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IHMM3 Magnetic
Scanner Antenna
BNCconnector, just 13.5 inches
high. Powerful ra re-earth
mag net. 9 feet of RG-174 cable.
Receives 100 - 1200 MHz, can
t ransmit on 2m, 44(}- 450 MHz
and 824- 896 cellular
frequencies. Also available
with Motorola style
antenna connector.

DJ·X10
This high-performance receiver covers
100 KHz - 26Hz, has 1200 alpha­
numeric memory channels, internal
"help" feature, Cha nnel Scope"
spectru m display, receives, AM , NFM,
WFM, USB, LSB and CW, triple
conversion front end, superb
sensitivity, BNCantenna port with
wide-range "ducky" antenna and an
amazi ng array of optional accessories.
Check Atinco's web site for computer
control software.
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DJ·X2000
Alinco's top of the line "lntelUgent Receiver'" tunes from 100 KHz ­
2.15 GHz w;th excellent sensitivity and a triple conversion front en d.
Receives WFM, NFM, AM, USB, lSB, CW and FM stereo", 2000 memory
channets with alpha-numeric labeling, download free com puter cont rol
softwa re fro mthe Alinco web site. Flash Tune" locks onto and monitors
st rong local signa ls ! On board "Help" feature, digital recorder, freq uency
counter, (lCSS search & decode, Channel Scope" spectrum activity
display, Ni-Cd battery & quick charger included. BNC antenna port with
new, wide-range "ducky" antenna included.

www.ALINCO.com
Distributed in North America byATDe Amateur Distributing lit . D S. High st , Covington, DH 45318. (931)473-2840
Cellular reception blocked onUSA models. Unbloc ked verSIons ava ilable for Qualifying agencies, doc umentation required.
' Optionalstereo headphones required to re ceive FM stereo transmissions.
Specification subiect to cha nge wrthOul notice or obligation. Cheek local regu lations before us ing I scanning recaiver in mo bile operation.

DJ·X3
Amazing perfonnance in a small, easily
carried package! Coverage range from

100 KHz - 1.3 GHz with 700 memory
channels. Receives WFM, FM stereo",
NFMand AMmodes. Includes SMA
"ducky" antenna, earphone, and
internal ferrite-bar antennas for AM
& shortwave. Ultra sensitive triple­
conversion front end. large
illuminated display. Free
downloadable control software
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 memo ry channels; AM, FM, WFM modes. Internal
Lithium -ion battery PLUS snap-on dry-cell power pack.
Effective RF 'sniffer" feature detects hidden t ransmitters
(patent pending). Three different antenna
modes ind uding internal ferrite ba r. Easy and
Expert user operating profi les. Preset, memory
and 'liFO operating modes, Illuminated display.
Free computer cont rol software available at the
Ali nco web site.

Every radio enthusiast should own at least one scanning receiver.
A/inco offers four great choices!
No mailer what your role, If you're an emergency responder, part 0' the go,ernment, media,
business or just an in,ol,ed citizen, a multi-mode scanning recei,er can keep you in'ormed
and up with cUlTOnt e,ents. There's a world 0'communications happening all day, e,ery day.
Stay on top 0' de,elopments with an Allnco scanning recel,er.

HIre are some 01 the Bt:livities you can monilol: Shortwave, commercia' AM&FMbroadcasts, Hamradio. police, auto
racinQ communications, lire, security, medical. FRS, GMRS, C8, maritime, weather, news media, ralftrays, military,
,'rm"ctJatrDJ, wrtla 11IfllIrIrfa, IIIrdI f 1'1#II' pPffItJons '1I411U1cb mo'"
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Guest Editorial:
9/11 Remembered

I'm going 10 tit le this as an editorial. I'll also prom­

ise to keep it short.

We have all heard these words before: "September

11, 2001 , is a day that changed all of ou r lives forever,"

The pictures a re st ill there in o ur mind's eye. The

giant Boeing jets crashing into the World Trade Center.

The buikjngs crumbling 10 the ground. The lire at the
Pentagon. The scorched earth in Pennsylvania.

An d the other scenes. The ones known only to

ham rad io. Those of the radio amateurs from New

York, Washington, and Pennsylvania who sprang

immediately into ac tion . The hams l rom across

America who dropped everything, grabbed ltleir HT

and traveled, sonetrres 1tKlusands 01 miles - pay ing

Coruin ued on page 6



• 'im/!}~ASTR N..~~~

9 .Autry Irvine. CA 92618
(949) 458-n n · (949) 458·0826

...POWER ON WITH ASTRON
SWITCHING POWER SUPPLI ES...

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

115 VAG 5(}.'6QHZ
OR 22Q VAG 5(l.fJOHZ
SWITCH SELECTABlE
13.8VOCOUTPUT VOlTAGE:

PROTECTION FEATURES:
• CURRE NT UMmNG
• OVERVOLTAGE PROTECTION
• FUSE PROTECTION,
• OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE:

SPECIAL FEATURES:
• HIGHEFFICIEt+CY $WITCHING TECHNO!.OOY

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

• HEAVYDUTY DESIGN
• lOW PflOFIlE. LIGHT WEIGHT PACKAGE
• EM. FIlTER
• UEETSFCC CLASS B

MODEL 55·121F

MODEL 55-1OTK

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

ICS
10
12
18
25
30

SIZe (inches)
txxexs
1%x 6 x9
1%x6 x 9

2''' x 7 19:~

3'h x1 x9%

W1.(lbs.)
3.2
3'
36
4 2
50

MODEL 55·18

MODEL 55-25M

DESKTOP SWITCHING POWER SUPPLIES WITHVOLT AND AMP METERS
MODEL CONT. (Amps) ICS SIZE (InclMls)
SS·25M' 20 25 2'~ l 7 l 9'!lo
SS-JOM' 25 30 J'f. l 7 l 9%

Wl.{lbs.)

'2
5 0

RACKMQUNT SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)

SRM·25 20
SAM·3O 25

WITH SEPARA~ VOLT & AMP MET£AS
MODEL CONT. (Amps)

SRM-25M 20
SRM-JOM 25

ICS
25
30

ICS
25
30

SIZE (Inches)
J'~ l 19 l 9'!lo
J'h l l9 l !Wo

SIZE (Inches)
3'h l 19 l 9'Ao
J~ x 19 x 9'10

Wt.(lbs.)
65
7.0

WI.(lbs.)

65
70

MODEL 5RM-30

2 ea SWlTCHl t+G POWER SUPPLIES ON ONE RACK PANEL
MOOEL CONT. (Amps) ICS

SRM·25·2 20 25
SRM·3O-2 25 30

WITH SEPARA~

MOOEL
SRt.l -2SM-2
SRM·3OM-2

VOLT & AMP METERS
CONT. (Amps)

20
25

ICS
25
30

SIZE (inches)
3~ x 1 9 x9'1i

3" x 19 x 9'1,

SIZE (inches)
Jh x 191 9%0
awx191 '3%

Wt.(lbs·1
10.5
11.0

wt.(lbs.)
10_5
11 _0

MODEL 5RM-30M-'

MODEL S5-10EFJ·98

CUSTOU POWER SUPPUES FOR RADIOS BELOW

EF JOHNSON AVENGEA GX--MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GT·ML81
EF JOHNSON GT·ML83
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES & MAXON suaccc SERIES
ICOM IC-Fll020 a IC-F2020
KENWOOD TK760. 762. 840. 860. 940. 941
KENWOOD TK760H. 762H
MOTOROLA LOW POWER 51.450. SM12O. & GTX
MOTOROLA HIGH POWER SM5O, 5M120. & GTX
MOTOROLA RADIUS & GM 300
MOTOROlA RADIUS e GM 300
MOTOROlA RADIUS & GM 300
UNIDEN SUHl 525. SMU4525
VERTEX - rn.tou . FT-l01l . FT·2011 . FT·7011

NEW SWITCHING JIOOELS

$$-IOGX, $$-12GX
$$-l8GX
S5-12EFJ
SS·lBEFJ
SS-10-EFJ·98, SS·12·EFJ·9B, S5·l8·EFJ·98
SS-12MC
S5-1OMG. SS·12MG
S5-101 F. SS-121F
SS·1 0TK
SS·12TKOR $$-18TK
SS·1 0SMtGTX
SS·1 0SMIGTX. SS·12SMIGTX, SS- lBSMlGTX
SS·10RA
SS·12RA
$$-18RA
SS·IOSt.!U. SS·l2SMU. $$-l8SMU
$$-10V. SS-12V. $S·18V

'ICS - Inw minent CommlJrHcat"", Service



$249.95
$399.95

$155 Sold Separately
Visit www.ramsevkils.com/qrp

to order this special deaf!

,/ S)1llhesi7ed 88 to 108 MHl ...wh no Oifl !
./ Buill·" rrUer - 2 i ne if1puts and one

microphooc: iflpue!
,/ High pcee- module avaiabIe lor export use
,/ low pass filter for great audiO response

Super-Pro FM Stereo Radio Station Kit
1 Watt. Wired Export version

PROFESSIONAL FM STEREO RADIO STATION

•
./ All new desigJI & features for 2oo2! ~ff!"tr­
./ ftJly adjustable RF~ .-,.11. 'P.'"
OJr.l kit for years has just gonen betler lor 2oo2!
Totaly redesigned.1he fM25B has aI the featLKeS
you've asked for. From variable RF<Mput. Fconnector
RF 00lptIl jack. line inpUt. loop outptJt. and more.

Includes case.~ supply, whip anlenna, audio cables.
FM25B Synthesized FM Stereo Transmitter Kit $129.95

$59.95
$1.4.95
$9.95

ELECTROCARDIOGRAM HEART MONITOR

TOUCH·TONE TONE GRABBER

35 WAn LPFM STEREO TRANSMlnER
,/ 3SW RF lldJU, VSWR proteded
,/ Aul:OfTIaIiC auOO & powel'" conlfOb

, "". """"""" ptl,/ FJl lront panel control
,/ 110! 220VAC, 12\t1JCoper.IIioll

Whether your applic3tioo is e~ or LPI M, the PXl has yoo covered. From the
0'VCf-rated continuous <My poYter supply & power ampliflCl" to the 2 bile vOOJUm no­
resces display. your staliOn ..... be the eases nc setup and the most rciable for coo­
lirvolIs oper;mn. FvI~ cortrob proWJe a -W1uaI~Od
Cd_~U'I'llor kJldetais..
PXl 3SW Professiooal FM Stereo TI"illlSlTVtlet $1.795.95

,/ Nl::w.ooilt-in RJ11 phone jack
./ Large memory holds over 500 numbers
,I Bigbold 8 digit dlSpby. auto insertioo of dashes
,/ New-oolplJ: Iatc:fl jack
Dialed phone I1I.I'tlbefs on the radio, repealef codes, control
codc:s..~ 1olJch.tones ¥e used,)Q.I (31 read and soe

them! AI 0l:W desiI1l for 2002. Capb.n: those lones ¥Iilh the TG2!
TG2 Tone Grabber Tone Reader Kit
CTG2 Matching Case & Knob Set
AC125 110 VAC Powef' Adapter

$169.95
$109.95

$9.95

AUTOMATIC COLOR/BW IR CAMERA
,/ Color limg!he day, IR 8&W~~!
,/ At.rlomatically It.ms on IRIlk.moanon! __IY
,/ W31erproof 10 IPS7 slilndards! .-1IA'~­
,/ Blad ancd1ed hc:IlMlg 'Mth I..flMnal moool
Best of bolh worlds! This video camef3 is a waterproof
COlORcamef3 duOng the day. 'Nhen !he liWJt level

....~ drops, rt automatically changes to B&W and turns 00 rts
') bui~-in IR iIIumirnt ion, with 10 IR LEOs. Puwcred by

'

...._, 12VDC and temWoled with aprofessiooal BNC cocoec­
lor. B&W only model also available II color is not needed.

BoIh n Ile:<r.-y anodized black~
CCD309 CoIor/B&W IR Waterproof Bullet Camera
CCD308 B&W IRWaterproof BuRet Camera
AC125 110 VAC Power Adapter

$49.95
$14.95
$9.95

XLR TO RCA AUDIO CONVERTER .
,/ Corned COl'lSU'fIE:( ()L(pln 10 Xl.R in(:Us
,/ Lefl &~ auoo gail ~tn'leflls
So )'OO're lI)'ingto conned consumer audio outpW with RCA
connedOfS (LWlbaLYlCCd) 10 XLR (balanced) inpuls.~ a
problcrn...NoI anymore wilh!he R2XL1!

Unbalanced to Balanced Audio Cooverter Kit
Matching case & Knob Set
12VA( Power Adapter

,/ VisbIe and 3tJdi>Ie display of your heart rh)1tvn
,/ Re-usable sa1SOf$ included: jusllike Yisiling !he hospit~al !
,/ BrWt tru "beat" inlkator
,/ Monilor otJlI:U lor nscIosmpe dspIay -4. ." '
Er;ly lea, Ii.gabot.I: !he inneI" Wlll'blgs of the heart M* COYer'
ing the slage by stage declronic draJillheofy of ECG/ EKG sys.
ters. Be heaf1 smaf1 and It:an at thesame time!

Electrocardiogram Heart Monitor Kit $34.95
Matching case & Knob Set $14.95
110 VA( Powef" Adapter $9.95
Replacement ReusaDie Probe Patches (10-Pack) $7.95

ECG1
CECG
AC1 25
ECGP10

R2Xll
CR2Xl
PWR25



NEUER SRY DIE
Wayne Green W2NSOl1
w2nsd@aol .com
www.waynegreen.com

Aftcr hearing Mark Hazel- ind ustry, And about 75% of
wood on the Art Bell Show our hospital s . Plus, too, the
talking about Plane t X arri v• oil, coal, and natural gas in­
ing next year and raising hoh, dustrie s .
it took a while, but I finally I sec the best rou te 10 world
managed to get a copy of his peace through busi ness and
book, Btindsided. As I explained education. Using modem tech­
last month, Mark makes a very nology we can cut the cost o f
good cese, complete with the education by about 80% to
details o f world catastrophe 9<Yk , making it affordable 10
predictions from 16 noted the whole world . And by em­
psychics . phasizing the devclopmem of

Since the book had been so entrepreneurial businesses and
difficult 10 get, I called the the downplaying of intema­
publisher and ordered a stock t ional corporate giants. we' ll sec
of them, Now you can get a a better distribution of wealth , ..
copy from Radio Bookshop and a lot kss poverty.
for $ 15 (i tem #94) . Will the Go ahead and laugh at me
world as we kn ow it come to as a dreamer. Hey, I got big­
an end next May'! I'm not gel' laughs back in 1970 when
making any plans ... nOI be- I pred icted that the handful o f
cause I'm discounting the pre- repeaters we had then would
diction , hut because I have so eventually be a tec hno logy
much going on that depend on that everyone would be using.
things not being catastrasuoked. So I started a repeater jour-

However, what'I l it hurt if nat . published hundreds of re­
you make sure yo u've gOI pearcr-oricnted articles in 73.
some reliable QRP eq uip- ran repeater confere nces, and
menr and a way to generate organized a special hearin g
power? I like thc idea of the with the FCC commissioners
micro-genera tors using old which result ed in major rules
house fans . Read Torn Miller's changes. The end resu lt are
great Microwind art icle in the the cell te lephones we sec cv-
December 2001 issue. e rywherc in the world today.

Me'! Why th ink small? Alii When the first rnicroccm-
want to do is totally revolu- purer came along I got one.
tionizc our educational sys- Wow! So I started publish ing
tern ... which I plan to do co mputer magazines such as
with a publica tion as soon as Byte, Microcomputing, { il ­
I have a mill ion to get it go- Cider, RUIl , etc .. to help the
ing . I want to put the NEA innovators commu nicate their
and our current puhlic school ideas, to attract newcomers to
sys tem o ut of business. But the fie ld and bring them up to
then, I al so want to put the speed, and to provide a rne­
present food industry out of dium with which cntrepre­
business. incl ud ing the agr i- neurs like Steve Jobs and Bill
cultural giants and the sugar Gates could reach potential
industry. Oh. and the pharma- customers with their products.
ce utical ind ustry and the ir Right now I' m having a
AMA puppets. Plus the nurs- hall publishing NH 7{)Do, with
ing home and ass isted living the major goal of doubling
4 73 Amateur Radio Today. November 2002

Ne ....· Hampshire' s touri st in ­
dustry and thus making sure
that we're not going to be af­
fected by any recessions. My
other goal is to get as many
people as possible off their
dun s and out having fun . I
want to get ' em up into hot
a ir balloons, into gliders .
cl imbing mo untai ns, sc uba
diving lakes, water skiing,
snow skiing, kayaking, and
so on.

I didn' t learn to ski until I
was 44, and now I love it ! I
usuallYski with a groupof hams.
all of us keeping in touch with
oo:r f-ITs as we zoom down the
slopes.

ICs easy to learn to ski. I
sta rted o ut with a pair of
short-short skis (2,5-fcct
long) and after four days of
lesso ns I was charging down
the local s lopes without fa il­
ing down. I then bought five ­
foot sk is. and after a week of
lessons I was skiing better
{han I ever thought I would in
my life , even on the black
diamond trails.

A sample copy o f NH ToLJo
is $3 from Radio Bookshop.
if you want to sec what I've
been doing. This is a maga­
l ine that needs to be cloned
in e very state , and even in
most of the larger c ities. We
need to pry people away from
brain-free TV crapola. We need
to get families out camping,
picnick ing, going to county
fairs. and having fun . Parents
have a responsibility to give
thei r kids memories that they
will never forget . You 'll never
forget your first ho t air bal­
loon ride. Or exploring a
cave. O r mountain cli mbing.

I' d sure like to sec more
hidden transmitter hunts where

the hun ters go out on foot
rather than dri ve their cars.
It's grea t fun organiz ing a
hunt .. . particularly if you
have a fiendish turn of mi nd
(like I do) .

You say you' re too old to
ski'! Baloney! We ll, then,
how about getting some
snowboard lessons. They call
that "Grays on Trays,"

Health (A~ain)

None of all this is any fun
if yo u' re not in good health
,., which is why I've been do­
ing so much research in that
fiel d, I' ve reprinted a bunch
o f my essays on the subject in
my Secret Guide To Health .
It 's $10 (#04) from Radio
Bookshop. Wi th our Depart­
ment of Health te lling us that
only 1.5% of Americans are
truly healthy, maybe it's ahout
time to stop listening to "real"
dl'c"1CKS (who only make money
when you are sick) and start
readi ng some of the books
with the fact s.

Are you still drink ing tap
water'? Chccsh. what 's it take
to get the message through'!
ln my Secret Guide to Wis­
dom. I have a rev lew of Dr.
Banik 's book {p. 15), Dr.
Allen E. Banik . M . D., who
spent much o f his life re­
searching the effect s of water
on the human body, reported
the foll owing in his publ ica­
tion The Choice Is Clear:
"T he only minerals that the
body can uti lize arc the or­
ganic minerals. All other types
of minerals are foreign sub­
stances to the body and must
he e limina ted . Distilled water

Continued on page 40
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AOR'll AR8200 Mark liB Radio Scanner
AOR82OO Man< 118-1\. -...00 _ OCItnfIf!'I"ISf'ECIAL 5539.11'
1,000 Chln ls - 20 ban~ a • 50 Sellcl Sc.n Chl nn..t.
PASS ch " 50 1'1'" H a rdl~ • 50 for~O H wch
F~~ progr........t> 1n 1tIpIes of 50 Hz.
Size: 2'IJ'" Wide J( 1..... Deep • 6 High
""4 , oc, c_.,.-
am It... to S23 Rill _ . _ 012S-f116ll,__. _.012S-2.040,OOO_
t""'_ 'OOO ..._br_..... f CC _ ~_,1

The AOR AR8200 lolark l iB IS the ideal hIlnd ld radio scanner
ror commun<c.atioos pro/as",onals, II features all mode recei",,'

WFM. NFM. SFM ($upe< Narrow FM).WAM,AM. NAM
(wide. slanderd. narrow AM l, USB. LS8 & CWoSu­
I*" narrow Flol I*Js W... _ Narrow AM in _
lion 10 the _ """""'. The AR8200 also has I
__f\a'Idion~ scope -.rIII__

'-:My.tMn~.-... MIh bar $ignfIl mela",
battery ""'" feeture wilh b8IIery IooIr ltIgend. sepa­
rale controls lor voIlJITII and squelch, arrow lou'
way side rod<or with saparat", main tuning dial ,
ooofiguaratMa keypad tlooep/illumlnatiOtl and LCD
contms!, Wfi10 protecl and keypad Iodt . program-
IT\SII:JIe scan and seardl including LINK. FREE, DE·
LAY, AUDIO. LEVEL. l,IODE. t:orr!pU\er sod<elfil·
t«llor corwroI. done and f'flO:lId. FJast>.ROU no

bettery requirtId ".'iOO ~ trufIi carrie<~ in
sse rnoo:IeS. RF pleule :Iioo, ofmid VHF bends. Detachatlle fItoN
bo. _ . Tunmg st_ a.e~ in mulliples of 50 Hz
in all modes. 8.33 KHz ,,~ st"'l> oorrfldly SUllPOtt&d. SI"!>"
adjust. frequ..ncy offset . AFC, NoO se limil&d & altenvator. Wid.
and Narrow AM in add.tioo 10 the slanda' d mod..s, For maxi­
mum scam ng pleasure. you can add _ oflhe bIIowing opo
IIonII slot CM'ds to this ~: CT8200 CTCSS ~uek:h &
_rdl doKOOI' $89 ,95 ;ElA8200 E.t.........000 d\&'lneIIl>ad<up
1••,iOO~ 160_~. S69.~RIJ82OOabouII20_

dop based .....dO ... _ pIaybodl sr;g95; TE8200 25S sleI' _
"" ."kIf ~,Il5. In -"'. tooo_.... " .... IOt ....-. ...
oproon S<I<:k&I CC8200 PC oontrnI lead ""'" CD Rom "",,",,,mrning
wlI..s,," $'0\1,95. CR8200 tap" recor<l"'ll """" 559,95, IncIu<los •
1.000 rnAA AA "'-<:ad b<l1t...... . charII'"", c~ lead , ..hip _.181. MW
bar anlanna. ba" hook. slral> and """ year limilfHI AOR .....-.-en!1·
f",... 'fOlJ' Of<lef now at h1\p;l_,~ com

• COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

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

PO Box 1045 . Ann Arbor. Michigan 48106- 1045 US A
For Iflformatiofl call 734-996-8888 or FAX 734-663-8888
____>.:ooo' ..._ " ..... c F = ....

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

For over 32 years, rroIloons of communicalions specia~sls

and enthusle sts worldwide have lru sted CommunicatlOl"'ls
ElocIronics for tMir mission crilcal communcabons OII8ds
II's easy to order. For f U II"t dellv l ry, ordl ' on. l in. at
•••.u s a. Cl n .com . Ma ll ordars 10: Communications
EIecb... 1ics Inc.. PO. Box 1045. Ann Ivbor. MichigiJn 43106
USA. Add $20.00 par radio I ransceiver for UPS ground
s/'Iippiolg, harding and insurance 10the co"...Ilal USA. Add
$13.00 shipprng tlr al acoessorie$ and publications. f or
Canada, Puer10 Rico. ~Alaska . Guam. P.O.Box OO" APOI
f PO delivery. shipping charges are \'IOQ l imes continental US
rates . MIchigan reside nls add sa les lax. No COD's, Your
SlIl isladion is quaranteec or return nem in unused oond ilion
in or9inal packaging within 6 1 dil)'S for re fund. 1es5shipping.
handling and insurallCe d1arges. 10% !lUI'Charge lor net 10
bilng 10 qualrlia::l iIlXXlU'lIs,Nosales ... Sllbjed: to w:a 'iabilrty,
«:ceptar"QIWId~. Prices; IertTIS and $peCif.caboolS
lifO subject 10 change wi lhoul nobce. We ", a l c~ your
DIscover, Vrsa. American E~press. MaslerCard. l loIPAC or
Eurocard. can anylima 1-8OO-USA-SCAN or 800-872·7226
to ordef loll-tree. Call 734-996-8888 if OllI side Canada or the
USA. FA X anyt ime. d ial 134-663-8888 , Deeler an d
inlernational inQui, ies inYlled, Order your radio scanners from
Communications EIlIcIronic:s Inc.today eI _ .usascan.<Xlm,

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

I
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More Radio Products

Beareal'" 245XLT Trunk Tracker II
MIg. suggested list price $429.95JCEI price $189.95
300 Ch annels ' 10 banks - Trunk 5cIIn an d Scan U SIS
Trunk Lockout - Trunk Deley' Cloning capebility
10 Priority Chan..... .~ s..-.tceSN~h
Siz.: 2"" Wid• • , - Deep J( 6- Hig h
Frequ«tt:y Cmlwage:
29.000-501,000 MHz.. to&-I14 MHz.. o405-{i,2 MHz.. 806-U3.995
MHz.• 849 0'25-868 995 MHz.. 894 0125-956,000 MHz,

Our Ba" rcat TrunkT' ackar BC245XLT. is the world's l ir. l 1Cen­
n ..r des1onod to tre el< 1oI010 roia Typo I. Typa II . Hybr id .
SMARTNET. PRIVACY PLUS and Eo.o.cs- llfI8Iog tn.or*inll sys.­
tems on any band. Now. ...... UHF HiI)h Bend. UHF 8O(l/9OO

101Hz tnried IIIAJIoc Mf8Iy and P<.tK service syslems jus! as if
(;O._oliooOll IWC ~_used .o.._ ....
~ m.ny new boo foIs sudla, l,IuIb-Tractc · Track ...... ,..,
one lrunk.ng system al l time and scan~ and trunkad
systems al the "'*"'" tIme. 300 Chan""l, • Pl'O\lram one tr ...

qUtlncy Into each chan""l , 12 Bands. 10 Banks - Includes
12 bands, wi th Ajrcraft and 800 MHz . 10 b.ani<s with 30 chan­
nola each are uMfullor sIQring similar lroqouancies to main­
tain taster scanning cydes or lor storing aI the freq l.Olol'lCies
of a It\IfIked ..,..,... SIT-. s.::.w- -AulomaIQlly ptO­

orwn y<U" BC245XLT MIt> aI !he~ end ttuA<ing
tal k groups lor y<U" _ lrea by' acc:euing lhe B... cal
I18tlO/l8l databAM with your PC. If you do noI lis"" I PC
simply use an aOl",nal modem. Turbo Soa' ch _ lnaoases
th" search speed to 300 sleps per sllCOlld when monitor­
ing !reqoency bands wilh 5 K Hz. steps. 10 Priority ChIln­
.... . YoJ can assign one prD"ily d>anrwI in ead>_.

" SI O'''' a poiority <:twIno'El ...... you to keep trad< of
aclivoIy on y<U" mosI in'IporWJI d>annels .... iiiOhilOiio",

0I:her ctoa ...... Ior~ PfepOlJ' atM>8d ServW::e
(SVC) Sea rch - A llo...s you tc togg le Ihrough
preprogrammed pol""", fire /emergency, ""Iroad, lircraft.
marine. and weather frequencies. Un<que Data Skil> - At­

IO'WS your ICenner 10 s.o. lp un..anted data
lrlll"lSO"l'lisso and reduoIos ur->ted bird­

ies. """'O J Bad<.'P - If the l>anery c0m­

pletely doschwges or if PD*'" is dIsc:on­
l'lIICIed . lhe /requM>gn I"Oll'S"""S' In
YOU' sca...- are r_ ned in memory.
Ma""'" C............. Access - Go direelly to
any channel LCD Back Ligh! • Ail LCD
light remains on for' 5 seconcs when the
bad; light key is pr&Ued. Autol ighl • /w-.
tom8ti<:aIy IUmS IhII bad;lighl on ""-'

y<U" ...... SlOPS on I lran5mission- 6aI­
te. y SI.e _ In ml"",al mod• . Ihe
BC24 5XLT lulom.llc.lly , &ducas its
po.... r requir.. m..n lS 10 e. tond the
baIIery"s charge. Atfenuftlor - Red",," tho
signal strength to help pr8\'fti11 signal (NfY.

load, The BC245XLT also works as a con­
wen\ionaj sca..--. Now it's ....sy 10 con­
IiruOusly iiiOOolOO many rBdIo~
liOns....,., !hough the " .... ~ is_ch­
inlIlrequenoes:. The BC245Xl T c:orMS

_ AC 1dapI..... one rect""9 ablllong Iile I'It-cad batlefyped< .

bell clop. fte~ible rubber ...anna, _ 1'hOOe, RS232C cable. T>V*
Tracker rrequerocy gukle. owner"s man.....1and one year ~mit&d

Uniden warranty. Not compatible WIth AGEIS. ASTRO, ESAS or
tTR sysl,""". H..., more action on your radio scan""r loday
Order or>-line at www usascan,eomlor quI<:*. deli""",

s...... -. nw:m on radio saw ,. S_ pood ddir~ lnlm
eel. 'fbi.- CEI pnce ...... instanI rebele is isled beI<Jwc
Beart:at 895X1.T 300 Ch ,Trunktra<;ket I b...,·,.1Obile _ $1 79,95
Bearcat 780XLT 500 ch. Trunklr80CMr III baSOl/mobollt...._ $339,95
a..arcat27llClT ' 00ell A""FUISAUE WXalert scanner $15ll.95
BearcaI 245XLT 300 ell ,TrurO<lrad«< II hat'd>&ld so::arner Sl89.95
s-t:.I24eQ.T50ch _ NNFM_... sia'laca••..•.•..S8Il.95
_SporEaI2lXl..._$pOflsaca.... ,. ..$' lKI 95
_ 51;0.... ,aoer.deldsporlsoca'. ,_ $'~.95

_IlOX1.TSOd••""r.d_sca• • . • S9Il95
_lIOXLT 3Ildw"o'oall.d ooId aca, • ._.__. ._ $74,95
_ BCT7 io ..."_,~.....,..__.__._.__._..._.. ,SI 39,9!5
-'OR AR8200Marlc IIWIde 8ar>d__ "" _.•.•..$539,95
AOR AR1 6BQWidfIBand scannerwith quOd< dIargoa" , $209.95
lCOMICRS500wideblrnd comrrulicIt\iorIs _ $1,46995
ICOMPCR1DOO corTlIIUI_a>rmU1icstions _ $319,95
ICOMR10 _ _ ~_._ ,.S211l.95
UnidsnWX100't'_. _ _ SA ME ...... ...,.. . .. S4995

Visit WWW.USASCAN.COM

Beareal" 780XLTTrunk Tracker III
Mig . suggested list price S529. 95
Les s -$190 Instant Rebate I Special $339.95
500 Channels · 10 banh ' CTCSSlDCS ' S Meter
S ize: 7511" Wide x 6,,,,r Deep X 2" /' 0" Hig h
F...-CG ,,,_ :25 0000..512.0000 1oI-Iz . 80600().
1!l23 91115Mttl-. 849 0125-ll6&9815 MH>. . 11940125.1300000 10Hz.

The Beareat 180XLT has 500 c:hannels and the widest
frequency CO¥el'lIg'e of any Sea rcal scanoer eYer. Packed
WIlh featurn such as Truoktracker III to C/'1IIfl( EDACS.
Motorola and EF Johnson systems. control cha<lnel only
mode to allow you to automatically trunk cartai., systems
by simply progrilmmi ng the control channel, SA M.E.
wealher alert. full-frequency display & bad<.lil controls . built­
in CTCSSlDCS to assign analog and digital suba ooibla
lone ccoes to 8 specifJe ftequency in memory. PC Control
W11t1 RS232 port, Beep Alert. Record 1uncborI. VFO COI'l­

trol ,~ design. total channel control and rnuctl
more. Our e El package deal includes lelesoopic &/llenna,
AC adapl8f, cigarette ligher cord, DC cord, moole mount­
ing bracket with screws, owner's manual, lrunking fre­
quency guide and one-year limited Uniden factory war·
ranly. For mil ~imum SCilnning en;oymenl. order maqoenc
mount " nl enna part number A NTMM6NC for $29.95; The
6C780XlT comes With AC adapler. telescopic anlerna.
IJfIIIII'r*"s "'"""'-Ioill and one year lirrited Uniden W8m1nly. Not
compaliblfl with AGEIS. ASTRO or ESAS systems. For
faslesl detMlry. order orHine at www.usascan.com.

Bearcat* 895XLT Trunk Tracker
Mfg. suggesled list pr ice $499.95
Less ·$320 Instant Rebate I Special $179.95
300 ChaMIIls ' 10 banks' BuHt-in CTCSS' S "'Ia,
sa. : 10' IJ'" Wide J[ 1'1J'" Deep J[ 3..... High
F~~: 29,llOO-S4.ooo Wtz.. 108.000-174
Wtz.. 216,000-5'2 000 1oIolL. 806(1(11).823995 Mttt.. &49 0125­
lI68995~. _ .012S-8M000_.

The Bearcal 895XLT i$ ...,rb lor inl8m!plJng lrunl<ed c0m­

mun ications trsnsmisslOl'lS WIth lealur"" like TurboScan '" 10
sea' ch VHF chann,"s at 100 steps per S8<X>rld, This M se and
mobile scanner is also Idea l for intelligence professional s
bft<;.ause ~ hIlS a Signal Sln,ngth Melltf. RS232C Por t io allow
eompulet-conlrOl of your scanl'lSf ..... optional~e and
30 !JUnking c:h8nnel indicalOf arll"ltll'lCi&lOl'S to show you real­
time .....ing sc::Uvity lor an entnt IrIJnQ>g system. 0It>e< "­
tures indude 1YJt1:J Slore - Aulomabc8ly store!l iIIl1dive fr.
quencies "llrithifllhe specified bank(s) Auto R........di"l1 - t ee
you record channel ac11V~y hum tho scan ner onlO a lape r.
corder. CTCSS To"" Board (Cofltinuous Tone Control Sq......ch
Syslem) allows the squelch 10 be broken du,ing sca nning only
wtlen a CQlTIld CTCSS tone is received, For madmum scan­
ning enjO)'mtI'I1t, ordef I"" toItow;ng optional eeeeseo-ee­
PS001 CigateIIo lighlef power cord lor '-.......ary opera"""
from your """'*10, C9W1ItlIe lighter $14,95; PSOO2 DC~
cord • enatlltt$ pennaMtII q>eiaOOo. Irom your ¥8hide's fuse
boll $ 14.95: MBOO1 MobiItI mounllng bt'ad<et $14 ,95; EX711
Ellefnal speake< WIth mounling brackel & 10 feet of cable
with plug attached $19.95, The BC895XLT comes wilh AC
adapler, lele8<:O(l ic antenna. owner's manual and one year
limrted Uniden warranty. Not com patiblo with AG EIS. ASTRO.
EOACS. ESAS or LTR sysl""",,,.
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their own way - to become the second. third. an
fourth wave 01relief operators and volunteers.

No, ham radio was not on the front page of
newspapers. Hams were not the lead story on
the evening news. The tragedy of 9/11 was the
story. The job of ham radio was to be the carrier
of the message so that aid and oomlort could be
brou~1 to the victims of this honific and cowardly
ad 01terrorism.

What 9/11 showed is thai our loose-knit fra­
ternity can come together when the need arises.
That we may be called radio amateurs, but thaI
wearecommunications professionals.That ham
radio is there when it is needed.

On 9/1 1, ham radio did the job its people have
trained themselves 10 do. The hobby has since
moved on. So has our nation. But neither will
ever be the same.

We pray that a tragedy like 911never happens
again .

Thanks to author Bill Pasternak WA6ITF, editor
of and Ilia Newsune.

A New Kind of Battery_ _
One of the most frustrating experiences for a

photographer or a ham radio operator is to be in
an acute situation that requires equipment to
work properly and have the batteries powering
the equipment go flat. For the photographer, it
usually means a lost photo opportunity. To the
ham radio operator assigned to provide com­
munications during an emergency, it could be a
life-and-death situation.

But power reliabili ty could soon increase dra­
matically. Steve Crow K4CPXpassesalong word
that the nation's largest photographic retailer, Ritz
Camera. hasannounced plans to begin selling a
new bat tery that can keep a camcorder or digital
camera shooting away for half a day.

The new source of portable power is Electric
Fuel Corp.'s Instant Power disposable battenes.
Based upon Electric Fuel's zinc-air technology
platform, the Instant Power camcorder battery
connects to the camcorder through its DC jack
and offers the user up to 10 hours 01 running
time.Another model designed for digital still cam­
eras offers upward of 12 hours of continuous
operation time. As with the camcorder battery.
the digital camera battery pack comes with a
buih-in belt clip and a-toot cord. Both batteries
have a live-year shelf life in the original sealed
aluminum pouch and come complete with a 3-fool
cord and an integral belt clip.

While not directly designed for ham radio
needs and not a renewable source, the new bat­
tery could augment the needs of ham radio
operators in emergency communications situa­
tions. And here's where amateur radio ingenuity
comes in." models are availablethat can directly.
or through some home-built regulator adapter,
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be made to power a 5 watt hand-held radio, an
amateur working an emergency situation would
have hours of power well beyond that of his
radio's normal battery. And depending on how
much he transmits, an Electric Fuelbattery might
run his HT for several days before requiring re­
placement. This also gives the possibility of ex­
tended operations for low power Field Day
stations, QRP treks, and similarone-time opera­
tions. Best of all. it is a date it. put it on the shelf.
and forget it power source. standing by for the
next five years in case it is needed.

Electric Fuel also manufactures a smaller ver­
sionof this battery technologyfor cellular phones
and PDAs. You can find out more about this new
power source and the technology behind it on
the Web at [W'NW.electric-fuel.com).

/hanks " K4CPX ard Henry Ferl>e<g K2SSQ.
via Newsline, Bill Pasternak WA6ITF, editor.

Boom in Toothpaste Sales
Predicted

Donne Osmond, theformer KA7EVD. is help­
ing to bring a legendary television game show
back to the small screen. Osmond is host of Pyra­
mid. a syndicated revival of the game shows ere­
ated and hosted by Dick Clark in the 1970s and
'80s.

According to l os Angeles ham radio lore.
Osmond was reportedly mentored into ham ra­
dio in the early 1980s by the late Art Gentry
W6MEP, This,when Osmond andhis sister were
taping the Donnie andMarie Showat the Golden
West Studios in Hollywood . Gentry, who was
employed there as a broadcast engineer, is best
known for his development 01 the FM repeater
- a device that changed the way most hams
operate on the VHF and UHF Amateur Radio
Service bands. He and his wife Millie K6JJN,
were also mentors to many Los Angeles young­
sters wanting to enter ham radio.

Thanks to USA Today, via Newsune. Bill
Pasternak WA6tTF, editor.

Frequency­
the TV Show

New Line Cinema is considering spinning 011
the movie Frequency into a TV series. This is
the film in which the nonham hero useshis dad's
old ham radio equipment to communicate with
his now-deceased lather.

The movie was a great public relations boon
for amateur radio. II New Une Cinema proceeds,
a TV showcould help put the words "ham radio"
in the mind of every man, woman, and child in
the US of A.

Thanks 10 W6AQ,viaNewsline, Bill Pasternak
WA6ITF, editor.

History of MARS
The Military Affiliated Radio System (MARS)

has provided an inexpensive link for U.S. eer­
vice personnel stationed abroad. MARS opera­
tors in the states have provided telephon e
"patches" for decades. MARS stations in the viet­
nam combat zone allowed our military there to
have access to HF long distance capability for
staying in touch with their families back in "The
Wand."

The U.S. Marine Corps Historical Division is
seeking input from both military and civilians who
served as part of the MARS program through
arranging phone patches or relaying MARS·
grams.Both oral and written accounts are wek:x:lme.

The main focus is on NavylMarine Corps
MARS during the Vietnam era, but all contribu­
tions from all services and eras are solicited.Ar·
lilacts such as photos 01stations and personnel
alsoare being collected for an exhibit. Those who
would like to contribute should E·maiIIMARS@
borgmangroup.com] or write Borgman Group,
3342 South Sandhin Rd., Suite 9-326, Las Vegas
NV 89121-

Thanks to the North Florida ARS Balanced
Modulator, Sept.-Oct. 2002.

A Battery Can Become
a Time Bomb

Jump-starting a battery is a common proce­
dure, but never take this lob for granted or you
could be seriously injured.

A battery can tum into a bomb while it is being
boosted. A lead acid. wet cell battery generates
increased hydrogen and oxygen when it is being
charged. All it takes to set off this explosive
combination is a spark from static electricity, a
cigarette, or the booster cable connection itself.

Here's how to correctly boost a battery:
• Always wear safety goggles to protect your­

sell Irom acid and fragments in case of an
explos ion . It's a good idea to store safety
goggles with your jumper cables.

• Check to see if the battery is really dead, or if
the terminals and clamps might just be corroded.

• Restore correct fluid levels to the battery. II
you are dealing with the more recent sealed type
of batteries, it is not always possible to restore
these fluid levels. If this is the case, the battery
should be replaced.

• Make sure the banery is not frozen. Trying to
jump a frozen battery could result in an explosion .

• The electrical systems of both vehicles must
bethe same voltage and both must have a nega­
tive ground. Mismatched batteries are less likely
than they were 20 years ago, but six-volt batteries
are stiI inuse today.Using a 12-votI battery to boost
a six-volt battery could cause the six-volt battery
to explode.

• Park the veh icles close together, but not
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Find outwhat everyone is talking about!

Get free QSL cards, and download the manual at
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The SG·2020
Now with ADSP'

For the first time ever, the popular SO-20l 0 is avai lable with optional dig ital

signal processing . Receive c1earcr A:vt. FM. SSB, CW at all speed lew is and

data in all existing differen t modes. No other machine under $800 even comes

close to the many features o f the SG-2020 A DSP.

When you nee d a great little HF-SSB rig, choose the standard SG-2020. Or. for

the clearest possible signal. the new SCi-2020 ADSP is the right unit for you.

Adaptive Digital Signal Processing
Eliminates Noise for Unsurpassed Signal Quality

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

;s a subscription to 73 Magazine ... only $24.971
Call 800-274·7373 or write to 70 Hancock Rd., Peterborough NH 03458

touching. Put both vehicles in "park" or in "neu­
tral; with parking brakes set.

" Tum off the engine and any electrical acces­
sories, including interior lights on both vehicles.

" Remove the battery vent caps to allow any
previously built-up gas to escape, then cover the
holes with a damp rag or replace the caps.

" Do not lean over the battery at any time.
" Connect the red clamps 10 the positive "+"

posts of each battery. Reverse connection
causes a battery explosion hazard.

" Connect ooe black clamp to the negative "."
terminal of the good battery.

" Connect Ihe other black clamp 10 a good
ground: a d ean, unpainted spot 00 the engine,
trame.or body ofttle disabled vehicle. placing iIas
taraway as possible from thebattery.This will pre­
vent sparks from occurring i'l the vicinity of any
explosive gases.

" When connecting the damps, do not allow
them 10 louch any other metal. This would not
onlycause a spark which could trigger an explo­
sion, but it could destroy parts of the vehicle's
electrical and computer system.

• Start the vehicle with the good battery.
" Start the disabled vehicle,
" Remove the cables in reverse eroer.
" Oelach the 0.- cable first lrom the disabled

car's frame.
o Then take the 0_" off the good car's negative

terminal.
o Remove the disabled car's 0+_,

"Then remove the live car's "+" connection.
Other tips:
" Avoid any sparks or open IIame.This means

no smoI<ing.
o Additional PPE (personal protective equip­

ment) such as a face shield, rubber boots. or
special rubber gloves may be required under
various circumstances,

• Check battery fluid regularty, and keep ter­
minals and clamps free of corrosion, Make sure
your battery is ingood condition for coldweather
driving, when a weak battery may prove inad­
equate tor starting your vehicle.

• Some of the VM'seS ofdead batteries are co­
vious,such asleamg your lights00. But if you are
not sure. take your car to a garage and find out
'fAlat cal lsed il lo go dead n the first place,

Hopefully you won't have to boost any batteries
soon. but if you 00. loIow these guidelines to pre­
vent an explosion. And one more Ihng: Make a
copy of this page and put it in the glove compart­
ment-just n case an inexperienced driver in the
family roos into trouble.

Thanks to Radio Flyer, the U-BE"T ARC
news/eUer, Nov. 1997,
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LETTERS
From the Ham Shack

Parker Cope W2GO:\I{7, Prescott val­
ley AZ. The art icle 'T his Thing Called
Wire-Wrap" (Augu st 2lXJ2) missed a fe w

po ints: how many turns arc needed. how
much wire needs 10 he stripped. and how
the turns are put on the post.

The answers in reverse order are: The
uusrnpped {insulated! part of the wire is
held next to the post . the hare wire is fed up
thro ugh the wrap barrel . the barre l of the
1001 is placed over the post. and the too t
rotated around the po st. When all o f the hare
wire is wound on the post. the 1001 can he
removed . lea ving the wrapped hare wire o n
the post.

The length of wire fo r unc tum on a 0,025­
inc h post is about 118 o f an inch . T he refore.

for three turns. 3/8 of an inch is enough. a
half inch is more than enough.

Three turns are nllthut arc needed tomake

a gas- tig ht connectio n. hut I shoot for four
tu rns. Five tu rns aren' t too had either.

I' ve known rechs to touch the wrap with
solocr ancr cverytbing is checked out hu t that

is overkill. The phone company ha.s millions
of wire-wrap connect ions of j us t w ire­

wra pped on the post and no solder. T hey
don' t have any problems. Wire-wrapping is
the way to go.

Gordon West WB6XOA, Costa Mesa
CA. Steve Nowak 's "Top Secret" column
("On the G o: ' June, page 39) was right on

target. The June issue of 73 Magazine re­
confi rms m y dedication to amateur radio
and emergency preparedness. as we ll as my
frustration with those orgun izauons and
ind ivi d uals who specialize in ni t-pic king
ne w ideas to hel p our amateur service grow
and become a la rge r pan of the emergency
com m unicatio ns rcsronsc.

Bill Pasternak did a great job in sum ma­
ril ing some of Wayne's gripes about " not
invented he re" whe n it co mes 10 the Ameri­

can Radio Re lay League . They truly do not
open themselves up for suggestions. new
ideas. or working with the troops down in
the trenche s.

Here's a case in poi nt that co inci des wi th
topic (8 ) in Steve Nowak's " O n the Go"

colum n. where he says ..... have a positive
att itude ... most hams were q uid to offer
hel p .. . one , thoug h, launched a di sscrta­
tion as to why this wou ld he illegal since it
supported the ho spital's bu siness '" ":

I had the exact same thing happen to me
and o ur c ity vo luntee r com munications
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group when our AT\' disaster preparedness
activities bec ame wel l kno w n througho ut
Southern C a liforni a . O ur loc a l ARRL di ­
rector responded preci sel y with the ( H)

statement "since it supported the ... huxi-
ne ss of Like you . I don 't think a ny

e mergency group has a "no rmal b usiness"
that would incl ude disaster or an attack .

Bu t o ur d irector goes further to write in
his local newsletter: " .. . in our zeal to pro­
vide emergency/disaster re lief com m unica­
tio n". let's not 10 !>e sig ht of the true natu re
o f amateur radio as a vo lu nteer. noncom­
merci al service free o f pecuniary interests
for the benefit o f ourse lves or o ur em ploy­
e r". We head down a slippery s lo pe w hen
we subve rt the ca refully crafted ru les in
P art 97 to accommodate Part 7 -1- or Pan
90 operation. such as p ublic safety airbo rne
video. in Ihe amate ur hand s ... "

T he ham radi o pilots who fl y our loc al
publ ic sa fe ty he licopter don ' t gCI any pay
fo r se nding do wn voluntary AT V com m u­
nicat ions. nor arc these paid ptkus po ssess­
ing a val id ham license using o nhoard ham
T V for ANYTH ING other than transmitting
di rectl y to our ham volunteer group on the
ground . They can monitor thei r ow n ATV
transmit frequency before tr•msnuning. they
have AT V z-mcter liaison frequency capa­
b ili ty, they ID two different way" a lmost
continuously, they trauvrnit o nly to a vol­
untee r ham statio n on the ground whe n
asked to. and thei r volunteer ATV activities
in no way cam our local city any money
that might violate "pecuniary interest" ru les.

The local So uthe rn Cal iforn ia ATVers are
all very positi vc about ou r program beca use
we arc rapidl y creating mo re ATVer" on the
ground who reg ularly check into their re­
peater nets. TIle local ATVers in Southern
C alifo rn ia arc in full support o f o ur d isaster
preparedness drills that might last a w hop­
ping 5 minutes a week 011 ATV si m p lex
-1-26 ,250 MHz. Thei r o nly d isappoinuncnt
is not being able to see the picture more than
20 miles away si mplex. and the rather shaky
picture w hen we try to sq uawk th rough an
AT V 1.2 GH z cro ss- ha nd re pe aler tho u­
sands o f fee t higher than o ur local pol ice
helico pter.

Unti l we deve lo ped o ur AT\' prog ra m
with our local ci ty com m unication" division.
the re wasn' t much that our local ham radio
vol unteers mig ht offer that the ci ty did not
a lready have . In other words. befo re o ur
AT\' e fforts. o ur local city had little fo r us
to do that would work into their emergency

pre paredness plan. Yikcs - if a local ham
radio group gets an o ffici a l po sition on a
city emergency preparedness plan . docs th is
mean we arc again vio lating the rules '! A rc
we facilitat ing the normal business of thai
ci ty by being pan of the e mergency pre­
paredness plan"? Shou ld we only o ffer o ur
volu ntary se rvices 10 O NLY vo lu nta ry
gro ups where no one in that gro up gets paid
a sa lary, o r certainly no ham as part or that
gnm p gets some scoots?

Doe s Ih is indeed mean that the wctl-re­
spccted loca l hospital disaster ccmmu­
nicut ions group may a lso be subverting the
rules hy gi ving thei r local hosp ital backup
conuuunicanons in case o f a phone outage
o r ucarbv d isaster'! M avbc so. and there are• •
probably thousands of ham radio emergency
operators who may be "g ui lty" o f getting
in close with local emergency agenci es to
help provide backu p com munications.

Gosh . doc s ARRL President Jim Haynie
want to re th ink his encouragement for ham"
10 work in the homeland security efforts?

A:,> the ANRL Rille Hooksoclcarly indicates.
it's up to the emergency communicators to
deci de for the mse lves w here th e li ne is
drawn between "facilitating the regular busi­
ness of' and providing emergency comms
to a local ci ty, county, o r state emergency
service . The ANRL Rille Book illu strate s
so me o f the questions as ked about cooper­
ating with the Natio na l Weather Se rv ice and
providing storm spcui ng and stratcg!c
weather reports for them from the field . Oh.
my gosh - are we subve rti ng the ru les
again he re?

Like you. I don 't think so . It' s time for
tho se hams silting o n the sideli nes o r up o n
a pedestal acting a" radio cops themselves
to get down here "in the trenche s" and sec
w hat it 's like to work closely with a m u­
nici pality that will indeed use our services
when disaster s trikes. That's a re la tionship
I think that all hams arc tryi ng to promote
so thai we may he of SERVICE during times
o f emergency, rather than a bunch o f un­
trai ned "wannabes" sta nding around with
nothing more than an liT and a bauery pack
that might last for two ho ur".

A ll we need to do is take o ut the ARRL
FCC Rule Hook and look at the basts and
purpose of o ur Amateur Radio Serv ice. Part
97.1(A ): "Recognition and Enh ancement o f
the Value of the Amateur Se rvice to the
Pu bl ic as a Vo lu ntary Non-Commerc ia l

Conrinuro on page 58
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See speci al offers and view or download
comp lete catalog on our web site

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

Ph 585-392-9430: Email sales@hamtronics.com

COR-3. Inexpensive, ftexib/e COR module with ~rI*'$.

courtesy beep. aOOoo mixer ...__ 0l">1y $..t9lkit, $79 wll

CWID-2. EpmnH:onIl'olled ID·er only $54Ikit, $79 wit

OVR-I. ReoJrd your oroom voice up to 20 sec. For voice
ill or playing elm~ $5911l1t, $99 wfl.

COR"'. CompIele COR and CWID all on one board ID
in eprom. low powef CMOS only $99Jkit, $149 wit

COR~. COR with reer.vorce Id. Low power CMOS. n0n­

volatile memory-. " . ",..... ... kit only $99, wit only $149

COR·5. ",P controller with aulopatch, re~erse ep. phone
remole control. \ot$ of OTMF control functions. all on one
board. as U5ed in REP-200 Repealer. _ _.. $379 w/l

AP-3. Repealer aulopatd\. receee aulop<I\dl, phone ~ne

remote control . Use woth TO-2 kit U9

TO-2. Fcx.r-dlgit DTldF deoollericonIroler. Five laI(:h:ng
on-otl' functions. toll call re-sbictor kit $79. w/l $129

T0-4. OTMF conlroller as above excepl <)nil 00-0"
function and no 1011 call restrtctor " wit $89

HamtronlCS has the
most complete line
of modules for
making repealers .
In addition to
excttera, pe'e, and
receivers. we offer the following controllers.

HANDY FREOUENCY COUNTERS

A microprocessor-controlled repeater with full
autopatch and many versatile dtmf remote con­
trol features at less than you might pay for a
bare bones repeater or controller alone!

• kit stili only $1095
• factory 8ssembled stili only $1295
50·501, 1.3-11. , 213-233, .20-<175 '-'liz
I FCC 'YPI """pled 10< oo<n_ """'~ In 150 &. .50 MHz blndI,l

Digita l Voice Recorder Option. Al lows message up
10 20 sec. 10 be Illmotely recorded oft the air. Play
back at user requesf by OTMF command, or as a
penodic voice id. or both. Greal for making c lub
announumentsl _.._ only $100

REP_2OOC Economy Repeater. Real-voice 10 . no
crtml or autopatch KiI only $795. w&t $1195

REP.200N R.lMlal.r. Without controller so~ can
use you r own , , .. Kit only $695, w&t $995

Po<;kel liz-el. but lab queatyl 3GHz
bandwidth, 1ppm aceut8C)'. very al'ford­
able N,Cd battef)'. ac adaplerkharger.
rugged bladr. aflOd,;zed aluminum case.
Telescoping ......p antenr\il and great
sens'fivity allow~ even Imm
a distance.
n.rlHl models with prle.. from $99 10
$219. All go up to 3 GHz. Some go as
low as 10 Hz wilh noise f,lIers and other
aeveocee features,
SM our website lor detells.

•

No n.ed to spend thousands
on new transc.lv.rs for each
band!
• Conve" vhf and uhl signals

10 & !rom 10M.
• Even if you don' haWl a 10M

rig. you can pidt up """Y goo::l
used ,,",Irs & revra lor nelCt to
nothing

• RK elvlng con......... (shown above) available for
~alious segments of 6M. 2M. 220, and 432 MHI:.

• Rcvg ConY Kits from $49 . wired/1ested units only $99,

R304 Synthesized UHF Receiver :
various bends 400-470MHI:,
• Kit (~50 Iwn b8ncI only) l ind TOO) $179
• Wire<l/Iested ........•........................................... $209

CRYSTAL CONTROLlED:
• R100 lor 46--54. 72-76. 140--175. or 216-225 MHz..
....................................................... kit $129, w fl. $189
• R144 l ike R100. lor 21d. with helical resonator in
front end kit $159, wit $219
• R451 lor 420-47 5 MHz kit $129, wit $189
• R901 for902-928M Hz kit $159, wit $219

• Transmitting converters for 2M
• Kits only $89
• Power amplifoers up to SOW.

Access all your favorite
closed repeaters!
• Encodes all standam subaud­
ible lones with crystal accuracy
and convement DIP switch
selection.

• Decoder can be used to mute receive auotc and Is
oplimlzed for inslallatlon in repealers 10 provide closed
access. High pass f'ller gets lid 01' arrooying rcvr bczz.

• TD·5 CTCSS Erw;:odMlOeooder Kil $39
• TD-5 CTess EncoderIDo::- "191 W,redltested $5t

CTCSS TONE ENCOOER/DECDDER

VHF & UHF POWER AMPLIFIERS:
OIJlpuf levels from 1QW 10 100W ....... Starting at $99

FM EXCITERS:
Rated for continuous dUty,
2W continuous duty output.

1 301 Synthesized VHF
EXCiter: lor various
bands 139-174MHz, 216­
226 MHz. D,p switch Ireq......
• Kit\hlJmbands only) (TCXO oplion S40) $109
• Wiredl1esled . ind TCXO $189

T304 Synthesized UHF sxener:
for various bands 401}-47Q MHI:.

• Ki t (44Q-.450 ham baod only) ind TCXO " , $149
• W iredltested $189

CRYSTAL CONTROLLED:
• TA51 : 1or6M.2M.220 MHz kit $99 . wfl. $169
• TA,451 : 1or420-475 MHz. klt$99.wfl.$169
• TA901 : for 902-928 MHz, (O.5Wout) wll$169

FM RECEIVERS:
Very sensitive - 02pV.
Superb selectivity, >100 dB
down 81 t12 kHz. best evail­
able anywhere. fluftfK-prooI..-
R301 Synthesized VHF
Ree.lver: various barlds
139- 174MHI:. 216-226 MHz.
• Kiq llam bands onlyl (TCXO 09lion $40) " only $139
• WiredltBsted (ind TCXO) , $209

lNK-{ )
PREAMP
ONLY S591w&t
Low noise LNY-type preamp
in alum ca se wi BNC jacks.

-

Join the fun. Get striking
~ d ireetty from the wNth«
Nt.ll""l

A --t sensitiWt widlIbinllm

receiver optimind lor NOAA APT '"","--':::::'::'.f
8; RUSSIan Meteor wHther fax on
the 137MHz band.

COVeNI ail S satelhte cteneeie. Scanner cirOOl & reoordo.
control allow you to automatically capture signals as eater­
lites pass overhead . even while away from home
• R139 R.ceiv.r Kif less case $159
• R139 Receiver KII with case and lite power adapter, $189
• R13' Receiver w/l in case with ec power adapler..•,5239
• InlefTllll PC demodlJalor boom & Imaging 5Oftwolre . 5289
• Tu-nsble AnIarlna __._.•.•..•.•.•..•.. ............... .$1 35

• E~citjng new AM receiver for
the 118·137 MHz aircraft band.

• Ideal lor moni toring at alrporta .
• Al lows pilot control 01runway

lighting
• ELT mon~or to detect and

locate downed airqafl
• Dip switch fTeqoency selection.
• Supenor senSItivity and seledlVlly.
R121 Rece iV1lr module wi redlteSlecl $209
R121 Receiver in cabinelt__bU. ) $299

lNY·( ) ECONOMY
PREAMP ONLY $291w&t

• Miniature MOSFET Preamp.
• l ow noise figure
• AvadabHJ for VilnouS bands from 28 to 4 50 MHz.

R121 AVIATION RECEIVER

LNP-{ ) PRESELECTOR ONLY $391w&t

• Eliminate inlermod!
• Shatp 3-section fitter
• Low noise preamp
• Available for bands from

131 to 170 Mtk.

Get t1.... & freq..-cy ehecks
without buying mull:iNncl hf
rcvr. Hear solar i'CbvIty reports
aftecltng radio propagation.
Very ..nsitive end ..ledive
cryslaI controlled~t
dadicaled to listening to WWV on
10 MHz, Performa.-.ce Ii~als tre most expans,~e rcvrs.

• RWWV Rev< kit. PCBonly , " , ,_.., , , " " ,,$59
• RWWV Rev< kit ""m Cilbl, spl<t, &12Vdc adapter _ $89
• RWWV Rcvr w/l ~ calli MItI $pkr &Id8p11lr ..._ . ..~.. $129

WEATHER ALERT RECEIVER
""!!'!'!'!'1!!'!" A sensltiv. end selectl,.. pro"'·
~ slonal grad. receiver 10 monllor

critical NOAA weath.r broad­
cests. Good recepbon even el
dlslallCes of 70 miles or mo«t wilh
$lIilabie antema, No compari~
with ordinary~ radIOS!

AI.IlomaIic mode prtMdes storm walch, aIert>ng you by
unrnutIng rec:eiver end providing en eMput 10 mp remoIe
~ when an oIlert tone Is broadcast . Crystal
oonIrolled lor accuracy: ell 7 channel. (162.40 II) 162.55).

RWX Rm kit, PCS~ , _ ".._............ . .. "." ".sn
RWX R~vr kit with cl bolnet, spelker, & AC lllllIpte' $99
RWX R~vr wlredltel qd In Cilblnet with I plaker & adlpllr ".. ,$13'
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Your Turn for a Coil Winder
The Gingery Universal Coil Winder can be an easy - and handy - addition

to your bench.

My 19-42 Radio Master Catalog shows thaL[or the sum of $-4.35 - abouLa dey 's average
wage ,11 the tim e - you co uld b uy a Morris Del uxe Coil Winder. According to the
ad vertising copy , you could wind honey comb, spider web, and solenoid coils equal in
appearance to tectory-msde con, with this marvelous tebletop' machine.

U
nfortunate ly. the Morris Coil
Winder an d its competitors are
now found on ly at antique ru­

din auct ions. But. David Gingery has
resc ued those of us who enjoy windi ng

our own coils. His 24-page hooklet.
Build a Universal Coil Willdillg Ma­
chine. provides a step-by-step illus­
trated guide that enables anyone with
even modest meta lworking skills to

construct his ow n coi l winder. Gingery
writes with a simple, d irect style and
every part is illu strated wi th clear, di­
mensioned drawings. Gingery ass umes
that the reader possesses only moderate
skill and provides detailed fab rication
and assembly instructions,

I'll take you through my construction of
his design. including some modifications
that I believe improve his design.

How it works

Place a hollow tube coil form on the
threaded spindle (9 ; see Photo B) and
tighten the conical mandrels to hold it

in place . Put a spoo l of magne t wire on
the wire holder (8), thread the wire un·

dcr the spindle, over the top of the wire

guide and attach it to the coil form
with a hi t of tape or glue.

/
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Ph o(o A . COIIII,lned Gingery coil winder:

10 73 Amateur Radio Today · November 2002

Ph oto /1. How the coil winder works.
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CAT' PS0251

1'0 lor $3.50 each I

ILL
ELE
COR

SHOP OUR ONLINE STORE
www.allelectronics.com

Aulae' UPS25·1002T
Input: 115v/1 .5A0f'
2'JOII1O.75A
0u1put
5V 0 1.9.60 ,
12V @ 1.6A.
25 Wan switchi ng
supply mounled on an L-orecket,
9 ' x 2.27" x 2.25 ' owraq. Standard three
prong lEe socket power inpU:. 0n-0fI rocker
S'Mtch. MoIex·type COMedor output.
Ul, CSA recognized.

$4~h

I 30 Watt Stereo Amp/Wier I
The Powerbite
persona' stereo
amplifie r

promo'
30 w.ns
(15 x 2)
01audio
power to
boost lhe oulpul 01 your computer, portable
CD pIa}"Or, portable TV Of' vicIeo game.
Provides a dean, hA sound thaI can be
played ttvough bookshell Of' laf9l!r speakers.
This ergonomically designed desktop amplifi·
er has a trackball ·like volume control , tone
control and LED pooM3r indicators. Inclucles
hooll.-up cable (3.5 slereo 10 RCA plugs) and
~r SI..«llY. AlIractlVe reta~ p8dtaging.
Speakers l'I()( inCluded.

CAT,AMP-30 $19QQ
I 12 for $15.00 each I each

I 20 X 1 Large Character LCD I
samsung _ LlC-20102-GNARS

Large 5 x 7 dot ~--
characters, 0.46" H x \ /
0.26" W. Blue ..
characters on gray background. 6.1 " x0.64 "
viewing area. 7.38' x 1.32' module size.

Includes hook--up sheet. $652
CAT' LCD-76 each

I 25 WATT POWER SUPPLY I

Construction and changes

washers, were much cheaper to order
in quantity from an industrial supply
house. The "extras" that I added, such
as a more professional counter and the
revolving handle, will likely be avail­
able only from an industrial supply
house. (See Notes for a possible sup­
plier.) The only slightly unusual part
required in Gingery's design is a rub­
ber tire from a sewing machine bobbin
rewinder. A qui ck trip to the local
sewing machine repair store quickly
provided one for a buck.

It ' s c ritical that the various rotat­
ing and oscillating shafts be straight,
smooth, and held to a tight diameter
tolerance. Quarter-inch-diameter drill
rod is a good inexpensive choice. Stan­
dard hot rolled or cold rolled rods of
the type found at most hardware stores
are likely to be unsatisfac tory. Like­
wise, it's essential that the holes
through which the rod fits be round,
smooth, and very close to - but not
under - 0.250 inch in diameter. It's
almost impossible to assure these criteria
with a simple twist drill , so I drilled the
bearing holes with a l14-inch twist drill,
and followed up with a 0.252- inch
chucking reamer. A reamer leaves the
hole round and smooth, and the extra
O.OO2-inch diameter provides enough
clearance for easy operation without a
sloppy fit. This is an expensive tool,
nearly $20, so you might wish to con­
sider alternatives, such as very careful
work with a smooth round file.

I decided to use an inexpensive me­
chanical counter instead of the hand
tally counter used in the stock design .
To accommodate the larger mechani­
cal counter, I increased the spacing be­
tween the cam follower rod and the
spindle by I inch. This increase carries
through in the base and the drive shaft
lengths.

Gingery suggests that base be made
from 3/4-inch-thick wood. Since it's
important that the base plate surface he
flat, I used a piece of 3/4 inch medium
density fiberboard (MDF). O ver the
space of a few inchcs , MDF is remark­
ably flat : I measured flatness varia­
tions of only 0 .001 inch in my base
plate, much superior to either raw

Turning the crank ( l} revolves the
drive shaft (2) , which in turn drives the
spindle through the rubber tire and
disk mechanism (3), causing the coil
form to revolve and take up the magnet
wire. Disk mechanism (3) is held against
the rubber tire by spring (4). Simulta­
neously, cam (5) causes cam follower
rod (6) to oscillate back and forth. The
wire guide (1 0) tracks the movement
of the cam follower rod (6), thereby
causing the wire to follow a universal
winding path on the coil form.

With every revolution of the spind le
(9), cam (7) trips a lever that advances
the digital counter, thereby displaying
the number of turns wound on the coil.

It's also possible to guide the wire by
hand for close-wound or space-wound
solenoid coils.

For anyone unfamiliar with what a
"u niversal wound" coil is, look at the
ubiquitous 2.5 mH radio frequency
choke. A single turn of wire is wound
at an angle to the inductor axis , with
additional turns wound on top of each
other. This introduces space between
adjacent turns, thereby reducing se lf­
capacitance and increasing the frequency at
which Ire choke is self-resonant Each sec­
tion in tre 25 mH choke is "universally
wound."

Necessary tools and parts

The author says that the coil winder
can be built with only an electric drill
and common hand tools , such as a
hacksaw and propane torch, and that a
drill press and lathe will be helpful, but
not necessary. I used a metal cutting
band saw, milling/drilling machine,
and a lathe, and fou nd that these tools
speeded up the project and allowed me
to make a more finished appearing
project. Although it might be possible
to build the coil winder without a drill
press , I wouldn't recommend it for
anyone with below average metal­
working ski lls. If you don't have ac­
cess to a metal cutting band saw, stop
by the hardware store and pick up a
couple fresh blades for your hacksaw.

All the parts described by Gingery
are readi ly available, and most can be
found at a well-stocked hardware
store. I found that some parts, such as
the 114-inch shaft collars and fender
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/'hotl) C. I didn 't lise the strap extens ions proposed by Gingery.
Ph oto D. To ensure the bearing holes are aligned, clamp the two
pieces ofangle together and drill simultaneously.

plywood or other wood products.
MDF's dimensional accuracy and sta­
bilit y aid the overall accuracy of the
comple ted project.

In Ginge ry 's design, components
are a ttached to the base plate with
no. R x 3/4 · inch wood scre ws. Si nce
I knew that I would be assembling
and disassembling the winder as I
tinkered with my modificat ions, I
substituted threaded inserts commonly
used in furniture work . This enables
the components to be held in place
with 10-24 fl at head or bu tton head
machine screws . To help retain the
threaded inse rts in the MDF. I ti lled

the hole with epoxy after screwing in
the insert .

The main body nf the winder is
made from 1- 1I2· inch steel angle. Gin­
gery shows the wire holder shaft sup­
ported by an extension made from 3/4
x 118·inch flat iron, secured with a
single 8-32 screw. The ex tension strap
is prevented from rotating hy the
spindle rod . I made the winder body
and exte ns ion fo llowing Gingery 's
details and found it didn't work . The
ex tens ion support strap rotated and
bound the spind le, preven ti ng it from
rotati ng. A single 8-32 screw did not
provide enough fric tion to prevent
rotation and caused a "guillotine" e f­
fect agains t the spindle, eve n with
onl y a small roll of magnet wire on
the support.

I revised his design by substituting a
single piece of 1- 1/2 angle. To pre­
serve Gingery's concept, I cut one leg
of the ang le out. Photo C shows
Gingery's original design and my re­
vised approach . If you don 't have a
metal band saw it isn't necessary to cut
out the angle leg. In this case, I would
consider extending the base plate to
run the total length of the steel angle.

I used black hot rolled angle from
the hardware store. I recommend
scrubbing off the oil and loose scale
with a wire brush and solvent. fol­
lowed by a coat of a light color metal
primer. so that you can accurate ly

Photo E, AfterdrillinKthe bearing hales, I mark out the work before doing any
reamed them with a O.252-inch rt;'l/mer. dri lling.
12 73 Amateur Radio Today • November 2002

Since it's critica l to al ign the beari ng
holes, I c lamped the two main angle
pieces together and simultaneously
drilled the ho les. I cleaned up each pair
of holes with the O.252·inch reamer
immediate ly after drilling.

Gingery suggests that the cams and
drive disk he made by brazi ng shaft
co llars to fender washers. l found that
soft solder worked well. as long as the
joint was cleaned and fluxed . Don 't
use rosin core electrical solder here;
this calls for the stuff you find in the
plumbing department!

Another weak parl of Gingery' s de­
sign is the friction drive mechanism.
His hooklet shows the friction between
the rubber tire and the drive disk regu­
luted onl y by the degree of compres­
sion of the ruhher tire . Although it
worked when I built it, I found it difTi­
cult to get exact ly the right degree of
compression. This mechani sm also
makes adjusting the drive rat io unduly
complicated Accordingly. I added a sti ff
compression spring and sha ft collar so
that the spring sets the drive friction. If
you are not going to use the winder for
an extended period, release the spring
tension. At the hearing end of the
spring, I added a sandwich of two
stainless steel washers and a nylon
washer to stop the spring from chew­
ing into the angle. Photo F shows the
revised drive assembly.

I also added nylon washers to the
two shaft collars that bear against the
angle. The rough iron would otherwise
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provide a poor frict ion bearing against
the smooth shan collar.

My decision 10 usc a d ifferent me­
chanical counter also required changes
in the lever, cam, and counter mount­
ing portions of Gingery's design. I
had a small block of lignum vitae left
over from another project and used il
to make a mounting block for the
counter. Lignum vitae, although wood,
can be milled and tapped a lmost as if it
were metal. I milled the block to fit the
space between the two angles and
mi lled the top and bottom parallel and
flat. It is held in place by two alumi­
num angle brackets. The activation
cam follower is made from a piece of
In-inch-wide aluminum, 0 .050 inch
thick, bent to fit . The activation cam is
a small length of l - inch Delrin" round
stock, dri lled approxi mately 1/4 inch
off-center and drilled and tapped fo r
two 4-40 set screws. The ca m follower
pulls the spring supplied with the
counter. It's not good design practice
to directly press upon the activation
ann, as a jam could damage the mecha­
nism. Pulling the spring limits the force
that can be appl ied to the counter to a
safe limit.

Gingery's plans ca ll for the wi re
guide to be made from a series of
fo lded sheet me ta l structures . I had
serious difficulty making the required
creases and bends, so I instead used a
combination of aluminum angle and
plastic pipe . I started with I inch x 118­
inch-thick aluminum ang le and milled
it to the particular leg dimensions
shown in Gingery's design. Gingery
assumes that the wire guide will he
made of a solderable materi al, and
fo rtunate ly I was able to use special
aluminum solder where so lde ring was
required.

The wire guide has two semicircu lar
sections at its nose and ta il. I was able
to make the nose section from a thin
piece of brass following Gingery's in­
structions, although it isn 't the most at­
tractive piece of meta lworking that
I've ever built. I completely failed
making the larger ta ilpiece. My substi­
tute was a small section of I-II2-inch
PVC pipe, with a shallow groove that I
turned in the lathe with a 6O-degree
threading tool. I the n made a support
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Photo F. Revised drive tire and disk. Photo G, Revised wire guide,

piece from a length of 1I2· inch-square
alumi num bar stock. It' s important that
the wire guide groove not damage the
wire insulation. so I sanded it with fine
grit sandpaper.

Using a 1I4-inch support rod for wire
spools with a l-inch inner core diameter
caused erratic drag. To correct this, I
made an accessory wire spool holder
from a short length of l-inch Delrin
round stock.

I made two sets of mandrel cones,
one for small coils with l -inch diameter
Dclrin . and one from 2·inch diameter
Dclrin for larger coils. It is necessary
to th read the cones for the 1/4-20
spindle. Most 1/4· 20 taps arc too short
to comple tely thread all the way
through the larger cone, so I used an
undercut tap. If you don' t have a lathe,
don ' t worry; Gingery provides an al­
ternative cone construction techn ique.

The linal speci al touch I added to the
coil winder was a revolving handle, at­
tached to the drive shan with a short
section of Ill-inch aluminum bar.
Since the hand le must be removed 10

change cams, I used a split cotter,
clamped with a 4-40 screw, to secure
the aluminum bar to the drive shan.

Winding coils with the coil winder

After cleaning. pri ming, and final
painting, I reassembled the coil winder
and wound a few test coils. Gingery
provides a brief description of opera­
ti on and offers a cou ple suggestions
for coil winding. I found th is an area
where additional information would he
beneficial.

I started with a paper tube. formed
from several layers of standard typing
paper, glued together and wou nd on

top of a sma ll length of 1/2-inch-diam­
ctcr steel rod . After the glue set, I
slipped the form off the rod . To secure
the ends of the winding, I punched
sma ll holes through the tube at either
end.

I then secured the paper tulle coil
form between the two smaller cones,
threaded my no. 34 A.W.G. enameled
magnet wire through the wire guide
and started to crank the hand le. After
three or four turns. I had a mess. The
wire slid back and forth oyer the
smooth paper core and wouldn't take
the side-to-side form - there wasn' t
enough friction between the slick
enameled wire and the smooth paper
core. I tried an old trick of dissolving a
block of musician 's rosin in dena tured
alcohol and painted the sticky mixture
on the core and allo wed it to dry a
bi t. Success! The rosin-coated core

-- ~.~ .-.

Photo II, Sample coils.
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Continued on page 54

cotton- or silk-covered wire for the
best results. The fabric insulation has
enough friction to fonn the proper uni ­
versal coil shape. It's tough to find fab­
ric-insulated wire in small gauges
these days, but it ' s necessary for a pro­

fess iona l looking result . For low fre­
quency work, Litz wi re should be used
if maximum Q is desired.

MAXX-COM
Automatic Antenna Tuners

MAXX-COM Automatic Antenna Tuners
3255 SW 11'h Avenue

Fort Lauderdale - FL 33315
Ph: 954-524-5120 X219

Fx: 954-524-5216
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Matches Instantly in 1/12001h of a second

All Frequencies-All Modes-Under Any Conditions
Marine-Military-Commerclal-Miniature-Aircraft

150 - 2000 Walls 1.5 - 250 MHz

Visit US:

www.maxx-com.com

Dealers Welcome

with a suft wax product ca lled
"Florist ' s wax" or "F lorist's adhe­
sive" that can be applied withou t
heating. The chief drawback of the
soft wax is that it never sets up a nd
thus quickly picks up dirt . Either of
these is less messy than my rosin/al­
cohol mixture.

G ingery points out the diffi culties

of winding uni versal coils with
enameled wire and suggests using

..SC Description
ApprOK•

part no. Price

"""""
5-dgII resenabIe~

$6."""'M
06905251 1/4-in. rellOMng sre&l handle "'"
87986162 1/4 x 1/2 x 5116 In. zinc- $0.43 00.

plated shalt ooIlal$

",ro,.' 114 in.lSam. • 1-112 In. e.e. $4.38 per
Jendef "'asher~led U'"

HSS IIPKial dBdmal tize
-eoesece straqll ftute chucking $19.37

ftlamer, silo 0 ,2520 in.

06010169
1/4 In. dI1llOd, 36 .... long, $1.52
type Wo1 .atar Nideiwnll

Table 1. Parts available/rom MSC.

gripped the enameled Wire and the
proper universal shape started to ap­
pear after a dozen or so turns of the
crank. At this point, the enameled
wire's slipperiness reasserted itself and
the lack of tum-to-tum friction became
a problem. 1 wound up painting the
coil every ten turns or so with more of
my rosin/alcohol mixture. After wind­
ing a coil, I allowed the rosin mixture
to set up and then painted the coil with
Q-dope. The result was a sort-of-O K

coil. You would never mi stake it for a 1--- - - - - - - - - -------- --- - - - - - --- ­
professiona lly wound coil, but I be-
lie ve that a bit o f practice and experi­
mentation with the ratio between coil
revolution and guide oscilla tion, wire
drag, and wire guide position should
help.

If you use rosin-alcohol mixture.
keep il away from the wire guides, as
these must remain smooth and friction
free. I didn ' t appreciate this at first and
had to scrub off stray rosin droplets
from my wire guides with denatured
a lcohol. Even a small bit of rosin in the
wire guide ca used enough excess fric­
lion 10 break the small gauge wi re after
a tum or two.

Y also tried another trick from the
early days of radi o - beeswax. A trip
to the local arts and cra fts store yie lded
a lump of beeswax and a package of
wood "Popsicle sticks." I sc raped a
small piece of bces wax unto one of the
wood sticks and softened it wi th a fe w
seconds blast from a heal gun. I Ihen
coated the paper core with a thin layer
{If softened beeswax and added more
wax every few turns. When the coil was
finished, I melted more beeswax onto
the outer layers . I also experi me nted
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Multiple CW Filters
Here are some clear descriptions and examples ofhow you call set up

all active audio filter.

It's possible for your ear ro sort out a single CIV tone, but a very narrow CIV titter
makes it easier. IVhile a narrow IF filter is ideal, they arc expensive and diilicult ro
instaJl. A narrow, steep-skirted off-board audio titter is an at tractive alternative. An
active tnult ipole audio titter is easy 10 build and much easier 10 instatl ttian a ll IF filler.

0 1
Ii.;--fl. 1 Cl
~IN Q----<vv\,

~V
OUT

Rl

~

Fig. 1. A single pole active fi ller uses one op-omp-

R
ea listically. an audio fi lter is
not q uite as good as an IF fi lter
because of the limited dynamic

range of the product detector that pro­
duces the heat note : A big sig nal
within the IF bandpass. hut o utside the
audio filter's bandpass. call cause de­
se nsitizat ion. That limitation is a sma ll
price to pay for the cost and conve­
nience of a good mu ltipo le aud io filler.

Most audio filters arc simple sing le
po le affairs a nd the ir shape factor. a
rat io of 3 dB bandwidth to 30 dB
bandwidth . leaves something to he de­
sired . When the peak response is at
800 Hz and the 3 dB bandwidth is 100 Hz.
the 200 Hz bandwidth is only down
about 7 db. That is. a sig nal at 700 Hz
or 900 HI. is on ly down about 7 dB .
S till loud enough to be aggravating .
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To improve the shape factor requires
a multipolc fi lter. Every pole in the fi l­
ter causes an attenuat ion of 6 dB for
every doubli ng of the band width. The
response of a two pole fi lter falls 12 dB
for every doubl ing of the bandwidth . a
three pole fi lter atte nuates the douhlc
bandwid th 18 d B. and a fo ur pole filt er
o ilers 24 dB of atte nuation at the
double handwidth .

A udio filters can he either active or
passive . Passive filters usc inductors
and capac itors to achieve their selec­
tivity. hut muhipole I.C filters require
ind uc tors with high Qs. Active fi lters
on the other hand use resistors. capaci­
tors. and op-umps. With the introd uction
of IC op-amps. act ive filters became
the fi her of c ho ice . e ven though the y
req uire power and can be overloaded.

A sing le pole
active bandpass fil ­
ter is shown in
Fig. 1. It only
takes three re sis­
tors and two ca­
pacitors. Tbc de­
sign eq uations for
the acti ve band­
pass Filter are
g ivcn 10 a llow

yo u to choose a

different ce nter frequency or hand­
width .

For the s ing le pole filt er show n in

Fi~. l. with design criter ia of I' = 800 Ik 8
"= 100 Hz. G = I. C I = C2 = 0.0 1 ~F.

the Q calcu lates to be 80]/ 100 = 8. The

open loop gain of the op-a mp at 8( 0 Hz
must be greater than 2Q2or 42 dB . An
inexpensive L~17..H can till thi s bill.
The design equations arc:

RI = QI12nf CG) = 159.2k
"R2 = QII12nf"C)(2Q' -Gl] = 1253

R3 = 2QI12nt~C) = 31R.3k
C I = C2 = C = 0.1l1~F
G = R3C2IIRI(C I + C21).
When C I = C:!. G = R3/2RI.
Q is lIS = 1'113 = H f is the center

o • "
frequency of the stage in Hertz. 800
Hz. 13 is the bandw idth of the stage in
Hertz. 100 Hz. and G is the voltage
gain of the stage. one . All the resisto rs
st ru ngly affe c t bandwidth but R2
affect s t~ as we ll .

A muhipole fil ter is made up of se v­
era l sing le pole fi lters. each with a di f­
ferent bandwid th and center frequency.
But. as the number of poles increases.
the Q of the fi lter 's sec tions increase
and the gain required of the up-amp in­
creases. and the component to lerances
become more critical. However. l t;;f
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Fig. 2. A staggered quadruple acti ve fi lter has excellent off-frequency response.
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bandwidth, is determined by the num­
ber of poles. The frequency response
of a number of cascaded stages tuned
10 the same frequency has the same
shape as a single stage even though the
bandwidth shrinks. That is, Ihe overall
3 dB bandwidth will shrink. by the
same factor as the 12 dB bandwidth.
For example, two cascaded synchro­
nous stages have a 3 dB bandwidth
that is approximately 64% of that of a
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,
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tolerance resistors (RN55 or equal) are
satisfactory and 2% polyester capaci­
tors (Xicon PFA 103F and PFAI04F)
arc available that can fill the bill.

A multipole filter can be considered
as a stagger-tuned amplifier. A two pole
filter is a staggered pair, a three pole fil­
ICr is a staggered triple, and a four pole
lilter is a staggered quadruple.

The shape factor, typically the rati o
of the 60 dB bandwidth 10 the 6 dB

Fig. 3. A staggered triple is an option.
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op-amp making up the fi lle r pole
sho uld he co nsiderably greater than
2Q~ . T herefore , the open loop gai n of a
stage with a Q of 42 should be greater
than 7 1 dB , Ine xpe nsive q uad op-amps
like the Maxim MAX449 2ASD or Tl's
TLC07-l have a gain bandwidth prod­
uct o f 10 ~IH I:. and the gain at I kHz is
about 80 d B.

Pour-po le aud io fi lters are n't d iffi ­
cult to bui ld : A single quad op-arup
like 'he TLC074 or MAX4492ASD
and a dozen resistors and eight capaci­
tors is all it takes. The Q s required in
muhi pole fi llers wi ll be relatively high
and as a conseque nce the compone nt
tole rances become rather critica l. Re ­
sistors with I % tolerance (RN55s or
eq ual) and 2% capacitors with polyes­
tcr films by Xicon (0.01 ~F,

PF2A I03F. and I ~F. PFAI 04F) are
fine. Since capacitors arc more difficult
10 fi nd . practica l va lues of C arc cho­
se n for the design and the appropriate
resistors ca lcu lated .

T he center freq uency is rather arbi­
trari ly chosen to be XOO Hz because
o ur hearing is most acute at about 800
Hz. But certa inly a different center fre­
q uency c an be used . The audio band­
width chosen is also rather arbitrary.

In choosing the ba ndwidth you must
consider the stability o f the tra nsmitter
and receive r as well as the bandwidth
o f the signal if the signal is to stay in
the 100 HI: pass band . The stability o f
modem transceivers are seldom a
pro b lem. hu t stabili ty isn 't always
certain. Needless to sa y. th e fi lter is
not tunable , so when yo u dec ide o n a
freq uency and bandw idth . that's it.

Whilc a q uadruple is an exce llent tiI­
tcr and econo mical in that it uses all
fou r o f the op-amps in a package of
four. you can make a two po le (stag­
gered pair ) or th ree pole (s taggered
triple ) filter. It depe nds o n what op­
amps you ha ve a vailable. The shape
factor impro ves when the nu mber o f
poles is hi gh.

The tuning and Qs for some n-uplcs
arc given in Ta ble I. T he center fre-
q uency is I, overa ll bandwidth is 13 •., (,

d iss ipation is 3 , and stage Q is 113.
A q uadrup le made o f fo ur s ta ge s

is sho wn in Fig. 2 . T he va lues gi ven
in Ta ble 2 arc fo r a flat stagge re d
q uad ruple ce ntered at 800 HI. with a

o IS the center frequency, the 3 dB
bandwid th is B

o
' and 3 is I3/f". 3 is IIQ.

A flat staggered pair ce ntered at 800 Hz,
hen, is made up of two stages . one
uned to 835 Hz and one tuned to 765 Hz.

each with a Q of 11.26. Flat staggered
ust mea ns there i... no ripple in the pass

band.
Increasing the Q or increasing the

stagger frequencies introduces ripple
n the pass band and in the process im­

p ro ve s the shape factor somewhat. but
ripp le in the pa ss band te nds to cause
ringi ng . I don ' t fi nd th e ring ing no­
iceablc when the ripp le is I d B or less.

W he n the bandwidth is very narrow
he filter wi ll ring . The h ig h Q of the

narro w hand c ircu it is the cu lprit. T he
sing le crystal fil ters com mon in years
past rang like a bell when they were in
their sharpest positions. Broader mul­
tipolc ti llers with sharper sk irts o ver­
came the ringing proble m yet retained
the selectivity.

Whe n the Qs of m ultipole filters are
increased slightly. the rej ect ion o f off­
fre quency sig nals is greater than that
o btai ned with a fl at s taggered filter. In­
c reasing the Q by 10% over the fl at
staggered Qs is hardly noticeable exce pt
for the improved se lectivity.

Increasing the number of poles
sharpens thc skirts o f the filter and im­
proves the shape factor, A flat stag­
gered triple made o f two stages
staggered at t~ ± O..t3B

o
o f d issipatio n

0.53 and onc stage centered at I~ with
bandwid th 6" is sho wn in F ig. 3. The
re sponse at twice the 3 d B band width
is down about IHdB . Not bad . bUI the
price o f an ac tive q uadrup le ti ller is so
10w, you sho uld go for the e xtra stage .

A nat s taggered q uadru ple made up
of fo ur stages is shown in Fig. 2. Two
stages arc tuned to f., ± O..t6B

o
of dissi­

patio n 0 .53 and two stage s tuned to
I' + O.lJ2l\ ami d issipation of O.l lJ3.
" "The flat staggered response at twice the

3 d B bandwidth is down about 2~ dB
from the peak .

A 10% overstaggercd quadruple cen­
tered at XOO Hz with a 3 d B bandwid th
o f 100 HI. wo uld have a signal at 7m Hz
or 900 HI. reduced by 30 d B. practica lly
gone.

Fo r a flat staggered 800 HI. qua­
druplc. the Q of two of the sect ions are
about 42 . I , The open loop gain o f the
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Multiple Tuned Frequencies Dissipation I
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sing le stage . a mi the doubled band-
width a lso shrinks to M tK . Cascading
stages does n ' t Improve ' he sha pe
factor. Stagger-tuning doe s.

A m uhipole fi lter or a stagger-tuned
am plifier has a number of stages. each
tu ned to a d iffere nt frequency and eac h
with a d ifferent indi vidual ba ndwidth .
For e xample, the two stages maki ng a
staggered pair are tuned to f + 0.35B

o to.

eac h with a d issipation o f 0 .7 1o. where



bandwidth of 100 Hz. The qu adruple is
made with four stages tuned to d iffer­
ent frequencies and with different
handwidths . The resista nces given are
the nearest I % values.

The order of the stages is not impor­
tant, but the loading on the last stage
can limit the maximum open loop
gai n. The values g iven above produce
a filter with no ripple in the pass band .
Improvements in se lectivity can be ob­
ta ined hy overstaggcring, increasing
the Q slightly. For example, increasing
the Qs by 10% c hanges the resistor
values as sho wn in Ta ble 3. Increasing
C reduces the resistance va lues, and
the lower resistance values red uce the
e ffects of the op-amp's offse ts.

A stagge red triple uses three op-amp
stages and the respo nse is not quite as
good as a quadruple , but it's still p re tty
good . The Qs aren 't as high as those
required by the quad and the filter is
less sensitive to component vari ation.
The lower Qs means op-amps like the
l.M324 or LM741 with lower gain
ba ndwid th can be used. The tuned Ire­
qucncies of a triple are onc stage at ( ,
with band width of B", and two stages at
f
o
± 0.43B

o
with a dissipation of D.5S. A

triple is shown in Fig. 3 . The tuning
and Rs and Cs of the stages maki ng up a
staggered triple are sho wn in Table 4.

Again, overstaggcring the triple hy
increasing the Q slightly will increase
the ripple in the pass band and improve
the shape factor. The octave bandwid th
(200 Hz) will be down about 24 dB
when the bandpass ripple is increased
to about 0.5 dB compared to 18 dB for
a flat staggered triple.

A staggered pair that uses j ust two
op-amps will have a poo rer shape fac­
tor than a staggered triple . The re­
sponse fall s off at 12 dB per octave of
bandwidth , but requires lower Qs and
is more tolerant of component varia­
tion . The stages of a staggered pai r are

-

Ad Sales
call

800-677-8838

{O/(
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.--r-tb _.

ft.0~ IDf(

switch isolation isn't likely to introduce
osci l lation.

The op-amp should be operated from
a split supply for the op-amp to hand le
bipo lar signals. Therefore, returning
the non-inverting inputs of the op-amp
to a virtual ground that is mid-way be­
twee n the positive and negat ive sup­
plies will allow filtering bipolar
signals. Since there is no current into
the non-i nverting inputs, a bypassed
resistive divider across a sing le supply
can provide re lative plus and minus
supplies. A 9 volt battery will work if
you can ' t steal a little c urrent from the
recei ver.

A quadrupl e will clean up most of
the stuff you hear and not cost an ann
or a leg, either. The parts can be ob­
tained from Mouser Electronics, 1­
800-346-6873. 956 N. Mai n si,
Mansfi eld , TX 76063 for under $ 15.

A recei ver with only an SS B fi lter
doesn 't make for the best CW recep­
tion , but addi ng a fou r pole audio filter
changes the complexion completely, It
can eve n improve a rece ive r wi th a
decen t 500 Hz CW filter. fa

CU Rn ClJ
IN lUi

C/~ - 1m

r-. -
( Rtl '" ~> I

10 Rl t OUTr-« +
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-

,65Ul

tuned to fo± 0 .356
0

each with a dissi­
pation of O.7 IS. The tuned frequencies
and RCs are shown in Ta ble 5.

Ovcrs taggering a pair narrows the
12 d B bandwidth and increases the
ripple in the passband. With about I dB
ripple in the passband the octave band­
width (200 HL) will be d own abou t 14 dB.
Not a great improvement, but every
little bit helps. A staggered pair is shown
in Fig. 4.

The output of the fi lter can ' t dri ve a
pair of earphones without some he lp,
so a 2N3905 emitte r follower is used
to gene rate the necessary power to the
phones or a sma ll speaker.

A switch to bypass the filter switches
the input frum the filt er to the emitter
fo llower. The output of the receiver is
terminated in 10 ± 10%0 to hold the
difference in le vel somewhat constant
as the input is switc hed between the
emitter follower and the filter. A
switch to bypass the filter allows you
to search the band more rapidl y and
maybe find that rare one and then
switch in the fi lter to clear out the clutter.

Swi tching the base of the e mitter

follower be tween the fi lter's in put and f-- - - - - - - ------­
outpu t doesn 't require mu ch isolation
in the switc h because the gai n of the
filter is ncar o ne, and coupling from
the filte r' s ou tput back to the in put
throug h the w m ng capaci tance or

c.,
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Tahle 5, Fig. 4. A staggered pair is tolerant ofcomponent variations.
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Paul C. Florian KC5MFY
1300 N. Redbud Blvd.
Apt. #247
McKinney TX 75069-3355

Automotive Battery
Voltage Monitor

Interesting to analyze, simple to build.

The circuit in Fig. 1 is useful for monitoring the voltage on an automotive or other
battery . The design has three LEDs that light up individually to m easure the charge on
the battery powering the circuit. The resistors R2, R3, R4, and R5 as shown on the
schem alie set the low threshold voltage at 11 Va nd the high threshold voltage at 15V.

Fig. J. Automotive battery voltage monitor. Note: All resistors art' 1/4W5%. Wht'n V"", <
IJV, D4 is illuminated. W/lt'II I IV < V"", < J5V, D3 is illuminated. When V"", > 15V, D2 is
ilJUIIl inated.
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Theory of operation

T he values of R4 and RS determi ne
the low threshold voltage of I IV.
while the values or R2 and R3 deter­
mine the high voltage threshold of
ISY. These limits can be changed by
varyi ng the resistors in the voltage di­
viders. The voltage divider formula for
R4 and RS is give n by:

approximately 5. 1Y. The outputs of
U IA and U I0 both go low when the
output from the voltage divide r formed
by R-l and R5 is less than S. I V. R4 and
RS have heen chosen so that this hap­
pens when Vbao. is less than II V. The
outputs of V IC and V I R go low when
the voltage divider formed hy R2 and
R3 produces a voltage greater than
5.1V. This happens when Vb.Il is greater
than 15Y. When V IO is low. the un­
dcr-rangc LED (1M) turns on. If UIC
is low, the over-ra nge LED (02) is il­
luminated. U1A and V 1B have their
ou tputs wire-ORed. The refore. if ei­
ther V IA or V I B is low. Q2 is off and
the in-range LED (0 3) does not glow.
When V IA and V I B both have high­
impedance outputs. R6 pulis the base
of Q3 high and the in-range LEO is
turned on .

UfO '"

of that compara tor is high-impedance.
If the non-inverting input voltage is less
than the inverting input voltage. the out­
put is low. R I and D I set the reference
voltage for all of the comparators at

..., ...
LM339 RED LEO

H7 02..- - ..
UfC "" -R2

"" -
Rl R3 R'
<7, 5.1K """ ""

GREEN lED

Ul. R' 00

'"'" <7, <•.
~,

- ~• 01- UfA "'''''R<

""
R' REO LEO
8.21( LM339 D<

...JJ.~ R' .-:

~

01

T
he outputs of the LM339 (V I )
are ope n-collector. When the
voltage at a non-inverting input

of a comparator is greater than the
voltage at the inverting input the output



R5 = R4/[(V..;vw,) -IJ ~8.6k

I

Continued on page 54

Conclusion

N._ Description '"I
R1 , RS 470 n (all re sistors 114 W 5%)

R2, R4. R6 ''''
'" 51k

as '"
" 560 n

I R' 300

I 0' lN4733A

I 00.'" R,,".£D

I D3 Green l ED

I 0' 2N3904

I U, LM339

I 14~ socket

Hook'4' ";"e

Table J. Parts list.

Apply voltage to the circuit with an
adjustable power supply. Sweep the

are .04 inch, a nd the remaining holes
arc .03 1 inch in d iameter. Solder the
components to the circuit board as
show n in Fig. 3 . Compone nt values are

referenced in Ta ble 1. Use a socket for
U I and don 't forget to install j umper
JPI. Be sure [0 observe polarity when
moun ting D I and the LEDs. Solder a
black wire to the Gnd pad and a red
wire to the V"",pad. Insert U I into its
socket.

Construction

II4W 1% resistor of 8 .66k may be
used. To determine the value of R3
necessary for the 15V high thresho ld
voltage, use the equation:

where VNl = 15V, R2 = 10k, and V
out

= 5. 1V.
Solving for these parameters results

in R 3 = 5 .15k. so a 5. lk 1/4W 5%
re si s to r is used .

If the threshold voltages are changed,
the LED current limiting resistors
must also be changed. Desired LED
current is 20 rnA. If a low thresho ld
voltage of 6V is used R9 as well as R5
must he changed. T he calcu lated value
is R9 = (Vb.ao- V ltd) I I. where Vled is the
LED forward bias vo ltage drop (2.1 V)
a nd I is the desired c urre nt. T his g ives
R9 = (6V - 2. IV)/J J2A = 195 Ohms .
The closest 5% resistor is 180 Ohms.
Fo r the high vo ltage thresho ld , R7 is
changed in a similar fashion. R8 is cal­

c ulated with Vhal = (Vh" ~I~reW>ld ­

V 1( 'W ln n,,~old )/2 .

Fig. 2 shows the I x positive artwork
fo r the printed c ircuit board. O nce the
board has been etc hed, the text on the
solder side should read "PCFBVM02·' .
not its mirror image . The mount ing
holes of the PC B arc 1/8 inch in d iam­
eter. The diameter o f the holes for D I

-
I

v00' = V",1R5/( R4 + R5JJ

I
Fig. 2. tx PCB positive artwork,

V0011 is the vo ltage at the node where
R4 and R5 connect. R4 is arhitrari ly
picked to be 10k. V0011 must equal 5 . 1V
when Vhal equals I IV. Solving the volt­
age d ivider equation for R5 yields:

R5 is chosen to be 8.2k. the closest
standard 1/4W 5% resistor to 8 .6k.
Solving the voltage divider equation
for V,* with R5 = 8.2k. R4 = 10k. and

V~= 5.1 V gives a Vb:;H threshold voltage
of Il .3V. If more accuracy is desi red , a

0 •
X~§O00 oo{E}oDO 0

" 0 0:mo
n 0 c o 0-
:3 0 0

II. 0 0
0 ao{]i}o

000
~~

~
c ®®®...
III... r B M

0

Fig. J. Component placement. Photo A. Amomotii'e baiter)" voltage monitor.
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Henryk Kotowski SM0JHF
SibeliusgAngen 28, XI
SE-164 77 Kista
Sweden

Travels with Henryk
CQ de Havana.

Part 9

I have visited both Cuba and the Dominican Republic twice. It was i n ter es ting to
compare amateur radio in these neighboring counlr ies. Cuba is separated from
Hispaniola, the island shar ed by Haiti and Domin ican Republic, by the narrow lVind­
ward Passage. Basically, the islands have ,1 very simila r climate, geography , and history.
Present-day societies in these countries are, however, organ ized ditleremly, and these
differences are also r eilected in our hobby .

O
nc of my guides to amateur ra­
dio in Cuba was Antonio
(photo A). He is a professor

of medici ne and has both equipment
and antennas that are above the average
in Cuba. His vintage gear was brought
from Angola. Africa, by Cuban troops in
the late '70s. Antonio lives in down-

town Havana (Photo H) and has us­
sorted wire antennas on his roof.

Another ham that I visited in Havana
was Winstown C0 2WF. He is much
younger than Antonio and has a more
advanced antenna system (P hoto C)
on his roof. Also, the equipment is at
least a decade younger (P hoto D ).

Winston's father was a ham, too. Now
he lives in the USA, and it 's from the
USA that Winston gets the hardware.

I met both Winston and Antonio at
the headquarters of Federacion de
Radioaficionados de Cuba. The FRC is
the huh of all amateur radio activi ty on
the island. Every Saturday, long-lasting

Photo C. WillMOtl C02\VF Oil his roo! in
OM Havana.

Photo A. Antol/io C0 2M in his well­
equipped snack. All photographs by
Henryt: Kotowski SM01HF.
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Photo H. AII101lio C02AA 011 the roof witn
his all1elllla in the background. downtown
HOI"OIlO.

-,

\ I



Photo l). Winston CO]WF a t the rig.
PIlOt" E. Typical Saturday meeting at the Federucion de
Radioaficionades de Cuba inHavuna.

Photo F. The president of FRC. Pedro
eO]R/~ at the headquarters.

meetings are held at the headquarters.
Some members come here just to meet

friends (photo E ). while others look
for spare parts for their equipment in
the small sto re ru n hy Conra do
CM2CO (P hoto H ). There is a club
radio station at the headquarters with
the distinctive callsign C02FRC
(P hoto G ). Once a month. license
tests are held for new hams at the
HQ , and I must confess tha t the en­
thus iasm for becoming a ham in
Cuba is compe lling (P hoto J).
Lunch is served at the cl ub (P hoto 1)
and even I was treated to a traditio nal
Cuba n meal wi th black bean s and
rice . The presiden t of the federat ion.
Pedro C02 RP (P hoto F) is busy
kee ping in touch with all local radio
d ubs in thi s long country. The orga­
niza tion has over ~ .OOO members and
75% o f them hol d a license .

CU UA
Fcdcracion de Radioaficionados de

Cuba [FRC)

Location: Pasco #6 11, entre 25 y 27.
Plaza de la Revolucion. Havana I().lOO

Address: P.O. Hex I. Havana 10100
Tel: +53 (7) 348 11 & 302223
Fax: +53(7) 335365
Ev mail: [frcuba wip.ctccsa.cuI
Wcb: Ihttp://frc.co.cul
President: Pedro Rod riguez C02RI>
Secretary : Oscar Mora les. Jr.

C020 J
IARU liaison: Vice President Fran­

cisco Hernandez C0 211A

I was fortunate to be ab le to visit one
such local club. It was in the tourist re­
son of varadcro. east of Havana. Thi s
is where most tourists come and enjoy
long. empty beaches. I am not a beach
buff. so while footing Varadero I spot­
ted some wire antennas in the residen­
tial part o f the town. It turned out to he
Jose's CM5MA skywircs. Jose has a

Con tin ued 0 11 page 24

,

,

Photo G. Tile HQ station ofFRC, C02FRC. Oscar C020 M (sittill!( ) /'lwtlJ 11. At the FRC store, COlin/do CM2e O sells .f/'ares fw d
and Oscar Jr: C0 20 i standing. C020,H is flOIl' 5K. com/,mlems.
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Pnoto 1. Eating after tlte meeting, r lw/aJ. A fineofeager hams-to-be "'(/ir;llgjor the license rest at FRC.

Travels with Henryk - Part 9
colltlnuedJrom page 23

modern station and quick ly an­
nou nced my prese nce in town on 2m
FM . Soon. Victor CM5VV dropped
in (P hoto K ). Victor only had a 2m
handhe ld radio - no HI..' station at
al l.

Jose directed me to the local club

Subscriptions
10

73 Magazine

Only $24.97 - I year
$44 .97 - 2 years
565.00 - 3 years*

"best buy (54% off cover priccl )

Call 800-274-7373

COSENA (Photo L) lodged in the
house of Alberto C05AM and his wife
Belgica CL5NN. Two newly licensed
loca l boys were at the d ub when I
dropped in. They were talking mostly
with other Cuban stations on 80
meters. At the age of 18 the)' could not
possibly afford any equipment of their
own.

Thc average income in Cuba is ex ­
tremc ly low. Howeve r, foreign tourists
and small pri vate businesses give more
pro fi ts. But the major source of cash
a nd commodities are ex iled Cubans in
the USA supporti ng their next of kin at
horne .

Amate ur radio is stric tly con tro lled
by the S tate and the econo my rcstric­
tions make this hobby accessib le mainly
for privileged people. A successful ha m
in C uba must he approved by the au ­
thorities, gain the required skills. and
a ffo rd the gear. Those who meet

these demands arc usually devoted to
the hobby a nd arc rea lly active . In
Domin ica n Repu blic hu yi ng equip­
ment is no t a big deal. The a uthori­
ties a rc ge nerous when issu ing
lice nse s but ... the activi ty is no t as
high as in Cuba.

Striving fix something probably ere­
utes deeper affection. whi le things tha t
come easi ly have lower value . Also .
the number of available pastimes in
Cuba is limited . Everyw'here . hams
in rura l areas are much more e n­
gaged in the hobby than those living
in met ropolise s.

Some friends asked me how I
da red to go to Cuha. a cou nt ry ha v­
ing an a uste re re pu tation. We ll. I my­
se lf lived some 30 years in the
post-wwn reali ty of Pol and a nd I
st ill re mem be r w hat e ve ry foreign
visi to r to my country mea nt the n to
common peop le like me. fa

Photo I" Radio d oh C05ENA ill Varadl'm , Cuba. Sial/ding
Osman; CLSENC, sitting Alberto C05AM. his wife Belgica
CLSNN. and Yamlis CLSENH.



John Reisenauer, Jr. KL7JR
P.O. Box 4001
West Richland WA 99353
(KL7JR@arrl.netl

I Love My 80m Loop!
And you will. too!

Much has been printed over the y ears on loop an rennas. Experimen ting with wire
an tennas is a fa vorite pastime for me. I recently had such grea t results with a delta
loop on 10 meters and a rectangular loop on 20 m eters (50+ countries in 3 weeks of
casual operating!) that I decided to w ke the plunge ,11Jd pUI up an 80 meter fu ll-wave
horizontal loop that would allow opera tion on all lIF bands.

A
fter gfcuning all the info in the
articles referenced below, and
adding my own twist , the an­

tenna would either work or he a "cloud­
burner," I am happy to say that this
simple antenna far exceeded my expcc ­
rations! What I found to be so appealing
about thi s antenna was that it was fairly
economical and easy to build and install,
works on all HF bands. and requires no
special feed networks - only a
uunsmatch. CCXIX , and some space!

SO-meter hor izontal square loop

The length of a full-wave 80-meter
loop is about 270 fee t ( 1005 di vided
by frequency in MHz) , or about 67 fee t
per side. I usc "about." because exact
numbers are not that critical according
to my resu lts. In my opinion, when
constructing antennas, not only is the
old saying "the higher the better" true,
hut "the longer the wire the better"
may also fit some loops. Since I live
on 10 acres in the country, I decided to
make my horizontal loop longer to
start with to better fit my backyard. So,
my "longer" loop is about 1.25 wave­
lengths on 80 meters (2.5 on 40m, 5 on
20m and 10 on 10m) and is installed
between 30 and -1-0 feet in the air.

Scaled-down versions, say 75 % of a
wavelength , may also work fine if yo u
don ' t have the room for a full-wave or
longer antenna. According to antenna
experts, a circular loop is "ideal," but
impractical for most hams. I found a
square ~ or even a rectangular loop
- is eas ier on the pocketbook and
muscles to put up, and would prov ide
about the same results.

To suppo rt my loop made from sal­
vaged telegraph line wire from the
Yukon Territory (just think about the
stories this wire has already to ld'). I
used my 50-foot-(al1 tower and three
masts, each 35 to 40 feet long , made
from 2-inch galvanized water pipe .
Each support is "supported" by one 114·
inch-diameter steel guy wire attached
by a Ll-boh in the opposite direction of
the wire's "pull" and a small pulley
with 3/8· inch-diameter rope for hoist­
ing up the wire to the top of masts
(Phnto A ).

The telegraph wire is #6 AWG
coppcrclad steel and not all that easy
to work with, but the price was right .
For the feedpoint connection I used a
1· 112" PVC pipe T terminating the an­
tenna wires to a 1/4" eye bolt as used
on some commercially made baluns.

RG-213 coax (chosen for strength
and durabili ty, and because I may
usc an amp lifier) term inates on the
eyebolt nu ts with two n at washers
(P hoto II). The coax is taped to a
ten-inch- long bottom extensio n of
the PVC T to rcmo vc stra in o n the

Plwln A . Pulleys and V -bolts are two of the
tools yOIl "HI need in erecting this antellllO.
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/'11010 C. Guy win' a.I'w'IIIMr During the first three months of usc
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(October through Dece mber), 75% of
my QSOs on to and 20 meters were e i­
ther 5x7 or 5x9 reports "bo th ways:'
About 75% of them were with stations
o utside North America (about 10%
were 5x9 +2:0!). and about 2:0% of the
total Qs were 5x5 to 5x I q ua lity "both
ways: ' 1-'0 1' those doing the math. ca ll
the remaining 5 9~, spli t eq ua lly, 3x3
signals. or simply "no contact at a ll"
(you ca n' t work the m all !). Also , my
log ind icates a "sent" report was the
sa me as "received" most o f the time . I
even broke se ve ra l big pileups on the
first or second call.

Directivity'! Well . the loo p see med
to work just fine equally in a ll d ircc­
tions (I'm still scratching my hcadl ).
That 's what I really like abo ut th is
loop !

Ga in. yo u ask '? We ll, some, de­
pending on yo ur cho ice of feed line
and how hig h you insta ll yo ur an­
te nna . L.A . Cc bik W4R NL goes into
a lot o f deta il on ga in (see #4 ) in hi s
art icle . so I won 't get into that here .
A ltho ugh I have tri ed th is ante nna
mostly on 10 and 2: 0 meters, I was
a lso pleased with a weekend of ex­
pe rime nting on 15 a nd 17 me ters.
DX worked on 15 meters: KL7 , H L5.
JR J. KH0. RV9 . and BD4. DX
worked on 17 meters was KL7 and
O H 1. Ma ny W s and YEs were a lso
worked on 15 and [7 meters. Both
hands produced about the same re­
sults on s ignals me ntioned abo ve
over the two-day pe riod o f te sts. I a m
confi de nt th is anten na will prod uce
good results on 40 and 80 meters as
well. I know it tunes 40 and 80 meters
q ui te fast ! To give a bcuer perspec­
t ive on thi s ve rsati le anten na. on De­
cembcr 29, 200 1, I worked my buddy
R ick KL7A K back-to-hack on 15,
17. 12 , a nd 40 mete rs ! On 15 a nd
17 mete rs . we bot h exc ha nged 5/9 +
2:0 report s; on 12: a nd 40 me ters we
we re up to 5/5 quality. Not had for a
piece of wi re , ch?

I did learn howe ver. both 300 walt
manua l tuners (M FJ and Vcctronics ) I
used took some time to tunc the loop.
with a couple of bands req ui ri ng a lot
of patience ! I did not try the auto- tuner
on my TS-570D since my Tucker 1.5 kw
tuner easily ha nd led the j ob q uite fast

How dot's it work?

On my lower, I installed a six- foot­
long 4x4 painted wood post hangi ng
off ncar the top o f the tower for one of
the four req uired supports (Photo DJ.
O n the post end that is farther away
from the tower I used an electric ser­
vice entrance in sulator fastened by U­
holt to "float" (ref. ARRL AfllemUl
Book. page 5- 17) the anten na wire as
with the o ther three supports . I wasn' t
sure if all "flouters" wou ld actua lly al­
low the wire to 11 0at, bu t they did qui te
easi ly.

The wire a nte nna and fecdlinc con­
nections were made up on the ground
a nd then hoisted up each mast one-by­
one with the rope and pulley. Once the
wire was in the a ir and about a (not or
tw o away from the masts, I merel y tied
off the rope to whatever was handy
(e.g.. nearby ham roof. tree. ctc.). I only
had to take up a hit more slack from one
pulley (the wire pull s through all the
pu lleys ) for fina l wire sag adju stments.
Since my wire was very heavy-duty, I
could pull it tight. Your sag wi ll de­
pend on the type and size of wire used .
Smaller-gauge wires will break if
pulled too tight or used on long spans
- just ask me! My loop is fed about
midspan and the coax drops 30 feet
straight down into my shack.

/'11010 8 . All connections ill this P~'C Tassemhlv trove been treated with silicone caulk 10
ensure that they an' weatherproof.

hanging coax . S ilico ne caulk was
the n applied 10 the connec tions fo r
weatherproo fi ng. For a nte nna insu la­
tors. I used porcelain elec tric fence in­
sulators. Once the support masts.
complete with guy wires (Photo C )
and pulleys. are installed. raising the
wire becomes a one-man operation.



Photo D. One ofme four required supports.
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. ,Jrepare for yo ur ham test with " Gordo".
• WB6~OA as your personal instructor. •

.0~Jf.OR..I on audio casset tes •
No -Code Technician H tapes! $ 19 .95

• General Clasvt-t tapes) SI9.95 .
• Amateur Extra Class (6 tapes] 5 29.95 •

, - LHE CO I>E on audio cassettes
Learning CW Co-7wp m 6 tapes) $29.95 •

• Speed Buil.ler (5· t6wpm 6 tapes ) .. $29.95 I
• Speed Builder I lo-28wpm 6 tapes). $19.95 •

• ~E;W STUI~lA~"UALS b) "Gordo"
• No -Code Technician [Element 2) .. $1 1.95 •
• Ge nera l Clas, txrement 3) $12 .95 •
• Extra Class , ":lernent 4) $ t9.95 •

- P C SQfTWARE with study manuals
• ~o Code Technician (EleIDt'nl 2) ....$3-t.95 •
• Tt'C"WTech+lGcn. (+ Code, Windo,,'sIS-l9 .95 •
• General C lass (3+Code, wtee»..'s). S3-t.95

Extra Class ,4 + C OOl', Windo.. s).. $39.95 I
• Ham Operator (Te(b .-E~ t nl + C odl') $64.95 •
I Morse Software Only S 1-t.95 •

• - VIDEO V~~ wi.lh study manual
No-Code TClh Video Co urse $3 1.95 I

I Add S5,OO ~hi ppi llg ls i item. SI~Oeach atltlilionaJ I
I Priori ly Mail 2·3 day ..,,,, ict a ~ailabJ.. I

VISA . Maslcr<"ard. Discover. &: AMEX Accepted

I W5Y[ Group I
I P.O. Box 56510 1 0 Dallas TX 75356 I
I 1-800-669-95~

www.wS•.i.org I1._----------_ ..
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o n all bands 80- 10 meters. M y
tribandcr will remain stored in my ga­
rage as I work on a new loop de sign
around 1,200 fee t long supported o ff
of 60-fool-tall power poles ( bUL that's
another aniclcl) - when I tire of thi s
antenna. that is! I highly recommend
this antenna. Good luck with your an­
te nna experimenti ng! Any and all
feedback ( *) is appreciated .

*1 worked all over the USA and
Canada, includ ing: KL7, KH6. JY4.
V47. KH0 . WP2. WP3. IIP I. FO.
pA2. SRI. D53. G3. LU I. ON7. JA
(all). DUI. 12. E51. UM. and UA6 to
name a few!

Fig. 1.
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Parker R. Cope W2GOMn
8040 E. Tranquil Blvd.
Prescott Valley AZ 863 14
[pamaco@commspeed.net]

No Place Like Ohm
A little refresher on the basisfor most of what we do.

Has Congress sneaked through a new law 10 (ax our brains? No. Ohm's law has been on
the books for a long time. 11 hasn '( been published in the Federal Register, but is found
in some phy sics (exts. Yet, it is an essential law of electricity.

G
eorge S. Ohm, a Gcnnan
physicist. form ulated the rela­
tio nship between current and

voltage in 1827. He fo und that the cur­
rent in an e lectrical circuit varies di­
rec tly with the EM F (electromotive
force ). He introduced a proportionality
constant R relating curre nt to vo ltage.
The expression fo r the c urrent was I =
FJR. The q uantity R is called resis­
tance and is usually wri tten as the
Greek letter n.The EMF is given as E,
and the current, by l.

We know resi sto rs as Bakel ite cyl ­
inders with wi res coming out the
e nds that my wife says look like little

In a series circui t, the same current
fl ows in all parts o f it. Fig, 1 shows a
se ries circuit in which the vo ltage
drops across each of three resistors is

EI• E~ , and E3• and E = EI + E~ + E3,

Si nce the same I flows in each resis­
tance , Ohm 's law states that the total
resistance is R = FJI = (E I + E2 +E) II =
Eln + El l + EjI, and using Ohm's
law, E

I
= R

I
• e tc, The tota l resistance is

R
l

+ R: + R
3
, Th is shows that the

eq uivalent resis tance of resistors con­

nected in se ries is equal to the sum of
the individ ua l resistances.

In Fig. Itb). three resistors are
shown connected in parallel. The cur­

rents in the resistors are I I' I:, and I]
and the voltages ac ross each resisto r is

E. Using Ohm's law, R = EJ(l1+ I: +
I]). Inverting both sides of the equa­

tio n, IIR = (I I + 12 + I3)IE = I/ E + EjE
+ Ei E = IIRI + I/R: + IIR]. The re­
c iprocal of the tot al re si stance is the
sum of the reciproca ls of the individ ual
resista nces,

The reciprocal of resista nce is con­
ductance , and G is equal to G = IIR =
R I. In a para llel circuit, the tota l con­
duc tance is eq ual to the sum of the in­
di vidual cond uctances, G = G

1
+ G: +

G,.

,~,

(~)

T

fi recrackers. The resistance of wires or
tracks on PC hoards is considered as
zero. When the wire re sistance is low
com pa red to the other resista nce in
the c ircui ts, it can be ig nored wi thou t
serio us conseque nces. but when the
other resistance is very low, the wire
resistance can' t he ignored.

To illustrate the point that the rests­
tance may be small but not zero: I was
c heck ing that the fuses in a piece of
eq uipment wo uld blow when the fi la­
ment transformer 's secondary was
shorted, The filament transformer was
rated at 100 A, and I attempted to blow
the fuse by putting a two-foot AWG
# 18 short on the secondary, The short
wasn 't short e noug h. The resistance of
the wire wasn ' t low enough. The insu­
lation on the wire charred but the fuse
d idn't blow. It took the blade of a
screwdriver across the terminal s to do
the job . A sho rt is rel ati ve.

Every conductor has resistance . We
may assume that the resista nce of a
wire is zero, hut what we ' re really say­
ing is that the resistance is low com­
pared to the other resistance in the

Pig. I (a) Resistors in series add. (b) Re- circu it and can be neg lected , The
sisters in parallel have an equivalence "other" resis tances incl ude the internal
that is smaller than the smallest resistor. resistance of the source.
28 73 Amateur Radio Today . November 2002
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Fig, 2 (a) A barter)' has internal resis-
, ranee. (b) A voltage divided JOIlKe has an

internal resistance.

culated. For example. if the open cir-
cuit voltage from a battery drops from 9

· volts to 8.8 vo lts when a 2.2k load is
applied, the load current increases
from zero to 8 .8/2.2 x J03= 4 X 10 3.

The change In voltage IS the drop
across the intern al re sistance . The in-

te rna l resista nce of the source can
then he calculated; 0.2V/4 x 10 3 =
50n.

The circuit of Fig. 2(b) shows a dif-
ferent kind of source , but the internal
resistance can be fou nd in exactly the
same way. If the open circuit vo ltage

Ccnnnued on fXlge 5 4

IIJ
r- RZi
, ~t

R3

R7',,:...:: • ,
R'< ':15

KJ,
"-'V'

1~11"~

Fig. 3. Complex networks can be simplified.

the square of the current. Still anothe
fact or is invo lved, namely the resis
tancc of the conductor. Summing up
the power dissipated is proportional to
the resistance of the conductor and the
square of the c urrent, P = PRo

The physical size of a resi stor de
pcnds on the power handling capabil i
tics. In genera l, larger sizes can dissipate
more power or operate at a higher
temperature. Different manufacturing
techniques have different powcr/size re­
lationships. For example. a wirewound
resistor can di ss ipate more powe r for
a give n size than a compos ition re­
sistor because it can operate at higher
temperatures .

Since fro m Ohm's law, I = F.JR
power can be expressed as P = I x I x R
= I x fiR x R = l E. When the power
a nd resistance are known, E causing
the current flow can he ca lculated
E = .JPR . When power a nd R arc
known, the current can be calculated
1= .,j(P /R ) ,

According ly, [he curren t in a 100 W
120 volt lamp is I = PIE = 100/120 =
0.833 A when 120 volts is applied. As
an aside , the resi stance of an incandes­
ce nt lamp is not consta nt; it changes as
the filament becomes incandescent and
glows. As a general ru le of thumb, the
co ld resistance is a te nth the resistance
of the rated operating resistance . Fo r
e xample, the rated operating resistance
of a )00 watt 120 volt lamp is
R = .J(E' I P) , R = ';(120' /IiXl) =
120. The cold resistance is only 1.20
w hen the lamp is fi rst turned on, a nd
increases when the lamp is bright.

In many cases, a source 's interna l
resistance is assumed or ignored. But,
depending on the source, it should be
determined. The measurement for data
to calculate the interna l resistance of a
source is simple. Fi~. 2(a ) shows a
simple series DC circ uit whose source
resistance R is to be determined. The•
data needed to calculate the internal
resistance is simple to find : Measure
the ope n circuit output voltage, then
load the source with a known resis­
tance. And measure the loaded vol tage .
Calculate the current in the load with
Ohm's law. Then, with the change in
voltage and the calculated load c ur­
rent, the source 's resistance can be cal-

Before handheld ca lculators beca me
common. calcu lating the conducta nce
was a bi t of a bother, a nd the equiva­
lent value of two resistors in parallel
was rewritten as R = R,R!(R

j
+ R

2
) .

With the handheld calculator the rec ip­
rocal is easy to compute and the total
resistance is R ' = R]" + R

2
· 1.

The resistors, those little firecrack­
ers, have stripes of paint at one end
that ind ica te the va lue of the resistance
in ohms. The first band indicates the
most signifi cant number; the second,
the next significant numbe r; the th ird,
the number of zeros, and the fourth
hand nearest the end. the tolerance .
The co lor code used to mark resi sto rs
is common through out the industry.
The color code for resistors is used
fo r capacito rs a nd transfanners and
anything e lse iden tified by numbers.
The co lor code should be committed to
memory if you have to pick different
values out of the pile very ofte n: 0 =
black; I e.brown: 2 = red; 3 = orange ;
4 = yellow; 5 = green; 6 = blue ; 7 = vio­
let; 8 = gray; 9 = white ; 10% tolerance =
silver; 59'cJ= gold.

A sexist saying to help remember the
code is: Bad boys ruin our young girls.
hut Violet gave willing ly. There arc
other pol itically correct sayings, but I
can 't remember the m.

The standard values of resistors de­
pend on their to lerance and the manu­
facturing process. For example,
composition resistors arc available
with 5% and 10% tolerances. The sig­
nificant numbers are as follows: 1.0*,
1. 1, 1.2' , 1.3, 1.5' , 1.6, 1.8' , 2.0,
2.2' , 2.4, 2.7' , 3.0, 3.3' , 3.6, 3.9',
4.3. 4.7' , 5.1, 5.6' , 6.2. 6.8', 7.5,
8.2*. 9 .1. The asterisk indicates values
found only with 10% tolerance .

Thus, a 56k ±5 % resistor is marked
green . blue , orange, gold . A 1k ± IO%
resi stor is marked brown, black, red.
si lver.

The flow of current through a wire
or any o the r conducto r always pro­
du ces heat or di ssipate s power. T he
power dissipated depends on the cur­
rent - the greater the c urrent the
higher the dissipation. Experiments
show that doubling the current qua­
druples the power di ssipated and that
the heat produ ced is proportional to
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Bun B. Rogers K4VYU6
12803 Amber St.
Off Dog Bar Rd.
Grass Valley CA 95949-9518

Solid State Junk Box
Thermometers

Everybody needs one ofthese.

Do you, also, have a "ca tch-it" box that con taIns componenls y ou have collected over
eons of time, and you wonder when y ou will ever find a use for some of them ?

Figure 1

range. If you enjoy building your own
circuits at times. you can easily build
and enjoy this unit. All parts came
from my spare parts locker.

The sensor diodes are attached to a
pai r of three-way posts. thereby allow­
ing leads to be connected and the sen­
sor to be placed remotely as needed .
Use it to measure the temperature rise
of a suspicious power transistor. trans­
former. or other component. as well
as measuring the frequency dri ft of
oscilla tor circuit... You can mount the
se nsor outside your shack and be pre­
pared to answer that OXer with the
temperatu re outside. Most of them use
Celsius I have noticed . You may even
use it to measure the temperatu re of
liquids. By nulling out the nu ll meter.
you can see immediately the change
that has taken place over a period of
time in reference to a prior reading.
without havi ng to write the figures
down and doing the math.

The central parts of the unit are the
silicon diodes 01 and 0 2. used as a
sensor. I used the 1NfH9 diodes as that
was what 1 had on hand . While I am
sure that others may suffice, 1 will

----
--

09 010

As one of the meters was 0-100
microammetcrs. I was reminded of the
freezing and boiling points Celsius. so
why not build a solid state thcnnom­
clef? I recall it being said that a silicon
diode has a linear voltage drop per
degree Celsius over a fairly large

SW2 (+ 12V
Swt
,,

02 R3 R4 03, R2,
I

02 os 06I
I
I
I R6 R7
I
I
I - - -- -I
I ..2
I,

08RII

01

Rs

0 4

--

Rt

---
r;/oI'r;RS \.!

Fig , I. 0-J()(J OC thermometer with variance Jet.
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O
n observing some of my 50
years ' worth or so of what I
call "good stuff:' and what my

dearest refers 10 as junk. I noticed a
few microammeters that I had saved
because every ham needs a few of
those - docs he not?



I" wlo A . Hoth styles of thermometers:

share one bit of experience gained
from my days in an environme nta l
laboratory. We found that the double­
studded (no Scconncctor inte rnally) di­
odes would sometimes show an open
circuit when they had been cycled
from a cold to an ambie nt temperature .

My oid O.A.T.A. book does not
show the temperature coeffic ient fur
switching diodes or rectifi ers. hut I
seem to recall that the silicon diode
had a negati ve Tc of 2 mV to 2.5 mV
per degree Celsius. Then there is the
choice of what steady current to usc to
arrive a t the fi gure of 2 mV per degree
C. My ham shack is "outbac k" and has
to he heated with a small wood sto ve . I
tested the diodes by connecting a cur­
rent supply and. since it was winte r,
pulling on my long Johns. going out to
the shack whe n it was ncar zero de­
grees. and measu ring the vo ltage drop
across the diodes at different current

levels. I would start the wood stove.
and at eve ry fi ve degrees increase in
tem perature. I would record the voltage
drops at the different current levels .

Using two diodes in series for the
sensor. we wil l have a negati ve voltage
drop of ~ mV per degree C of tempera­
ture rise. For 100 degrees that will be a
-400 mV change. So. for the 100 J.l.A
meter. the tota l meter resistance needs
to he 4k ohms. The meter 's in terna l rc­
sistance is 1.3k ohms. so trimpot RIO.
Sk ohms . is installed and adjusted to
2.7k ohms.

The sensor diodes are constant-cur­
rent fed hy Q2. 0 2. D5. R2, and Ro.
Diode D5 is 10 partially offse t the posi­
ri ve Tc of zcner 02. Ze ner 08. 1 ~825.

sets the 6.2 volts for R I I . This will pro­
vide RI I wiih a current ncar 12.6 rnA. A
co nstant cu rre nt c ircuit o f Q3. 0 3.
R4 . a nd R7 will provide upproxr­
m atel y 20 mA, giving D8 a steady

current of 7 to 8 rnA. D3 must be a low
enough value to a llow for 12-\"011
power supp ly operation .

Initial adjustment may be made by
sett ing the tota l meter circuit resi s­
tance (0 -lk ohms Then adjust RI I so
the room ambient temperature is indi­
cated on the meter. A further test. if de­
sired. may he done by setting the
se nsor in a ha th of icc water and ad­
justing R I I for zero degrees on the
rueter, The sensor diodes arc con­
nected in line and black shrink tubing
covers the diodes and leads. leaving
only e nough leads showing to allow
for remote leads to attach. Care should
he exercised in pu tting the sensor in
liquid so that only the part covered by
tubing is immersed: otherwise. the sig­
nal could be shorted. Having se t RI I
for zero degrees. you ma y then desire
to pUL the sensor in boi ling water and
notice that the meter should read close
to 100 degrees. II will probably be a bit
short as when full-sca le current. I(X) J.l.A.
goes through the meter c ircuit it also
causes a fe w millivolts drop ucross a
port ion of R I I. This is when RIO needs
tweaking so that exactly 100 degrees is
indicated on the meter.

The center scale meter. M 1. circuit
was added to provide a visua l method
of observing. at a glance. a temperature
deviation between an earlier setting
and a lat er reading rather than having
to write the figures down and subtract.
~kk.'" ~1 1 is a center scale me ter with
25-0-25 JlA e nd sca le full-sca le read­
ings. However. the e nd scale numbers on
the dial arc 30-0-30. W bat we desire is
to have the dia l numbers to equate to

Photo H. 0 . /00 0 C thermometer wit" variance .l"t't . Pholo C. 0- J()(r C thermometer with digital readout.
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Continued on page 5 4

Figure 2 (Photo C)

If you do not have a 0-100 J.1A
meter. you can make a smaller. still
handsome, unit if you have a center
scale microamp meter and a ten-turn
precision pot with a digita l readout
dial ... or the analog ten-tum dial.

This circuit is similar to the Fig. I
ci rcuit. hut with only a center scale
meter required. a microamp meter
should he used - but any sensitive
meter will suffi ce as the meter is on ly
used for nulling purposes. The meter I
had handy was a 50-0-50 IlA unit.

The sensor diodes have been in­
creased to three to provide a hit more
sensitivity of the meter adjustment.
When installing the ten-turn dial to
R7. be sure to tum both to their full
cou nterclockwise pcsmon; then
tighten the dial screws. When the pot
is full counterclockwise, the dial
should read zero . Clockwise rotati on
of the dial should move the movable
contact towards R8.

If you have an ambient temperature
near zero degrees C. disconnect. rem­
porarily, the connection between M I
and R7. Now write down the ambient
temp and the voltage of the sensor. If
the temp is a few degrees above zero
degrees C. extrapolate what the volt­
age would be at a positive 6 mV per
degree varia nce down to zero degrees
C. In my case, my zero sensor voltage
figured out to be 2. 125 volts. R7 must
span 100 degrees C. which would be a
total sensor voltage change of 6CX) mv
R7 being 500 ohms. that means we de­
sire to set the current through it at 1.2
rnA. When the dial reads 1.000. the
sensor voltage should he 1.525 volts,
which means trimpot R8 should be
adj usted to 1.27 1k ohms.

not wanted. as when you might care to
measure a temperature varia nce of
more than 35 degrees C when you arc
not closely monitoring.

Due to the constant-current c ircuits.
he supply voltage may we ll be any

from plus twelve volts to a plus
wenty-four volts with no appreciable

difference.

--e>
01 RI 03 R~ R3

02
I;I\QI ~Q~ ,,04 t

::::- -.: IR4 R5 -
-:.!:- -:.!:-- -

Tl
08

0 5 ",1
, R6

J 06 / R7 - •- + -
," 07

T2
-,

:.'Re
- -.1::-- -

Fig. 2. Digital 0_100 0 C thermometer.

degree s C without having to cxtrapo- meter is 1.3k ohms so we need a 3.5k
late . This requires for full-scale dcflec- ohms in series. which is supplied by
tion reading of 30 degrees C (25 IlA). a trimpot R9.
total meter circuit resistance of 4 .8\'; The center scale meier circuit has a
ohms. The internal resi stance of the switch so it may be turned off when

Parts for Fig . 1 (Photo B) Parts for Ftg. 2 (Photo CI I
I ,.- ~ption ...... Oncription

I 01,02 6,2 V zener, 1 W nt 6.2 V zener, 1 wan

I 03 4,1 V zener, 1 W 0> l N914

I "'.'" 1N914 03 4 1 V zener. 1 W

I Of " 0 '" "' ''0 I
! 00 '''''' 05,06,01 lN649 senso<

09. D1 0 t N649 sensor 00 lNB2!'>

I ., Miller. 25-0-25 IlA, erxl scale. ., Meier, 5Q-G.50 lIA, cente, scale. 860 0
1 310. 304-30 end scale readirog

I ., MeIef. 100 I&A. 131< " 2.71<.114 W, S"x.

I Qt. 02, Q3 '""'" " 390 Q . 1/.4 W, S"Iio

" 560ft 1/4 W, 5% " 560 fl. 1/4 W, 5%

" 1. 5~ , 1/4 W. 5% as 5 1 ~, 1/4 W, 5%

I " 1 2l<. 1/4 W. 5% R' "" '-
I R' 160 0 , I'. W. 5"'- R' 500 0 10 T ....--ound. 31.. n wi (log fll800ul COI.rIl8r I
I R5,Rt ,R7 5,lk.. 1/4 W, 5% R' ,".....

RB , Rl1 500 D l OT 3/4 in rt 3·way ta rminal , red

R9, Rl 0 51< tnmpot ra 3·way terminal. black

SW1 . SW1 DPST rnroi IOggIe - -
n 3-way IemWIal post. red - -

" 3-way te~1 post. black - -

Table J. Parts list fo r O- JOO ° C thermometer with variance se t.
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Hugh Wells W6WTU
1411 18th St.
Manhattan Beach CA 90266-4025

Going Over a Gonset G-77
A transmitter/rom the old days (well, 1957) gets tested and evaluated.

Gamet equipment for iJam radio applications iJas always been very dependable and
easy /0 use. It's rare 10 find a Iuult with any of tiio Gotiset designs tiJat were produced
as each was tailored /0 meet a iJam application. Although l awn several pieces of
Gonset equipment, I'd not worked IvitiJ a G-77 transmiller until my friend [obntiy
WB6HYR asked me 10 test and evaluate his unit.

1'11010 A. This is a front panel wew of the Gonset G·77 low band
mobile transmitter:

a VFO or as a crystal-controlled osci l­
lator. A 6CM6 is used as a huITer/mul­
tipli er following the oscillator. For the
80m band. the frequency of operation
is between 3.5 and 4.0 MHz. and for
the remai ning hands. the osci llator op­
erates in the region of 7 MHz. with the
6CM6 multiplying the frequency up to
the selected band . During my evalua­
tion. I found the VFO to he very stahle.
However. I did note some microphonie
tendency when the chassis received
sharp blows that were in excess o f
typical vehicle vibration. Therefore. I
assume the crystal-controlled option
was available for a fixed frequency net
operation and not strictly for reducing
microphonics.

O
nly after obtaining a copy of
the operator's manual did we
discover that the companion

modulator-power supply was missing.
At fi rst it was thought that the trans­
mitter package contained all that was
required for a complete unit. But since
it didn 't, the transmitter evaluation con­
tinued as planned by app lying power
from my bench supply.

The G-77 transmitter. shown in
Photo A. was designed and deli vered
to the ham co mmunity during the 1957
era when amplitude modulation (and
CW) was still the mainstay for ham
communications even though SSB was

on the rise . The G- 77 was designed
excl usively for mobile operation and
covered five ham bands from 3.5 to
29.7 MHz at a power input of 50-60W
using a 6 146 tube in the fi nal ampli­
fier. With a pi-tuned output. the trans­
mitter would accommodate most any
mobi le antcnna/ fc edli ne impedance
requirement with 50 ohms being the
nominal value.

At the time of design. automotive
electrical systems were still in the tran­
sition from 6 volts to 12 volts. Al­
though most new cars at that time were
12 volts. a lot of 6 volt system vehicles
were still in ex istence . As del ivered.

the G-77 trans­
mi tter and power
supply had inter­
nal j umpers set Rench power
for a 12V sys-
tem. hut could he To perfo rm an evaluation of the
changed to ac- transmitter, J appl ied power from my
commodate a 6V bench supply that provided 12VAC for
system. the heaters and o-250VDC for the B+

Photo B shows circuits. However. the P1T relay re­
the internal physi- quired 12VDC if it was to be operated
cal placement of - more on that in a moment.
the oscillator and When in normal mohile operation.
multiplier tubes. the transmitter and power supp ly
A f1CL6 tube is were idle during receive in order to
operated as either conserve battery power. But the issue
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/'11010 B. This photo shows the placement ofth(' oscillator: frequency
multiplier and PA tubes.

Photo C This is a rear panel ,"iew of the transmitter showing the
various COIlIIeClOr5. Take " Ole ofthe Jones poll'erCOllI/ector. antenlla

COllflector .f, and til e terminals fo r optional loll' band loading
capacnance.

Ali~nment/tracking

the B+ lines for the osci llator and
multip lier - I applied 175· 200V.

Later, when the power amplifier was
activated, the wire lead ends of a 15k
2W resistor were slipped into connec­
tor pins 5 and 8. A high voltage of 175­
225V was then applied to R+ pins 5,
10, and I I (the 15k resistor applied
power 10 pin S). T he purpose of the
15k resistor was to drop the sc ree n
voltage to a value well below the voltage
on the plate of the 6 146 PA tuhe .

during bench testing was how the P1T
was configured to accommodate a
rapid tum-off of the transmitter during
the transition from transmit to receive.
By design, one set of contacts of the
PIT re lay short the B+ line , through a
resistor, to grou nd with the intention of
quickly ki lling the oscillator du ring the
transiti on .

Therefore, to apply bench powe r to
me transmitter, I had to either apply
12VDC to the PTT relay to switch it.
or to mechanically move the relay
contacts in to the transmit position. I
chose the latter approach and slipped a
piece of folded paper between the up. During my checkout of the transmit­
per contacts forci ng the re lay armature tcr. I found only two problems that rc­
downward. The benefit was two fold: quircd attention. The first was a lack of
The short was removed from the B+ lubrication in the gears and shaft bear­
line, and the an tenna coax connec tor ings. Lubrication of the gears and shaft
was connected to the pi-tuned output hearing was done using a light weight
ci rcuit _ the transmitter was now in a machine oil. Because nf the age of the
"transmit" mode. equipme nt. the switch wafer contacts

To test the transmitter, I decided to were sprayed with TV tuner cleaner to
apply power in two steps with the first remove the ox ides. The second prob­
involving only the oscillator and mul- lem was the a lignment error between
tip lier circuits. The second step wou ld the actual frequency generated and the
activate the power amplifier once the indicated dial marking .
osci llator and multipl ier circuits were The error involved the hand of gcn-
found to he functional. crated freque ncies that exceeded the

Photo C shows the Jones connector indicated dial range - this was a
that is mounted on the back of the tracking error, not just an ali gnment
transmitter where all power is applied. offset error. Tracking alignme nt in­
In the absence of a mati ng connector, I volves measuring the generated output
chose to use short lengths of #20 hare frequency with a frequency counter or
copper wi re to lend access to the with a calibra ted recei ver and compar­
socket pins. To start, a wire was ing the frequency to me dial marking
slipped into pins 10 and 11 to pick up as the d ial is rotated from one cnd to
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the other. If the generated frequency
band is wider or narrower than the
dial's band mark ing, then a tracking
error exists.

An alignment error wo uld be as
simple as an offse t in frequency gener­
ated from the dial's ind icated fre­
quency. The 10m ceramic trimmer
capacitor, as discussed shortly. is used
to make minor frequency VS dial
a lignment adjustme nts. ~OTE: This
capac ito r's adjustme nt affects a ll
bands, not just the 10m band.

Trac king is contro lled by the values
of indu ctance (L) and capac itance (C )
that exist in the tuning circuit. The
width of the tuned hand is controlled
by the ratio of L to C values. As a n ex­
ample . if the band of freque ncies ge n­
erated is wider than the dial mark ings.
then the va lue of C must he increased
and the value of L must he decreased
in order to narrow me generated hand
of freque nc ies. Because of the in ter­
act ion between the Land C adj ust­
me nts, the ge ne ra ted frequency and
d ial' s band edge markings must be
compared after eve ry adj ustme nt un­
til the freq ue ncy a nd the marking
ma tch.

NOT E: I had a problem measuring
the oscillator and multipl ier output
frequency whe n using a frequency
counter during the oscillator/multiplier
tests. On ly a fter the PA was energized
did the counter begin to rel iably indi­
cate the correct frequency. Even
though the counter's detected signa l



Photo LJ. Tracking and alignment is performed by adjusting only
the L ami e values shown in the "ose GRID " section. All re­
maining adj ustments are left untouched.

Photo E. During tracking alignment. the ceramic trimmer ca­
pacitor shown mounted Oil the hand switch waf er is tile e value
that is adjusted fo r the 10m band.

Powering the PA

generated freque ncy. It 's important to
place the dia l pointer to the same mark
as accurate ly as possible with each
subsequent setting.

2) Adjust C to shift the measured
frequency to that of the dial marking.

3) Rotate the dia l to the lowest dial
frequency and take note of the gener­
ated frequency. Using a plastic hex
tuning tool, adj ust the L value to shift
the measured frequency to that of the
dial marking.

4) Because of the L and C interac­
tion. switching back and forth between
dial band edges is required until the
generated frequency matches the dial
marking.

Unfortunate ly, there may be some
disparit y be tween thc mid-dial mark­
ing and the generated frequency even
though the dial ends track. In such a
case , some compromise may be de­
sired to ave rage the "dial" e rror at
se lected dia l poi nts. Minor adj us t­
ment of the L and C values will provide
the compromise. Repeated checking be­
tween the mid and end frequencies must
be done until the desired compromise
has been ach ieved.

level appeared to be sufficient while
probing the mu ltiplier plate coils. the
counter failed to provide a stable fre­
quency indication. After trying several
antenna and loop pickup techniques. 1
finally gave up on the counter until the
PA was energized . To make valid and
reliab le frequency measurements dur­
ing the tracking adjustments. I used a
digitally synthesized receiver mat tuned
80m through 10m.

Before performing a track ing adjust­
ment. it was necessary to identify
where each L and C component was
located for each band. Photo D shows
me marked metal panel tha t holds the
majority o f the band L and C compo­
nents. To perform tracking adjustments.
on ly the "OSC GRID" Land C values
were touched . I found no need to touch
the remaining adjustments on the
panel. Alignme nt was performed first
with the 10m band and working down
to the 80m band as the last one. The:
reason for starting with the 10m band
is tha t the C component for the 10m
hand is fixed across the main tuning
capac itor and the adj ustment will af­
fect all othe r hands. Physically. the:
10m C component is located on the
underside of the chassis and is sol­
dered to a band switch wafer as shown
in Photo E.

In gene....a l, the technique required to per­
form a tracking alignment is as follows:

1) Adjust the dial to the highest indi­
cated frequency and take note of the

monitor. In addition, I had a fie ld
strength meter ncar the transmitter so
that I could observe any RF output
from the transmitter because the FS
meter is more sensitive to an RF leve l
than the power meter. B+ to the trans­
miner was raised slowly in order to
make sure there we re no power shorts
in the PA circuit and to make sure the
tuning adjustments were close to
resonance as the voltage was increased.

At one point, the folded paper that
I'd wedged into the PIT relay contacts
apparently relaxed. disconnecting the:
load from the pi-network . The trans­
mi ne r worked fine after fixing that mi­
nor issue. All of the normal operato r
controls were functional. With abou t
200V on the B+ line (jones connector
pins 5. 10 . and I I ) and with the PA
operating . the frequency counter was
now indicating a valid output frequency.

To keep tube dissipa tion to a mini ­
mum during tune-up, adjustments to
the PA were done quickly to achieve
resonance. Fortu nately. the G-77 tunes
easily with a fairly broad response
making adjustment quite easy. Once
resonance is ach ieved with the plate
tuning capacitor. the output loading
capacitor may be adju sted incremen­
tally. along with the plate tuning. to

Before applying power to the PA cir- transfer the greatest amount of power
cuit. the 50-ohm dummy load was at- to the load. With only 175V on the
tached to the antenna coax conncctor. J plate of the PA. I hadn ' t expected to
had an in-line power meter ahead of see much output power and was sur­
the dummy load as a power output pri sed to see be tween 8- 9W showing
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on the power meter. If you assume a
60% efficiency, the input power was
probably in the 20W range. I suspect
that with SOOV applied to the PA plate,
the transmitter is capable of 60W input
power.

Modulator-power supply

The companion modulator-power
supply for the G-77 was designed for
use with either a 6V or 12V automo­
bile system. Because the drawing as
obtained was of poor quality. I took the
liberty of drawing in some missing
lines, ctc. , to make the image more
useful.

Fig. 1 shows a schematic of the
modulator-power supply that is of
be tter quality after some repair work

was done to enha nce it. (U nfortu­
na te ly. the schematic for the whole
rig is not so salvageable, and barely
readablc. ) The design uses a syn­
chronous vibra tor to chop the DC in­
put power to create AC requi red by the
power transformer. The transformer's
output dri ves a halfwave vo ltage
doubler creati ng both +2S0V and
+SOOV for the tran smitter. An OA2
VR tube obtains power from the
+2S0V source to provi de a stable
+I SOV for the osci llator.

One of the unique features of the
Gonset mobile supply design is the use
of relay RL2. whose purpose is two­
fold: I ) to hold off applying BV to the
PA until the SOOV value has reached
nearly the maximum value. and 2) to

reduce the surge current through the
rectifiers during the charge time re­
quired by filter capacitor C303 . To
achieve the required time delay. resis­
tor R2 16 was selected to limit the re lay
coi l current until the applied power
supply voltage approaches an operating
level.

The modu lator portion of the system
is pretty much a straightforward high
power audio amplifier capable of pro­
ducing AF power approachi ng 3SW.
Circuit values have been selected to
provide an audio pass band within the
range of 300-3(XX) Hz. Suflicient feed­
back is provided to reduce the tendency
for audio distortion and excessive peak
modulation.

Continued on page 54
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Dan Metzger K8JWR
6960 Streamview Dr.
Lambertville MI 48144·9758

Read All About It!
Part 12 ofgood stufffrom The Hertzian Herald.

Ten More Tech Tips, Cap aci tor Caper s, and Th e Ol d Man.

H
re, without further ceremony,

is another hatch of tech tips that
hope you wi ll fi nd useful.

I. Wrap a few inches of solde r
aro und the cord of your soldering pen­
ci l or gu n. You'll be g lad you did whe n
you find you 've left your solde r roll in
the basement and you 're on the roof!

2. A piece of brown paper grocery hag
is usually just abrasive enough to re­
move the din from your key contacts
without damaging the metal surface. Files
and emery papers call do permanent
damage to the contacts .

3. Never leave a VO~ on the OHMs
ranges. This can cause a continuous drain
on the battery, possibly resulting in
leakage of battery acid and destruction
of the YOM 's c ircuit hoard .

4 . Sometimes a volume control or
o ther pote ntiome ter goes intermittent
because the wiper isn't making good
contact on the carbon track. Try pull­
ing on the knob as you rotate it. If
th is helps, you may be a ble to keep a
pennancnt " pull" on the shaft by

Repri nted with perm ission from The
Henzian Herald. newsletter of the Mon­
roe County (MI) Radio Communications
Association (MCRCA).

wrapping and twisti ng a no. 24 bare
wire around the shaft be tween the
mounting threads a nd the shaft C-cli p.

5 . A good c utting pliers should snip
a piece of paper as cleanly as a sc is­
so rs, or nip a hair off the back of your
hand without you fee ling a pull. Hold
it up to the light: The jaws should
mesh so well that you can' t see light
between them.

6 . The tip of a long-nose pliers
should mesh first, then as more pres­
sure is app lied the jaws should mesh
further back. Try picking up a scrap of
paper with the tip using a light grip.
Then try holding a narrow strip about
112 inch back from the tip with a fi nn
gnp.

7. One (If the most useful tools in
your kit (and the hardest to find) will
be a small stee l-wire brush, with
bri stles a bout314-inch long in a bundle
about 1I8-inch in diame ter. You sec,
the most common cause of di fficulty
in soldering is a tough ox ide coating
which forms on the surface of some
meta ls. Rosin flux can' t dissolve the
more stubhorn coatings to let the so l­
der through, but a good scrubbing wi ll
take it off. If the surface is smooth you
can scrape the oxide off with a knife .

8 . The second most common ca use
of soldering difficulty is not getting
the work hot enough to get the solder
to bond to it. Heat the work with the
pencil, hut melt the solde r with the
work, not with the penci l. That way
you' re sure the work is ho t e nough. I
apply the pencil to one side of the
wo rk. a nd the solder to the other side.

9. Got to get a drop of light o il down
into a tight place '! Bend a few inc hes
of stripped hookup wire so its end
reaches down to the spot needing the
oi l. Then put a drop of oil at the top of
the wire a nd watch it ru n down to the

tight spot.
10. W hen troubleshoo ting. play the

odds - check the most like ly sources
of trouble first. Here's the list, from
most-likely to least-likely trouble areas.

(a ) Operator error. Have the operator
run the unit while you watch.

(b) Connec tors , cables , and sockets .
Wiggle, fl ex, and j iggle to locate faulty

connections.
(c ) Switches, motors , and relays.

Clean the contacts.
(d) Power resistors, transformers,

transistors . and diodes. Heat destroys.

Continued on page 38
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The Old ~Ian

Thus. a capacitor marked ·'3331\.1
Z5S" has a value of 33 000 pF, or
0.033 IlF, and a tolerance of +20%,
and may be used over a temperature
range from +10 to +85 C with a ca­
pacitance change not more than +"12%.

L-C oscillators ge nerally (end to
drift down in frequency as the equip­
ment warms up. This is due largely to

thermal expansion of the coil form. To
compensate for this drift. special ce­
ramic capacitors may be used whose
value decreases with increasing tem­
perature. This negative temperature
coefficient is indicated hy the letter N
followed by a number giving the ca­
pacitance decrease in parts per million
per degree C. For example. a capac itor
marked 180 N750 has a capacitance of
180 pF. and as the unit warms up from
20 C to 50 C (68 F to 122 F) this va lue
may be expected to decrease by

30 x 750 I I 000 000 = 0.022 = 2.2%
Ceramic capacitors speci fically de­

signed to have zero capacitance change
with temperature are marked NPO
(Negative/Positive: Zero) .

Contin ued on page 54

The guy they called The O ld Man'!
Sure, I knew him. Well. it wasn' t actu­
a lly me - it was my buddy, AI. I think
his family knew him from way back .
However it was. three or four times
during our sophomore and junior years
of high school AI called me to say that
he had been invited to The Old Man 's
shack because he "wanted to talk" ­
and wou ld I like to come along .

The Old Man's shack was a two-car
garage, partitioned into operating room.
workshop. and storage area in about
the proportions of l -to-2-to-3. His rig
consisted of three six-foo t relay racks
full of what appeared to he home-brew
exciters. ampl ifiers. modulators. and
power supplies. The rig was dark and
silent. and he never turned it on while
we were there. In fact. I never heard
him on the air. and later, when I got
home and looked up his call in the
Callbook. it wasn' t there.

His receiver, a Collins 75A-2, was
always on, with C W signals mumbling
softly in the background. Once, while

the output network of a QRP transmit­
ter get warm to the touch. indicating a
serious waste of power. We' re talki ng
less than 20 V rms at 7 M Hz. Polysty­
rene capaci tors fare rather well at high
frequenc ies. micas are better. silvered
micas better still, and air-dielectric
capacitors are best of all .

Capacitor mark ings can be quite
cryptic . Usually a three-digit number
that ends in something other than a
zero is telling you the fi rst-digit. sec­
ond-digit. and a multiplier. with the fi­
nal value in picofarads . Thus 471 means
470 pF. and 223 means 22 000 pF. or
0.022 ~ F.

Tolerance is often given after the
value by a letter code. Here is the de­
coding chart:

F =±I %
G=±2%
H = ±3%
J=±5%
K = +IO%
M = +20%
Z = - 20/+RO%
P = -0/+ 100% (GMV)
Thus. a capacitor marked l 04K is

not 104 kilofarads. but 10 00Cl0 pF (or
O. IIlF) with a tolerance of t IOe;;,.

To add to the confusion. ceramic
disk capacitors may have a three-char­
acter code following the value and tol­
erance code . The firs t characte r is a
letter speci fying the low-temperature
limit:

X = - 55 dcg C
Y = - 30C
Z = +IO C
The second character is a number

specifying the high-temperature limit,
in degrees Ce lsius:

5 = +85 C
7= +1 25C
The third character te lls the maxi­

mum capacitance change (in percent)
over the temperature range givcn by
the f irst two characters :

A=±I
C = ±2.2
E=±U
P = ± IO
R = ±15
S =±22
T = +22. - 33
U = +22. - 56
V = +22. - 82

Capacito r capers

Choosing a capacitor for amateur
ap plications often involves a litt le
more than just getting the numher of
micro farads right and making sure the
voltage rating is at least as high as re·
qu ired by the circuit. Take aluminum
electrolyt ic capaci tors , for example.
Manufacturers don' t like to advertise it
too widely, hut the be tter ones have a
tolerance of +20% - and that 's at
room temperature . At 0 degrees F the
capacitance is likely to drop by another
20%. so that " 100 IlF ' electrolytic may
end up having a value of 60 IlF!

On the other hand. some electro­
lyrics have a tolerance of - 20/+80%.
so a unit marked 100 IlF may actually
he 180 1lF. A few are marked "GMV"
(guaranteed minimum value) - so the
actua l va lue may be anything above
the marked va lue. Using an a luminum
electrolytic in a timing or frequency­
determining appl ication is ge nerally
not good practice, unless you are pre­
pared for variations on the order of a
factor of two either way. Tantalum
electrolytics. although more ex pen­
sive , are available with tolerances of
+ 10%, and they have value changes at
odegrees F on the order of - 10%. so
they may he acceptable.

At radio frequenc ies, the losses in
most capac itor die lect ric mate ri als be­
come severe. Mylar, polycarbonate, and
ceramic types are generally not suit­
able above 1 MHz: if the RF across
them is going to be more than a volt or
so. I have seen ceramic capacitors in
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(c) Electrolytic capacitors. Tantalum
elcctrclytics are more reliable than
aluminum ones.

(0 Small transistors. diodes. ICs.
and coils. Transistor and Ie socket>;
fai l far more often than the devices
themselves.

(£) Non-elec trolytic capaci tors. Oc­
casionally you' ll fi nd an open one, or
one that leaks DC. but not often.

(h) Small resistors. lt 's rare to fi nd a
failure here, unless a fail ure some­
where else has caused excessive heating
of the resistor.

Read All AbDUl II!
con linuedJ rom page 37



By Eric Shalkhausser W9CI . SK

The History of Ham Radio
Part 14: The H oover era conies to an end.

Radio conferences, now commonly referred La as the Hoover Conferences, became yearly
affairs and the assembly of 1925 was no exception. The conferences were called to bring
about a degree ofcoop eration between vanous branches of/he developing radio industry .

P
rimarily to cope with the ever­
increasing proli feration of in ter
ference problems in the interest

of the listener and In mediate the differ­
ences between broadcast lice nse appli­
cants. government regulation became of
paramount importance.

This, the fourth conference , was to
be the last one ca lled by the Secre tary
of Commerce. Radio's destinat ion
would be completely revolutionized in
the subseque nt two years by bri ng ing
about the needed legislat ion to replace
the 1912 law.

Conve ning in Washington on N'o­
vcmber 91h. 1925, some 700 partici­
pants from all sections of the United
States were prese nt - and only for
three days . They soon came to unani­
mou s agreements on a ll major issues.
The spiri t in which vario us questions
were approached signified common
understanding of the direction whi ch
radio broadcasting was to ta ke in the
future.

Reprinted from 73 Magazine for Radio
Amateurs. May 1981. where this was
originally reprinted from QCC News. a
publication of the Chicago Area Chapter
o f the QCWA.

By the e nd of 1925. there were some
600 radio broadcast stat ions operating
in the United Sta tes wi th no e nforce­
able regu lations. The opinions of the
conferees were practically unanimous
in favor of not limiting the number of
broadcasting licenses issued, but actu­
ally to diminish the stations on the air so
that the radio listener would benefit from
the reduced interference genera ted.

What was the radio amateur's posi­
tion? At the conference . the question of
greatest interest to amateurs concerned
the re tention of the 150- to 200-mcler
band. Its ta keover was threate ned by
the broadcasters. Howe ver. after seri­
ous consideration. no additio nal chan­
nels were allocated for the broadcast
servrce.

Severa l recommendat ions were pro­
mulgated fo r the amate urs:

I. The opening of a 100 kl-lz band
from 83.3 to 85.7 meters (3.500 to
3.600 kHz) to amate ur phone opera­
t ion , the usual qu iet hou rs apply ing.

2. The ope ning of the so-ca lled ama­
teur SO-mete r band to naval aircraft.

3. The prohib ition of spark to a ll
waves below 200 meters .

These recommendations were to
take e ffect a fter formal announcement
by the Department of Commerce.

Meanwhile , the regulat ions of the pas t
year remained for amateur guidance.

Mr. Hoo ver, in his opening remarks
at the conference. referred in particular
to the progress radio had made duri ng
the few years of de ve lopment.

"It has bee n suggested that the rem­
edy [for co ngestionI lies in wide ning
the broadcasti ng band. thus permitting
more channe ls and making it possible
to provide for more stations. The vast
majority of rece iving sets in the coun­
try wi ll not co ver a wider band. Nor
could we extend it witho ut in vading
the fie ld assigned to the amateurs. of
whom there arc thousands a nd to
whom constant experimentation in ra­
dio development is so greatly in­
debted. Radio in thi s branch has found
a part in the ti ne development of the
A merican boy. a nd I do not believe
anyone will wish to minimize his part
in A merican life . And if we did absorb
the higher amateur band from 150 to
200 meters . it would not even so lve the
immediate d ifficulties . ... "

The confere nce went on record rec­
omme nding the following;

I . That no new stations be licensed until.
through discontinuance, the num ber of

Conrmueu on page 55
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CALENDAR EDENTS

Listings are free ofcharge as space permits. Please send us your C.11endar Event lwo months in
advance of the issue you want it to appear in. For example, if you want it to appear in the
February issue. we should receive it bJTNovember 30. Provide a clear, concise summary of
the essenlial de tails about your Calendar Event.

NOV1, 2

ODESSA, TX The West Texas ARC will host
their 2002 Hamlesl on Friday and Salurday,
November t st and 2nd, at the Holiday Inn
Center, 6201 E. Hwy. 80, Odessa IX. Hamfesl
hours will be 5 p.m. 10 9 p.m. on Friday, and 8
a.m. 10 5 p.m. on Saturday. VE exams will be
available. Plenty of free parking spaces.
Admission 53. tables $10 with one lree ticket
per vendor. For more info contact Craig
Martindale W5BU, 1719 Rosewood. Odessa
TX 79761. Phone 915-366-4521 or E-mail to
(w5bu@arrl.netj.

NOV 9

MONTGOMERY, Al The Montgomery ARC
will hOSt the 25th annual Montgomery Hamfest
and Computer Show in Garrell Coliseum at
the South Alabama State Fair grounds located
on Federal Dr. in the Northeastern section of
historic Montgomery. Admission is 55, free
par1<ing . Inside flea market sel up 3 p.m. 10 8
p.m. Friday evening, November 8th;and 6 a.m.
to 8 a.m. November 9th. Doors open to the
public from 9 a.m. t0 3 p.m. CST. VE exams on
site beginning at 8 a .m. Testing by CAVEC.
Bring original and a copy of your current
license. picture 10, and $3 fee . Talk-in on
146.24/.84, W4AP. Ragchew on 147.78/.18
with phone patch ' upl#down, 449.501444.50,
and 449.45/444.45. A ea market reservations
are req uired to assure ta bles . Tailgaters
welcome at $2 per vehicle space. For more
info write to Hamfest Committee, c/o 7173
Timbermill Dr., MontgomeryAL 3611 7·7405; or
phone PhiJat334-272-7980after5 p.m. CST. E­
mail (k4ozn@arrl.net]. For late breaking news

"'" ....,~. W;it /ht1pi_ .lroystedY- w4apj.

NOV16

NEWTONVILL E, MA The Waltham ARA and
the 1200 RC win sponsor an Amateur Radio
and Electron ics Auction, 11 a.m. -4 p.m. at
Newton Masonic Hall , 460 Newtonville Ave.,
Newtonville MA. Talk-in on 146.640. Admission
$2. Door prizes, snack bar. For directions and
more info, visit the Web at (http://Www. wara64.
or!}"waralauction.htm]; or contact Eliot Mayer
W1MJ, 24 Hamifton Rd., Belmont MA 02478.
E-mail (w lmj@amsat.org]. orphane 617-484­
1089.

NOV 16, 17

FORT WAYNE, IN The 30th Annual Fort
Wayne Hamfest & Computer Expo ,
sponsored by the Allen County Amateur
Radio Techn ical Society (AC-ARTS), will be
held at the A ll en County War Memorial
C oli seum at the co rne r o f Ind iana 9 30
(Coliseum Blvd .) and Parnell Ave. Open to
the public 9 a.m.-4 p.m. EST on Saturday,
and 9 a .m.-3 p .m. EST on Sunday. Vendor
setu p i s Frid ay ev en ing and Saturday
morning. Admission is only $5 (good for both
days) at the door ONLY. Parking is $3 . There
will be 1,000 commercial and Ilea market
tables all under one roof , containing both new
and used rad io , compu ter, and general
electronics items. The gue st speaker this year
w ill be FCC Special Council for Amateur
Radio Enforcem ent, Ailey HOllingsworth. Dick
Isely W9GIG , ARAL Central Division Director,
will be proViding a forum; and Dan Henderson
N 1ND, ARRL Contest Branch Manager, will
also be present. Vendors include several
international ham equipment manufacturers.
Ac tiv iti e s w ill include m any forums an d

meetings, and VE exams on Saturday. Shuttle
bus service will be provided to and from the
commuter airport (Smith Field ) and shopping
centers. Talk-in on 146.88(-). Fo r more info ,
leave a messag e on the answering machine
at 260-484·1314, and you will be contacte d.
You can also send an SAS E to AC-ARTS/
Fort Wayne Hamfest. PD. Box 10342, Fort
Wayne IN 46851-0342; or visit the Web site
al [http://www.fonwaynehamfest.comj.

NOV 30

EVANSVILLE, IN The Evansvill e Winte r
Hamfest will be co-sponsored by Electronic
Applications Radio Service, Inc .• and The
Ham Station . Everyone is invited to attend
this event which will be held 8 a.m. to 2 p.m.
C ent ra l Ti me , at Vanderburgh Co. 4 -H
Fa irg round s Audito rium in Evansville .
Admission only $5 . Talk-in on EARS Wide
Area Repeater Network 145.150(-) Evansville
or 146.925(-) and 443.925(+) Vincennes (all
use 107.2 tone) . Back up on 145.110(-)
Evansville, tone 107.2. ARAL-VEC exams will
be held at 12 noon. Plenty of commercial
vendors and indoor flea market space . Free
ta ilgating with admissi on ticket (weather
permi tti ng). Breakfa st and lunch will be
served by Old Post ARS. For more info visit
the Web site al [http://w9ear.org].8 1t . tables
are $8 each (includes chairs). Wall tables
(while they last) a re $10 each . Add $2 per
table if payment is received alter November
15th. Se tup l imes: 5 to 9 p.m. Friday: 6 to 8
a .m. Saturday (all times Central) . For table
reservations or info , contact Neil WB9VPG
at 8 12-333-4 116 or 812·327-0749; or write
to Neil Rapp, 2744 PinehurstDr., BJoomingt,on
IN 47403. E·mail [ears @ wgear.orgj. fa

NEUER SRY DIE
contin ued from page 4

"Water hardness (inorganic minerals in
solution) is the underlying cause of
many, if not all . of the diseases result­

is the only water that can be take n into ing from poisons in the intestinal tract.
the bod y without damage to the tis- These mineral s pass through the intes­
sues. Distilled wate r is water which tinal walls and get into the lymphatic
has been turned into vapor, so that all system, which de livers all of its prod­
its imp urit ies are le ft behi nd. Then. by ucts 10 the blood. which in turn dis trib­
co ndensing. it is turned back to pure utes them to all parts of the body. Th is
water. It is the only water .....hicb is is the cause of much human disease ."
pure - the only water free from all Dr. David Ken nedy, D.D.S., wrote:
impurit ies." "Eve n tap water invariabl y contains a

Dr. Charles Mayor of the Mayo Clinic: variety of poisons such as chlorine,
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chloramine. asbestos, pesticides, fluo­
ride, copper, mercury, and lead. The best
way to remove all these contaminants is
by distilli ng: '

One of the bes t buys I've found is the
$119 still from NutriTeam Distillers, Box
71, Ripton. VT 05766, 800-785·9791 . Or
check [wwwsteamdistiller.com].

Club Talks

Well, it's taken a while, but I'm finally

Con t in ue d on page 58



HOOUE & BEYOND
VHF and Above Operation c. L. Houghton WB61GP

San Diego Microwave Group
634 5 Badger Lake Ave.

San Diego CA 92119
[Wb6igp@ ham-radlo.coml

[clhough @pacbell.nel]

Constructing a 1296 MHz Omni Slot Antenna

L1St time. we described th e usc of N connectors as th e better choice for operation over 1 GHz.
rather than the UHF connector. Also shown were the methods for using ~1 directional coupler lO
measure Iotwa rd power, reducing high power RF to a lower value. ellowing lower pOH'er arrenu­
arors to measure higher power transmitters. and reversing {he directionsl coupler to make
SIVRl rcturn Joss measurements.
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a n tenna. One e nd of this 14 1 hard-line is
cut into a balun of o ne-q uarte r wavelength
which feeds the center o f the slot by being
soldered to it. The balun as constructed has

finished produc t. This was sta rted wi th the
m ain tubing, which proved to be of a nature

that I co uld not find a comparab le di ame ter
tu be in thinwall brass standa rd tubing U.S.­
made . c o mpa red to the Briti sh metric
eq uivalents . A search of othe r cons truction
art icles gave me some co nfi dence to COIl ­

unuc o nward and uncmpt co nstructio n of
the Alford slot antenna.

In the con struction of the 1296 MHz
Alford slot antenna we loca ted a section of
brass tubing from an all -service hardware
store. San Diego Hardware . T his store is
q uite unique. as it stocks many hard-to -find
items, besides a great selectio n of quality

too ls in every size and shape. I ha ve never
see n a store ha ve so many d ifferent sizes of
serewdrivers. as well as precision and spe­
cialty items such as taps, d ies. and even
washboards. Quite a unique store - a must
if visiting San Diego. We purchased a 6-foot
sect ion of 1·1 /4 inc h brass tube stoc k.
e nough m aterial to co nstruct two slot an­

te nnas. See Fig. 1 for slot antenna details
of construction.

The design speci fications were confusing .
as the original construction ankle used
me tric dimensions and presented problems
in finding stock of proper wall and diameter
sizes. We selected the 1- II4-inch brass tube

as a compromise. and took a few other lib­
erties with slot width a nd length variations Fig. I . Showing fu ll omni slot antenna that
of the antenna . Kerr)' N61ZW and I constructed including

The best description of the antenna I can PVC pipe mOllnt using excess remainder of
make is that it is a slo t cut into the front the inch and one qua rter PVC schedule 40
side o f a rou nd lube . The e xtra slot length pipe len!(th as a mast to attach to the 90
is used to advantage 10 allow exac t Ire- degree plumbing elbow. A = 90 degree
q ucncy adjustment when tuning the antenna. SCfl D 40 / -114" elbow. B = SCflD .JO I - II
Feeding the antenna ba lanced in the center 4 " "T". C = SCHD 40 J-Jl·r em f cap. D =
is accomplished with a length of 141 . 50 ohm l -114 " fluo rescent light shield "tube
hard-line coax s lig h t ly lon ge r than the guard. " E = SCIID 40 1-114 " PVC pipe.
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The SWRlrc tum loss measure ments arc
used (0 properly adjust an ante nna and

bring it into agreement at the freq uency of
o peration for best transfer o f po we r fro m
the transmitter to the antenna. with a mini­
mum of power being reflected back towards
the transm itter - t.c.. best SWRlrcturn loss
means maximum power being radiated by
the antenna .

The SWR measuremen ts are the same
whether it is at a frequency of ~ MHI. o r
1296 MHz; it's just that the tools look a litt le

different. You co uld use a directional cou­
pler at4 MHz. but the de vice would be quite

large in respect to o ne for 1296 MHz. As
frequency is Increased.the waveleng th fac­

tor gets sma ller. making devices for higher
and higher freque ncies smaller compared to
the ir associa ted wavelength .

SWR vs. return loss details are as follows:
If the SWR is 3: I, then the return loss is 6 dB.

11' 2: 1, then 9.5. If 1.5: 1. the n 14. If 1.3: 1,
then 17.5 . If 1.1 ; 1, then 26.

Construc tio n of an antenna for 1296 MHz
presents several prob lems. and while there
are many yagi-type designs and o ther types,
they require exacting construction be fo l­
lowed to del iver a quality device. W hile a

direc tional a n ten na is ve ry desira b le . I
wanted to ha ve an o mnidirec tional antenna
(0 be able to work my loc al friends easily
and see what is goi ng on with 1296 MH z.
Also . I wanted a design fo r the antenna that
I could follo w and co nstruct with my d rill
prcs.\ arxl hack saw and files. I had to violate
this rule a b it.

The omni design. I d iscovered, was an
adoptio n of se veral designs by hoth British
and U.S. amateurs and their approaches to
construc tion. I don't take credit for the o rigi ­
nal material. j ust for the di mens ions in my



Impedance o f 200 Ohms. (See Flg. l for ba lun construction de­
tails.) tfyou want to test the balun fo r operation. solder a 200 Ohm
114-watt carbon resi stor o n the halun e nd and take a return loss!
SWR mea surement at freq uency of operation 1296 Mi ll . You
sho uld see a 15 d B return loss o r better or SW R of 1.5 to I o r less.

T he bal un is routed to the rear o f the I- inc h tube 10 eliminate its
a ffecting the slot by being close to it as it is rou ted o ut the bottom
of the antenna. Constru ction o f the balun i:\ to cut front ami back­
sides of the o uter solid copper shell o f the 141 co ax cable 180
degrees apart. for ming two distinct one-quarter wavelength sec­
tions of coax: we will ca ll them leaves. Before cutting the halun I
removed one-half-inch of oute r copper from o ne end o f the 141
coax and left the inner Tellon protrudi ng o n the end o f the cab le .
Use a lo nge r section of 14 1 coax so that if yo ur cut fails {Q he
accurate. or you wa nt to do it over, you have the length o f 141 coa x
to acco mmodate the feed. Beller longer than shorte r.

To make the balun slot cut. I used a Drcmcl tool with a cutting
wheel that was 0 .01 5 inch thick . I marked the length of the quarter
wavelength bal un slot at 1.85 inches and held the coax in a vise to
e liminate mo vement, and while wearing safe ty g lasses I cut each
side o f the 14 1 coax slit with the Dremcl tool. Try to not cut in to
the Tellon ce nter insulato r - do the job slo wly and as preci se ly as
possible . I had to practice on the balun slot-cutting procedure two
time s before I was satisfied I had done a good job on the final cut.

Use an eye magnifier to he sure yo u have cut through the copper
e limi nating shorts in the narrow slo t. Usc an X-acto knife to trim
and remove bits of copper in the slot. and try as best as you can to
keep the inner copper and Teflon in contact. T hen. when yo u arc
satis fi ed that the bnlun slot is the proper length and not shorted by
a bit of copper. CUI o ff the Tefl on end of the 141 Cl lUX cable trimmed
to the e nd of the copper leaf section. leaving the center conductor
Intact. (See Fig. 3.) Now. fo ld over the cente r conductor. cutting
o fT the excess and solder it to the center of o ne copper quarter
wave leaf section. Leave the other q uarter wave le ngth section opt' n
at the end o f the slo t. T his e nd of the balun will be soldered to the
center of the slot on the brass rube feeding RF to the cente r of the
slot.

This co mpletes the construction of the quarter wave length balun.
Set it aside till construction of the antenna is ready for fi nal assembly,

Preparation of the main slot antenna construction can be do ne at
home. h ut we decided 10 send it our to a machine shop to cut the
slot leng th in the 1· 1I4 ·inch tube fron t side. We had o ur slot cut
into the tube face approximate ly 0 . 156 inch wide fo r a length o f
20-3/4 inches. T he ma ch ine shop cut the slo t for each ante nna fo r
$ 15 eac h. We forgo t an important issue here . Do not cut the slot on
the far end o f the brass tube . Leave a short section of tulle effec­
tively short ing the e nd of the brass tube. It ....-ill provide rig idi ty to
your antenna . We had our slots cut through to the end of the lube.
This resulted in the slot bowing open starting at the CUI spacing of
0 .156 inch to something like 0.250 at the far end o f the tube.

To bri ng the slo t into the desired d imension of 0 .1 56 inch. I put
a set o f six automoti ve hose clamps O il the slot element length and
adjusted 10 make the slot conform to specifi cations . It sprang open
again when I remo ved them . r re-applied the hose clamps. he ating
the brass section and clamps o n a gas range to maximum heating
of the brass till it was ncar as hot as the two burners o n the stove
could provide (15 minutes).

S lowly red uce the heat over an add itional IS-minute low heat
cooling proced ure . Then 10m o ff the burner and let air-coo l for an
hour or so. Do not cool with water. Once cool. the brass has been
re-anncalcd and sho uld show fe w sp ring ing propert ies . Kerry
N6IZW de ve loped this part of the procedure for annealing the bras s
to conform 10 de sired width .
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Fig. J. Slo t anlm lla construction. Note 101' end of brass tube has

short Oil end. Second short determined when frequt'lu:r measu re­
mel/t.\" for /2% made and short placed 8 inches abo ve center feed
balun Oil a lltelllUl / constructed. Bottom short same scenario as top
short and adjustment shan spacing. 8 inches in Illy construction tess.
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Fig. 1. 200 ohm balun construction using a length ofO. 14/ solid
copper coax . Length ofO. 14/ coat should be long enough to at­

tach balun and make connection 10 coax COllllector ell bottom of
anlenna. Balun slo t length should be 1.85 to 1.9 inch es long.



1'11010 A. PVC mOl/nl using a 90 degree "T", end cap, and an
elbow. a/l I- / /4 inch eve SCIID -ul fiuings.

Photo B. Top of finished slot antenna showing end short and
fi lial short after adjusting the slot 10 resonance at 1296 MH=..
Same as Fig, J.

The slot dim ension sho uld be dose to
0 . 156 inch. Remove the d amp at the top
end of the slo t and solder a short across the
oJX'n end of the slot 10 hold it al 0 .156 inc h.
Remove the rema ining d amps and c heck
the slot dimen sion. I usc a file to smooth
o ut the remaining length of slot to make it
uniform. The fi le width was 0. 145 inch a nd
worked we ll to smooth out the s lo t wi dth to
0 .156 inc h.

With the top of the sial shorted or left
closed. measure down the length of the sial
for a length of 20-3/4 inches. Mark thi s SpOI
as the starti ng e nd sia l length . It is longer
Ihan we req uire but gives you some fudge
room to adjust without re positioning the
ce nter feed balun. Form the length of 14 1
coax and ba lun to fit ncar the ce nter of the
slot a nd then formed back 10 the rear of the
inside of the lube . When all is formed prop­
erly with the 141 coax hard-line. tin the e xact
center left and right side of slot center. and

solder the ends of the two leaves of the balun
to the slot ceruer side s. Gently do a little
j igg lin g to fina l-form the end of the 14 1
coax corni ng o ut the bottom of the brass
tube . So lder it well 10 the bottom of the brass
tube to form a rigid holding structure to sup­
port the coax fixed firmly 10 the bo ttom of
the tube . Most important is that the balun
end he free from stress from the coax con­
necto r feed end. and anchored we ll in the
rear o f the slot ante nna (sec Fi~. 3).

Now comes the fun. If you do no t ha ve
test eq uipment then you might want to use
the stock d imen..ions I used in my co nstrue­
tion. 1f you have a micro wave power meter
and di rectio na l co upler as described last
time in my "Above & Beyond" column, then
yo u're ready to c heck SWR, or rather re­
tum loss.

With the directional co upler connect it
backwards fro m nonnal power measure­
ments. This will allow re fl ected power to

be measured at the sample port . With + 10
dBm @ 1296 ~IHI forward po wer to the
antenna I read a -4 dBm powe r refl ected
with no antenna o r a short p laced on the
coupler antenna connection. After replac­
ing the antenna as a load, check the meter
reading . Next, solder small strips of copper
across the slot to decrease the slot length ;
th en tri m 10 freq ue nc y. Sym metri ca lly
c hange the len gth of the slot abo ve a nd
belo w the cen ter balun lap point . In my
antenna measureme nt, I fou nd 18 inches
to be very near to tal s lot length fo r best
return lo ss (best SW R ) @ 1296 ~1Hz .

Pro bably could have done be tter, bu t it was
good e noug h for me. At 8 inc hes length
(above and be low of center balun tap poln r). I
measured -19 dBm power with + 10 forward
power used for the test. Sub tracting the -4
with a short gives me a return loss of 15,

Con llnued an page 56

Photo C. Centerf eed of slot lIll/enna showing each edge ofcenter
feed point soldered to / 41 balunside contacts. or "leaves. "

Photo D. Bottom end of slot antenna showing end ofcut slot and
soldered final adj usting copper strap forming final adjustment for
1296 MJ(:..
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HOMING IN
Radio Direction Finding Joe Moell P.E. KC)OV

PO Box 2508
Fullerton CA 92837

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

From Radio Camp to the World Championships

A summ er C<lmp for transmitt er hunters? Why not? Most hams have heard abo ut Radio Camp
licensing courses p Ul on by the wondertut Handi-Ilam organization in Minnesota. Las: year l told
you about Radio Camp for teens in Texas, where they get licenses, win bendie-telkies, and do some
UHF transmitter h unting witt: them. This year brings the first Radio Cam p [or lovers of interna­
tional-rules on-foot hidden transmitter hunting, also called Ioxteiling, radio-orienteering and ARDF.

I n A ugust, eleven would-be champion ru­
dlo-orlenteers from seven slates went to

Europe, where they spent one week of in­
tense training at an ARDF Radio Camp. then
the next week at the Eleventh ARDF World
Championships (WCs). These enthusiasts
were Dick Arnett WB 4SUV. category M50,
Erlanger. KY; Bob Cooley KF6VSE, M60,
Pleasanton, CA; Dave D' Epagnie r K0QE,
M40, Longmont, CO: Bob Frey WA6EZV,
M50. Cinci nnati. OH: Marvin Joh nston
KE6Hr S, M50, Santa Barbara. CA: Harley
Leach KI7XF. M60. Bozeman. MT; Nadia
Mayeva . D35. Mooresville . NC: G yuri
Nagy KF6YK N. M40, Maspe th. NY: Larry
Noh le N0NDM, M40,Aurora . CO; Charles
Scharlau NZ0 1, M21 , Chapel Hill. NC ; and
Csaba Tiszuarto . M21 , New Yo rk. , NY.

While there, they came closer than ever
to hearing o ur national anthem played d ur­
ing the awards ceremony. I'll have more on
the championships later. but first. the camp.

Hard work in Hungary

Regu lar "Homing In" readers will recog­
nize Gyuri Nagy Kf 6YKN as the Hungar­
ian ham with U.S. re sident status who has
bee n teac hing and tra ining stateside hams
in the fine points of ARDF since USA fi rst
went to the WCs in 1998. Before that, he
had won medals in Hungary, whe re hi s
original call is HA3PA.

Wi th th e ARD F WCs taking place in
Slovakia this year, the logis tics were per­
fect for Gyuri to se t up a week of intensive

trainingjust be fore hand in his native home­
to wn of Pees. (It's pronounced "PEDGE"
10 rhyme with "edge.") He lping him were his
wife Susan and his sons Daniel and Tho mas .

Rules of the International Amateur Ra­
dio Union (l ARD ) for WCs pcnnit each
country to e nter a maximum of three per­
so ns in eac h of the five age categories for
ma les and fo ur age categories for fema les.
In categories with more than three applicants
for our team. selection was based on perfor­
mances on the First USA ARDF Champion­
ships last summer in Alhuquerque and the
Second USA ARDF Championsh ips last
spring ncar Atlanta.

ARDF Team USA membe rs arc amon g
the best fc xtailcrs in ou r country. Neverthe ­
less, they are ne w to the sport. as are most

Photo A . Around the dinner w hit, lifte r a bllsy day of training in
Hungary are members of Team USA and Team Australia. The
empty chair belongs to Karla Leach KC78 1A, who took the
photo. Clockwise around the table from there are Bryan Ackerly
VK3YNG, Bob Cooley KF6VSE. Marvin Johnston KE611TS, Dick
Amen WB4SUV, Adam Scammell VK3rDF. Hob Frey WA6EZV,
Harley Leach KI7XF and Bruce Paterson VK3TJN. Standing in
back are hosts Gyuri, Thomas, Daniel, and Susan Nagy. Csaba
Tiszuarto. another t('(1/1I member and native of Hungary, was /101

presentthat evening. (Photo by Man';" Johnston KE6HTS,
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Photo H. A RDF Team USA shows the flag at the WC opening cer­
emonies. In the front ro"; left to right: DQ\'e D'Epagnier KOQE,
Csaba Tisznarto. Larry Noble NONDM. and Marvin Johnston
KE6/1TS, Hacl: row: Dick Am t'/( WH4SUV, Hob Frey WA6EZV,
Karla Leach KC7BLA, Charles Scharlau N'LOI, Nadia Mayeva,
/Job Cooley KF6VSE, and Harley Leach KI7Xf: Not pictured:
Gyuri Nag y KF6YKN. (Photo by KE6HTS )



Photo C. Larry Noble NONDM crosses the 80m finish line and
gets ready to register his SPOR1idellt chip, (Photo by KE6HTS )

Photo JJ. Once a DXer, always a DXer. Boh Frey WA6t.ZV operates
special events station OM9FOX, (Photo by KE6HTS J

stateside hams. So it was good that six memo

hers of Team USA and three members o f
Team Au stralia were able to take the extra
time 00 attend both Gyuri's train ing camp
and the WCs (P hot o AI.

"Gyuri did a superb jo b." says Team USA
Co-Captain Dick Amen WB4SUV. "I think
I d id much better as a resu lt o f the tra ining

camp. It wasn' t j us t from hunt ing lot s of
transmitters, but he also would sit down with
us and explain the types o f co urses - clas­
sic, nonclassic and so forth. A s soon a s
Gyuri looks at a competition map, he can
usually tell approximate ly where the trans­
mitters will he, and even which numbers
will be where, because of the distances that
must be traveled by the various category
competitors. We benefited from his years
o f experience."

Agree i ng wi th D ic k wa s lon g-tim e
orienteer Bob Cool ey KF6VSE, who eel ­
cbrated his 60th birthday d uring the WCs.
"It's important to make a lot of mistake s
whi le practicing, and work so that you don 't
make them in the futu re:' he e xpla ined. "I
got the opportunity to get fooled in a variety
o f ways."

Marvin John ston KE6HTS was on his
way 10 his third WCs . " Be fo re the tra ining
camp. we went to the Hungarian national
championships," he says. " From what I un­
derstand, they weren ' t differentiating be­
tween Hungarians and vis itors, If one of us
had taken first place, he would have been
the Hun garian national champion!

"T hat wasn ' t like ly," Marvin co ntinued ,
" beca use the Hungarian team ca nd idates
had the advantage, They had been practic­
ing o n the same terrain for a week. Satur­
day was the 2m hunt. Sunday was SOmeters,
and both were on the same map. The courses

were q uite long , Not surpri sing ly, Gyuri
took a second p lace ,"

Team USA's o ther co-c aptain wa s Bob

Frey WA6EZV. who exclaimed. " I was just
tickled to death with that camp ! It was fan­

tastic ! We had two full courses in a day
some times, and Gyuri pretty much se t them

all up himself. We students we re so thank­
f ul that we got tog ether at the e nd a nd

bought him a ne w digital ca mera ."
"Gyuri co ncealed the transmitters ve ry

wel l." KF6 VSE added . " He p ut the flag

about IO mete rs away. T hat was to keep
passers-by from seei ng the flag and stealing
the transmitters ."

On to the main event

The wee k of train ing passed q uickly and

soon it was time to head for the WCs . This
year 's site wa.. Tatranske Matliare in the

Hig h Tatras orthe Slovak Republic , at about
900 meters e levation. Two Slovak hotels

the re had bee n take n o ver for the exclusive
use of competitors.

WA6EZV expla ined how their caravan
got from Hungary to Slovakia . "The Aussies

we nt up with us too. Gyuri drove his ve­
hicle . He also arranged a minivan that I think
belonged to Csaba's sister, Csaba drove that.
There was another car that took the re st o f

the people up ."
Although the s ite is called the Hi gh

Tetras . the eleva tio n was only abou t 2,000
fee t, much le ss strenuo us than the 7,(X)()­

fool mountains ncar A lbuquerque last year.
'The weather was gorg eous," says WA6EZV.
"There was no rain until after the la<;.t hun t,
so we didn't have to contend with lightning.
Since it was usually lightly overcast and cool,
yo u co uld run without o verheati ng ."

Tuesday, September 3 was a day of prac­
tice and the opening ceremonies <P hoto 8) .

" At the practice, the Aussies d iscovered that
they had left their RDF antennas in thei r
packing tubes dow n in Hungary: ' says Bcb
Frey, " Dick and 1loaned the m o ur spare tape
measure beams. We had doubled up on al­

most e ve rything , e xcept two-meter rece iv­
ers, which was to ca use us problems late r. I
had two 80m sets but only one 2m se t, whic h
., ."
IS rromc.

For the first time in the ARDF w e s.
SPORTIdc nt c hips were used fo r accurate
registration of eac h competitor 's tota l time
and the times to each fox (P hoto C). Time
limi ts for events at the World Champion­
ships arc typi cally two hours.This time, they
were two a nd a half hours. Apparentl y the

Slovak organizers knew that thei r courses
were e xtra d ifficu lt.

Bob Frey says, "At o ur team meeting be­

fore the firs t e vent, the last thing I told e v­
eryone was to be sure to head for the finish
early e nough to avoid going overti me, But
five went over anyway. The courses were
the harde st I' ve e ver see n."

"The training camp wa... very helpful for
guessing running times," says WB4SUV.
"but thi s 2m course foo led me. Coming from
the fox farthest out I had 37 minutes to make
it home , I thought I co uld get to anywhere
o n the map in that time , but it was unbe­
lievable what I had to go th rough ,

"There was o nly one good route ," Dick
contin ued. " It was a very sma ll corridor of
a trail, and if you missed it as 1did , yo u had
a g rue ling experience because there was
only heavy vegetation and swamp. I had to
go uphill at about a 45-degrce ang le, and it
was a long uphill. I was sinking almost to my
knees e very step because there wa... wate r
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PI/Ow E. Nadia Mayem, TetUII USA Sbest perjormer in Icnns ofplace­
mem. stands at/he 80m finish \{'it" Charles Scharlau NZOI (left)and
co-captain Dick Amell IVH4SUV (right), (Photo by KE6HTS)

Photo 1-: This P!C-blu et! VHF r/lller, code-named "Ozstod." (l{­

taches to the cover of the ROil Graham RXl AR[)F receives:
(Photo f rom presentation by IVB8 IVFK lim! K5ATM )

For want of a coil " ,

coming do wn the hill side . When I got back
to the hotel. I threw my shoes away: '

171b out of 30 in the new category for men
60 and o lder. He was featured on the co ver

o f 73 Maga zine for January 2002.
T hursday wa s a day off fo r the compcu­

WA6EZV crossed the 2m fin ish line with tors. with cultural and sightseeing advcn­
rures. Some found time to operate special

45 minutes to spare, hut thai was because
event station 0~t9FOX (Photo OJ. Reslt.'d

he cou ld only hear and hum two o f his four
and recuperated. the competitors were up

required foxes. " The local oscillator (LO)
early on Friday fo r the 80-meter hunt, T hei r

coil on my ROll Graham receiver apparently
initial hearings led most of them up a very

went funky," he says. " It worked line until
we go t 10 camp in Hungary. Gyuri had all steep hill right o ut of the starting corr idor.

" You had to sec thi s hill ," WA6EZV rc­
his trausmntc rs operating down near 144.0.
Becau se the RXI doe sn 't cover the entire calls. " You'd th ink you were near the lop.
4 MH z of the band, I had to retune the LO but then you ' d make a bend in the road and
down , h worked fin e un til the last day of - oh. no - more hill. Fox M0 5, my first,
the camp, then it quit . Harley Leach K17XF took me 50 min ute s 10 fin d even though it
and J worked a nd worked on it and we was o nly two miles away. The we t hi ll in
thoug ht we had it fixed. hut o n the training C hina two years ago was a cakewalk COIl1­

day I could te ll it s till wasn' t working right. pared to th is one. The who le course had to
"C harles had a spare RX I , so we took it be at least 10 kilometers, A couple of foxes

to the practice on Tuesday. It was fine. o r were way o ut on a mountainside: '
so I tho ught, hut it turned out that his reo Later. KE6HTS d iscussed routes with two
colver also wa sn't tuning down low enough , o f the med ali sts in M50 ca tegory. Oleg
The bottom e nd of his tuner was the hO I11 - Pursa UT4URL o f Ukraine . who wo n the
ing beacon frequency, and the fo x. transmit. go ld in 1:28 : 14 , indeed ran mo re than
ters were lower than the homing beacon. 10 kilometers. Tchermen Gouliev UA3 BL
They were so strong that I was copyi ng them o f Russ..ia took silver with a lime that was less
OK on the image frequency. than two minutes over Olcg ' s. but Teter-

" Using Charles' set on the 2m hunt, I was men's route was o nly about 8.5 ki lometers,
able to hear a weak image of one o f the It was this day that Te am USA came
transnuuers. so I tracked that down. T here within two minutes o f bringing home its first
I heard another weak image. I found that, medal. Nadia Mayeva, a former European
but I co uld n't hear anything else. so I went ARDF champion who now lives in North
to the finish: ' Carolina, took forth place in D35 category

Not surprising ly. Gyuri Nagy KF6YKN (women ages 35 through 50) hy finding her
led Team USA in the 2m standings, Ru n- four required transmitters in 1:49:02 (Photo
ning in the hotly contested M40 categ ory F.). She was edged out by Han Chunrong of
(males ages 40 through 49), he placed fi fth C hina, who wo n the category bronze medal. ,
out o f 50 competitors with an excel lent time III 1:47 :20.
of I:13:22. Only two Ru ssians, one Slovak, "O ut on the big course, Nadia thought that
and one Estonia n did better in that category. she was doi ng so poorly that she almost gave
Another notahle performance was that of up," WB~SUV reports. " As it turned DUI.

60-year-old Harley Leach KI7XF, who was she missed the go ld by on ly a little more
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than o ne fo x cycle: ' USA also posted tea m
M7DrcS in fou r categories on 80m. Whi le they
weren't medalworthy, they we re better in
some ca te gories tha n Austria. Belaru s,
Bosnia-He rzegovina. Croatia, Eston ia .
France, Japan. Korea . Netherlands, Norway,
Romania. Slovakia, Sweden. and Yugoslavia.

Karla Leach KC7BLA represented USA
and IARU Region 2 o n the International
Jury overseeing the competitio ns. Her as­
sig nme nt was Course Marsh al at one of the
fo xes, "She was out in the woods for sev­
eral hours:' says WA6 EZV, "and they didn' t
give her a chair or anything. She harrowed an
air pillow from me just to have something to
sit on."

There' s a lot more 10 tell abo ut USA's uip
to the 200 2 WCs. incl uding stories about
breaking into a cas tle , the de fective trans­
miller. sinkholes. and a bee sting . All that
will have to wait until next month . Mean­
while, you can find out which countries won
medals and view all the Team USA memo
bcrs' course times at the "Homi ng In" w eb
site.

Many tha nks to the ARRL Foundation
and the Colvin Award Fund for providing
e ntry fees o f Team USA. which included
food and lodging during the competition.
Team me mbers paid for thei r own training
expenses and airfares.

An important correction

September's " Homing In" covered the
2002 Dayto n Ham vention Foxhunt Forum,
featuring presentatio ns by severa l hams on
technical a nd tac tical RDF topics . One was
Ge rald Schm itt KK5YY o f Los Alamos.
New Mex ico , who described a lo w-cost
PIC~ba.<>ed phase locked loop (PLL) tuner
for the Ron Graham RX I two-meter ARDF

Continued 011 page 56



ON THE 60
Mobile, Portable and Emergency Operation

The Physical QSY

Steve Nowak KE8YNJ7
804 Bonanza Trail

Cheyenne WY 82009
fke8yn@ netzero.netj

Some people never move f.1T from home. while others find ituu moving is a repeating event. If
you face a move, you may "'.'mt to add a few things to your "To Do " list that affect your ham
radio operations.

A s you read this, I'm in the process of
mo vin g to Chey enne . Wyomi ng .

Cheyenne is a beautiful place in the high
plains about 1.000 feel uphill from Denver.
I hadn't worn a cowboy hat since Rin-Tin­
Tin was a popular black-and-white televi­
sion show, However. thai got remedied in
Ju ly as I helped provide comm unications for
Cheyenne Frontier Days - both hal and
boots are required pam of the official uni­
fonn. As you might g uess. I' m q uite pleased
to he here . hu t I still fi nd mo ving to be an
onerous tas k. However, being the cock-eyed
o ptimist that I am. I try to find the sil ver
lining that surro unds the dark clouds,

Naturally. the usual and customary issues
that surround mo ving are pretty selfevident.
I need to fi nd a house that the XYL finds
acceptable . Need to arrange for uti lit ies a nd
insu rance o n the house . The re 's daycarc fo r
the kid.., tags for the cars, etc . When it comes
to ham radi o, there arc some re adi ly appar­
cnt issues to be resolved. Need to file a
change of add ress with the FCC on my license
and program the loca l repeaters into my ra­
dios. But with every c ha llenge there is all
oppo rtunity, so what arc the o pportunitie s
that present themselves with a move?

Here are a few to consider. If you read
the columns recently about setting up an
emergency HF operation s, you may find
these catego ries to be a bit fam iliar. This is
prohably because a permanent move and
sett ing up a temporary sta tion are pretty
similar.

I. Ham shack - Most shacks tend to
evolve with eq uipment being added after the
latest ham fest and parked in whatever loca­
lio n seems avai lable at the lim e. Mov ing
presents an exce lle nt oppo rtunity to rede­
sign the ham shack in a logical and operator
friendly way. Which desk/table/h utch do I
want to use for my main o perating position?
Do I want to have my main com puter in
the ham shac k, o r is thai more of a fam ily

com puler, no w'? If so, do I want to network
the ham shack compute r to the o ther com­
puters? Is this a good time to go wireless
networking? In my casco I'm an tic ipating
sepa rat ing my APRS system fro m my
PACfOR and HF sys tem. I'm thinking se­
riously of putting APRS on both VHF and
HF with a possible Internet gateway. If so,
this will not require the same type of desk
based layout as my main HF system since
it will be primari ly an automatic system . II
will he located so that the feeds from my
weather sta tion are read ily available . but
won 't req uire a com for table place to sit fo r
long pe riods since I don 't ex pec t 10 be
spend ing a lot o f o pe rating time sining at
these rad ios . For APRS it's more a c heck of
the data and move o n. On the other hand.
by mo ving APRS ou t of the way, I can make
my mai n HF station much more com fort­
able with more room to spread out. Of
co urse this a lso has me thinki ng about wha t
gadgets or gizmos would fi ll up the space I
cleared. One last issue to cons ider is deter­
m in ing the perfect location for the ham
shack. I like (0 be at or near ground leve l so
I can get a prope r ground into the shack. I
also like to be slightly separated from the
family so the noise from the shack doesn ' t
bother them, yet close enough that they
don't fee l that I' m trying to avoid them . Fi­
nally. the new location must fit in with the
o verall geographic plan as determi ned by
the XYL.

2. Antenna system - Wi th the a ltitude
of Cheyenne, I figu re a little antenna a lti­
tude should go a lon g way. I ha ve a little
o ver an acre and there are some pine trees
on the prope rty, so there are some possi­
bili tie s. At this point I' m co nsidering a ver­
tical and a dipo le for gene ral HF operations
as a starter, Later. I'm hoping to add a tower
with a Vagi for atleast 10--20 meters with a
2-meter/4-W ~tHl vertical ly polarized beam
over that. On top of eve rything I'd add a
ve rtica l z-metcr ante nna fo r APRS. O f

cour se there wou ld be a few addi tional mis­
cellaneo us a ntennas that ....'o uld sprout o n
occasion, but the main fann would be pretty
complete with these .

3. Po wer system - As long as I'm redo­
ing e verythi ng , I might as well check ou t
my po we r sy ste m . T he pre limi nary ap­
pro ach I' m going to take is to power the
APRS and VHF sys tems from ge l cells that
are connected to the A & A Smart Cha rge r.
That should keep me running for quite some
lime in the e vent of a power loss. While I
do have a deep cycle tro lling battery for the
HF rig,' haven 't yet deci ded on how 10 re­
charge that. Cheyen ne does ha ve two natu­
ral forces that are plenliful- sunshine and
wi nd - and it should be possible to tap i r uo
o ne of those. bu t I ha ven't decided which
directio n to take. I am leani ng to ward solar
power stric tly because there are no moving
parts, bUI g iven the winds we ha ve. a wind
turbine might be more effec tive. When I do
decide,' am planning on mounting the deep
cycle battery outside in a weatherproof case
so that any hydrogen vapors will bediss ipated
without c reating a fi re hazard.

4. Evaluation of potenti al hazards- Ea ch
area ha s its o wn pote ntial hazards 10 face .
Along the coast there is the danger of hurri­
canes. In Caftfomia, earthquakes present a
th reat. Here the most common events ap­
pear to be weather-related, with high winds
and severe storms with tornadoes being
among the most severe. To me this presents
several issues.The fi rst is that Skywarn wi ll
be a key player and I will need to get o ri­
e nted to the procedures used in this area.
Second. I need to evaluate my sta tion in
terms of hig h wind issues. If I do e rect a
tower, I need to make sure that it is rated
high enough to deal with the e xpected wind
velocity. My dipole will need 10 be installed
so that it has enoug h give in the wind so as
to pre vent the wi re from be ing stretched and

Confin ued on page 5 6
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NEW PRODUCTS

2002 Christmas Key
In what i.. becoming a ham radio Christmas tradition, Morse

Express has released its 2002 C hristmas Key, a gold-plated rmnia­
ture brass key thai will double nicely as a Christmas tree ornament

The Morse Express key is a fully operat ional miniature key,
hand-machined fmm .·;o lid brass and plated in gold. It measures a tiny
2-318 by 1· 118 ircbes at the base aid weighs a surprising live ounces.

Tbe 2002 key ircorpeutcs several improverrcrasover th: 200 I key.
iocluding miniature birding fOSlS forcable coerecton chased \\iring
on theboncm. and an ebony knob.The base is a little longer 10 accom­
modate the binding posts, and a little thicker for added stahility.All of
the usual adjustment'; (trunnion hearing tension. lever spri ng tension,
and contact spacing) arc available by means of gold-plated screws with
matching locknuts. and the indemcdknob is very easy 10 use.

The machining and assembly processes were done by hand.
The base o f each key is e ngraved with Morse Express 's "Speedy
Key" logo and "C hris tmas 2002:' This is a limited ed ition o f
250 keys. and each hears an engraved seria l number o n the base .

The 2002 C hristmas Key is $59.95 plus slh, and is availab le
only fro m Mo rse Express. Photos and more in fo rmat ion arc
avai lable on the Morse Express Web site at (www.MorseX.co m).
where yo u will also find secure ordering facilities.

For further informat ion . ca ll 303-752 -3382 o r E-mail
(nl fn @Morse X.comj.

Gordon West Extra Class
Prep Materials

Gordon West WB6NOA has
released his new Extra Class
Element 4 license prep book
and audio casscncs.

' The all-new Extra Class test
is actually easier to prepare for
because some of the compli­
cured old q uestions were el imi­
nated, and all new questions arc
actually reworked Advanced
Class and o ld Extra Class ques­
lions: "says west, who has iden­

uficd the mo..' new quest ions OIl

the Extra lest as the si mple new
ru les and regulation topics.

The hook and tapes cover
all 801 questio ns and answers,
and an upbeat description of
the correct answer. West also
reveals so me of his classroom
secrets on how to spot many
of the technical correct an­
swers BEFORE you begin to
....o rk OUI the problems on your

calculator. All calculator key­
strokes are clearly explained
fo r those hams who may he a
litt le rusty o n trig!

All Gordon We st training
materials are published by fl.1as­
ter Publishing. Inc .• and all of
this ma terials arc avai lable at

ham radio dealers throughout
the country and via mail order
from the W5YI G roup hy cull­
ing 800· 669·959·L Gordo n
West Technician and General
Class hooks for beginners are
avai lable at Radio Shack stores
everywhere in the US A.

We s t re gu larl y tr av el s
widely, a tt end ing ham fe sts
and offeri ng training classes.
and his o n- the-a ir acti vitie s
e xempli fy hi s ac tive part ic i­
pation in the Amate ur Rad io
Service .

Breakthrough Product Designed
for Monitoring Professionals

AO R USA has created the AR· O NE. a new wide-range
communic ations receiver capable of'monitor ing any frequency
fro m 10 k l'lz to 3.3 G Hz wi th e xce lle nt se nsi tivity, while
providin g maximum user fle xibility.

"T he AR· O NE Communications Rece iver was designed and
bui lt wi th compute r o pera tio ns in mind: ' sa id Takashi "Taka"
Nakayama KW6I. vice pre sident o f AOR ' s No rth American
o perations. T he AR·ONE has two RS-232C port s o n its rear
panel. 'This will allo w the join ing of multip le AR-ON E units.
As many as 99 AR-ONE receivers can be contro lled by a single
co mpute r."

T he AR-ONE was conce ived as a "breakthroug h" design . I'"
many features include ten VFOs: 1.000 memory channe ls: an
ultra-stable frequency reference osci llator: se lectab le tuning
steps and resolutio n do wn to o ne Hertz: the ability to monitor

AM. NFM . WFM , USB, LSB, C Wo and data modes; a triple­
conversion superheterodyne fron t end: adjust ab le BFO; hig h
intercept. multi-IF signal o utput ports at 10 .7 MHz or 455 kill ;
and more .

Operating features include the ability to control all functions
by compute r and most functions through the control bead. T he

. unit can communicate many sc ulugs and readings to the user
including such ite ms as signal band width and the strength o f a
recei ved signal.

The rear pane l has two RS -232C ports, an " N" connec to r
antenna terminal, two RS C in puts. power input, speaker output,
and the IF taps.

' T he A R-OSE is designed for professio nal users, such as
governme nts, military applications. law enfo rcement. labora­
tories, and others who require the u ltimate in a se nsitive. wide ­

range recei ve r," said Mr. Na kayama ," A t this time. we do not
ha ve plans to produce a version o f the AR,ONE that has cetlu­
lar freq uencies blocked, so it cannot he o ffered for sa le to the
general public in the USA: ' he said.

With the ability to link up to 99 receivers. the AR-ONE may he
an unparall eled resource for surveillance operations and high end

monitoring. The unit can he instal led in base or mobile operations.
T he user has the fle xibili ty to tune in inc rements of a single

HI.. making most o f the widely-used available RF spectrum tun­
able to the AR-OS£' Its ability to read out signal strength in user­
selectable dRIlV or d Bm units makes d irection finding more
scientific, and its ultra stable frequency reference brings a lab-quality
readout to the user in day-to-day operations .

Rear-panel IF outpu ts allow for seco ndary signa l processing
and ana lysis. One example o f a use for this feature is . AOR has
developed a working prototype o f an APCD 25 digital signa l
dec oder that should be available in the near future. In addition.
o ther acce ssori es o r computer programs make visual signa l
di splay possible. incl uding graphic displays for vector analysis.

"T he AR-ONE may well rede fine what is possible in terms
of monitoring," said KW61. "We believe governments need en­
hanccd tools for surveillance to keep pace with communications
development.s. One area of interest is the ongoing banlc against
terrorism across the world. We hope the AR-OI\'E can playa role
in bringing those effon s to a quicker concl usion:'
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THE DIGITRL PORT
Jack Heller KB7NQ

P.O . Box 1792
Carson City NV 89702

[http://kb7no.home, alt.net)

New and Improved Early PSK31 Program

You may not realize it, but we are terribly spoiled with all the new and great so/hl'are made
evsiteble for our hamming pleasure. Ifyou Ivane to take a trip into the nol too distan t past. you
will be amazed just how far things have come. In addition. you will find an old program thal will
pettotm just about as wetl as the new stuff witti ~1 Big Plus. lt will work under lVindows 3.1, 95/98
and NT.•'Ind. get this, with a comp uter as slow as a 486/ 33. You just need one witti a soutulcard.

How to get it going

I broke ou t the latest version of the G3PLX
PS K3 1 software the other day and go t it

up and running. which was not really diffi­
cult. The ted ious parts are tuning and totally
manual operation.

Even wi th the ski.upy little tuning win­

do w on th is program. you can d evelop a
technique fo r ease of tuning. The remaining
problem is need for type-ahead and flexible
macros. There is a well developed enhance­
ment by WD5GNR. aptly named the PS K
Front-end. You get these two programs to­
gether. do a Hnlc organizing. and )OU wil l he
surprised how wcH this combination wo rks .

Before I go 100 far. I must adm it to get­
ting in a bit o f a hurry as I was setting th is
up and didn't have all my duc ks in a row.
As most of us do . I was excusing my less
than crisp operating procedure to a ham at
the o the r end . Specifically, I had not goucn
the macros organized the way I prefer.

The contact had never seen this " antiq ue"

software and one of his parting comments
was. " I bel tha tmakes you feel like yo u arc
working with spark-gnp." Tongue-in-chec k
comment of course. hur it helped put a few
ideas in perspective for me. Chiefly. -l- o r 5
years is li"e an eternity in the evolution of digi­
tal moocs: so much has happened so quickly.

You may want to look into these programs
for more than just nostalgia purposes. They
wi ll run unde r Windows (I ran the m in
Win(5) with a lightweight C PU and mini­

mu m RAM . Also. if you take a look. you
will find versio ns for the PS K3 1 softw are

written for other platforms such as DOS ,
Linux and even a version to be used without
thc soundcaru by usc o f tile EV~ I module.

software, go 10 The Chari on the Web IhUp:/
/ kb'Zno.home.au. nc t] and clic k Ihtt p://
aintel.bi .chu.eslpsk3 1.htrnIJ. You will likely
be drawn in by some of the great info that
you never knew existed about PS K3 1. Click
o n the Available So ftware link and you will
see what I mean abo ut so many varietie s
available.

To ge t the other so ftware to rea ll y make
this projec t Fly, agai n o n The Chart, click
o n: [www.a I-wi IIiams .com/ wd5gnr/pskgnr.
hun] . Once there . you are in for another in­
formation harvest. You will need thc Hel p
File . b ut that come s with the PSKG~R

do wn load and installat ion. The He lp file is
in HT ML. so it will open in your browser
when you need h.I found it was a great he lp
as I was o rganizing the macros. Also. you
may want to download the P1T pro gram.
Nice to have that automated.

Installatio n goes pret ty much by the book .
The PSK3 1 software insta lls in the root di ­
rectory and the PS KG:'\R magically finds
its way to the Program Files as it installs. If
you instal l the fYIT package. it goe s with
the PSK G NR fi le.

As I loo k back at th is. I may ha ve missed
something . The Setup menu in PS K3 1needs
your callsig n and then as ks you to desig ­
nate a PIT serial port. It app<"ars the latest
version 1.08 has its o wn PTf control writ­
te n in. I have e very thing ins talled and it
works. b UI to keep some of the co nfusion
down to a mild mar. atthe time o f this writ­
ing. I brought up the PS K3 1 program all by
i tself and sure enough. the PTf controls
from that software j ust as well as from the
PS KG!"R fron t-end . They do not fight each
o ther as the transmit contro l from either
program keys the rig . I will leave it alone .
See what works fo r you.

You can d own lo ad eve ry thing yo u see Anyway. the setup in the PSK 3 1 program
in usc he re as free ware . Fo r the PS K3 1 is very e lementary bec ause the operatio n o f
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the so ftware is very bare-bones. Works well.
justlacks fo r the nicetie s of co nvenience.

Enter the need fo r the PS KG NR front­
e nd. T his program is a marvel in its own
right. You will find once you have config ured
this program to your liking that about the only
thing you will miss may be rig control. It even
docs some semi-automatic logging tha t really
is a he lp.

Many features made to order and
some DIY

T he firs t th ing to impress man)' o f us is

ho w o ne program can search around a com­
puter with so many file s and d irectorie s.
home in 0 1\ another program and exec ute it
wi tho ut any hints from the operator. At least,
as best I recal l no w. after the installation o f
the pro grams. when the PS KGN R was

booted. it automatically found the PS K3 1
program and booted it at the sa me time .

There is a place undcr Tool v rjpuons to in­
se rt the pa th and it is there now, so if it could
not be fo und by " sniffi ng" for so me reason.
the path could he written in .

So m uch for magic . Under that Tools!
Option pull-do wn you will find many deci­
sio ns to make . Fort unatel y. the Hel p File
will do its job for you and get you th rough
the rough spots.

If yo u go 10 Tools! O pt io ns! O ptio ns. yo u
will find a lot of choices. Two that arc a big
hel p is to check " Macro Palette o n start"
and . if you have a C D ca lls ig n database.
check "CD Lookup Windo w on stan:' If you

can display these windo ws. you will be sur­
prised wh at great crutches they can be to
te ll what is go ing 0 11.

One of the reason s fo r the palette win­
dow fo r the macros is there arc 11 0 lit tle
boxes fo r the other sta tion's caltslg n and
name . You e nter these manually when a
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If you're a No-Code Tech, and you're having lun
operating, tell us about it ! Other No-Code Techs
will enjoy reading about your adventures in ham
radio-and we'll pay you for your articles. Yes,lots
01 nice clear photos, please. Call Joyce Sawtelle at
800-274-7373 to get a copy of "How to Write fo r
73 Magazine."

Beautifully hand-polished.

S tamped brass case and
bezel.
Curved glass crystal.

Wall or bulkhead mounting .

Made s o we ll the y la st from
ge neration to generation!

Order this month and save
$201

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237

Chelsea Clock

Clockmakers since 1897
The choice of The Coast
Guard Fo und a tion .

Quartz Clock

4~ Dial

Macros - the indispensable tools

window appears after hitting F12. No, mere is no double-click to
capture those bi ts of info.

However, once me other station's callsign is entered, your mac­
ros work (we will get to mat) and you can hit the Lookup Now
burton in the callsign window and the CD will feed me information
to the other litt le window. Rea lly is magic and it gets be tter with
some work.

One more item before we hit the macro department. The pro­
gram does not really interface directly with a log program but pro­
vision is made to send the current QSO info in ADIF format 10 a
file of your choice for readi ng or import into a log program at a
later time . If you are like me and keep a running log, this answers
at least fifty percent of the need. Beats paper and pen.

Whal's more , when I went to send the QSO shown in the
screenshot to me log file, I paid closer attention man I had on me
first experiment and found I could, at that point. enter all the infor­
mation I ever wish to enter by taking advantage of the pop-up scree n
that asks details such as frequency, time started and time finished,
e tc. In a ll , I entered 12 fie lds, then whe n I viewed the info, I
fou nd there were only about two of them in need of alteration
before I would have imported them into the log program of the
hour. I did the entry manually, but if this were to be a permanent
mode of opera tion, it woul dn 't tak e mu ch 10 make the ent ry
nearl y auto mated.

The macros are not all written out for you as with some other
software packages. Some macros come ready to run and seem to
be written in stone. I have about a half dozen that make me feel
naked when they are not available .

I wrote these and left the originals intact and confused myself
with the disorganization. How th is comes about is simple. The
PSK31 software has IOmaeros addressed directly by function keys
and you ca n' t mess wi th these . The PS KGNR program has Shift+F
and Control-F keys available and you can a lter almost all of these.
The one I could not find a way to alter or copy is the Compose
screen Clear command, whic h is CTRL+F9.

After a bit of reorgan izing and study I decided the best solution
was to put my favori te s in the Shift+F category. That made for the
least upset in my usual operating routine. For a time I had popular
macros spread every which way and could not find them when

needed.
If you have successfully written macros in plain language for­

mat. this is not much of a stre tch. The Help File will give you me
information you need and lists the commands that are available .
Allow yourself an hour or so to master this, and the n operating is a

rea l pleasu re.
Now, about that tuning problem. The waterfall is small . That is

the only way you ean describe it. The width is approximately 500
Hz as I measured it. Nothing like the 2 to 4 kHz we are spo iled
with these days.

You will find you can help your cause a 101 by listening for the
pitch of the stronger signa ls. It won't take long to realize by their
pitch whether they are above or below the frequency covered by

the waterfall.
Then, as you cross a PS K31 signal, you will notice the tuning

indicator above the waterfall changes color and becomes yellow.
When the color is right you are close. If you are close enough the
AFC will home in on the signal , but it is a bit slow, so it is best to
tweak the tuning to get as close as possib le.

I found so mething while tuning that I don't th ink I ever rea lized
when using this program in the beginning. You can click a signal
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Many of you recall the ongoing opcrat­
ing system war within this shack, I have
espoused the merits of using Win98se for
general ham use and it is, overall. the most
successful of the various Windows operat­
ing systems. Some hams report excellent
results with Windows XP, and there are even
a few who are using the dastardly Wi ndows
Me which gave me tits and de finitely docs
not work with quite a bit of the popular
hamware.

The local problems started to reappear in
a slightly different fonn as I added more
software packages to this machine. There
arc at least 45 different utilities, ham pro­
grams, and the neccs...ary word processors,
graph ics programs, and other such necessi­
ties installed. and I have been warned that
too many programs is a definite no-no.

The major problem now? The blue screen
error-syndrome . A lot of it can be traced
to bac kground ready-to-run software that
apparently is continua lly pawing at the
gate trying to get out while I am doing
something else.

I discovered a fairly simple solution while
tracking down another utility a short time
ago. I downloaded a registry repair program
named "Registry First Aid: ' It is a relatively
small easy to use utility that qu ickly and
efficiently removes the many unwanted reg­
istry lines that confuse the system. It is
shareware with a price tag of $2 1 for regis­
tration. If I use it often enough, the blue
screens are a thing of the past. The link to
download this shareware is now on the Web
in The Chart.

"Often enough" translates to several times
a week. It only requ ires a few minutes each
time around and really relieves the tension.
I was told by someone in-the-know that
Norton has a package that includes a regis­
try repair mod ule that bears looking into. I
am sure there are other similar programs.
b ut when you fi nd o ne that suits your
needs such as this one yo u wil l be one
happy computer user.

At this writi ng, the KB7NO Web site
[hnp:/lkb7no.ho me.au.net] that contains
The Infamous Chart which used to accom­
pany this column has been up and running
for about two months. Finally, allthe ducks
got in a row and it can be found with a search
on Yahoo by simply entering KB7NO as the
search.

This may sound unnecessary when the

Web site with Chart easier to find

Minor i rritant resolved
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care than what we have become used to
these days but it works.

A little hint: Check and adjust the "T x Freq
Hz" audio frequency (NET) to match the "Rx
Freq HI" (AFC). These. even with the NET
box checked at this station, did not track (by a
bunch). If they do not read the same, the other
station will never know you are transmitting
to him.

I found this software, when treated with
some tender respect and given a proper appli­
cation ofsetup and macrosis a greatperformer;
There is no problem with reception and the
audio drive works out j ust fi ne as it was set
for other software. The signal reports were
great and it is a blast to usc. Gi ve it a try some­
timc.lfyou weren't around in..the beginning,"
you will see for yourself what the pioneers
endured as they journeyed through that early
digital wasteland,

November 2002
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Pig. 2. Find the Cha rt.
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trace in the waterfall and the spot you click
will suddenly be brought to the center un­
der the tuning indicator. It takes a little more

Fig. 1. Keeps 011 1ickin '. These two seemingly ancient programs working hand-in-hand
will surprise )"011. Reat perf onnance with PSK3 1 0 11 \Vin 3.1.95/98. and NT, even with a
486/33.' The /lI'I'er left pane is the original PSK3J sbw as we used in the beginning. This
is anupdate to versoI .OX, but remains the allstere. no-frills descendent of what gave the
originat tiuitl 10 so mallY at the beginning of the digital revolution. Life became much
easier when along came the PSKGNR f roll1 end allowing customcabie macros, type­
ahead, and so many features we rake for granted nowadays. The upper right is the win­
dow displaying II/e illfo from the QRZ disk. Works I\'ilh all the popular databases. Below
that is the macro palette which displays as an OIl-screen "cheat sheet." I wrote and
placed a/l mv favorite macros ill rhe Shift+ F section to reduce brainfatigue, Some m (1C ­

ro.{ are written in stone with the regularfunction keys lind a f ew ofthese were duplicated.
YOII con lise at least 30 macros as yOIl desire, The tuning is accomplished I\'ith the tuning
dispiay in the 101\'er left of the PSK31sbw program panel. Though the waterfall is only
500 II:: wide and I'er)' shallow. you can carefully place yOlIY cursor a ll a sig nal rrcce.
click it , and it wilf center for you, Whell you are properly tuned the indicator ill the round
tuning window will change color and go vertical as shown. On idle, an IMlJ reading is
given in this round nrrn. There is no "box" 10 display the other station s col/sign or op­
erator name, mit/ this is a good reason to (Iisplay the macro palette (op tional]. Entry of
the cailsign is manual into a pone af ter hitting the F I2 key. From there you can do call
lookup eitherfrom disk or the Internet. Plus, when finished you can log 10 an externalfile
in A D1F format. AI/d, if you are really adventurous, there is provision for conlest ex­
changes with increments. Evervtiting but rig control. ttave fun.



QRP
Low Power Operation

Dayton Highlights

Michael Bryce W88VGE
Sunlight Energy Systems
955 Manchester Ave. SW

North l awrence QH 44666
(prosolar@sssnet.comj

Dayton Hamvenlion 2002 has come ana gone. For the most pan. the event wenr just tine. Except
for the weather! This time, on Friday afternoon, we go: buckets ofsp r ing rain. But it was a very
cold sp ring rain. Everyone was huddled under sheets of plastic trying to keep warm. /n [act , it
was the coldest spring 011 record in the slate of Ohio! Had the temperature dropped a few more
degrees, we 'd have had snow! But even with the rain and low temperatures. everyone seem ed
to have .1 good time; even the ven dors in the rain-soaked tlea m arket.

Once again, Ten-Tee was the attention
leader at this year's Ham vention . The

new Orion HF transcei ver gene rated a line
of hams waiting to ask q uestions and to p lay
with the radio . But for us with fewer bucks

to spe nd (t he Orio n comes in at $3.3(0).
the ne w A rgona ut V prod uc e d just as
much atte nt ion as the Orion .

The Argonaut V is the la tes t in a long line
of Q RP transceivers produced hy Ten-Tee.
Starting wi th the Argonaut 505. then the
Argonaut 509. perhaps the most po pu lar
QRP transcei ver ever made . The 509 re­
mained the company 's namesake un til the
Argonaut 5 15 came alo ng. The 5 15 was a

stripped do wn version o f the popular Tri­
Ion series 100 wall HF transceivers. There
were rumors of a "super QRP" rig coming

from Ten-Tee whe n the 5 15 was uisconun­
ucd. The radio turned out 10 be the Argo­
nautlL But a lackluster review in QST pur the
screws 1.0 the Argonaut along with the high
po wer version. the Delta ll. Let's hope the
Argonaut V does not fo llow in the footsteps

of the Argo naut II !

The Argonaut V - a closer look

When the crowds thi nned ourenough late

Saturday afternoon. [ managed to get my
hands on the prototype of the Argonaut V.
It's lightwe ig ht. co ming in at five pounds.
The d imensions a re 2.75 by 8.5 by 9 .7
inches. making it suitable for a backpacking
QRP operation from yo ur loca l park.

The Argonaut V is constructed entire ly
from surface mount components. Fo r those
of us who are accustomed to seeing boards
stuffed with through-hole pans. the Argo­
naut V seems q uite empty inside . With a
little bi t o f pushing and shov ing . yo u could

get the entire radio inside a m uch smaller

package.
The Argonaut V shares the front panel and

most of the sheer metal work o f Ten Tee's
6N2 transceiver.The difference is in the silk

screen ing of the front pane l. Of course. the
rear apron is different as wel l. since this is
whe re the PA is mounted.

I guess yo u could call the Argonaut V a
multipurpose radio . It will o pera te SSB.
AM. FM, and of course C Wo usi ng Ten­
Tee's famous break-in keying . T his may be
the fi rst QRP transceive r that can operate
A M transmit right o ut of the box. Those

boys o n 7290 will be in for a treat!
The Argo naut V will a lso opera te all the

latest d igital modes including PSK3 1. In fact.

the Argonaut V is available with optional
TXCO for ind ustrial streng th stab ility.

Why, there ' s c....en a n optional fan for the
rig, too . A fa n for a QRP rig? Yea, I asked
the same question and was told that some
o f the d ig ita l modes suc h as RITY a nd
SSTV are used at QRP levels. too. Under

constan t key-down conditions such as these.
a small fan helps keep the PA transistors

cool.
Li ke the Jupiter, the Argonaut V is a soft­

ware-defi ned radio . You can easily add ne w
feature s to the radio by do wnloading the
latest firmware from Ten-Tee.

Did I mention that there's a choice of 34
so ftware-defined DSP· controlled fi hers? ln
addition to the DSP fi lters. there 's memory
scanning and hand scanning . And, oh yeah.

let's ncr forget about the gene ral co ve rage

receiver. too.
You can have this and a lot more for $749.

Add the TXCO fo r an add itional $54 at the

time of purchase .

I suspect tha t the Argona ut V will be a
winner with the QRP gang!

OAP AF amplifiers?

The re were two at Dayto n thi s year. The
first o ne was the long awaited a mplifier for
the K2 by Elecraft.

The amplifier mounts to the insi de top
cover of the rad io. The top o f the case then
ho lds the heat sink. Designed to produce up
to 100 wails o f RF. the new ampli fier will
help Elecraft attract new c ustomers.

Robert Freiss NbCM introduced a small
amplifi er to match the KI transcei ver. Here
are some specifica tions:

• Operatio n on fi vc bands. 40.30, 20, 17.
and 15 meters.

• On ly two low pass filters are needed for
the five hands.

• Provision fo r automatic band switching
is included.

• Po we r ou tpu t of 50 o r Ion wall s. de ­
pend ing o n version.

Continued on page 58

Pnoto A. The 50 wall amplifier J/IOII'" op­
erases ClV only on the -/(j. . 30-. 20-. / 7- and
l S-meter bands. /t ;.5pretty easy 10 build/or
the builder ofmoderate experience.
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Your Tum for a Coil Winder
conru rued jrom page J5

Notes

I . See Rllildillg (/ Universal Coil
Willding Machine, by David J. Gin­
gery. ISRI' 1-878087- la-X. published
by David J. G ingery Publishing and
available from Lindsay 's Tech nical

Books, P.O. Box 53X, Brad ley IL
609 15-0538. rc lephonc 8 15-935-5353.
Web site Ihltp:/Iwww.lindsay.com ).
$8 .95 plus postage. (Amazon.com car­
ries many o f Gingery 's works. but not
thi s particular booklc t.)

2 . Mac hine parts and supplies arc
available from several ind ustrial sup­

p ly ho uses. One tha t I've dealt with
and that will sell small q uanti ties to in­
dividual purchasers is MSC Industria l
Supp ly Co. O rders may he placed via

the ir Internet ordering site: (http://
www. mscdi rec t.com]. Table ) sho ws
parts available from MSC. Fa

Automotive Battery Voltage
Monitor
con!in ued from page 2 J

In Fig. 3 , the equivalent re sistance is
found b y calcu lat ing th e equi va le nt

re sistanc e o f R2 and R3 in paralle l.
call it R2 ' . The parallel equivalent of
R5 and R6 is found. call it R6' . R..J. and
R6 ' arc added. call it RT. Then the

equivalent of R2' in parallel with RT is

calculated and added to R I to prod uce

the equivalent resistance of the network.
Ohm's law is basic to elect ricity, and

it's a law that hasn't bee n broken: it
hasn' t even been bent. It isn' t always

o bvious where to apply Ohm's law in a

complex ci rcuit, but start by find ing
the equ ivalent resistance o f al l the par­
alle l branches, a nd then adding th e se­

ries clements together, and it wi ll

untangle . You can always j ust measure
the vo ltage. b ut when you ha ve to

know the powe r that w ill be dissipated
or what's going to happen when you ap­

ply a load, it' s nece ssary to k now the

interna l res is ta nce. Ohm's law to the

rescue. fa

Solid State Junk Box
Thermometers
connnuedjrom page 32

Going Over a Gonsel G-77
COl l tinuedJrom fXlge 36

Conclusion

This was my fi rst exposure to a G-77
Gonset tn•ansmiuer. After working with

it, I'm impressed with the quality o f
the mechan ical and electronic d esign .
Cons iderations were taken to make the
.trunsrnincr user friend ly and to make it

suitab le for mobi le opera tion where \-"i­
bration and temperat ure create a hos­
tile environment. Yet. the VFO and
tuning stability satisfy the application .

Perhaps one feature th at is outstand­
ing for a 1957 piece of eq uipme nt is
the ease o f tuning the VFO to a ne arly
exact frequency and I suspect that the
transmincr 's freq uency was easi ly ad­

justed with the vehicle in motion. With
the fairly broad PA tuning adj us t­
ments. "cri tical" tu ning was probably
not an Issue.

If you happen to have access 10 a
G-77 trunsrniner and are interested in
either AM or CWoI suspect that you ' ll
enjoy working with the Gonser. For

CW ope ration. a key click filter wi ll be
required. 73! fa

Read All About It!
contin ued f rom pnge 38

The O ld Man was rummaging in a
junk box . I reached for the tuning knob
to get the feel of thi s parago n of re­
ceivers. and he put me in my place
with a curl, " Please do n' t m onkey with
the receivcr."

We ll, The O ld Ma n had said he
wanted to talk. and talk he did - for
nearly two ho urs. He regaled us wi th
stories of how the Radio Inspector had
th reatened to confiscate h is spark
transmitter o ne Friday bac k in ' 24 be­
cause hc was interfering with Great
Lakes shippi ng traffic, and by the next
Monday he had hi s fi rst vacuum lube
rig o n the a ir. He told o f being an engi­
neer at a local radio station in the ' 30s
and cl imbing a 200-foot tower in the
wintry darkness to make an ante nna

repair in time for Amos and A ndy. We
heard how he was in the South Pacific
d uring World War II, training island
nat ive s who didn ' t kno w a word o f

contin ued from page 29
No Place Like Ohm

The zener 0 8 being 6.2 volts, we 1-- - ------ - ----­
need a total resista nce of R6, R7. and
R8 o f 5.l 66k ohms to provide the
wanted 1.2 rnA. That implies that
trimpot R6 be adj usted to 3.395k ohm'),

Reconnect the connection betwee n
M I and R7. With the cons tant current
set at ahout 8 to 9 rnA ,. 0 8 w ill be
ope rat ing ncar its listed test current.

A s in the prior unit. the sensor is
mounted to a three-way post to allow
for re mote o peration when so desi red .
Do not forget the black shrink tubing
on the sensor sect ion if any testi ng o f
liquids is anticipated . The po wer
source may he from plus 12 volts to

drops from l) volts to 8.8 volts when a plus 24 volts with no ill e ffects. It is
2 .2k load is applied. the voltage brought into the e nclosure with a m in­
dropped across the eq uivalent interna l iature l IS-inch jack so as to match n ne
resistance is 0 .2 volts and the current of the plugs o n a 300 rnA, plus 12 volt
causing the drop is 8.8VI2. 2k or 4 x wall-wart power supply.
10-) A . The internal resistance is calcu- In both units , the com po nents were
latcd to be O. 2 V/4 x J()J = 50 oh ms. mounted on an epoxy board with 100

A complex c ircuit may seem to he in- thousand ths cen ters. and the board
timidating, bUI it can be simplified by mounted o n the meter posts.
calculating the equivalent resistance of No w, you can show your deares t tha t
all1hc pam lie Ibranches and then solving you really did have a use for your
for the equi valent series circuit. " good stuff." Fa
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power supply voltage from IOV to

16V to test the c ircuit. The LEDs will
light over the vo ltage ranges determined

by the voltage dividers described earlier.
If transition vo ltages different fro m
those designed are observed . check for
prope r installatio n of R2. R3. Rt R5,
and 0 1. Now there is an easy way to
monitor vo ltages, with thi s automotive
battery vo ltage monitor. IZ1



The History of Ham Radio
conttnuedJrom page 39

stations is reduced and until it shall be
in the interest of public service to add
new stations.

2. That public interest as represented
by service to the listener as opposed (0

private desire be the basis for the
broadcasting privilege.

3. T hat further division of time
among sta tions is not in the interest of
public service and that the Department
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my oid PC, and a modem and some
other junk. It 's funny - that kid
comes over and gets me talking, and
he doesn't leave for maybe two, three
hours . I was telling him about my first
computer, an Apple II - and I don't
think he'd ever heard the name of
Steve Wozniak before. And he didn't
know what TIL levels were! Now,
how's he going to do anything in com­
puters if he doesn 't know what TIL
levels are? Fa

Engl ish to copy code by rote memory:
dot-dash, write an A; dash-dot-dot-dot,
write B; and so on. His eyes sparkled
as the names of hams and radio men he
had known rolled ofT his tongue by the
dozen. and he seemed to expect that
we should know these people as well
as we knew our classmates in school.

Finally, he wound down and said,
"Well, this is bori ng to you . Now, how
would you boys like some radio parts ,
on the square?"

AI managed to say, "Sure!" bu t J b------- - --- - - - - - - - - - - - - - - - --- ­
could only hope that The Old Man
read the wide grin that broke out on
my face as a "Yes!" That first visit he
gave me a power supply for my VFO.
(l had j ust gotten my Gene ral. ) It used
a type 80 rectifie r, so it must have been
from the early '305 or late ' 20s. I had
ridden my bike over, and it was a real
struggle to keep tha t bulky thing under
my left arm wh ile managi ng the bike
with my right.

By the second visit AI was driving,
and we made sure the trunk was
cleared nut hefore we came. Good thing,
too, because that time he gave me an
old HaJlicrafters AM transmitter; it
must have been three feet wide and
weighed over a hundred pounds. On
other visits we came away with an­
tenna tuners, microphones, transmitting
tubes, and 5(X)..watt power transformers .

He mentioned that the transformer
sccorxJary was 9(X) volts rms. and when I
asked him what "rrns" meant, The Old
Man practi cally exploded : "How can
you do anything in radio if you don' t
know what nns means?" So he sat me
right down and explained it to me, and
even though I was still a little shaky on
the details, J told him that J understood
it perfectly, Yes, sir!

Well , that's about all. We were sup­
posed to see The Old Man again one
Saturday in latc May, but AI got a call
on Friday that they'd taken him to the
hospital, and a few days later we heard
that he 'd died. What with school and
me starting my first job about then, I
never did find out what happened to his
garage full of stuff and that untouchable
75A-2.

Say, look - I' ve got to be ge tting
home. The kid across the street is into
computers , and I told him that if he'd
come over after supper I'd give him
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ON THE liD

eventually broken. Freq uently this is accom­
plished by running o ne end of the antenna
to a rope with the rope running through a
pulley and the e nd tied to a weight. In wind
the antenna c an pull the we igh t up to re ­
lieve stress ra the r tha n placing the stress on

HOMING IN
corlf fnued f rum IJn.ge 46

receiver. It co uld also he adapted to o ther
VHF sets tbut are based on the MC3362
monolithic rece iver Ie.

In the "Homing In" write -up. I mlsrak­
cnly gave KK5YY sole credit for de ve lop­
ing the tuner ci rcuit. Actually. it was a joint
project of Jerry Boyd WB8WFK and Mi ke
Pe nd ley K5ATM from nearby Albuquerque.
They couldn' t go to Dayton this year. so
KK5YY gave the presentation .

Severalradio-oricnreers from Albuquerque
used prototypes of thi s tuner at the 2(MJ2
US A ARDF Championships in Apri I (Photo
Fl. Jerry and Mi ke arc still perfecting the ir
P IC so ftware and arranging for a circ uit
board. so the project isn' t qu ite ready for
puhlil.:ation. In the meantime. you can COI11al,.1

them directly for more infor mation.
That's all for this month. except for a rc­

minder to do some moni toring for those
endangered Burrowi ng Ow ls if yo u live in
western states. Thei r fa ll migration will he
nearing completion as yo u receive thi s is­

sue. but the tag transmiuers will be ac tive
for another month or two. All ihe f requcu ­
cies and information on the project arc at
my Web site. The URL is at the bcgi ll lli.!.!1!.
of this article . fa

qu arter! Never fi gured that question our.The
clear plastic Fluorescent tube covering is
1.660 inches OD - neat. the dime nsion
worked out for the PVC end caps. Call light­
ing retailers. especia lly comme rcial Iluores­
cent light dealers. and ask for fluorescent
light shields ca lled "Tube Guards." They
usually acco mpany a rotating black primed
mesh to allo w adjusting the light brightness
0 11 desk cabinet lights for commercial ap­
plicat ions. You only want the d ear cover,
and it's very ine xpensive - about $3 for a
a-foot section.

Well. that's it fo r this time . I hope you
have found another item to add to your an­
tenna farm. as we ll as the methods to test it.
73. Chuck WB6IGP. fa

About SCHD 40 PVC pipe

ROOUE I} BEYOND
con tinued Jrom page 43

nut had for my construction. Equivalent to
about 1.5 to I SWR.

I mentioned using SCHD 40 PVC pipe
and fi llings to construct a mount and a pro-­
tective cover. Test ing the PVC SCHD 40
pipe, it proved unwo rthy o f RF operation
as it dctuncd the slot very bad . I then came
across a fl uorescent ligh t p last ic clear sh ield
that is used 10 sli p o ver fl uorescent tube s
of 4-foot length and it matched exact ly
the I -1M inch PVC SCHD 4{) fittings. Test­

ing the clear fluorescent tubing it proved to
have no effec t when held near the s lo t.
mak ing a good li ghtweight cover.

I dril led ho les for conde nsed water to

evaporate o ut o f the bottom o f the PVC pipe 1---- - - - - - - - --- -­
c ap when the coa x connector was also at­

tached . The SCHD 40 fittings used we re an
inch and one quarter ·T·. a 90 degree el ­
bow. and two e nd caps. A length of SCH D
40 pipe 10 feet long was secured to se rve as

a test mount pole . Two short sections o f pipe
are needed to fit the end cap and elbow to
the 'T ' fining . Cut the length of Iluores­
cent clear tubing to fit the dimensions . I used
a small piece of cardboard 10 fit the brass
tubing in the center of the clear tubing for
rigid ity. to prevent rattling around inside the

clear tube.
The brass rube usc was inch and o ne 4uar­

rer brass with a fifty-thousandths-thick wall.
The slot c ut into the brass tulle is approxi­
ma tely 0. 156 inch wide and was c ut 20-3/4
inches long . T he actua l slo t was reduced
with so ldered copper straps to e ight inches
for best operation.

The slo t antenna is qu ite forgiving. as
Kerry N61ZW positioned his slot slightly
diffe rent from mi ne and his worked just as
well. I c hose to space the feed in the ce nter
of the excessively long slot and tunc from
both ends with adjustable sho rting straps.

This. versus mo ving the feed to accommo­
date tuning adju stments . Both antennas
work well and are used for the Microwave

Ne t held every Monday e vening on 1296.4
M Hz. a nd the Pa lo ma r Club Re pea te r
146 .73. at 9 p.m. every Monday except the

3rd Monday of the momh. That's reserved f-- --- - - - - -------­
fo r informal meetings at NMZW's QTH at
7 p.m. The ncr is o pen forum for microwave
activities for all interested ama teurs to check

m.

The pipe OD hi 1.665 inches and its ID is
1..1·70 inches. Why. then, do they call it" inch

Say you saw it in 73! and one quarter" PVC pipe? Trust me . it's
printed rig ht on the fi tting . inch and one
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Wi thou t a c hange in radio leg is latio n

in 14 years. e specially s ince the end of
World War I. Herbert Hoover had been

in con trol and g uided the radio de vel­
oprncnts as Secretary of the Dcpnnmenr
of Commerce. These were chaotic years

for radio. The radi o a mateur was in

the fore fro n t o f p ract ica lly all major

prog ress made in radio. especia lly with
the s upport and cooperation of the

Com merce Department.

Wi th radio neg lected by C o ng ress­

men . a nd court cases loo m ing o n the

hori zon . Herbert Hoo ver was no w

w illi ng to surrender fu rthe r attempts at

a ssigni ng wavelengths and regu lating

time s of operation a nd power of sta­
tions . He was ready to renou nce the

absolute c o n trol o f broadcasting. fa

Fourteen years of haphazard
growth come to an end

decl ine to g rant a ny m ore licenses un­

til the present num hcr o f s ta tio ns is

s uhsta ntial ly reduced.

4 . T ha t d uplicatio n o f frequencies
not be permitted in the case of s ta tio ns

of grea ter than 500 watts o f power.

5. That adverti sing e fforts v ia the

broadcast he co nfined to the provid ing

of meritoriou s p rog ra m s whi c h bui ld

goodwill for the sponsor.

6. That in issu ing lice nses . the De­
partment uses d iscrimination looki ng

to ward the location o f all b roadcasting

sta tio ns o u ts ide o f c o ngested cen ters.

7. T hat C o ng ress he requested to e n­

act new radio leg is la tion ves ting the

ad mi n is tration of rad io in the Secre­

tary o f C omme rce . s ubjec t to approval

of an a ppropriate co urt.

With the unanimous adoption of the

many reports and resolutions a t th is

conference . the radio indu stry at last

ca me to the realization that a ne w la w

was a pressing necessity a nd new legis­

lat ion must be prepared as the next big

effort by Congre ssma n Wh ite . and a s

was indicated by the re port o f

Hoover's committee 011 legislation . cou ld

no w rece ive u na nimous a ffirmat ive

consideration.



Only
59.95

Pl us $3 .50 S&H

Back Issues
of

73 Magazine
Only $5 .00 Eac h !

Call 800-274-7373

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237

EVERV ISSUE OF

73Amateur
Radio Today

on Microfiche!

Examination Test
Questions & Answers

The New Pools!

'3UCKMAmR =
6 1lJ6 Jef ferson l lighway

Mi~ral . Virginia 23117 USA
5~O: IN~-5777. XOO;:!X:!-;fJ:!X

F<r\ 5.JfHY.P .j 1-1-1
e -mail: in fll <d ilud.:.l"Il111

The ent ire run of 73 from
October 1960 through last year is
now avai lable. Over 800 fiche!

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

We offera battery operated hand
held viewer for $ 150, and a desk
model for $260. Libraries have
these readers.

The collection of microfiche, is
available as anentire set, (no partial
sets) fo r $325, plus $10 shipping
(USA). Annual updates available
10,$10, plus $2 shippinglhandling .
Satisfaction guaranteed or money
back!

Tile exact questions, multiple choices
and answers for the Technician C lass,

General C lass, and Extra C lass
operator s license.

~

•

Related computer experience

brief testimonial on the RigBlaster Web site.
What caught my notice was the conten t
where the user mentioned having been an
inactive ham for a period o f years, that he
had read thi s co lum n and was motivated
to invest in the interface and start enjoy­
ing ham rad io again . This is happening a
lot these days . Digital modes have e xcited
a lo t of barns to dust off the eq uipment
and rediscover ham radio . As I like to say.
there ain't noth ing so exciting to be found
o n TV.

the antenna wire itself, Al so, given the fact
that the high plains do not have a lot of trees,
and my antennas will be in the o pe n, lig ht­
ning protection will be more of a concern
than I have faced in the past.

5. Opportunities for training and service
- The most important part o f the equation
in amateur radio is the skills o f the opera­
tor, and all of us must practice to keep our
skills current. There is a very active ARESI
RACES o peration in this area as well as a
lot of public service support. This presents
an excellent opportunity to ge t used to the
operating practices in the area as well as
brush off some cobwebs. I surprise myself at
times when I check into a net and realize that
I'm just a bit rusty at some of the procedures.
It happens to everyone - part o f amateur
radio being an art a", well as a science.

6 . Mobile o pportunities - Cheye nne is
not a large metropolitan area . One of the
local jokes is that if you 're la te for a meet­
ing when you leave the bouse you'll be on
time when you ge t there. Every place I've
gone has taken less than twenty minutes, so
far. As such, there isn't going to be a lot o f
radio time on the way to and from work.
Since the wife got a new(er) car, I ha ve her
hand-me-down and need to figure o ut how
I'm going to config ure it. My c urrent plan
is to have the standard 2·meter/440 MHz
and ln-rneter FM. This will give me some
HF capabilities without taking up a lot of room
and with a short enough antenna to clear the
parking garage. Ten-meter repeaters are good
for short QSOs with worldwide coverage, so
it presents an excellent co mpromise.

7. Now, I know I' m forgetting so mething.
The good news is that by the time you read
this I'll have figured it out (I hope). In the
meantime, if you' ll excuse me, I have to
pack. iI

For several years, I ha ve fo ught off the
notion that I shou ld insta ll Netscape 6.2.The
reasons were that it ran poorly on a slow
computer and the screen was c rowded with
many frames and difficult to read o n a small
monitor. Good reasons, but somehow I got
backed into a comer when I a llowed too
much space to be taken up with the junk
mail attack from fo lks who were promising
to make me rich and famous since I have a
Web site.

Old fa ithfu l Nctscape 4 .7 fina lly bit the
dust and I was fortunate, it seemed, to do
a re insta ll and get the browser port ion
working well e no ugh to go in searc h of a
program to do mail. I didn 't fi nd what I
was looking for in the readil y a va ila b le
m a il s o f t w a re , s o downloaded t he
Netscape 6.2 and th is faster comp utcr with
a 19 " mon itor is adeq uate to ha nd le the
chores com fortably.

However, as I loo ked at a ll the excess
space-consuming be lls and wh istles, I re ­
alized this is defini tely not for a sma ll
monitor eve n if you have the resources to
run the package . O n the other hand , I was
pleasantly surprised wi th the added speed
of file downloadin g and hand ling . Also I
noticed the KB7NO Web site takes o n a

----- - - --- - --- -1 slig ht ly d ifferent s ke w, nothi ng reall y

problematic, but it is d ifferent. Of course,
really different and something to a lways
check wi th is the difference whe n vie w­
ing with Interne t Explorer. I a lready found
at least one instance where a layout ap­
pears just fine when viewed with Internet
E xplorer and is tota lly w ro ng w i t h
Nctscape.

I am not sure how I drifted from Netscape
to Web site appearances. Can you imagine
thi s line of thinking 20 years ago? Life is
j ust too complicated fo r us o rdinary hams
these days.

Enough for now. You g uys (and gals) are
doing a great job occupy ing the airwaves
wi th this digital stuff . Give me a shout if I
can help at [KB7NO@ a u. netj. 73, Jack
KB7NO. flI

73 Amateur Radio roaev » Nove mber 2002 57

THE DIGI TRL PORT
conlinuedfrom page 52

URL for the Web site is publi shed here,
but if yo u do not ha ve that a vailable o r
are unfam i li ar w i th th e use o f your
browser, th e use of a seare h by any ofthe
services th at use Google as th eir searc h
engine can save a lot of frus tration. I felt
very fortunate th at e ithe r a sea rc h fo r
KB 7NO o r The Infamous Cha rt ca me
back with o ur Web site at th e tOP of the
li st. M ission accomplished! Now I just
need to clean it up and make a ll tho se
added attractio ns .

Speaking of search re sul ts , I was a little
surprised when I came across a pleasant
mention from a reader of this column in a
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In thinking back, I don't recall one
teacher during my 16 years in school
who ever showed the sl ightest interest in
me as a person; I was just another student

Faceless

NEUER SRY 01 E
continuedjrom page 4 0

gelling some invitations to give tclc­
phone ta lks to ham clubs. The talks are
working out great. They're fun for me
and draw good crowds for the clubs.

After doing this a couple of times I
can see where I need to be better orga­
nizcd. I have so many things that I know
will interest everyone that I tend to try to
cover too much ground in an hour.

In the ham radio field I like to explain
the real story of what's been called In­
cent ive Licensing - how it came about.
what was intended, and the un intended
short- and long-range co nsequences.

Okay, so amateur radio's growth has
come to a halt. And at a time when the
pressure is on by any number of new ser­
vices seriously in need of spectrum
space. Are we j ust going to fade away, or
is there some way we can get the hobby
kick-staned?

Tben there's the lifetime of excitement
and adventure that amateur radio has
provided me. Like the King Hussein
story and the around-the-world Opera­
tion World Wide flight where we visited
hams in 26 countries and made thou­
sands of 20 SSB contacts from the plane
as we n ew.

The breakthrough in he alth is too
exciti ng for me not to bring it up.

M y thanks to the Sheboygan County
club for being good listeners and coming
up with good questions.

Double Teeth

SAVE 47%!
on 12 months of 79
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QRP
contlnuedjrom page 53

• Class C amplifiers for CW operation
only.

• Semi -break-in operation.
• Adjustable transmit-to-receive delay.
• No enameled wire to strip and tin.
Either amplifier requires approximate ly

2 watts of dri ve on 40 meters . The required
drive power increases to about 6 watts on
15 meters.

Depending on how you build your am­
plifier, you can have either a ~wan version
or a l(X)..watl version. The choice is yours.
The only difference is in the transIstors used.

This little project generated a lot of in­
terest. Not so much as an amplifier for a
QRP radio. bu t as a nifty home-brew
project! If it were not for that pesky FCC
rule abou t selling amplifier kius, old Bob
could have sold all that he could have
brought.

And having said j ust that, there are NO
kits to this project. I would suggest you stop
by Bob's Web site at (hnp:/Iwww.geoci ties.
comlrefriessIN6CM.html), and see the
project close up.

So, as you can sec, there was qu ite a lot
of slick new stuff for the QRP operator in­
troduced this year. Of course, many of the
new items were not mentioned here due to
space limitations. Perhaps down the road,
we'll highlight those that we missed in this '
issue, 21

LETTERS
continued jrom page 8

Communications Service, PARTICULARLY
WITH RESPECfTO PROVIDING EMER­
GENCY COM MUNICATIO NS : ' Now
look up the word "subvert." and next the
word "emergency."

Any questions? I agree with SIeve: "I'm
sorry, but I don' t think anyone's normal
business includes a disaster or an anac k. . . .
We need to have and project the idea that we
are ready, willing. and able to do whatever is
necessary to helpoutourconununity in times
ofemergency."

I couldn't agree more. fa

Writer Brad Steiger, on a recent Art
Bell Show, mentioned that skulls of gi­
ants had been dug up in Ohio that had
double rows of teeth and horns. More
forbidden archeology stuff, hidden away
on a university's back she lves some­
where. A letter from reader William
Brad ford says that when he was cleaning
the clay ofT some Ohio skulls he came
across a whole group of supposed Indian
skulls which had double rows of teeth,
but no giants and no horns.

When a new road is being buill they
sc rape ofT the top layer of dirt. If any te­
mains are found a state univers ity is
given a short time to dig and assess the
site.

Wait 'll you read Michael Creme's
Forbidden Archeology and find out how
much stuff our archeology establishment
has been hiding from us . It's reviewed

, - - -----------, I on page 33 of my Wisdom Guide.

[liE I

Extra Class
$14.95

Plus $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey. NH 03452
800-467-7237

General Class
$ 12.95

Plus $3.50 S&H

•

The Gordon West
Study Guides

Examination Test
Questions & Answers

for General Class and Extra Class
with explanations of the answers

We pay $CASH$

(well . check)

for articles !
SEND FOR "HOW TO WRITE FOR 73"

70 Hancock Rd.
Peterborough. Nil 03458

The tried and true KT34 series antennas have
bee n made better using the t a le ~ l computer
modeli ng and mec hanical design techniques to
provide yOll with the best tribandcr performer
ava ilable rod ayJusrmj,e a loo k!

INCREASED FRO NT TO BACK
INCREASED GAIN
MECHAN ICALLY SUPERIOR
ELECTRICALLY SUPERIOR
~WIND LOADTHAN COMPEllTORS
lESS WEIGHT THAN COMPEm ORS
RATED AT 100 MPH WIND SURVIVAL
AND Of COURSE, NO POP RIVETS, ,--::c--

Contact us fCK our n_ catalog of
ALL the goodies"
Can 'r ••it? Visit our Webs ite
@m2/nc.com



LOW PRORLE HFANTENNAS
THAT REALLY WORK!

Won: lht World Wtlhout Working Up the Neighborhoo,r
• •

Scrambling Xews
"' I ~ -.;\\ ~"'l.-\h·. "'lilt' ::'0111::. r..kllll,l-l. " I,/>

'H(· l~::_<j·Cj

""" , .. r . lI " h l l n ~ Il,· ........,,, n

~SOTRON
BIL A L C O MPANY

• Call for aFREE Catalog:

~ IlJ2I.~~le~59, ~
IIiiiiiI Florissant. co 80816~

"wO\-'.rnyfi~ld.nelihOln",

Everythingfor the
Morse Enthusiast!

Keys, Bugs, Paddles, Keyers,
Books, Kits, Tools. Software.. ..

Free Catalog!

www.MorseX.com
(303) 752-3382

PaxJV and SateUite DeKrambling 200~ •
NEW ! - satell ite and ca ble. Includes latest
infor mation . $19.95 plus $ 1.75 ship~
~iWI Salellite Svslem,s Video
- New! - $29.95 plus $3.50 Shipping.
ScrambUne News Online- - Online service fCK
those interested in satell ite television news.
$59.~ear. $59.9~
~}' and Sat lLe DeKnmbl~ Snies
CI).Rom • all 13 volumes over pages,
$59.95 plus $3.50 shir Ping.
Ikst Dl'Dl - Everythm~ listed above for only
$99.95 plus $3.50 shipping.

~~~~
NOIf-SE Express

A 01\"lloIOO of IT. lil~"'lo...,. 'Iechoologies. luc

take any special brainpower to manipu­
late clouds, anyone can do it.

Okay, so what might happen if a thou­
sand people were to do this al l at once?
A million ?

Well, Art Bell (W60BB), on his
nightly tal k show, asked the audience to
concentrate on mak ing it rain in Texas at
a time when fires were burning all
around the state. Within hours Texas was
awash in rain, even tho ugh the weather
bureau had none predicted.

Art repeated this a few days later when
Florida was in flames, and the state almost
got washed into the ocean. Art, not sure
what he was getting into, stopped messing
with weather modification.

investigate potential weapons factories,
only to have the Iraqis bar them from in­
specting some plants . Thi s time, instead
of co mmitting fifty or a hundred thou­
sand troops, how about the inspection
teams, when they are refused access to a
building, calli ng in a pin-point air strike
to blow the place to smithereens? Along
about the second or third lime we did
this I suspect the UN teams would stop
being refused access anywhere.

Wc could also offer relocation for any­
o ne (and the ir family) 10 anywhere in the
world thcy want for information leading
us to find a weapons plant we didn 't
know about.

Weather Modification

The scientific establishment has a long,
unbroken, history o f resisting new ideas
and developments. I won't go into the
all-too-well-known details of Semmelwise
trying to get doctors to wash their hands,
the invention of the stethoscope. Galileo,
the Wright Brothers, and so on. We've
seen this arrogance up close recently
with cold fusio n, and before that with
quantum physics.

The scientific community st ill has the
fire brands at hand to burn anyone at the
stake who is s illy eno ugh to try to inves­
tigate pseudo-science, a.k.a., the paran­
ormal. Like ESP, precognition, psychom­
etry, telepathy, near-death expe riences,
out-of-body experiences, remote view­
ing, prophecy, and so on. When it comes
to researching UFOs, lIT experiences.
ccntactccs. an d crop patterns, they first
tar and feather these crazies and then
bum them. It makes a brighter, longer
lasting fire .

Warm up the tar, guys. Well, I'm a
known "crazy." In 1970 when I pre­
dicted that our ham repeater sys tems
would one day lead to millions of people
using such a service , I got the big hec­
haw. So I started my Repeater Journal f---------------­
and made it happen. In 1975. short ly af-
te r thc first microcomputer was intro­
duced I predicted in my editorials that
they would, in a few years be one of the
largest industries in the world. The com­
puter industry g iants were the loudest
laughers. Those things were just toys. So
I started Byre.

For those readers with short attention
spans, le t me remind you of Neil Slade' s
little exercise in cloud man ipulation . I
love amazing people wi th the power of
my mighty mind by pointing to a couple
clouds and telling 'e m that I'm going to
make the second one disappear. They
naturall y laugh at such a ridiculous idea.
So I get them in a conversation about
somethi ng for a couple of minutes, and
then ask them to look up. Sure enough,
only o ne cloud is left. Hey, it doesn't Continued on page 61
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Hot Potato

"Every time we do somethi ng you
(Shimon Perez) tell me America will do
this and will do that. I want to tell you
something very clear. Don ' t worry about
American pressure o n Israel. We, the
Jewish people, control America and the
Americans know it." Ariel Sharon, Is­
raeli Prime Minister, Israel Radio , Te l
Aviv, October 3, 2001 {hup:/Igeocities.
com/vial!s2Jindex .htmlJ.

Hmm - do Americans really know
that, as he said? Or is this just some
more E-E-mail disinfonnation?

10 all of them, from kindergarten
through college . One morc soon forgot­
ten face. Thinking bac k, the result of this
was that I didn't have much of a feeling
of personal identi ty. I was j ust another
kid as far as I knew.

It really wasn't until I got interested in
amateur radio that I began to feel that I
was different ... that I had something
special going for me that the other kids
didn 't. I particularly enjo yed building
hi-fi equipment and ham gear. I spent
years at the work be nch and loved every
minute of it. That's why, whcn I started
73 in 1960, I did everything I could to
encourage readers to get interested in
building .

But that was back in the tube days . ..
in the days o f war surplus equipment we
could modify for the ham bands. Back
before transistors and ICs. We had little
tiny VHF tubes and huge transmitting
power tubes. We had pean ut tubes and
acorn tubes. And we had a ball .

We had Poly Paks for cheap pans. We
had nearly a thousand ham stores around
the country, man y with big tables of cheap
parts. We had Cardwell, Thordarson,
Stancor, Joh nson, M illen, Bud, Bliley,
and so on making parts.

Old-timers will remember when we
builders made fun of "appliance opera­
tors." Now we're all appliance opera­
tors, o nly now we need a ten-week
course in ho w to use our appliancc rigs
.. . and a quick brush-up session when
we're away from the rig for a co ffee
break .

Still, even today, we all feel we are
different from everyone else . We're ham
operators.

My Advice

With Bush rushing us toward what is
hoped to be a warlctte with Iraq , I wish
he'd asked me for my advice before act­
ing. Yes, I understand about Saddam and
his weapons of mass destruction. Heck,
I' ve been writing about that menace for
several years.

But how about this approach? In the
past the UN sent inspection teams to
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No Good Days From a Forecast Standpoint

For many hams this is the prime DXing season, but sharp skills will be needed to cope with
conditions this month. Solar activity is [areca,··j( to be at moderate to blgh levcls, punctuated by
short periods of in tense behavior much of the lime. There are no Good (G) days marked on the
calendar this rime. which is a complete reversal of last month 's trend. However, positive seasonal
influences could tip otherwise marginal day s in our ta vor, so good opportunities may ar ise
when not expected.

A'~ conditions permit, len and twelve meters should he very EASTERN UNITED STATES TO:

active with strong signals during daylight hours. They will
1~20 ,e-~~~~close earlier each day as winter approaches. but fifteen meters

should remain open well into the evening. Twenty will he your ,- II!>! 10 M M M M MM • • 1'&-1<II • ". ' O{l!>! " ,."
1'0110

mainstay, as usual. and should be workable around the clock. Thirty , - M M M M M • (le- :!Ol " .. " 0110 ,,~ .. ,..,1,
and forty meters will be very good after sunset and are like ly to - ,.., ,." • • • • • 1.e-'21 'O l1n (") lr 1'&-201 M

become crowded when conditions are favorable. Eighty meters ~
,~ ,." • • .. • (' 0-2Ol 1'01 10 .. • • •

could he interesting but signals will be weak, so you' ll need a good ~~"
M ,." • • • • ". ('0-' 51 ' S (2llI M ,,. ,."

• • • • • • • (' 5,:>01 • • • ,M,
antenna and some transmitter power lO be successful.

~
I' oll'O M ,M , ,,. • • 'M ' • • • • Ill,-1OJ

A review of your old Novembe r logs from the last solar cycle
I...... (, 5·:/01 • • • • • • (' e-l'O! I,o-,SI • • •

might serve as a very good operating template , so dig them out if - ,.e-'1) (' &-2Ol • • .. ,- ,.., 110120 ,,~ • .. (' 0-'51

you haven' t discarded them, So far, the sunspot numbers that have

~
. &-. 1 ~ • • • ~ ~ ,,,.11 '&-H • • '&-11

(101 " .. M .. MM M ,.., .. ,,~ • ,,. . 0 11S)

been observed this year arc quite similar to those plotted for the , . M ,.M - " M M M M ,.., ,,~ ,- ' OM .e-1O I

peak years of Cycle 22 (mid- 1989 through late 1992), when the I C~HTRAl UNITED STATES TO: I
monthly "smoothed" averages remained well above 100. I don' t

I,~ (IS) 10 M'" ,,.M ''OM "M " M (101 :10 'OM II,.,S 'O'l'O! rs-ec
anticipate much of a deviation from the operating condit ions we

IA""'''''' (' SI :10 M M,.. M ," "'" • • • (' °1 " '.,. 1'01 :10

saw ten years ago, so let history he your guide .
~'"

1401 ~ " ". ~ (1 >1 7f) 1'01 " ('51 20 ,.,
" • • •

Getting to the meat of our fo recast, there are four lengthy om eo ,,. ('O-'S) 1'01 . s ,s 120) •"- • 0 • • 0 0

periods in November that will be mostly Poor <P) or f air-to-Poor
~

,." ('01 20 ,,~., 0 • , • • , , • •
<F- PJ, especia lly for those living in northe rly climes . Conditions I,,,, • ,." .. .. 0 • • (. e-, !>! I·e-. S, .. • ,.,, 1
may improve slightly for a few days in bet ween these "cl unkers: ' '-- • ". 0 • 0 • .. 0 ". • 0 ,

but it looks as if weak and spony signals can be expected much of ~
• • .. • ,.., ,~ .. M ,,~ • .. ".

the time. Look for CMEs and strong flaring on the Poor (P) days, • • 0 0 ,,. .. • ,,~ ". 0 I' S' •- ('01 . ~ .. (''''201 M . ,~ - :10 ("01 ,,. • , • (, e-.!>!
especi ally around the Srd. 11th, 17th. and 28th , and remem ber ,- 'S·17 1>-17 • • • ,.. ,.. • • 0 • 0

that anytim e these events arc Earth-direc ted we may experience ....w.. (1 0) , ~ 1l ~-20) eo • ,., ,- 20 (401 • (10) ('"I I' 0) (tol '5

geomagnetic stor ms a day or two afterward. WESTERN UNITED STA.TES TO:

Putting a positive "pin on this. late autumn is a good season for e. ,- • M M M • .. 1' 01 :Ill .... .... " 01 20 05\ <'0

viewing aurora l disp lays during the midnight hours. If you live up
,,~ .. • • • , • ". ".. ,~ ,- '2 (401- ,." .. .. .. ,,~ l'OI !D• • • ,." • •north and are in an area without much light pollution, there could .. • • 0 • • • 0 ". ". .... , .!>}M- • • • , 0 • • • • • • •

, •... .. ,.. .. • • .. • ('5) (' 01 .s ('D-'S) ,,. ,.,
a'o",," ns-2Ol 0 • • • 0 • .. • • , •

November 2002
Iii 1.0120 1'&-201 • • ,.. " "" • • • 1'0-20) roeo

I'~I ,,. • • , 0 • .. I1S) 20 ,,. I,o-'Sl m_.,
SUN Ma N TUE WED THU FAI SAT - lOo-,S) (,&-20\ • , • ,..,,- M ,,~ .. ('0- '51 ..

I '- , e-. S • • - ~ ~ - . so .. 0 . &-11, P 2 P ,- 1' !>! 20 "~I20 M .. ,." M ,.., 1'!>!20 .... (le-. s, 'OUSI 1' 01 . "
1l0l «) "51«1 - " M M M ,.., 1,e-iK!I ". ,- ". " M

1
3 P 4 F-P 5 F 6 F-G 7 F-G 8 F 9 F-P

Table 1, Hand, time. coumrv chan . Plain numerals indicate bands

10 F-P I1 P '2 P 13 F·P 14 F 15 F-G 16 F-P "," ieh should be uvtinh/e 011 Fair to Good (F-G) and GOOtJ(GJ days.
Nwnhers ill parentheses indicate bands usually workable 011 Good (G )

17 P 18 P 19 F-P 20F 21F 22 F-G 23 F-P days only. Dual numhers indicate that the intervening bandx .I'/IOUltJ

24 F 25 F-P 26 F 27 F-P 28 P 29 F·P 30 F-G
also be usable. Whell one number appears in parentheses, that end of
the range willpromlhl)' be open 011 Good (GJ clays 0111):
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be a good show goi ng on overhead when­
eve r the sky is clear and the bands have
gone dead. I look forward to major so lar
disturbances at this ti me of year and never
miss an o pport unity to see the awesome
"ballet of li ght" that can be triggered by
them. even if it means missing a bit of
sleep . You can check on the aurora fore­
cast by goi ng to [htt p://www.space.com!
spat ewatchIspace_weather.htm I#aurora I
on the Internet. Another Weh she that gen­
erates nice .aurora forecast maps for your
geographic location can be found at [http://
www-S i .a la sk a .e d ula uro ra _pre d ic t!
worldmap-t.htmll.

Have fun. and Happy Thanksgiving!

Band-by-Band Summary

10 and 12 meters

30 and 40 meters

Good worldwide opportunities can be
found during the hours of darkness, particu­
larly into the southern hemisphere. Central
and South America will have the stronges t
signals but Southern Europe, the Middle
East. and the South Pacific will also pro­
vide some good opportunities. Operators on
the west coast will probably have trouble
with Europe hut should hear the South Pa­
cific, Australia. and Indonesia more oflen
than those on the eas tern seaboard. Skip
distances can he from 750 miles to over
2000 miles at night but are limited to less
than 1.000 miles during the day.

80 and 160 meters

These bands are now in season with fairly
good worldwide OXing available to expe­
rienced OXers from sunset through sunrise.
Sunspot activity will weaken signals how­
ever, so a good antenna and a bit of power
will probably he required . Otherwise, stick
to stateside phone operations. Expect skip
to vary from less than 1.000 miles to over
2.000 miles at night. fa

NEUERSRYDIE
conHn ued J rom page 59

take advantage of you. Ignorance is for
the suckers. so start reading. You could
do worse than start with my books.

Thoughts

I keep a few insp irational quotes
posted around my office .

Like one from Margaret Mead.
"Never doubt that a small group of com­
mitted individua ls can change the world .
Indeed . it' s the onl y thing that ever has."

Then there's George Bernard Shaw:
'The reasonabl e man adapts himsel f to
the world. the unreasonable man persists
in try ing to adapt the world to himself.
Therefore, all progress depe nds on the
unreaso nable man ."

15 and 17 meters

Excellent worldwide openin gs can he
found when propagation conditions are fa­
vorable but the strongest paths will lead to
stations in the southern hemisphere. Europe
can be worked before noon if the aurora
doesn' t interfere. hut most southerly stations
will he beyond reach up unti l after lunch­
time. The best signals will come from Cen­
tral and South America. but openings can
be found from Africa to the South Pacific.
Short-skip will average from 1,000 to 2.200
miles.

20 meters

Good OX will be availab le at nearly all
hours when solar activity isn ' t too disrup­
tive. Peak periods will fall a cou ple of
hours after sunrise and again in the laic
afte rnoon and early evening. Africa, the
nort hern hal f of South America. and the
South Pacific should a ll be fai rly easy to
work at this time of year. Also. try long
paths across the Antarctic in the morning
for activity in Southern Asia and the Near
East. Short-skip can range from 500 miles
during the day up to 2,100 miles at nigh t.

Hmm. may be the Ind ians weren't so
crazy with their rain dances.

I do wish that Art had helped put out
the Colorado fl res by getting his audi ­
ence to pray for rain there. In light of the
Texas and Florida overkill. ma ybe ask- Quotes
ing just a few listeners to pray for rain
could have done the job. This needs
some research.

The next time there's a drought some­
where, instead of cursing God for the
blight , maybe try some coo rdinated prayer
to solve the situa tion.

O nce we get the hang of this we 'll be
able 10 provide rain when and where it's
needed. We ' ll be ab le to harness hurri ­
canes and tornadoes. Hey. we have the
power, we' ve j ust never bothered to
learn how to harness and usc it. Aspen
and other ski areas will be able to get the
right amount of snow every night to Prisons
keep the trail s fun to usc .

All we have 10 do is get in better How come John Stossel hasn't done
communication wi th Gaia and o ur one o f his "Give Me A Break" pieces on
mass consciousness. the American prison situation'! I' m, o f

If you' re interested in reading more course, referring to the two m illion
about this stuff, get started with Neil people we have loc ked up at an average
Slade. Dean Radin, Rupert She ldrake, cost. according to a recent news broad­
Eugene MaUTeY. 50011 Adams. my Dows- cast, of 560.000 each . Hmm. that's S I20
ing book. Chris Bird. and other authors billio n (with a B) out of our pockets ev­
re viewed in my Secret Guide to Wisdom . ery year, a thousand dollars a family.

The so-called bliss of ignorance is a mostl y to keep the COSI o f drug s high
foo ls' parad ise. and a signal for othe rs 10 o n the s treet. We ll, 1 g uess we don ' t
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How It Works

Because the Postal Service faces no
competition there is little incentivc to
control costs or maintain quality. It is
able to overpay its bureaucracy in salary,
benefi ts. and perks. There is no pressure
to minimize waste. The bureaucracy has
fought every effon to introduce new
technologics to speed up and cui the cost
of services. Why, that would put some
workers out of work! Thus mail delivery
is slow, unreliable, and even lost. I've
found that about 2% of the books I mail
to customers never arrive! They just dis­
appear. When I mailed silver wire for
making silver colloid 10 nearly 5CM] cus­
tomers only about 5% of them ever got
it. That bit of postal theft cost me over
$5.000.

A study by the Postal Service found
that on routes where private carriers had
been contracted, the costs were half
those of the Postal Service carriers.

According 10 the Postal Rate Commi s­
sioner, "U.S. Postal workers are the
highest paid semiskilled workers in the
world." Including overtime and benefits.
they' re getting an average of over
$45,000 per worker.

1\ postal audit showed that they dam­
aged half the packages marked "Fragile"
that they carried. 9~,OOO letters were
found buried in the back yard of one car­
rier. Doubleday did a survey and found
that 14% of their properly addressed
third class mail vanished in the posta l
system. A Postal Inspec tion Service audit
found properly addressed mai l dumped
in the trash in 76% of the offices they
inspected .

We've gone during my memory from
two home del iveries on weekdays and
one on Saturday to one on weekdays,
and from 2lo.' for a leuer to 37¢. Now
they' re planning on ending home deliv­
eries. And yet the service has always lost
money, with the shortfall (subsidy) pro­
vided by the government - which means
that we all arc paying for it, one way or an ­
other - whether we use it or not.

If you ' re inte rested in the skinny on
the situation, invest $ 13 in the Cute In­
stitutc book, Free the Mail. Gel their
free book catalog anyway. 224 2nd
Street S.E.. Washington DC 20lX)3. If
you want a second opinion. then check
out Monopoly Mail by Douglas Adic.
also from Cute.

Courrnued on pa.ge 6 4

In a world where almost nothing is as
it is made to appear, it should not sur­
prise you to learn that lobbyists arc pay­
ing off our senators and representati ves
with cash, trips to "conferences" in prime
vacation areas, and so on. And that the
same thing is going on in the medical

College Grads

Okay, you are now "formally edu­
cated." But that doesn't mean you 've
learned much of practical value to your
career. Or, have you really had a career
in mind? Or have you just been going
with the flow?

Your college teachers, with very few
exceptions. arc people who've never
worked in the business world. They' ve
forced you to memorize the same stuff
for quizzes that they had to memorize
when they went to college. Stuff out of
pretty much the same textbooks.

With the j oh market for grads in the
pits these days. just sending out resumes,
no matter how creative and exaggerated
they are, isn 't working.

The free ride on your parents is over.
Or, worse, you' ve gone thousands of
dollars in hock 10 get that degree. Either
way, you' re now expected to enter the
job market and start making money on
'lour own.
• It's almost lime to start giving some
thought to building a career. So, what's
it going 10 be? You' re now facing one of
the most important choices in your li fe.
One that you postponed four years ear­
lier when you opted for college, Now,
you have to make a major choice. Will it
be a job? Or hack to school for an ad­
vanccd degree. putting off that career
decision aga in?

If you keep doin g this, you'Il end up
a professor with students short-term­
memorizing the same stuff for quizzes
that you did.

Monopoly Mail

Congress didn ' t do us any favors
when it set up the U.S. Postal Service as
a monopoly. They made it illegal to
compete with it. And what a franchise it
has, with the exemption from taxes,
zoning laws, and vehicle lice nse rc-
quiremcnts. It admits that it ha... 26,(K)()

How come Okinawans have one offices that are not making money, but
fourth as many cancers as Americans? any attempt to close them or to downsize
The same reason they're living fi ve their enormous workforce is vigorously
years longer than wc arc. Diet . Less fought by Congress.
sugar and a 101 more tofu - more than Many other countries have seen the
10 times a.. much tofu. we're drinking light. recogni zing that socialism doesn't
over ten times a.s much milk. Oh. have work, and are privatizing their post of-
you read Robert Cohen 's Milk. The fi ccs. New Zealand has closed more than
Deadtv Poi.w lI? l ' vc reviewed it in an a thin'! of their post offlces and is pn va-
editoria l essay and it's also in my Secret tizing the system. So arc Sweden, Finland,
Guide 10 wisdom. Australia, and the Nethe rlands .

Hey. if a slow. very painful. hugely It is illegal for a private company to
expensive cancer death and a shorter life put anything into a customer's mailbox
don 't worry you. never mind. I'm paying or through thc mail slot in their horne. It
uncntion because. at 80, I' ve got at is illegal to consolidate mail , such a..
least another twenty years ' work laid sending hills from several companies in
out. And that's in addi tion to trying to one envelope. Some of our ham radio
ge t the word out on the truth about QSL bureaus have gotten into troub le
health to a seemingly deaf. dumb, and with the feds because their consolidating
blind population. of QSL cards is an illegal activity.
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Okinawa

Didja read about the CDC research re­
port which says that one out of nine
people who receive hospital care is seri­
ously sickened or injured'! Look on the
brig ht side, eight out of nine people
don 't get seriously sickened or injured
- only a lillie sickened or injured. And
that doesn't count what the hospital food
does to them.

seriously want to mess with a tri llion­
dollar industry,

Any congressman who even hinted at
legitimizing drugs would first take a big
hit in his re-election campaign funding,
and then. if he persisted. might find he and
his fami ly the target of a more serious hit.

By the lime you add up the bribes to
police, the fcds. customs agents, BATF
agents. and other officials . plus payoffs
to politicians and bureaucrats at almost
every level, plus the cost of running
1,578 prisons. this is quite an industry.

So let's sock away the million street­
level jerks who've gotten caught sell ing
the stuff and didn' t have enough money
to either bribe their way out or get a
good enough lawyer to beat the system.
Let's put 'em in prison. aka. crime uni­
vcrsi ty, so by the time they get out
thcy' Il he better educated criminals.

When we fi nally decriminalized alco­
hol we ruined business for a million
cri minals. The hig guys did just fine by
switching over to importing drugs instead
of rum-running.

Let me know when you think it might he
lime for an education program about alco­
hol. CXXlpS. that's another trillion dollar in­
dustry which mustn't be messed with. We
don't want 10 kill beer sales, or pUI a mil­
lion bars and liquor stores out of business.
do we'? Well, you probably don' t, hut I do.

Danger!
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19961110 FAitnrial F.'Nl)s: 5 (#72)
1997 15 7 Ed itorial [!'I/;lI) " : 511 (#74)
199 11 192l:".d ito rial F_<;,~als : $ 10(#75 )
1999 165 Edi torial Essays: $8 (#76 )
200 0 10 1 F-d itnria l [ ssal'S: $5 (#7 7)
200 1 10.1 t:d itorilll F.,sa)'s: $5 (#78 )
Sllv er Wire: With 1....0 5-in. pieces of
heal) ' pure silver wil\' + !I.-ee 9V bener­
ies you can make a thousand dollars
worth of silvercolloid. what do you do
wi tl) it? It doe, what the antibiotics do,
but genus can't adapt to il. Use it 10

gel rid of germs on food. for skin fun­
gus. .... arts. and even 10 drink. Read
some books on the uses of silv er col­
knd, ir's like magic. s15 ( #80)

Colloid Reprint.Apri l ·97 artick on asil­
vercoljoid maker,history, andhow In usc
the SUItT. S5 (#98 ).

Colloid Clip;. Three 9V banery clips. 2
aligator clip, & iIbrnx.1ioos. 55 (#991.
AC-po"t'n'd C olloid Kit :12V power
supply, silverwires. reprint, incllk5ngpri­
ority mall shipment. S37 (#82)
Four Sl1lall Rookll't' Comhu: 53 (#86).

Super Organic RJOO: a tri llion dollar new
indlNry; SdJooIs. in 2020: another 5 tril ­
lion indu\lry. AntbraJ;. a sunple cure .
Dowsing; why and how it wab.
My 19'-fl weThe 1\~ lpIe Declare War!
0 11 Our Lo usy Guw rnmt'llt book-:wJ
pages and packed with ideas that' ll gl1 you
all exciredwas $13. While they last s tu
JUSl a fev. left. fowvi in the ....arehouse.
Last chas.:c for this classic.(Ml6)
S1uJIl.1l idn'l .. r ile. but lOUntt1l;

r\'ASA 'I oo n ~d America Re ne
makes an air-tighl case thaI NASA
faked lhe :\1oo n landings. This book
.... ill conv'inee e\'tn yO Il. 530 tlF9O)
l.a.t SM-ptic OC SCienCe; This is Rene's
ho;d ..ht:re he debunk.\ a bunch of ac­
cepted scienliflC beliefs - sULii as the ice
ages, lh..' Earth being a magnel. the ~Ioon
causing the tides, ,Uld ele. $30 (#'I I )
Pa rk .\ ltMlIl : 56!! pages o f carefully
researcht.'d proof lhat lhe Apollo Moon
landings \l,-ere a hon --3 capping blow

for ReoC's \keplics. S25 ( ffl)

1982 General Cla...s License Slud)'
G uide'. Teaches lhe fundalllenrais of
radio & e1eclrieilY. Was $7 . I found a
few in the warehouse, $3, whi le they
la~t. Greal hook ! ( 11113)

CitJ-Slat~-Zip"'::c=====::::=:c:=:c:===::::::::"'===­U'll" lh< numbo" in \1>< Na<oke" Of cup y "age and mark the blxlkl )'\l'I ,...Ill. Add $3 ,m P<" 'l>tat

order In US ISS pOoriIy moit l. $6 Can. $ tO rC/rl:i", ;;==========
Order lotal: USS PIlone t rot ( 'C ordtn)

Add""" _

;\ame Call _

),1CI\-".... for "'*'"'~$10 , Eal'ft _ _

......,.,"")'lleJRlm."""•pholoe orden: 603--~ ~~.()I07 • rn. 6O}.'U-}~ ' ..2ru.d li'aoI..curn

D Ye" Pul ""' 00"'" rot . y= of 71 for ooly S~ II ~all. Can.IJ. USS32. "'-""'ift USS-W h~ ..a,

D I """" ....'" ioou",,;ol "",ngth $Ire" redU<.t ion '" send me yOIl' Adv.ntun" In Mu, ic C D I" " log
Allow4",..,k. for dohvery e•..epl lnmift, Ihough~ try tog<!lllllW orden .hlfll'l"lln a<Ly ()t I"'"
Your~'nwIlddreu : _

M oondoJ: J:Il:' : After reading Rene's
book, NASA MOO/led America, I read
everything I could fi nd on our Moon
landings, I watched the NASA videos.
looked carefullyat the photos . read the
astronaut's biographies. and talked
with some readers who worked for
";ASA , This book cites 45 good rea­
sons I belie ve the y, hole Apollo pro-­
gram had to have been faked. $5 (#32)
C1assiClII ~ I usic Guide: A lis t of 100
CDs which will provide you .... ith an
o utstanding conecnonof the finest
classical musk ever ....-nnen. This is
what )'OU need to help you reduce
stress . C lass ica l music a lso raise s
youngs ter's IQs, he lp, plants gro w
faster. and wi ll make you healthier. Just
waif Dyoohear SllllJeofGocscbalk's fabu­
luus music! S5 (#33 )

The Radar Coverup: I.> police radar
dangerous? Ross Adey K6U1.a world
aurhomy. confirms the dangers of ra­
dio and magnetic fi eld s, including our
HI s and cell phones. $3 (#34)
Three Gatto Talks: A pnze -wmning
teacher explains .. hat's wrong with
American schoo ls and why our kids
are not being educated. Why are Swed­
ish youngsters, .... ho sta rt sc hoo l a t 7
yea rs uf age, leaving our kids in the
dust? Our kids are intentionally being
dumbed down by our school system
- the lea, 1effective and JIlO'>t ex pen­
sh e in the world. SS1'35)
A,partame: a.k.a. Nurraxweer, the
stuff in diet drinks, etc.•can cause all
kinds uf serious heallh problems, Mul­
tiple sclero!i is, for one. Read all ahuul
iLlWO pamphlets flX a bud.. (#.~!!)

$1 .\I illion Sales \' idt'O: The secret o f
how ~'Ou can genera te an e J; lra mi l­
lion <;kJ1/ars in saiL....just by u<.ing PR,This
win be one of lhe besl investments you
Ill" yourbu\ incss will ewr make,540 (#52)
Reprint, of .\IJ Ed itorials from 7J .
Ver)' few thing<; in this ....u 1d area\ VI-e' ve
been taughl. and as the}' appear. As an
iooooclast I bkmi the.... histlc on thescams
around uo;.. such as the health care. our
S(;hool SyslL11l•. our ntllney, lh..' tll1lg war.
a collegeeducation. sugar, the foodgianls,
Oll r unhealthy food. fluorides. D 1Fs,
I'lIIrn.~....ret. etc.

What's it really like to be depth
charged? And ..... hat 's the daily life
aboard a submarine like? How about
the Amelia Earhart inside slllry?1f
you' re near Mobile, please " isit the
Drum. $5 {In o )
TJ1Ivd Dia ries: You can navel amaz­
ingly ine xpensively - once )'ou know'
the~.Enjo) ' Sherry and my hudgL'Ivis­
its to Europe, Russia, and a bunch of
other inrcrc sung places. 110 11I.' abou t a
flrs t class fhght 10 ~1unich, a rented
Audi, driving 10 visit Vienna. Krakow
in Poland (and me famous salt mines)•
Prague. back to Munich. and the fi rsl
class flight horne for two, all for unde r
$ 1,000. Yes, when you know h(IW you
can travel inexpensively, and still stay
in first class hotels. $5 (I I )

Writer's Guide: II's eas)', fun. ClUI pad
your resume.and impress the hell 011'
of your friends. $0 (78)
Wayne's Caribbean Adventures : My
super budget trav e l stories - where I
visit the hams and scuba dive most of
the islands of the Caribbean. You' ll
jove the special Liar fare which let me
vis!1 11 countries in 2 1 days, div'ing
all hut one of the isla nds . Guadeloupe.
where the hams kepr me too busy with
parries. $5 (# 12)
Cold Fusiuu Overview: This is both
a brief hislory of cold fusion. which I
predict will be one of Ihe largest in­
dcstries in the world in the 2h i cen­
tury, plus a simple explanation of how
and why u works, This new lield is
going to generale a whole new hunch
of billio<lai res. just as lhe personal
computer ioduslry did. 55 (i( !O)
Impro\in li: State Government: Here
al\' 2.f ways ,hal stale govcmment~ can
, ut expelLses enormously, while provid­
ing far beller service. I explainhow any
I m'enuuenl bureau or departmenl can
be galten 10 ' ut its elOpenses by at leasl
50% in three l ears and do il CClOpe'ra­

lh 'ely and enthusiasli,ally. I elO plain
how, byapplying a new t~'ChnO lllgy, lhe
Slale can make il possih1e to provide all
needed services V.ith!lUI having to levy
allY (aJ;es at all ~ Read the IMKlk, ron for
your legislalure. and let's get busymal­
ing lhis country wort like ils founders
wanled il lt). Don' l leave lhis for -some­
olle ebe" to do. 55 (# 30)
Mankind 's Jo:ll:tinctiun Pred k tions: If
anyone of the elOperts who have writ­
ten books predkling a soon-Io-eome
cat,h lrophe y, hkh will v'irtuall)' wipe
most of us OUI is right, we' re in trouble.
In lhis boo k I elO p la in abou t lhe
various d isas ler sc enari os. like
Noslradamus, who say, lhe po les will
. 0 0 (1 shift (a, they have several times in
the pasO, y,iping out 97% of mankind.
Oka)', <,Q he's~ a long string of pas!

IULi;y gues.<.es. The w~t pan of these
predklions is the a..l::Uracy re..-ord of
some of Ihe experts. Will il be a pole
shift, a new ice age, a massive solar
flare. a comet or aSleruid. a hiOierrorisl
allack? I'm geRing ready, how aboul
you? 55 ('31)

. .. ...wayne

T he Secret G uid e In Hea lt h: Yes,
there really is a secret to regaining your
health and adding 30 to 60 years of
hcallhy living 1O)OOC life.The 3ft<,.....er is
simple, but it means making some !>C­

r oes lifestyle changes, \\111 yoo be ski"
ing the slopes of Aspen with me w hen
you' re 90 or doddering around a nurs­

ing home?Or pushing updaisies?No.I'm
nol se lling any health products. hili I
can help you cure yourself of cancer.
heart trouble. or any other illness. Gel
thi s new, 2002 expa nded ed it ion
(I6Op). 510 ( /104)

Th e Secret Guide tn w ealth : Just as
with health. you' II fi nd that you have
been suckered by " the system" into a
pattern of life that ..... iII keep you from
ever making much monel' and havfn g
the freedom to 'ravel and do y,hat )'ou
want, , explain how anyone can get a
dreamjnb wi th no college, no rl!suml!,
and even without any eJ; perience. I
elO plain how )'ou can gel <;()IJIl'One 10

happil)' pay you to learn whal you need
to know to slart your own business. S5
(1103)
The Secn!1 Guide tu Wisdom : This
is a review of around a hundred hoo ks
that will hoggle your mind and help
you change your life . :-;'0, I don' t >.e ll
Ihesc books,They're 011a ....ide range of
subjects and will help 10 make you a
very inte'!hling person. WaifD yoo see
some of lhe gems you' ve missed read­
ing.You'U have plenlyoffa-eim lingstuff
10 lalk about OIl the air, $5 (#02)
Th e Rlood Pu rifier lI a ndtMMlk: This
u plain, ho..... 10 build or buy ($ 155 ) a
little eleclrical gadget Ihat ca n help
clean your bI<KJd ofany viru,. microbe,
paras ile, fungus or yeast. The process
was discov'ered by scientists ol l the
Alben Einslein College of ~Iedici ne.

quickly palented and hWnI~. It's CUl'­

ing AIDS. hepatitis C. and a bunch of
OIher serious illnes.....s. II ' s .....orting
miracles' $ 10 (#0 1)
Plant Growt h St imulll lor : This ha,
the u me Clr':Ull as the ahove. all ready
to use. Many customers are bu)'ing
second and Ihird units fortheir family.
~Ipaid: $155 1#PGSl.
~IJ WWII Sub marine Adw ntu!"t'S:
Yes, I spell! from 1943-1945 un a sub­
marine, righl in the middle of the war
with Japan. We alrnosI gO( sunk several
lunes, and twice I ..as in lhe right place
at lhe righl time to save the boal.

H~ lll"'t 'oOm~ orm)' hook.~which tan
change )'our life (if ) ou 'Uld 't'fTI ). If
the idea flOwing hmlth)',wealthy and
wiw interes ts l OU, ~ tll rt r eading, \ b ,
) I>Ucan be all that, hUI unlJwhen )OU

knO'" the secrets ..hich I ' ve "JK'nt a
lifl"lime uncovering.
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Barter 'n' Buy _

Tum your Old ham and computer gear into cash now. Sure, you can wait lor a namtest to try and dump it, but you know you 'll get a far more
realistic pnce it you have it out where 100.000 active ham potentia l buyers can see it, rather than the lew hundred local hams who come by
a flea market table. Check your attic, garage, cellar and closet shelves and gel cash for your ham and computer gear be fore it's too old to
sell. You know you're rot going to use it again , so why leave it lor your widow to throw out? That Slu ff isn't getting any younger!
The 73 Flea Market, Barter 'n' Buy, costs you peanuts (almost) - comes 10 35 cents a word for individual (noncommercial!) ads and 51.00
a word fo r commercia l ads , Dan ', plan on tell ing a long sto ry. Us e abbreviations, cram it in . But be honest. There are plenty of hams who love
to fix things, so if it doesn't work , say so ,
Make your list, count the words, including your call , address and phone number. Include a cheek or your credi t card number and expiration,
If you' re plac ing 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 prepared. If you get too many
calls, you priced it low. II you con't get many calls. too high.
So gel busy. Blow the dust off , check everything out, make sure it still woncs right and maybe you can help make a ham newcomer or retired
old timer happy with that rig you're not using now. Or you m ight get busy on your computer and put togethe r a list of small gear/pa rts to send
to those interested?

Send )"our ads and payment to: 73 staeazine, Barter 'n ' Buy, 70 Hancock Rd ., Peter borough Nil 0~58 and get set for the
phone calls. 11k' deadline for the January 2003 classifc-d ad section is November 10,2102.

_ _ -"S:::ay you saw it in 7J!

NEUER SRY DIE
comin ued from pnge 62

fie ld . where th e drug companies are
lavishi ng unemion o f doctors. I' m talk­
ing S900 dinners a t the fanciest of res­
tau ran ts, two-week tr ips to exotic places
for an hour or 50 "conference," and so
on.

Yes. o f course the drug co mpanies
keep track of how this infl uences each
doctor 's prescription record. Is he pushing:
more Zoloft or Puxil on his pat ients'!

All o f the pressure and "in formation"
have to do with prescribing drugs . That 's
where the big bucks are. That's where
your money is goi ng. m

FOR SALE - DRAK E lR·7/R·7 13 Extend er
Boards and Digital Jumper Card lor servicing,
See http://users.atnet.netl-rsrollne. $63.50 In­
cludes poslage. Bob WlAVK, 2327 Malaga
Road NE, Moses Lake, WA 98837, ema il:
w7avk@arrl.nel. BNB647

SMART BATTERY CHARGERS and more,
[www. a·aengineering.com] BNB653

FREE!! HAM Radio and othe r CD·Roms and
Disk catalog . MOM 'N' POP'S SOFTWARE, P,O.
Box 15003-TH, SpringhiU, FL 34604.()111 . 1·352·
688,9108, visit: ht1p:l/www.momnpopsware.com

BNB660

USED ROTORS, controls, C0 -44, Ham·M, 2,
3,4 , T2X , or la rger. Call C. A.T.S., 1·800·
3ROTORS BNB662

WANTED: Mn MODEL Collins, working or not,
including speakers, filters, options, t -pece or
collection, Bob, 651 ·354·5345 days: 651 ·345·
3600 eves. E·Mail: rkemp@mr.net. BNB661

BNB426

OWN COMMUNICATiONS - Neat stuff! SASE
brings catalog! POB 87·8B, Hanover Ml 4924 1.

BNB64 1

COLO FUSION! - FUEL CELLI - ELECTRIC BI­
CYCLEI Each educational kit: (Basic· $99.95 , De­
luxe · $199.95, Imormation . $9.95.) CATALOG .
$5.00, ELECTRIC AUTOMOBILE BOOK • $19,95.
KAYLOR-KIT, PCB 1550ST, Boulder Creek CA
95Q()6.1550. (831) 338-23JO. BNB1 28

ANTENNA SCIENCE: Why 00 antennas radiate
electromagnetic waves? Learn lor yoursell from
this enlightening paper by MAX RESEARC H.
Gain an underslanding of the radiation rnectra ­
nism 01 antennas! Wntten in a clear style for radio
hobbyists, inquisitive amateurs and experimenters.
$4.95 ... ppd. Order Irom MAX RESEARCH. P.O.
Box 1306, East Northport NY 11 731.

SATELLITE TV - Large selection of items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Band equipment. Check us out at
(www.daveswebshop.com ]. BNB646

HEATHKIT COMPANY is selling photocopies of
most Heathkit manuals. Only authorized source
lor copyright manuals. Phone: (616) 925· 5899,
8-4 ET, BNB964

" MORSE CODE DECIPHERED" Simple, el·
egant, inexpensive , comprehensive. logical , easy!
E..maM[judlind@earthijnk.net]. BNB428

Electri city, Magnetism, Gravity, The Big Bang,
New explanation ol basic forces ol nalure in this 91­
page b<Xlj( covering early scientific theories and ex­
ploring latest controversial conclusions on their re­
lationship to a unilied field theory, To order, send
check or money order lor $16.95 to: AmeriCan SCi­
ence Innovations, P.O. Box 155, Clarington OH
4391 5. Web site for other products Ihttp://www.
asC2000. com]. BNBl oo

COLLOIDAL SILVER GENERATOR! Why buy a
"box of batteries" lor hundreds of dollars? Current
regulated, AC powered, fully assembled with #12 r - - --- - ------ - - - - ­
AWG silver electrodes, $74,50. Same, but DC pow-
ered, $54.50. Add $2.50 shipping. Thomas Miller.
216 East 10th SI.. Ashland OH 44805. Web ec­
dress1_.bioeleelrifier.comJ. BNB342

Browse our Web site and check out the
" Monthly Special ." TDL Technology, Inc, [www,
zianet.comltdl]. BNBSOO

MAHLON LOOMIS, IN VENTOR OF RADIO, by
Thomas Appleby (copyright 1967). Second print·
ing available trc m J OHAN K.V. SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO·
RIES, P.O. Box 81, Washington DC 20044. Please
send $25.00 donat ion with $5.00 lor S&H,

BNB420

Cash for Collins: Buy any Collins Equipment.
Leo KJ6HI. Tel.lfAX (310) 670-6969. [radioleoO
earthlink.net]. BNB425

Ham Radio Repair, Qua lity wOfk.manship. All
Brands, Fast service. Affordable Electronics.
7110 E. Thomas Rd., Scottsdale , AI 85251. Call
480-971).0963, or E·mail [HAM SERVlCE@AOL
COM}. BNB427
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New miniature oscillator modules are now evan­

able ... all under $20 ... plus our great reference
book is still lor sale . Write 10 RMT Engineering .
6863 Boffham Road , Seville OH 44273 or see
our Web site at [www.ohio.ne tl~rtormetl

index,html/]. BNB640

RF TRANSISTORS TUBES 2SC2879, 2SC1971,
2SC1972, MRF247, MRF455, MB871 9. 2SCl 307,
2SC2029, MRF454, 2SC3133, 4CX25OB, 12006,
6KG6A, e tc. WESTGATE. HlOO·21304563.

BNB6000

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF, Send $1 .00
& SASE. SVANHOL M RESEARCH LABO RATO·
RIES, P.O. Box B1, Washington DC 20044 USA.

BNB421

220 MHz: Award ; see W9CYT on WWW.QRZ,
QQM for information. BNB645

TELEGRAPH COLLECTOR'S PRICE GUIDE:
250 pictures/pric es. $ 12 postpaid. ARTI FAX
BOOKS, Box BB, Maynard MA 01754. Telegraph
Museum: [hllp:l/wltp.com]. BNB113

K8CX HAM GALLERY (http://hamgallery.com ].
BNB620



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

You're only afew hundred dollars away from a brand newAlioco HFTransceiver. That's right! Just afew hundred dollarsgets you on the air
witha big 1DO-watt signal, great audio and an easy-to-operate package that's perfect for base, portable or mobi le operations. The Alioco

OX·70 and OX·?? make it easy for everyone to enjoy HF with adependabletransceiver that's backed by Alioco's 1year warranty.

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

Alinco OX-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 aRM
on SSB, (W or AM

• Two VFO's and easy "split" operation
• Removable face for remote mounting.
• RIT I TXIT, 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
ISO KHz - 30 MHz

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

• Front panel speaker provides Loud,
dear audio

• Built-in electronic keyer 6 - 60 wpm
• Full aSK, 7-step semi break-in or auto break-in

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

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

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

IHKD3S Ouick
Disconnect Kit

You get a package of 5 rugged, easily tuned
antennas for 10, 15, 20, 40 & 75 meters from
Iron Horse, a name recognized for its strength
and dependability. Each has 3/8 x 24 threads
and is rated for 500 watts. Order the IHK03S
5 antenna quick disconnect mounting kit to
make changing bands a
quick and easy operation. J!
just push, turn & go! lJllu~ r

---
-­•
=

IHF5S Mobile HF Antennas

Iron Horse Mobile HF antennas for Alinco and other HF transceivers
Order the Iron Horse IHF5S package from your dealer and go mobile fast!

IKTH·1
Opllonal

Trailer Hitch Mount

~ www.AlINCO.com
Distrl butell in North America bY AlOC Amatellf OlstriblllinllllC • 23 S. High 51., Cll,ingIOl1 . OH 45318 . (9371473-2840
Specification ~bi e et III cuagewilllout aotice ... ob ligati...

_ :;::",,:::0CIS 1Il\I!Illed for use!l'l' pr09f'l1Y fIcefIsed apeI<Ill115 Perm<ts reqUlled for WJISICAP lISe.~~bjlIcIlO r.:nanoe wilrII'IIIl fIOl>ce tIt~. All trademark$. remain IhI~ ollhelr respecTlW~
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