{lbs.)

"7 0

MODEL SRM-30

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

SRM-25-2 20 25
SRM·30·2 25 30

WITH SEPARATE
MODEL

SRM·25M-2
SRM·3OM-2

VOLT & .....PMETERS
CONT. (Amps)

20
25

K:S
25
so

SIZE (inches)
3\'> x 19x 9Yo
3'h x19 x~

SlZE (1nc1'le1l)
3'-li~ 19x ~

3~ x 19 x ~

Wt(lbs.}
10.5
11.0

wq lbs.1
10.5
11 .0

MODEL SRM-3QM-2

CUSTOM POWER SUPPUES FOR RADIOS BELOW

Ef JOHNSON AVENGER GX·MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GH.4l81
EF JOHNSON GT-ML83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES B. MAXON SM-4000 SERIES
ICOM lC-Fl l 020 & IC·F2020
KENWOOD TK760. 762. 640. 860, 940, 941
KENWOOD TK760H, 762H
MOTOROLA LOW POWER SM5O, SM12O, & GTX
MOTOROLA HIGH POWER SM50. SMI2O, & GTX
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS & GM 300
MOTOROLA RADIUS B. GM 300
UNIDEN SMH1525. SMU4525
VERTEX - FTL·l0ll . R-l 0l1 . FT-2011. FT·70ll

NEW SWITCHING MODELS

SS·IOGX. SS-12GX
SS·l8GX
S$-12EFJ
S5·16EFJ
SS-1 0-EFJ-98. S5·12·EFJ·98, 55·16·EFJ-96
55-12MC
55-10MG, 5S-12MG
SS·101F, 5S-121F
5S·l0TK
5S-1 2TK OR 5S-18Tt<
5S-105M/GTX
55-1OSM'GTX, 55-125M/GTX, $S. ,65MiGTX
5$-10RA
55·12RA
55-1 6RA
S5·10SMU. SS·12SMU. 5$-1 8$MU
S$-10V. SS·llY. S5-16V

MODEL SS-'OEFJ-98



ELECTROCARDIOGRAM HEART MONITOR

$249.95
S399.95

$1SS Sold Separately
Visit www.ramsevkits.com/Qrp

to order this special deal!

./ SYlllhesiled 8810 108 MHz ¥oM 00 drtft !

./ Built -ill mixer - 2 ~ne inputs aod one
micropholle illput!

./ High~ I'l'lOCUe .MIiI<ibIe lor expor1 use
-./ low pass filter lor~ audio f1:SIXXlSe

Super-Pro fM Stereo Radio Station Kit
1 Watt, Wired Export Venion

•
./ All new design 8< leat\.If"es 1(1" 2002! ~f,~1k-
./ ftJly adjustable RF outpul ~ 'r"
Our.1 k. 1(1" yean, has just gotten better lor 2002!
Totally redesigned. the f M25B has an the features
you'vc asked fOf. From vartable Rf output. f ccooector
RF output jack. line input, loop output. and more.

Illcludes case. power supply. whip antenna, aud io cables.
FM25B Synthesized FM Stereo I ransmltter Kit $129.95

PROFESSIONAL FM STEREO RADIO STATION

$99 price includes QRP Transmiller kif. HR Receivcr kir, alia CW100 Micro-Mcmoty
Keyerkit. all rhe marching esse &: /mob sers shown.

Visit www.ramseykils.coml qrp f[J order rhisspecialdeal!

$59.95
$14.95
$9.95

QRP TRANSMITTER
Available in 20. 30, or 40 Metm. these neat little tr.los­
miners po..( out 1 wan!

HR RECEIVER
Available in 20, 30, or 40 Meters, 1.0 uV sensitivity
riva/s the big rigs...at a fraction of the poce!

CW700 KEYER
w ith adjustable pitch & speed from 3-60 wpm, features
true iambic keying and EPROM memory!

35 WATT LPFM STEREO TRANSMITTER

TOUCH·TONE TONE GRABBER

,/ 3SW RF output. VSWR protected
,/ Aulomahc audio & powt:r controls

~ """" """""'oj PU,/ FuI tronl paocI COI1lrol
,/ 110/22OVAC. 12VDC opelaiofI

'Nhether)QX ",,Ji ....... iseqx.xt or lPFM, the PX1 has you ccsered From the
OYef-raled contil..oous <My power supply& power arJllIifiet" to the 2n Y.IWlm f'uo.
re5CefJllisplay.)'CU st.D:ln ..... be the easiest to sell4' m the ITI09: ,eiaI* 'or con·
tnJous opet;llion. ftj IliaOJll '" ewy corools prOYide a"""""'" engioeer': Check
ot.ll_~~ oflll kw-U dl:tah
PXl 3SW Professional FM Stereo Transmitter $1,795.95

,/ New-WIl-fl RJ11 phone jadr;;
,/ large memory holds 0Yt'f SOO numbers
,/ Big bold 8 dgillisplay, aula~ of dashes
,/ New-outplJ: Ialch jade
Oiolled phone rurnbers on the r.do, repealer codes. conlroI
codes.~ louch-tones...-.: used, you can read and store

them! AI newdesigJI for 2002. Capture those lones wilh the TG2!
TG2 Tone Grabber Tone Reader Kit
CTG2 Matching Case & Knob Set
AC125 110 VAC Power Adapter

$169.95
$109.95

$9.95

MINI B&W CAMERA WITH IR ILLUMINATION

AUTOMATIC COLOR/BW IR CAMERA

,/ Built illlR ilUnnabon! ~"'(!
,/ Sees in lola! daRness! ~ .
What a deal! This rriniature B8W video C31 ,1Cl3 has 6 htl1l power
lR LEOs built inlo it 10 prO'o'ide iItJmination ill lola! dar1u'less' No
need IOf extemallR i/Uminalcn. Attractive black ;UTWIUIll hous·
ing easily I1lOUI1lS at any~ with the buik·in swivel bracket
Runs 00 12VOC, and irickJdcs professional BNC ootput plIg·in
barress

CCD303 Mini B&W IR Illuminated Camera $59.95
AC125 110 VAC Power Adapter $9.95

Check out aff our other new cameras at www.ramseykits.com

./ Color durillg the day. IR8&W at night!
,/ Automatically IlITISon IRIllumination! or.Jff/k':
./ Waterproof 10 IPS7 standards! -4-"~' - '
./ 6bd< aoodiled hou~ ¥oM l.IliverSaI rnotJllt
8esl: of both 'Mlf1ds! This video cameIiJ is a watClpfOOf
COLOR camera lblng the day. When the lltot 1M::!
eeos, • aulomatiealy change$ to 88W and ILInS on its

l buIl ·inIR~ .10 III: LIDs. f'OwI:Jt(I by

'

....."" 12VDC and lefITlNtedwiIh a pro'es:siooaI BNC coeec­
tor. B&W ody modd ;Eo iIY3iabIe if color is no!: reeoed

Both in he3vy lII"KKized black hou:sWlg.
CC0309 CoIor/B&W IR Waterproof Bullet Camera
CC0308 B&W IR Waterproof Bullet camera
AC125 110 VAC Power Adapter

$49.95
$14.95

$9.95

XLR TO RCA AUDIO CONVERTER
./ Comect COfISI..ITel'" 0l..fPl.U to xu qus
./ Left & I\tt a.do gain 4Jstrnero
So yoo're lJ)Y1g to comect COfISI..ITel'"a.do~. RCA
COl.~ (tlI"b.1Ianced) 10 XlR (lW-Jced)~ Always a
poblendolol: 3I1)1TlOl'C~ the R2Xll!

Unbalanced to Balanced Audio Convener Kit
Malching Case & Knob set
12VAC Power Adapter

,/ Visible and audible display of YO'.Jf heart rh)1hm
,/ Re-usable sensors inCluded; just li ke visiting the hospit~~~
,/ Bright LED "beal" indiCator ~,dl~-
,/ Mooitoc output lor oscilloscope dispby .--,p....".
~ leaningabout the inner woridngs 01 the heart v.tJiIe COYe!"­

jog the slage by stage decrronic dro..oil lhoory of ECG/EKG sys·
ters, Be heart SfTlaf1 and Ieam ill the same tm.:!

Bectrocardiogram Heart Monitor Kit $34.95
MatdJing Case & Knob set $14.95
110 VA( Power Adapter $9.95
Replacement Reusable Probe Patches (10-Pack) $7.95

1

ECG1
CECG
AC125
E(GP10



NEUER SAY 0 IE
Wayne Green W2NSOI l
w2nsd@aol.com
www.waynegreen.com

Pers pective

Bir thday Present

Please don't tell me that
you've forgotten the gOth
birthday present I asked for.
II's a present you can give
me. plus give someone else
twelve monthly reminders of
your generosity. It's a gift
subscription to 73 for a friend
of yours. The regular sub­
scription is $25, but until the
end of September you can
give a gift subscription for
$20. This will make both me
and your friend happy. A two
for the price of one deal.
Send cash. check, money or­
der. Me, or Visa info to 73
Magazine , 70 Hancock Road.
Peterborough NH 03458. Oh.
and include the name, call.
and address of the gil'tee.

party line 32 with a hand
crank phone on the kitchen
wall and Mrs. Wallace down
the road listening in.

Nostalgia, not being what it
used to be, my point is that
the changes I've seen in the
world during my lifetime are
more than a hint of how dif­
fere nt the world is goi ng to
be for the people in 2UlW, It
will be a life we can't even
imagine today.

Eighty years ago New Harnp­
shire was well known for
making shoes and clothing.
You can still sec the huge old
mill buildings along the Mer­
rimack River in Manchester.
My shoes today were made
in China, my socks in Ban­
gladesh, my pants in United
Arab Emirates, and my shirt
in Mongolia. They're making
Segways in one of the old
mill buildings. Eighty years

My early memories are of from now?
my dad 's Model T, which had When I was seven my
to be cranked to start. I think grandparents toured Europe.
of that as I get into my Honda That was a big deal then. My
van, heading for Durham to mother was good friends with
address a Rotary Club about Osa Johnson, who married
my new magazi ne. I touch Martin Johnson when she
type my destination on the was 17. They did some won­
screen and in seconds my van derful films of Africa in the
knows where it is and the best 1930s. II never occurred to
route to get me to Durham, me that someday I'd he tour­
complete with a map display. ing the upper reaches of
The system talks me through Uganda, Kenya, and Tanza­
every turn. nia. I don' t think it ' ll he long

The one-lane twisting dirt before our kids will be rou­
road through Franconia Notch tinely touring all of Africa,
of my childhood has been China, the Andes, and even
replaced hy Inters tate 93, Borneo in school groups. They
where I'm able to drive at 90 will be in daily touch with
and 100 mph (to keep up with their family members, swap­
the traffic), protected by my ping videos .
radar detector. If I want to A wrist watch was a big
talk with anyone anywhere in deal when I was a kid. Now
the world I' ve a cell phone at my watch automatically sets
hand. No more ring three on itself every night via a radio
4 73 Amateur Radio Today • September 2002

signal from Boulder, Colo­
rado. It also has a memory
bank built-in, a calculator, and
no stem to pull out an d wind.

When I was a kid around
90% of Americans lived on
farms. Now it's more like
4%. The farm workers moved
to fac tories and cities. Now
factory work is moving to
Bangladesh and Mongolia,
helping third world countries
bui ld their economics. and
we're doing the marketing
(which is where most of the
money is).

Those who bet on the fU4
ture are going to get the best
return on their investments,
in both money and busi ness
careers. Those who remain
stuck in the past (or even the
present) will fall behind. Ev­
ery business needs a vision­
ary to help it chart a path to
the future. Hmm, yes, I'm for
rent.

Shar ing

In my talks to the Cham­
bers of Commerce, Rotary,
Kiwani s, and other groups
around the state while pro­
moting NH Totso, my theme
has been sharing.

For some reason, probably
either a genetic defect or an
influence from a previous life,
whenever I've found some­
thing I' ve really enjoyed, I' ve
always had this tremendous
urge to share my pleasure
with as many other people as
I could. Heck, this was what
got me started in publishing
50 years ago.

I' d been having more fun
with ham teletype than would
be allowed by the govern­
ment if Congress or the FCC

had had any hint of it. The
major-major guru in the fie ld
was John Williams W2BFD,
hut I couldn' t get him off
dead center in starting a
RTIY newsletter.

So, when I started to work
in 1951 at WXEL-TV in
Cleveland as a program pro­
ducer-director and I saw a
mimco machine silting there,
I started a monthly newslet­
ter, Amateur Radin Frontiers.
It soon outgrew the mimeo
machine, so I went to having
it offset printed, wi th me
drafting all of the schematics
and taking the photographs.
This led to an RTTY column
in CQ magazine, which led to
me becoming the CQ editor.

With CQ I was able to
share the almost 20 years of
fun I' d had at the workbench
building electronic stuff by
publishing lots of construc­
tion articles. I loved VHF so I
got my pal Sam Harris W8UKS
to do a VHF column. Indeed,
my fi rst contact when I got
my ticket was on 2-1/2 meters
with a walkie-talkie I' d bui lt.

My theme with the mem­
bers of the New Hampshire
groups was for them to get
busy with their word proces­
sors and write articles and let­
ters to the editor sharing the
fun and excitement they' ve
had in our state.

Now, how about you? What
is the most fun you' ve ever
had in the ham radio? How
can I get you to take off a few
minutes and share your expe­
rience with the 73 readers?
I' ve been writing for over 50
years about the fun I' ve had.
so now it's your turn.

Continued on puge 35
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Emergency Operations Center

AO~ AR8200 Mark liB Rad io Scanner
AOR8200 Uark 118-.'1~ IIandheld ocarvwlSPECIAL mus
1,OnO Channels. 2(1 blinks · 50 Sel. ct Scan Chann. 's
PASS channels: ~ per ..arch bank + ~ for VFO l u rch
frequency atep progr. mmabl. In mu lt iples of 50 HL
S iz e : 2 ' ''' W id e x 1 .... Deep II 6 ' ''' H igh
F" q_ cr c o...., _ :
'-"Xl ~Hr " &23 ,0115 , lOW O'~ 995 "'Hr ,_,OI2~Z.04O,OOO .......
{l'.._,_ _tlr__ FCC_..... ,)

....The AOR AR8200 Mark liB is the ideal hlIndheId,.Cho~
lor comrt'llnlcallOnll ptoIessKlnals. It frIwotureallll mode.--,

WfM. NFM. SAoI (Super Nam:M- FMI.W~. AM. HAM
(-...ode. stand<wd. IIlIi'TOW AM). USB. LSB & CW Su­
pat I\IIn1M FM plus Wide _ N_ AM in _

lIOn to h standard mocIea. The ARIl200 aIIo has •
___ ..........~ bend scope__ traoe

1sdIty. _ Jrequency rMdout-. _ ~mel"',
~ _ teature _ bal1elY IcM 1I<gend. sepa.
fllIl!I COllbuis lor __ endliqUald'l. .'""'" lot.-
W8Y aide rodeer with ral. IT\lWl llnnll cIiaI .
~bIe keypad baepfllk.mo....bOn and LCD
conlra"'. write pro1e<:!.nd keypad lock, plogram-
rneble seen and search induding LINM;. FREE. DE_
LAY. AUDIO. LEVEL. MODE. c:ompu1er lOCket r~·

ted lor control. clone .nd . 6COr<l, fle sh-ROM no
Oanery required memory. true carrier ,e-insertion in

SSB modes. RF pre""'e<:!ion of mKl VHf bands, Delllchable MW
bar aerial. Tuning sleps are programmable In multipl"" of 50 Hz
in all modes. 8,33 M;Hz airband slep CONectly supporled. Step·
""just. frequency ollNt AFC. NoOse hmot.,;l & . " .........tor. Wide
and Narrow AM In addition to the standard mod<tI. f or ma~i­

mum scanning pleasu.e. you can add OM of the foIkMong 0p­
tional slot cards to _ acarwwr: CT8200 CTCSS squeldl &
seardl dea>de< $89.95; EM8200 EJ<1em81• .000 channel backup
.1 .....l()Iy. 160seatdl banks. $69.95:RU8200_ 20_
ctlip _ I....""oy _ pIaybad< S69.Il!>, TES2'OO 256 ""'P_
• •• $S9Il!>,In--."""_... 't ........-. ....
gpIion _ , CC8200 PC __ Ie-.d'" CO AGo> """'.'.'_'11
"""_. SIOO lIS; CR1l2OO '- '....do.g _ S59,9S. __ 4
1.000 mAIl AA Ili-cad dWgor.~ _ . ""'"" _
to. __. .-.p NY! _ '• ...,
r your _ I'G* 1Il~... "',0lIIII,

I Buy with Confidence I
Order on-tine and get big savings

For OWl' 32~. miUiOfls 01 communicatloos specia lists
and enthusiaStS worldwide have trusted Communications
Electronics 10. tha ir mission critical communications nooce.
Ir s easy to ordor, For fa st~,.t delivery. order on-line at
www.usal ca n.com . M ail orders to ; Com mun icati ons
Electmnics Inc . P.O Box 1045. Ann Arbor. MichiQan 48106
USA. Add $20 ,00 per reeo transceiver for UPS ground
shipping. handing and insuranoe to the oontinenlal USA Add
$13.00 shipping for aU eccesecoee and publocatiOfls. For
Canada. Puer1o RlCO. Hawaii.Alaska,Guam. P O Boxor f>POI
FPC delivery. shiWing charges are two bmes continental US
rates. MIChIgan residents add sees ta~. No COO's Ycu
satiSfac1jOf l is guaranree<:l or retonl i1em in urlIISoi:Od (X)Ilditiol l
in original packaging wiIhn 61 days lor fllfl.nd.1ess shpping,
handling and inslnnc:e charges 1~ surd8'ge lor net 10
bAng to~ 8ICCO.Inl:5- AI sales..$I(lp'1C1 to availability,
ac:ceptanc:e and verifocatoon. Prices. terms and specifica1ions
are subjeCl lO change without notIce We ", ~l ·. 'Ie )'OUr
[)isc(MM'. VISa. AITlencan Express. Masl8fCan:t. IMPN: or
E...-ocard , Call anybrne 1-8OO-tJSA·SCAN or 800-872-72:21>
to order IoIl-fr.... Caft 734-996-8888 if OUlsiOO Ca"iJda or the
USA. FAX a nytime. dial 734 ·663·8 888 . De aler and
international inqUl.ieS invitod. Order your radio scanners from
COmm.mocations E~ronics Inc. today al WWW.usascan.com.

For credit card orders call
1-800-USA-SCAN

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

PO Box 1045. Ann Arbor, M ichigan 4 8 1()6.1045 U SA
Fof inlormation call 734-996-8888 or FAX 734-663-8888_____I .... .., _ ...-.c . _-

I

1-800-USA-SCAN•

NERS

More Radio Products

Bearcat" 245XLTTrunkTracker II
Mfg , suggested lis t price $429 .9 5JC EI p ric e $1 89.95

300 Channels - 10 banks - Trunk S..an and Scan Lists
Trunk Lo..kout ·Trunk De ley · Clon ing Capabilily
10 Priori ty Channels · Provra mmed Service Se.rch
Size: 2 ' IT Wid e x 1l1<- Deep x 6" H igh
FfWluency Cover.ge:
2lICXXl--M.OOO MHz" 108-114 MHz.• 406-512 MHz . lI05-823995
MHz.• 8<19 012$--ll68995 MHz" ~012$-956ooo ~Hz.

a..- Bearca1TrunkTred<... BC24~XLT. is 1he world'l ~rs1""'"
ne' designed to l'.ct UOlo<ot. Type t. Type tl . Hyb. id .
Sw.RTNET. PRIVACY PLUS and Eo.o.cs* anIIk>ll tnntonglys­
I.... on any band. Nooc-. ....... UHF HogIl Band. UHf lIOOo'9OO
Mlil ed public safely and public servioe $ySI.... juII as •
eot ,oooallwo ".,~weteused.a..-_.....
ofters many.- bal"~1$1I.IChas Uuh>-Tradt - Track rnottIlI>an
ore trunl<ing $ySIem lit . lima end ..... c:c:rr-11iona1 and 1I'-..:l
1)'5 - a1 the same brne . 300 ChannoeIs - Program OM Ire­

quen<:j'into ead'I d'IIIrYlaI. 12 Bands. 10 Banks · Includes
12 bands, wiItI AI....aft and 800 ......z. 10 banks WIth 30 "'->­
nels INch ara useful lor ltorlng Mnil...fr~ to mein­
lain fasler saoming cycI"" Of lor storing aU1tIe!req.-.aes
of a trunk9d system. Sme.t Scanner - Autornatlc&j ly pro­
gram your BC245XLT with.Uthe frequencies and lrunklng
lalk groups for YOU' local a,ea by accessing the Bearcat
national database with your PC, If you do not have e PC
limpy uN an ""lernel moctem, Turbo Search · lnc:raaNs
1he search speed to 300 step" "'" second when ....,.,;1or.
ing frequency bands WIth 5 M;Hz. steps, 10 Pflon!)' Chan­
nell - You can assign one pr>ority channel in each bank ,
-'Wgning • priori!)' chenneI allows you 10 keep If8ck fA
acIrvil)' on your moalllllpOO'1an1 c:hannels \IIhiIe mor.lOfw.g
0IhM chafv>els lor~ Prepf'ogramrned Ser-.ice
(SV C) Sea'ch - Allo.-I you 10 1000gie throu gh
preprognornmed puIooe. ",..... ,..II"" y. I.oed. aoraaf\.
marine. and _ me< Irequoanooas. Date $Iup - N-

-. yoo.- lIC8I'W'Ie< 10 sl< ip ...--ted date
lI'arwnissions and reob::e$ ..--Iled twd­
_ Memory Backup _ ll lhe baller'f' oom­
plelely"'~ or <f __ ;. dlSCllln­
nee1ed. 1he frequencies programmed in
you, lca""", are rela ined in memory,
M......,al Channel Access . Go dlleclly 10
any channel. LCD Bad Light - An LCD
light 'emains on for 15 secondl whtIn the
bad< light key is pressed, Autollght. Au­

tomalica llyturns the backlight on when
your 1aI..... stops on a lransmiuion,BII1_
te ,y Sa.e - In manu.' mOde. the
BC2. 5XLT automatically reduces i 's
powe••equi.emenIS ' 0 e.tend the
baner(act-ge.AlIenuator _Red"",""

~~ 10help ..e,... SIII"lIlove<.
......The BC245XlT aIs<:> wens.. . con­
~ 1ICWnef. Now ir. easy lo con­
1in.oouIIt '''.... liloi many radio~
lionI_lhough theme • II' ;.-en­
ong l~. The BC2.511LT CCIfTIM

WIth N; adapter, one red\arg8IIble long life ni-<:ad ban...., PIId<,
bell dip, I'lexible..- amarna. earphone. RS232C cabI• •Tnrok
Track... ffequency guide. _roe.... manual and OM ye..- llmiled
U"""'" _ rranl)'. Nol compatible woth AGEIS. ASTRO. ESAS or
LTR lystt-mS. Hear more lIdion on your ,adio scanner today,
Order OfHlne at www.usu can,comforquid<del i...ry,

s..... <MKl f'I"O'e on .adio llC&IV'e<S when pun:hased direc1lylrom
CEI. '*""' CEt pr;ee afler inI1anI rabate is lis1ed~
~8~T 300 ctI. Trunkrr_ I baM'mobile $ClIfIfIII' $17l1.~

1leaoeII118OXlT 500 ctI. l'IvlI<Irad<er I I hr" \1I"biltl S33i.~

e-cat 278C1.T lOOdL AM'l'trNSAME Wll __••._ ..St50~
e-cat 2. 5Xl.T 300 ch,T_ I ......"'_ ,...SI 811 ,1l!>
e-e.24K1T50ch_~_ _ .. S89 95
e-e.Splnr;aI200 ......."'_spOftSoca ••._._ Sll1911S
e-e.Splnr;aII8CEf_","*,opons_.. _.St . 9 ,1IS
e-e.1!lllXU 50 lNrwllIl ,_ "'_ ..._.... _. S99~
e-e.eaxLT 30""""'" t.d"*'_ ••._. . SU 9S
e-e.BCT7ir1ormalicln<mDIiJ..._.. S13l11l!>
NJR NUl200 MarIe "WIde _ ,.",_oca.. .. ... S5391l!>
NJR AA16BOWide Band ........... qp..cl< dlargof.•.__._ S209.95
ICOMICR8!iOO_ld~__._..._.__ .S1._ .9S
ICOM PCR1000 ~eotm'OInOClIIio"""'"-.,_._.__ .•. $379.9S
ICOMR 10~ _ ld COfllllU'OC8bOl _ $279.95
Unoclen WX100weartw AlenWllh S,A M.E,1""10 , , $49.95

uni

Bearca 780XLT Trunk Tracker III
Mfg. suggested list price $529.95
Les s .$190 instant Rebate ' Special $339.95
500 Channe" -10 bank.'CTCSSJDCS' S Meter
Size : .,... Wide J( 6"" ,r Deep J( 2,,,,r Hig h
F~ e".. .....: ?l.(I(J(lO..512.0000 "'Hz.. 80lHXXI·
823 91115"'Ht . M90125-868.9875 MHz. 6!MOI2S-1300.000 UHl.

The Searcal 760XLT has 500 chanoels and the widest
frequency cw eraqe 01 any Bea/cat scanner ever. Packed
with features such as Trunktracl<er II I to cover EDACS.
Motorola lind EF Johnson systems. co ntrol channe l only
mode 10 allow you 10 automatically trunk certain syslems
by simply prog rilmming the control channel, SAM.E.
weathef alert full- frequency display & backlit controls, built­
in CTCSSIOCS \0 assign analog and dogllal SUbaudlble
tone codes 10 a specifoc frequency il'l memory. PC Control
with RS232 pcwt. Beep Alert, Record IuncDon. VFO con­
trol.~ven design. lola! channel control and much
more. Out' eEl pad<age deal includes telescopic a nlllfV\il.
ACadapter, cigarette Iig'-eord. DC cord. mobile mount·
ing brad<eI WIth screws. ownet', ITl<lnuaI. trunking Ire­
quency guide and one--year fimlled Uniden ladCN)' _­
ranty. For maximum scanning enjoymenL order magnetic
mount anlenna part number ANTMM BNC for $29,95; The
BC180XLT ee-es with N; adapter. te lesoopic antenna.
owner's manual and one year fimited Unoden warranty. Nol
compa hble with AGEIS. ASTRO or ESAS sys tems. For
fastest delivery. order on-line a t WWW.usascan.com.

Bearcat«' 895XLT Trunk Tracker
M fg . suggested list p rice $499, 95
Less -$320 Instant Rebate / Special $179.95
300 Ch.nnell ' 10 banks· Bu llt-ln c tCSS · S Meter
S ize : 10'IT W ide x 7' IT D ee p x 3"'" H igh
FrHllHlncy Conng.: 29.000- !lo4 000 MHz,. 106 ,000-114
MHz.. 216000-5 t2.000 MHz.. llO6l1OO-423,995 MHz" 6oI9012$­
868995 tolHz..~Ot25-ll56.000 tolHz

The Beatcal 895XLT is superb lor inl"'ceptio.g trunked com­
mo.oniellIxlM Ifa~S wilh lNlures " e T..-boScan'" to
seardlVHF ch8nneIs 8l100 Slep$ per MOXlfId. ThIS baSOl and
mot>IIe~ is a lso ideal for inlellfVOl<lCCl pmfessionalt
beclIuse ~ hils.~ Slrength """"". RS232'C PI:lrl to .....
computer-<:onlrol 01 your SClIlV*' .... optIOnal Mrd_e and
30 .\ft'"ll d>lInnel i"di....1oi • ...-..nc:aMOrS to ..row you real­
bme Irunl" nll KtMty lor an __ trunl"ng system, Othet lea­
tures indllOe Auto SIor8 - Aulomlliocalt)" stol'eS al adi've Ire­
q.-.cies WlIhon the specifl8d bank(I ). Auto Recording - lets
you record channel activity from the scanner onlo a tape r<J­

con;Ier, CTCSS TOM Board (Conlin.......Tone Conlrol SQuelch
Syslem) allows the squelch to be broken during scanning only
wnan a correct CTCSS tooe is ,eceiv.,;l , For maximlJfT1 scan­
ning enjoyment order lhe following opllonal accessories:
PSOO1 Cigarette Iighlnr power cord for temporar y operation
from your ....hicle·s cigarelte lighter $1495: PSOO2 DC power
cord . enables permanent operation from your vehide's fuse
box $1495: MBOO1 Mob;le mounting bracket $14,95; EX111
Ext...-n,", lpeaker Wllh mounting bracket & 10 leel 01 cable
with pl"'ll anac:l>ttd $19.95 . The BC89SXLT comes with AC
adapl...-. telescopic an1erlna. -..~ manual and one year
Iim_ed UnO:leIl _ minty. No! c:ompahbIe _ AoGEIS, ASTRa.
E~. ESAS or tTR systems.
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have fa throw the ball up a lew l imes before you
gel a hit. A ceiling Ian can hit a baseball a long
""y.

6. The glass in windows (even double pane)
doesn't stop a baseball hit by a ceil ing fan.

7. When you hear the toilet flush and the words
"Uh--oh ,~ irs already too late.

8. Brake fluid mixed with Clorox makes smoke.
and lots 01it.

9. A six-year-old can start a lire with a flint
rock even though a 36-year-old man says they
can only do it in the movies. Amagnifying glass
can start a fire even on an overcast day.

10. Certain LEGOs will pass through the di­
gestive tract 01 a four-year-old.

11 . Play Dough and microwave should never
be used in the same sentence.

12. Super glue is forever.
13. No mailer how much Jea-O you put in a

swimming pool , you slill can', walk on water,

14. Pool litlers do not like Jet-O.
15. VCAs do not eject PB&J sandwiches even

thoughTV commercials show they do.
16. Garbage bags do not make good para­

chutes.
17. Marbles in gas tanks make lots of noise

when driving.
18. You probably do not want to know what

that odor is.
19. Always look in the oven before you turn it

on. Plastic toys do not like ovens.
20.Thefire department in Austin ,TX , has a 5­

minute response lime.
21. The spin cycle on the washing machine

does not make earthworms dizzy.
22. The spin cycle on the washing machine

will. however, make cats dizzy.
23. Cats throwuptwice their body weightwhen

dizzy.
Thanks to the June 2002 Radio Flyer, the

USETARC newslelter.

Tabletop Emergency
Exercise

On Tuesday. June 6, 2002, the Xerox EI
Sequnoo (California) Disaster Response Recov­
ery Team participated in an emergency drill with
about 25 participants, XAR (Xerox Amateur Ra­
dio) was represented by the following persons:
TerryWelisKCSVCl, Don Bornemann KC60KU,
Doug Gilbert WA6lXB, An Zeller KD6JEG, Lew
Siegler N6AES, and Hugh Wells W6WTU.

This particular drill was based upon a huge
earthquake that disrupted Xerox sitepower. caus­
ing several buildings 10 sustain damage, and
water main disruption and flooding inboth Xerox
builclings and in public streets. Also, fires broke
out in numerous places. employees were injured.
car wrecks occurred in the surrounding streets,
and the worst was a toxic gas release from the
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local oil refinery. The toxic fumes were drilting
toward two of the local Xerox facilities. Individu­
als injured in car wrecks sought assistance by
entering the lobbies of various Xerox buildings.
The news media entered Xerox lobbies seeking
stories on damage and action taken 10 recover
tram the disaster.

Terry and Don sat in the Command Center
along with the bulk of the Disaster Response
team. Terry's function, supported by Don, was to
be the receiver of incoming messages handled
by hams. For this exercise, several hams were
located outside of the Command Center (as field
reporters) and fed canned messages into the
Center via the XARrepeater.Terryalso provided
feedback responses to thefieldthat resulted from
actioo taken on the received messages.

One of the intentions of the exercise was to
create a stressful situaton within Ihe Command
Center in order to demonstrate the need for or­
ganization within the affected operations, Our
task.as hams.was to feed the "status"messages
into the Center at a reasonably last rate such
thai the Response team would be hard pressed
to handle efficiently the needed action.

Even though ourXerox facilityhas a very com­
plete communications network with multiple fre­
quencies, we, as hams, provide the backbone
for site communications during an emergency.
This was my first participation in a "tabletop drill"
so I wasn't well prepared , but I did learn fromthe
experience even though I was on-board at Xerox
for theY2K exercise, But that exercise wasnothing
like the one that we experienced on that Tuesday
- this exercise seemed to be real.

This earthquake exercise was designed to in­
volve all of the various maintenance groups within
th e facility in addition to medical assistance
teams. fire response, public press release per­
sons, etc. Action required routing medical assis­
tance to the areas where needed, removing
people trapped in elevators and offices. and plan­
ning andexecuting safe evacuation routes out of
the multistory bUildings and away from the toxic
fumes.

Following the drill, which lasted aboul 2 hours,
we gathered in the Command Center, did a cri­
tique of the event.and put some plans into place
for the next drill - which will be performed at a
slower pace using a "stop action" technique. Now
that everyone has had the opportunity of experi­
encing the chaos and pressure that OCOJrs dur­
ing an emergency. the next drill will involve honing
the procedures and techniques for streamlining
the actions occurring within the Command Cen­
ter,Theconsensus was ttet the pressure exerted
by the exercise made the experience more real
because individual attention was focused more
on 'acton' rather than on "this is a drill."

Awritten critique of the exercise was also done
so that a more in-depth analysis can be per­
formed in preparation for the next event. One of
the shortcomings experienced by participating
ham operators was the difficulty in writing down,

accurately. messages transferred via radio. XAR
will need to examine "lessons learned" and de­
velop plans on how to perform more efficiently
with communications while interlacing with the
Command Center and field teams.

Thanks to Hugh Wells W6WTU.

Pleasing Every.:o0"'ne=---_ _
Thereonce was an okt man.a boy,and aOOnkey,
They were going to town, and it was decided

that the boy should ride.As theywent along. they
passed some people who thought that it was a
shame for theboy to ride and the old man to walk,
The man and boy decided that maybe the critics
were right. so they ctIanged positions.

Soon they passed some more people who
thought that it was a real shame tor that man to
make such a small boy walk. The two decided
that maybe they both should walk,

Soon they passed some more people who
thought it was stupid to walk when they had a
donkey to ride. The man and the boy decided
that maybe thecriticswere right, so they decided
that they both should ride,

They soon passed other people who thought
that it was a shame to put such a load on a poor
lillie animal. The old man and the boy decided
that maybe the critics were right, so they decided
to carry the donkey.

As they crossed a bridge. they lost their grip
on the animal and he fell into the river and
drowned,

The moral of this story is th is:
If you try to please everyone. you will eventu­

ally lose your ass.
Thanks to Greg WS9SNZ. via the November

1999 Squelch Tale, news/ettero! the Chicago FM
Club.

Now That I'm Older ...
Here's what I've discovered:
- I started out withnothing.and I still havemost

of it.
- My wild oats have turned to prunes and All

Bran,
- I finally got my head together. and now my

body is fall ing apart.
• Funny, I don't remember being absent-

minded.
• All reports are in. life is now olficially unfair,
• If all is not lost. where is it?
• It is easier to get older than it is to get wiser.
• Some days you're the dog. some days you're

the hydrant.
• I wish the buck stopped here. I sure could

use a few ...
• Kids in the back seat cause accidents; acci­

dents in the back seat cause kids,
• It's hard 10 make a comeback when you

haven't been anywhere.



Arkansas S Communication Store

1710 East Parkway
Russellville. AR 72801
Phone 479-967-8315
Fax 479-967-83 17
1-888-315-7388

Kenwood, /com, Alinco. AD/,
Police & Fire Communications Equipment.
Surveillance Electronics (Installed).
lie sell amateur & commercial band radios.

www.rtsclcctrc nlcs.com

•TheONLY time the wortd beats a path to your
door is if you're in the bathroom.

- If God wanted me to touch my toes,he would
have put them in my knees.

• When I'm finally holding all the cards, why
does everyone decide to play chess?

• It's not hard 10 meet expenses •.. they're
everywhere.

•The only difference between a rut and a grave
is the depth.

Thanks to the January 2000 issue of X·MIT·
TEA. published by the Penn Wireless Association.

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

is a subscription to 73 Magazine ... only $24.97!
CaJl BOO·274-7373 or write to 70 Hancock Road. Peterborough NH 03458

The SG·2020
Now with ADSP'

Adaptive Digital Signal Processing
Eliminates Noise for Unsurpassed Signal Quality

,
-,

SG_20211 "\ I)SP
Cal. 1f1l$.111

$7 '1.!i.1I0

SG -202 0
Cal. '1O!\-1l1

S67.!i .IlU

Toll Free: (MOO) 259-7331 • TeI14.:! 5 ) 7-1t>- t>J III • fax (425) 740.6.184 • f.mail: sge@s8c"orJd,com

\ lail ing: PO Il,,~ 3526, Bellevue, WA Q800Q - Shipping: 13737 5E 26lh St. Bellevue, WA 98005 USA

~ iE:::f==:;i===' DSA" '~

Find out what everyone is talking about!

Get free QSL cards, and download the manual at
www.sgcworld.com

For the first lime ever, the po pular SG-2020 is ava ilable with optional digital

signal processing. Receive clearer AM. F:'\1. SSB. CW at all sPCI.'d leve ls and

data in a ll existing different modes . :-';0 other mach ine under $800 even comes

close to the many features of the SO-2020 ADSP.

When you need a greatlit tle I U:·SSR rig. choose the standard 50· 2020. Or, for

the clearest possible signal, the nee..· SO-2020 ADSi> is the right unit for you.

Continued on page 62

Qiggle Hertz: Hussy_ _
An old man and his wif e lived deep in the

hills and seldom saw many people. One day.
a peddler came by to sell his goods and
asked the man il he or his wife wanted 10
bUy anything.

"Well. my wife ain't home. She's gone dOwnto
the crick to wash clothes, but lemma see what
you gol: sakl lhe man.

The peddler showed him pots and pans, tools
and gadgets. but the old man wasn't interested.

Then the man spotted a mirror and said,
~Whars that?"

Before the peddler could tell him it was a mir­
ror, the old man picked it up and said, "My gosh,
how'd you get a picture of my pappy?"

The oldmanwas so happy,he traded his wife's
bestpilcherfor it. The peddler lettbefore the wile
came back and spoiled his sale.

The old man was worried that the wile
would be mad at him for trading her best
pitcher, so he hid it in the barn behind some
boxes of junk.

He would go out to thebarn twoor three times
a day to look at the ~picture ,· and eventually the
wife got suspicious.

One day she got fed up, and after he retired
for the night, she went out to the bam. She saw
the mirror behind the boxes, picked it up, and
said. "Sothis istile hussy he's been loolin' around
wi th!~

Thanks to the June 2002 Radio Flyer, the
USEr ARC newsletter.

Are You Electrosensitive?
That is, are you one 01those people who is

unusually sensitive to radio Irequency fields?
Well.a group called the Cellular Phone Taskforce
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LETTERS
From the Ham Shack

Art Houshold er K9TRG. OK. Wayne.
I read your April issue editorial and I can' ,
agree more ... I 'll start the ball ro lling with
a cou ple of ham radio-related stories for
you.

As ),ou know, we have both traveled ex­
tcnsivcty. Sometimes together on the same
nig ht. How many times have \\'C been 10­
gcthcr on nights to the Far East for the elec­
tronics sho ws i ll Japan. Korea. Taiwan.
Hong Kon g. etc.?

Operating "air mobile" wi th an HT, wi th
the captain's permission of course, always
made the trips more e xciting. and the time
most certainly passed quickcr - especially
on those 12- 10 16-hour flights. I admit HT
contacts go ing cast to Europe don'tlast long
after yo u leave the U.S. coastline . Ho we ver.

going we'>' from C hicago to the Far East is
another sto ry. :\105;t of my Ilig hts ha ve been
non ~lOp from C hicago - that means the
"polar route ," Thi s gives me a lo t mo re time
over land a ll the way fro m C hicago to
Alaska. and creates a lot more opponuni­
ties fo r contac ts . A few of the more memo ­
rabl e co ntac ts were from G la s gow.
Scotland. at 40.000 feet. to the "Fc ldthac h"
repea ter o utside o f Frankfurt . The reaso n
tha t the contac t was al ways from Scot land
was tha t it was ill egal to operate any trans­
miner not certifi ed as an aircraft radio fro m
any a irplane. even if you owned the airc raft.
Many pleasu rable contacts were made into
France. Germany, Ho lland. etc.

Ano ther on e was f ro m nort h e as t of
Hudson Bay to my frie nd Al A mste r in
Clevel and. Oh io . In both o f these cases we
were al ways flying "to' t the sta tions worked.
and a 40.00()-foot an tenna in the coc kpit
loo kin g righ t at the stat ions sure hel ped.

Wayne . I' m sure that you remember that
I I n have wri tte n permissio n from a major
airline 10 o pera te o n their airplanes. Movt
of the airline.. hono r the letter as it b from
one of the major airlines. As far a.. I know,
it is the only o ne ever issued. Now, with the
9/11 Incident be hind us. I ha ve n't even
asked. If perm ission were gran ted it might
be upsett ing 10 a few passe ngers. and none
of us needs this on curre nt nights.

Before I get urnpty thousand letters ask­
ing how to ge t a letter such as this. part of
the agreement was that l would not tel l how
it can be do ne. T hey did not want umpty
thousand other hams knocking o n their door
for the sallie thing. And now with the ' '9/ 11''
issue, I' m not sure it could be done at a ll.

Sorry . ..
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A few yean; ago I made an RTW. ,,' Round
the World in 80 Days" night . O n this trip. I
also had cockpit privileges and use of the

VHF and HF frequency radio s. I was more
interested in making my video documental)'
at the tim e, and ham opera ting time was

minimal . I did manage 10 get all of the take­
off's and landings on videotape. all the way
around the world .

One unique "side ham story" that goes
wi th this is kind of intere sting .

I show the video program at many ham

radio club meetings. C AP groups. nursing
home s, "careers" days fo r schools. and also

fo r othe r groups. A t o ne ha m club meeting
o f about I(XIguests. I was giving my five to
te n m in ute talk about what rhev were eoine• e e

to sec befo re sta rting the ta pe . I was telling
about the cockpit privi lege s. etc .. wh cn rhts
gray-haired gentleman stood up and said.
"Art, I don' t know what kind of #$lJ-A '}

you arc trying to feed the se people. but I
have been a capta in fo r 25 years and you
can ' t te flme that you got permission to ride
in the cockpit:'

I a lway s come prepared for th is kind of

people. as it has happened before . I reached
in my jacke t pocket a nd said. "Captain.
would yo u mind ste ppi ng up he re for a
moment'?" As he approached I u nfolded
"TilE LETTER: ' and said "Captain. I hope
that you will help me keep my word with

the ai rline and that you will not read o ut
lo ud the signature onthis tcucr nor divulge
it in the futu re : '

He took one look at the letterhead and
the sig na tu re . tu rned on hi s heel. and
stor med o ut. I love th is kind o f people .

Robert Harder WB81L1, ln response to
Steve Nowak KES YN' s " O n the Go" in
A pril 2002, Fi rst of 311. I did not read o r
hear about any proposa ls to establish a n
emergency communications se rvice IECS)
somewhat a long the lines of the Xational
Guard. But in these rimes a lot o f ideas are

bei ng flo ated around. some good and some
bad .

My first thought about th is idea is that it
may be a good idea. We sho uld be positive
abo ut it. It is a chance for amateur rad io to
become "officially" part of national and local
d isaster plans.

Yo u are correct tha t most people do not
know that we exist. Those that have heard
the term " amateur rad io" don ' t know any·
thing substantive abo ut it . At best. yo u get

the que stion " 00 you mean C BT At wors t.
you are correct in that we arc the g uys who
mess up TVs.

One o f the reasons we are nor kno wn to

the general public is we are a very incffi­
cieut " pub lici ty machine : ' We (at least so
far) arc not in a business like c harities o r
labor unions whose very existence re lies 0 11

ever increasing numbers of members.
I also belie ve we are not kno wn to the

public service age ncie s for the most part
because these agencies arc tax-supported

bureaucracies. First, their goal is to ge l as
many tax-supported employees under the ir
j urisd ict ion as possible . voluntccri sm is d is­
co uraged . Ham radio operato rs are prohib­

ited from accepting any remuncmnon for
their services.

Second . an)' amateur radio vo lunteers are
considered o nly as interference with normal
operat ions. I call this the arrogance by these

agencies. In these days of all communication
bei ng d igitall y e ncoded. the fewer the people
who know what is going 0 11. the OCHer.

From what I haw read over the years.
where amateur rad io has been succc......fu lly

integrated into police departments. fire de­
partments . and o ther public sa fety organi­
anions. it has taken a tremendous amou nt
of work by loca l ham s or there has bee n
some key person who has been instrumental.

such as a high-ranking offi cer or politician
bei ng a ham .

C urre ntly. bei ng a member o f RAC ES or
AR ES doc s not mean a who le 101. For the
mo st part. ill times o f disaster, a RACES
idcllli lication card is no more val uable than a

K-:\ Ian coupon in gaining access to di saster
areas to provide assist ance . Mo st offi cial
personnel (police. fire . etc.) have 110 idea
what RAC ES is.

w e. the amate ur radio community, should

support this proposed rcs.Amateur radio

operators would se rve as the core o f this
group. For the mo st part . we already ha ve
the communication ski lls. We would most

likel y need some standardized federal train­
ing in handling disasters . Maybe a "d isaster
certific atio n" co uld be added to o ur c urrent

FCC licenses and he a req uireme nt to be an

ECS member.
Mo...t importa nt, local govern ments need

to be required to incl ude the ECS in thei r
d isaster p lans. This would g ive the ECS
"offi cial" stand ing. E very po liceman and

Continued on page 6 2



A microprocessor-eootrolled repeater with full
autopatch and manyversatile dtmf remctecon­
trol features at less than you might pay for a
bare bones repeateror controller alonel

HamtronQ has lhe
most complel.lIne
ofmoclul.. fOf'
making ntpllaters.
In addilion to
. " c llen., pa'. , and
receivers, we offer the following eo nt roll. n..

HANDY FREOUENCY COUNTERS

COR-3. Ina_pensive. lIe>6b1e COR module with brners.
~y beeP. audio mi_er. . only $4!ilki" $79",11

CWID.2. Eprom-eontroHed 10'er only $S4ikit, $79 ....11

DVR-l . Record your own voice lIP to 20 sec , For voice
fd or playing d ull atVlOUncements .........$5911111, $99 ....11

COR-4. Complete COR and CW IO all on one eeere. 10
in eprom. Low power CMOS ,,, ..... ,only $911kll, $149 wlI

COR~. COR with real·voi ce id , Low power CMOS. n0n­

volatile memory, .. ....."" ...... kit only $99, wll only $149

COR·5. I'P conlro ller with autopatch. reverse ap. phone
remote conlrol . lots ot OTMF control functlOrl!l , all on one
!loan:!. as used in REP-200 Repealer.." ... " ..."" $379 wll

AP-3. Repellter autopalch, reverse alAopalch, phone line
remote control . Use with TD--2 kit SS9

TD·2 . four~lg,t DTMF deooOerlcontroller. Five latehng
on-off luncllons. toll call re-strietor kll $11. w/1 $129

11).4. DTMF controlte<' as abcwe e_oepI one on--oIf
fundJon and roo loll call restridor_ " ",/1 $89

Hamtronlcs, Inc.
65 Moul Rd; Hilton NY 14468-9535

Ph: 565-392-9430; Ema il sales@hamtronlcs .com

Digital Voice Recorder Option. Allows message up
to 20 sec, to be remotely recorded off the air. Play
back at user request by OT Mf command. or as a
periodic voice id , or both. G reat for making c lub
an nouncementsl , , o n ly $100

REp·200C Economy Repeater. Real .voice 10 , no
dlmf or autopatcb Klt only $795, w&t $1195

REP-200 N Repeater . Without coreoae- so you ca n
use your own. .. K it only $695, w&t $995

Pockel s lzt4, Dul lab quality! 3GHl
bandwidth, 1ppm acancy. very afford-­
able . NICd battery. ec adaplerldlarger,
rugged black lW'IOdired al uminum case.
1ele l coping whip anI8nna and great
_bVlIy allowmea~even from
a distance
ThrH models .... ith prices from $99 to
$219. AU go up to 3 GHz. Some go as
low as 10 Hz with nolse filtetS and other
advanced features ,
Sea OOr ....ebslte l or detai ls .

• /fIt still only $1095
• factory . ss. mbled s till only $1295
5O-SO, '43-11• . 21J-Zl3. .2Cl-l15 101Hz
I r ee~_ocI fa- WI.. '....... _ in l ro I . 50 101"" _ I

-
II•

s.e18Cb01l.

Acce s s all your favorite
closed r epeate rs!
• Encodea atl standan:! subaud·
ible Iones woth ayslal accuracy
and coli.enient DIP switm

VHF & UHF POWER AMPLIFIERS :
Output levels from lOW to lOOW ....... Starting at $99

FM RECEIVERS:
Vel)' sensitive - 0_ 21N
Superb selectivity, >100 dB
down al :t12 kHz, best avail­
/fINe anywflere, flutte<'-prooI
",_ .

R30 1 Synthesiled VHf
Receiver: various bands
139-174MHz. 216-226 MHz.
• Kit (ham bands aNy) (TCXO opIIOn~ ) only $139
• Wiredi1ssted (ind TCXO) $209

R304 SynthesiZed UHf RK -'v.r:
various bands 400-470MHl.
• Kit (<W().450 lIamband only) (indTCXO) $179
• W iredftested $209

FM EXCITERS:
Rated (ex- continuous duty,
2W c:ontJnuous dtltyoutpul' ,

T301 Synthesiled VHf
Excite-r: for various
bands 139-174MHz. 216­
225 MHz. Dip switch freq.
setting.
• Kit (ham banll5 only) (TCXO QPlion S40) ._ __..__.._. $109

• Wiredllested. ind TCXO $189

T3lW Synlhesiled UHf Exciter:
for various bands 40l).470 MHl,

• Kit (44().450 ham band only) ind TCXO $149
• Wired/1ested ., , , $189

CRYSTAL CONTROLLED:
• TA51: for 6M, 2 M, 220 MHl kh $99, w/1 $169
• TA451: lor 420-475 MHl klt$99,w/1$169
• TA901 : for 902-928 MHz, (0 .5W out) ...... .. w/1 $169

• Decode-r can be used to ITIUIe receive audIO and is
oplllTII18d for installabon 'n repeat.",. to provide dosed
lICCe$S, Hogh pass filter gets rid of &MDying rcvr buZZ.

. 10-5 CTCSS EncoderlOecodeo Krt _ $39
• TD-5 c r ess EncodeI lDecodeo W,redIlesled $59

CRYSTAL CONTROLLED:
• R100 lor 46-54, 72-76, 140-175, or 216-225 MHl..
...... .................................... .... ......... kit $129 , w/1 $189
• R144 Like R100. for 2M. With helical resonator in
Iront end , , kit $159, wI! $219
• R451 for 420-475 MHl kit $129, wit $189
• R901 for 902-928MHz .., kit $159, wit $219

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

LNK-( )
PREAMP
ONLY S591w&t
low noise lNY-tvPe preamp
in alum case wi SNe jacks.

-

Join the fun . Gel ,Inking
lmagee directly from t he weather
sa t.llit..r

A very se~llV9 W1deband 1m
receiver optImized lor NOAA APT
& Russian Meteor weather lax on
the 137MHz band.

Covers all 5 satellite channels. Scanner Circuit & recorder
control allow you 10automatical ly capture $lgl1<l l$ as serer­
lites pass overhead, even while away from home.
• R139 Receiver Kit lencose ." $159
• R139 Receiver Kit WIth case alld ec power adapter .$1B9
• R139 Receiver wit in case with sc power adapter....$239
• Internal PC demodulator board & irnaging software . $289
• Turnstile Antenna .. __ $135

A u nslttve end ukK:tive proles­
sioNIl grade rK-lllver to monitor
critical NOAA ...~ broMf.
casts. Good receplIOn even at
distances of 70 rniIM Of more with
sutaOle antema. No c:ompenson
with ordinary~ radlO$'

Automatic mode proyIdes slolm ....alch. alertlr'lg you by
l.WT1UtJng receiver and proov;ding an~ to lnp remote
equiprno:tnl when an 818ft tone is broadcast Crystal
control led lor lICCU'acy; all 7 channels (162.40 to 162.55).
RWX RC¥\' U . PCBonly .._.._ .._ ._ __._ ._ _ _._.._" $7'
RWX RC¥\' U with ubinel, 1pWi..., &AC adaptwe' _ .._._ $99
RWX Rm wiredl1elted ill u bi...t with ,pullIN& adapl.r $139

• Exciting new AM receiver for
the 118-137 MHz aircraft band.

• Ideal for monitoring at airports.
• Allows pilot oontroI of Nnway

lighting

• ELT mon~or 10 deteel and
IocBle downed a,raaft.

• Dip swrtd'l lrequency seecoco.
• Supenor set'lsitivrty a l'ld selediVity.
R121 Aeeer.-r fl'lOCIIje wiredllested S209
R121 Receiver III cabinet l__ ~ $299

Get lime & fTtquency checks
.... It hout buying mult lband hf
rev r. Hear sorer aclivity reports
affechng radio propagation,
Very ••ns illve and ..Iactlve
crystal conlrOlled superhet
dedicaled to listening to WWV on
10 MHl . Performance nvers the most ellP8n~ve~
• RWWV Rcvr lot PCB only .._.._ ._. ._.._ .._ _.__ SS9
• RWWV Rcvr ~,t IIt'l!1 calll, spIl1. & 12Vdc adal>le' _...__ $89
• RWWV Rcvr ...." III t8bt IfI'lh spio' l adapter ..._ __.._ . $129

LNP-{ } PRESElECTOR O NLY S391w&t

• Eliminate inlBfrnod!
• Sharp a-sectcn filter
• Low noise preamp
• Ava ilable for bands from

137 to 170 MHz.

LNY-( ) ECONOMY
PREAMP ONLY S29Jw&t
• Miniature MOSFET Preamp.

• Low noise figure .
• Availabl6 lor verocs bands from 28 to 450 MHz.



Jack A. Smith KeZOA
7236 Clifton Rd.
Clifton VA 20124
(JackSmith @cox.rr.com)

Amplifier Testbench Report
Here sa look at broadband alllps that spacked with useful insight.

Like many home-brewers, I've squirreled alVay interesting schematics for y ears. When I
recently needed a broadband receiver arnplitier covet ing 3-30 MHz, I found a dozen or
so ideas in my IJIcs. This arlicle presents the best nine umplitiers tIJal I built and evalua ted.
While my purposc was a receiving tunplitier, these designs could be used as IOIV-Ievcl
transmitter sieges as well.

U
sing some scrap aluminum. I
made a simple test fixture to
holda 1-3/S" x 2- 11-1" piece of

PC board stock. I bui lt each ampli fier
on a separate piece of PC stock and
mou nted it in the test fi xture for per­
formance measurements. I find that
Manha ttan-style co nstruction is rapid
and low-cost. so that's what I used for
these ampliJiers. Manhattan-style con­
struction is well described at K7QO 's
Web site (http://www.qsl.netlk7qo/
manhat.htm] .

These are very simple projects. The

most complicated one shouldn' t take
more than an hour to bui ld. and most
took me less than 30 minutes.

Performance measurements and
summary

The key performance characteristics
of each amplifier are presented in
Table 1. I'll briefly desc ribe euch of
the data ca tegories that I measured. An
excellent introduct ion to these param­
eters is found in Watkins Johnson
Commu nication's Tech-note "High

Dynamic Range Receiver Parameters."
lts available on \\'1's Web site at
Ihtt p ://ww w.wj .com/ pd fltech notesl
HighDynRangeRec.pdO.

• Midband gain - the power gain of
the amplifier, measured at 5.0 MHz

• - 3 dB Frequency - the high fre­
quenc y at which the gain of the ampli­
fier drops 3 dB below the midband
gain. Since I \vas not interested in low
frequency performance. I didn't mea­
sure the low-frequency 3 dB point all
were l1at down to 3 ,\ IHz, the lowest
frequency I was interested in. However,

Photo A. Test fixture and sample Mauhanan-stvle amplifier.
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Photo H. SOllie ofme emil/arion amplifiers built hy the author.
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MAll ORDERS TO:

ALL ELECTRONICS
CORPORATION

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

e-mail allcorp@allcorp.com

CAT> PS-251

$4~h 1 10 for $3.50 each I

11 Farad 2.5 Volt Supercapacitorl

PowerSto r (tm) # B0810-2R5105
In a ddition to battery back-up
applications, these capacitors
can be used to provide short,
high-current pulses for
electronic and electro ­
mecha nical appl ications.

Features include; Extremely low ESR.
Ultra low leakage current- can hold a
charge for several weeks. Very high
charge-discharge cycle life. High usable
capacity - high energy that can be dis ­
charge quickly.

0.33" diameter l( O.4T high.
0 .16" (4mm) cut & bent pc leads.

CAT. CBC-125 1Qll
10 for S5e each $ each
100 tor 70e each

COR

I 25 WATT POWER SUPPLY

Autee It UPS2S-1002T
Input: 115vf l ,SA or
230VfO,7SA
Output
5V @ 1.9A.
12V @ 1.6A.
25 Wan switching
supply mounted on an t-brecket.
9' x 2.27' x 2.25' overall. Standard three
prong lEG socket power input. On-ON rocker
switch. Molex-type connector output.
UL., CSA recognized,

ALL
ELE

High·brighlness blue LED.
1000 MCD. w ater-cieer in
ott slate. Special price.

CAT# LED..a6 r,"o","O,"$;:,",s"o".::."",h"$1 75 100 for $1.15 each
each 1000 for 95¢ eeeh

..... ' ........, • •OLL FREE

1-800-826-5432
CHARGE ORDERS 10 Visa. Mastercard.

American Express or Discover
TERMS: NO MINIMUM ORDER, Shippong and Mndl'''Il lor ttle
~S conIio9n tal U.s.A. S6.00 per <wOO<. All oIhe,S inC"-d'''Il AK,
iii . PR <w Canada mllSl pay lul shOpPI"(j . AI <wrJA'" <!eI~,&d

)L:":'~:::., "=." '~"~m:;".~, ro"1"'alocal stal<! sa'" la. , Quanll'as
Limiled. NO COO, PriCeS s.ct>tect

CALL. WRITE IOdlanga ....!hOul notice

FAX or E·MAtl
for our FREE

96 Page
CATALOG

Qulslde lhe U.S.A.
.Mld $3.00 poSlllge.

SHOP OUR ONLINE STORE
www.alleJectronics.com

I 5MM BLUE LED SPECIAL I

SignaU )ulpul

o

R3
ro

L'
l .6 mH

• Output power
(I dB compres­
sion) - a perfect
amplifier shows the
same gain, regard­
less of input signal
level ; real amplifi-

• •ers can t Increase
power past some
certain level. The
I dB compression
point is the ampli ­
fier output power
at which the gain
drops 1 dB from
the low-level gain.

• Noi se figure
- the noi se fig­
ure represents the
excess noise added
by the amplifier.
For the 3-30 MHz

range, and normal antennas, atmo­
spheric noise is the dominant factor, and
achieving a low noise fi gure is often
not crit ica l.

• Input VSWR - the worst-case
VSWR of the amplifier input over the
3-30 MHz range.

• Spurious-Free Dynamic Range ­
this is a single measure attempting to
capture the total amplifier pcrfonnance.
Walkins Johnson describes it as "that
portion of the total dynamic range where
there are no 3rd order spurious responses
exceeding the noise floor by 3 dB when
two equal-power input signals are ap­
plied." I've calculated the SFDR based
on a typical voice SSB bandwidth, using

Continued on page 12
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casual checks show that most of these
designs perform well down to 100 kHz
or lower.

• Input IP2 and Output IP2 - second­
order intermodulation intercept point,
measured with respect to the second
harmonic of a 5 MHz signal. Input In
is referenced to the input signal, while
Output IP2 is referenced to the output
signal level. Output IP2 = Input IP2 +
midband gain .

• Input IP3 and Output IP3 - third­
order intennodulation intercept point,
measured with two equal-level input
signals of 5.0 and 6.0 MHz. Input IP3
is referenced to the input signal, while
Output IP3 is referenced to the output
signal level. Output IP3 = Input IP3 +
midband gain.
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0

I
L.1 9 bifllar turns #22 AWG
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Fig. 1. Classic 2N5J09.
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Photo C. huermodulation test of 2N5109 amplifier s1l0 w;I18
intermodulationproducts dO"'11 56 dB from -I dBm input, Photo D. Typical gain versus freqllenc)' sweep (2N5109 amplifier).

Amplifier Testbench Report
coounueafro mpage J J

the measured pe rformance data for
each amp lifier.

I' ve show n signal leve ls in dBm, or
decibels be low one mi lliwatt power,
referenced to 50 ohms. I' ve take n rea­
sonable care in making these measure­
me nts. and used professional quality
test equipment St ill . many o f these
parameters are level-sensitive . so use
thc dat a with some degree o f caution
whe n comparing with other sources
of information .

W hich one to usc'!

Each of these amp li fiers has a pur­
pose . For a receiver preamplifier. my
favorites arc the classic 2N5109 or the
ne wer l\E46 I MOl ampl ifiers . If you
arc looking for pure simplicity. the

MAR MMIC amplifiers arc hard to
beat . particularl y if you have a con­
trolled signa l environment such a low­
level stage in a tra nsm itter, Por
min im um noise figure , a 13 10 in
grounded gnte is the clear choice. and
it's an excellent performer hy all o ther
sta ndards as well .

I've not been concerned with perfor­
mance beyond 30 MHz in these ampli­
fiers . Some of these designs will work
into the GH/. range . if you usc proper
constructio n practices and appropriate
components. Even with normalleaded
compo ne nts and sloppy breadboarding
practices. performance we11 beyond
500 MHz is possible with some of
these a mpli fi ers.

Classic 2N5109

Drake used this design as the RF

preampl ifier stage in its late-1 970s R7
receiver. Slight variants of it appear in
severa l hook s by Doug DcMaw, in­
eluding his 1990 WI FH:\' Design Note­
book. Regardless of the orig inator, it's
sti ll an impressive performer, clocking
in the best spurious free dynamic
range , IP3. and IP2 va lues of the am­
plifiers I built. and offering a decent
noise figure as well .

The design is a simple common
e mitter amplifier. with an unbypassed
emitte r resistor to add degenerati on.
Transistor se lec tion is important. and
the 2N5 109 was developed for CATV
app li cations where gain lineari ty and
intc rmodulation control are critica l.

R4 provides signifi cant negative feed­
hack . which both reduces the input
impedance to 50 ohms and flattens the
gain vers us frequency response . Indeed.

Plw/o R. Mounting the SMlJ trans istor ill a Manhattan bread­
hoard.
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Photo F. MMICJ' are tiny: The MM!C is the tillY round device wilh
four leads.



Over ' .631.000 U,S, and Inlernatiooal lisl in9S. 128,000
e-reaa addresses, 4.000 photos andOSLcards, 37.000
vanity cal ls,and 20,000 references to OSL managers.

We make a new HamCall every
month! Clearly, the most

current and complete
CCJ.ROM available.

Latest Features
Choosefoot andcolorof data display,

Oispla ys flag and map foreach counl ry.
Shows CO. ITU zone, and continent

History list shows each calls ign enle red,
Print labe ls in a var iety of formats

Vie.... & search interests of 39.000 hams.
Search far clu b. military. vanity. si lent keys.

name,address. andmore.

HamCal/MOU50pad,w rth mQfs" code reference.
7.5".S".!)jue with yellow lett" rs. $5,00+ $3 shipp<ng

$5.00sl'pping1$81n'dj JIll'order. yOU' satisfaction !JI'Ir<lfl!IlOO!

The Miracle Whip lets
you operate your new
QRP rig with real free­
dom! It is a completely
se lf-contained . all­
band 50-inch telescop­
ing whip antenna with
integrated tuner for re­
ceiving and transmit­
ting that mounts right
on your radio. Th e
Miracle Whip liberates
your rig fro m coax,
cables, mounts, tripods
and trees, and gives

you remarkable DX performance from desk­
top to picnic table. with no ground required.
Take your portable transceiver anywhere
and operate from 3,5 to 450 MHz with up to
20 W SSB. Only 13 inches collapsed. This
quality product features gold plated rotor
contacts and hand-formed solid brass con­
tractors. Manufactured by Miracle Antenna
of Montreal with three year limited warranty.

Order #3256 $148.95 (+'9.95 UPS)

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
+Orders: 800 431-3939
+ Info: 614866-4267
www .unl versal-radio.com

Showspalhdislance& bearing
Prec ise laIilude!longrtude for over 90% ofaddresses ,

HamCall ;s $50,00. inClUded is 6months free eeceesic
our HamCalllnlernet Service - request when ordering

~ >:JUCKMASTER 8
6196Jetrerson Highway " Mrneral, VA 23117 USA

e-mall. lnlc@buck.com
540 89405777"800 282·5628" 540.894-9141 (lax)
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Cblocking

Abias
See table
for value

m
stri l ine

O.1 uF

>-1d;::]- 'H--<J

Continued on page 14

+12 Volts

AFC
27uH

wound over a Fair­
Rile 594300030 1
(Ff50-43) core.

T he 2N5109
draws around 50
to 60 rnA current,
and should be
equipped with a
clip-on heat sink.
Slightly better in­
t ermodul at ion
performance will
be seen with a
13.8 volt supply
instead of 12 volts.

2N7000

MOSFETs are
also candidates for
linear amplification
of strong signals.
WAIION's Inter­
net site describes

an interesting low-frequency MOSFET
preamp using a VNlOKM device
[http ://www.qsl.net/walion /bbva/
bbvaafl .gif]. I've modified WAIION's
design to usc the common 2N7000
enhanceme nt MOSFET.

R4 provides a 50-ohm termination to
the signa l source. Fe rrite bead FB 1 is a
"stopper" to prevent se lf-oscillation.
R2 and R3 provide bias to the 2N7000.
Note that R2 is connec ted to the drain,
not the 12-volt supply, thus providing
some negati ve feedback. The output is
connec ted directly to the drain, with

"'"

fe<.lle8lNld

~ R3

r
<.-

v.

Cblocking

l2

~"
i

Fig. 4. Generic MM1C amplifier.

-

the input VSWR is remarkably good
throughout the 3-30 :MHz range. I used
a 0.1 ~F input coupling capaci tor to ex­
tend the low frequency response below
100 kHz. Drake used a 0 .005 JlF cou­
pling capacitor to roll off strong hroad­
cast signals. If you arc not interested in
gain below 3 MHz, use 0.005 JlF.

The output is connected to the col­
lector through an autotransformer,
shown as L1 in the sche matic. Drake
doesn't specify Ll other than by a part
number, but it appears to be around 9
bifilar turns wound on a 0.5-inch-di­
ameter toroid using a high Jlr material.
I used 9 bifilar turns of #22 AWG wire

Fig. 3. HFJOOO preamp.



Photo G. MAR-J amplifier ill the test fixture, showing Manhattan construction. including
strip lilies.
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T hree ~ll\t lC amplifiers

!\It\l ICs (monolithic microwave inte­
grated circuits) arc deceptively simple. A
MM IC is a tiny integrated circuit that
offers a 50-ohm input and output im­
pedance. With fewer than 10 parts. yo u
can build an MM IC am plifi er that o f...
fcrs fl at gain from DC through the
G Hz range. No wideband transformers

$ 1.7 1. [ also made a few other cha nges
in wrs design to reflect its usc as a
stand-alo ne amplifier.

Usina a Gl-lz-ra nec mic ro wa ve tran-• •
sis tor for a 3--30 MHl pream plifie r is
certainly overkill. but it turns out that
the 2-walt NE46 1M02 is about ha lf the
price of the lower-frequency 2N5 109 .

Instead of transformer coupling, th is
design directly feeds the 50· ohm out­
put. Otherwi se. it 's quite similar to

Drake 's R7 design.
Breadboard ing the I\'E-l-6l is pe s­

sih le with a bit of care . The collector
tall is desig ned to be d irectly so ldered
to a pad . Since the transistor d issipates
nearly I wall . it' s important to have a
large copper area for the co llec tor to
act as a heatsink. Staying with the
Manhattan-sty le cons truction tech­
nique. I cut a rectangular piece of PC
stoc k about 112" x 3/4" . and then so­
per-g lued it to the base PC hoard. and
so ldered the transistor' s collecto r tab
to it. I used a simi lar-size piece of PC
stoc k fo r the emitter tab. Th is tech­
niq ue introduces several p icofarads of
stray capacitance from the co llector
and emi tter to ground. Co mputer simu­
latio n of the design showed that the
stray capacitance in m y breadboard
techniq ue reduces the 3 dB bandwidt h
from over 500 MHz to about !OO MHr .
So. if you arc interested in a very
broadband amplifier using th is circuit.
you should use a cons truc tio n tech­
niq ue that mini mizes stray capaci ­
ta nce , such as moun ting the collector
PC board vertically. or re mov ing the
ground plane underneath the co llector
pad .

Thi s was the only circ ui t that was
unstable whe n first buil t. with a strong
para sit ic osci llat ion arou nd 1.3 G H.r.
A fe rrite bead in se ries with the base
lead stopped the parasitic bu t further
decreases the 3 dB band width.

II

121: 10penl__125 AWG
CI.5OO . dl lOICIId, Type C3 _

~R.do":1

12 ......_~

Watkins-Johnson HFlOOO preamp

The preamplifier s tage in Watkins­
Jo hnso n's HF l OOO recei ver has a fa ­
milial resemblance to Drake 's R7
design. However. WJ opted for direct
coupling from the transistor co llector
and used a more modem transistor. WJ
used a hard-to- lind Ph ilips BrQ I9 sur­
face-mount micro wave NP;\, transis­
tor. wi th an f of 5 G Hz. I substi tuted a
similar de vice fro m NEC. a surface­
mount NE46 1~to212SC53 37 , avail­
ab le from Mou ser Electronics fo r

failures. If yo u wish to run Q l within
its ratings. adjust R5 to 20 mAoA heat
sink is still a good idea. ho we ver. O p­
crati ng Q I at 20 mA will slightly reduce
the intennod ulation performance of the
am plifi er.

I

ca.- t rwo
a ,,_1II J- ~

~

I
II '- '" '"~" "I

R3 cr
" .-

R3 protecting Q J should the output he
short-c ircu iled .

MOSFET devices arc not well con­
trolled for gate threshold voltage. so it
willlikely he necessary for you to sc­
lect R5 to obtain the target 50 rnA
drain current. Start w ith 2.2 meg 's and
measu re the c urrent dravv, If it is below
50 rnA, increase R5: if it exceeds 50
rnA. decrease R5. Once established.
the drain current w ill he stable. so this
is a set-o nce-and- forget task. assuming
Q I isn' t replaced.

At the recommended 50 mA drain
current . Q1 wi ll di ssipate arou nd non
rnilliwntts. which exceeds the device
rating. I usc a slip-on heat sink and
have not had a problem with 2N7000

n : I bIIIIr u,..125 Ii.
IU75 . ...... T"'fPI
T.". """" 1:1

....~_ T1

Amplifier Testbench Report
connnueafro nv page 13

Fi/.:. 5. .13 /0 grounded gate.



maximum gain and maxim um fla tness
are important.)

It's important to have a good ground
plane for MMICs, and the Manhatlan­
style construction he lps in this regard.
I made the input and ou tput connec­
tions with 50-ohm strip line . For stan­
dard 0 .062-inch glass epoxy PC board
mate rial , the trace width for 50-ohm
strip line is 0.158 inches . I j ust milled

3 Models from $49.951

The only no compromise
sound card interfaces.

The easiest to set up, high
quality, complete solution.

The best support tool
Read our user commentsl

runner
Intelligent DC power panel
• ConvenienUy power your station with Anderson pO'M:!rPole®connectors.
• 40 Amps total, outlets to run all of your transceivers and accessories.
• Each and every outlet individually ATC fused with LED open fuse indicators.
• Precision LED and audio alert of safe, over or undervoltage, 4012 & 4008.
• No messy binding posts, frayed wires, black tape or short circuits.
• safe, secure, hot connect, polarized, color keyed, unisex, connector system.
• Cot dol i 16 to the ARES, RACES, RSGB reconvnended standard.
• Pel feet for home, mobile, rover', portable, emergency and contest stations.

Get on WSJT JT44, the
extreme weak signal mode!

RIGblasters: M8, M4, RJ, Plus or Nomic

http://www.westmountainradio.com
West Mountain Radio de N1ZZ and K1UHF

1 8 She ehan Ave n u e , N o rwalk , CT 0 6 8 5 4 (203) 853 80 80

over the 3- 100 MHz range caused by
choke resonances. Omitting the RFC
will give almost ruler-straight (but
lower) gain versus freq uency over this
range. If you use a choke, it should
provide at least 500 ohms reactance at
the lowest frequency of interest. For
the 3- 30 MHz range, the RFC should
be at least 27 J.lH . (S pec ial, resonance­
free chokes are ava ilable where both

to wind ; no complicated impedance
matching.

A wide variety of MMICs is avail­
able from many manufacturers, and 1
tested three from among the nearly
three dozen offered by Mini-Circuits
Laboratories [http ://www.mi nicircuits.
com). The MAR-l through MAR-8 se­
ries is the original MMIC offering by
Mini-Circuits; these arc wide ly avail­
able at prices in the $ 1 to $2 range.

Hence. I built lest amplifiers with 1-- - - - - - - - - - - - - - - - - - - - - - - - - --- ­
MAR-3, MAR-6, and MAR-8 MMICs,
representing low, medi um. and high
gain chips. The MAR-series chips
don't represent state-of-the-art in
MMIC performance, but remain qu ite
useful for HF through low UHF ex­
perimentation. (The leaded MAR-X
series has recently been replaced by
surface mount MAR-XSM packages.
The devi ce specifi cations important
for HF use , however, have not materi­
a lly changed, and the older leaded
packages continue to be available on
the surplus markct.)

If you are to achieve decent perfor­
mance in the GHz-plus range , you will
need to pay careful attention to layout.
component choice , and printed circui t
board materia l. I was interested only in
amplifie rs up (0 30 MHz or so, and 1
was able to get away with less-than­
optimum construction techniques and
components. Even so, the Manhattan­
style construction I used worked rea­
sonably well beyond 500 MHz. (The
MAR-6 amplifier, I built from a kit.)

The MA R chips contain built-in bias
e lements, and both the input and ou t­
pUI arc at a positi ve DC voltage with
respect to ground. Hence , both input
and output require a blocking capacitor,
C~ " , . 1 used 0. 1 II F disc ceramics.

",, ~'~"'i ,...
(Good low-inductance surface-mount
chip capacitors should he used if UH F
performance is desircd.) I used an 8.2 J.lH
RF choke in addition to the bias resis­
tor. The MAR chips require, depend­
ing o n the particular model, be tween
3.5 and 7.8 volts , and must be ru n from
a higher supply voltage through a se­
ries bias resistor, Rho'A' If you don' t use
an RFC, R_ shunts the output, so you
will lose some gain - typically 1 to 2
dB. If you use a common leaded RFC,
expect to see a dB or so of gain ripple
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.B IO grounded gate a nd 2r\7000
foll ower

With a little extra work. we ca n
el im inate the transformers from the
13 10 grounded gate amplifier.

The input trans former can easily be
re placed with an appropriate Rt:C and
blocking capacitor. The RFC carries
the DC current. but looks like h igh im­
peda nce to the RF input. C3 blocks the
DC from the signal input.

We can re place the output trans­
fo rmer with a load resistance. R2.
Since th e sam e signal curre nt fl ows
throug h R2 and the input source, the
voltage gain is the ra t io o f R2 to th e
50-ohm input source, or, for the 2Xklhm
resistor in my design. 4.4:I. or I2 .~ dB.

To connect the amplifi ed sig nal to
the 50-ohm outpu t. we can usc a
source fo ll ower. A source fo llower has
high input impedance and low output
impedance and thus effic ient ly couples
the signa l amp lifi ed hy Q I to a 50-ohm
output pOll. Our test circu it uses a
2N7(X)() MOSFET foll ower. A so urce
fo llower has a voltage gain slightly

both the input and output, the vo ltage
gain o f thi s ampl ifier is simply th e ra­
io o f the transformer turns. In thi s

case, T 2's primary has a turns ratio o f
4- : I; hence the theoretical voltage gai n
s 4- . or 12 dB. (The impedance of the
unput 50-ohm load seen by QI 's drain
ransformed by T2 is 800 ohms. Thi s

gives a voltage gain of 16:I. However.
T 2 has a 4- ; I voltage step-down ratio.
Hence the net vo ltage gain int o the
50-ohm ou tput is 4-; I. ) TI and T2
carry the DC drain c urrent as well ;
th us so me care should he taken to
avo id core saturatio n. part icu larly with
T 2. The size cores suggested on the
schematic are satisfactory. (A no-trans­

former ver~ion of the grounded-gate
131 0 is sho wn later.)

This is a good-performing amplifier
with a very good noi se figure . but a
di sappo inting high freq uenc y re­
spo nse . Computer simulation suggests
that the upper 3 dB freq uency comer
should be nearly 100 MHz. I was un­
able to c oax the high frequency re­
sponse past 2 1 MH z, despite extensive
ex peri ments with di fferent o utput
transformer de sig ns.

'1..-"-

ca t

'" r -- ..,.
..l.

' C3 1--- CO f-..- ~ , IJ - ,
0 I I , 9 C3

0< --- I- - ,- , II 0

" \u ,-<-<

"' <-r ...
• I

f
C3 ..

t~::::= I- n

1 T

~ ...-
•

Fig. 6. ./3 I0 grounded gale and 2N70()Osource fo llower:

•

a slive r o f scrap PC stock to 0 .1 58- am plifie r input. I didn't foll ow this sc-
inch wid th and Super-g lued it j ust as if qucnce as c are fully as I shou ld. and
it were a Man hattan-style pad . This ap- consequently destroyed two ~IMICs

preach makes the MMIC stick up while running tests.

above the board surface , so the two
J3 tO grou nded gatearound leads are longer than desi red .- -

For Hf use . strip line co nstructio n is Grounded-gate f'1:."T amplifiers have
not necessary. Remember. however, a good repu tation for low noi se perfor-
that M~1ICs have gain well into th e mancc . and the 13 10 circuit doesn' t
G UI. range. and sloppy layout could d isappoint in this regard. turning in the
yield an oscil lator, not an amplifier. best norse figure of the am plifiers I
Usc a good gro und plane and layo ut bu ilt .
to keep th e o utput clean. I d id not sec The input impedance of a 13 10 in
any indication of oscillation up through grounded-gate configuration I S close
1.5 GH/. in my test circ uits. to 50 ohms, so the input transformer

It 's good prac tice to connec t an am- shou ld have a I : I turns ratio. Since the
plificr in the fol lowi ng seq uence ; fi rst. outpu t tra nsformer primary carries the
connec t the o utput : seco nd . co nnect same signal curre nt as the seco ndary
the po wer gro und; th ird . connect the o f the input tra nsformer and we ha ve
po wer positi ve ; and last. connect the designed fo r 50-ohm impedance at

"---- ~

o . •

~....... "'lII-'106

- '-
1 _CoI_ CS cs

_., .... 7 ,-
~

--II ,
t.<e:nfl --"001) 7' ....=•• ..

~ I ( ,
7...._,:1 ~ ~ .

~:
•

~""'.:I- ca ...- .- ..
-- '-lIId , .. ---II----' • --11 0• • V\/\,

•
C3.. ~

~ ,-
rt '" -~

~ ..
- ,.

~

1:r--
Fig. 7. CLC4()() high-speed Of' ami'.
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• MHz -3 dB Input Input
Output

Noise
3-30 MHz

Output Output
Amplifier

Gain F"",""""y 1P2 ,.3 Power
A g ure

Input
1P2 ,.3 Spurious Free Dy nam ic

Config uration
(dB) (MHz) (dBm) (d Bm)

dBm (1
(dB)

VSWR
(d Bm) (d Bm)

Range (d B)
dB Comp) (max.)

I 2NS109 " ". 56 33 ,. 58 ' .221 " .. "" I
I ,.""" ta '" " za ze .. 1501 es os '" I
I J310" 2N7000 " sa " aa ,. r , 1 29 1 55 '" '"

J310 GG HIgh to zr 55 as ec a.a 1291 65 38 '"Gain

I MAFl-3 ta '00 as " " z. a 1,291 "
,.

"'
I t,4AR·6 rs aao -" -, -e ,. 3,00 1 , r "'
I MAR-8 so .'" ~ -3 " 35 1.92:1 as ze ee

NU61M02 " ' 00 '" za ,. 35 125 1 .. 38 ""
L ClC400 re " " te " " 162.1 ee " " I
Table I. Summary performance table.

j ud icious se lection of a step-up ratio,
it's possible to balance noise vo ltage
and no ise curre nt contributions in the
amplifie r. I used a CoilC raft \VB 1040
1:2 broadhand transforme r, confi gured
as an uutotrunsforrncr, to yield a 1:3
voltage step-up. RS te rm inate s T I to
match the input to 50 ohms. A I:..l­
transformer wo uld yield a better no ise
figure, and additional gai n. With a I :..l­
transformer, R8 sho uld be cha nged to
820 ohms . You could , of course, wind
your ow n transformer: 10 q uadrufilar
turns on a ().375·inch d iameter ferrite
toro id using type 43 mate ria l should be
suitable.

The voltage gain Av of the am plifier
is de term ined by the ra tio of R7 and
R6 in the fo llowing fo rmula: Av ::::
( I +K7/ R6). Keep the sum of R6 and
R7 to he at least 200 ohms, however,
a s th is feed back divider shunts the
a m plifier o utput.

Op am ps don ' I like capac itive loads,
and R3 is essential to preserve stability
when feed ing a 50-ohm coaxia l cable.
Unfo rtunately, R3 th rows away 6 dB
of the amplifier's gain, as it forms a
vo ltage di vidcr with the output load. If
you were usi ng a C LC400 to di rectly
d rive a 50-ohm mixer, for exam ple,
through an inch of wire , R3 could
like ly be omitted and the additi onal
gai n reco vered. But. as a sta nd-alone
preamplifier to be connected to a re­
ceiver throug h eve n a short length of
coa xia l cable, R3 is essential.

Op amps are .most often used with

Contin ued 0 11 page 58
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less than unity. the net ex pected chips shou ld
. .

Nationa l Serni-so VI sit

gai n is close to 12 dg. conductor 's We ll sill' [http://w ww.

Because MOSfETs arc poorly COI1- national.corn ] and download data

trolled for threshold voltage, yo u may sheets for members of the CLC fami ly

find it necessary to adj ust R7 to yield of chips and an excellent series of rc-

around 6 volts al Q" source . R5 luted Application Notes. In part icular._ s

should be a z-wau com ponent. as il Application Notes OA-7, OA-I !. and

di ssi pates nearly three-quarters of a O A-I..l- are instructive.

watt. This particular c irc uit runs Q2 's Using a high -speed op amp as an RF

dissipatio n somewhat exceedi ng Its ampli fier usu ally exposes ao umm-

rol led va lue . I use a sma ll clip-on heat prcSSIVC norse figure. However. Na-

sink and have nu t fou nd problems with tiona! provides an inno vative so lution

de vice reliability, to the noise problem. and I bu ilt a 15

Pa iring the g rou nded gate input dB gam ampl ifier usmg a CLC~OO

am plifie r w ith a source fo llower c hip following the pro totype in App li-

marked ly improves the high freq uenc y cation Note OA- 14. Some members
o f th e C LC4XX fam ily ha ve higher

response over the tra nsfo rmer-
co up led g rounded gate 13 10. but with

ga in or lower noi se figu res tha n the
cl.ewo.so pick the particular amplifier

a worse no ise fi gure.
you need to match your req uirements.

CLC..l-OO cur ren t feedback or a m p The circui t has severa l points of in-
tcrcst. I' ll hit the high lights, but a de-

National Semiconductor 's high-speed tailed study of National's Application
c urrent feedback op amp series has in- Notes is we ll worth the tim e invested .
teresti ng applications for wideband RF The key to improving the noise figure
amplifiers. Anyone interested in these IS an in put step-up trans former: hy

Typica l Max. Max. Output Power Noise Output
Bias Resistor

Moclel HF Gain Frequency (dBm) 0 1 dB Figure '.3 +12VDC (Ohms)
(dB) (GHz) Compression (dB) (dBm)

"AR-l 18.5 , +1.5 s s +1" 0 '"I ..AR,2 12 5 , ~, s s +17 0 '"
I M...R.3 12 .5 a ..10 0 s +230 "'" I
I .....R... . 3 , +125 e.s +255 ""

.....R·1I zc 2 .'" 3 +''' 5 ""

..AR·7 ras a ..55 , +' 9 0 '"
" "'R-a '"

, +12 ,5 33 +270 '''' I
Tahlt' 2. MAR amplifier .~/,('c ificati(JflS.



Carl Markle K81 HQ
11570 Taylor We lls Rd.
Clairdon OH 44024-8910

2 milO em Quad Revisited
Part 2

Try out this lI ell', improved update to a CQ article (July / 999).

Now that you have an excellent antenna, we need to move on 10 the Iecdline, rotor,
and whalever else is needed 10 make a complete VHF/UHF antenna system.

e ll. it is obvious thut we do
net need any $500 rotor
sys tem 10 turn this little

li ght antenna. We have all seen those
UM'd - sometimes well-used Alliance
Mfg. TV antenna rotors from the ' 50s
and ' 60s era. The price is usua lly two
to five dollars for the rotor sec tio n and
abou t one or two dollars for the control
units.

That might see m like an ideal solu­
ti on for rotati ng our quad system. but
fi rst let us look at the biggest problem
faced by the VHFIUHF folks: trans­
mission power line loss. Coax Iecd linc
has many times more losses at 100 feet

than. say. a good 300-ohm ladder line.
However. the matching is much sim­
pler. Yep! It is one of those tradc-off s
aga in. Nowadays. coax manufacturers
make I JXX} MHL RG-6 75-ohm satel­
lite recei ver coax. which is abo ut as
good as it gets. and no problem at
about fifteen cents per foot. So we can
usc up to abou t 100 feet without worry
in the VHF/Ull f range.

I am a believer that the antenna sys­
tem should he located as close as pos­
s ible to the ham shack to mini mize
the tran smission line loss problems. I
always usc an odd multiple of one-half
e lectrical line lengths. 7 fee t in our

COL"e . to minimize the S\VR problems.
So you can see where 50-ft. and 100­
ft. lengths look good! My Kenwood
TS-7ROS pUIS out 20 watts RF when
loading a 50-ohm resi sti ve load . I have
found that hyhrid modules used in
most transceivers can handle 75-ohm
coax with very little SWR problem.
and you still get full RF output. It is
that stray inductance that the modules
do not like ! I have never been a be­
liever in using two 100-walt "blocks"
and a huge DC power supply to run
them just to get 20 watts up at the an­
tcnna. The heme-brew of a 4CX300
high voltage linear amplifier docs not

l'hoto A . Rotor: cable. and control box assembly:
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Ca n 800-274-7373

O nly $ 24.97 - 1 year
$44.97 - 2 years
S65.OO - 3 ycars '"

"best buy (54lk off cove r price")

If you' re a No-Code Tech , and
you're having fun operating, tell us
about it ! Other No-Code Techs will
enjoy reading about your adven­
tures in ham radio-and we'll pay
you for your articles. Yes, lots of
n ice c lea r photos, please . Call
Joyce Sawtelle at 800-274-7373
to get a copy of "How to Write for!
73 MagaZine."

I rec ommend purchasing the eight­
cond uctor light-du ty b lack rotor cable.
Anything beyond that is j ust a waste of
money unless you have another suit­
able cable o n hand. The cable has two
AWG - IS conductors for the motor
mirage and six AWG-22 co nductors
that provide the servo indicator job.
T his ca b le usually cos ts under twent y
cents per 1'0 0 1 when purchased new.

I have a roof mou nting using two­
inch PVC pipe and caps with stain less
wood scre ws. I run the cable to the
mounting usmg one-half-inch PVC
(gray) pipe clamps and drywal l screws.
ntis sys tem works fo r bringi ng the coax
and rotor cables to the shack. Tw o
coupl ings and a sma ll piece of PVC
pipe make a good wa ll e ntry for the
cables . Use clear 100% silico ne cau lk
to backfill and weatherize the en try.

Well . that is about it for thi s project.
Remember. jf using sate lli tes you will
need a second ro to r syste m to elevate
the antenna in the ""Z" ax is . Yo u will
need elevation to track those guys!

If there are any q uestio ns. I am
availab le via US PS o nly, and. only if I
receive an SASE. Good luck! fa

was in like-new condition. I looked for
the match ing control box: a nd fo und
three of them for o ne dollar each . S uch
a deal! Whc n I got them home and
opened up the roto r. I was amazed . Al­
most like a mirror ins ide. I cleaned the
insides o f gear grease and c hecked
everything o ut.

Take an ol d 24 VAC fi lament trans­
former and co nnect it to the motor
wires to sec if you hear a grow l. Usu­
ally you wi ll. si nce these motors arc al ­
most never bad . Then take one of the
control bo xes and check it out with a

voltme ter. If e veryth ing loo ks good.
p lug it in to the 120 VAC power li ne.
You should get 24 to 30 VAC when ac­
tivated. Do the w ire hookup to the ro­
tor and see if you get actio n.

If the motor doc s no t go with AC
vo ltage o n it. usua lly thi s means the
start capac itor is had . Among the two
o r th ree co ntro l units you purchased .
yo u will have a good capacitor. It is the
large while capacito r located in the
control box. 100 jl F. 30 VAC. Yes ! I did
say AC. If you had to. you cou ld use a
100 VDC replacement capacitor. Once
yo u have a working rotor system. you

can swap parts o ff of the other controls 1-- ------ - - - - - - - ­
to get the best-loo king control. Some-
times the me te rs arc bad. so make sure
you have one that looks good and wo rks.
You do want to know what d irection the
antenna IS Ill .

Open the rotor housing again. Pur­
c hase some electronic white grease or
garage door ope ne r white grease to lu­
b ricate the gears and slip bearings o f
the rotor. Thi s is a light lubricant
w hich has a lo w temperatu re rating
and will not turn into cement o n those
en id nigh ts. You migh t wa nt to put a
little zinc oxide primer paint, spray
can of co urse, on the rotor housing.
und li nish with a c oat of enamel paint.
No rust ing or oxidizi ng a fter that. I do
recommend replacing the ro tor screw
termi nal screws with #6-32 stainless
s teel mach ine screws. This will kee p
you OUl of trouble in the future. I have
also used a male and female DIN·8
plug/socket system in-l ine so that I
could have q uick d isconnect of the ro­
tor line should I ever want to re mo ve
the antenna or ro to r for repairs. PVC
black tape weathe riz es the connectors.
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interest me m uch either ! (I m ight try a
project like that so metime in the future
for those folks who th ink they rea lly
need onc.)

I went to a couple of summert ime
ham Ilea marke t a ffairs and started
loo king for those crusty o ld TV rotors .
They were there , a nd in big num bers .
Seems like the new fo lks do not know
what to do with them. Anyway, I
started looking at rotors. since they arc
the hardest to find in good cond ition. I
fou nd a co uple in the two- or three-
do llar-each class. and purchased them.
I then looked at the rotor case to check
the stamped model number so that I
cou ld fi nd the compatible control
boxes. The control boxes are many.
and usua lly run in the o ne- to two-do l-
lar c lass . Purchase several j us t to make
sure you have good parts if needed .

I fou nd an old mode l T-45 rotor that

ra;;:- Item Source eo"

""
AWG'1 4 ea-e

"" $1,20 Icopper W''e

F&m:e dao'n{H)n
ro« via I

I
, """" '"'' IRF _ _80-287

I ", 0.75 ,n. PVC WlIlllf

'"' $3 00 I""
• o 75 in. PVC 'T'

"" 5200 IMing

, 075 in. PVC cross

"" 5200fitting

a 0.75 in. PVC pipe

"" 5200caos

025 in. PVA I"" agncU'LJ'aJ ceer '"' " 00

"',,'",-
Fema;e !ype F H"'''a 5>"I -- "",.,

! , """",..... _..
'''' IW '<heac:l typIl F 'FC~7

•

I ""
AG-G Sal TV 75 Hostel 57 50 I-- eso-eae

RG-59IU AlpM Hosfetl
All. ' 1354 75 ohm . 60-506 -

coax

Opt,onal: SS H·025 she<!l I- -
" metal sc-ews

'"
PVC glUe and - - IsoIventldea"lllf

l ~:-: 0.25 in. x 36 in. I
._..... ''''" 51,20

... 0.75 '" SS

"""""" -""'" - -
8 ...,~"

~-,

~
0.25 ,nocoax catlle
SIMps lor stili_,s - -

Table J. Parts list.



Tony Marchese AB2LX

General-Purpose Interface
Board for the ISA Bus

A simple, inexpensive alternative fo r interfacing
real-time, home-brewed applications to the Pc.

Like many of you, I enjoy Unkering witn electronic projects. Over the years, my
projects have progressed from simple analog circuils to complex designs incorporaUng
various forms of digital control. One of the most frustrating hurdles fa ced along the
way was the lack of a simple method to test the digital interface.

The schematic for the GPIO card is
provided in Fig. 4 . The hoard incorpo­
rates U I and U2. 74LS 138. 3 to 8 de­
coders, to comply with standard IBM
PClXT/AT port allocations, while U3.
an 74LS245 octal. tri-state transceiver.
buffers the bidirectional da ta bus. The
decoders utilize address lines A2- A9
to locate the general-purpose hoard at
110 port locations $300-$3 1F. IBM~

Theory of operation

l. No more than (2) TIL-LS loads
attached to any given bus line.

2. NMOS , LSI components should
he buffered from the connector as they
can neither supply sufficient drive to
the bus nor tolerate the negative spikes
which may exist.

3. Boards must comply with pre­
defined addressing.

4. Tri-state buffers should he utilized
to prevent bus contention.

none of which significantly affect the
structure.

Application boards connected to the
IBM expansion bus should also com­
ply with the following guideli nes to
prevent interference with other resi­
dent hardware :Technical background

The GPIO provides all of the address
decoding and bus buffering required to
equip an ISN EISA-compatible PC
with 2ot , independently controllable
external 110 lines.

Al

A31

Front af PC

BI

B31

The maj ority of IBM PC-. XT-. AT­
compatible personal computers, with
the exception of the IBt-.1 PS/2 . util ize
the "Industry Standard Architecture"
(lSA) bus structure for thc addition of
fea ture cards . The ISA connector is
detailed in Fig. 1 and associated sig­
nals are defined in Table L The origi­
nal PC and XT vers ions incorporated
8-bit processors. A single, dual-in-line.
62-pin connec tor is speci fied which
provides access to 20 address lines . 8
data hits. power supplies, and control
lines. The advent of the AT platform
prompted an expansion of the original
ISA bus. formal ly referred to as "Ex-
tended Industry Standard Archi tec­
ture" (EISA). to accommodate the 16
data bits and 24 address lines of the
286 processor. Compatibility is main­
tained with existing ISA hardware by
means of a secondary connector rather
than changes to the orig inal bus struc-

F;~. I. ISA COll I/ector layout. ture. Three minor changes were made,
20 73 Amateur Radio tooev » September 2002

A
personal computer seemed to

be the ideal candidate for the
job. Unfortunately, interfacing

to standard seria l communication
(COM) and parallel (LPT) ports was
often frustrating considering the hard­
ware and software constraints. The re­
mainder of this article detail s the
theory and construction of a general­
purpose input/output (G PIO) card for
IBM ISNEISA bus-compatib le sys­
te rns. The GPIO provides a simple.
inexpensive method for interfacing
real time, home-brewed applications to
the PC and is intended as an alternative
to existing COM and LPT pon s. Parts
for the card. including the homemade
printed circuit board. cost about S10.



Ge ne ral C lass
$12.95

Plus $3.50 S& H

Extra C lass
$ 14 .95

Plus 53.50 S& H

Omega Sa les
P.O. Box 376

Jaffrey, NH 03452 1m
800-467-7237

Examination Test
Questions & Answers

fo r General Class and Extra Class
with ex planations of the answers

The Gordon West
Study Guides
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Table J. JSA bus p ill definitions,

compatible systems reserve these port
addresses for prototype cards suc h as

th is. A hank of address-select jumpers
is provided to allow the user to select
from eight distinct -l-bytc address blocks
within the allocated space. The jumper

configuration is sho wn in Fig. 2.

The decoder sec tion also util izes
the Input/Ou tput Read (lOR). Input/
Output Write (lOW), Address Enable
(AEN), a nd Address Latch Enable
(ALE) lines from the syste m ex pa n­
s ion bu s. The lO R and lOW s igna ls
contro l the di rec tion of read and '-----------

AI AO lOW lOR UNCTION

r • • • • • • •
• • • • • • • 0 0 I 0 ad Pon A data

t •
1

t 0 0 0 I 'rite 10 Port A

I 0 I I 0 Pon B data.

$3()().30 3 $3I C·3IF 0 I 0 I rite to Pon B

S3~·307 $318-3 18 I 0 , 0 ad Pon C data

5308-30B 5314·3 17 I 0 0 , rile to Pon C

S3OC-30F $310-3 13
I I I 0 defmed

I I 0 I ite PPJ control register

Fig, 1. 13 address block (shown with
jumper instatted for $300-303), Tahle 1. B2e55 PPl internal registers,
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Fig, 3. J2 output cOIlllecror f rra r , "jew).

PC6
PC7
PA3
PA2
PAl
PAO
PA7
PA6
PAS
PA4
+5V

PR 7
PB6
PB5
PB4
PH 3

+12V

+12V
-12V

- 12V

40 20

II • •
! • I • I
I • I •

• I • I

• I •
• •

I • •
I • •, • I •
I • I •
I • I •

• ! •
• I •
• •
• •
• •
• •

I • I • I
I • I • I
I • • I

PC5
PC4
PCO
PCI
rcz
PC3
PBO
PBI
PB2
GND
GND
+5V

+5V

SPARE
SPARE
SPARE
SPARE

IRQ2(lRQ9)
·5V
-5V

write ope rations" These lO R and lOW lines are act ive
low signals which may he asserted by e ither the proces­
sor du ring port operations or the controller during direct

me mory access (OM A) . The high- level AEN signa l seen
during DMA cycles inhibits the decode r. thereby pre­
venting acc identa l interpreta tio n of the data transferred
during the process as a va lid port address. T he processor

in itiates a bu s cycle by assert ing and hold ing ALE until
the addres s bus sta bilizes . T he ALE signa l inhi bits the
decode r during th is period ttl pre vent activation d uring
undefined processor bus states.

A valid port address activates the decode r. The decoder
e nables the c hip-se lect (CS ) on the 82C55 a nd the U3
data buffe r. The ge ne ra l-purpose card als o uses address

lines AD and A I to se lect one o f the four indi vidual regis­

tcrs within the X2C55 prog rammable pe riphe ral interface
(PPIl . The lO R/lO W lines a nd A D and A I ca n now pro­
vide access to the R2C55' s interna l reg iste rs as de tai led

in Table 2 . A com plete data sheet. including a descrip­
tion of the l'l 2C55 registers. is availab le at [www.

in tcrs i I.com/datalfn/ fn2/fn29691f n2969 .pd f] .
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CENERAl PIIlPOSE INTERfACE CARD
t. 1MIDtSE. lEY U, Hm
Ci '-.Y 'SII( o

~!!!:J ~::O~O!O~ I!J lID i ~- I
ooooo.~ 0 ooioo

iii

FiX. 5. GPIO PCB layout.

Constr uct ion

The circ uit can he constructed on
e ither a prototype card O f with the

pri nted circuit hoard (PCB) artwork
provided in Figs. 5, 6, and 7. The
or iginal interface ca rd util ized a pro­
totype board with a combination o f

wire-wrap and hard-wired construction.
The card functioned well. hut occupied
the space of two ISA slots because of
the long wire-wrap pins. The PCB is

o

...-:.

o
00
00
00
00
tI,

o

°lT'O

0011&0

o

0000

11111111111

• 0 '0000000

00000000

000 I.

GENEi/AL PURPOSE INTERf ACE CARD
T. MAJ'MS[, REV U, JtD:2
CIlII'lIIIlIT ..,.

rig. 6. GIlIO PCB component side.
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Fig, 7. GPIO PCB solder side,

provided ( 0 s implify construction and The pri nted traces are relati vely thin .
minimize the space requirements a ... the Current drawn fro m the se lines should
card fits in a single. short s lot of the ISA be limited to less than 20 rnA . Extreme
bus. c autio n mu st he e xercised whe n using

The circuit hoard incl ude s provisions these lines as they are tied direct ly to
for 12, a 40-pin connector which matches the comp uter system's power supp ly.
up nicely with ribbon cab le. T he J2 con- Remembe r Ln protect the co mputer
ncctor and cable allows easy access ({I al l from damage by adding fuses to the
of the 82C55 's 24 input/outp ut lines. The power supp ly lines when they arc used
±5V, +L:!V. and ground lines from the bus by an e xtern al app lication .
arc also made available to the USi..TOn 12. Fu ses are purpose ly not incl uded o n

IName Type Description eo" Jameco PIN

U, 74lS138 3108 decoderldemutbpl(W!f "". cseo

U2 74LSI38 3 1Q8 docode rldemulli plexet $029 """

I U' 74LS245 Octal bus t'ansceiver. tristate SQ39 4721 2

I '" 74lSOO Quad 2-nput NAND gale $0 ,19 ."" I
u' eacss Programmable peilploeral lfllet1ace

... " se-es

I ct-cs o 1 ~F myliu cap -

I .. - 4O--pin hAade< 50 " """
I - - py,med circut board - -

Soo.m;e . J ameco Eklc1ronlCS. 1355 Shoreway Ad" ~mQll1 CA94002.ol100, 800-831.ol14 t . [www....meco_corn] I
«IMe 3. Parts list.

the G PIO bo ard for seve ral reasons.

First. the fuse should he appropriate

for the application. Incorporating a
large fuse to protect the system 's

po wer supp ly will undoubtedly resu lt

in d am age to you r application hoard if
a fa ult occurs. Second. access ing an

externa l fuse is typ ically easier than

ope ning the computer and removing

the GPIO card . This so und s good o n

paper, hut I'Illet you know if I damage
my firs t GPIO card .

IRQ:! is also available o n 12, as
real-time applic ati ons ofte n usc a
hard ware interrupt. Plea se note that
th is inte rru pt is mapped to IRQ9 in
EIS A b us system s.

A test ro utine, written in Qllasic , is

pro vided here for assessing the card's

functionn lity a fte r cons truc t io n is com­
plete . The program si m ulta neo us ly

togg les each o f the 24 UO p ins. Tes ting
is straightforward: Run the program.

then measure any of the PA(x). PB(x).
or PC(x ) pins wit h a voltmeter. The
outp ut sho uld toggle between less than

O.sV to greater than +4 .5Y. Sa ve this

program. a s it wi ll a lso fa cilitate test­
ing of the card if problems occur at a

la ter time .
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•••••••••••••••••••••••••••••••••••••••••••••••••
Test program.

DECLARE SUB nmep (Xl

Written by Tony Marchese , A B21.X, 2002

"Test program for Ueneral Purpcse In terface Card
, Program tOggldi all rPI hils between high &. low
, sene to facilitate lesting The /ldd~s jumper. 12
' IS 3SSUllle J to be in the S300·)O) p..l~it i on.

Address Address

The GPIO has come in handy for
severa l projects , including as an inter­
face to a stand-alone LCD matrix. The
LCD required specia l timing and con­
tro l signals which were not readily
available from the parallel port. The
GPIO provided an easy method to in­
vestiga te the interface requireme nts, as
the control signals and sequences to
the display could be easily manipu­
latcd using relatively short QBasic
routines. Fa

Concl usions

S300 768
S301 769
$302 170
S30J 771

lie ): DccUlIal

, Port A Read I w me
' Port B Read I wrue
, Port C Read I wrue
, PPJ Contro l Register

" Description

Rcontrol = 771

' numpulses may be increased if alonger tes t lime is required

numpulses e 10
high '" :!5S
low w 0

LOW PROALE HF ANTENNAS
THAT REALI.r WORK!

Wort lilt World Witbout WO!ting Uptbr Ncighborllood~

• =
'set I' Pl to Mode 0 which confi gures all interface lines as outputs

OUT Rconuol. 1:!8

' set up 10 output ( '11» of pulses
FOR qty = I TO numpulses

' SCI all output bils to the high stale

fSOTRON
BILAL COMPANY
Call for aFREE Catalog:

, J,1U~~Z,"!5J, ~
Florissa n t , co 808 16~
"''''100'.royft../d.n..t/isomm

ponstatc = high
CIS
I'RINT ~ I'ort BIts " I ..
PRINT "Pulse Number: "; '11)"
timep (portstate)

'c lr all output bits 10 the low stare

Back Issues
of

73 Magazine

Only $5 .00 Each !

Call 800-2 74 -7373

ponstate "" low
ell>
PRINT "Port Bits > 0 w

PRI!\'T ~ l'ul SC" Numbe r: ~; '11)'
timep (portstate) The New Pools!

Examination Test
Questions & Answers

END

Only
$9.95

Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 0 3452
800-467-7237

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

•

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

General Class. and Extra Class

;;;;..;o~p~eralOr 's license.

END SUB
•••••••••••••••••••••••••••••••••••••••••••••••••

FOR durauon « 1 TO 20000

NEXT duration

, lime: de lay routine ho lds output pulse: in pcrtstare for lime - duration

PortA ., 768
PortS " 769
Pone '"' 770

SUH tuncp lportSI;'lcl

OUT PortA, portstute
OUT PortS, portstate
OUT l'ortC, porlstat.:
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Hugh Wells W6WTU
1411 18th 51.
Manhattan Beach CA 90266-4025

Inside a Lampkin
More secrets ofdeviant behavior:

Test equipment is a ham 's best friend! I suppose y ou 'II ask me to justify or explain
what I mean by that statement. I may not have a complete answer, but test equipment
is like any tool - it has a designed use or an intended application.

1'11010 A . This a 1957 adfor La mpkin.
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I
n some cases. the application is very specific and when
the equipment is needed. it is NEEDED r-.:OW! The rest
of the lime it wi ll sit idle on the shel f gatheri ng dust. II' s

during this idle period that the owner becomes complacent
and considers parti ng with the equipment to make room for
something "new" and more in vog ue with current interests.

During the years (If manufacture. Lampkin offered both a
deviation meter and a frequency meter as indicated in the
1957 ad shown in Pholo A. These were both valued instru­
ments thai were required 10 set up FM communication ra­
dios for commerc ial and ham radio applications. Photos B,
C. D. and E show various views of the FM modu lat ion
meter tha t is be tte r known by hams as a "decv me ter."

Being a deviat ion meter. its application is quite specifi c.
because it was designed to measure on ly the carrier Ire­
qucncy dev iation of an FM transmitter. Since most of us usc
comme rcia lly built ham equipme nt where the deviation of
the carrier frequency is set by the fac tory. we tend to ignore
the fact that we. as hams. are respons-ible for the signa l gen­
erated by our transmitter, regard less of who made it. Unlike
our cars that get serviced periodically. our ham transmitters
never get serviced or checked unless there is a catastrophic
fai lure.

My point is that we ' re responsible for the emissio ns from
our transmitte r. and that includes the amount of frequency
deviation produced by the transmitter, Whcn operating
through a repeater. the repeater establishes a pseudo devia­
tion requirement of 5 kH7. in most cases. and distortion in
the au dio may occ ur should we exceed that amount. Li s­
ten ing to our signa l at th e output of the repeater gives us
a fair idea of our transmiucrs deviation - di stortion vs .
no distort ion .
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Photo H. Front-panel view of the lampkin frequency deviation
meter.

t 'tuu o c. Rear d ell' of the deviation IIIt'ter. Provisions lI'e re made
for connecting (11/ oscilloscope.

Those of us charged with the respon­
sibility fo r sett ing up and maintai ning
a repeater system must ha ve access to
all instru ment capable of measuring
frequency deviat ion such as the Lamp­
kin. In add ition. most repeaters utilize
a subaudiblc tone <CTCSS) to enable
the repeater operatio n. and this tone
has a spec ifi ed freq uency deviation.
A lthough the FCC may not speci fy the
CTCSS tone deviation, (he tone must
mee t se veral cri teria:

I. The waveform must be a sine
wave .

2. Deviation must be high e no ugh to
rel iably activate (he repeater ' s decoder.

3. The de viation le ve l must he low
e nou gh to not di srupt the nor mal voice
channel communication.

So how do we. as hams. measure the
frequency de viation emitted by our
transmitter '! The too l designed to per­
form the measureme nt is a deviatio n

meter such as the Lampki n. lt gi ves us
the "eyes" 10 view the de viatio n o f the
emitted signa l that is d isplayed on a
rueter as a deviation val ue . T he
Lampkin was desig ned specifi ca lly for
measuring e mitted signa l deviation of
an F~l transmitter operating in the ham
bands from approx imately 6 meters to
70 em. It is also capable of measuring
the dev iation of the CTCSS tone
generator with in the transmi tter.

When using the Lampki n. the mea­
sure ment is ve ry sim ple and requires
only a few moments of time . Because
of the sho rt te st time it is easy to di s­
count the importance of making the
measurement that is needed to ensure
that our tranxmiuer meets the FCC re­
q uirement. Checking the de viation of
our transmitter periodically is like
c hangi ng the o il in our car. it' s good
insurance.

Deviation theory

Devia ti o n of an FM s ig na l IS all

insta nta neous a nd a direct function of
the modulating audio 's ampli tude
measured from the carrier' s rest ing

frequency to the plus or mi nus pea k
excursion. In esse nce . that means the
lo udness o f a voice introduced in to the
microphone contro ls the peak devia­
tion of the e mitted signa l. However. 10

reduce the possibi lity of creat ing dif­
feri ng amounts of de viatio n fro m ra n­
dom operators. transmitter designs
incorporate an audio peak limi te r set
up to pre vent "ovcrmodulation." D ur­

in g. normal usage. voice ampl itude
peaks sho uld not be qui te high e nough
to fo rce the limiter into action. Doing
so cou ld create audio distortion.

An important term in FM modula­
tion theory. besides devi ation. is the
RATE OF D EVIAT IO:-': . The rate is
the speed that the carrie r moves while
deviating and is a function of the Ire­
q uency of the aud io prod uc ing the de­
viat ion. Whe n the deviation va lue and
the rate of deviati on arc combined. a

t 'hoto /J. All inside top "iell' of the chassis ami tube layout.
Plwfll E. Inside bottom \'it 'll' of the LOII/pk ill deviation meter. Note
the mechanically stable design.
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Fig. 1. This is a complete schematic for tl l.ampkin model 205A FAt modulation meter.

IUrI .. ".... ~.

" '~ " """"- ~. ..~........ -_.
'-> 1"'

."
U~OU MU

modulat ion index value is establi shed.

Ham FNI transmi tters are limi ted to a
modulation index of 1.67, where the
index value es tablishes the maximum
bandwidth to be occupied by the emit­

ted signa l. Modu lat ion index for a sig­
nal is found by dividing the peak
signa l deviation by the highest audio
frequency being transmitted.

Measuring deviation

There arc several methods available

to a ham that arc suitab le for measu r­
ing devia tion , such as a Lampkin FM

modulation meier, oscilloscopic spectra l
di splay. Bessel functions. etc.

Bessel functions are used as the basis
for calibrating all dev iat ion measure­
ment equipment because it is accurate
a nd repeatable. The technique ut ilizes
a carrier null that involves the observa­
tion of when the FM carrier amplitude
passes through a null or zero point.
The carrier amplitude will predictably
pass through a null at several modula­
tion index poi nts such as M = 2.405
and M = 5.52 as the first two of a series
of null s.

Ca libra tio n of de viat ion in vol ves

app lying a single sine wave audio
voltage of known frequency to the
voice input of the transmitter and in­

creasi ng the audio amp litude until the
carrier reaches a nu ll. The null is de­
tected as a loss of heal note in a CW
or SSB rece iver or as a carrier loss as

observed on a spectrum analyzer. If
the modulating audio frequency were
I kHz. the n at the first null the devia­

tion wo uld he exactly 2AOS kblz, and
would be exactly 5.52 kHL at the second

null. It is usually easier to detect the fi rst
null than the second whe n listening 10

a beat note.
For ca libration purposes, it is prefer­

able to identify specific or whole num­
ber deviati on values instead of using a
number like 2AOS kHz. Therefore.
specifi c audio frequencies can be cal­
culated for a value of deviation by us­

ing the fo llowing equations:

F<It, = A F x M(at null )

or

Fig. 2. Block diagram of the Lampkin 205A FM modulation meter. Tile design uses a
single conversion superhet receiver utilb ng a dual-slope FM detector.
28 73 Amateur Radio Today· September 2002
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Audto Frequency Values

0- n, In kHZ) 1Sl ...... (in Hz) 2nd ...... (in HzI

, .1 5.8 181.2

, 831.6 sea

3 1.2.-7.4 543.5

• 1663.2 724.6

5 20190 905.

• 2.901 8 1086.9

1 2910.6 "'"
Table 1. Audio frequency values required
10 create a specific deviation using either
the first or second null.

r------------------------~I LED FLASHLIGHTS (and moret) • Lasts 4 times longer than regular I
I flashlights I
I . Lifetime warranty incl uding LED I

lights
I . Shockproof I
I . Features 4 high intensity LED I
I lights I
I . Powered by 3 AA alkaline baneries I
I Colors: white. blue. red. and green I
I D & L Antenna Supply Co. After conti nuously being turned on for I
I Secure Ordering On Line at 14 days (336 hours). it was possible to I
I www.wavehunter.com read a newspaper using only the output I

1-800-965-8880 from this amazing system. This item
I Prices from $4.95 to $59.95 sold out at Dayton! I
~------------------------~

Table 1 provides a list ing of audit)
freque ncies tha t wi ll produce spec ific
values of deviation that were derived
from the equations. The table indicates
va lues for both the first a nd second
null. Setting up ca lib rat ion at a single
nu ll is generally a ll that's req uired, but
some times the second nu ll provides
confidence in the measurement at the
first null.

Ham Mall
11Je world 's largest internet store dedicated 10 Ham Radio!

www.HamMall.com
This is the in ternet store that has it a ll! Open 7 days per week - 24 hours per
day. Browse through our cata log vie wi ng pictures.descriptions, accessories,
and our low prices . If you are looking for a hard to find item. Ema il us at
Bill @H am Mall.com, and we will try to locate it for you.
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•f-'1 fIelll IIIOIl' anvnablI
WI irIcIudIId li:rJ1lad

" 1IIelrts all FCC
ideotIIIcahon~

• Eighl jliOll' • ••, ...ble.
I lill I it'll " I J9"$

• fullv erdoMd CTCSS.....,
• AJ I 32 EIA lOneS nom
67 0 to 203 5 Hz included

• Pe rfect lor mobileI
base appliCations

TE-32
525' • 33" • 1.r

lH 2 ...1l1·1DH CTCSS &leN'" $49.95

• 51 CTess Tones
• 106 OCS Codes
• 5oclPorts 157f\etluIer Suflsa1ller5
• ()HiIe Comput..- Help
" flepeater CW ID
• Ail T+IllI l oading& AniIy$I5G~

• Signaling Formats' CTess
OCS &DTMF

SS-604 CTCSS Encoder
66' l l .l13' l .21·

SS-W DIP S.llcll ,,",grtlllmabl. eTeSS bccMIer S21.95

• OIP $WiIdl ptOllr~mable
• Uinialllll! in $il\I
• 37 ( IA lOneS, 27 non·standard
teres ncrn 33.0 10 2s.4.1Hz ffltkJded

• neerse BU~1 buin·in
• Easy 3 will! llool<up

Tp·3200 Share<! flepeater TOOl! Panel

TP-32DO DTib!' Top Versi on $261.15 each rA::::Sl
TN200RM-A Single RackMounl 'Il1lon $271,95 each ~

"TP-320ORM·I lrip l. Riel Moont V8l1lon $279.15 eath I~ I[H Aulomatic Morse Code Illefltihllf
' Holds up IoIl1Il11 TP·3:/00s ~ 185' . 1.12". ,35'

Call o r write to receive our ID-I AlrtDlllltic Morse SIIIIOI Idenlm., $69.95

fu ll Product catalog '" vi.. .COMMUNICAnONS SPfCIALISTS, INC_
our Web site for complete = _<Qt; K£Sr TAFTA~ " ORANGE. c.-~
intonnation 8t: i_ m.-J 998-3G21 • FAA(114)91~

hUp:llwww.com-spec.com _"E';:'';~~.t-~. (8OD)~

When in Seattle visit us at:
Radio Depot, Suite 176, 5963 Corson Ave., So. Seatt le, WA 9H lO8

Phone (206) 763-2936 Fax (206) 763-4 172

C hec k c ut all we ofTer !

Call Wall QSL Manager Listing News , Announcements and Specials
Ham-to- Ham Discussion Groups Ham Shack Photos

VisalMaslerCard accepted on line. Free shipping in continental US on all orders over $ 100.

Inside a deviat ion meter

To measure deviati on with a n instru­
me nt such as the Lampkin, the emitted
signal must he detected and the peak
carrier shift must he dete rmined using
a calibrated reference . T he Lampkin
uses a linear "S" c urve produced by a
du al-diode slope detecto r to convert
carrier deviation to an instantaneous
(peak) AC vo ltage that is di splayed on
a calibrated meter, When se tt ing up the
de viat ion meter, the "S" curve must he
evaluated or calibrated against a
Besse l function measurement.

Fig. 1 shows a complete schematic
for the Lampki n FM modulati on
meter. wi th a block diagram shown in
Fig. 2. It's gene ra lly easier to fo llow
an overall device function wi th a block
di agram. The Lampkin utilizes a con­
ventional superhet receiver design that
has a n untuned inp ut and mixe r. With­
out tun ing, the input will accommo­
date any signa l creating a strong mix
with the loca l osc illator, incl uding any
of the oscillator 's harmonics. In es­
sence. the input of the Lam pkin will
accept for deviation measureme nt any
signa l operating from about 24 MHz
up to 500 M Hz. The local osci llator is



Fig. I and the hardware pictured in
Photo B carry the same model num­
ber, the hardware has so me slight dif­
ferences in internal wmng. The
schematic matches the ad hardware
sho wn in Photo A. The basic model
diffe re nces are in the measurement
scales. "vhere some models are sing le
runge whil e others arc mu ltiple range .
Otherwi se . the o perat ion 31lJ capabil­
ity arc essentially the same for all
models,

For the age of the instrument. it has a
very stable design that was well
thought out for the application. As a
result, the instrument is well suited for
ham rad io measurement applications.

.11111.0

....'~ I' .....

+

+

Fig. J . A detailed layout of tile dua l-slope detector, amplifier, and AC volnneter used f or
making a frequency deviation measllremellt.

I-"ig. 4. This is the 8('1 1('ra l shape of tile "5 " clin e produced hy tire
dual-slope FM detecmr: The CUIT t,a ends are set at :i:60 klh A
linear deviation mea,\wy.'m('1lf /IIay be mode (1 / values below 25 kJ1:.
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I . Warm up the Lampkin for a
minimum of 15 minutes to min imi ze
oscillator drift .

2. Press the "quiet" butto n and adj ust
the meter ZERO adj ustment to achieve
a ZERO reading o n the meter.

3, In the T UNE MAX position ,
couple the input signa l to ac hieve a
me ter indication of 5- 8 kHL wh ile ad­
justing the mai n tuning dial - any dial
se tting that achieves the desired sig na l
le vel is correct.
~ . Select T UNE ZERO and adj ust

the fine tuning knob for a ZERO
meter ind ica tion. Verify the zero se t­
ting by toggling the POS-!\EG
swi tc h to a verage the ind ic ation .

5. Selec t MODULATION and speak
into the microphone using a reasonably

Maki ng frequency deviation mea­
surements with the Lampk in is very
easy and requires only a few moments
of one's time . The important thing to
remember is that ample signal must he
coupled into the instrument. Coupling
is accomplished by d ose proximity of
the Lampkin 's antenna to that of the
transmitter. With the instrument's se·
lector switched to TUlS"E MAX. the
signal amplitude coupled into the lamp­
kin should cause the meter poi nter to
rise to a value of 5-8 kl- lz, hut not ex­
ceeding 12-1 5 kHI.. where saturation
cou Id occur.

The ste ps for sett ing up the instru­
ment and making the measurement are
as foll ows:

Using the La m pkinsignal amplitude and that reduction is
important when making a deviation
measurement using an FM detector.
The objective being to me asure the
carrier deviatio n. no t di splay the no ise
as a factor o f deviation.

Referring to Fig. 3, the FM detector
used in the Lampkin is a dual-diode
slope ~1 detector. In reality. it is two
A.\1 detectors offset in frequency such
that the combined outputs will produce
a linear "S" c urve over the desired de­
viation measurement range . To obta in
a linear "S" curve, only a portion of
the curve is suitab ly linear fo r mea­
sureme nt applications. As shown in

Fig. ~. the total
frequency offset
in the two detec­
tors is 120 kHz.
and the maximum
measurement por­
tion used is 50 kHz
(+"'5 kHz ). How­
ever. most ham l-~1

sys te ms uti lize
only the ±5 kHz
portion of the
curve .

Apparently there
were several mod­
cis o f the Lamp­
kin deviation meter
made . with each
having the same
model number hut
slight differences
in the ci rcuit . A l­
though the scbc­
matic show n in

I
I

I
I
I
I

o
o

,------ ---
+ - ---- ---
o

designed to operate o n a fundamental
freq ue ncy from about 26 to 49 MHz
to prov ide a sig na l mix into an IF of
2 MHz.

To ward off inad vertent sig nal mixes
with wea ker sig nals found on the vari­
ous bands. the recei ver's gain factor is
intentionally lo w. A fairly st rong sig­
nal is required at the Lampkin 's an­
tenna. and one of the bene fits is noise
reduction that improves the reliability
of the measurement . If you ' ve ever
opened the sq uelch of an FM receiver
you 've obvio us ly heard the whi te
noi se that emanates from the speaker.
White noise is reduced as a functio n of



Local Oscillator
fr<q..ency - mHz x2 ,4 >5

Multiplia
x6 x7 ,8 ,9 xlO xn
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Fig. 5. This chart .dulII's the local oscillator 's tuning range with the usable frequency
{'Ol'erase via harmonic mixes. The typical measurement nmgr is frosu 2-1-500 Mil:..
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such as the Lampkin. it is rarely used
un less the operato r is involved wi th
freque nt eq uipment maintena nce ac­
tivities. But as a ha m. we 're respon­
sib le for the emissions from ou r
transrniuer regardless of who made
a nd/or mai nta ins our eq uipme nt.
Therefore . it's wise to pay atte ntion
and measure the e missions from our
gear on a period ic basis. Lampkin FM
modulation meters are usually avail­
able for a low price. making the m a
valuable piece of equ ipme nt to ha ve
incl uded in one 's test eq uipment
stable.

The following refere nces arc pro­
vided for those in terested in further
study of FM mod ulation theory and
measuremen t tech niques .

s teady voice note. O bse rve the meter
read ing for the indicated peak deviation
value.

6. Test complete .
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Conclusion

Test equipment by default is desirable
on ly when it's needed to make a mea­
suremc nt. With a piece of eq uipment

Your Ad Cou ld Be Here!
Call
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1-800-677-8838

for
rates
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Jack R. Smith K8Z0A
7236 Clifton Rd.
Clifton VA 20124
[JackSmith@cox.rr.com]

YOU Can Build This VLF to HF
Loop Receiving Antenna

Part 3 of3.

Linearizing a nonlinear world: We would like [he loop '5 tuned frequency 10 linearly
track the coarse tuning control. If the loop runes from 2.00 to 7.00 MHz, we would like
the same number of degrees of revolution of th e tuning knob La cover 2.00-3.00 MHz
as it takes La cover 6.00- 7.00 MHz.

Parts availa bility

A fe w of the parts may prove difficult
to find:

• Vaructor d iodes 0 1-D4. I used
Motorola ~IVA~1- 109 diodes. now un·
fortunate ly obsolete. The :"ITE-61 8 is a
subst itute and is carried by major parts
houses such as Mouser Elec tronics,
I000 North Main Stree t Mansfield.
TX 76063 : 1 -800-3~6-687 3 : (hllp:/1
www.mouscr.corn ]: part number 526­
NTE6 18.

• BN 43-202 binocular core and FR­
7 1/2-6 1 ferrite rod . I found these at
Ocean Suue Elec tronics. (1 Industria l
Dri ve , P,O. Box 1458. Westerly RI
02891: ~01 -596-3080: (fax) ~0 1-596­

3590: [hup.r/www.oselectronics.com].
• Surp lus loopstick. Ocean State

Electronics lists an inex pensive 3-1/2­
inch, II2-inch-diamcler loopsnck. part
nu mber LA-540. I purchased several
of these some months ago and mea­
surcd the inductance as 11 40 IlH with
the suppl ied coil o f approx imately 105

gcofcx ,('om!Artie Ie_Folders/potsecrctsl
potscrct.htm].

A single 3,3k ohm resistor to ground
from R II 's wiper reduced the tuning
erro r signifi cantly,

f " fu =~ 159.16

UC' IJ:IY+8.5 +447,6e v-k"o )

where :
Cis capacitance in pF

"0 = 1.24
k == 2.698
v is the applied voltage. in volts

If we assu me that L is in J.lH , C is in
pF, and f is in MH z, and then substi tute
Equatio n [51 into [4 ], we ge t (6], the
luning frequency fin MHz a" a function
of tuning: voltage v,

1
f = r.r; I~I

2Jtv LC

where :
f is the frequency in Hertz
L is the inductance in henrys
C is the capac itance in farads

At firs t g lance. eq uation [6) doesn't
look parti cu larly linear. Howe ver. it
turns out that it isn' t too far away fro m
a st raight- li ne relation sh ip, as can he
seen in the error plot.

To sec if the lineari ty could he im­
proved, I modeled the behav ior o f the
c ircuit using an Excel- spreadsheet
and experime nted with various values
o f resistance betwee n the wiper o n
R 11 to +12 V or to ground. based upon
the 3-tu rn air loop of 9 .3 J..IH induc­
tance . An e xcellent tutorial o n using
resistors to c us tomize pot respo nses

V- Yo can be fo und at R.G. Keen 's Weh page
C = &.5+447.6(' k [5] 'The Secret Life of Pots," [http: //www.
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In the loop tuner. C consis ts of the
capaci tance of varactor di odes D 1-04,
the turn-to-tum distributed capacitance
of the loop windi ngs, and strays.
(We' ll ca ll both of these last two items
together COlIn )'

Equ ation 5 provides a good fit for
the capacitance versus voltage rela­
tionsh ip for the ~IVAM-I 09 d iodes
that I used over the range 0.5 vo lts
thro ugh 10 volts:

I
f we were using a mechanical vari ­
able capacitor. we wouId usc o ne
with plates cut for "straight line

freq uency:' A varactor equivalent of
these ingeniously shaped capaci tor
plate s. unfortunate ly, isn 't available .
So. how do we approx imate st raight­
li ne frequency tuni ng wi th potc ntiom­
ctcr and a varactor d iode'?

The resonant frequency of an I.C
tuned c irc uit is g iven by:
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turns. The approximate tuning range
with the tuner is then 97 kHz to 765 kHz,
using low and high modes. It wo uld be
possible , of course, to remove suffi­
cient turns to move up resonance . (The
LA-540 loopstick is not the one re ferred
to in the te xt.)

• Q-Dope . Ocean State Electronics
carries th is product.

• Relay K I is an Omron model G5V­
2·H I with a 12-volt coil. T his rel ay
plugs into a l4-pin DIP socket and has
contac ts optimized for swi tching low- r-------~ L_ "",'."',,,"..".."-':"::='=""'=:==::::'':''::==:''':=':':::::::::::':'_
le vel signals . Mouse r ' s part number
is 653-G5V-2-H I-DC 12. M ost major
supply houses carry Omron relays.

• Printed circuit board. A printed c ir­
cuit board is availab le for th is project
from Far C ircui ts. I SN640 Field
Court, Dundee IL 6011 8; voice/fax
847-R36-9 148; [hup.z/www.cl.ais.nct/
rarcir/] .

Antenna Engineering Handbook,
2nd Editio n, Richard C. Johnson &
Henry Jasik , eds., McGraw H ill , New
York NY, 1984.

Antennas, 2nd Edition, John D.
Kraus , McGraw Hill, New York N Y,

1988.
The ARRL Antenna Book, R. Dean

Straw, ed ., A merican Radio Relay
League, Newingto n CT, 1994.

Ferromagnetic Core Design & Ap­
plication Handbook, M.P. " Doug"
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Fig. 10. Tuning error with and without compensation resistor.
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J.D. Harper K6KSR
8260 Christie Drive
Frisco TX 75034
[k6ksr@earthlink.net]

"CO Lidsville, CO • • •"
Are you in one of these QSOs?

Welcome 10 th e Lidsvillc Amateur Radio Club net, where you can enjoy complete
freedom from tiresome ham radio protocol and FCC compi iance. The net meets anytime,
snyp lsce. To find fellow net members, simply scan the band for signals that are
overtnoduleted, sever ely distorted, and consider ably out of band. Then , just check
yo ur brain at the door and join the f un!

"T alkin' 'bout antennas - you know
much abou t stranded waves'!"

"Well, I knowed a couple ga ls in the
Navy what go t accidently locked in the
beer cooler over to the Hatch Cover
Cafe in San Diego.., ' bout 20 years
ago, You could consider that stranded,
hey'!"

• • •

"Hey, good huddy. you tell me
whe re I can get me a PL-259-to- AC
adapter '! I'm fixin" to use my house
wirin' for a stealthy antenna: '

"That 's a tough one - them things
is rare . Fact is, I don't ' me mbe r seeing
one hefore , That's prohly gonna he a
spec ial order."

"Maybe I'll J USl try a Lid-Lushup
and go wire-to-wire."

"That' ll work. Gimme a call when
you test it. I' m lockin' to see how good
it wo rks : '

"Ncg-uh-tory, o ld huddy. I'm talkin '
' bout waves on my antenna fccdcablc .
you know, them spikcy things that run
up and down your cable and keep your
signal from shootin" out the e nd of the
wire: '

• • •

"Hey, I te ll you ' bout that o ld guy
who jum ped 0 11 me the other day fer
not idcnti fyin'?

"Nope, But I'll bet he was a member
of the Freque ncy Fun,"

"Well, anyway, th is old guy is
rellin' me that I gona identi fy ever
ten minutes, plus duri ng a QSO. SO I
te lls him tha t I know who I'm talkin '
to and the guy I'm ta lking to knows
me, so what 's the big deal. I say:'

" Right on, o ld huddy. Whau u th ey
thin k, we ' re stupid or so mcthin"? I'd
identify more ofte n, exce pt the dang
ca ll the FCC give me is 100 hard to
reme mbe r. In fact. the othe r da y this
guy came up and asks me. ' He y,
fe lla . you forge t your cal lsign?' And
I got him hack rea l good. ' Ye p,' says
L ' I sure ly di d !'"

I was you. I'd check it fer collusion
and oxidation: '

" It might he my co-axel cable, too. I
a in' t waxed it in a whi le ,"

"Roger that - that's one way to
keep them rotten little cs-dubya-r off
your cable."

"Oh, double roger that - they just
slide right off! "

* ••

• • •

• • •

"My bea m don 't see m to he
workin". Eve r ' t ime 1 rotate it, some
signa ls go a way, and othe rs come
boomin" in ,

" I think it's your grammar match. If
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"Say, bud. I need an antenna fer my
RV, You got any ideas?"

"Roger-dodger. If 1 was you, I'd get
me a G5 - I unncrstan' they're made fer
RVs: '

"What abo ut a Scrcwdri ...'er?"
"Don' t thin k you'll need it 10 se t

up the G5, bu t I got one if yo u need
it. You wa nt a regular one or a
Phi llips?"

Hey, we 're in luck: There 's a QSO in
progress ... on I ..U 45 MHI. ...

"Oka y, o ld man, how's my signa l
over at your QTHT

"Fine bidness copy, o ld huddy. Your
sig is hittin ' my Wisdom ante nna j ust
ri gh t We must he in phase with each
other."

"Roger that - my rig is phase-modu­
lated. And with my tri-bang beam. I
can walk a ll over anybody - I O~4T



9/11 '" Rig Rucks

Hillshoro ugh . xo, I'm not totally 100%
a raw fooder yet. More like 90%. Okay,
so maybe I' ll only live to he 110 instead
of 120 .

lf you subscribe to NH ToDo you' ll
have a long list of things you' ll want to
do while you're up this way. But at least
give me the pleasure o f sha ring my wild
fl ower exc itement wi th you for a little
while, It' s an experience you won' t forget.

And while you're here, be sure to in­
clude a visit to Franconia Notch, where
we have the O ld Man of the Mountain,
the Cannon Mountain Tramw ay, The
F lume, and the Old Man 's Foot Basin .
Oh. and Clark's Trad ing Post, with a
bunch of old-time music machines . Pl us
nearby Lost River Caverns. Your fa mil y
will have a pack of lifetime memories.

The Debt

Maybe you've read that family mem­
bers of the WTC vict ims will be ge t­
ting an average of $1,1 85,000, wi th a
mi nimum guarantee of $250,000, and
on up to $4.7 mi llion, And that they're
complaining that it isn' t enough .

To maybe pu t that into perspective,
fami ly members of American soldiers
killed in action ge t a death benefit of
56,000, half of which is taxable (w hich
puts the net at about $4,500), pl us $1,750
for burial costs, Surviving spouses get
$833 a month unti l they remarry, plus
$21 1 per month for each child under 18.

Our beloved Congress, which is respon­
sible for this mess, just quietly voted them­
selves yet anot her genero us raise. These
are the people you have bee n unable to
prevent yourself fro m re-electing every
two and six years. These are the people
who vo ted the mselves a S180,000-plus
yearly pe nsion be nefit, even after o nly
one term in o ffice . A 20-year mi litary
retiree gets a $ 12,000 a year pension .

T here are two lessons here: ( I) Never
Re-elect Anyone: (2) Jo ining {he mili­
tary these days is an act of mon ume ntal
st upidity. It 's tcduy's equivalent of sla­
very-with no freedom, little privacy,
and no t much pay. And, wow, do the
food and living standards suck!

N EUER SRY DIE
continued from page 4

"Don't need to . I can see it from the

shack w indow. Looks fin e to me ­
j us t up there spin nin' in the wind."

" Roger-dodger, 01' huddy. Hey, you
suppose that ' s what the y mean when
they say 'eyeball QSO'T' fa

I loved the challenge of working a
hundred countries in one weekend, And
the challenge of working all 50 states in
one night. Of operating from weird places
and providing thousands of contacts for
OX hunters. Of making contacts through
Oscar all over Europe. Of working my
home station on 75 m from Australia. Of
patchi ng OX stations on 20m into 75m
roundtable contacts. Well, yo u've read
all that a doze n times, so shu t me up
wi th your ham adve ntures, with stories
of the exciting times you've had. Share.

I write about skiing because I want so
much to ge t you to feel the thrill of zip­
ping dow n a slope . Our language is to­
tally inadequate when it comes to talk­
ing about feelings . T here ' s the thrill of
scuba d iving around reefs . Of be ing able
to go freely up, down, or any di rection.
It 's like flying.

T here must he some reason you're in­
terested in ham rad io . So, what is it?
Share.

Have you go t a piece of equipment
that's really fun to usc '! Tell us about it.
M ake me unable to keep myself from
ge tting one .

Have you gone on a OXped iti on and
had a hall'? Make me jealous. If you
have n't ye t. how come'? There's noth ing
like ge tting on from some place and fac ­
ing a thousand or so ops. all trying to get
through to you at once . Talk about king
of the hill ! You ' ll never forge t one
minute of such an ex pe rience for the rest
of your life,

Get your word processor busy and
dump to [design73@aol.com], or send a
d isk, printout and any illustrations to 73
Magazi ne, 70 Hancock Road, Pcterbor­
ough NH 03458,

Share.

Cor ne Vis it

With a ll their attention focused o n the
Enron . worldCom. and other accounti ng
frauds, the biggest fraud, by a wide
margin, has been totally ignored hy our

Next summer, if you and yo ur fam ily semi-vigilant, hut carefully blindcred media.
are within driving distance, plan on Of course, if you as k the president or a
comi ng to New Hampshire - and al low congressman how much the federal gov­
some time to visit me and le t me share cmment is in debt the odds are they' ll
the exci tement I ge t fro m walking tell you it's $3.5 tri llion. The National
through the pastures of my farm and Center for Policy Analysis added up the
looking at the unbelievable profus ion of real figures on federal obligation s - the
wild flowers, I' ll even let you buy me a stuff that's been swept under the carpe t
$5 Chi nese buffet lunch in nearby by accounting sle ight-of-hand. Like the
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" How much po wer you runnin' o ver

th T'ere.
" Don' t rig htly kno w. Don 't have a

power meter, j ust a voltmeter and a
wattmeter,"

"We ll, j ust remember tha t voltage

mu ltiplexed b y amps gives you the
"power.

"Yeah, we ll, I tried that form ul a­

tion , bu t a ll I get is a bunch of dang
numbers."

" Roger that. I wish these manafacters

would s implify things with a knob that
said , ' low, mediu m , h igh, and m ust­
g o - t o - t he - ' m e rge ne y- roo m - fe r ­
bleedin ' -ears.'"

* * *

* * *

"Hey, old good b uddy, you got yer
amp on '?"

"Yep - got my lineal up all the way.

How's the sigs?"
"Probly 100 o ver 9. You' re so loud

that I had to use my accenuator control
or you' da b lowed m y speaker off the

desk ."
" I noti ce that you're crashin' in here,

too. I turned my gain all the way down
and left the room j us t so's I could copy

"you.
" Well. thanks for that report What's

yc r 20 BTW ?"
"Over here in Murky, Tex as. How

ahout you?"
" If that don ' t beat all! I'm in Murky,

too~ what's yer street there '! O ver."
"Lemontrcc Lane, Yers?"
" I' ll he hornswaggted! Hey, Bud, do

me a fav or - step ouua yer shack and
look north a nd tell m e what my beam

looks like fro m yer p lace ."

"Roger that - ' course, I th ink ye r
rcfcrrin ' to standin' wave s, which are
the ratio of up to do wn. Now I d on ' t

know how tru e it is, b ut I heard a Iella
ham talkin ' ' bo ut how yo u get rid o f
them things - some new product
called 'Wave Bye-Bye .'"

" Roge r and QSL on that, good
buddy. I'll see if! can' t get me a can or
tube or box of that stu ff . You know

where to get it at?"
"Probl y special order."



Men's sperm counts arc
dropping. Gee, what a sur­
prise! They' ve dropped about
50% in the last 50 years and
scientists have been trying to
figure out what mi ght have
caused this.

Is this God's way of limi t­
ing the world's population?
Gaia seems to be able to sel f­
correct for some problems,
perhaps Gaia 's doing some­
thing. Scientists suspect it's
the water.

Our water supply is loaded
with PCBs, DDT, estrogen
from those birth control pills.
One survey found 95 con­
taminants in waterways across
the country. They found the
breakdown products of nico­
tin e, caffeine, steroids, insect
repellents, antimicrobial soaps.
detergents, artifi cial estrogen.
and so on. Yep, and we' re
drinki ng that crapola. Well,
we are unless we've wised up
and are distill ing our drinking
water.

Check [www.steamdistillcr.
coml for u Sllv still.

Of course that won't keep
you from getting loaded with
growth hormones and antibi­
otics when you eat that Big
Mac. And there's good reason
to suspect that these, too, will
be affecting sperm. Same
deal with the mass-produced
chickens. And eggs. I see
where eggs from free-ranging
chickens, fed vegetables in­
stead of commercial chicken
feed, are going for $4 and $5
a dozen. HOlm, but how many
of those veggies are organic,
having not been grown in
mineral-depleted soi l usi ng
chemical fertilizer and then
sprayed with pesticides to
ward off the ensuing bugs?

We' ve sure made a mess of
things by leaving our food
supply up to a few giant cor­
porations who have our money
in mind, not our health. And
then trusting our governmen t

more dangerous to dri nk. The
chlorine is there to get rid of
germs, not to remove used
medications.

Gee, do you think that this
brew most people arc drink­
ing could be linked to the
dropping sperm count?

Sperm Counts

of 49.5% meat, 49.5% fat,
and anyone's guess on the
other I %, which ineludcs
growth hormones and antibi­
otics, plus a generous dusting
of manure . They' re cooked
"well done" to try to kill all
the pathogens.

Cows no longer graze on
grass, they' re stuffed with
corn in restrictive feed lots.
This makes it so they don't
have to take several years to
grow, but are ready for
McDonald's in a year and a
half.

The FDA meat inspections?
Har-de-har.

Betcha haven't given any
thought to where all the pre­
scription and over-the-counter
medications go after people
take them. Hey, where do you
think? The same place prod­
ucts of nicotine breakdow n,
caffeine, steroids, fecal stuff,
insect repellent, detergents,
and so on are found ... in our
waterways and water table.

Lacing our drinking water
with chlorine and fluorides
doesn' t do anything to get rid
of the contam inants. Actually,
it just makes the water even

Sub liminal Messages

Do they work? If sa, why?
Researchers have found

that visual subliminal mes­
sages do work. Audio mes­
sages don't. And the reason
makes good common sense.

With visuals we have two
ways of looking at things ...
left- and right-brain. We nor­
mally read with our left brain.
reading one word or phrase at
a time at a speed of a few
hundred words per minute,
while if we learn to read with
our right brain we can read a
whole page at a time .. . in a
second or two . .. like looking
at a picture. Thus, when
something is flashed on a
screen, even for a fraction of
a second, so short a time that
it doesn' t make it to our con­
scious mind, it registers wi th
the subconscious.. .and can
thus influence us.

No, none of those aud io
tapes being promoted to help
people stop smoking or lose
weight do any good.

Our Water

Doctors at Work

A note from a Viet Nam
veteran thanked me for mak­
ing hi m aware of silver col­
loid. He said that many of the
infantry men from the war
have been suffering from a
recurrent fungus they have
called jungle rot. He's tried
every ki nd of antibiotic oint­
ment on the market, plus a
half dozen ointments from
the VA. None worked. When
he tried a weak solution of
silver colloid the burning and
itching stopped immediately.
He put it on twice a day and
the rash completely healed.

Speaki ng of which, I've got
a new silver colloid-making
kit available . This is item #82
from Radio Bookshop and it
includes a 120V power sup­
ply, silver wire and instruc­
tions. It 's $37 via priority
mail. You need this stuff to
help ward off colds. flu. an­
thrax, fungus. warts, jock itch,
and so on.

Jungle Rot

whi le r was doi ng my daily
walks and sopping up D.

Vitamin D

It-which? There's the vita­
mi n D our body makes when
we expose it to sunlight. This
is the vitamin D our bodies
have been making for a mil­
lion years and depend on.
This is the vitamin which
helps prevent cancer and a
buneh of other diseases. Then
there's D2, the synthetic vita­
min D we get in supplements,
whieh seems to he of little
benefit to us. We need to get
out in the sun, the way our
ancestors did.

No, it isn' t healthy to burn According to the Journal of
your skin. Just build your tan the American Medical Asso­
carefully. Sun screen? NO clarion. properly prescribed
NO NO! Avoid that stuff like drugs for properly diagnosed
the poison it is. Oh, I haven't diseases kill over 100,000 pa­
gotten you to read Russell tients a year. That's 2,000 per
Blaylock's book, Excuotoxins. week.
yet? Sigh. Hmm, hey, guys, what

Gee, but what about skin about the death toll from
cancer from too much sun'! properly prescribed drugs for
It 's your diet that does that, improperly diagnosed dis­
not the sun. You need those eases'! And deaths from im­
Omega-S oils. properly prescribed drugs?

A lack of the UV-B rays Another JAMA report said
helps promote cancer, depres- that half of all prescriptions
sian , SAD, obesity, infertility, arc either inappropriate or
PMS, autoimmune disorders, unnecessary.
diabetes, arthritis, fatigue, and Then there's busybody Ralph
so on. So get yourself out into Nader's study which reported
the sun every day and do a 180.000 deaths a year due to
coupleof miles of fast walking. hospital negligence .
Hyperventi late to get more Plus how many deaths due
oxygen into your system. to diseases caught by hospi tal
And no wearing any glasses. patients from other patients?
either. The next time you bite into

You ean combine your a Big Mac or a Whopper, you
hamming with your exercise, migh t mull over these statis­
if you want . I se t up a re- tics. Oh, did you pass up
peater so I could use my 2m watching the PBS program
HT and make contacts on the American meat pack­
through my home station on ing industry? Our national
20m. I had a ball talki ng with food used to be the hot dog
friends all around the world - now it's the burger, made
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$ 12.9 tri ll ion that's been
"borrowed" by Congress from
Social Security. Like $16.9
trillion for Medicare. The
whole works adds up to $35
trillion, ten ti mes what we' re
being told. That's $ 120,000
for every man, woman. child,
and Muslim sleeper. Yes,
Congress has cooked the
books just the way the brass
at Enron and WorldCom did.
Will we see heads roll? No.
More likely we' ll see the gov­
emmem printi ng presses roll
out more money, accelerating
our inl1ation to cover their
tracks.



Continued on page 62

protecting the revenues of the
drug industry, not the welfare
of the public . As with most
things having to do with the
government, the public has
almost no way to influence
what's go ing on . That' s left to
lobbyists and the ir generous
drug company benefactors.

Organ Transplants

The only reason anyone
needs an organ tra nsplant is
because they've rui ned the
one they started o ut with.
And, unless they make some
major changes in thei r life ­
style, they ' ll immediately get
busy destroyi ng the rep lace­
ment part. And ditto goes for
bypass operations. How are
people destroying thei r body
parts? With poisons, stress,
lousy nutrition, lack of exer­
cise. lack of su nlight, and
de hydrat ion , that ' s how.

Say When

The govern ment has inched
up over the last ce ntury from
taking 20(; o f our earn ings to
a current 47%. It' s the old
frog-in-the-ke ttle bit, o nly we
are the frogs.

The resu lt has been that it
no w takes two peop le to
cam the same re lative pay as
one used to when I was a
kid . One is working for the
fami ly, the other just to pay

Beautifully ha nd-polish ed.

S tamp ed b rass case and
b ezel.
Curved glass crystal.

Wa ll or bulkhead mounting.

Mad e so well they last from
generation to generation!

Order this month and save
$20!

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237

Chelsea Clock

your ivory tower gate. lo wer
the drawbridge, and at least
ad mit there' s a world outside
whic h needs exploration. This
is a world into which J.8.
Rhine, the Princeton Labs.
Dean Rad in. and John Mack
have ven tured wit h their
pioneering work.

Hanky Panky

Clockmakers since 1897

The choice of The Coast
Guard Foundation.

Quartz Clock

4" Dial

I wo uldn' t try to mille your
thoroughly inculcated be lief
in doctors and the FDA's role
in protecti ng us except for the
article in the June 24th Busi­
ness Week 0 11 drug research
credibi lity. Or, more accu ­
rate ly, inc red ibility. Yep. HW
took a big bite out of the
medi cal advertisi ng hand that
feeds "em .

The drug co mpanies that
invent and pate nt new drugs
have to get them okayed by
the FDA before they can foist
them o n the publi c. And this
means they have to get scien­
tists to do research projec ts.
The scientists know that if
they come up with negative
fi ndings they aren't likely to
get any more work from the
drug co mpany. And the drug
company has no incentive to
submi t negative projec t re­
ports to the FDA. They bury
them. The FDA docs no re­
search. they j ust depe nd on
the drug companies for thi s.

The bottom line for all this
is right where you know it is.
The FDA is in the business o f

End oftoday's lesson. Please
remember to pay your dues
by teaching this tec hnique to
an y friends who can usc the
help. And tell ' e m about 73.

Those Pesky C rop Pa tterns

No, despite some silly de­
bunk ing, the crop circles, as
they ' re being called. are not
being laid down by two old
Bri tish farmers with nothing
better to do. There are reli­
abl e reports from as early as
1678 o f such st range patterns
sudden ly appearing in crop
fields. Over 9.000 of these o f­
ten -huge patterns have been
recen tly reported in almost 50
countries , and they've been
laid down in j ust about any
kind of crop, including Japa­
nese rice paddies and even
sno w and ice areas.

The best book I've found
on them is Crop Circles by
Judith Moore and Barbara
Lamb. The co lor photos arc su­
perb and worth the $25 price
lo r the 266-page 8-1/2" x 10"
book. ISRN 1-1':91 1':24-32-5.
See [wwwlighuechnologycoml.
Barnes and Noble got me a
copy.

No, we sti ll haven 't a d ue
as ( 0 what intelligence is cre­
ating them. We don' t know
how or why they 're being
made, nor can we duplicate
the process with any known
technology.

It 's interesting that crop
circle groups have been able
to ge t together and meditate
on a pattern , which then turns f-- - - ----- - ---------------
up the next morni ng in a
nearby field.

Why are they happen ing '!
The book specu lates at
length. hut the bottom line is
that we just don ' t know. The
book was published in 200 1,
so it doesn ' t include the re­
cen t replication or the mes­
sage sent ou t from the
Arecibo d ish 30 years ago,
with the alteration o f the hu­
man body depiction changed
to a large-headed alien.

This, like UFO sightings,
conractcc reports , and cat rlc
mu til ations, is someth ing for
which scientists have no ex­
planation, and thus they ' re
trying to ignore it. Swamp gas .
Come on you guys, admit
you' re totally stumped . Ope n

to protec t us from these cor­
ru pt corporations , who have
both our poli tician s and the
federal agencies in theirpockets.

It 's almost time to start
planting your own garden and
purifying your wa ter.

Sleeping

Judging from the huge au­
dience listen ing to the Art
Bell show every night , there
sure are an awful lot o f
people who have insomnia.
I' ve probably written about
thi s before, hut it 's been long
enoug h to do it again. It's
Uncle Wayne 's way to fall
asleep almost instantly. If you
haven' t any prob lem with
this, and don't kno w anyone
who has, skip on to the nex t
subj ect.

Ok ay. here 's the easy ro ute
to the Nod Land.

The secret is to condition
yourse lf, mind and body. We
arc creatures o f hab it, so let's
recognize it and start using
habits to make life easier for
us. Every time, from now on,
whe n you go to bed. ge t into
the sam e co mfortable posi­
tion. Pretty soon, every time
you get into that position,
you' ll be on an express train
to Nod .

Make sure your bedroom is
as tot ally dark as you can
make it. Ou r bodies are hard­
wired to sleep best when we
keep them in total darkness.

Now, co nsciously relax your
body, one piece at a time. Peel
how heavy your arms arc.
Your legs.

Next. you need to still that
racing brain which may be
buzz in g ab out so me thing.
T hi nk the wo rd "nzzooo ."
Over and over . . . " ZZZZO(X)O.,.

When I am goi ng to sleep I
set the alarm in my brain for
when I want to wake up. If
it's an afternoon nap, I set it
for an hour. Bingo, I wake up
within a minute or two ex­
actl y an hour later. Yo ur mind
will do whatever you tell it to .
At night I set my menta l
alarm fo r six hours. No mat­
ter what time I go to bed. no
matter how worrisome the
day, I' m asleep in seconds
and my mind awakens me six
hours later. Anti this is some­
thin g anyone can do.
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David Larsen KK4WW
Gaynell Larsen KK4WWW
Don Clemens KE4UGF
Kay Clemens KF4EKH
Foundation for Amateur Inte rnational
Radio Service (FAIRS)
P.O. Box 341
Floyd VA 24091

FAIRS in Dominica
As the saying goes, it was a tough j ob, but somebody had to do it.

Picture this: A beautiful tropical island, rugged mountains with cascading waterfalls,
and a profusion of colorful, exotic plants spilling over garden walls and lining the
roadsides. The Caribbean Sea can be viewed from any high point on the west side and
the Atlantic Ocean, from the east side. Both are a deep azure blue, with a ruffle of white
waves along the beaches.

overlooking the Caribbean. It has
two bedrooms, a bath , kitchen, radi o
room. con ference and meeting rooms .

The clu b has rented th is roo m ( 0 you

Photo A. Dave Larsen KK4\¥\V, director of the FOUl/dation for
Amateur lntcrnationat Radio Service (FAIRS), speakillX at the
DARe ground-breaking and announcing a $5.500 donation 011

behalf ofall FAIRS members for the building project. 11/ the cen­
ter is the Hono rable Reginald Anstrie, Ministe r of Comniunica­
tion and Wo rks for Dominica. and 011 tbe right is Clem Jomes
.I73C1, president of the Dominica AII/mel/r Radio Club. Thanks to
the d iligent work of Minister Austrie and J73CPL, the DARe is
able to lease {/ land xrallf of abo lit //4 of (III acre of land (will/ell
at about $45,(00) for the clubhouse.
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N
ow, picture th is : You are on

thi s is land at the si te of the
new radio clubhouse in

Roseau , the cap ital o f Dominica. It is

also up on the side of a mou ntain for your vacation and you can make
contacts all over
the world using
eithe r your eq uip­
ment or theirs.

Sound like a
dream? Well, at
(he moment it is,
but not for long.
The ground-break­
ing for the cl ub­
hou se was held
on Tuesday, Feb­
ruary 5. 2002. It
will be located on
the side of a moun­
tain overlooking the
Caribbean.

The Dom inican
Amate ur Rad io
C lub (DARC) is
ve ry active and
invol ved in many
community activi­
ties. There we re
about 35 rncrnbcrs
at the ground­
b reak ing. along

with govern ment offic ials and four
members of FAIRS (Foundation for
Amateur International Radio Service)
from the United States .

The main spe ake r was th e Honor­
an Ie Reg inald Austric , Minister of
Comm unication and Works. Other of­
fici als present were Paul A. Brown,
Organization of American States;
D ani el T.e. Liao, Charge d' Affaires.
Embassy of the People 's Republic o f
China; and David Larsen , director of
the Found ation for Amateur Interna­
tional Radi o Serv ice (FA IRS).

Duri ng the FAIRS vis it in 200 1,
Clemen t P ierre Louis J73CPL, Ray­
mond J73RJ. and David and Gaynell
Larsen had met with Minis ter A ustrie .
He had promised to help sec ure a p lot
of land for a permanent location . Min­
ister Austric has kept his p romise, with
a land grant of about 1/4 of an acre in
an exce llent location. About one mile
from the ocean - good access ­
power - water - o ne mile fro m
Cancficld ai rport. and ve ry close to the
capital, Roseau . The club has a 99­
year lease on this land , va lued at about
$45,000. for a very modest an nual
paymen t.

The FAIRS goal is to "build g lobal
friendship" between people and nat ions
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by using amateur radio. At the ground-breaking. David
Larsen announced a 51J X)() donation. plus and additional
S3.500 from individual donors. for a total of 55.500 to assist
in building the IlCW cl ubhouse.

David KK4WW and Gay ncl l KK-lWWW Larsen and
Don KE4UGF and Kay KF4EK H C lemens, all of Floyd.
VA. have been active ly involved in raisi ng fu nds through
FAIRS for seve ral yea rs , Thi s was the sixth visit fo r FAIRS
members to Dominica, during which they have brought ra­
dio eq ui pment . generator, hand le-talkies. HF radios. an­
tcnna. solar panels. repeater hattery hank, coax. and lots of
tools. They arc well -known at the airport.

Now, Dominica has Internet Repeater Link Project
(l RLP) capabilities. and they arc also up-to-date with {\I/O­

meter and 440 repeaters across the island and with counce­
tions to surrounding islands. Memhers of the cluh arc very
friendly (English-spea king) ope rators who depend con­
stantly on their handic-talkics for staying in touch with each

Photo 1-:. Dave and Govnett La rsen (KK4 W' V. KK4WWn.-'). FAIRS
directors. "ear the Caribbean 011 the 1\-eSI side of Dominica. The
whole island is vrrv rugged with mountains lIIId is about 15 by 30
miles in si:e. A real IIat/l re island with beauti ful m illforest. rivers.
f riend ly people. and an abundance of tropical [mit and wild lift.'.
The Dominicans s"y that if Christopher Columbus II -ere to retllTII
he WO/l1dfilld tlse island j ust as Ill' did when lie d isco vered it.
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Fig. t , QSL card.

Photo H. Some ofthe {)omi,lica Amateur Radio Club members at
a FA IRS gathering i ll Rm etJII, Dominica.

Photo C. non and Kay Clemens. FAIRS members operating as
J7YUGF aml.l79EKII, (If Ihe QTl I of Clement and He fty Pierre
touis. This locatio" ill thr mountains gives it at least a 20 dB ad ­
\'antogt' over tile stations oB'tll(' mountain. All who send QSL
confirmation ca rds to N4 USA (FA IRS cluh station] will receive
Ollt' of our .179 cards ill reply, Thank-you. DOll. for looking
through the {OK S and confirming all the cards for II.\',

Photo IJ. Hetty and Clement Pierre Louis (}73HPL J 73CPL)
outside their home ill n'tJ/letl ntH'O I, Clement is Dep uty Commis­
sioner of Police fo r U ominica and also l'ice p res ide", of the
DARC Hetty is also l 'ef)' actin ' in the /JARC and has her 01, '11

beauty shop ill Canefield. The FA IRS visitors s tayed with Henv
and Clement and rea lly elljoyed operating their ham station and
f easting 0 1/ lIetty i Caribbean meals.
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[RLENDRR EUENTS

Listings are free of charge as space permits. Please send us y our Calendar Event two months in
advance of the issue you wan r it to appear in. For example, if y ou want it to appear in the
December issue. we should receive it by September 30. Pro vide a clear, concise summary of
the essential details about your Calendar Event.

ROLLING MEADOWS, IL The Northern
SEP 14 Illinois OX Assn. will sponsor the 50th Annual

W9DXCC Midwest OX Conven tion and
GRANDRAPIDS, MI The Grand RapidsARA, Banquet, Saturday, September 21st. at the
Lowell ARC. and Michigan ARAwili co-sponsor Holiday Inn in Rolling Meadows 1L. Details and
a Hamf est at Forest Hil ls Northern High registration form are at [www.w9dxcc.comj.
School , 3801 Leonard St. NE. Hwy. 1-96 to exit Friday, September 20th , the re will be a
#38 / Hwy. M-44, north 1 mile to Leonard St. , Welcome Reception hosted by Carl Smith
turn right (east). The event starts at a a.m.and N4AA and OX Publications. Late Friday, a
will run until after 12 noon. Seller setup at 6 Hospitality Suite wil l be hosted by the Northern
a.m. Tatk-tn on 147.26(+) (94.8 Hz) and 146.52 Illinois OX Assn. Stay late Saturday night for
simplex.Admission of $5 is not required of high the Hosp itality Suite being hosted by the
school or younger students with a student 10. Greater Milwaukee OX Assn. An ARRL Forum
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AUG 31

UNIONTOWN, PA The Uniontown ARC will
hold its 53rd annual Gabfest at the club
grounds located on Old Pittsburgh Ad., just
north of the Intersection of Routes PA-51 and
US-1 19. Start is 8 a.m Free parking, Free
tai lgate space with registration. Ta lk-in on
147.045(+). Table space available. For info
contact Carl WA3HOK, or Joyce KA3CUT al
304-594-3779.

SEP 7

BALLSTON SPA, NY The Saratoga County
RAC.E.S. Assn. Inc. will hold its 17th Annual
Hamfest Saturday, September 7th , at the
Saratoga County Fairgrounds in Bal lston Spa.
This will be held all under cover, rain or shine.
Gates open at 7 a.m., with the hamfest running
unfilS p.m. Admission is 55 (includes 1 tailgate
spot and free parking). There will be door
prizes, a fox hunt, VE exams, and plenty of
food.Talk-in on 146.40/147.00 and 147.841.24 ,
Reserved tables $5 each, first come , first
served. Reservations and pre-p ay are
encouraged , Early setup for all vendors . For
further info or reservations contact Darlene
Lake N2XQG, 314 Louden Rd. #B4, Saratoga
Springs NY 12866; phone 518-587-2385. E­
mail [Iake@capita/.net].

SEP 8

SOUTH DARTMOUTH, MA The Southeastem
Massachusetts ARA, Inc. will hold Its annual
fleamarket on the club's grounds at 54 Donald
St., South Dartmouth MA. The event will run
from 9 a.rn . to 1 p.m. Talk-in on 147.001.60.
Admission $2 (spouse and children free). Food ,
door prizes, and more. Free space for vendors!
For further info contact Tim Smith Nl TI at 508­
758·3680, or by E-mail at [rc smith @
yahoo. com].

8 II. tables paid in advance are S8 each, non­
reserved 5 It. cafeteria style tables $5 each.
Outside trunk sales spaces no addi tiona l
charge with admission ticket. Friday night
overnight parking permitted, no hook ups. VE
exams (ARRL VEC) will be held at 11 a.m.. all
walk- ins. Contact Ed Novakowski N8UXN
[hamfest@w8dc.org] or 6 16-45B-9029
evenings. Check the Web at [http ://
www.wBdc.org/swap.htm].

SYRACUSE, NY The Radio Amateurs of
Greater Syracuse presents its 47th Hamtest
from 8 a.m. to 2 p.m. at the Pompey Hills Fire
Dept. , Saturday Sept. 14th. Take 1·81 exit #15
on to Route 20 East. Go 6 miles to Henneberry
Ad. on the left. VE walk-in exams at noon.
Admission $5 or 16 years and under free.
Large outdoor Ilea market. Indoor flea market
$10 with 8 ft. table, or bring-your-own table for
only 85. Breakfast (starting at 7 a.m.) and lunch
served. The site is located at 1400 feet above
average terrain, so bring your mobile rig and
work some OX. Talk-in on 147.901.30 MHz.
Phone 315-698-4558. Mail to RAGS Hamlest,
Box 88, Liverpool NY 13088. e-mau to
[ragsonJine@hotmail.com], orvisit theWebsite
at [www.pagessz.netl- rags] for more info.

SE P 21

NEW PORT RICHEY, FL The Suncoasl
Amateur Radio Club will host the 12th Pasco
County Hamtest at New Port Richey Bee.
Center, 6630 Van Buren Rd . New Port Richey
FL, 9 a.m. to 4 p.m. Talk-in on 145.35(-) rptr.
Ad mission $5, XYLs and under 12 admitted
free. 8 ft. inside tables 515 each; electric $5.
Tailgate spaces $3 each . You must have
admission to enter tailgate or exhibi t hall. For
info contact Tim WD8MVU, 727-848·0353. E­
mail [TRobin@homemail.comj.

and presentations by major DXpeditions will
be happening on Saturday at the main event.

SEP 22

NEWTOWN, CT The Western CT Hamtest will
be held 9 a.m. to 1 p.m. at Edmond Town Hall,
Rt. 6. Exit 10 off 1-84, Follow signs. Setup at7
a.m Talk-in on 146,67/.17. New equipment
dealers, flea market, tailgating, electronics,
computers , refreshments. Tabl es $10,
tailgating $6 (each includes one admission).
Admission $4, under 12·years-old free. For
reservations and info, contact John M. Ah/e
W1 JMA, 120 Fire Hill Rd., Ridgefield CT
06877. Phone 203-438...fi782: E-mail [W1JMA@
aol.com]. This event is being sponsored by the
Wes tern CT Hamtest . Thank s to the
Candlewood ARA of Danbury CT for this
announcement.

SHARONVILLE, OH The Greater Cincinnati
ARA annual Cincinnati Hemtest is Sunday,
Sept. 22nd, at Scarlet Oaks Vocational School
Campus in the Cincinnati suburbof Sharonville
OH. Doors open to the publ ic at 8 a.m.
Admission $5 in advance, send an SASE; $6
at the gate. Age 12 and under free. Forums
include Operati onal PSK, Old Tyme Ham
Radio, ARRL, and more. Outdoor flea market,
indoor vendors, food , free parking , radio
controlled model car races, hidden transmitter
hunts. Tal k-in on 146.88 rptr. See [Cin ­
cinnatiAmateurRadio.com], click on Hamfest
link for lu ll details and directions, or contact
Jim Weaver K8JE, General Chairman, 513­
459-1661 or [k8je@arrl.net].

SEP 28

HORSEHEADS, NY The 27th Annual Elmira
International HamfestlComputerfest, spon­
sored by theAmateur Radio Association of the
Southern Tier, Inc. and the Chemung County
Amateur Radio Emergency Service, wi ll be
held at Chemung County Fairgrounds 6 a.m.
to 3 p.m. Talk-in on ARAST rotr. 146.70(·) and
444.20. Pancake breakfast starting at 6 a.m.
Free flea market, ham and electronic gear
preferred. VE exams on the grounds 0900,
walk-ins accepted. Dealer displays, Gates will
be closed from 12:00midnight Friday night until
5 a.m . Saturday morning. Plenty of free
parking. Bunny hunt. No charge to RVs and
trailers coming in Saturday a.m.and going out
Saturday p.m. $15 charge for persons staying
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on the grounds from 12 midnight to 6 a.rn.
Advance tickets $5 , $6 at the gate. 10 and
under adm itted free. Make checks payable to
Amateur Radio Association of the Southern
Tier, Inc. ~ARAS T, INC. ' Add 55 cents for
postage and handling . Elmira Hamfest. Po.
Box 44. Elmira NY 14902-0044. Phone 607­
738-6857. For more info, E-mail one of the
auto-responders: [info@arast.org}, [hamfest@
arast.org}, or [winterfest @arast.org]. Advance
t ickets a re a l so a vaila b le at Corning
Electronics. lnc., 35 Riverside Dr., Corning NY
14830;or Tropical Fish Outlet, 2065 Lake Rd. ,
Elmira NY 14901.

LAWRENCEVILLE, NJ The Delaware Valley
Radio Assn . W2ZQ Hamtest . will be held rain

or shine, September 28th, at the NJ National
G uard Arm ory. Eggerts C ro ss ing Rd. ,
Lawrenceville NJ. Talk-in on 146.67(-} 131.8.
Ve ndor setup at 0600-0800; gen era l
ad miss ion 0800-1400. Admiss ion $6 pe r
person , under 12-y ears-o ld free . Tailga te
vendor $10, inctudes one admission. Indoor
vendor $15. includes one admission. Indoor
vendor wall space with electricity $20, includes
one admiss ion . Extra tables $10 each. For
more info contact Glenn Costello N2RPM.
[abbott0903 @aol. com). phone 609-882-2240.
Visit the Web site at [http://w ww.w2zq.com].

OCT 5

WARSAW, MO The Twin Lakes ARC will
sponsor the Warsaw MO Hamfest Saturday,
October 5th from 9 a.m. to 4 p.m.. at the
Warsaw Community Bldg., one block west of

the square. Talk-in on 147.300 on the Warsaw
rptr. Setup is at 5:30 a.m. Admission $2 at the
gate. 8 ft. tables $10 each (hu rry, on ly 30
avai lable) . Breakfast and lunch will be served
on site. For more info cal l Gene at 660-438­
8650. or E-mail to {gpo @advertisenet.com).

OCT 6

MEDINA, OH The Medina Two Meter Group
will present the Medina Hamfest at the Medina
County Career Center, 1101 W. Liberty SI.
(State Rou te 18) Medina OH 44256 , This
location is just 3 miles west on Route 18 from
downtown Medina. Talk-in on 147.030(+). All
i ndo o r tab le s and spaces. Compute r
equ ipment, new and used ham gear, ARRL
approved. Advance vendors tables $9 each
(incl udes one admission ticket per table).
Insi de flea market space (inc lude s one
adm ission ticket per space) $7 each in
advance. One flea market space is enough
room for one 8 ft. table. Two spaces would
equal 16 feet. Advance rese rvat ions must be
received by 09/29/02. An SASE is required fo r
return of tickets. All tables will be held unt il 9

a.m. the day of the show. Let us know if you
have any personal requests. Please send you r
remit tance to the Medina Hamfest Committee,
P. O. Box 452, Me dina OH 44258. Visit
{www.qsl.neVm2m] for more information. For

genera l quesfions about the hamfest con tact
Mike N8TZYat 330-273-1519 after 7 p.m. , or
E-mail (n8tzy @m3nel.netj. For VE exam info
call Fred K8FH at 440-236-3477. Walk-ins a re
always welcome. Testing starts at 9 a.m.

OCT 12

BREMER TON , WA On oct. 12th , 9 a .m .
10 3 p.m.. the North Kitsap ARC will host a
Hamfest at Pres ident's Hall, Kilsap County Fair
Grounds, NW corne r of Fairgrounds Rd. al
Nels Neison Rd. Talk-in on 146.62(-) PL 103.5
WWRA rptr., or 146.53 simp lex. Admission $5.
12 and under admitted free. New and used
equipment. Tables $15 each (and one tree
a dmiss ion ) u nt il 09/30 /02 ; $20 each
afte rwards. He lpers for ren te rs of personal
tables (2 max) $4 each. Commercial spaces
$30. Electrical power $2 per table. Contact
Russ Swan k KI7PG. PO. Box 2268, Silverdale
WA 98383-2268. Phone 360-697-6451, or E­
mai l to {nkarc@yahoo.com]. Info avai lable at
{www.silverlink. neVnkarc},

WASHINGTON TOWNSHIP, NJ The Bergen
ARA will sponsor its Annual Fall Hamfest on
Saturday October 12th, at lhe W estwood
Regional Jr.lSr. High School, 701 Ridgewood
Rd. , Wash ington Townsh ip NJ. Th is i s
approximately 15 minutes from the GW Bridge
and 5 minutes from Paramus NJ. Vendors
arrive at 6 a.m. General admission 8 a.m. to 2
p.m . VE exams 8 a.m, 10 10 a.m. only. DXCC

card checking . Ra in o r shine. Indoor and
outdoor spaces. Lots of parking for tailgating .
Admission is $5 donation (non-ham family
members free), and vendors $10 per space.
Rest room facilities and refreshments avai lable.
For more information check the SARA Web site
at {www. bara.org] , or contact Jim Joyce K2Z0
at {K2Z0 @arrl.net]or 201 -664-6725. Talk-in
on 146.191.79.

OCT 13

WALLINGFORD, CT The Meriden ARC, Inc..
will present the 1OIh Annual Nutmeg Hamfest
& Computer Show. feat ur ing the 2002
Ame r ican Ra d io Relay Le a gue State
Convention , Su nday October tath, 9 a.m . to 3
p.m.. rain or shine, at the Mountainside Special
Event Facility, High Hill Rd., Walli ng ford CT.
Exit 15 Rte. 91 (North o r South) , follow signs.
Vendor setup starts at 6 a .m. Inside selling
space $30 (booth space with 8 It, table, and
chair) . If you reserve and pay in full before Sept.
i atn. deduct $5. Outside spaces $20, one
tailgate 30 ft. space. General admission is $7.

Children under 12 admitted free , but must be
accompanied by an adu lt at all times. Make
checks payable to Nutmeg Hamfes t; send
paymen t to Andy Purchia N1 XXU, 116
Kensington Ave., Meriden CT 06451. Phone
203-235-8440. Proceeds from this event will
help support public service, scholarsh ip and
civic activities , VE exams con tact is Joel
Curneal NIJEO, 203-235 -6932, E-m a il

(Nu tmegHamfest@qsl.nel); Web site [www.
qsl.netlnutmeghamfest).

OCT 20

QUEENS , NY The Ha ll of Science ARC
Hamfest will be held at the New York Hall of
Science parking lot, Flushing Meadow Corona
Park, 47-01 111th St., Queens NY. Doors open
for vendors to set up at 7 :30 a. m. Buyers
admitted at 9 a.m. Free parking, door prizes ,
food and retreshments. VE exams at 10:00 a.m.
Admission by donation, buyers $5, selle rs $10
per space. Talk-in on 444.200 rpt r. PL 136.5,
o r 146.52 simplex. Web site (www. qsl.neV
hosarc). For further info , call at night on ly:
Stephen Greenbaum WB2KDG 718-898-5599;
E-ma il { WB2KDG@Bigfoot.com]. Fo r VE

exams info cali Lenny Menna W2LJM, 718­
323-3464; E-mail {LMenna6568 @aoJ. com].

SELLERSVILLE, PA The RH Hill ARC will
host a hamfest at Sellersville Fire House. Rt.
152,5 miles south of Quakertown and 8 miles
north of Montgomeryville . Talk-in on 145.31.
VE exams 10 a.m. to 1 p.m., an classes. Bring
documents I Ind oo r spaces $12 (tab le

included) , outdoor $6, bring tables. Admiss ion
$5 . Call the Hamfest Hotline: Linda Erdman,
2220 HiJI Rd., Perkiomenville PA 18074. Phone
2 15-679-5 764. Vis it the Web site {www.
rfhill.ampr.org].

OCT 26

RICKREA LL, OR Mid -Valley ARES will
present its 8th ann ual "Swap-Tobertest' and
Amate ur Radio Emergency Services Con­
vention . The Convention wi ll be held on
Saturday, Del. 26th , at the Po lk County
Fairgrounds in Rickreall. Doors wilt be open

for the convention from 9 a.m. to 3 p.m . the
day of the event. Swap table setup will be from
6 p.m. to 8 p.m Friday night, Oct. 25th ; and at
7 a.m. on Saturday morning , Oct. 26th. Self ­
contained RV spaces available , Talk-in on the

146.86 rptr. PL 186.2. Features include swap
ta bles, commercial dea lers , meetings and
seminars. Add itionally, emergency communica­
tions vehicles will be on display from Marion
and Polk County Emergency Management,
Civil Air Pat ro l, Ame rican Red Cross . and
others as ava ilable. For more info contact Dean
Da vis KLlOR, 503-540-3270, or E-mail to
{kJ7or@arrJ.net}, To download a copy of the
flyer and pre-reg istration form (or register on­

lin e), su rf the net for [http://w ww. qsl. net/
w7oem/swap tobe.html].

OCT 27

CANTON, OH The Massillon ARC will present
their 42nd annual namtest, "Hamtest 2002" at
Stark County Fairgrounds, 305 Wertz Ave. NW,
From 1-77 N take the downtown exit, turn left
(W) on W. Tusc ., tu rn righ t on Wertz to
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Converting Surplus:
Overview Covering Coaxial Relays

Converting surplus equipment has always been a fascin ating event, both in the conver ting and
the hunt to loca te items to convert. What then do we con vert ?

Photo A, Picture of a few varieties ofSMA coaxial relays, From left to right: SMA SPDT
latching (hj ! 011(/ center top ) and a 4-I'0rt SMA transfer relay (right top) , Standard S/I1A
SPOT Zq-volt retav a liter boncnn. All relays rated to 18 GN:;.
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We ll, we convert the things we can find
in surplus. scrounging the scrap deal ­

ers and swap meets. looking for candidates
upon whic h to work the fin e art of rccon­
suu cnon. 10 turn that junk into g o ld . I am
not into co llecting o ld fi shing lu re s or go­
ing to s po n i ng e vents . Ma ybe I am
tweaked towa rd s hias , h UI profess ional
sports are more big business than sporting
even ts.

A point of view from a test
equipment junkie

What gets me up and going. besides my
ve ry acti ve grand ch ild ren, is the hunt for
a c ho ice piece of mi crowa ve surplus ma­
teria l that can he modified in to something

useful. It would he nice i f wh atever was

located in surp lus fu nctio ned a s is , bu t
the n that would take the fun out of the
hunt and reconstruc tion. W hat the n ca n
he fo und in s urplu s that seems to be o ve r­

looked'?
The first major thing that I have observed

is coaxial relays. especially the za-von-ac­
tuuted SMA postage -stamp-size microwave
variety. Most peop le shun them for several
reasons, wi th the main o ne be ing that they
do n't operate from l z-volt DC. There have
been se veral artic les on how to disassemble

these e xpensive microwave relays and re­
wind the coil for 12 volts DC. I never did

that, as it seemed to be too much trouble. A

solution. but no t for me . What then?

Finding a solu t ion

Creating a 24~ volt power source to oper­
ate these line relays seemed a project wo rth

taking OIl. Not wishing to usc extra power
fro m batteries fo r portable operation , main
operation fro m 12 volts was des ired for all
un its constructed . A simp le DC voltage
booster needed to he developed. In scruung­
inc local sources I located several DC -to-DCe '
power converters of small physical size that
were fully isolated inpu t to o utput. Of
course. if a 12- to 24-volt converte r could
be located. problem so lved. Other alte rnatives
should be explored using o ther voltage
s upplies.

A 12- to 5-volt isolated power su pply
(DC-to-DC power bloc k) seems to be com­
man at most surplus scrap dealers, and can
be uti lized by Slacki ng the 5-vo ll output on
top of the ma in l Zc volt DC input , creating
a +17-volt line for relay switching. Us ing
24-voll coaxia l relays and operating the m
on 17 volts seemed reasonable. Of 8 re lays
tested, 4 relays operated from the 17-vo lt
su pply, T he remaining 4 relays functioned

with 19 volts DC applied .
All relays tested in this batch were stan­

dard operating relays . DC voltage was ap­
plied to switc h fro m Rx common mode
to Tx mode . Another ty pe o f re lay loo k­
ing similar in physica l appearance to the
abo ve re lay is what is c alled a " latching"
relay, I located some at our local swap

meet and p u rcha se d the batch . The se
latching rel ays were c ursed with the ol d

stigma of a 28 -volt DC coil . T he swap
meet seller wanted $5 each for them he­
cause wire ends we re st ill soldered to th e
re lays , Such a deal! I counte roffered three
for $ 10 an d he accepted , so I took the 6
relays he had .
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Checking loss through the relay contacts. I
fou nd that eac h BNC relay and associated
coaxial cable and connectors contributed
about I to 2 dB of loss at 1296 MHz.

I tested theBNe relaysat 2 meters (144 MIl,,)
and found that the loss was a few tenths of
a dB. Not wishing to add relays for VHF
usc to the j unk box, I dumped them. W hen
I checked a large "N" connector- type re­
lay. I found a few tent hs of loss at 1296 :\!1Hz
an d good isolat ion between the switched
side and o pen port o f the relay. However. I
did not want to use a relay as large as the
" N" connector unit and thought it would be
better to sh ift them from high power ap pli­
cations fo r HF to low microwave frequency
use.T he SMA relay still reigns supreme due
to its very low loss minia ture size and great
isola tion betwee n ports at all microwave
frequen ci es fro m DC to 10 GHz . Some
premium types are rated to 26 GHz .

After rebuildi ng the 1296 MHz converter
and removing all the BNC relays, I was able

supreme . They are small. lo w- pro fi le
switches that usc a microwave-rated min­
iature connector. The y have been tested to
ha ve only a few tenths of loss through the
re lay contacts and most will handle at 10 GHz,
10 wans of power. It 's very important when
ge nerating power at microwave frequencies
as it is precious and you don't want to give
it up to excess loss in components used .

Let 's take the com mon BNC coaxial rc­
lay found in many surplus shops and eq uip­
ment stores, and look at a recent conversion
I checked ou t tor performance. The unit I
tested used four BNC relays constructed in
a 1296 MHz transvcrtcr. The four BNC re­
lays in this converter design switched a 1­
watt power amp in and out of the circ uit
and then swi tched the receive preamplifier
back into the antenna after the transm it re­
lays rele ased. r tested the circuit pe rfor­
mance and found that I could on ly get one
half of a watt output on the ante nna con­
ncctor and sensitivity was low in receive.

Photo B. Picture of high -Ion Btv'C relay 1/01 usable ut 1296 MH';, (a liter top ). better
suited[or low frequencies like 50 or 1-14 M H';,. All early SMA version ofa beuer-tban-Btcc
relay, but still not top performer above I Gil';" is (If far right.

Ph oto C. Picture of lorge, high -power UN" connectori-ed on right, and SMA version of
sallie relay (1) the left. Bath rated /02 GIl::for reasonably good performance. Jus/large
atul high-power:

The relays obtained were Micronetlcs
RSM-2D-L-1type . Without a spec sheet and
many no hits searching on the Weh fo r de­
tails. l powered them up with my be nch sup­
ply to test for basic operation and switching
contact integri ty. They all worked just ti ne ,
latching an d all. Latching , by the way.
means the switch will remain in the selected
pos it ion even when the DC voltage is
removed. To transfer hack to its original po­
sitio n another pin needs to have DC applied
and it switches hack. Agai n. the DC vo lt­
age can be removed and the sw itch stays in
the new latched position - quite a current­
saving feature . Ncnlatching re lays req uire
vol tage to he applied all the time the relay
is in operated condition. The n whe n re lay
voltage is removed, it returns to normal re­
ce ive condition with no vo ltage applied.
Latching relays require a pulse of DC vo lt­
age to toggle to a set state , and no current
flows after the latch func tions. To go to the
other state. it needs a pu lse of DC voltage
on another control pin ami the relay latches
in the other state an d opens current fl ow in
a new state of operation .

I de cided to try the latch ing relays at a
lower vo ltage switch point and tried 17 volts
tha t I had just used for the other relay tes ts.
All re lays latched and sw itched just fine­
no hang-ups or fa lse operations. I set up a
simple lamp circuit to watch opening and
c losure of the SMA re lay contacts and fi ­
na lly assured myse lf that the relays would
function not on ly at 17 'lolls, but at 12 'lolls.
too.

What a stroke of luck. Every tr ip fnrag ­
ing through surplus material does no t al­
ways tum up a gold purse for the search
efforts . Many trips turn up no thing. Not to
mention trips that d id not pan out. If you
kee p your fai lures secret. many will think
you are a surp lus j unk man cx traordinaire,
whe n in rea lity what is ha ppeni ng is that a
few good trips make up for the many that
mig ht have supplied you only with infor­
mation on new items yet to he received . The
early bird ge ts the worm scenario works
here most of the time . II' you snooze. yo u
loose . Check out your local swap meets.
Lots of dead searches and nothing found,
bu t persistence will pay off. occasiona lly
allow ing you 10 hit the jackpot. It j ust re­
qu ires ded ication to the search to locate
parts inexpensively.

Why, then, was I excited when I located
SMA postagc-starnp-stze microwave co­
axial relays'! W hy not get excited about
some BNC or type "N" connectorizcd co­
axia l relays ? Well , be ing into microwave
operations from 1296 MH" 10 10 GHI. . i t
is my opinion that the SMA re lay ra tes



Photo D. Very high·/JOwer coaxial switch constructed with vacuum relay contacts [or
rery high-power handling RF switching capabilities. These types of refays lise vacuum
switch contacts and solenoid driver coifs. which are IOta lly replaceable. Photo with cover re­
moved shows the white ceramic body ofeach switch element for II single pofe double throw
(SPDT) coax relay. This coat relay is getting high-tech: and very high-power.

Photo E. Nowjust when you think )'01/ have seen everything, here is a coax ial relay. with:
COl/nectors , that weighs ill at seven pounds. A short section ofcoax cable is attached with
COIJIleetors on each end. contributing a half pound. Consider thi s relay in the multi­
multi-kilowatt level, Shawn with: smaller "N"- and SMA-tJpe relays f or si:e comparison;
miniature SMA shown center front is l -inch: square.
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wave freque nc ie s. Po wer specific ations
roll off as frequency is increased. I haven't
o bserved any real problems running 10
watts of po wer at 10 GH t . I would not try
to push rati ngs and go fo r the ma xim um
power, as I am a conservative use r and
belie ve in not pushing the maximum en ­
velope, Do I usc an SMA relay for switching
the I and 5 wa tt ampl ifie rs described in
last mont h' s 73 Magazine co lumn ? You
be t! SM A fo re ver.

Some gene ral rule s o n SMA coaxial
swi tches are : (l ) Small size can hand le
hi gher po wer leve ls, with some manufac­
tu rers cla imi ng seve ra l hundred warts at
VHF a nd derated in power at 10 GHz to
th e 20-w a tt ran ge , (2) Isol a ti on or
c ross talk between o pe n and closed side
of the switch is rated in dB a nd can be as
great as 50 dB in some relay s . T hese are
m aximum ratings for ce rtain types, and I
recommend no t push ing an y device to it s
maximum ratings.

" N" ty pe relays are rated in the 500- [0

I ,OOO-watt range at HFIVHF and are re­
d uced in powe r to the 50- to IOO-watt
ranges at frequenci es of 2 to 3 GH z. Typi­
cally, they are large in size and can be
o utfi tted with SMA conne ctors as shown
in Photo C , if yo u look clo se . I don 't try
and push ratings, a nd I reserve th is type
of re lay for HF to 1296 MH,. high-powe r
rigs.

Photo E shows the largest coaxial re lay
in my co llection. It we igh s in at 7 pounds,
and that's withou t connectors attached. It' s
m ade for very-l arge-d ia meter on e-inch
heli x cab le fo r ind us tria l h igh -po wer
switchi ng. A cen terpiece to be sure of. or
a great door sto p if you' re not into ve ry
high-powe r re lays.

BNC and related UHF co nnectors and
associated rel ays are better le ft for 2 to
30 M Hz for the pur is t. Yes, 1 kno w they
are used a t much higher freq ue ncies, but
compared to " N" and "S MA" types, the
fiNC and UHF connectors arc left in the
du st. If you loca le a re lay and want to
determine its ratings, try searching the
Web for its original manufacturer. However,
i t m ight be diffi cu lt , as most companies
ha ve me rged or j ust gone away.

As with a ll p roj ec ts , an d es peci a lly
am ateur microwave-related item s cover­
in g this coaxi al relay appl icatio n, I will
be glad to answer q uestions . Drop me a
note o n E -m ail to [ w b6 i g p @ha m ­
radio.co m].

Well, that's it for this month. Coming up,
I will be covering usage of microwave at­
tenuators, detectors, and other coaxial lest
devices . 73, Chuck WB 6IGP. fa

'"' " ..
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•
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amplifier would have been very poor and
possibly destroyed the RF preamp if switch­
ing were done with a sing le BNC relay. iso­
lation at 1296 MHl with the SM A relay
measured in e xcess of 30 dB loss between
t he swi tc hed side of the re lay and the
nonswitchcd side.

The bottom line with RF coax ial re lays
is to pick up what you can for your projects
but ha ve a han dle on which ty pe will bet­
ter serve your application an d frequ e ncy
of operatio n specifica tions. Yes, the SMA
connector is the best c ho ice for micro -

•
..
•

to improve the receive sensitivi ty some 4
dB on transmit and now have 1.2 watts of
po wer output on the system. Remov ing the
BNC relays and their high switching loss
di d the trick . By changing the ci rcuit's
sw itching configu ration I was able to use
only one SPDT SMA coax ial relay to do a ll
the sw itchi ng . I deemed it was not neces­
sary to switch the preamp and power amp,
and le t the coax switch ing take place o n
preamp in and RF out to the an tenna . With
the old design using BNC relays, the bola­
tion between preamp and the power RF
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Digital Imaging and SSTV

There are, I am sure, m any ofyou who f aJJ in to my way of thinking abo ut the written word.
After all, that is much of what th is digital communications is about. We sit down and type in a
lively fashion to each other as a simple matter of course. Many of us spend very little time with
voice comm unication. Even th ose who practice the art of CW without the help of the modern
software either manually or mentally write the encoded m essage.

What I learned

necessary, but it proved to be priced ahout
as well as could he and was locally available.
so the purchase was made.

T he learning curve was not too bad. The
se ttings are available hy reading an LCD
sc ree n on the back and are fairly in tuitive .
The packaged software allows an ease of
printing multiple images on one sheet of
paper. And that is ahout the bes t I can say
for the included software . Any real edi ting
is best done hy other software .

T he other software can be whatever you
prefer. T here arc some really great programs
o ut there at numerous hu ndreds of dollars
and they are mostly for the professional art
fo lk who have some dis tinct needs.

I have a $1 00 program nam ed Paint Shop
Pro. I have versio n 6 and unders tand there
is a version 7 avai lable. I don ' t kno w if I
have any reason to upgrade . T he "wimpy"
version I have does all I can understand ,
doesn' t crash a nd the results are excellent.
T hink I will stay put.

I f you will bear with me for a paragraph
or two I will tell you a few recent experi­

ences conce rn ing this month's su bject.
Many of you wi ll recall some references I
have made to the WinLink2000 E-mail sys­
tem used by RVers and maritime hams to
keep in touch when away fro m their home

base .
A few months back , one of the booste rs

o f that system came to town and we had a

pleasa nt c ha t here in the shack. Cl iff
KD4ZPB and his better half, Virginia. travel
the continent full-time in thei r fifth wheel
and, of course, a re use rs of the Win­

Link2000 system.
While Cliff was here. I was demonstrating

some of the other digital mode s available
for the use of hams, and realized this was

the fi rst ti me he had seen SSTV. At least. it
was news that it wasn't something relegated
to UHF as isATV (real time moving pictures).

Thi s put a little bug in the back of my

head. There are probahly a lot of you fo lks

who are all se t up on the soundcard modes
who have no idea how much fun you are

missing out on by not sending and receiving
Image s.

This comes a little closer to home when I
recei ve req uests fo r recommendations fo r
PSK or KITY, and then the correspondent
inc ludes S $T V I wondered about this a
litt le . T hc reaso n seems tied to the fact that
the rece nt digi tal exp losion has brough t
bac k many inacti ve hams who at some time
had at least a passi ng in terest in SSTV along
with the modes they we re running o n some

other hardware called a T NC.
This fa lls together when you realize that

it wasn't too long ago whcn SSTV required
its own hard ware . Now, as I said, if you arc

into PS K you are just about there for SSTV
as we ll. The only little extra needed is to

get the microphone so you can shut it off
when you transmit a n imag e . A nd that
means is available with many of the com­
merci a l inte rface s if you don' t wa nt to roll­
your-own switching system.

T hc rea so n I men tion the mil.' problem is

that any shack audio, especially digital tones
from your compu ter speakers, really screws
up the image you are transmi tti ng if you
don 't shut the mil.' down. The other side of
the coin is you will need the m il.' when work­
ing SSTV because, in normal cases. you will

be using SS B communication in between
the image transfer proce ss periods.

So, what I am saying is, if you are doing

digital soundcard comm unications and wa nt
a litt le extra color in the shack, you are prob­

ably only a switch away from that capabil­

ity. Speaking of colo r. I have a description
I use fo r SSTV images in general when I
want to exp lain what it is akin to . I simply

state it is much like a co lor fax .
I have ne ver seen a color fax machine and

do not know if they exist, but the time spent

to send a reg ular fax over the phone line

and se nding a color image over HF is simi- There is a lot to get under your bel t (but
lar, b ut the quality o f the SST V o ver a good it is really easy) if yo u want to process im-
path is a thrill to experience. ages and p rin t them at home. The first im-

What brought me to revisit this subject is ages we snapped needed some retouching
the XYL (Janet) decided it was time to get because we were trying too hard to give this
me a digital camera. r suppose it was due to thing the "real test." It was necessary on the
a numher of hin ts about " bargains" I was first batc h to lcam it all at once .
seeing and the fact we we re al ready able to T his was okay, hut if you will j us t not get
pri nt good q uality images on glossy paper so se rious with your digital camera, you can
from our HP color-sprayer-type printer. It simply use the included software package
is a very good printer and was reaso nab ly and se nd images o ut to your compatible
priced a year or two ago. I see printe rs de- printe r with the glossy paper loaded and the
voted entirely to this process but this one is results are q uite good . Subsequent batches
very adequate and does all we demand o f it. have proven that fo r me.

Janel picked o ut one thai was in the $250 One important phase of the learning curve

range and asked me to check it out. I was of had to do with what I call resolu tion. or
the opinion that was a few dollars more than quality, or as the camera folk insi st. simply
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Now for the fun and the free st uff

available ha ndle these large images simi ­
larly to the print options I was describing
and the reso lution is exce lle nt.

To be honest, unless you ha ve a terri fic
path , the noi se lines in your rece ived image

can be much more annoying than a grainy
image. Don't get me wrong . You will, on a

goo d day, he amazed at the qua lity of images

you can receive on S STY.

Fig, 1, SSTV-PAL - This freeware editor does almost everything you want f rom a graph­
ics program. One thing makes it better - it is designed for the ham who does SSTV. [I
com es with {/ help fi le {II/d. evenmore helpflll, ifvou d ick To o/tips ON inthe Help m e /HI

the program is I'ery intuitive. That i.l , you 1110 1'(' the cursor to a button or pane and ill ­
strucuons disp lay inunedicuelv 10 gu ide vonr work: The program is excel/ell I J()!. on-the­

fly edits such (IS inserting your cattsign O /" allY small message. Simply tvoe it ill the box
where KB 7NO is di splayed an d {eft click Oil the image an d your rex! is inserted at that
point. One click 0 11 the little box that says " ttori:" and the text call be toggled ro hori­

zontat. Another click and it is vertical again: See article textforfile handling.font selec­
tian, cropping, image enhancement a nd returning quickly f rom KOOrS. More tricks avail­
ahle than call be explained ill OI1C article ,

megapi xets. T hey co uld get a littl e clearer
on this subject but I thin k they fear drowning
us with facts.

W hat I fi nd is this camera c lai ms 3 .1
megaplxels . Its only format is JPEO and the
images import into the computer at n pi x­
e ls per inch. Thi s can lead to a very grainy
image under so me circumstances. However.
these images measure 30 inches hy 20 inches
when inspecting w ith the real gra phics pro­
gram. No one (practica lly) is about to print
an yth ing this size.

What yo u usually print is something ill What makes SSTV a lot of fun is the ed-
the range of 4x5 to Xx lO inches a nd you iting you can do before you send the im-
use the entire image which then is squeezed age. There is some great software a vailable
down to fit and the pixel s per inch increase to accomplish this . In reality. you can get
handsome ly. You have good re so lution as along j ust fine with most digital images once
long as you play b y the camera peop le 's they are in your computer with a co up le of
rules . free softwa re packages made es pecially fo r

If, on the other hand. you crop (trim the SS TV.
excess ) down to a small portion ot the origi- Importing the digiti zed images to your
nal image and print , the result lacks all those hard dri ve can be a c hal le nge . One reason-
extra pixe ls you j us t Xccd out and can he- ably priced method is to use one of the low-

come a bit grainy. This is espec ially true if cost fla tbed scanners available these days .
you take that small remaining image and Somewhere in the $ ]()() area w ill get you a
blow it up to an 8 x10. fair to rniddlin' scanner that will suffice to

Fortunately, not m uc h of that ki nd o f ed- scan photos tbur you feel arc interesting.
ltlng is do ne with images yo u want to send There arc cheaper digi tal cameras than the
via SSTY. The SSTV programs we ha ve one I just got that will do the trick. I sec
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so me in the $150 bracke t that are good
eno ugh for the joh .

Incide ntall y, the price keeps going down
on cameras as the technology improves, so

it is 110t a good time to huy top of the line.
One of these days the technology will im­
prove so you can take a shot of that sma ll
child when it smiles - before it simply
walks away from the camera as the current

tec hnology ma ke s up its mind to snap the
sh ot. I think that is a few years away, so
ill the meantime, be satisfied to take more
pred ict ab le, nearly still shots.

The cameras available today will stop an
action shot just fine. I did that with a grand­

daughter who was running across a fie ld the
other day and it was not blurred, she was

simply about twenty feet closer when the

camera finally decided to captu re the action.
You will need a method of inserting your

callsign and or co mments and other minor
amendments to the images. I have fou nd the

SSTV-PAL program docs this ve ry well and
it is a marvelou s freebie available from

[http.vusers .ortgln.nct.aw- cracq .
T his is a terrific little program that works

with seve ral SSTV programs includi ng

MMSSTV, another freebie. which yo u can

fi nd at [http://www.qsl.net/nnnhamsoftl] .
With this arse nal of software an d a few

digital images on your hard drive along with

the "normal" lash-up for PSK or other di gi ­
tal mode s (and thc aforementioned mic
sw itch), you are about in business to have

so me fun with SSTY.

The process

Since a lot o f the steps to making images
ready in vol ve fi le retrieving and saving. I
will run thro ug h this process as it works

here. hopefully not belaboring a m undane
subject. But it may be helpful to some who
need help in this area.

I have o nly downloaded images from two
different cameras into a com pute r, so I have

not seen them all. Ho we ver, that is o ne of
the parts that is usually easy. T he step that

can become diffic ult is finding them when
you want to import them into some ed iting
program and/or your SSTV communications
software .

The camera I am using is a Kodak and it
sta te s in the user's man ual (in fine pri nt)

that the images will automatically be stored
at [C: \Kodak Pictu res] and sure enough the

soft ware supplied by the camera manufa c­
turer creates a folder named by the date of
image file download and inserts it in the
Kodak Picture's directory. Easy to find

thereafter for your export to your special
editing purposes.



Fig. 2. Readyfor Xmit, This is the f reeware MMSSTV with the edited image as it was sem
f rom SS7V-PAL. This program is {I II excellent package for the ham who is using the
soundcard communications software f or PSK and other such modes. If you are already

doin g PSK, von are ready except for switching your mic oJf while transmitting images
(see text). If you hu ve not yet experienced SSTV, reception is easy: Simply download the
software, install ir and tIIne 10 14.230. Those srrange warbles will suddenly become pictures

right before your eyes. That 's abollt all it takes to give you the bu g!

Fig. 3. File import with SSTV-PAL - This is a composite of the little com er of the SSTV­
PAL disptaving the directory tree lind the Windows Explore tool doing the same thing.
Though the disp lay 0 11 the right is mo/"(' de tailed. you can see they are realty finding the
same location. JII.ft a s all aside. I drew these arrows/or emphas is. but the rea l reason. is
th is is something you call do with the SSTV- PA L soft ware. Drawing with a mous e is not
my best art effort but, again. if you goof, removal is only a dick away: JIISt another [nn
thing to do witti your images. The more toys you learn to play with . . . Fill in the blanks.
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Con tinued on page 59

you might be tempted to usc it for all your
graphics editing. Itdoes have some limitations.
but if you have no other graphics program it
is pre tty da rn good once you discover the
poss ihiIj ties.
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AUPic
Files:

Th is little edi tor gives yOll so much power

02002.06.0.
D 2002·06·25

More quick options

adjust the size while yo u arc at it. A lso,
to the right of those buttons, there are the
optio ns for hold. ita li c and underline.

Fun part begins

I just downloaded a set of images from
the camera that includes a shot of Lake
Tahoe with some interesting cloud forma­
tions and wanted to sec wha t the came ra
would do with those, so we will work with
that image. I brou ght up the SST V-PAL
program to edit the image .

In SSTV-PAL I clicked "Load Pic" in the
lower left comer and this caused a file struc­
ture tree to pop up in the lower right corner
of the program display. Clicking on "C" got
me to a default d irec tory for SSTV-PAL
which was nor where I wanted to go . So I
cl icked C again and the C root di rectory
displayed and then I merel y needed to
scrol l down to the Kodak Pic tures fo lder,
double clic k on that. and the fo lder with
the appropriate date disp layed.

Since all the files are in the .jpg format ,
it was necessary to cl ick the litt le JPG box
next to the directory display and the images
were disp layed hy numher. One step I left
out was at the very beginning. I had viewed
this dated folder in the Wi n98 Explore mode
and iden tified the image by number. That is
easily done because Win98 graciously di s­
play s images as you click on the file num­
be rs. Th at is how I knew whic h image
number to hri ng into SSTV-PAL. Double
clicking on an image tile imports it.

With this image, all I wished to do was
add my calls tgn. Many other effec ts and
changes arc possible . To do this, I clicked
"Exit Pic" to remove the directory display,
and then "Text" whic h is about a third up
from the bottom on the left ma rgin.

This bro ught up an int uiti ve gray bo x
directly under the image. Intu itive I say,
because the de fault text in the box says
"TYPE HERE: ' You dele te those two words
with your cursor and delete key and type in
what you want. In this case, it was simply
my callsi gn. Below there. you may choose
the color for your text.

All that is necessary to get the text in place
in your image is to position the cursor ami
left-cl ic k. Co uld not he any quicker or
easier. Plus, once you have discovered how
easy it is to place the tex t in the wrong place.
you have a couple of options to remove it
and try again . Right c lick will do it, or the
"OOPS!!" button will also remove the last
change you made. A little experimenting is
fun and does n't cos t a pen ny.

You ma y he wondering how to change
the type size, etc. Sim ple enough, but I had
to read the Help File. Simply right click one
of {he F I, F2, F3 or F4 buttons below the
color sel ections and your Windows Font
menu will appear. Then you ca n choose a
font from whatever you have avai lable and



HRMSRTS
Amateur Radio Via Satellites

Field Day 2002

Andy MacAlliste r W5ACM
14714 Knights Way Dr.

Houston TX 77083·5640

I t was the best AMSAT Field Day since the days of AMSAT OSCAR-13. It was also the first Field
Day for AMSAT OSCAR-40. Numerous stations in North America were expecting great things
from AO-40. They were not disappointed.

Bur rhcrc's more. Ju st before the begin­
ning of Field Day. Pat Go wen G310R

sent E-mail to (amsat-hh @am sat.nrg) ahoul
slow CW, 3-d ig il number gr oups he had re­
ceived on 145 .9 74 ~H/ . T he transmission
exhibited Doppler shift during the II min­
ute s that Pal could hear the signal. Was it
another illegal ham -hand interloper. or sig­
nals from the past" Field Day was q uickly
torgoucn when the lruth was d iscovered .

Field Day is o ne o f the most popular o n­
the-air ccntcstvactivit ics in amateu r radio.
It i'i held eac h year o n the fo urt h weeke nd
in June . T he eve nt h sponsored hy the
American Radio Relay League (ARR Ll as
an emergency preparedness exercise. Dur­
ing the 24-ho ur period . US. and Canad ian
partici pants stri vc 10 make as Illany comucts

as possible o perating in remote locations

from rcms. ca mpers. vehicles. or j ust a
simple set up in the middle of a Held.

The ARRL FiC'lJ Day rules consider the
amateur ~Iell i l es as. a separate hand and

provide a lOO-point bonus. for the fi rs! sal­

clfuc contact. The Radio Amateur Sa tellite
Corporation (A M SAT ) verxion o f the event

considers each sate lli te as a separate hand.
encourages inte rnational participation and
has addi tiona l ru les for d igital comm unica­

tions. Many Field Day g roups have made
efforts to put more emphas is on their satel­
lite stauons . both for ARRL point s. and to

s tm ult uneo us ty m ak e contac ts in the

AM SAT compcution.

Field Day 2002 via satell ite

Satellite newcomers had problems keeping
up.

T he Ru ssian RS - 12/1 3 hamsat was "O K"
for Fie ld Day, bUI d ue to the activation o f
the l y-me ter uplink (:'>toJes T and K). it was
difficult to get mo re than a few contacts.
It's hard to tell the di ffere nce between sal­
c llite o perato rs o n the 15-meter upl ink and
the HF cro wd that are Inad vertently rctrans­
milled. There have been no reports of any
successfu l RS· 15 contacts during Field Day
2002 .

Operation via UoSAT-OSCA R- 14 was
once uguin. as ex pected. super c ro wded!
Thi s single-channe l FM Mode "J" (2 mc lcrs
up and 70 em down) repealer in the sky was

Con tin lied all page 5 0

Last year AMSAT OSCAR - Ill was SUT­

pri singly good. Thi s year however. AQ· IO
was silent. This 19-yca r·o ld lnunsat can he
qu ite unpredictable since the onboanl com­
puter gave out ove r a decade ago, It is sim-
ply an uncontrolled , but functional Mode

"B" 0 0 em up and two meters down ) tran­
sponder in space. Taking it's place this yea r
was AO-lQ. Putting together a small, por­
tab le station for A0-40 is surpri singly easy.
In place of the large two-meter beam re­
quired for AD- I()do wnl ink signals, a small
dish- slylc ant enna with a 2.4 G HL 10 IWo­

meter dowrconverter docs the receivi ng job.
while a typical 7O-cm sate llite yagi takes

care o f the uplink . So me stations o n Field
Day used the Lband A0-40 uplink with
appropriate dishes or Yagis.

The Fuj i satellites. F-O-:W and F-O-29.

were both in analog tSSB and CW) mode
for Field Day. Con tacts we re plentiful fo r

those that were prepared for the exceptional
p/totfJ A. ROil AG5RS lIIakt>s allll.'lIIU1 ad- Do ppler shift associated with the 70-cm

j ll.H IIII.'IlIS 111 l Ilt: K50E Field n av 2002 downlink. The sig nals can drift as much as
Jill'. 20 kHz in the course o f an overhead pass.
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Photo R. An elegant system for L-balld 11/'­
lint: and Ssband downlink for AO-./O op­
eration during Field Day ~OO2 at K50E.
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Photo E. One ofthe other well-equipped IWII/sal stations at the K50E Field Day 1001 site.

Photo C. Close-lip l'iew of the dual hand
(/. & S ) circular patchfeed 01 1 the AO-.JO
dish.

HRMSRTS
oolllill ued Jrom page 48

worki ng we ll even though it sounded like
hundreds o f stations were try ing to access
the sa tellite simultaneously. T he re sult was

that o nly a few contacts are made. usually
by the stations with the biggest antennas and
the strongest tra nsmitters. It wa s wild. but
at least it wa s only temporary. Unfortunately
there we re a number o f stations trying to
get their 1000poin t ARRL Field Day bonus
using HTs and small beams. Most we re dis­

appo inted. but c hanges in the AMSAT rules
ma de it possi ble for at least a few more sta­
tions to make contacts with something le ss
.than monster antenna arrays and high-po wer
two-meter amplifiers . T he modilied rul es
specify that each station is allowed credi t
for on ly o ne co ntact per fM satel lite d ur­
ing Field Day. Participants were encouraged
to make the ir singl e contact and move on to
other hamsars for the duration . Some ex­
cepnons were he ard . but the really " big
g uns" fo llowed the recommended proce ­
dure. made their one contact, and le ft.

UoSAT-O SCAR-22 was the: o nly ac tive
9600-baud d igita l sutcl tirc. For the d ura­
tion o f the event, sta tions did their best to

upload a Field Day greeting me ssage and
down lo ad as m any as pos sible . R u le
c hanges put in p lace for Fie ld Day 2000
allowed digital contacts that usc the ama­

teur-rad io satelli tes a s fl yi ng d lgtpeaters.
UO-1.2 supports this mode in addi tio n to
its BBS-style system .

PCSa t (NO-44 l was o nly active fo r a ile
pa ss at the beg inn ing of the e ven t th is

year.
Altho ug h contac ts wit h rhe lnt erna­

tio na! Space Station were no t co unted for
AMSAT Fie ld Day o perations in :!OOI .
they we re in 20 0 2.

Vale ry was ope ra ting Fie ld Day fro m

the ISS this year. Man y sta tio ns simply
q u it mak ing F ie ld Da y c o ntac ts lo ng
e noug h to get some pe rsona l Q SOs with

the ISS .

The Houston connection

The HoustonA~ISATGroup had decided
months in advance o f Fie ld Day to have a
hamsar-onty outing using the cal lsig n K50 E
(Jeff)' Brown j.Three stations were commis­
sioned to cover all of the analog and dig ita l
sa te lli tes. T he p rimary radio fo r AO-40
and UoSat-OSCAR- 22 was a Kenwoo d
TS -:!OOO with 1.2 GHz module . A pa ir o f
Yac su FT-S4Ts were set up fo r a ll of the
o ther sate ll ites .

While the two complete arrays of KLM
two -me ter a nd 70-em Yagis looked impres­
sive. the fi ve-foo t dish with a d ual-hand ( 13
and 23 em) circ ularly-pol ari zed patch an­
tenna was some thing to admire . The basic
design was from K3TZ. but Jcrry K50Eand
made it a dual-band un it. A 1.2 GHL line ar
amplifier at the base o f the di sh provided
pl en ty of powe r fo r the Lvband AO-40
u plink . A IOO-d B G 3WDG filter in th e
2.4 GHL line kept the uplink from blowing

Photo IJ. Je rry K50 E snag s another one during Field Day ]00] .
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PhOIOF. A,\·ISATOSCAR-7 011 lhe test bench prior to launch ill 11)74.



was at o ur Field Day site thi s year. but le ft
early due 10 other co mmitments. Just a fter
we cleared the site (0 head hack to town.
Bruce called o n the cell pho ne 10 tell us that
AMSAT OSC AR -? was on the air. What?!?
The last time anyone had heard AO-7 was
in June . 198 1. Ho w co uld this be? I rushed
home with the orbital data relayed by Bruce
a nd made my fi rst AO-7 contact since June
II. 1981. Unbelie vable! The signals we re
accepta ble on Illy ho me stat ion using the
Mod e " 8"' 432 MHz uplink and 145 MHz
do wnli nk. C hirp was noted on CW and the
SSB voice signals warbled . but it worked.
Weeks lat er AO -7 was s ti ll worki ng.
and lIlay be with us for a w hile . d uring
iI's second li fe .

When AO-7 (kno wn as AM SAT OSCA R­
C prior to launch ) went into space as a sec­
o ndary passenger o n a Delta rocke t from
Vanden berg Air Fo rce Base in Lo mpo c.
Califo rnia. o n November 15. 1974. there
were no PCs. cell pho nes. and most home
rigs ~t ill used tulles.A~ISATOSCAR -6 had
been launched two years earlier. bUI AO-7
was an advanced. multi-band hamsar with
a projected lifetime of three years. When
the sate lli te we nt silent (fo r the first time )
after h.5 years of operation. it had been run­
n ing only o n solar cells for a few years. One
of the nickel -cadmium baucnes had gone
oren ci rcuit a llo wing the sate llite to wo rk
on ly when illuminated by the sun. The end
came when that ce ll shooed . or at least that's
the theory.

Stud ies o f the current CW te lemetry from
AO-7 show that one of the battery ce lls has
once aga in opened up. thus allo wing the
solar panels to pass their energy o n to the
satelli te's transponders and control systems.
A sa tell ite in space goes through thermal
stress as it constantly transitions from light
to da rk. and back again . This stress may
have been the catalyst that caused the cell.
or some other ce ll in the st ring to ope n up.
A LL o f the major subsystems in AO-7 are
apparently wo rking . at least when the sa t­
elli te is in sun li ght. It is hoped that the hat­
terics stay the way they are fo r a long time
to come.

Working OSCAR-7

with Karin and Karl

AMSAT Board Membe r and Vice Presi­
dent of User Services Bruce Pa ige KK5 DO

The sur pris e

occasiona l Longhorn bull . mosqui toes. the
Ten s heat and the occasional attack Irom
o ur host's (Ron AG5RS ) k iller pug dog .
Hig h poi nts o f the o ut ing incl uded the air­
cond itio ned tent. a fantastic generator. great
radios. exce llent operators.no rain. the swim­
ming JXlOl and the Texas BBQ. We' re doing
this again next year. Whi le sunspot cycle ~3

has started its decli ne. the ha msats are look­
ing and work ing quite better all the umc.

Solar array cur re nt

43 5 11Hz TX D. C. c u r r e nt

43 5 "H z TX UHf pover out put

43S "Hz TX tempera t u re

145KHz TX D. C. cur r e n t

145KHz TX VHf pove r o u t put

145KHz TX t emperature

s e c e t i i ce c l'l ll ~ i gn

On b oe.rd vo ltage

On b oard c ur r e n t

Solar a r r a y v ol tageU-N/IO v o i e .a

I - N/ IOO Aropll"'re~

I_N/lOO .A.rnpere:ll

P_N/lO iilatt~

T..N-78 det;;t C

I - N/lOO Aropere~

P..U/IO 1iatt~

T-N- 78 deg- C

Decoding
l'lrl'lJdetl"'r~

U..N/IO vo i ce
I _ N/ IDa .A.rnpere~

ISO

250

156

2 55

170

7 0

ISO

15 0

70

15 0

Po~~ible

lirn1t.~

N- 50 _
N-O_
N..O..
N- SO...

N- O_
N- O_
N-O_
N- O_

Index
I~

21

B5

IB5

SUN

15UN

ITXA

TXA

I TXB

TXB

TXB

P1Iol0 G. AMSAT OSCAR-7 (If tht' thermal \'(/1'1111/11 chandrer
Meinzer; Marie Ma rr; Jan King and Perry Klein. ill 197.J.

o ut t he D B6~T preamp and Drake
downconverter.

T he main KL~f antenna array was com­
putcr conrroltcd with a UNITrack interface .
Tracking soft wa re included WinOrhit and

lnstant'Irack. T he 9600-n;lUd dig ital system
ran o n WISP while PeSat work was accom­
pl ished with Windows Hypenemnnal. The

Kenw ood TS-~(x)() ha s a built -in I~OO and
9600-baud Termin al No de Co ntro lle r
(T~C).

Movt o f the gear worked very we ll with
the exception o f some pro b le ms with the
rot ators o n the second KLM a rray. the

Table 1. This is the correc' table f or the Kolibri (MS·2! ) telemetry equations mat should
haw' been published ill our l ulv issue. Sorry about thor.

fLV

FLU
PPA

PB

TX

RX
a 21

N- J O._

N- J O._

N-SO_
N_50 _

n-o_
N..O_

180

l BO

15 0

150

255

255

T_N_78 d et;;t C

T-N-7 B uea C

T_N_78 deg C

T_N_78 d eq C

Co n t ro lle r d ata

Co n c r o l l e r data

Top fl ange t e mp e r a t ur e

soccom f lang e t empececuee

j ne t.current. .l b o a rd t-emperature

In~t-runent- B board t-eropterature

Hou:lIekeeplng 10to

Houeekeep anq l nto

S~t"!1 11 t: e e~ 1 1 :'\1 n

Firs t load up on information and be pre­
pared for any of AO-Ts modes . T he best
source of i nformation is the A~ISAT Web
site Ih ttp://www.alllS3l.orgJ . There you will
find frequencies. opera ting tips. telemetry
descrip tions. the satellites specifica tions. old
pho tos and a lot of history.A~fSAT is even

promoting a new award for seven confi rmed
contacts via AO-7 in the 2 1st century. They
haw also reprinted the AO-7 SWL cards that
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Photo H. AMSAT OSCAR-7 Short Wave Listener's (SWL; cards are alice again available
from AMSAT

AMSAT - OSCAR 7
,/
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Continued on page 62

"D". The letters assi gned to the modes arc
from the labels of the flip-flop digital ci r­
cuit ou tputs that turn on the specific tran­
sponders. Volunteer ground control stations
began work in J uly 10 send commands to
AO -7 fo r a less random o perating pattern .
A small number of the original control boxes
still existed and were dug out of va rious
garages and basements. Hams don't throw
away anything.

Questions hav e ari sen concerni ng the
legality of the 70-cm up link . The 432. 125
to 432 .1 75 M Hz tran spo nde r input is no
lon ge r au thori zed fo r the Am a te ur Sat­
e lli te Ser vice , a lt hough it is still within
the US . A ma te ur Radi o Servi ce . Fortu ­
nate ly, th e FCC license for AO-7 has
heen m aintai ned and is sti ll acti ve in the
FCC syste m as W 30HI. Pa r US hams ,
ope rat ion throu gh the 70-cm up link , is
va lid per th e FC C lice nse . Other coun­
t ri es will ha ve to d ecid e whe ther to
"gra ndfat he r" AO -7 opera tions. For a ll
ham s th o ugh, it is a good idea to he a
good neighbor to any weak -signal 70-cm

(oll/ , ,,,,illg
R,,·~p';Q" n~

mete r uplink with l O-mete r dow nlink),
Mode "B" nO-em uplink with two-meter
downlink), Mode "C" (low-power version
of Mode '·8"). or Mode "D" (recharge).The
435. 1 MHz CW beacon may also be heard
when the satellite is in Mode "A" or Mode

/
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l ~ 1= <1,
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were first introduced in 1974 along with
photocopies of the AMSAT Ne wslet ter from
November, 1974, complete with many fac ts
and history about the satellite.

Wh en AO-7 fi rst awakens after a period
of darkness, if can come up Mode "A" (two-

AMSAT-OSCAR 7

A. joint project of amateur sroups in Auatralia , Canada. Germany and the United States.
coordinated by AHSAT, the Radio Aaataur Satellite Corporation.

Launched: November 15. 1974. at 17 :11 GMT.

Orbit: 910 Bt . miles (1460 k.) circular , sun-synchronous , polar orbit, 101 .7 desree incli­
nation , 114 .99 minut e pariod. Passes r epeat on a two-day cycle around 8-9 AM and 8-9 PM local
time.

Size ; Octahedral (ei ght - ai ded) in shape, 14.17 inches (36.0 em) high, 16 .7 inche. (42.4 em) dia­
eecer , Weight : 63.7 poundll (28.9 kg) .

COHHWlCATIONS SYSTf:H SUHMARY

Two-to-ten Me.ter Linear Translator (Op'tabla i n Mode A)

Up link : 145. 85-145. 95 MHz. circularly polarized canted turnstile (use LRCP i n northern hemisphere,
RHCP in Bouthern hemisphere); SO-lOa ~tt& recommanded user EIRP.

Downlink : 29.40-29.50 MHz , 1-2 watts out put , linearly polarized dipole antenna. A ten-meter pre­
amplifier ia recommended for reception . Te l ematry Beacon on 29.502 MHz .

Sew.ntI:centimeter-to-Two-Mter Linear Tranaletor (OE-erable in Modes B and C)

yPlink: 432:125-432.175 MHz, circularly polarized canted tur ns t i l e (U88 RBep in nor thern hem1a­
phere , LHCP in southern hemisphere ) i 1OG- 200 vatta recommended uaer EIRP .

Downlink: 145.975-145 .925 HRz, 6-8 wat ts output (in MOde B) (3-4 wattl in Mode e) , circularly
polarized canted t urna t l 1e (use RHCP i n northern heud aphere, LHCP in southern hemisphere).
6-10 db of antenna .ain ia recomnended for reception. Telemetry beacon frequency 145.972 MHz .

Note : Passband i n thb tunalator is inverted (USB signals become L5B, and vice versa). The
uae of USB for the uplink ia recommended .

435 .1 MHz Beacon (Operable in Mode. A and D)

Output : 435 .103 MHz. 300 Hw , circularly poladzed canted turnstile (use LHCP in Northern
hemisphere, RBCP in southern hemisphere). 6-10 db of antenna sain i. recommended for reception.

2304 .1 MHz Beacon (Operable in Modes A. 8, Co or D)

Output : 2304.091 MHz, 40 mw. circularly polarized quadrifl1ar antenna (use RHCP foz reception
in northern hemiaphere ).

Photo I. The hack side of the A0 -7 SWL card provides complete dcua on the satelli te '.I' modes and f requencies.
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HOMING IN
Radio Direction Finding Joe Moell P. E. K0 0 V

PO Box 2508
Ful lerton CA 92837

Ecmail: [Homingin@aol.com]
Web: [http://www.homingin.com]

What's New in Transmitter Hunting?

For many years, hidden transmitter hunting was one of th e best-kept secrets in ham radio.
Fr om the 19605 througii the '80s, it was ra re to read about mobile T-h unts or on-f oot foxh un ts
in ham radio magazines or to see a program on this topic at a ham radio convention, except in
southern California. But things have changed f or the better.

The upsurge of interest in competitive ra­
di o direc tion fin d in g (RD F) si nce

"Homing In" fi rst appeared in November
1988 has been steady. As more a nd more
hams are d iscovering the fun, they arc ap ­
plyi ng the latest technolog ies to make it
easie r for eve ryone 10 ac hieve success .
The re is a good chance that tra nsm itter
hunts are goi ng on nearby. You may he
able to get all the details at the next hamfest
or ARRL convention in your state . For in­
stance, there will be a three-ho ur forum at
the Du ke City Harntcst, A ug ust 23 in Albu­
querqu e, New Mexico. There you can hear
direct ly from the people who put on the First
USA Championships last year.

This plot isn 't sinister

The annual Poxhunt Forum at the Daytoll

Hamvcnuon" gets bigger and better every

year. The 2002 forum was a two-hour ses­
sion with nine topics un the agenda. Hosts
and organizers were Boh Frey WA6EZV
and Dick Arnell WB4$UV of (he Oll-KY­
IN Amateur Radio Club (P hotos A and H).
They began with the usual introducti ons and
po lls of the 150 a tte ndees . T he n Bria n
De Young K4BRI of Alexand ria, Kentuck y
(Photo C ) took the pod ium to re veal the
detai ls of his Polar Plo t and Polar Plot 2
software, the first such programs to display
RD F beam hearings on a "palmtop" computer
or personal digita l assistan t (PDA).

Mo bile Tihunters ha ve lon g recognized
the ad vantages of polar di splays over the
typica l "turn it and read the S-Meter" ap­
proac h. A polar display helps sort out un­
wanted signa l refl ections. They show up
as mom entary non-corre lated spi kes on a
polar plo t. com pared with th e steady lobe
representing your RDF antenna 's pattern

(P hoto () j . That lobe , when averaged over
several b locks of driving, us uall y shows the
correct d irect ion to the hidden transmitter,
unless you' re in an area where direct signal
is compl etely blocked and the only way that
the signal gets to you is via a constant re­
flec tion from something big , s uc h as a
mountain.

O ve r the years , several polar d isplay
projects have been featured in "Homing In,"
starting with the motori zed quad system of
JaMi Smith KK6CU on the cover of the
November 1992 issue. JaMi used the stor­
age-scope d isp lay of a Tektronix med ica l
monitor, powered by a DC-to -AC co n­
verier. ' He won his share of southern Cali­
fo rn ia T-hun ts with it, but he had to be
careful that the high-curre nt scope didn 't
drain his car battery.

Next came Jerry Boyd WB8WFK ofAlbu­
querque, who was fi rst to use a computer for

Photo A. Bob Frey WA6 EZV of Cincinnati enjoys both mobile T­
hunting -ami on-foot radio-orienteering. For mobile hunts, he
uses a doppler setup.

i, ,I

Photo B. Dick Arnett WB4SUV ofErlanger. Kentuckv, works in a
hospital, so it s /10 surprise that he uses a surplus medical monitor
as a storage-scope display for polar-plotted RDF bearings. It 's in
the lower-right corner of this photo .
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Photo C. Brian DeYoul/g K4BRI crosses the
flO-meter finish line at the 2002 USA
ARDF Championships ill Georgia. He also
likes mobile Thunting witlt his ccnnputericed
polar bearing display.

the display. His o rig inal version had a PC
with 386 processor. whic h was n't fast

enough to trace the hearings for complete
antenna rotat io ns in real time . Over the

years, he has upgraded the computer and
achieved much faste r response.'

Next came RADAD by To m Ki ng
KA6S0X and Kerry Provancha KK60S of

Santa Barbara. Cali fo rnia. RA DAD dis­
played beari ngs o n the long-persistence
cathode-ray-tube (CRT) of a surplus marine
radar set. The directors and trigonal rcflcc­
tor of thei r innovative motorized yagi re­
volved arou nd a fi xed vertical d rive n

element. so no RF slip rings were required.'
Other polar dis play projects in " Homing

In" have included the Poxcopter by Bill

Rupp N0MKJ of Muskego, wisconsin." and
an ambitious CRT whirligig b y Dave Bul­

lock G6UWO and John Wood G0PSI of

Nottingham, England.'
T hen there was my NonlrScope, made

from an o ld Heathkit S8-620 panadaptor
with lo ng-persistence CRT and a fluxgnte
compass sensor atop the hand-rotated RDF

quad.' It shows azimuth-versus-strength in
polar form like the others. but the circular
display always has north at the top. That
makes it easy to detect subt le hearing shifts
as I drive the winding roads of sou thern
Ca lifornia hills and mountains in the dark.

I still use it on nea rly every two -meter
mobile hu nt.

K4 BRI says he first decided to build a
PC and PDA polar display after seeing the
mobi le instal lation of Dick Arnett WB4SUV
at a local T-hunt. Brian's first compu ter ized

version was more like WBSWFK 's setup,
with a conti nuous-turning potcnuomcrcr
attached to the g-roor rotating antenna mast
supporting his -l-elemem 2-meter T-hunting

quad (Photo E) . Brian tapped into the S­
meter circuit of his Ke nwood mobile SCI.

He only needed a few components fo r his
hardware inte rface because an 8-pi n PIC

processor took on all the work of conve rt­
ing the azimuth pot and strength signals
from analog to digital and st reaming them
at 9600 baud to the PC (Photo F).

As Brian turns his antenna, the PC paints

a polar punem of signal strength versus azi­
mu th. Fro m the keyboard. he adjusts the
persistence of the display - how lo ng the

old traces last as new d ata comes in . w hen
he turns a sharp corner. a touch of the "C"
key clears the screen so that new relative­
to-car bearing data is d ispla yed without con­

fusion. T he re a rc software scni ngs fo r

threshold and gain of the S-rneter circuit to
match a wide variety of radios.

Not content with Version I of the soft­

ware, K4BRI just completed an upgrade that
incl udes a sonar-like "waterfall" d isplay of
bearing history that's very useful in areas

of high signal refl ect ions. For those like me
who prefer bearings relatt ve to north instead
of to the ve hicle heading, the ne w program
accepts NMEA seria l data from a G PS set.
Vehicle course d irection is displ ayed as a
sm all vec to r in the lo we r corner of the

screen. along with antenna position relative
to both the vehicle and to north. GPS sets
can't determine a vehicle's orientation while

it's stopped, so direction-or-travel data is

only updated when vehicle speed is 3 MPH
or greater. as determined from the GPS data
st ream .

Bolh versions of POLAR.EX E run in

Photo D. III this polar display illustration from all actual IrmlS­
miner hunt, the consistent lobe toward the right shows the correct
bearing. while the spikes ill other directions are signal reflections.
This display belong s to JaMi Smilh KK6CU.
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Photo E. This is how Jerry Boyd WB8WFK ofAlbuquerque attaches
the bottom of his mobile antenna mast to the continuous-turning
potentiometer that senses ccimuth. The pot /lll/st be linear-taper
with minimum dead zone. The assembly 1II01/I1IS to the inside of
the driver-side door.
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S·Meters and
PLLs

Next presen te r at
the 2002 Hamvcn­
tion Poxhum Forum
was Marvin John ­
s to n KE 6HT S o f
Santa Barbara. who
e xpla ined the joys
of go-meter radio­
orienteering . Small
rod or loop antennas
work very we ll at
3.5 MHz. With al­
most no signal rc­
tlecnons from build­
ing s and trees. it's
m uch e as ie r fo r
newcomers, espe­
ci a lly yo un g per­
sons. to have rap id
success in rad io ·
sports on 80mcters.'
Marvin turned the
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data for his Version
1 in te r fac e . Co n­
sider sending $25 to
B ria n for a PC
board and all the in­
te rface components,
especia lly if you r
workshop doesn ' t
ha ve PIC -bu rni ng
capability.

Did yo u thin k I
fo rgot about the
PDA disp lay? Brian
ha s an e mbedded
Visual Basic version
of the polar program
tha t runs o n hi s
Journada or othe r
Wi ndows CE de­
vice. For the de tails.
send E-mail to him
at the address on his
Web site. 111c PDA
display might be just
the ticker if you' re
T- h u nti ng a lo ne
and don' t wa nt the
hassle of mounting
a la p to p i n yo u r

ve hicle . B ut fro m e xpe ri e nce wi th
Pod c tAPRS, I know tha t PDAs arc diffi ­
cult to read while driving. If yo u don' t huur
al o ne, you ' ]] probab ly pre fe r to usc: a

notebook PC, even
if yo ur na vigat or
ha s to ho ld it on
kncctnp .I

"
I

I - ,
• •

DOS mode under Windows and are avail­
able at no cost from Brian 's Web site: [hllp:/I
www.qsl.netlk4hri/ polar.htm) . You can also
download the schem atic and construction

Photo F. In K4BRI 's polar plotting system, a PIC processor and
a fell' other components interface the analog azimuth and
strength inf ormation to a PC or PDA.

Photo G. The Ron Graham potentiometer-tuned ARDF receiver­
antenna set f or two meters is popular in both the northern and
southern hemisphere. KI7XF and KK5YY have designed add-on
digital tuners for improved performance.



accidental and deliberate interference, plus
wild ani mal management (not on ham radio
freq uencies, of course).

As regular readers kno w, hams across the
USA ha ve monitored for tag transmitters on
migrating endangered birds. Others, such as
Terry Hudso n KT9 V of Solsberry, Indiana,
are volunteer trackers of four-legged animals
such as moun tain lion s.

"One of Terry's bobcats recently strayed
ou t of Ind iana and ende d up in Mt. Airy
Forest about four miles south of me," says
WA6EZV. "Terry was out of the area but he
knew it was down here . WB4SUV came
over and was able to pinpoint its location in
the woods. Aboulthree days later it was hit
by a car."

WA6EZV and WB4 SUV are already
making plans for the 2003 Dayton Foxhunt
Forum . The Hamve ntion will be May 16th
through 18th. More information is at the
Dayton Amateur Radio Association Web
site [www.harnvention.org). But you don' t
ha ve to go to Dayton to learn about the fun
of RDE There may be a good program on
the subject at a c lub or hamfest near you.

It 's too late to invite yo u to my talk at the
ARRL Southwestern Division convention
in early August, but there arc knowledge­
able local experts on RDF all over. If they
aren't talking at a nearby hamfcst. they will
p rob ably be eager to present the topic to
yo ur local radio club. Web sites and E-mail
contacts for many of them are on the RDF
Links page of my "Homing In" Web site.
Be sure to send news of yo ur local RDt'
activities to my electronic or postal mail
addresses, listed at the beginning of this ar­
ticle. Happy hunting!

Footnotes

I. Details in "Homing In" for October and
November 1992.

2. Details in "Homi ng In" for January and
February 1993.

3. Details in "Homing In" for November
t993.

4 . Details in "Homing In" for March
1994 .

5. Details in "Homi ng In" for April, June
and J uly 2001.

6. De tails in "Homing In" for July, Au­
g ust and September 1997.

7. More abou t 80-meter ARDF is in
"Homing In" for November 2000.

8. De tails in Chap ter 5 of Transmitter
Hunting - Radio Direction Finding Simpli­
fied by Moett a nd Curlee, pub lished by
TAB/M cGra w-Hill , IS BN number 007­
1560068.

9 . Web site [ht tp.euscrs.mackay.net.au/
- ron ]. fa

This hidden T might attack!

for the Ron Graham two-meter ARDF set
from Australia. (The first was Harley Leach
K17XF.)

ARDFsets from Ron Graham VK4BRG9

are very popular both in the USA and down
under, but they are best for single-frequency
hunts because thcy arc tuned acro ss the full
band with a one-turn potentiometer (Photo
G). Adding a PLL makes it much easier to
QSY on multiple-frequency hunts. Here's
hoping that KK5YY and KI7XF will publish
thei r designs soon.

The next section of the forum covered the
latest news of international-style on-foot
fox hunti ng (ca lled ARDF a nd radi o­
orienteering). Bob and Dick reviewed their
experiences at the First and Second USA
ARDF Championships and at the 2000
ARDF World Championships in C hi na.
Then they gave a brief promo for the Third
Championships, for which they are Co­
chairs. They invited everyone to come to
Cincinnati from J uly 30th throug h August
3, 2003, for these events.

Wi th help fro m early an nouncements,
Boh and Dick are sure that they wi ll be
welcoming competitors from all over the
USA next year, and plenty of foreign visi­
tors too. They were already we ll into the
preparations as WA6EZV gave me an up­
date in early J uly: "We have fo ur potential
st tes withi n 45 m inu tes of the dormitories .
I have official maps for all sites and I've
ru n them all. There's a nature trail a half­
mile from the dorrns where we can have a
practice course. It 's already mapped.

"We 've already got the dormitories pretty
well arranged," Bob continued. "We have
six committees listed on the Web site [http :/
/w3.one.net/-bfrey/] and we're starting to
draft tellers to the nearby clubs . One group
is investigating medals, prici ng and design.
Another is desig ning the 'It-shirts. A fel low
is working with university transportation
about buses. We're writing le tters to ge t
water and medical supplies."

Shortly after this issue arrives in your
mailbox, Bob and Dic k will be return ing
from the 2002 ARDF World Cham pionships
in Slovakia, where they arc promoting the
2003 USA Champi ons hips to rad io­
odenteers in two dozen countries. "We ar­
ranged for some 2-inch round buttons with
the logo and '2003 Region 2 Champion­
ships' on them," Bob says. "I also have some
T-shirts with the logo on the pockets,"

I I]UCKMAffiR (.'
~- -.., 61 Y6Jeffer~onlli ghway ' J

Mineral. Virginia 23 117 USA
540: H44-5777' HOO:2X2-562s

Fax 540:lS94-914 1
e-mail: infors'buck.com

To top it all off, the 2002 Dayton Foxhunt
Forum concluded with some other ways that
hams are using RDF, including tracking of
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podium over to Ernie Howard W8EH of
Middletown, Ohio, to tell about his mcdifl­
cations to the learn IC-706 "DC to daylig ht"
mobile transceiver for external S-meter out­
put. Mobi le T-hunters need such takeoffs to
drive their large dash-mounted meters and
polar displays. There are straightforward
ways to tap the signals in almost any re­
ceiver," hut most hams prefer to do this sur­
gery on o lder rigs that do n ' t have tiny
surface-mount components. Ernie showed
that it's possible to be bold and take a sol­
dering iron to an in-warranty radio with
good results.

Last of the technical presenters was
Gerald Schmitt KK5YY of Los A lamos,
New Mexico, who described in detail the
low-cost PIC-based phased locked loop
(PLL) tuner he is perfecting. He thinks it's
ideal for ARDF receivers an d QRP rigs.
KK5YY is the second to devise a PLL tuner



ON THE Go
Mobile, Portable and Emergency Operation Steve Nowak KE8YN/O

1617 Hickory St.
Omaha NE 681 30-1 529

Setting Up a Temporary HF Station

Last rime, we discussed some of the aspects of sett ing up a /IF ama teur radio station in an
emergency situation. This month. \\:e'JJ focus on var ious designs to make actuslly operating as
convenient as possible.

Pig. 1. By being located 1I('or the window . cables can be led outside for connection to the
amenl/a. ground, and battery. A vetlow "Caution" tape around these items may keep
people awayfrom being injured. Tables aile (mel three keep the operator separated from
the general population.

HF RADIO
•

lim
•· . . .· . . .

• • •· . . .
• • •

• • •
• • • ANTENNA· . . .

I~CHAIR •
TABLE 3 COMPUTEF ID LEAD ACIDTABLE 2

BATTERY

There are three major things you want to
achieve in selli ng up a radio operating

position : accc...... (0 power. access (0 the
antenna. and access (0 the people you are
supporting. Let's look at each of these in
general and see how we can apply them.

Access to power

A number of' thc placeswhere we amateurs
may be ca lled upon to provide support may
already have backup powe r systems for thei r
own purposes. Hospitals have several re­
dundant laye rs o f po we r. incl uding mu l­
tiple po we r feeds to the building. o n-site
ge ne rators . and so me le vel of ba ttery
backup. If yo u have establ ished a good ra p­
port with your agency. you probably already
know where an emerge ncy power outlet is
tha i you can usc . Obviously, lIIany of these
arc already planned for o the r uses. so we
can ' t assume that we ' 11 gel first right of rc­
fusal for a particular o utlet. In hospit als.
most emergency po wer outle ts arc idcnufi ­
ah le because they are red, The actual o utle t
itself o r both the outlet and the wa ll p late

may he red.
If you arc set ti ng up in an area that doc s

not have e mergency po wer capability. yo u
may need to pro vide your own po wer. Drag­
sme a deep cvcle lead-ad d baucrv up scv-e e . •

era! flig hts of stairs may not he the ideal
approach . especially if yo u wo uld haw to
repeat the trip multiple limes to recharge the
baucry I te nd to avo id using elevators when
there is a distinct possibi lity of the power
being interrupted. so the stairs become a
necessary evil .

O ne la...t is...uc - if you are recharg ing a
lead -aci d battery. th is is hest not done in ­
side, since the rechargi ng process produces
hydrogen g as that is highly flam mab le . A
pilot light for a gas stove o r g as wate r heater
or other flame . o r even a spark, can lead to
an explosio n.

Access to the antenna

Yo u can get a dynamite sig na l by con­
structing an ante nna o n the top o f a tall
buildi ng. but p lacing the o perating positio n
d o se to the antenna may mean you arc in­
convenie nt ly separated from those you arc

supposed to he serving. O n the o ther hand.
a ground-mounted ante nna may not provide
the signal yo u would like . Once again. the
ideal situat ion is to plan in advance with the

si te yo u may he "e rv ing . Many ho spita ls
have an identi fied locatio n for thei r arnn­
leur radio operator with emergency power
a nd a connection to a per manently mounted
a nte nna. at least for VH F. In o ther cases.
the local Red C ros s o r Salvation Army o f·

fic e may be the planned locat io n for II F
co verage and can be fully equipped befo re
a need eve r arises. Some have a full y loaded

to wer with yagi and ro tor. as we ll as various
d ipo le s. long -wire s, slopers. e tc. T his is

TABLE 1,

ideal. bu t it is stil l best to plan o n operating
under le ss than such ideal c ircumstances.

Access to the people you 're
supporting

The operating positio n needs to be located
so that peo ple can ask the ham opera to r to

get certai n information o r se nd certai n in­
tormatlon without Inconveniencing either.

If you have to se t up a sta tion location o n

sho rt not ice . i t wo uld be ideal to be ncar
so me type o f wi ndow. T his cou ld p rovide a
path fo r coa x leading to the antenna and ;1

lead-ac id battery co uld he loc ated just out­
side fo r charg ing sa fety. In a reas subjec t to
hu rricane s, the hurricane shutiers provide

pro tec tio n. hut may also pre vent the rout­
ing or cables. In th is uncertain day and age.

I' d prefe r not to be sitting with Ill y back to
a window if J were providing communications

services to a public se rv ice department . I

W INDOW
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Fig. 2, The trick with a rail is TO coordinate space for operations while allowing passage
from nile position TO the next.
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Amplifier Testbench Report
conrtnued jrom page 17

eq ua l plus and m inus voltage power

supplies. M ost o p amps, howe ver,

don 't have a "groun d" te r mina l, a nd it

isn 't d iffi cu lt to use a single su p p ly

voltage. I n this c ase, the noninverting
(+) in p ut p in needs to be held a t a vo lt­

age equal to halfway between the supply

vo ltage and g rou nd . R5 and R6 a re a

simple vo lt age d ivid er to p rovide Vec!

2 b ias to p in 3. C2 kee ps the D C off TI

and a lso p reve nts R8 from load ing down

the voltage d ivider. (The inp ut resistance
of the CLC4oo' s noninverti ng input ex­

cccds l OOk o hms, so its c urrent doesn' t

significa ntly alter the voltage div isi o n

ratio of R5 and R6. ) S ince we are us­
ing a sing le po we r sup p ly, a DC volt­

age o f Vecl2 appears o n the o utp ut pin
a nd is blocked by C I.

working space . T he actual rig could the n
be placed under the o perator's seat.

I ' d mount the o ther radios a long one wall
of the van , either in nile line, or in a mini
cubicle arrangeme nt as shown. T his wo uld
leave a sma ll but usable aisle along the other
side. Of course, wi th a van I'd lo ve to in­

clude a so lar array on the roof and a gas- or
propane-powered generator that could pro­
vide power when nee ded witho ut running
the van engine.

With either design, there arc a num ber of
safety issues that need to be addressed . You
want to limit access to a certain degree so
that the amateur rad io operator on duty can
concentrate . You also wa nt to make sure that
others do not operate the rad ios wi thout
permissio n. In add ition you want to make
sure that people cannot inadvertently come
in to contact with antennas or other connec­
tions that could expose someone to high lev­

els of radio frequency ex posure or result in
an RF burn. As mentio ned earlier, any lead­

acid sto rage batteries need to be located in
a we ll -ven tilated area. Un li ke o ur ham
shacks back home, operating in this e nvi ­
ronment will expose eq uipment to many
people of all ages who have no understanding
of the potential dangers that might exist.

Designi ng a potential operating location
can be a lot of fun and makes a great project.
This is one of those ac tivities that can in­

volve both new hams and e xperienced o nes ,
with both groups being able to contribute .
Let me know what ideas you and your pub­
lic service team may have with regard to
the ideal operati ng locat ion . fa

HF Vertical on
f-+ _. ange mounted on

at sheet of metal
r plywood

perhaps the Red C ross. As such, the vehicle
is ide ntifiab le and known, which often
makes it easier to access the location where
the station is needed.

F ig, 2 shows one possible layout fora van.
The idea is loose ly based o n the communi­
cation van used by the Brevard Emergency
Amateur Rad io Service (BEARS) o n the

east coas t of cent ra l Florida.
VHF and UHF equipment shoul d be

readily accessible 10 the driver. In an ideal
world (one with no budge tary constraints),
I' d put something like the Ke nwood TMD­
100 or Alinco DR I 35-TP so that I wo uld
have access to 2 meters while d rivi ng . I'd
also ha ve APR$ available using the same
rig. There are times, such as duri ng hurr i­
cane season . when a mini weather station
transmitting data via APR S would be hel p­
ful to the National Weather Service . Tem­
perature and humidity se nso rs co uld be
permanently mounted or all sensors, incl ud­
ing a wind directio n and speed indicator,
field -mounted on site . In a van, rad ios with

detachable control screens may free up more

• • • • • •

· . . . . .
. . . . . .· . . . . .

HF Voice Radio

2 Meter APRS

LapTop to
APRSIPacket

. . . . . .. . . . . .. . . . . .

o

o

2 Meter
Whip

HF Whip

would prefer to be near the window but not
in line of sight. You ne ver know.

Fig. 1 shows one possible station layo ut.
I' ve based th is on items readily available in
a hospital or school. Tables. such as those
fou nd in the cafeteria, provide an operating
location as we ll as a bo rder of SOitS . Well­
meaning people may not realize that in su b­
opti ma l c o ndi tio ns, a h igh degree o f
concentration may be required whe n oper­
ating. The banery and antenna arc located
j ust outside the buildi ng but e asily con­
nected th rough the wi ndow. It may be ad­
vantageous to rope off the area to keep
people from coming into contact with the
antenna. Likewise, the battery may prove a
tempting ta rget. so it may he wis e to COII­

cea t it and/or chain it {Q some th ing sol id.
Some clubs take a who le di ffe rent ap­

proach and set up their station in a van or
camper so that it can be taken to wh ere it is
needed and put on the air almost immedi­
ate ly. In some cases, the use of a van has an

added advantage in that it is managed and
or funded via a pub lic service agency or



other. We heard Australi a and the
U.S.A., and eve n ta lked to an amateur
in Vancouver Be on the IRLP. It cer­
tainly is an excit ing use of the Internet
and amate ur radio. Look at the Web
site [www.IRLP.ne t] for more infor­
mation about how to build and use an
IRLP link.

Our hosts. C lement and Hett y Pierre
Louis, J7 3CPL and J73HPL, live in a
beautiful home in Wotten Wavc n - a
community of about 280 peop le . It is
located at 900 feet in e levation and 4
miles from Roseau on the west or Car­
ibbean side of the island. Clement has
a small farm with many varieties of
tropical fru its and vegetables, The
view from the ir home of the lush green
mountains is really spectacu lar. Sleep­
ing up on the mountain with no sounds
except the cool air and forest sounds
was rcallv nice . Heuv treated us to

• •
gre at Dominican meals - much of the
ingredients for which were grown on
thei r own farm. We rea lly can' t say in
words how much we enjoyed vis iting
and stay ing with Cleme nt and Hetty,
but it was so re laxi ng and enjoyable ­
they were rea lly just great to us!'

Our HF radio operation took place at
the station located in the home of
Clement and Hetty Pie rre Louis . Don
J79UGF and Dave J79WW helped
Clement and Hetty set up the station in
2000. The station consists of a two-el­
ement triba nd beam up 30 feet on a
pole . The beam also has a single ele­
ment on 12 and 17 meters. For 40 and
80, a G5RV is used. Their home is at a
wonderfu l locat ion for ham operations .
It is also near the end of the power line
and a ve ry quiet location with almost
no loca l RF noise - the S-meter does
not show any noise ! The equipment is
an Alinco DX 70 HT HF transceiver
with an Amcritron 500 walt so lid state
amplifi er and MFJ antenna tuner. The
four of us made over 3,0(K) contacts in
our limited "s pare't timc duri ng the 10­
day stay. We were surprised to wo rk so

SEP 7 & 8

SEP 6, 7, 8

CALENDAR EVENTS, ETC.

2211, Westminster MD 21158. MD State law
requires vendors to collect Sales tax. E-mail
(k3pzn@qis.net). VE exams, pre-registration
required. Contact Phil Karras KE3FL, 3305
Hampton Ct., Mt. Airy MD 21771. Phone 30 1­
831-5073; E-mail {ke3f1@juno.com}. Testing
will be conducted on the hamfest premises.
On-site exam check-in begins promptly at 9
a.m. No admittance to exam room after 10 a.m.
Required for VE exam: original FCC license
plus one copy, two forms of 10, one withphoto;
any CSCEs; exam fee, $10 cash only.

PLATTEVILLE, WI The Hidden Valleys ARC
will have a speci al event station "W9D"
(Wisconsin 9 Dairy) . This station is for the 55th
Annual Dairy Days in Platteville WI. Around
2500 kids are expected to be the re through
the weekend. We will be operating during
daytime hours Friday, Saturday, and Sunday,
on 80- 6 meters SSB and CW; also a-meter
FM. Certificate/QSl available on request.
Please send with an SASE. Write to HVARC,
Po. Box 112, Platteville W/53818, If you have
any questions please Evmail to (kb9ryi@
arrl.net).

NORWICH, CT The Radio Amateur Society
of Norwich (RASON) . wi ll celeb rate the
activat ion of the New Lon don Ledge
Lightho use (#US A-542), by ope ratin g a
Special Event Station on CWo Phone and
RTTY in the General portions of the HF bands.
QSl to RASON, P o. Box 329, Norwich CT
06360. For up-to-dat e info, see (www.rason.

o'gj. Fa

I fo und it has a crop 1001 which works
like a whiz. You do have to exercise a little
caution when cropping to keep the pcrspec­
tive. But if you miss and get something out
of proportion, the OOPS!! Feature will let
you get as many stabs as you need to get it
right.

Also, when yo u click the "Su nny" icon
next to the OOPS!! hutton, you wi l l find you
can adjust brightness. contrast and gamma
to get your image to loo k jus t the way you
think it should. And if you are really advcn­
turous. the program extends the possibility of
drawing freehand along with inserting objects
from the " Things" pull-down.

The ideaof the software is to give the ham
the at-tile-fingertips flexi bility to lake an

TA E DIGITAL POA T
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many QRP SS B stations, man y wi th
only I or 2 watts.

Clement has been busy constructing
a guest house behind his home. It
shou ld be completed by Ap ri l. It wi ll
have three bedrooms, two baths, and
kitchen . and if you rent it you can usc
the antennas we used during our visi t.
It puts out a mighty stro ng signal. as
indicated by the contacts we made all
o ver the wo rld . A tower and beam are
in the works to be insta lled at the guest
house. However, the present antennas
are very good.

Contact Hetty J73HPL for more in­
formation on the ir amateur radio guest
house . Whethe r you come by cruise
ship or fly into Melville Hall from
connections in San Jua n, Puerto Rico.
you can rent a car and spend time tour­
ing the beautiful corners of this small
is land (15 by 30 miles). There are a lso
several d iving and snorkeli ng estab­
lishments that wo uld be hap py to have
your business.

Please look up the FAIRS Web site
[www.fairs.org ] for more information
about the activ ities of f<f\IRS. and the
Dominica project. fa

CRLENDAR EUE NTS
COlltinued jrom page 4 1

fairgrounds. From 1-77 S, take4th 81. NW exit, .
turn right (W) into grounds. Setup at 6 am.
Admission $5. under 12 free; 8 It. tables with
electricity $12. Handicap accessible. Indoors
and heated. Free parking. Talk-in on 147.18(+).
Tabies contact is Terry Russ NBATZ , 3420
Briardale CR. NW, Massillon OH 44646. Visit
the Club Web siteat (www.qs/.netlw8np). There
will be an auction at10 a.m. 15% commission
charged on all items sold. You may buy back
your own items at no charge.

WESTMINSTER, MD The Carroll CountyARC
will hold its 13th Annual Mason-D ixo n
Computer & Hamtest 8 a.m. to 3 p.m. at the
AG Center in Westminster MD. Vendor setup
begins at 6 a.m. VE exams begin promptly at
9 a.m. Great food, and free radio checks. For
more info visit [www.qis.neV- k3pzn], E·mail
[k3pzn@qis,net]; or write CCARC, P.O. Box
2211, Westminster MD 21158. Donation $5,
children under 12 free. Tailgate space $5 per
12 fl. space, Vendor and tailgatin gsetup 6 a.m.
General admission 8 a.m. 8 fl. tables inside.
$12 per table, every 4th table free. Tables
guaranteed only if reserved by Oct. 5th with
full payment. No pay, no reservation. Mail to
Mason-Dixon Computer & Hamfest, PO. Box CunlilllIed on page 6 1
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free to
Fa

I hope that reade rs wi ll feci
contact me with any questions.

FAIRS in Dominica
conunuedjrcm page 39



PROPRGRTION
Jim Gray II

210 East Chateau Cir.
Payson AZ 85541

[akdhc2pilol@yahoo. com]

Skip, Skip, Skipping Along

Soler activity will decrease to low or moderate levels this month with a few isolated e Mf 's and
M -class nares thrown into the mix. No extraordinary events are foreseen, and in fact only one
day Is forecast to be Poor IP) at all latitudes! Only 7 other days are listed as Fair-to-Poor IFP) so
you might say that th ings are looking up for HF operators. While this is certainly good news,
don't get too excited because cor on a] hole ef f ects will limit most of th e bands (0 Fair (F)
conditions most of the time.

A s mentioned in my last column, non-polar coronal holes EASTERN UNITED STATES TO:

arc a prominent feature of post-peak solar behavior and ~~ w· ~ - GIl'"~O_l_ti-'~""'!'""!t 8 "" 2I:l ,~~each one ca n exist for mon ths or eve n years. They are going to be ":.::. 15il1 ,,~ 17120 11120 17120 15/11 '5/17 10112 1011 . 1(1.112 17120

c

with us more often than not through the back end of Cycle 23 and ~",."c.o
15/11 , 5/17 so ~" w" 1(\"2 ' V 15 'V15

will prevent DXers from enjoying many long stretches of good ¥i ~" ~. ,,~ ,,~ ' ....'2 ' 0112 '21'5 171:<> ,,~

eoec " sosc = '0/1< 1011 . 'V1S '21'~propagation. If the current holes persist (this bei ng wri tten in early ....'k.
• •• 1/120 ~. - - W" >&17 1(>'12 15/17 '5/11 ,,~

Ju ly) then we can expect the first ha lf of Se ptember to be mediocre Eo' •• • • • 10/12 '0/17 15/'7 "...,
at best. The 16th-1 8th and 22nd-27th will provide some Good (G )

P..·.,,,,,
,,~ 17120 '5/11

Dxtng conditions howeve r, and I' ve even included two Very Good .' ., 10/12 ,,~ ,,~ 17Il'(l ' SI' 7 '(),'2!n(VO) days within those intervals. 15/17 ,,~ '71l'(l ,,~ '5/11 10112 ' 5/17

For seasonal e ffects. we can expec t storms in the Atlanti c and A...",II. 10/12 171l'(l su eo so ~O ~"
17,'l'(l 'OII ~

••• 10/12 • ,,~ • , 5/" ,(II'~

Carribcan to disrupt tbe lower frequencies (upper bands) since How.. l Q/ 12 ,,,,,~ ,,~ ' 71:10 ~ = ,,~ ,,~ lQ/W•.·nSeptember is at the heart of hurr icane season. To co unter-balance ~
~. ~ = ~o ." ' 0112 1Q/12 10112 1Y17 ,,~

this, the lengthening hours of darkness wi II provide more opponu- CENTRAL UNITED STATES TO:

nines on 40 to 160 meters should there be any periods free of tropical
,

151 17 ,[,/" ,,~ ,,~

~m'",c.o
~ ' (1112 15/17 1(>1'2 ' 011 2 ,Q/"

~

activity. Also, given the decli ning sun angle, 10 and 15 meters ~.-
15117 ' 5/' 7 .00 ~ ,,~ 1(\112 ' 0112 ,2/"

should be open longer as the MUF's (maximu m usable Ireque n- IJi;i , 21'6 ,2/ " '21'5 ' 7120 17Jl'(l

des) con tinue to increase . As is most often the case for ea rly au- ",~.
,,~ ,,~ '21" ,,,,,~ ' [,/17 ,,~

• •• . " " " ~. ' 21 15 12"~ ,,~ 1712()

rumn. most ac tivity will be concen trated on 15, 17, and 20 me ters, e •• • • , 5117 ' 0/'7 '5/ '1

but the o ther bands sho uld begin to pick up as time passes . All
Co.,

"' ' 5/' 1 ' 7120 12115 ''''' 5Po,,,'."
in a ll , Septem ber will no t meet seasonal ex pectatio ns , but will " " ""' 2 ,2/\5 ''"'0 17/al HOO ,,~ '71al 1(\1'2

I~he a long sho t better than what we experienced duri ng most of ""' 2 ,~ ,,~ 1(\'12 '0112

the sum mer. Until next time, 73! Au"'aI" ' Q/ 12 151 17 ' 5/17 ,,~ ~. •• 17Jl'(l 12115 1(\112

A~'" 'Q/12 ' 2I ' ~ ,,~ ,,~ so ,,~ "00 1(\112

Band-by-band summary
H......I ' 21 15 ' 5/' 7 , ,,,17 1712() ,,~ N" - "00 '0/12 12/ '~ lV1~

WESTERN UNITED STATES TO:

10 and 12 meters "'""'~.
' 0/12 12115 '0/17 "00 ." Hll12 1M2 '(\I'~ ' 2/15

Am,,"," '0/'2 l V ' S ' 0/17 "00 ,,~ ' 0/ ' 2 ' Q/12

Condi tions will improve throughout the month and all parts of •.rn ,71l'(l m al "00 ,,~

'" • " • •,..- 1712) ao " 1011 2 ' 2/1S '2/15
_• • m

17120 171:20 ' 5/17 , 51'7 H~

'"
17Il'(l

, • "." ' 0/17 '''' '1 •,
' 0/17 "00September 2002 P"~..",, ' 21 10 ' 5117

I~
, (\1' 2 ' M 2 12115 ,,~ ,,~ ,,~ ,,~ '5/ 11

I SUN MON TUE WED THU FRI SAT 1(\1'2 ' Q/12 ' 7120 ' 1>'17 ,,~

A-"" . ,. 101' 2 ' 2/15 10/17 10117 " 00 17/2<l ,,~ 1/.'20
A .... 'OII ~ '0/12 15/' 1 1712) " 00 ,,~ ,,~ ' 1120 10111

1 F 2 F-G 3 F 4 F 5 F,G 6 F 7 F,P - , '0112 ' Q/ 12 121' 5 10/11 = ~ ." 1:\,', ' 0/' 2·..C~ = ~ . " •• NO ' 0/ 12 '2/ '5 ' V 15 1 ~" " 17J2<l

• F-G 9 F,G 10 F 11 F-P 12 F 13 F 14 F-P
Table 1. Band, time, COllntry chart. Plain numerals indicate bands

15 F 16 G 17 VG 18 F-G 19 F-P 20 F·P 21 F-P which should be k-'OI1<J.1ble on Fair 10 Good (F·G) am! Good (G) days.
Numbers ill parentheses indicate IxIlIlL\· usually workable 011 Good (G)

22 F·G 23 G 24G 25VG 26 F,G 27 F-G 2'F days only. Dual numbers indicate that the intervening bands should

29 F 30 P 31 F-P also he usable. When one number appears ill parentheses. that end of
the range will probably be open on Good (G)days only.
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Other items

And what about The Chart?

I mentio ned the WinLink2000 network
earlier. I had a fe w complaints the last time
I reviewed the use of that system. Duri ng
the recent time when an afficionado of that
group vis ited, I downloaded the later ver­
sion 3 of the Ai rMail software and my PK­
232M BX wo rked flaw less ly to connect via
Pactor to the system to exchange a few mes­
sages. T his was a great improvement.

I am not sure wh at made the improvement.
My fi rst thought was it must he the new and
improved software, and that may he true.
However, I believe I installed the DSP filter

chips in the 232 in the time elapsed between
tests. So that may have had an effect as well.
Whatever the case, it is possible for a user with
only Pactor Ito exchange Sh0l1 messages over
the system without going to the expense of
the more sophisticated equipment runni ng the
Pactor II. For what it is worth. I was satis­
fl ed . The difference is speed . Pacror I can
he dramatically slow by comparison and
lo ng messages wo uld be a real pain .

Last month I mentioned getting a hoard
with more serial ports to make life easier
and take advantage o f some ofthe toys that
really need more than one port on the com­
puter. Well, two things. First, I was gone a
lot of last mo nth. Second, I ordered wrong
and the board had to go back fo r exchange .

Ho pefully, I wi ll have that little project
together hy next month and can tell illustri­
ous stories of toys al l working so we ll that I
will hold you spe llbound fo r hours . Really,
the problem with the modern computers is
they are bei ng de signed to plug the "o ther"
toys in rather than the stuff yo u and I usc.

T hat is, the d igi ta l camera has a US B port
I can plug into on the front of this compute r.
When I go to p lug in my rad io control mod­
ule o r the PK -232MBX, o r simply a IYIT
circu it, the si ngle 9 pin serial port on the
back of the computer is situated so that I
have to plug in a handful of adapters and
prop them in place so they don ' t fall on the
floor. Somebody's a plonin"to get us guys.
I'll see what I can do for an answer.

and again just before sunrise, a situation that
pleases hath night-o wls and early risers.
Short-skip will normally vary between 900

and 2,000 miles. fa

Out into the airwaves

THE D'GITAL POA T
continued from page 59

image and m ake it ready to send over the
air quickly using ham recognizable symbols
and phrases. It was written for th is specific
pU!"JX)se and does the trick with much less ef­
fort than software aimed at the commercial
graphics artist.

Once you get the hang of handling your
image files and editing and saving them. you
will quickly amass a library of images you
can share with hams o ver the air. The fi nal
piece of the puzzle is to get the image into a
communications prog ram so you can get on
the air and play.

You will find in the SSTV-PAL program
se tup a provision to work with a number o f
different programs . I don' t think I have
found a bad SSTV program. They all work .
T he program I recomme nd to " ge t your feet
wet" is MMSSTV

Once you have chosen the communica­
tion software (in this case. M MSSTV) you
wish SSTV-PAL to send images to, and you
have an image d isp layed in the SSTV-PAL
window, you need on ly click the box that
says "send 10 MMSSTV" The image will
magically appear in the MM$STV display
and you are ready to transmit it or save itto
the "stock" folder in M~SSTV

How do you save the images to the slack
fo lder in MMSSTV? Just click on the im­
age, hol d the left mouse buuon down, drag
it to one of the little panes below the regu­
lar program, and release the button . It is
saved . You can check on it with your Ex­
plore tool. It wi ll take a ll an assigned name
such as TXStock l and may not he in the
fo rmat you ex pect. but it will be saved and
come up when you open the program; and
be available to drag in ready for transmit

when you feel the urge . As I mentioned last month, The Chart has
So much for the q uick lesson in file han- vanished from 73. I have started a Web site

dling and use o f two super pieces of at [http://kh7 no .home .au.net/). I hope to
freeware avai lable to the ham to realize his load that up with info you can use along
image fix . As I ment ioned, there arc other with an updated version of The Chart. There
programs available for SSTV The accepted is an advantage to the Web site for you since
standard is C hromaPix . It is a commercial you can get the URLs you want and click on
p iece with a worth-the-price fee. I recom- them instead of the tedious typing method.
mended the se other two programs because That's it for th is mo nth. T hanks for all
they can get you going for pennies. If yo u the kind words via the E-mail. G lad to help
like what you get into, then is the time to where I can. [KB7NO@worldnel.all .netj73
make choices to make a pro pe r in vestment . and all the best, Jack , KB7NO. fa
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the globe should eventually become work­
able during daylight hours. In general, wo rk
from cast to west as the day progresses, but

expect southeaste rly through southwesterly
paths to be be tter than those ncar the au­
roral zone. For fo lks hunting exotic contacts.

try morn ing and evening gray-line paths
over the poles and listen for polar echo as
an aid to identifying signals coming from
Asia. Daytime short-skip will normally be
somewhere between 1,000 and 2,000 miles.

80 and 160 meters

"Twenty" wi It be your mainstay as usual
and can be worked around the clock. but
nigh ttime will provide the strongest signals.

Try long -path p ropagation across the Ant­
arctic for forays into Asia and the Far East,

and look for strong short-path propagation
to Australia, Indonesia, and the South Pa­

cific. Short skip could be as limited as 500
mi les during the day but will normally be

from 1,000 up to 2,20{) mi les at night

30 and 40 meters

Open ings will he lo nger than those on 10
and 12 meters. and signal strengths will

conti nue to improve as the month passes.
Long -path propagatio n should be particu­
larly good so look for interesting o pportu­
nities to Asia and the Far East at the times
shown on the hand-time-region chart Ho w­
ever. the best openings wi ll still be to Cen­

tral and South A merica, especially from
early afternoon through mid-evening . Phe­
nomenal ski p up to 2,400 miles is possible
on the se bands on Good (G) days, but the

ave rage will usually be fro m 1,000 to 2,000

miles.

15 and 17 meters

20 meters

Hu rricane season will continue to m ake
life difficult here. but d uring quie t periods
there should he some great DXing opportu­
nities between sunset and sunrise . Central
and South Ame ric a will be your mainstays

of course. but Eastern Europe. Africa, and
the M idd le-East could provide some inter­
esting variety, especia lly for those east of

the rocky mountains. Skip wi ll vary between
800 and 2,000 miles at night hut expect only
600 to 800 miles d uring the day.

Check these bands when 40 meters comes
alive. Altho ugh tropical acti vity will sti ll
curta il activi ty here , continental nocturnal
thunderstorm s will no lo nger be as much of
a problem as they were during the summer
months . Look for peaks j ust after mi d night



Ben Alabastro \V1 V:\1 , Rutland VT.
Dear M r. Burnett, I roared with laughter
after reading your " sul furic ucidy" remarks
about Bil l Pasternak WA6ITFs fl amboyant
com ments about the ... cr ... resurrection
of 73 Magazlne by Wayne. Ah, yes, creativ ity
is alive and well!

I have been subscribing and reading 73
for years. To me, 73 Mogozine is on the
cutti ng edge of amateur radio . Best of 73!
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N EUER SR Y DI E
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the government. So what's impro ved as
a result of all this taxation?

Today, because mothers arc forced to
work, 64% of the three top fi ve-year­
olds are stored in day care centers. A re­
cent study showed that 70% of these
provide mediocre to simply awfu l care.

Wi th less than hal f the states having
any minimum requ irements for child­
care centers, and wi th employees often
making less than parking lot attendants,
there's an annual 30% turnover rate.

The result is that our children arc he­
mg given a minimum of help and expo­
sure to new ideas and experiences at the
critical time of their l i ves when their
brains are wide open for development.
T his is a loss of brain growth that can
never again he regained.

Thi s is a time when chi ldren could he
learning a dozen languages. listening to
all ki nds of music, learning to usc their
hands creatively by drawing and using
cl ay. When they cou ld be learning to
play an instrument. A ll of these thi ngs
build ski lls and increase IQs.

How did we let ourselves get in to this
mess? By being kept entranced with
watch ing TV and sports . We know about
Tiger Woods, ball and hockey players,
but we're totally i gnorant about how the
money the feds and our stares take out o f
our pocket is being spent.

Oh, we see endless TV exposes of
government waste and corruption, but
we never translate that into enough per­
sonal concern to do anything abou t i t.
Our polit ical parties are organized and
we aren 't. so we're.jus t sheep to be shorn.

Step one: Get mad. Step two: Don't
ever donate to any candidate's re-election
fund. Step three: Never vote to re-elect
anyone (N RA ).

Carping

I' m constantly carping about the gov­
ernment education monopo ly, another
black hole for our tax money. According
to the National Center for Educational
Statistics , we're coughing up an average
of $7.000 per government school pupil
per year. T hat's tw ice the average for
private schools. In some areas, such as
Washington, D.C.. they ' re spending an
average of $9,000 per student.

Laura Schlessinger now ~ays that gov­
ernment schools are beyond reform and
need to be abandoned. We ll, as Michae l
Medved says, "The government makes a
mess of everyth ing i t does." And we're
paying the tab.

Sending one's kids to a public school

Arbitrator [ar'-bi-tray-ter]: Cook who leaves
Arby's to work at McDonald's .

Avoidable [uh -voy'-duh-buhl]: What a bull­
fighter tries to do.

Rubberneck [rub'-er-nek]: What you doto re­
lax your wi fe.

Subdued [sub-dood']: Like a guy that works
on one of those, like, submarines, man.

Thanks to the Penn WirelessAssociation's X-
MITTER, July 2000. fa

Vocabulary Lesson

Atomic Coffeemaker
If you are a hamwho has troublewaking up to

keep those wee-hours DX schedules, the answer
maybe as closeas thelocal appliance store. How
about an atomic time coffee maker?

No, we aren't kidding.We discovered this one
in an appliance store in the Ft. Lauderdale ,
Florida, area. It's called the Perfect Time
Coffeemaker, and, according to its manufacturer,
Melitta Salton, Inc., irs the first such device using
radio frequency receptionof atomic clock signals
to keep it in sync with the National Bureau of
Standards timekeeping system.

Melitta Salton claims thai the internal clock
provides accurate time right out of the box by
monitoring the WWVB broadcasts from Boulder,
Colorado. All the user need do is to select his or
her timezone and thecoffeemaker does the rest.
It evenautomatically adjusts to Daylight Savinqs
Time, and its internal backup batteries keep it
goingduring short durationpower losses. Salton
also says that it also brews good coffee .And what
more could any OX hound ever ask for?

Thanks to Newsline, Bill Pasternak WA6ITF,
editor.

QRH
continued from page 7

thinks that some people are. It also believes that
the FCC should not allow certain RF telemetry
equipment in healthcare facili ties. TheTaskforce
holds the opi nion that these RF fie lds wi ll have
what it calls the "unwanted, illegal , and uncon­
sti tutional effect of depriving electrically sensi­
tive persons of access to health care."

Well, lttums out that the electrosensihvity is·
sue was considered by the FCC some lime ago
in Docket 95-177. After the matter wasgivencon­
sideration, it was dismissed . More information
can be found at [http://hraunloss.fcc.gov/
edocs_publicJattachmatch/FCC-02-135A1.doc].

Thanks to the FCC, via Newsnne. Bil!
Pasternak WA6ITF, editor.

And same to you, Bell. along with thanks
for the kudos. Been called a lor of things in
my life, as the saying goes, but call'! say
that "sulfuric acidv" is one ofthem. Lots of
great folks ill the Rutland area, 73 to all. ­
J.H. ~

fireman would he required to know what the
ECS is. what skillsan ECSmember possesses,
what areas an ECS member should have
access to to prov ide their service , and
knowled ge of what an ECS 1.0. is.

You are correct in that we don't need
to rei nvent the whee l. Someone ( the
ARRL'!) needs to say to the appropriate
people or agency, "Yes , it is a good idea.
We have 50% of what is proposed already
within the amateur radio communi ty. Let's
fig ure out what else we need (addi tional
nationa l-based training) and. most impor­
tant, how we get the ECS to be a required
part of local public safety agencies' disaster
plans."

As a secondary benef i t or the increased
awarenessof amateur radio 's capabilit ies,
maybe the "an tenna prob lem" would re ­
ce ive more positive consideration from
local governments.

I would he interested in any comments
you have.

Our CO/II11/ell! is that we would like tv hear
how other readers feel about this. Thank s,
Roherr. - 1. B.

LETTERS
connnued jrom page 8

HRMSR TS
conlinuedJrom page 52

enthusiasts wi th in range of th e ir tra ns­
milled uplin k sig na l.

The receivers un AO-7 arc qu ite sensi­
tive. Amplifi ers arc not necessary, but on ly

cause "FMing" of the transponder. That's f-----------------...,
the chirp on the CW and the warbling on
the SSB signals. Don 't usc FM or any other
cont inuous-duty up li nk signals.

Back to the future, or forward to the past?
It' s time to enjoy a piece of history first­
hand. The designers and builders of AO-7
arc to he congratulated on an incredible job
well done . There aren't many 27-year-o ld
satellites still providi ng active service from
orbit, and this one was bui lt by hams with
passion.

AMSAT OSCAR -7 - on the air again!
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lion Joll;rrs in 'llk...jl" t hy using PR.Thi, I)-.ui;, MillIn Vidl'll: 222-mimne e~pose

wil l he one of [he he,l investmenlSyOll nailing NASA with [heir own pholos.

' ..-your husir....'Ss will t,>H "f make.S40 (#52) [f you' ve watched Ihe NASA Jilms of

Rt'prinlS of :\I y F:d ilnr ials from 73 . lhe astnmaUlS walking on Ihc Moon

Vt'I)' fl"ll thing.<; in Ihis ""lr'id areas ....e' \e and wo ndere\1 a[ [hei r wei rd gale.

hcen taughL and a-; they apf1l'ar. As an Wait'll )'01.1 .....e it speed...d up. It look s

iconoclast I hkl\\ the'"histleon the scams eu,t1y lile they" re running OIl Eanh!

around us. su..i'l a... the health care.. our 11ley , atch ~ASA in dlllenS of ghe

SI,.--hooIs}~ ournll,.....y. theaug war.a awa)'s thal !tt.: photos and films had 10
l.-oUege l.'OO.::alion. -ugar. !he fo,:111 giant., ha \'e been faked. " l th our gO\'1 il
uu r unheal!tty food l1unrides. EMFs. seems 10 beju,t one cmer·up after an-

r\ulraS"eet.I.1C. other. S40 (#93)

"Radt6 '8~
Hox ~ 16, HalU'lll'k :"iH OJ.1..l.9

N'UIllt' Call

Add rt>S-..

C it)·.St8 1.....7Jp
1;", the nWl>lxn ,n ,Ilt foo'a..:M ...... ""1'). p.oj!i' aod nw\ "'" .... ..... JoOU ...:anl. A.Id , ) .Al l""" l<UI onkr

,n (;$ I j,(, pnomj nwH, lot> eM\, 1 10 '''''''1''

Order lotal: L:SS PloJnt 1"- C'C,'fIienl

MCI\' ''. """ - -w"''"'-waynegreen.com · phone orders: 6O.1·588..Q107 · fall: 6OJ·588-.1:!05 ·
",,:!nsd@;wt.com
DYes! Put me d..lwn for a year of 73 for on ly S25 ,a steal ). Cana..b USSJ:!.
Foreign USS44 by "ca.
All.... 4 ,.....l ' for d< hwry t " ""f'l f"""i", 1llolJab .... !ry II,> ,,1 ""'" CJr<Itn "'1f'I'<'d ,n ~ day orI..." .
Y"", r "-mall add.....,,,

aboard a submarine like" How abcu
the Amelia Earhart inside S!l}f"y'? I
you 're near Mohi lc. please vivlt lhe
Drum. $5 (' 101
Travel Uia rin : You can traw l amaz
ingl) ine' f'l'nsi\ 'el)' - ooce )ou "no'"
theropes.Enjuy' Sho."fT) and my bodgI.1: vis
its to Europe. Russia. and a bench ,I

other interes ting places. 110"" abou t
first cla., ., n ight to Munich. a renter
Audi, drivi ng [0 visit vienna. Krakow
in Pola nd (and Ih... famous saIt mines)
Prague, had , to Munic h. and the flrx
class /light home for two, all fur uude

SI,(X)(). Y... s, when yo u "now hnw you
can Ira vel m...xpen.. ively . and \l iII \lay
in first class borels . 5 [' 1I I
73 \\' r ilt'r 's Guidt': II's easy. fun. can
pad your r6umC. and impress lhe he l
ou t of your fri..rllk Yes. of I;OUr;,e we
pay for your amcjes! SO(It7lh
\\'a)~·..ClIrihho:an Adu'nIUl't"i: ,\ 1)

super hudgel traw l stories - where
vivir [he hams and scuba dive 111I)O,t 0
the island.. of Ihe Caribbean. Ynu' l
lo\'\.' the 'p.:ci:11Lia[ fare which lei me
visit I I <,:llull1ries in 21 days. diving
all Inn on of [h... i, lands, GuadeIUllpc
where th ham, kcpt m... l OO husy will
parties. $5 (# 12)
Cnld Fu~i nn (h'·n il.·.. : This is holh
a hrief hi'lory' of w id fusion. " hil'h
prooicl will he one of lbe Iarge"l in­
dustries in lbe world in lhe 21st c~n

tU I). plu ~ a simple e' plana[ion oftKJ"
and .. hy it "oris. Thi s new field is
going 10 l!e~ral e a ",hole new bunch
of bi llionaires. jusl as Ihe pcr-;ona l
COlllpuh.·r industry did. $5 (/f20)
IlllprU\in~ Stall' GU\ trnlllenl l !ere
are 2-1 .... ay.. thal ..tale go\'t'mmen[~ ' an
CIl1 eJl.pcnses clIon nously. wh i l~ pro·
viding far heller s,'p,·i,c . I exp lain ho....
any gO\'... 11111wnl hureau or depa rlmenl
can he gnllt'n 10 ' Ill iI's expenses hy a[
least 50% in three years and do i[ l'Il­

opera[l\ely and l·nthusia>ti .:ally. I ex­
plain how, hy arpl)' ing a new Iet:hnol­
og)'. the , [.:I t<;, ' an make it J1O"~ i hle 10
pro\'ide all n~~dcd sel"..ices wilhout
havinl! 10 !e\')' (my taus .11 alJ ~ R~ad

Ihe book, run for }'our Iegisla[ure. and
let' s get OO\y maling thisl.'OlInll), ....Oft

like its founders "'anled il 10 . Dlln't
Iea\·... [his for "someone else" 10 do . 5
['30)
:'Ilankind 's t :\tinctinn Pn-d i..-t iuns: If
any Olle of thc' ...xpert, who have wril·
[en hooks predic ling a soo n-t<J-'I.m...
ca tastrophe .... hk h will vinually will\.'
mosl of us \'UI a rc right. wc're in
tmuhle. In I h i ~ t'lx,k I explain at'lllll
Ihe varinus disa ,ter " 'enarios, likl'
NOSlradam us. .. ho~ys Ihc p<.lk s will
J;()fJIl,;hift (as the). haw scvnal tin __... in

!he pa.'>tl. ",il'ing 00197% of ml ri;jn,J
OI.:a)', so he's mad.: a Ioog Mring of past
Iul.....) , gues.....os. The woo[ part of 11k."Se
predic"1ion.. i ~ the al.-cura.:y rel"l..rd of
some of the e, pens. "Viii il be a pole
shifl. a new k e age. a massive '-Illar
nare. a ctllnet or a"[l.'TOid. a hiotcm lriS[
allac k? I'm gelling ready, how ahn Ul
you?S5 ('.1 11

.... ..-za..,-

Here II'" ..orne of m) boclk\ ,,'hich
ca n cha n!,:", l our life fif ) 01.1 '11 Il'l
' l'nl l, If the idea of Iwin !,: health)',
wealthj and .. i..e hnere..ts )OU, ..Iart
read i n ~, YlOS, )01.1 ca n he a li i hat, hut
unly when ) 'OU know the secrets
whk-h I'v e ..pent a lifetime uncover­
in~ ,

The Secret G uide 10 Heal t h : Yes.
tbere really is a secretto regaining )'our
health and aJding JO 10 60 yea rs of
hc:aIth} hing to your bfe. lh: arr;wer is
simple. I:>u l il means making some se­
nous life-,lyle changes. Will you he ski­
ing [he slopes of Aspen wilh me .... hen
yoe're 90 or dodtkring around a nun.­
ing hllll...?Or pu-JUng updJi..ie;"~o, 1'111
nol selli ng any hea hh pro.t UC [ ~ , hUI I
can ho:lp you cure yours... lf of ca ncer,
heart lruuhle, or any olher i ltne ~ ~ . Gel
[hi<; n... w, 2001 ex panded ...d iliun
(l 56p), $ 10[#05)
Thl' Snrl'l Guid(' 10 \\'('all h: Ju..t a..
with hC<lllh, )-'ou' lI find tha I ) 'IIU han'
hL....n hrainwashed by "the sy'Slt'lll ' inlo
a pallt'l1l of life lhat " i11 keep you from
eH:1' maki ng much money and ha\'ing
the frel.·dllil1l0 lra \'e! and do what yoo
wanl . I eJl.plain how anyone can get a
dream jo!;l .. i[h 110 college. 00 !'kun.e.
and e\cn " ilhoul an y eJl.pcrie ncl:. I
eJl. plain how )'OUcan gel ..om...one 10
happil)' pay you 10 learn what )'ou nl....d
[0 "nllw [0 ~ ta rt yo ur own bu, in..." . S5
(#OJ)

T he Secn " (iuide 10 \\,io;(lllm: Th is
i.. a r...view of around a hundr...d hoo ks
lhal will hllgg le )'Ilur mind and help
you , hange yo ur life. ~o , I dUIl '1 <;e ll
tl~ n l\Jks. lbey' re on a wide r.mge of
suhjCl:b and will help to make you a
w,)' inll.'re'J.ing per;or1. Wait' U )'00 foee

loOIlIe of the gems )'ou' \ e misM'd read­
ing.You'U!la\ e plenlyoffa"Cina[ing Sluff
10 tall anlUl on the air. S5 ( II():! I

The m ood Purifier Ha nd oollk : Thi\
e.\ plain<; ho..- 10 build (K buy ,$ 155) a
lill Ie el<.....lri' a l gadget [hal ' an bel p
, "-'an your b!olld of any s'iru\ , mi,mhe.
para..it..., fungus or yea, t, The proc...ss
I'i a~ ,Iis,ovcred by ,eien[is l~ al [he
Alhen Ein,tein Coll...g... of :\-led id ne.
quk l ly palellled, and hu,hed u]1. h'SOlr·
ing ,\ IDS, hepatitis C. and a hun,'h of
o[h"r serious illnesse" ]['s ""orting
miracles ! $ 10 (#0 1)
l'Ialll Gro"'lb Slinlulator: This has
the '>allle dn-ui l as Ihe aoo\e. all read)'
10 use. f'o<, [paid: S 155 (/fPGSl.
.\1) ' \\,WII Submarine Ad H' ntu res:
Yes. I , pen! from 19·U-I9-l5 on a ~ ub ·

marine. righl in the mi&:lle of lhe " ar
",ith Japan. We abllt"" gOI sun1. sc....-.:ra\
[ill1~ and t..-il·e I ..-as in [he righl place
al [he right time 10 s a~e the hoal.
Wha t' s il re a ll)' like to h... d ... pt h
, harged '! And wh ar"s the daily life
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Barter 'n' BUy~ _

Turn your old ham and computer gear in to cash now. Sure, you can wait tor a hamfest to try and dump it, but you know you'll get a far more
realistic price if you have it out where 1OO.{)(X) active ham pcteonat buyers can see it. rather than the lew hundred local hams who come by
a flea market table. Check your ante, garage. cellar and dose! shelves and get cash lor your ham and computer gear before trs too ooto
sell. You know you're not going 10 use it again. so why leave it tor your widow to throw out? That stuff isn't getting any younger1
The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost) - comes to 35 cents a word lor individual (norccmmercran; ads and $ 1.00
a word lor commercial ads. Don't p lan oo lelling a long story. Use abbreviations, cram it in. But be honest There are plenty of hams who love
10 fix things, SO il it doesn't work, say so.
Make your list, count the words, including your ca ll , address and phone number. Include a check Of' your credit card number and expiration.
I! you're placing a commercial ad, include an additional phone number, separate from your ad .
This is a monthly magazine. not a daily newspaper. so figure a couple months before the action starts ; then be prepa red . I! you get too many
calls, you priced it low. I! you don't get many call s, too high .
So get busy. Blow the dust all. check everything out. make sure it sti ll works right and maybe you can help make a ham newcomer or ret ired
old timer happy with that rig you 're not using now. Or you might get busy on you r computer and out together a list of small gear/parts to send
to those interested?

Send Jou r ads and payment to: 7.1 Magazine, Barter ' u ' Buy, 70 Hancock Rd., Peterborough l\'H 03458 and get set for the
phone calls. The deadline for the November 2002 classified ad section is September 10, 2{Xl2.

FOR SALE - DRAKE TR·71R·7 13 Extender
Boards and Digital Jumper Card for servicing.
see http://users.atnet.nell-rsrotlne. $63.50 in­
cludes postage. Bob WlAVK, 2327 Malaga
Road NE, Moses Lake, WA 96837, email;
w7avkOarri .net. BN6647

SMART BATTERY CHARGERS and more.
Iwww.a-aengineering.comj BNB653

Wanted : lnfonnation and References on PRC-6
Walkie-Talkio . Louis L. O'Antuono, 8802 Ridge
Blvd.. Brooklyn. NY 11209. Tel; 718-748-9612.
After 6:00PM. BNB654

NEUER SR Y DIE
conUlluedJro m page 6 2

these days should be classed as cruel and
unusual punishment.

A few years ago they did a program
about Erasmus Hall Hi gh School. my
old school in Brooklyn . What was a
beautiful and pretty good 150-year-old
school back in the 1930~ . when I went
there, with 120 aftcrschool clubs we
could join, had been turned into one of
the most dangerous schools in the city. I
loved singing in rhe Choral C1uh. where
we did radio perfor mances. And the
Savoyards. where we put on Gilbert
and Sull ivan operettas for the 10.000
stude nts.

And the Radio Club (W2ANU), which
helped gel me licensed . And the Camera
Club, which had me spendi ng many
hours a week in a darkroom developing
and enlarging photos. And the Book
Club.

And so on.
All eventually pfffft .
Hey, it's your money the politicians

you've elected are spendi ng on this
baloney. m

BNB426

DWM COMMUNICATIONS - Neat stuff! SASE
brings catalog! POB 87-BB. Hanover M1"49241.

BNB641

COLD FUSIONI · FUEL CELLI - ELECTRIC BI­
CYCLE! Each educational kit (Basi:: - $99.95. Oe­
m e - $199.95, Intor'maoon • 59.95.) CATAlOG •
$5.00. ELECTRIC AUTOMOBILE BOClK - $19.95.
KAYlOR4<Jr, POB 1550ST. BlUier Cleek CA
95006-1550. (831) 338-2300. BNBl28

ANTENNA SCIENCE: Why do antennas radiate
electromagnetic waves? Learn for yourself from
this enlightening paper by MAX RESEARCH.
Gain an understanding of the radiation mecha­
nism of antennas! Written in a clear style for radio
hobbyists. inquisitive amateurs and expenrnenters.
$4.95 ... ppd. Orderlrom MAX RESEARCH, P.O.
Box 1306, East Northport NY 11731.

Electric ity, Magnet ism, Gravity, The Big Bang.
New explanation of basic forces of nature in this 91 ­
page bookcovering early scientific theories and ex­
plorin9 latest controversial conclusions on their re­
lationship to a unified field theory, To order, send
check or money order for $16.95 to: American SCi­
ence Innovations, P.O. Box 155. Clarington OH
43915. Web site for other products [http://www.
asi_2000. conl. BNB100

COLLOIDAL SILVER GENERATOR! Why buy a
'box of batteries" for hundreds of dollars? Current
regulated. AC powered. fuhy assembled with ' 12
AWG savereectrooes.$74.50. same,but DC pow­
ered. 554.50. Add 52.50 shipping. Thomas Miller,
216 East 10th St.. Ashland OH 44805. Web ad­
dress [_.bioeleetri fi er.com). BNB342

SATELLITE TV - Large selection of items at
reasonable prices. We specialize in Big Dish
TYRO C & Ku Band equipment. Check us out at
jwww.daveswebshop.coml· BN6646

HEATHKIT COMPANY is sell ing photocopies of
most Heathkit manuals. Only authorized source
lor copyright manuals. Phone: (616) 925-5899 .
84 ET. BNB964

" MORSE CODE DECIPHERED" Simple, el­
egant, inexpensive, comprehensive. logical. easy!
E-mail Uudlind@earthlink.net]. BNB428

Browse our Web site and check out the
" Monthly Specla!." TOL Tectlnology. Inc. 1_ .
zianet.comltdl]. BNB500

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print­
ing ava ilable from JOHAN K.V. SVA NHOLM
N3RF, SVANHOlM RESEARCH LABORATO·
RiES, P.O. Box 81, Washingtoo DC 20044. Please
send $25.00 donation with $5,00 for S&H.

BNB420

Ham Radio Repair, Qual ity workmanship. All
Brands, Fast Service. Affordable Elect ronics,
7110 E. Thomas Rd., SCottsdale, AZ 85251. Call
48G-97G-0963, or E-mail [HAM SERVlCEOAOL
COM). BNB427
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Cash for Coll ins: Buy any Collins Equipment.
Leo KJ6HI. Te1.IFAX (310) 670·6969.lradioleo@
eaf1hlink.nelj. BN94 25

220 MHz Award; see W9CYT 00 W"I'l'tJl:JBZ.
QQM for information. BNB645

TELEGRAPH COLL ECTOR'S PRICE GUIDE:
25 0 pictures/price s. 512 postpaid. ARTIFAX
BOOKS. Box 88, Maynard MA 01754, Telegraph
Museum: [http://wltp.com). BNB113

K8CX HAM GALLERY [http://hamgallery.comj.
BNB620

New miniature oscillator modules are now eveu­
able ... all under $20 ... plus our great reference
book is still tor sale. Write to RMT Eng ineer ing ,
6863 BuNham Road. Seville OH 44273 or see
our Web site at [www.oh io.neV~rto rmetl

index.htmll] . BNB640

RF TRAN SISTORS TUBES 2SC2879. 2SC1971.
2SC1972, MRF247, MRF455. MB8719, 2SC1307,
2SC2029, MRF454, 2SC3133. 4CX250B. 120 Q6,
6KG6A. etc. WESTGATE, 1·800-213-4563.

BNB6000

METHODTO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Send $1 .00
& SASE. SVANHOLM RESEARCH LABORATO­
RIES. P.O. Bo)( 81 , Washington DC 20044 USA.

BNB42 1



Here are some of theIclirities you can monitor: Shortware, commeltial AM & FM broadcasts. Ham radio. police. auto
racing commu"ications. lire. security, medical, FRS. GMRS. CB, maritime. weather. news media, railways, military.
,Irmfl tonlTol, "roea Induftrl". ilardi' fI#IJ' op."tlO/lS ,ndmil'" mort'

om.
IHMMJ Magnetic
Scanner Antenna
BNC connector, just 13.5 inches
high. Powerful rare-earth
magnet, 9 feet of RG·174 ca ble.
Receives 100 - 1200 MHz, can
t ransmit on zm, 440- 450 MHz
and 824- 896 cellular
frequencies . Also available
with Motorola style
antenna connector.

DJ·X10
This high-performance receiver covers
100 KHz ... 2 GHz, has 1200 alpha­
numeric memory channels, internal
"help"' feature, Channel Scope'"
spectrum display, receives, AM, NFM,
WFM, USB, LS B and CW, t ri ple
conversion front end, superb
sensitivi ty, BNC antenna port with
wide-range "ducky" antenna and an
amazi ng array of optional accessories.
Check Alinco's web site for computer
cont rol software.

DJ·X2000
Atin,o's top of the line "Intelligent Receiver" tunes from 100 KHz ­
2.15 GHz with excellent sensitivity and a triple conversion front end.
Receives WFM. NFM, AM. USB, LSB, (Wand FM stereo" , 2000 memory
channels with alph a-numeric labeling, download free com puter co nt rol
software from the Alinco web site. Flash tune" locks onto and mo nitors
strong local sig nals! On board "Help" feature, digital recorder, frequency
counter, crcss search & decode, Channel Scope" spectrum activity
display, Ni-Cd battery & quick charger included. BNCantenna port with
new, wtce-ranqe "'ducky" antenna included.

Every radio enthusiast should own at least one scanning receiver.
A/inco offers four great choices!
110 matter what your role, If you're an emergency responder, part of the goremment, media,
business or just an involvedcitizen, amulti·mode scanning receiver can keep you Informed
and up with current events. There's a world of communications happening all day, every day.
Stay on top of developments with an Alinco scanning receiver.

DJ·X3
Amazing performance in a small. easily
carried package! Coverage ra nge from

100 KHz - 1.3 GHz with 700 memory
channels. Receives WFM, FM stereo',
NFMand AM modes. Includes SMA
"ducky" antenna, earphone, and
internal ferrite-bar antennas for AM
& shortwave. Ultra sensitive triple­
conversion front end. large
illuminated display. Free
down loadable control softwa re
from the Alinco web site.

DJ·X2
Is this the world's smallest scanning receiver? "Credit
Card" size is easily carried in a shirt or jacket pocket. yet
it opens a world of reception, covering 522 KHz - 1 GHz.
700 memory ch annels; AM, FM, WFM modes. Internal
lith ium-ion battery PLUS snap-on dry-celt power pack.
Effective RF "sniffer" feature detects hidden t ransmitters
(patent pending). Three different antenna
modes including internal ferrite ba r. Easy and
Expert user operating profiles. Preset. memory
and VFO operating modes. Illuminated display.
Free com puter cont rol software available at the
Alinco web site.

'0
~I;:] o;..lb"" 10N.... Am,,~. byATOC ......" o;" ;b"'.. UC· " S. High sr, Co.o~... OH45318· 19311413-2840
; , Cellular reception blocked on USA models. Unblockedversions available for qualifying agencies. documentation reQ uired.

' Opllona l stereo headphones reqUired to receive FM stereo transmissions. .
Specification subiectto change Without notice orObligation. Check loca l regulations be fore using a scanning recever in mobile operation.
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