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•
160-10 Meters PLUS 6 Meter Transceiver

1 All-Mode Operation (SSB ,CW,AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST· 145, same as JST-245 but without 6
meters and built-in antenna tuner.

* J ST·145 COMING SOON *
2 MOSFET POWER AMPLIFIER · Final PA utilizes RF MOSFETs

to acnieve low distortion and high durability, Rated output is 10
10 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER . Auto tuner included as
standard equipment. Tuner settings are automatically stored
in memory for fast asy,

4 MULTIPLE ANTENNA SElECTION · Three antenna connec
tions are user selectable from lroot panel. Anterma selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER - 100 kHz·JO MHz. plus 48
54 MHz receiver. Electronically tuned front-end fitteri ng . quad
FET mixer and quadruple conversion system (triple cowersron
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY · Standard 2.4 kHz filler can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION · Othe r int erference rejection fea tures
include Passband Shift (PBS), dual noise blanker, a-step RF atten
uation, IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING . Once tuned, the IF notch filter will track the
offending heterodyne (::':: 10 Khz ) if the VFO frequency is changed .

9 DDS PHASE LOCK LOOP SYSTEM • A single-crystal D irect
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES · Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

11 DUAL VFOs · Two separate VFOs lor spl it-frequency operation.
Memory registers store most recent VFQ frequency, mode, band
width and other important pa rameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels, each of
which store frequency, mode. AGC and bandwidth.

13 COMPUTE R INT ERFACE · Built-in RS-232C inte rface for
advanced computer applications.

14 ERGONOMIC LAYOUT · Froot panel features easy to read color
LCD display and thoughtful placement of controls tor ease of oper
ation.

15 HEAVY-DUTY POWER SUPPLY · Built-in SWitching power
supply with "silent" cooling system d esigned tor continuous
transmiss ion at maxlmlm output.

I~RC I aapon.Radto Co.,.fId.
430 Park Ave., 2nd Floor New York. NY 10022 Phone: (212) 355-1180 Fax: (212) 319-5227
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On the Internet
www.itsnet.corn/e-radventr

Corner Beam Models
Band :\Iax Dim Wind Ld Price

2 meters 4 ft <2 sqft $145
220MHz 4ft < Isqft $145
70 cm 3 ft <Isqft $115
Dual 146/435 4 ft <3 sqft SI65

Construction: Aircraft aluminum.
Booms are square. Elements arc sol
id rod. Stain less hard ware included
for tower and mast mounting accepts
up to 1.5" dia. mast and may be ro
tated for vertical or hor izontal polari
zation. Con nector is 50-239 for
VHF, N female for UHF. Dual-Band
antenna has separate driven cle
ments. weighs only 10 pounds.

Dimensions given in table are for
reflector elements & booms.

Options : Commercial Frequency $45.
Duplexer: Add $80 for VHFIUHF

Duplexer and cabling for single coax
feed of Dualband 146/435 Comer.

Shipping: UPS ground to continental
USA ($11 S&H). Air Parcel Post to
HI, AK, & Posessions ($ 14 P&H).
Canada ($ 16 P&H).
Allow 2 weeks for delivery .

CornerBeam can still be your beam
when you join MARS at 1431148 MHz or
team up with the sheriffs communica
tions interface team at 158 MHz.

Sca nning Too?
CornerBeam's gain & bandwidth ex

tend monitoring range from aircraft to to
marine & public service frequencies.•

•

Com er Beats Vagi
A yagi with the same gain would

have a IO-ft boom. Vagi bandwidth
would be less than hal f. More important.
ComerBeam produces no side lobes, no
back lobes.

Improved Data Communica tion
Because CornerBeam' s pattern has

no unwanted side spikes. phase noise is
reduced to a minimum. The result is re
duced data error rate , faster packet cir
cuits . When you want a distort ion free
signal, think CornerBeam, not yagi .

CornerBeam for Repeaters
If your repeater shares

a frequency with another•
the deep wide null toward
the rear could keep your
signal out ofthe
neighboring repeater's
receiver and tum a deaf ear
to its signal. A pair of
CornerBeams can be com
bined to prividc special ra
diation footprints. A Cor
nerBeam aimed at an area
your repeater hears poorly
could improve service
where incoming signals
from HTs are presently too
weak. ComerBeam makes
it possible to increase re
peater density while reduc
ing interference.

Bandwidth Pays Off
With its exceptional bandwidth, your

CornerBeam can be put to work right out
of the box witho ut special tweaking. It
can serve you now when you're working
repeaters with an FM handheld , and later
when you set out to work satellites or go
after small signal OX at 144.2 MHz.

~------------------,o Yes, I want Performance in My Corner!
I _Send my ComerBeam: _2m, _ 220MHz. _70 ern. _ Dual 146/435. I

I
_ Options: _ DualBand Duplexer. _ CommerciaVMarine. Frequency: I
Name Amt. Enclosed, _

I Call Phone I

I
Street Unit, _
City State Zip I

I AntennasWest InfoPak Tech 801 373 8425 F" 80 1 3738426 I
L. Box 50062·5 Provo UT 84605 $1 J?6af~c 800 926 7373...-----------------CIRCLE ST ON READER SERVICE CARD
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CornerB ?
Big Forward Gain

Wide Backward Rejection
Exceptional Bandwidth
Distortion Free Pattern

Your antenna makes all the difference at VHF and UHF-It de
termines transmitting range . It sets the limit for weak signal recep
tion. And it decides what interference you'll hear and create.

An omnid irectional antenna radiates uniformly in all direction.
and it also hears noise and interference from every direct ion.

A directional antenna not only sends your signal where you
want. it hears the signal it's pointed at, rejecting others. It also lets
you operate with minimal power, cutting interference you ionic! on
other stations.

ComcrBeam's clean sharp pattern
without sidclobes or spikes reaches past
the noise and interference to get the mes
sage through. Its wide rear rejection lets
you null out strong nearby signals to re
duce interfe rence .

Look what CornerBeam does:
-1 0 dB gain vs. dipole
-40 dB Front-to-Beck
-60 degree Half-power Beamwidth
-SWR <1. 1: 1 across the band
-No dimension over 4 ft
-Mounts directly to mast or tower
-venical or horizontal polarization
-No need for offset or side mount

l;~ -.1
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Get time &
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without buying multi-
band hf rcvr. Hear Goo
AIeM for corld ~ion s af
rectlng radio propaga
lion, Very sensitive and
selective crystal controlled superhet, dedicated to listen_
ing to WMJ on 10 000 MHz. Performance rivals lhe most
eltpensive receiver• .
• RWWV Revr lui. PCB only $59
• RWWV Rcvr kit with cabt, spkr. & 12Vdc adapter $89
• RWWV Rcv, wiredJlested in cab! WIth spk, &

adapter ._ " , $129

EIe. nent O.15l.lV u n.
slw ily provides good
reception even at dis
l ances of 70 miles or
more with suitable an
tenna. No comparisOll
with ordinary consumer
radios or scanners! Automatic mode provides storm
watch, alerting you by unmubn\! receiver and providing an
oulput 10 trip ,emote equipmlll1t wilen an alert tone is
broadcast.

E...ntial fo , eepcrts . police and fire depertrnents.
CAP. broadcast.lations. state lind local emergency man
agers, amateur repeaters - anyone needing a professional
quality reeeeer. Because of its reasonable price. • ill also
harldy for bikers, hikers. boaters. hunters. farmers - any
one who needs up-to-date weather info arid emergency
wam in\ls. even from distant stations,

Small enough for emergency or portable use. it can be
powered from a smali 9-12V battery when needed. Crys
tal controlled for accuracy: all 7 ch,,"ne ls prov ided
(162 4010 162,55).

You can buy justlhe receive-r pcb module in kit form or
buy the kit with an attraetJve metal cabinet, AC power
supply. and bUIlt-in speaker tI is also available factory
w;red arid tested.

. RWX Revr kit. PCB only _ _-. $79

.RWX Revt M witt1 cab!. spltr. & 12Vdc adapter $99

.RWX Rcv, wiredllllsted in cabt w~h spkr & adptr ." .. $139

Our new RWX Is a verz sensitive and
selective Hamtronlcs grade receiver to

monitor critiCal weather and emergency breed
casts from NOAAINWS or EnvIronment Canada.

SUBAUDIBLE TONE
ENCODER/DECODER
~ Access all your favorite closed repeat

;~:-r- ers with TO-5 CTCSS Encoder/Decoder

Encod es all Slandard sub
aud ible tones w~h ~Ial ac
curacy and convenient DIP
$Witch se lecliOIi Compre
hensive mamJ31 also shows
how you can set up a kont
panel switch 10 &alec! be
tween tones for several re
pealers Receiver decoder
can be used to mute receive audio and is optimized for
installalion in repeaters to pro~ide closed access. High
pass filter gets rid of annoying buzz in receiver,
.TO·5 CTCSS EncoderlOecoder KIt only $39
. TO-5 CTCSS Erteoder/Oecode, Wi,edlles!ed $59

- -

Join the fun. Gat .triking
A"'l. im."es dt,.ctly from the
~ w..ther satelllte.1 A

very sensitive widebarld fm
receiver optimlttd for

reception 0' NOAA APT and Russian Russi.n
Mateo. _atha, ' iUt images on the 137 MHz band.
Covers a' five satellite channels . Scanner cin::uit and
recorder control .Ilow you 10 eutornatically search for
arid tape signals lIS satelites pas$ overhead, even while
away from horne.

.RI l'Recei".Kil ,," _ t iS!
• RUg Recel, " I II ",i1/l cn e snd 1ZVlIc pwt tdlllJ18T__ t IU
• RI39 Recei. erWiled incn e .....ith lZVdc Ildaplet__..~..~._n3 9

• Inler• •1PC Dumodul.tnr Bnord . nd Imo, in, SoH " ...._.._nag
• TUtnl tile Antenne ..._. ._. __.~_._*119

• Weather SaUIliro Handbook no

A mlcroprocessor-eontrolled repeater with full IUto
patc:h and mlny v.rutile dtmf control fa.turn at
I... th.n you might pay for I btre-bonn repelllr or
controller lionel ....-"-_~_...

;r C5Kif still only $1095 , .__
w &t s till only st sss N ......... ") ~ ~~
'II 10. IU"""H:l'. qo.,,__.1' ...._ _ 1
Dii i tal l Voic. Raeorder Option _.••....._ only $100.
G!eal for voice 10 or making dub snnouneements
REP-200c Eeonomy Repe. ter. Voitee 10. no cltmr or
autopalch Kit only $795. w&t $1195.
REp·200N Rep"lar. No controller so you ea" use your
own. .._ Kit only $695, w&t $995.

LNG-( ) GAAs FET PREAMPS
STILL ONLY $591
• Make your friends sick wilt\
envy! WOrk stallOf1s they donl
even know are \here.
• InslaN one at tl'le antenna .rId
O'oercome coaxlotses.
• Available for 28-30, 46-56. 137-152. 152·1n. 21tH30.
4()(}.470. and 800-960 MHz bands,

- LNW--( ) ECONOMY PREAMPS

~
ONLY $29 kit, $44wlredltuted

, • Miniature MOS FET Preamp
' I • Solder terminals allOW easy

connection inside radIOS.
• Available for 25-35. 35-55, 55-90, 90-120. 120-150.
1~200, 200-270. and.wo.SOOMHz bands,

Go on a ham satellite adventurel Add an
other band for the next contest Thrill In the
excltement of building your own gear, and
save a bundle.

No need to spend
thousands on new
transceivers for
each band !

• ccevet vhf.nd uhf signatslolfn::m 10M.
• Even if you dOr'll t.ave a 10M rig. you can po up very
\I00d used xmt~ & revrs for next 10 nothing
• Receiving converters (showTlllbove) a~ailable for
venous segments of 6M, 2M, 220. and 432 MHz
• Kit' from $49. wrredaested unils only $99.

• Xmitt ing ccr weners (at
left) for 2M. 432 MHz.
• Kits only $89 vhf at
599 uhf.
• Power a~ up to

-;;;;;~.,J. SOW"""'"

You'll KICK Yourself TRANSMITTING AND
If You Build a Repeater RECEIVING CONVERTERS

Without Checking Out Our C3t<1.log First!

FM RECEIVERS:
• R100 VHF FM RECEIVERS
Very .ensitive - O,l5uV, supertl
sel&ctivily _ both erystal arid
ceramic IF filters for >100 dB
at :l:12kHz (besl avai lable any
wtlere). flutter-proof squelch,

For 46-54. 72-76. 1.G-175. or 216-225 MHz,
......... .. ...... .. ............................. kit $129, wit $189.

• R144JR220 RCVRS. like Rl00, with 2M or 220 MHz
helical resonator In front end, k it $159. wit $219.
• R451 FM RCVR. for 420-475 MHz_ Similar to above,
......... ................. .........._.._ _.k it $129. wit $189.
• R90l f M RCVR. 902-928MHz $15i . wlt $219.

VHF & UHF AMPLIFIERS.
0uIpvt levels kom lOWlo l00w Starting" $99.

FM EXCITERS: 'Z'N ouIput, continuous duty

TA51: 6':'.2M. 220MHz. ~ •
......... .. kll $99, wit $169. ~'~"..,.
TA451 : 420-475 MHz. ~~f?1 -

." .. k I1$99, wlt$169. , -
TA901 : 902-928 MHz.
(0.5W oul) wit $169.

Hamtronics has the world's most
complete line of repeater controllers, CW
and voice ld boards, dtmf controllers,
autopatches, ctcse boards, exciter, pa,
and receiver modules. Here's a sample...

CWID. Trad!bonal diode matml. pennits field changes ;
use wrlh COR-3 ki1only S59

~ CWID-2. Minialme ewid board ,

~ ~~.~.~~ I Y~~I~;79b~~,
DVR-1 . Add real speech to your repeater. Records your
own voce up to 20 seconds. Use lo r voice id or to play
club announcements ,$59Iklt, $99 wit

COR-3. lne~pe(lsive. flexible COR module wrth timefs.
courtesy beep, aUdio miXef _ kit only $49

COR-4. Complete COR and eWlO aI on one board.
Low power CMOS logic. timers. , courtesy beep, 2nd rwr
input , id in eprom only $9t /k it, $149 wit

COR-S. Mla'OpfOOe'SSOf controIlef with all the belts &
wtlislles! Ful! autopatch reverse ap. phone remote
control, lois of dtmf control functions, all on one t>oard.
as used in REP-200 Repeater..... .. $379 wit

COR-6. COR timers. cou rtesy beep, ' ''''
voce e CO, COR ' OVR-1 00 one :1"'?1;
board! Record your own voice up to ro~V.
20 seconds. Low power CMOS . non. ~A':"'t.~a '
volatile memDIY, ~

............ kit only $99. wit only $149. '" ,

AP-3. Repeater autopal<:h. reverse autopald'l. phone
line remote control USe with fO.2 , kit $B9

10-2. FOUI-digt~ DTMf decoder/controlier. Five latching
on-off functions, toll call restrctor . ,.__ .k lt $79

TD-4. OTMF conlroHer as aocve
except one on-off function arK! no
loll caDrestrietor. Can also use lor
selective calling; mute spea ker until
someone pages you,......... ,k it $49.

TO-3. crcss DecoderlEneoder. Prevents repeater
access unless tone is present. Can also be used with
mobile 10 aceet.s repeatef' kit only $29.
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Wayne Green W2NSOIl

Debacle? future. Most o f us are so totally
wrapped up in the present and

I' m sure you' re not going to past that the future, as far as
believe that the ARRL plan to we're concerned. is totally in
bury the Industry Working Goo 's hands, nOI ours. So we're
Group 2A (lWG -2A) of the 1997 using up the ....-orld's resources of
World Ad ministrative Radio metals, oi l, coal, natural gas, and
Co nference (WARe) in letters won. and who really care s
and E-mail from A RRL memo about the mess we 're leaving our
bers has boomeranged. making grandch.ildren? We' re eat ing
what was a serious situation infi- fast -food crud, drink ing poi-
nitely worse. sorted water, breathing air that is

The League might have taken killing trees. and thus substan-
a hint when thei r initial pres- tially shortening our lives. And
surcs and th reats were rebuffed we ham !'> are using about 3% of
by the IWG . But no, if a liule our allocated radio spectru m to
pressure and th reats don't work. have fun , and little more.
let's escalate the attack. The pre- Sure. rag-chewing is fun. And
dictablc result is a very angry OX pileups are a challenge for
working group. one which is go- the combative . A handful o f
ing to be even less willing to sit ha ms are adventurous, having
down and reasonabl y d iscuss the fun with packet. the ham satcl-
situation. lites, SSTV. DXpeditioning. and

This all has to do wi th the po- stuff like that. Maybe 2%. The
tential loss o f the 144 and 420 rest are along for the ride, at
~H1J. hands to commercial de- least until the music stops .
velcpmcnt, as you probably Tomorro w? Har-de-har.
know. I' m still looking at ev ery ham

There is just an almost-minus- club newsletter that comes in,
cute possibility thai the IW hoping to find some mention
Group may sus pect that the that the c1uh is holding tech ses-
League is playing with a ve ry sions to help the youngsters un-
weak hand . Other than rallyi ng dcrstand radi o and e lectronics,
the blindly loyal members to I'm nOI fmding anythi ng.
send leuers and E-mail. the So. go right ahead with the
Le ague has few weapon!'> for th is ARRL plan and dump on the IW
battle they' ve chosen to pursue. Group. making them even an -
Negotiation might have been a grier and more likely to show us
bett er tack. who' s bas!'> . The head of the

The sharks in Congress have group was co ntac ted recently on
tasted blood and are eager to the phone . His response was un
push for the sale o f as much of printahle. The fate o f our two
the spectru m as possible. And major Tech bands is in the
guess which group has one o f group's hands, so we 're busy
the biggest spectrum allotments'! poking him and the other the
Make a second guess as to whic h group membe rs with a pointed
group has the least lobbying stic k.
power? Want to try for a third? The loss of 2m and 70cm
Guess which group is providing could, I suspect. just about wipe
the least in the way of benefits to out the ham industry. Again. It
the public in return for their use of was 30 years ago tha t the ARRL
billions of dollars of spectrum? wi ped out the whol e ham indus-

J see a gaping ho le in human try with a really stupid attempt
reasoning which is working to to generate some controversy in
our disadvantage. Few of us order to sell more magaz ines.
seem to have any sense of the The result o f this unbeliev able
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miscalculation was that 85 % of
the ham rad io s tores went out o f
business with in a year, and over
90% of the manufacturers blew
away, Where wi ll our hobby
be if we wipe out the dealers
and man ufact urers again? And
there 's nothing like I DO.OOO
Tecbs trying to sell thei r ham
gear for anyth ing they can ge l. to
kill the industry. The Generals
did tha t 30 years ago when
threatened by the ARRL with the
loss of their HF voice hands, an d
the American ham industry has
never recovered.

The CB industry never recov
ered fro m thei r expansion to 40
cha nnels. C B was grow ing like
CTalY. supported by movies
and hit songs, and en dless PRo
Then, in a matte r of weeks. it
was dead, and most of the manu
facturers were blown away.

Sneaky Plan ?

A West Coast Chicken Little
correspondent has suggested that
the homers-nest reaction of the
IW Group is exactly what the
League planned. He po ints our
th at the ARRL opposed both the
Novice and Tec h licenses, and
has never considered e ither to be
real hams. Real amateur radio is
the HF bands, with A RRL traffic
hand ling ne ts and C W DXing.
By ge tting rid of the 144 and 450
bands. the hobby would be pu ri
fied and get back to mo re like
the way it used to be , Rem em
be r, he po ints out. the League
has never done anything much 10

hclp promote re peaters. T hat
was all done by 73.

That's an interesting concept.
but I've never seen an)' s igns of
the League directors thi nking
two steps ahead. so I doubt th e
sky is starting to fall now.

Tampa, xovember 23rd

Are you going to he with me
as I try to cram about 10 hours o f

information into a two- hour time
slot? Please write and let me know
what you'd like me to cover. be
cau se, left to my own devices, I' ll
deal with amateur radio: its pasl.
present. and future . Tben. iftherc's
any iraerest. I'll explain thesecret fCK
making mOlley and the stutcuL<; for
doing it. I' ve lectured on this at sev
eral universities (like Yale, RPI. BU,
Case western, ctc.).

Or you may be imerested in
the incredible development s in
cold fusion and the opportu nities
that present s.

Maybe I'l l explain some of
the amazing things I' ve found
o ut ahout how to keep your fam
ily healthy so they can Knock our
stupid Social Security ta x sys 
tem for a loo p by liv ing to over
100 in good health.

Education. tuitionless colleges,
downsizing the go vcmmcnt-c
there arc lots of intere sting things I
can cover. if you want.

Or perhaps you'd prefer I stick
llX}% to amateur radio, explaining
some of the ways hams win ARRL
contests and awards by cheating.
How about DXpcditions which
weren't in the countries they said
they were? I can name and give
details on a bunch of those.

In the 1970s there were all
kinds of opportunit ies to get in
on the ce llular telephon e explo
sion. Then came microccmpu t
crs . Ken Ol sen. the president of
Digital Equipment, sa id in 1977,
"There is no re ason for any indi 
viduals to have a computer in
thei r home." Two years earl ier I
was predict ing in my editorials
that the personal compute r
would nne day be one of
th e largest industries in the
world. The cha irmen of Data
General , Rad io Shack, Wang,
and Centronics all told me I was
wrong. So di d the chai rman of
TI . But my crystal bal l hasn 't
failed yet. So what do I sec as
coming do wn the pike in com
m unication !'> developments? Just
ask at Tampa.

Maybe you'd like to hear
about my pla n for ge tti ng hams
Into ou r Mate legislatures so
we' ll have some pol itical clou t. I
th ink any ham c1 uh that really
wants 10 can get a membe r
elected. We do n' t want to be
like the unhappy workers who
find themselves suddenl y out of
work when their jobs are moved
to Mexico. Unles s we take the
hull by the horns and run with
it we're likel y to find ou r
ham bands have moved to
Afghanistan.

ConHn uro on page 9
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From the Ham Shack

me deeply concerned reg ard ing
the survival of the hobby into the
21 st ce ntury. as well as a second
ary issue about a long-standi ng
problem o f -mm ba nd allocations.

First. let me introduce myself
briefly. I was first l icensed as
WV20YY in 1960. I upgraded to
General. and th rough the activi 
ties of an Elmer. WA2KQG. be 
ca me ve ry acti ve in C W and
phone traffic nets. It was a won
dcrfu l experience as a high school
stude nt to deli ver messages fro m

suc h places as the Great Lak es
Naval Traini ng Cente r in M ich i
gan. After a brief lapse , I resumed
the hobby in 1970 as an Extra
with a home-brew SSB ifF sta
t ion. I am an active VE and have
taught several licensi ng classes.
One of the classes was a Tech 
to-General upgrade don e on Zm.
My son is :"' 2PNA. While I don't
have the time or resources to pur
sue the hohhy as much as I would
like to now. I occasionally usc my
vin tage HQ 170 and Viking. II.
(Yes, I can still do 20 wpm.) The
future o f the hobby is very im
ponant to me .

I thin k the A RRL has done
some fine work; for example. the
new hands at 10, 18, and 24 ~1 11z.

I am concerned that as a gro up
we as ha ms may miss an impor
tant para digm shift and go thc
way of the d inosaurs, if we miss
our last chance to adapt.

It is my observat ion that the
Morse code is decreasing in rel
evance 10 the futu re o f the hohby.
It further see ms unbalanced be
cause so much emphasis in li
cense testing is placed o n this one
o perating mode . If th is much
we ight was pl aced o n an other
less-used mo de , say , sate ll ite
co mmun icat ions . video, o r
packet. I can imagine the prot est
that would result. Voice transmis 
s ion is the mode of choice o f the
majority of hams. especially if
you include the bands above 30
MHL This could change if voice
evolves as a spread- spectrum or
a digital mode, It is important that
we adapt 10 the ra pid changes in
technology; this is not to den y the
right of othe r hams to enjoy the
"ant ique" modes of A M or C W
if they are interested in building
simple equipment. Further. con 
sidering " rights," I do not thi nk

Cont inued on page 83

W3NO D, who was the electron
ics specialist o n that tri p. T he n
there 's Emory Gordy Jr.. the OM
of Paui Lo veless, the singe r.

I didn 't see how Griffith could
p o ssibly have haJ lim e
for ha m m in g . so tha t makes
sense... lVaYlle.

Jim Ca non WK2K. I am writ
ing about an art icle on page l}() o f

the June iss ue of QST, which has

George Plait ~H;UK I would
like to take a moment to comment
on the code requ irement for Gen
eral . Ad vanced . and Ex tra C lass
licenses. In view of the recent
actions by the FCC to rescind the
re q u ire m e n t fo r Morse code
equipment on oceangoing com
mercial vessels and o f the fact that
th e Coast Guard is no longer
s tand ing radio wat ch for C W
communications, I think it is time
for thc ARRL to recognize that
CW has passed its time as an es
sential method of communicat ion.
I will agree that C W on the HF
band s w ill get throug h when
QR M and Q R:sl make othe r forms
of communicat ion unreadable. I
will also agree that C W is an an
fonn and a tradition o f o ur hohhy.
But to set the code req uirement
up as a road block to the high fre
qu ency band is no longer accept
ab le . Fun d amen ta ll y, i t ju st
amounts 10 "hazing .'

I have 110 problem with mak 
ing the tests more technically de
m and in g , nor do I ha ve any
quarrel with reserving ce rtai n por
tions o f the UP hand s for C W
co mmunications, as we do now

for packet and repeater modes in
the VH F and UHF po rtions of the
spectrum. My di ssatisfact ion de
rive s fro m the exclus io n o f quali
f ied te chni ci a ns fro m the
HF band s simply because they
refuse to learn a language that is
slo w and beco mi ng increas ing ly
obsolete .

It must be recognized at some
point that the code requirement is
pre venting otherwise qual ifi ed
a nd interested amateu rs from

advanc ing in our hobby. Indeed,
as ti me for recreation becomes
more difficu lt to find , can we af
ford to demand thai it be spe nt

learning a language few people
are listening to ?

Troublemake r.. , Wayne

comment s about your edito rial
and get that list o f the books you
recommend . You know, at fi rst I
thought you were an old windbag ,
so I didn' t bother to read your col
umn. O ne even ing I didn't have
anything to read. so I re luctantly
picked it up. The first book you
mentioned was The Cancer Cure
Tha t n·o rked . I found thi s was a
great book and. since then. have
bought several o the r boo ks
you 've suggested. Al l have been
great.

I' m not the type to be idle, so I
build things. Lotsa things. For
instance, I have a good idea for a
gadget which is real ly needed. I
started off by co ntacting Ameri
can manufacturers for part s in or
d er to build a protot ype . ~1 y

patent attorney said to "go for it."
Sad to say, I think llmow o ne of
the re a sons th e Ame ric an
econo my is going down the tubes.
Now I' ll try and contact Asian
ma nu fa cturers fo r the needed
parts. That 's more jobs that wo n' t
be available in this country.

I' m very much interes ted in
you r Making Money, though I re
ally don' t need to make a mill ion
since I'm co mfortably ret ired. It' s
j ust that your col umn has pushed
me a bit further than I normall y
would have gone.

I'd also like you to know that I
now read your column as soon as
the magaz ine arr ives. I no longer
think of you as a windbag, but as

a down-to-earth guy who uses his
" noodle ." Thanks for pushing me
into a more constructive attitude.

Glad you 're enjoying, Antonio.
Yep, we\'e not onlv losr Oll r con
sumer electronics industry to Ja 
pan. but we no longer make she
pan s either: Worse, It: e no longer
make the machines to make the
pans. Heck; we no longer make
mO.ft ofthe tools to mob! the ma
chines to make the pans... "" n ne.

M an:: Yuen l'"6A PJ . I want to
lei you know that your "Never
Say Die" column is the best pan
of the magazine. I' ve especially
appreciated your comments on
health and diet I' m abo a sub
scriber to Cold Fusion and am
"cry inte re sted in thai fie ld .
Please continue with s im ilar con
lent in future issues. You might
even recycle some In-y ear-old
ones.

I suffered a detached retina in
my len eye in 1994 and a year
later in my right eye. Now l m up
to eight surgeries between the two
eyes. Recently. I found The Heal
ing Power of Herbs Il) Michael
Murray. SD. ISB" 1·5595·87()()'
8. I rook the recommenced herh
and my sight has impro ved to bet
ter than 20nO fro m 20/200 .

r IO interested in see ing co n
struction articles about things like
adapting a TV tuner module for a

spec tru m analyze r. rad io a s
tronomy. environmental monitor
ing suc h as se is mo lo g y a nd
weather data collection via packet
radio. and such. La tel y I' ve been
too busy to pursue hobby activi
ties. hu t my work is re ward ing
(the hardware I' m build ing is go
ing to Saturn).

Well, I'm glad ¥u fl/ l'bods. likes
my columns... Wllyllt' .

LETTERS

Rudy Ault J r, ~2JZK . Per
your list o f fa mous hams, yo u
forgot to include W 2r\SD/I 
Wayne Green: ed ucator, entrepre
neur. pioneer. and man of letters.
xto st o f the folk s you li sted
haven't done half as much as you
have. Keep up the good work.

Rudy, I 'm nOlfomous. j ust per

sistem. But amateur radio sure
has provided me with a life of
adventure... mnne.

Terry Schlele r ~0U}'H, My

frie nd Larry Junstrum Kr-;4 l.:B
should he on your " famo us ham"
list. He 's the bass player for the
popular rock group ".3MSpecial"
and a stro ng spokes man for ama
teu r rad io . His phon e tics are
" Known Nat ionally -l Ult imate
Bass."

Dan Sea l)' AA70A. That Andy
Griffith listed in the June issue
isn 't the actor. he ' s 20 years
too young. You might want to
li st Paul T ibbets K4ZVZ. .....ho
was the pilot of the Enola Ga,"

Antonio Anze, ·inoWB2KDE. when it dropped the bomb on
I just wante d 10 make a few Hiroshima. And Jacob Bese r
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TNX Dave Miller NZ9E.

Pitcairn Island Honors Hams

FCC License Fig"'u::.;re".,s'--_ _

Locust Grove

In 1847. samuel F. B.Morse wrote to his brother.
describing the property he'd just purchased in
Pooghkeepsie. New York, as unequaled in beauty
and constantly changing charm. locust Grove,
Morse's estate, was to be his country home until
his death in 1872. In 1901 the property was bought
by theYoung lamily, and in 1975Annelte Inglis Young
endowed a trust inperpetuitytomaintain Locust Grove
as an historic site and wildlife sanctuary,

Today, l ocust Grove is a designated National
Hisloric landmark, and is open to mepublic May 1
to November 1. Wednesday through Monday, 10
am 10 4 pm. The 150-acre estale lies along a bluff
above the Hudson river, with view of the Fishki ll
Mountains tothe south and the Cal$kills to thenorth,

and includes historic gardens and buildings, acres
of woods and scenic walking trans to the river.

The house contains a collection of 18th and 19th
century furnishings belonging to the Young family,
but the main point of interest for Morse enthusiasts
is the Morse collection, comprising Morse memora
bilia. a model of Morse's first telegraph, and a
collection of early telegraph equipment.

Morse hada telegraph linewired into his office from
the main route close by, and the sound of code can
still be heard at his country home. Each year. locust
Grove holds a Telegraph Weekend. during which
members of the Morse Telegraph Club use authentK;
equipmenl and American Morse fO( a transcontinen
tal celebration of Morse·s invention; while the
Poughkeepsie Amaleur Radio Club operates a see
daJ Event racio statilnkld:li,o lSIJdIli!~ cooe
For IT'OIe I1foonation aOOut !he 8arruel F. a P-Iase His
m I-tluse an:l Grooods, and the many events schad
!Jed there, radil:Helated or rot, contacl locust Grove.
370 South Road, P.O. Box 1649, Poughkeepsie NY
12601 ·5234; telephone (914) 454-4500.

From Morsum Magnifica t, June 1996. II

According to FCC ligures, the numbers of new
hams and 01 hams who haveChanged their class of
licenses is up compared 10 the last hall of 1995.

Newhams iorme months of January, Mart:h, and
Apri l have each totaled more than 3,000, and up
grades have topped 1.200. In February, new hams
numbered 2,109, and there were 980 upgrades. Dur
ing the last half of 1995, whiCtl included the Federal
govemmentfurlough through the last halt 01 Decem
ber, the number of new hams averaged 2,137 per
month, while upgrades averaged 811 per month.
0 1996 Amateur Radio Newsiine, from PARKing
Ticket, newsletter of Plano Amateur Radio Klub.

After tempting the jammers by offering to sell
them a sioen rig. Jim "went out to hiscar" andcalled
the poliCe, whO were already looIo:.ing for the jam
mers.

During ccwersatcos that Jim had with the jam
mer called Kevin, Kevin confided to Jim that he
thought that amateur radiO wasoangerous andthat
"My mother didn't ra ise stupid kids,"

At thislime. the raOo confiscated lrom the jarrmers is
belAJ handed over to the FCC for AF coroensco with
the nansmssoos recorded by bayarea repeaters,

TNX News/ine; Newsline #978.

The place: Tampa.

No "Hams with Class" in
~ptember 73

What Some Guys Will Do
for a Free Beer-or K2UDP
Likes His Toast Plain ... No
Jam, Please

The time: sometime between 12:00 a.m. and
11:55 p.m., May 8,1996.

From Newstina; Newsline #977.

The motive for risking apprehension: a bonle of
beer.

This month "Hams With ciass' will not appear in
73 Amateur Radio Today. Carole Perry WB2MGP,
the column's author, was not available due 10 a
death in her family, All of us here at 73 send our
warmest regards and deepest sympathy to Carole
and her loved ones,

Was It Something We SETI?

Did you catch the blockbuster movie 'tooeoen
dance Day· yet? When the evil aliens are poised to
annihilate the planet, who mobilizes for worldwide
defense? Hams, of course, and with Morse code,
yet. And, lor those 18 people out there who still
haven't seen the movie, yes, we won!

The crime: faul-mcuthery over the airways and
interlerence with emergency communications.

Ham Radio: Not Yet an
Qht!mlic Event

The chairman 01 (he Olympic Broadcast Fre
quency Coordinalion corerenee has announced
mat hand-held ham radios and scanners winbe pro
hibited at Olympic eventsbecause 01the possibility
of their interlefing Wllh wireless microphones and!
or live news broadcasts.

Cellular phones, though, will be allowed (as re
quested by the FCC) and exceptions to the ham rig
ban could be made if "appropriate oHicials request
them."

Two jammerslorlhe Tampa area were taken into
C\Jstody this May (one for drunk driving andone tor
questioning regarding interference with emergerw;y
transmissions) after operator Jim K.2UDP, with the
help of fellow club members, talked to them on his
repeater and invited them to meet him in a bar for a
beer.

••

The Pitcairn Island Postal Administration has
announced the issuance of amateur radio stamps
in honor of the role played by amateur radio opera
tors toward the betterment of the island. Pitcairn
Island, with a total of 55 people-12 of whom are
licensed hams-has its own post office and postal
stamp issues. The British government designs and
prints the stamps, and a substantial part of the tiny
(1 mile by 2 miles) island's income is derived from
me sale of these stamp issues to COllectors world·
wide.

Pitcairn's first licensed radiO amateur was An
drew Young VR6AY. Andrew's first exposure to
amateur radio began back in 1922 with a Marconi
crystal receiver and a simple sparll. transmitter that
was otten used to communicate with passing ships.
Over the years. Pitcairn 's only communications sta
tion grew as technology improved and as ham ra
dio friends from the outsoe world contributed the
much-neededequipment. The operatorson Pitcaim
have utilized amateur radio lor emergency medical
advice, as well as lor memorable a sos with friends
aroul'lC! the globe. over those intervening years.

A release date 01september 4. 1996, has been
set lor the amateur radio series, with 20 cent al'lC!
$2.50 stamps, al'lC! a two-part $1 .50 stamp with a
poce of $3.00. First Day Covers with all four stamps
and the Adamstown. Pitcairn, day-of-issue cancel
Lation are $6.20. For further inloonatioo or 10 order
the special amateur radio stamp issue, contact

Millon Chaffee W1 EFW, who has been a valued
member 01the amateur radio community through
our most of his 83 years, became a Silent Key this
past March. He dedicated his life not only to the
betterment of amateur radio, but also to the pros
perity of his country and community, He started his
service in the Civil Air Patrol in 1942 raising 10 the
rank of Tech Sergeant in lour years. He later lent
his administrati ve talents to councils such as his
local housing auttlority, Chamberol Commerce, lhe
ARRl (where he was director lor seven years al'lC!
Section Traffic Manager for Connecticut). al'lC! the
QCWA. In aoomco, he held the position of ARNS
treasurer lor some time,

Mr. Chaffee was a man whose involvement in
the world of amateur radio wilt serve as an el(ample
al'lC! an inspirat ion to hams everywhere. He will be
missed by all those who knew him.

Thanks to AANS Bullel in June 1996 lor Ihis
information.
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Milton Chaffee Wl EFW
Silent Key'---- _

The Ollice of the Government of Pitcairn
(Postal Administration)
British Consulate-General
Private Bag 92014
Auckland, New Zealand

QRN .



0111)' the RlC·CL UB controller system gites )'011 If'i lU/oll's ''' programming
software that alkncs timers. messages, users and mostfunctions /0 he set-up
with the ease ofa computer; rery powerful antopatchfoatures, and multiple
repealer control at such a lou'price! And u-ith the addition of the RlC/Jeluxe
module all additional radio port, increased output contols and support jar our
large mice mail based Digital Jotce Recorder is p rol'ided.

RLC-CLUB Controller
Dual Port Repeater and Remote Base controuer
• Individual full duplex repeater. link or remote base port with second additional radio port

expansion usi ng the Deluxe option module.
• Buill in .-\utopatch with ; {KJ number autodialer, ; 1)0 call sign sbus. ;00 user autopatch code

and ; 00 number long distance dialing table.
• 100 time-of-d ay scheduler slots with grandfather clodc function.
• 11 m ice synthesizer with lIS; word male, female and special effects library
• Internal 16 sec ond Digital Voice Recorder allows custom voice mes sage.
• 2 analog temperature inputs, Sign.tl strength input and door alarm input standard,
• 8 output funrucn control li lk'S using the Deluxe option module.
• Built-In front panel I.H ID display. Shows COR. PI., m and D'DIF \";1M
• 19~ Rack ~Iount Enclosure avarlahle for $; 0.00.
• fCC partM patch with [US(' and surge protection, FCC part I; d:L~"'.-\ typed,
• Free \l 'i nd ows ' ~ programmmg software included with easy on-line help menus.$175.00·Fu r" "o. m

$500.00 n ccu e

See why the RLC-CLUB knocks the competition's socks off!

gemote base supp or t [or from en', Kell\\lMIl! St.'rial
and raesu CAT IIF\VIIF radios. (lllwr remo te bases
supported Include the RLC·IOI IC·9110 band module
conlrol1t'r and the Onug Hall RBI I imerfare.

it arid Wide Uj' hAcn' ss: hlfp:IA......di"k .comm.comJlinkcomm •

Link Communications, Inc.
/ / 5 2ndA~'e. NE • P. O. Box / 07/ • Sidlley, /'tfT 59270-107J

Voice: (406)481·75 15 • FlU: f4U6) 481 -7547 • Sales: 1-800-fJ lO-40R5

drop in interest in SSTV, RTIY.
moonbounce. ham sate llites, and
so on. It was the yearly gather
ing o f such special interest
groups which hel ped keep the
HamVention growing for SO
many years.

Now. with our ranks aging.
withering. and shrinking. the
youthful en thusi asm which was
behind the Dayton trek has
d immed. I saw fe w youngsters
there last year. When I first
started going to Dayton in 1955
the hotel was overru n with
young hams. These days J have
to dodge electric wheelchairs
and not tn p over walkers.

A side note: 1",'1' bee n sur
prised when I' ve ta lked to many
of these doddering wrecks 10
find that they are years you nge r
than I. Heck, I haven't done
nearly as much as I could to take
care of my body, but obv iously
I' ve done a lot bett er than most.
But, you know, when I bring this
up in my ed itorial , I ge t hostile
letters from the crotchety old
men who most need to start re
build ing thei r almost-destroyed
bodies. Figures.

NEUER SRV DIE
ContlnuedJrom page 4

Or maybe you ' re interested in
what's going on with cold fu
sion and how this amazing phe
nomenon has forced physicists
to rethink the structure o f the
atom. Or maybe not. Okay then,
how abou t a recipe for some
fabu lous-tasting. healthy veggt e
d ip? You' lI love my "hurry
curry"- a del icious curr ied
chicken dinner in 15 minutes.

When you write, please put
"Tampa" o n the left side of the
envelope so I won't get it mixed
with the stack of orders for my
booklets which have resulted
from my radio interviews.
We' ve had to get an industrial
strength copier j ust to kee p up
with the booklet demand. It's a
comb ination mimeograph ma
chine and photo copier.

I'm really looking forward to
the ARRL Convention at Tampa
in November (23rd-24th). I par
ticularly want 10 thank AR RL
Director Frank But ler for his en
thusiastic support. despi te word
from HQ that my speaking
at the convention would " be
inappropriate."

Dayt on Bombed?

Like mo st (all?) other
hamfests. the Hamvennon atten
dance dropped this year. And
this desp ite the increasing em
phasis on computers, wh ich
seem like they are edging out the
ham exhibitors. Well. that's
where the money is these days.
Maybe you've noticed that some
of our major ham manufacturers
have cut way down on the ir ad
vert ising. I' ve noticed. But then,
I'm oddly sensiti ve to tbat sort
of stuff.

Can Dayto n be rev ived? Or is
it likely to go the way o f NCC.
CES, and other formerly mam
moth shows? No. I doubt it's the
new date, o r any of the othe r ex
cuses the Hamvendon Com mit
tee is using 10 avoid serious in
trospection . Our hobby has
changed. It' s changed a lot! With
over hal f our hams these days
essent ially confined to 2m and
now justifiahly fearfu l o f losing
their band, the intere st in special
aspects o f the hobby which
brought many to Dayton in the
past has dropped. We' re seei ng a

Anyway. back to Dayton.
Maybe it's time to start trying
some creative ideas to help bring
the HamVention out o f the
19305. where it's frozen , and
into the ·90s. I' ve proposed se v
eral ideas in the past. but they' ve
all fallen on blind eyes.

One problem for many
hamfests is that they are almost
all organized by hams with lillie
experience in show busi ness. Or
eve n business, for that matter.
They don' t know how to deal
with the marketing challenge.
They don' t know how or where
to advertise, get PR (despite the
availab ility of my admittedly su
perb video on the subject). at 
tract exhibito rs. and so o n. None
o f these ski lls are intuitive. but
it' s a pity that our hobby has
to bear the brunt o f ham fest
officials learning what they
shou ld already have known at
the hobby's expense. Hamfests
could be use d to hel p recruit
you ng newcomers . They aren't.

Hamfests orr show business.
They need stars, They need con
troversy. They need hoopla.

Continued on palfl 39
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The Amateur's Guide to
"Free Energy" Devices

A history, and hints for further experimentation.

Thomas M. Miller WASVKN
314 South 9th Street
Richmond IN 47374

Fig. 1. Extracting fru enagy from ocean wow.!. Nature is in constant motion, providing
many SOUf US ofenergy fre e for 1M laking.
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"Imagine that we live in a world where it rains soup, and we all
have forks. "

A
ny scientist will tell you that
"free energy" is impossible. The
law of conservation of energy

forbids any device that produces more
energy than it consumes. To make mat
tcrs worse, the laws of thermodynamics
insist that every device has loss, so no
machine can produce as much energy as
it consumes. Some is alwa ys radiated
away as beat. It's impossible to break
even!

..When an elderly and respected sci
entist says that something is possible, he
is almost certainly right. When he says

,

that something is impossible. he is very
probably wrong. "

Arthur C. Clarke's First Law

Over the years, a number of inventors
have come forward with devices which
seem to produce more energy than is re 
quired to drive them. Most scientists
refuse to even examine these devices.
and are quick to label the inventors as ei
ther lunatics or frauds . Were they to

look, however, they might be surprised
to find that we are not dealing with pro
peller-heads and con men. In fact , some

of the inventors are physicists, profes
SOTS, and experienced engineers. well re
spected (or at least formerly respected)
in their field . But how can we believe
even professionals of this caliber when
their inventions violate the most sacred
laws of physics?

The truth is that these "sacred laws"
only app ly to a closed system. There is
nothing to prevent a device from extract
ing energy from another source. even an
unknown source. None of the inventors
claim that their devices create energy.
They just tap some energy potential in
the environment.

If we can believe some disturbing ru 
mors, some free energy researchers have
experienced more than criticism and
ridicule . Engineer Robert Adams claims
that his patent application was denied
and his invention classified under a
"Military Use" clause . Not only was
his device suppressed for over 20 years,
but he was harassed and his life threat
ened! While this may be hard to believe.
there are trillions of dollars at stake.
and all the political and social power
that such incredible wealth represents
certainly a motive for those interested in
maintaining the status quo.

Even though many e xperimenters are
understandably secretive about their
inventions, a number of so-called free



The Packet Radio Operators Handbook
by Buck Rogers K4ABT. How to build and use
packet stations. Nodes. Rose switches. 9600
baud stations. trunks. backbones, networks.
BBSs, interfaces. MFJ-3036, $12.95.

Packet Radio is Made Easy by Buck
Rogers K4ABT. Makes packet easy! How to set
up. digipeating. mailbox, more. MFJ-32. $9.95.

Easy-Up AntMMS by W3FQJ. Gives you
inexpensive. easy to build antennas for virtually
every SWL or ham need . MFJ -38. $ 16.95.

Troubleshooting Antennas and Feedlines
by W ITF. Hew to troubleshoot and get your
antenna system perfonning. MFJ·3301. $ 12.95.

73 Dipo/~ and Long-WireAnt~nnas· .

8 chapters, 7 appendices. MFJ-3302, $12.95.
73 V~t1ic'al, Beanu and Triang/~Antmnas~

All bJilt and tested by W3FQJ. MFJ-3303, $ 1295.
Oscar SateUiJe Revue by K41Wl How to set

upa satellite station. Quick Start guide. trackingdata
and equipment review included. MFJ-31 , $7.95.

Tile Snonwave listener's Guide for
Apartment/Condo Dwellers by W3FQl Key to
indoor SWUng and mung.MFJ·36. $9.95.

QukkStudy "" license Guides .When you take
wrinen exam, correct an...wers jump oul at you u.sing
MFJ's new QuidcStudl '" concept. Each licenseclass,
$7.95 each. No CaJe Tech. $14.95.

Golden Clanks of Y~st~ry~ar by K4TWJ.
Remember your first rig with this fun filled
golden age book. MFJ-3O, $9.95.

The Fox Hunt Ad~'e"ture by Dave Ca.sler
KEOOG. Enjoy mystery and adventure as you
follow a young group using ham radio 10 crack
open a ring of drug deale rs. MFJ -310 1, $7.95.

The WonderfullVorld of lIam Radio: An
Introdu ction for You ng Peopl~ by Richard
Skolnik KB4LCS. MFJ-35, $7.95

Ham Radio Communications Circuit
Files by W3FQ"J. 61 bipolar transistor, Fbi and
linear integraled circuits. MFJ -37. $9.95.

Solid State QRP Projects' . 52 QRP projects
in 8 chapters. MFJ·3502. $ 12.95.

FET Prindpks, Experiments and Projects·.
Prnctical FET circuit design. MFJ·3504. $16.95.

, R..,.,.,." '"Qhk. rldnoN ", CJ N<>Il. WJ"QJ

• II 8. &I Let us see your manUKripts

N~aust D~alu/Ord~r/Catalog: 800-U7-1SOO
Tuhnicalll ~lp: 8(j().647-TECH (8314)

• 1 year unccnditionaJ guaranlee • 30 daY mont!'/ badI
~ranteeI SI1l)onorders from MFJ . ',"catalog

:U Fj ESTERPRISES INC.

M :J Box 494. Miss. Stale. MS 39762
(601) 323-51l69; 8--4:JOCST. Mon-n;
FAX; (600 323-6551; add sIh

M FJ ... making quality affordable
Prl«> II>l 'I'K".""""..bje<l", ' bani. 0 I '!'J$ 10111 C""1pIiur. IIf<.

More ham radio books

Mobile
Handbook

A super hands-on book with hundreds
ofuseful ideas to make mobiling great!

MFJ.33 S~ how easy it
'129 • IS to have a

ham shack in
your car with this idea
filled Mobile Handbook!

For the beginning

~
~;;;;.;: mobiler, Dave Ingram

.. K4TWJ shows you how
10 set up a super mobile

installation ! For the experienced. K41WJ
includes hundreds of useful ideas for mobiling
on HF, VHF, 10 meters and PM. QRP and legal
limit mobiling. mobile antennas and mobile CW_

K4nVJ shows you how to DX on the road,
make antennas, reduce ignition noise and RFI.

--

MFJ·9420

'229"'

MFJ-971
' 8 9 9 5

MFJ-9020
(20 Meters)
' 1 8 9"' '. , _
Put somefurr hac IOtO'j;;;~~

QRP-DXCC with 5 watts!
You'll be amazed at how easy it is to work.

the world. Countries you've worked in the past
become fair game once again.

These MFJ CW rigs are real radios with all
the high-performance features you expect from
expensive multi-band transceivers. You get a
hot superhet receiver, sharp CW crystal fil ter.
smooth VFO. RIT. AGC, built-in speaker.
slderone, adjustable fulVsemi QSK.

Models for 40, 30. 20, 17 and 15 Meters CW
band. $189 .95 each. Please specify hand.

Plug-In opuons: MFJ412, $39.95, Cun is
keyer: MFJ-726, $29.95, narrow audio fi lter.

Portable Accessories

Ili3 n -
· ~ ..S~ O·
~.. .

Take this li"y MF{2BMet;:~SB-rMvd
Radio.... with you and enjoy DXing and
ragchewing wherever you go.

It's the smallest rig of its kind ! A complete
station -- MFJ-9420. microphone. power supply
and antenna-. fi ts easily in your brief-case!

12 powerful watts give you enough power 10
work the world .. even with a makeshift antenna
.. but needs only a lightweigtu power supply.

Potent RF speech processing focus all your
power into a clear highly-intelligible signal thar
even OX will notice.

You get high performance superhet receiver.
razor sharp crystal filter. sensitivity down to
noise. smooth vernier drive VFO, one watt of
audio, speaker. reo! S-Meter. rugged transmitter.
14.15Q.14.350 MHz coverage and low current
drain. Tiny 21/u 61/u6 inches.

Plug-in this MFJ415 module. $39.95, and
operate CWo14.1)00.. 14.100 MHz. Has semi
break-in, siderone, key jack. CW/SSB switch.

Special offer: matching microphone and
MFJ-9420 SSB Travel Radio" , MFJ-9420X.
$239.95. Microphone only; Mf'J -290 . $29.95 .

MFJCWTra •

Code Practice Oscillator
DeluxeMFJ Cod~ Ml'J ·557

Proctic~ Osd llator has '24· ·
adjustable Morse key
and oscillator-speaker unit
mounted on a heavy steel base so it
stays put .Tone, volume conlrols. Earpho ne jack.

For 110 VAC Keyer opnutin" use MFJ.13l28. $12.95.
for MFJ422040 I0 407G4IXV492; MFJ· 131 5, $14.95.
for MFJ493; MFJ-l305, $12.95. for MFJ·557.

_, r "

>:... .....I

Stand alone CW Keyhoard includes AT type
keyboard. 200 character type. a/lead bcffer, two 100
charncter noovolatile message memories. more.

~fn45 1x. $79.95. keyhoard interface only.

MFJ Iambic Paddles
MFJ-564

'49"'
MFJ Deluxe

lamhic Paddle features
full range of adjustments in tension and contact
spacing. self-adjusting nylon and steel needle
hearings. contact points that a lmost never need
cleaning. precision machined frame and non
skid feet on heavy chrome base. For all keyers.

MFJ Keyers MFJ S,.
More hams use MFJ keyers than all nsce.Vier
others in the world! Choose the one • ,
that 's rightfor you. Write or call
toll-free 800-647-1800f or more info.

MFJ-422C

' 134"
MFJ lUyerIBencher

Paddle Combo is the world 's
most popular keyer because it's the best 0 all CW
worlds •• a co mpact MFJ Keyer that fits righ t on
the Bencher iambic paddle! Iambic keying, speed,
weight. lone, volume controls. Automatic or
semi-automatic bug modes. RF proof.
MFJ422CX, $79.95, keyer only.

Deluxe Keyer. MFJ-407C, $69.95, gives
you easy accessJronl~I speed, weight.
volume. lone controls, all keyer modes. dot-dash
ITEIl'U1es. jam-puof spacing. sidtuJlC, speaker.

Beano Keyer. MFJ-IOtc. 549.95, roc dual
iambic or single lever paddles. Sidel:one, spe<!ker.
~ume. speed internal weight and tore controls.

Memory Keyers
Menu Driven -- so easl -to-use you
don't need an instruction manual!

MFJ·490

' 1640 11

MenuDriven Memory
Keyer'" in a compact package
mounted on a Bencher iambic p e.
Store 192 characters in 4 message memories.
Morse trainer. sidetcne, automatic serial
numbering plus all !he featu res of MFJ-492 except
remote control jack and extra memory.
MFJ -490X, 5109.95 . keyer only. no paddle.

MFJ-492
ilr.4r"4r~4r'4r' =.='

~~ :;i:~'''; ;Jl '''-A
M~"uDn..en • "'it y .y

Memory Ke)"cr.... • ""'k ,_;,; .£.•
stores 192 characte rs in 4 battery backed-up
message memories. Expands to 8000 characters.
8 memories with YWJ ·KO, $14.95. Automatic.
semi-auto matic bug or handkey modes, reverse
dot/dash paddles, select iambic A or B or
non-iambic modes. Morse trainer. automatic serial
numbering. sidetone, volume and speed panel
controls. remote control j ack. plus more.
MFJ -492 R~mot~ Co"troJ. M FJ -78,519.95.

Sup~r M~nuDri..~n ~femory KeJ er'"
t\U'J -493, $139.95 , is the world 's most
sophisticated memory keyer. Stores 32,000
characters ! Plug in AT keyboard and il rums into Antenna Tuner, ~U'J-971. SS9.95. Tunes
full featured CW keyboard. Serial pan leis your coax. balanced lines. random wire. 1.8·30 MHz.
computer control your keyer. compose. edit. Cross.Nt't'dl~ SWRlWattmeter with two ranges.
display. save messages and record your BaUery/AC Power Pack, :\IFJ-U 14,
transmissions. FCC Exam Simulator, QSO $69.95. Uses Ni-cad, regular or alkal ine D cells
Simulator. Word Recognition Trainer. remote or 110 VAC. Charges Ni-cads. No batteries.
control jack. plus all the features of MFJ492. AC Power Supply, MFJ-411 0, $39.95. Travel
MFJ493 R~mot~ Control, MFJ-79, $ 19.95. light and leave the heavy hardware athomc. 110

CW Keyboard VAC power supply delivers 13.8 VOC, 2 amps
_, I from rugged wall adapter and regulator module.

~ ..:. _",.~_~ Antenna. $J4.9S. Lightweight easy-to-
carry single band folded dipoles for MFJ rigs
and others. S cif 40. 30. 20. 17. 15 Meters.

Free ~ ala 09
Wriu or call toll~fn~ • • • 800-647- /800
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Fig. 2. The variable reluctance alternator, in ent d by Paul Brown, uses flux switching to
convert DC to AC.

The universe •.. a free lunch?

energy devices involve well-known,
even patented, principles. Many of these
are fairly simple, and a talented amateur
with some basic electrical and mechani
cal skills can easily build and experi
ment with them. Amateur radio
operators. being an intelligent and curi
ous bunch, are in a perfect position to
study these devices, and to validate or
refute the free energy claims.

A few hundred years ago, scientists
accepted the existence of the "ether," an
invisible medium through which waves
of electromagnetic and gravitational en
ergy moved. The ether coupled cause
and effect across distances and ex
plained wave propagation, as they ob
served it. Scientists expended a great
deal of time and effort try ing to prove
the existence of ether by attempting to
measure the movement of the Earth
through it, but none were successful.
Eventually, they decided that there was
no ether, and that space was j ust chat ...
nothing at a1l. Electromagnetic waves
moved through the vo id because, well ...
they just did, that 's aU!

Today, scientists believe that the void
is actually a set of energy fields which
interact to form a sea of randomly fluc
tuating energy. Whenever this energy
reaches a certain intensity, a particle of

"The only way offinding the limits of
the possible is by going beyond them to
the impossible."

Clarice sSecond Lnw

"Ze~point" energy and tbe quantum
field

Some inventors of free energy devices
claim to be able to tap the zero-point en
ergy fluctuations in a di fferent sort of
ocean-s-the limitless sea of energy that
underlies the universe itself.

AC OUTPUT

SOUD CORE

»:»>

There arc always rumors of something
called a "spoon," but those who know
the most about soup (the soup collec
tors) assure us that no such thing can
exist. There is, after all, no free lunch!

The truth is that the universe is a free
lunch. Nature is in constant motion. con
veniently arranged in perpetual cycles.
From the twice-daily rise and fall of the
tides to the constant motion of every
molecule of matter, all can provide en
ergy free for the taking.

c

DC INPUT

LAMINATED CORE

~

ALUMINUM ROTORS
lfITH IRON INSERT

"Even Testa, the man who harnessed Niagara Falls, could not
understand the operation ofthe unipolar generator."

We cannot "create" energy. The uni
verse is energy. What we perceive as
solid matter is nothing more than the in.
teraction of energy fields . Not only can
there never be an "energy shortage," but
there is nothing else but energy. All we All natural cycles have a "positive"
have to do is tap it and put it to use. Un- and a "negative" portion, oscillating
fortunately, we don't. We allow others to around a null, or zero point. For ex
extract this energy and sell it to us. We ample, ocean waves exhibit crests and
meekly accept their contention that en- troughs, each time passing like a sine
ergy is very expensive to produce, and wave through the null point. Averaging
we even allow ourselves to become to- all the waves prod uces zero- sea
tally dependent upon them for our level-yet the momentary fluctuations
survival. The government is always plan- above and below this point represent
ning new ways to tax energy, although usable energy.
when the president says thai: he 'll tax Fig. 1 shows a method of extracting
our BIDs, you may have to rearrange the energy from ocean waves, convert ing it
letters to discover his true intent. into electricity. Such a system could just

Imagine that we live in a world where as easily operate a reciprocating pump,
it rains soup, and we all have forks. A or do other useful work. This is a true
few enterprising people learn to collect free energy system which produces far
this soup, refi ne it, and process it into more energy than it consumes ... free en
bite-sized chunks. They then sell it and ergy, not created, but extrac ted from the
become very wealthy and powerfu l. environment.
12 73 Amateur Radio Today · September 1996

matter appears. Actually, two particles ap
pear, one of matter and the other antimat
ter, since the law of conservation of energy
requires that the books always balance.
Usually, these particles only exist for the
briefest moment before combining to re
lease the energy that went into making
them, and the cycle continues. It is inter
esting to note thai, however intense the en
ergy field of any single point at any given
instant, the overall energy cancels. Every
thing, averaged together, equals nothing.
Yet, just as with ocean waves, the local
fluctuations of field intensity represent
real, usable energy ... e nough energy to
create a universe.

Is it possible that these free energy de
vices actually tap into the ultimate
source? Perhaps. Apparent violations of
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55·25
55·30

NEW
SWITCHING POWER SUPPLIES

CONT. IC5 WT.(LB5)
20 25 4.2
25 30 5.0

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY' RUGGED. RELIABLE'

SPECIAL FEATURES PEIFO•••NCE SPECIFICAT'ONS
• SOUOSTATE ELECTFOllCAUYREGULATED • INPUT VOLTAGE: 105-125 VAt
• FOlD-8ACK CURRENT UMlTl!«'i Pt oleo.:ts Pow.- SUpply • OUTPUT VOLTAGE: 13.8 VDC! 0.05 volts

from.xcessiYe CU'T.nt & continuous shorted output (Internally Adjustable: 11·15 VDC)
• CROWBAR OVER VOLJAGE PROTECTION on all Models • RIPPlE less~ 5mY peak to peaK (hll load &

ucapllS-3A" 1$-4A. lUA.1S-4L I$-6l. low linel
• MAlHTAlN REGUlATION & lOW RIPPlE ai _ Iilll input • All units available in 220 VPI; input voltage

Voltage (except lor SL-l1A)
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• TMREE CONDUCTOR POWERCORDexcept for RS-3A
• ONE YEAR WARRANTY. MADE IN U.S.A.

il1. ,..-.

Sl SE • LOW PROFILE POWER SUPPLY
Coin """ - ICS' SlZI (I_~ :P8~MODEL 'n, ."'. hI,IAMp'1 (AMpal H- W-

Sl -11A • • 1 11 ~-N- 9'to 12
Sl -llR • • 1 11 ",. 7 .,. 12
Sl-11S • • 1 11 ~-~- 9lJo 12
Sl-l1R-RA • 7 11 ..'to - 7 .,. 13

RS·l SERIES • POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
COllllnuoul ICS' Sizi [INt ShlP~" lMODEL Duty IAmp11 [AmpI' H- W- Wt bL

RS-4l 3 4 3%- 6",. - 1'/. 6
RS-5l 4 5 3'h - 6\1, - 7',/0 7

RM SERIES • 19H RACK MOUNT POWER SUPPLIES
ClntlnUlUI ICS' Slzl (lIt, Sh"tl_ODU Out, lAIIPlI lAMPI) HxW x O WI. ...

RM- 12A 9 12 5',/0 x 19 x 8 ',/0 16
RM-35A 25 35 5'4 x 19 x 12'h 3S
RM-SOA 37 50 5'4 x 19 x 12 'h 50
RM-GOA 50 55 7x19 x12 'h 60

• Separate Volt and Amp Meters
RM-12M 9 12 5'4 x 19 x 8'4 16
RM-35M 25 35 5'10 x 19 x 12'h 3S
RM -SOM 37 50 5'10 x 19 x 12'h 50

MODEL AM·35M RM-60M 50 55 7 x19 x12'h 60

RS-A SERIES - CH III ..n In· $iD 11111 Ui,.il ,
MODEl ' ny "". 0.1, lA_,l l [A_, . ) I x Wx I WI. Ilh .)
RS-JA • 2.' 3 3x 4~x5,,", •RS-.A • , 3 • 3"", x6',, x9 s
RS-5A • • s 3'!: X 6'ft x 7'/. 1
RS·7A- • , s 7 31/0 x 6'11 x 9 9
RS· l0A • • 7.' 10 4 x 7'h x 10'10 11
RS-12A , • 9 12 4'lI x 8 x 9 13
RS-128 • 9 12 4x7'h x 10,,", 13
RS-2OA , • 16 20 s x s x io» "RS-35A • • 25 35 s x n x u 27
~50A • 37 50 6 x131;, x l 1 ..

MOOEl RS·7A
R ·70A • 57 10 6 x 13:lA x 12\ ..

RS·M SERIES
~~

CMIi..... ICS· $IZlIIII U i" it .
MODEL III, ,A_" I 1.-,.) K x W x I WI. llh.)

• SwiTchable volt and Amp meter
RS·12M 9 12 4'1l x 8 x 9 13

• Separate volt alld Amp meters
RS-2OM 16 20 5 x 9 x 10'"" 18
RS-J5M 25 35 s x u xt t 27
RS-SOM 37 SO s x 13lJ. x 11 46
RS·70hl S7 10 6 x 13"4 x 11\ 48

VS·M AND VRM·M SERIES • Separam VOII and Nnp Meters . 0u1put~ ad;.stibl. from 2·15 vons . Cwlnt limil ad~bIe from 1.5 amps
10 Full load

. ,...... .--. '"__-0.-._ c:.n..... l<;tllla n"n. r....-w. 'imln on 5 min. om

MODEL YS-35M

RS ·S SERIES

Cullnl..
MODEl Ill, I••••'

@13.8VOC @10VDC @5VOC
V5-1 2M 9 5 2
VS-2OM 16 9 4
V5-J5M 25 15 7
V5-SOM 37 22 10
YS-1OII 11 34 16

• Variable rack mount powe- supplies
VRU-J5M 25 15 7
YAM-SOM 37 22 10

• Built in speaker Col., CHII.....
MIIOEL Gray Bllc~ all, ,._,11
RS-7S , • s
RS-l0S • • 7.'
RS·l2S • , 9
RS·20S • • 16
Sl·11S • • 7

,..' Sizl lll, UI" II,
I••••) !l xW xl WI. Ilh.1
@13.8V

12 4'1l x8 x9 13
20 5 x 9 x 10'h 20
35 s x t t x u 29
50 6 x 131,l, x 11 ..
'" 6 x 13lJ. x12'io ..

35 5'4 x 19 x 12'h 3S
50 5% x 19 x 12'h 50

I"· lillll_) I~I"II'
AM,I !lxW xl WI. [Ih .)

7 4 x 7'., x 10li. ' 0
10 4 x7Vr x 10"," 12
12 4't'ix8x 9 13
20 s xs x te» 18
11 2%x Nx9" 12
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"New technology has the disturbing habit ofmaking the
impossible suddenly commonplace."

accepted physical laws often lead to
opportunities to expand our knowledge
of the universe. Just as " relativi ty"
replaced Newton's laws of motion,
Maxwell's Lheories are slowly being
superseded by a new electrod ynamics
based in quantum mechanics. So, until
someone invents the sc ience of "Relativ
istic Thermoquantum Electromagnetic
Dynamics," we will have to do what
Faraday and Tesla did-build our own
hardware, experiment, observe, and
make it up as we go along.

Lenzian loopholes?

nmnaI gencraur. Were tbese thenmdy
namic losses all we had to contend with, elec
trical generation would be essentially free.

Sadly, there is anothe r factor to con
sider. When we rotate the armature of a
generator we cause current to flow in the
windings. This current, as it flows, must
create a magnetic field. The problem is
an electrical principle called "Lena's
law." This law states that the magnetic
field created by the flow of current will

Fortunately, there do seem to be some
loopholes in Lenz's law. While it is true
that any current must create a magnetic
field., and Lcnz's law does predict the
polarity of that field, there are a few
nonconvcntional types of generators
which do nor seem to reflect this force
back to the drive r.

One such device is the Adams Pulsed
DC motor, invented by Robert Adams.
former chairman of the Institute of

v

LOW VOLTAGE. mCH CURREN1'

GENERATED Btl WEEN CENTER AND RIll .

Electrical and Electronics Engineers,
Inc. This motor uses a series of short,
precisely timed pulses to energize each
fie ld magnet in succession. The field
pulls a permanently magnetized anna
ture nearly into position, then the field
current is switched off. The collapsing
field creates an opposite magnetic fie ld
which pushes the armature, which is by
now past "dead center." As the counter
field collapses. it is met by the next ar
mature pole and another DC pulse,
which starts the cycle over again. Mr.
Adams has not o nly bypassed Lena's
law, but has in fact harnessed it !

Amateur radio operators should be able
to recognize that this motor is operating in
a state of resonance, and the same "fly_
wheel" effect that we commonly sec in a
tuned circuit is at work here, increasing the
efficiency. In radio terminology, this de
vice is operating in class "C," as opposed
to a normal motor which operates in class
"A." Mr. Adams claims efficiency of over
300% in some models.

Anothe r interesting device is Pa ul
Brown's variable reluctance alternator.
shown in F ig. 2. Resembling two trans
former eores crossed at right angles,
both magneti c circuits are opened and
closed in tum by a rotating iron segment.
TIle magne tic path for the counter field
is open a good deal of the time, so effi
ciency is high. Some models, in fact,
have shown efficiencies over 125%.
Since it converts DC to AC while also
acting as a step-up transformer, it should
be ideal for gene rating 120 volts AC
from 12 volts DC.

The Jameso n and Kromrey motors
seem to utilize a combination of the
pulsed DC and flux switching tech
nique s. It is inte resting that the
Takahashi scooter, which Wayne Green

COPPER OR BRONZE
SHAFT

N SN SN S

always oppose the field that ereated the
current flow. In other words, if we drive
a generator clockwise, the generated
current will create a magnetic field
which will try to drive the generator
counterclockwise. The harder we push,
the harder it will resist.

You can feel this effect by spinning the
shaft of a large DC motor. Normally, the
armature should IUm easily, with only ttx:
friction of the bearings and the brushes to re
sist the rotation. However. if you short the
m>tor Iea<b togelIrr. the m>tor shaft will
suddenlybecome very difficult to lUm---jler
haps even impossible to rotate by hand, if
the motor is large. This braking effect is
Lenz's law in action. It would also seem to
have a braking effect on our search for free
energy, for if Lenz's law is always true, then
an "over-unity" generator is impossible.

COPPER DISK- -""' .-<~~.-<c!....-"'-~
' RING MAGNETS

All conventional electric generators re
quire power to drive them. and this driving
power is always considerably greater than
the Lotal output of the generator. In other
words, there is a net loss of energy. Some
of this energy is lost through friction in the
bearings and drive coupling, and in atmo
spheric drag against the spinning armature.
Some waste heat is produced by current
flowing through the windings and brushes,
which may have several ohms of resis
tance. Iron cores also have resistance, and
eddy currents will therefore contribute to
radiated heat. Even so, the sum of all tbese
losses represents a negligible amount of
waste energy compared to the output of a

Fig. J. Michad Faraday's unipolar generator (the UN" machine). Faraday discovered that
rotating a dist in an axial magnetic field gmerates voltage ~rween the center and the rim.
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FOR HIGHER EmCIENCY, RING MAGNETS

CAN BE PlACED ON BOTH SIDES OF DISK.

ROTATE AT
.000 - 15000 RPM:

"A ny sufficiently advanced technot
ogy is indistinguishable f rom magic. "

Cla rke sThird Law



Fig. 4. Nikola Tesla s unipolar generator. Tesla made many improvements on 1M unipolar
generator, altJwugh even he did not fully understand it.

easil y on the slippery surface. Now TO·

tate the bottom magnet. The top one will
just sit there. It will not even try to rotate
with the bottom magnet. You will feel
absolutely no magnetic drag to oppose
the rotation of the bottom magnet,

eithe r- that 's very important! It means
that Faraday 's unipolar generator ex
ploits a "Lenzian Loophole," Even
though Lena's law requires that the
counter field oppose the magnetic field
that we used to generate the current, the
fact th at these fields are coaxial mea ns
that they cannot work against each other.

Thi s phenomenon was observed by
physicist Bruce DePalma in his cxpcri
mcnts with the unipolar generator he
calls the "N" machine. Spinning at 6,000
RPM, this device produced l.OS volts at
an astoundi ng 7.200 amps, yet the power
needed to drive the generator increased
by o nly 268 watts.

Unfortunately, the unipolar generator
is not yet the answer to our free energy
dreams. While it docs seem to bypass
Lenz's law, in every other respect it is
very ine ffic ient. The electromagnet in
DePalma's "N" machine consumed over
3 kW, while sp inning the armature
against the drag of 30 square inches of
brushes required another 5 kW. The low
voltage and extremely high current out
put from a disk rotating at high speed
makes extracting the power nearly impos
sible, since normal carbon brushes create
far too much friction, and have an internal
voltage drop nearly equal to the output of
the generator! A few researchers have had
success with liquid brushes using mercury
or even molten solder, but this is obviously
dangerous and impractical.

A much better configuration was pat
ented by Nikola Tes1a in 1889 (U.S.
Patent No. 406,968). Tesla 's unipolar
generator, shown in Fig. 4, consists o f
two d isks rotating side by side, each op
erating in its o wn magnetic field . The
disks are constructed with wide flanges
and coupled together with a metallic
bell. Reversing the magnetic field of one
d isk allows the two to opera te in series,
with the current extracted from the
end of each shaft. In his experiments
with this generator, Tesla noticed that
when generating current, the counter
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"Resisting change is like trying to put toothpaste back in the
tube."

+
Vfield

of generating electricity the magnetic
field changes across a conductor, but in
th is case the disk is spinning in a totally
homogeneous field. No change of either
polarity or intensity occurs anywhere on
the disk. and yet the voltage appears.

Faraday e xperi me n ted w ith this
phenomenon, and discovered another
puzzle: Rotating the disk and magnet to
gether produced the same result as rotat
ing the disk in front of a stationary
magnet. Rotating the magnet alone,
however, produced no voltage in a sta
tionary disk. From this experiment,
Faraday concluded that when a magnet
is rotated on its polar axis, the magnetic
field does not rotate with it! He ulti
mately decided that a magnetic field was
a property of space , somehow invoked
by the magnet.

You can prove thi s odd fact to yourself
with two small disk or rin g magnets and
the "peel-off" paper backing from a
stick-on label. Place a magnet on each
side of the paper so that they are stuck
together. Now move the bottom magnet
around-the top one will follow, sliding

"""l-lIITll
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Faraday's " N" machine

described in his February 1996 " NSO"
editorial, is powered by an e lectric
motor very similar to the one invented by
Raymond Kromrey in 1968. The Kromrey
motor (U.S. Patent #3,374,376) uses elcc
tromagnets in the armature, while the new
design by Tcruo Kawai (U.S. Patent
#5,436,518) uses the Takahashi super
magnets for greater efficiency. The Kawai
patent states that "No force opposing
movement of a rotor or movable element
is generated ." In other words, it bypasses
Lenz's law.

Fig, 3 shows another free energy de
vice which, due to the claims made by
physicist Bruce DePalma, has become
the focus of discussion and controversy:
the "N" machine . This generator is noth
ing new, since it was discovered 165
years ago. It is unique, however, since in
all that time no o ne has ye t been able to
explain how it works! It is also very
simple to construct---the perfect starting
point for the free energy experimenter.

In 1831, Michael Faraday d iscovered
that a conducting d isk rotated in an axial
magnetic field produces a voltage be
tween the center and the rim. This was
surprising, since in every other method



to us only when we shall have recog
nized the very nature of the forces con
cemed. and fathomed the mystery of the
invisible connecting mechanism."

Recently. researcher Thomas Valone
devised a mathematical model which
explains the unipolar generator using
zero-point energy fluctuations and the
Special Theory of Relativity. If this turns
out to be correct, for the first time ama
teur scientists can study a relativistic
phenomeno n.

Building a small unipolar generator is
no t really difficult . although having
some mechanical skill is a plus. Steel bar
stock, pulleys, belts, and pillow-block
bearings are available at any hardware
or fann supply store. You may even find
a large solid aluminum pulley that will
make a suitable disk. If you have access
to a lathe, you can easily tum a disk out
of brass, copper. or aluminum. The dis k
should be slightly smaller than the diam
eterof the magnets. Surplus "ring" mag
nets are available in the 3" to 4"
diameter range, so this is a good inex
pensive start ing point. The output volt
age is proportional to the diameter and
speed of the disk. and also to the inten
sity of the magnetic field. so large,
strong magnets are the key.

If you choose to make an electromag
net, the core can be ordinary steel bar
stock, but the diameter must be at least
as large as the armature disk. A coil of
2.000 turns of #22 enameled wire wound
on a 4" diameter steel bar 5" to 6" long
makes a good field magnet. It should
draw several amps at 100 to 150 volts
DC and will produce a strong magnetic
field . It's a good idea to wind the coil
bifilar, two wires in parallel . so that you
can connect the two windings in series
or parallel to match the available volt
age . Be sure to cover the core with sev
eral layers of insul ating tape, and also
insulate between each layer of wire.

A surplus variable transformer, two
meters and a bridge rectifier will make a
simple adjustable field supply. You can
increase the voltage slowly and watch
for the point where the current sharply
rises. This is the core saturation point,
and you should stay well below that
voltage .

An electromagnet can be made from
solid stock and the disk rotated in front
of it, or the core can be bored for bear
ings and the rotating shaft run through it.
In either case, the electromagnet should

v
+ r--.._

}---+

A

+

-

e TO 24.11
VOLTS ,-_ -'

ELECTROMAGNET

SI
~

and the various patterns etched into the
copper. Docs a single spiral work best.
or will a double or triple pattern provide
higher efficiency, much like a bifil ar,
trifilar-wound toro id? How about a disk
cut into radial segments, like a pie? If we
also split the magnet, immersing each
half of the disk in an opposite field. we
might be able to produce AC from this
device. (Hint: Use a double-sided cop
per-clad disk, with half the pie-Shaped
clements on one side and half on the
other.)

Even if the unipolar generator never
becomes a practical free energy ma
chine, there is at least one reason why
amateurs should build and experiment
with it: In over 160 years. no adequate
theory has been proposed to explain it!
Even Tesla, the man who harnessed
Niagara Falls, could not understand the
operation of the unipolar generator. He
stated that " ... the operation will be clear

v

v

+ ~,-

+

+

IL r---'-..... DC
II 1= WOTOR

8 TO 12iJ
VOLTS

FUSE

DC :WOTOR
POYER SUPPLY

120 VAC

field produced would actually increase
the strength of the field electromagnets,
to the point of eventual saturation! He
proposed that, properly configured. this
device could become totally self-excit
ing, similar to the "current accumulator"
proposed by Sir William Thompson in
1865. TesJa also felt that if the solid
disks were replaced with spirally-wound
annaturcs, higher voltages could be gen
erated-an exciting thought, since
higher voltage would offset the brush
losses and make the generator much
more practical.

This is an area that can easily be tack
led by amateurs . Experi men ting with the
voltage generated by different di sk con
figurations does not require high current
output. so surplus permanent magnets
will work fine . Carbon brushes robbed
from an old DC motor will suffice to
contact the hub and rim. Disks can be
cut from printed circuit board material
16 73 Amateur Radio Today -aeptember 1996

Fig. 5. "N" machine test circuit. Adjustable voltages fo r the DC drive motor and the
electromagnet make it easier to experiment with the "N" machine.
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How to Build a Flying Saucer: and
Other Proposals in Speculative
Engineering
by T. B. Pawlicki
Published by Prentice-Hall, lnc.
ISBN 0-13-402461-3

Perf ect Symmetry
by Heinz R. Pagels
Simon and Schuster
Paperback edition by Ban tam
Books
ISBN 0-553-24000-5

The Cosmic Code
by Heinz R. Page ls
Published by Simon and Schuster
Paperback edition by Bantam
Books
ISBN 0-553-24625-9

Universal Laws Never Bef ore Re
vealed: Keely 's Secrets
by Dale Pond
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by Dav id Hatcher Childress
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Photo A. This rxampie of the Faraday uni
pola r generato r uses surp lus "ring " mag
net.s and a copper disk, all rotating together
on u solid COI'per shaft .

be stationary. At high RPMs a large di
amc tcr rotat ing electromagnet would
probably explode due to centrifugal
force .

Safety is always a big concern when
rotating any thing at very high RPMs
since the centrifugal force at the rim is
enormous. Be sure 10 mount a guard
around the device 10 catch anything that
might come loose , and remember to stay
in front of the device. out of the plane
of the armature. Never stand beside a
high-speed rotating disk. guarded or not,
and always wear eye protection!

A standard AC induction motor can be
used 10 spin the unipolar generator at a
fixed speed. bUI AC motors have a draw
back: It is very diffi cult to measure the
inpu t power without some way to mea
sure slip and power factor. The usc of a
DC motor will greatly simplify power
calculations. A variable transformer and
bridge rectifier, similar to the fie ld sup
ply, can be used to vary the mol ar speed

while making it easy to monitor the in
put voltage and current, Fig. 5 shows a
typical test setup,

" He who controls magnetism controls

the universe! "
Dick Tracy

Although many will argue that these
free energy devices will never be practi
cal. new technology has the disturbi ng
habi t of making the impossible suddenly
commonplace. Breakthrough s in mag
nets and superconductors will certainly
have a huge effect on power generation.
But will that mean low-cost electricity
from your local utility? Don't bet on it.

We need to remember that "pract ica l"
is a relative term. To some. practical
means waiting fifty million years for
dead dinosaurs to tum to hydrocarbon goo,
then spending billions of dollars to pump it

Photo B. Building the UN" machine. The shaft
rotates on ball bearings thai fi t inside the
electromagnet core. A solid aluminum disk and
several experimental etched copper-clad disks
are shown.

Photo C. RotlllinRu/8.ooo RPM, 1M 'W" mcl

chine generated two-temhs of1I volt. Wht-n Ihe
output was shrmed; the voltage dropped to

Il eilr zero due 10 brnsh resistance. The jumper.
a shim piece of braid from RG-8U COtU,
quickly became too hOI to hold,

out and refine it, finally burning it at some
thing like 20% efficiency- poisoning the
planet at every step of the process! This is
obviously the most impractical system
ever devised. but we are locked into it,
thanks to the immense wealth and JXlwer
of those who control it.

When an experimenter can build a
simple device that defies explanation, it
is j ust possible that the universe is trying
to teach us something! Anomalies like
this usually lead to a deeper understand
ing of the forces of nature, and could
even launch an entirely new technology,
Change can be resisted. but not for long
... that soon becomes akin to putting
too thpaste back in the tube, Those who
can anticipate and adapt 10 change will
prosper. Those who cannot will eventu
ally find themselves as extinct as the d i
nosaurs they now pump from the
grou nd. Fa

School's slarting...nice time 10 give a gift subscrlplion 10 your child or grandchild's school
library. While you're at II, why nol arrange 10 share some of your ham experiences wilh I he
class. Call 800-274-7373.

IJlm-6pm MST

Monday - Frklay

•
IIII/I"~/II"

h not )l4t f oot ,.". Yf!iJI

High perfonnance 2. 3 and" element mono-band beams for sm thru 20m
featuring WA7~l's critically_coupled, bi-periodic""' .-, duat drive system

Get Ihe OX edge WIth higher gain - lower radiarion angles · high FIB ratio _ lower noise . plus a 100%
perlOfmanee gllaranlee. • High quality aluminum & slainles5 5leel hardware' Buill 10 survive ' 2 'r<'N PEP

11M r
~_. '"

E-mail:
RAlbe8m4)aol.com

RAIBEAM USERS SAY IT ALL

.... tm ImfX"$«1 ttl., rn. 2 elen~1t R.ibNm 'V8f'.ged
Ie" tn." 1 S -u",t dowfl from my 30' boom. <4 ~Je",.nt

(20m) qu.d on DX. It~ .s quiet .5 ",. qu.d .00
the FIB,.oo is .)(~IIfmt · ...K5UA

•...pI.c.d in ttt. top 3 worldwide on 10m in the 1995~X

wittl400 w. tts.nd. R.ibe. m .t 4Sh.· .. ZL1AXB
". ,.comp. ,.d to t~ R.ibe.m my KT-34 seems lille •
dummy Iwd,.. • .•.ZL158

•...only 2 elements . nd it beet my Log-periodiC on DX by 3
to 4 S-units. ,. unbeliev.blel" ...WSCKP

·,.. it·s the t»H.t antefln. I've ever used in 50 yellrs of Hem
Radio.,. lind the FIB 'llfio is t.ntastic· ...WT4K/KH6

"...1was~ surprised by the outst.f!ding~ormence 01
my 2 elemflllt R.ibHm ..• ..W 6TVN

$lies & inform.tion:

(602)931-9135
/-_:_BRaibeam Antennas Int'l
t •• 5638 West Alice Ave., Glendale. AZ. S5302

THE RAIBEAM EATS
YAGIS FOR LUNCH
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Quantum Theory for Amateurs

Few things are more diffi cult to visual ize than invisible waves propagat ing
through an intangible energy fi eld. It is still harder 10 imagine that the inter
action of these invisible waves makes up virtually everything in OUf materi al
universe. But. si nce this princ iple will be the basis for future technology, ir's
well worth our time to explore it.

If we apply a source of vibrations to a poi nt on the side of a large pan of
water, we will sec the energy carried away as a series of waves moving
across the surface. These waves will travel until they strike the other side of
the pan, then they will re flect and radiate in a new direct ion . Before long, the
entire surface of the water will be covered with wa ves of the same frequency,
but moving in all di rec tion s.

Whenever these waves cross one another they combin e, increasing in am
plitude if the waves are in phase and decreasing if they are out of phase.
Since the frequency and speed of each wave is equal, the interacti on between
them can form a stable interfere nce pattern . A part icular point on the surface
of the wa ter will be higher or lower than the surrounding surface, and will re
main that way eve n though the waves that contribute to it con tinue to move
across the water. All hams are familiar wi th thi s phenomenon , since it hap
pcns when RF energy is reflected back down a feedJine to interact with the en
ergy trave ling to the antenna. It's called a standing wnve.

Just as waves move across the surface of water, waves of energy trave l
through the quantum field , radiating and interact ing to form standing waves.
The difference is that the re is not one, but fo ur separate fields. Energy waves
from three fie lds combine to form three-dimensional standing wa ves. The
wave pattern fro m each of the three fields rein forces the other two and forms
a stable part icle of mat ter, just as a triangle is the most stable geometric
shape. The fourth, or gauge fie ld, is required to keep the pattern stable as it is
rota ted through any axis . This abili ty to rotate without chan ging the pattern is
called "symmetry," and is very important to quan tum theory.

Since the particle is a standing wave, it stays in one spot while the trave l
ing waves tha t con tribute to it pass through. Some theori sts have suggested
that this causes the parti cle to curl in on itse lf, creating a vortex . This vortex
action, called "spin ," is respon sible for magn et ism, and possibly other basic
forces of nature as well. Wayne Green has suggested that this spin causes a
gyroscopic force that we perceive as inert ia, a theory which makes sense . In
ertia is not radiated by waves, and docs not seem 10 involve the exchange of a
particle,therefore it must be related to spin. There simply isn 't anythi ng el se.

Multiplexed realities?

If we accept that everything in our material universe is composed of three
dimensiona l standing waves, then we have to accept that there is a fundamen
tal frequency, and everythi ng in our reality has to be composed o f waves of
tha t frequency or its ha rmonics . Energy of a non-harmonic frequency could
also combine to create standing waves, but they would not ap pear to us as
matter. In fact , they might not appear to us at all- a standing wave from that
perspect ive would appear to us as a traveli ng wave. There could well be an
infi nite set of material realities occupying the same space at the same time.
but ou t of sync with one anot her, each operating on a different fundamental
frequency.

Now, if there are other realities overlapping our own. and if intelligent life also ex
ists there, then they most certainly have evolved scientists , engineers, and of
course, amateur radio operators. Your homework assignment is to figure out a
way to communicate with them!

MOohIe :2CO Mw'
p.e.p.Video TrO"lSfT'lttef
Bl6I to.qL HOl15ed n
a bkJck anocIzed
mIed <:*..rT'nm case
with stoiiess steel SMA
crrterno cco-ectce
& screws.
Available either 01
434 mhz or 423.25 mhz
IJshg SAW Resonator tEldYlology

S27Q plus s/h S5
Check. Money Order. VI5Q or MastBfCord

CA Res,odd 8 251. lox

TECHNICAL
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Adventures on the Red Sea
DXing in style, in an unforgettable setting.

Carol Barsky KA9S0F
4439 Hillcrest Oaks

Owensboro KY 42303

Photo A. A chat with the King. From left : Meir 4X41P and His Majesty King Hussein of
Jordan lYJ. (Photo courtesy of4X41P.)
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R:
0ting a modern ho useboat

equipped with amate ur and
arine mobile equipment offers

OX excitement. a variety of experiences.
and new friendships.

Beautiful beaches, crystal blue water,
sunny days, and starry nights-sounds
like a dream vacation in Hawaii, Tahiti,
or a Caribbean island , right? There is an
other location about halfway around the
world that offers all o f the above as well
as a terrific DX opportunity while living
in comfon- Eilat, Israel.

Eilat, a sparkling gem of a city on the
Red Sea, is situated in a unique location .
To the east and west , one can see Jordan,
Egypt, and Saudi Arabia. their reddish
brown mountain ranges providing stark
contrast to the glittering Red Sea, which
stretches to the south. IL is truly a para
disc for those who love to be near the

,

water as wen as 10 explore the vast
expanse of desert that rims the city.
Coral reefs attract many beautiful fish
and strange sea creatures, enticing
snorkelers and scuba divers. Timna Park
(about 20 miles north of Eilat) provides
an opportunity to hike among fascinat
ing rock formations and archeological
discoveries . Also, with proper visas, you
can cross the Egyptian and Jordanian
borders for further adventures.

Deluxe DX accommodations

For hams, the best way to enjoy the
beauty of Eilat and the Red Sea is to rent
a houseboat from Meir Globcnnan
4X4JP. His houseboats provide luxury
accommodations at a reasonable price.
Each air-conditioned boat sleeps four
guests ; there is one bedroom that sleeps

two, and the living room contains a
folding double-bed sofa for two addi
tional guests . The kitchen is fitted with
a sink, refrigerator, and sto ve. and the
dining area scats fo ur. A color TV and
radio/cassette stereo system provides en
tertainment when taking a break from
the ham bands (if you can tear yourself
away)! The bathroom contains a toilet.
sink. and shower with hot water. Two
small covered decks and a sun deck al
low skin cance r enhancement or conver
sation in the fresh air. The centerpiece
for hams is the marine mobile ham
station mounted at the boa t's helm. The
radio and vert ica l antenna provide excel
lent HF coverage for hours o f pileups !
My husband Rich WAIGZY and I en
joyed th is houseboatlham radio vacation
while visiting in Eilat last year.

After boarding the boat one hot
May afternoon, we pulled out of the ma
rina. The boat 's engine provided a com
fortable. steady cruising speed for (he
catamaran-style hull and we watched
Eilat become a modem skyline in the
distance. Off to (he east. we could see
Aqaba. Jordan-c-Eilat' s neighbor-and
the beautiful mountains to the east and
west that reach south to the horizon. We
eventually fou nd a spot to anchor the
boat and tumed on the radio . Since Israel
is seven hours ahead of US amateurs on
the East Coast , and since good band con
ditions prevailed. 20 meters provided a
lot of fun. European and Middle Eastern
amateurs also enjoyed QSOs with us,
and one evening Rich worked stations
until 3 a .m.! One of his most memorable
moments was attempt ing to talk to a
Lebanese ham. He tried to establish a
contact through a DX net, bul the Leba
nese ham stated that a QSO was not
permittcd-c-vnot even for a moment"
We then remembered that our status as
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Globennan have the pleasure of talking
to the King, but the next day, while on
the Red Sea in one of his houseboats.
Globerman once again met the King on
the air and confirmed that he was marine
mobile near the Israeli-Jordanian border

• •
••

••

- •• • .. ,. • ••

an Israeli station changed the expected
response.

Night life can be fun ashore too. The
marina is near the Lagu na Hotel, and a
strip of interes ting shops and restaurants
line the mari na. Tourists flock to the area

.-

r •. ~ "
Photo H. Carol KA9S0F and Rich Barsky WA1GZY near me IsradilEgyptian border:

"The centerpiece for hams is the marine mobile ham station
mounted at the boat's helm."
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between Eilat and Aqaba. Since the King
was in Aqaba, Globcrman received an
invitation for coffee and a shan visit at
the Aqaba palace. Globerman jumped at
the opportunity, After overcoming the
red tape such an unexpected visit gcner
ates, his boat was escorted by Jordanian
and Israeli maritime police , and he ar
rived safely 10 enjoy a pleasant chat with
th~ King-s-certainly the highlight of
Globennan's amateur radio career!
Globerman's experience was even fea
tured on Israeli television and radio and
10 newspapers.

'The EiJatlhouseboat vacation and
friendship with Globerman continued to
affect our lives. Soon after Globennan's
visit with King Hussein, Rich was listen
ing to 20 meters when he heard a Jorda
nian callsign. It wasn't the King, but
Rich found that he was talking (0 the
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A continuing saga

in the evening for food, friendship, and
musical entertainment. and many of the
other fine hotels are within easy walking
distance. One evening we sal by the pool
of a five-star hotel afte r dinner just 10

talk and enjoy the night sky, and we
stayed until the lights were turned off at
I a.m. All of these experiences, how
ever, make Eilat 's houseboat vacations
unique and memorable-s-and one of the
best opportunities for excit ing amateur
radio contacts!

A few months after our return to the
US, Globerman called to te ll us about
being informed by a friend that His Maj
esty King Hussein of Jordan (IY l)
would be maki ng a schedule with sev
eral hams, and Globcrman was invited to
join in the QSO. Not only did



"A houseboat vacation in Eilat is a wonderful opportunity to
relax and enjoy amateur radio in a different part ofthe world."

Photo C. One of4X4jPs houseboats. (Photo courtesy of4X4JP.)

King's pilot, JY3AK. who was flying to
Washington, DC. The microphone was
eventually turned over to His Majesty.
and Rich made his fi rst contact with
JYI. Rich, like Globerman, basked in
the accomplishment of a much-sought
after and always-treasured contact. He
mentioned our vacatio n in the Eilat and
Aqaba area. alo ng with our acquaintance

supermarkets, and malls, but the prices
are h igher than for comparable item s
in the US.

We' re looki ng forward to a second
trip to Israel and Jordan, and I know
that o ne thin g we will do again is ven
ture o ut on the Red Sea in a blue-and
white houseboat with a small Israeli
flag snapp ing from its HF vertical
flagpole !

(At the time of this writing, house
boat ren tals arc $150.00 per day Sun
day throu gh Thu rsday. Friday and
Saturday arc $200.00 per day, or
$1050.00 for a full week. Gas is not in
cluded. For fu rther information, con
tact Glober man at P.O. Box 666, Eilat,
Israe l; telephone 972-7-374285; fax
97 2-7-373 53 1. Operating permits are
included with the accornmodations .)

[Wayne's note: I don't know about
the problems of taking the houseboat
into Jordanian waters, but getting a
ham license in Jordan is easy. I'm
JY8AA. Maybe someone can overcome
the bureaucrats ill Egypt and Saudi
Arabia and make it simple to get Ji·
censes for all four nearby countries.
But at any rate , don't miss a visit in
Aqaba, king or 110 king in residence,
and then a visit to not-too-distant
Petra, the lost city carved out of stone
... Wayne.] F.I

, . , :,

.-.'"-.,

We recommend a group tour for the
other parts of Israel-especially if this is
your first trip to the region. Tour guides
are helpful, knowledgeable. and safe ty
conscious, and they provide a wonderful
blend of history, religion, culture, and
politics while keeping groups happy and

An Israeli vacation

I,
••••

.....-_..._......-1
•

Photo E. At the helm is a Kenwood TS-50S
HF band transceiver. (Photo courtesy of
4X4JP. )

-

with Globcrrnan and knowledge of
Globcrman's visit in Aqaba. The King
said he hoped we could vi sit Jordan and
possibly meet with him. (Unfortunate ly,
I was outside wal king OUf dog during
this QSO and heard about it later! No, I
didn't shoot the dog.)

Rich and I treasured the houseboat va
calion in Eilal as a wonderful opportu
nity 10 relax and enjoy amateur radio in a
differe nt part of the world.

comfortable in air-conditioned tour
buses. They provide hotel accommoda
tions in various price ranges, and break
fast is often included.

We joined a group of approximately
30 people at the beginning of our trip,
saving the houseboat DXpedition for the
last few days of our vacation. We en
joyed many beautiful and moving sites
such as the Western Wall , Dome of the
Rock. and Mount of Olives in Jerusa
lem, Bethlehem, Masada and the Dead
Sea, Sea of Galilee, Nazareth, and many
archeological sites where Roman ru ins
are being uncovered and reconstructed.
We spent one evening at a barbed-wire
protected kibbutz in the Golan Heights,
and the next morning we took a to ur
to learn about the residents' unique
lifestyle. We stayed overni ght in
the beautiful port city of Hai fa and en-

" joyed the shopping, beaches, and muse-
Photo D. Interior ~'iew of one of the house- urns of Tel Aviv and the nightlife in Old
boats. (Photo courtesy of4X4JP. ) Ja ffa. The country offers modern shops,
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73 Review

Your Next Buy:
The MFJ-259

Wait 'til you see what this antenna analyeer call do f or you.'

"AlF) ha.. just what youueed-their AlF}-259 autellua allalyzer."

MF.1 A..c,
_~ :c.--"A,....Yll....

K5UD

Tran,ndClfl'r
f

By the way.ju...ttc check and <;.("C if tun
ing the tmnsccivcr/Sw k bridge/antenna
coupler combination can he improved by
tuning the conventiona l way. I tried it. I
found I wa... tuned up perfec tl y.

The MFJ A ntenna Analyzer is one of
mo st useful ham too ls I' \'C ever 0\\ rK'\1.

I've used it on a ll my antennas. including
my mobile sial ion . With my 259 I have
found resonant po ints where I never ex 

peered to find them. For in... ranee . I fo und

that the Hustler ante nna, wi th a lmost a llY
resonator, a lso resonate ... at 6 meier w ith

the resonator becoming a Irap and rc onat-
ing only the vertical ...haft . That's pretty
handy for some o f Iho'\l.' new HF m obiles
which incl ude 6 meters.

In addition . the osc illator in the 259 is
very usefu l <IS ;1 signal ge nerator. You say
the hand sounds dead? when I wonder if
my rec eiver ha... stopped working on a
band, the 259 provide.... a quid. answer,
The freq uency counter in the 259 i... ,11"'0
often helpful.

Remember , the unit l '( wcrs up I(l 1711~1Hz.
so you can check all those :2 meter umcunas.
II i.. great to have an insuumcrn to use in set

ting d ement lengths and match ing net
works for antennas you're building or
have picked up at a hamfc st. Fa

Fi/:. I. ,'1/"'(' III" , \"/ 1/1 ('<1 11i I i'nl lhl' rig i",,, !II('
1lI1<1IY:'I ' r. !rrillg i/o
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you tunc up using your station transmitter.
The detector circuitry of the analyzer is
sensitive enough 10 detect the milliwatt
si gnal of the oscilbuor while the station
SWR bridge CX(X.'CIS 10 Si,.·C from I to 100
wnns to make it read correctly, Thi.. low
power oscillator a...surev you'll have a non
inte rferi ng signa l while you are matching
your ante nna.

Does it work'! Absolutely ! Flg. I shows
how I hooked up m y station . The ante nna
switch is sim ply a two-posi tion antenna
switch. Several compan ies, including
MFJ . Da iwn. and D&W, make these
coaxial switcbc...

Actually, I replaced the switch wit h an
old coaxial relay so I can change from
Tunc 10 Operate with the Ilip o f a ..mall

toggle switch. You may have 10 shop SOIllC'

Ilea markets 10 lind a coax relay.
To tu nc my rig I !lip the switch (5 I ),

turn on the antenna analyze r, and se t the
oscillator to the freq uency I want the an

tenna tuned 10. I tunc the antenna tuner 10
the minimum SWR o n tbc analyzer me ter
and ignore the SWR meter in the tuner,
since the ...ignul from the analyzer i-, so
very low thai these meters do not even
move. I abo have a manual antenna ...witch
(S2 ) which switches my rnmscc ivcr output
to a Heath Cuntcnna oil-filled 50 ohm
dum my load. When the transmiucr is
m atched 10 50 ohms (th;mks to the dummy
load) and. tbc antenna cou pler input is
matched 10 50 lIhn~ ((hom,,", to the ~lFJ un

tcnna analyzer ). all I reed 10 do is SCi the
switches so the transrnincr output connec ts 10
the tuner and I know I am-ending nurxinuun
output to my antenna. I haven't placed my
Ill) wctts on tbc air to !,-'t..'1 w ncd up yel.

Jim Pickett K5LAD
9828 N. 15151 East Ave.
Owasso OK 74055-4852

We' ve always been lold 10 tunc a
transmitter into a dummy load.

and that ' s a wonderful idea. hut what
happen s "hen we abo usc an an tenna
matchbox or tuner? Thai all o ws 1I.... to
connect our transceiver to an ante nna
which is llll t a 50 ohm load. often not

even close 10 it. The tuner can he tuned
"in the neighborhood" lly peaking the
noi se level while listening 10 the re
ceiver. The trunsmincr. however. mu st

st ill he placed on the ai r 10 n ne-tunc for
the lowest SWR. Wh ile thi s laucr opera

tion is performed, the rig is connected to
a working antenna and your sig nal w ill
probably he making someone some 
where cuss you out. What you need is a

wa y to adj ust your antenna tuner 10 a

perfect SO ohm match while " cering
your s ignal from radiating.

MFJ has j ust "" hal you need-their
MFJ-259 antenna analyzer. and it covers
the range fn IIll I.S 10 17n ~IIIJ., pruviding
a readout ofboth your SW R and the RF rc
sisumcc. using two sep ara te panel me ters.
The 259 is small enough 10 he used por
table and can he run on interna l AA bauer
ics or fr om a power cube in the wall. T he
unit has a built-in lO-digit LCD freq uency
cour ncr which provides a readout o f your
frequency. II has a tunable osci llanIr whic h
provides a subs titute ..ignal for the trans
miller. Yes, the internal oscillator, when
used as an SWR analyzer. will pill out a
...igna l which can he heard by a nearby sta
tion, t'tu t it is magniludes le ...s Ihan when



Number 24 on your F~Nc/r;c.rd

The Wonderful Twin-T
It 's a code oscillator; a transistor tester. or even a piano. Start building!

Herbert Foster AD4UA
3020 Pennsylvania Street

Melbourne FL 32904

"A llY transistor I've tried has worked ill this circuit."

ThiS little treasure has so mauy
uses that you' ll he buildi ng a
hunch o f 'em. It's an audio oscil-

later that uses no ind uctors of any kind.
The on ly reactive parts arc three capaci-
tors. Add a few resistors. one of wh ich
is adjustable. and almost any tra nsistor
you have in your junk box. and you
have the Twin-T circuit. It's super rcli-
able. simple to build. and the few part s
arc cheap. II lends itself to just about
any style of construction. It puts out a
nice clean sine wave and is stable as the
Rock of Gihralt ar. Fo r stability. it 's al-
most as good as a crystal-con tro lled cir-
cu it. and a heck or a lot c heaper.
Experimenters can have a grand old

0
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Fig. J, Basic circuafor me T"·;II -T

24 73 Ama/eur Radio Today . September 1996

time with the Twin-T. So why hasn 't it
been more widel y writte n up and talked
about? I' ve ofte n wonde red.

II ' s a form of phase shift osc illator.
A ny oscillato r is no thing muc h exce pt
an am plifier with irs tai l in irs mouth.
If yo u feed bad some of the output to
the input . in enough ampl itude to
make up for any ci rcuit losse s. and in
phase with the inpu t. it will oscillate.

T he re 's another phase-sh ifting circu it
I' ve played arou nd with that also uses
a few capacitors and resisto rs, hut the
auc nuation in the ne twork is so high
that the ampli fie r needs ple nty o f ga in
in order to ge l the needed a mou nt of
feedback. T he Twi n-T, with le ss loss
in the circu it. docs this with ease .
With a ny give n se t of values in the
parts o f the two T ci rcui ts . at some
frequency the phase from output to
input will he shifted by exact ly 180 0

a nd at this freque ncy. oscillation wi ll
take place .

The output can be ta ke n through a
capacitor o f a ny reasonable size . .0 I
tu .05 j..lF being the usua l. You can
con nect an ea rphone here and get a
good signal, and you ca n a lso feed
thi s po int into an amplifi e r circuit.

Fo r the resistive leg of the T, use
two resisto rs o f the sa me s ize. You
ean start with about 39k, a nd a .0 1 j..lF
capacito r in the T bra nch o f that leg.
For the capaciti ve leg, use a coup le of
.0 I JlF ca pacitors , hut make the resis
tor in (he T branch adjustable . Radi o

Shack" se lls a m ult i- turn pot tha t
adj usts wi th a sc rewd river and
g ives a ve ry wide ra nge . Buy a RS
Cata log No. 27 1-343 . It ' s a 10k pot
with a sc re w adj ustmen t that takes
15 turns to get fro m o ne ex treme
to the other. Any tra ns istor that I ' ve
tried in thi s c i rcui t ha s worked .
You just need to see 10 the correct
po larity o f th e po wer supply. In

e xpe ri me nts I' ve run , 6 to 9 vo lts
wi ll do th e j ob .

Altho ug h I' m show ing the c ircuit
val ues I' ve used, he sure to play
aro und with your o wn values and see
what you ca n do . You might eve n in
vent something ! If you've bee n look
ing for a simple circu it with w hich to
try you r hand at making a PC board ,
you can ' t go wrong with this one.

Uses for the Twln-T

After you ha ve your Twi n-T ru n
ning, a nd have marveled at its sim
plic ity, it ' s t imc to consider the many
uses 10 which the Twi n-T can be put.
Pe rhaps the firs t one that comes 10

mind is a code practice osc illa to r. You
can huild one into a very small con
tai ne r and fit a straigh t key into the
hot lead o f the ba ttery. Add an ear
phone, and you' re home free , If yo u' d
rathe r ha ve a speaker go ing, go hack
to Radio Shack a nd buy a n Amplified
Speake r System. Cata log No. 32
203 1A. It runs off of four C ce lls o r a
v-vol t wall transformer.



Fig. 2. Suggested parts placement O il a I" .r

3" perf board. Uje hook-u!, wire to connect
the points. Place RI so that the screw is
accessible.

If you build your Twin-T on a small
piece o f pe rf boa rd or as a pri nted c ir
cu it. you' ll find that a small piece
about I" x 3" will ta ke the entire cir
cui t. T his board can now be insta lled
into the Speaker System mentioned
above by simply plac ing it ins ide the
enclosure . You' H find buckets of
roo m where the small board can be
placed . There 's no real need to fasten
it down. It will easily stand on the
wires leading to the battery. Trace the
positi ve lead from the ba ttery holder
to the ON-OFF switch, whic h is 10+
cared on the amplifier boa rd . Care
fully tack-solder a wire to the load
side of the switch, and ru n it th rough
a stra ight key to the positive voltage
input on your Twi n-T board . Run a
wire from the negative battery ho lde r
to the negative input on your hoa rd . or
just connect that po int to the
amplifier's ground poin t; that's all it
takes. If you now turn the syste m on,
hold the key down, and advance the
volume control. you shou ld hear the
Twin -T putting out a nice clean sig
nal. You can then adjust the multi -tum
pot until the frequency is satisfac tory.
If you are unable to reach the pitch
you want, try di fferent sizes o f resis
tors in the T bra nch conta ining the
two resistors . J ust remember to usc
two resistors o f the same si ze.

For anothe r usc of what you 've j ust
made . remove the strai ght key and re
place it with a momentary contact
push-button switch. Insta ll th is in the
top o f the amplifier case . It ' s a good
idea to incl ude a pilot ligh t. Usc an
LED in any color you like for this .
You now ha ve a ve ry good osc illa tor
for use in zero heat ing a C W station.
Set the pitch to equal the o ffse t fre 
que ncy of your transmi tter. I have
such a gadget right beside my trans
ce ive r and use it any time I'm up in a

RI

ct R2 R3 01

o ~~ Q 0
Oc>
C2 C3

C W mode. I've also made copies o f
this and presented them to friends.
They invariably like it. You will too,
if you try one.

If you build this ve rsion of the
Twin-T, be sure 10 add a pilot light in
the top of the am plifier case. Without
one. it's easy to forget tha t the zero
healer is on, and walk away to do
something e lse wh ile your batteries
run down. T he push-button switch. of
course. goes in se ries with the batte ry
lead to the Twi n-T board . T his version
takes an NPN tran si stor.

The Twin-T will start eve ry time,
all the time, wi th never a miss or
hang-up. This makes it ideal for a mu
sical instru men t. With such an inex
pensive c ircu it, yo u can easily make a
discrete circui t for each note . About
two and a hal f octaves wi ll make a
keyboard that an y kid will have a ba ll
with. If you arc also into woodwork
ing, you wo n't have much trou ble Iab
ricati ng a pian o-like keyboard . A fa st
trip to your loca l library and an in
quiry into e lec tronic musical instru 
me nts will give you the frequencies
needed for you r projec t. O r just visit
any we ll-stoc ked music store and buy
a c irc ular pitch pipe. Yo u can easily
adj ust the va riou s notes in one octave
by checking the aural beat note be
tween your oscillator and the pitch
pipe .

A few words about an au ral beat
note and ho w to use it might be in or
der here . With the oscillator working,
and connected to a speaker, blow into
your pitch pipe. You should hear both
notes. If they arc reasonably close in
frequency you' ll hear a rapid flutte r
superimposed on them. As yo u adjust
the sc rew o n the mult i-tum pot, the
frequency of the Twin-T will change,
and the fluue r will become faster or
slowe r, depending on the direction of
the adjustment. If your adjustment is
in the correct direction , the flutte r
will become slo wer. As you get closer
to the correct se tting, the Du tter will
start to sound more like WOW-wow
WOW-wow, as the two notes join in
phase to produce a maximum, or op
po se each othe r for a minimum. If you
can make the WOW-wow slow down
to about once pe r second , you' re
within a he rtz o f the right note. Keep
try ing, and you'll fi nd that you can

make the wow stop a lmost entirely.
You can beat up and down you r key
hoard. using (he harmo nics, to set
o the r octaves .

This will sound odd. but don' t try to
get precisely on the frequency. If you
try for high orde r precision and ach ieve
it. your instrument will sound lifeless. A
true pipe organ, which is the standa rd
agai nst which any instrument is judged,
varies slight ly in pitch as the pipes
and tone modifiers change with humid
ity and temperature. Electronic organ
manufacture rs have gone to some
amazing lengths in a tte mpts to
duplicate this slight dissonance.

Getting hack to uses in the ham ra
dio fie ld , cons ide r two of these Twin-T
o sc illators used as the req uired tones
in checki ng an SSB transmitter. The
big caution he re is tha t the two tones
should not he hannonically re lated .
Thi s subjec t receives a lot of a ttention
in the ARRL Handbook.

Because of the rel iab ility factor of
the Twin-T, con sider using it as a
transi stor checker. Use three short
leads extend ing from the proper
points in the c ircuit. terminating in
small all igator cl ips. Each lead should
be of a di ffe rent color, no longer than
about six inches , and marked for con
nection to the collec tor, base , and
emi tter of a transistor you ' d like to
test . You'll a lso need a doubl e-pole
double-thro w switch to reve rse the
ba ttery pola rity so as to accommodate
e ithe r an NPN or a PNP trans istor.
This can not only check the item for
operation. but also dete rmine which
type it is . If a given transisto r oscil
lates, it ' s good . Such a teste r can eve n
check many transistors in-circuit, as
long as the ci rcuit compone nts are not
of such a value as to swamp all oscilla
tions. I have such a device in my tool
box and conside r it to be of great value.
If my tester says a transistor is had, I
take it ou t of the ci rcuit and test it agai n.
before I give it the heave-he into the
trash barrel. But if the tester says it's
good. I look elsewhere for the trouble .

You ca n le t yo ur imagination ru n
wild here in playing with this wonder
ful c ircuit. Nothing will explode, and
you are n't go ing to dis rupt the envi
ronment. Furthermore, you don' t ha ve
to own the keys to Fort Knox to
finance your project. Have fun ! Fa
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A Kite/Balloon-Supported Zepp
for 160 Meters

Make your antenna fly high!

Stan Gibilisco W1 GV
2301 Collins Ave. #A 632

Miami Beach FL 33139

Fig. 1. Basic scheme for the balloon-sup
paned half-wave zepp. The [eedline may ac
tually'" any length; it was used prima rily to
get a good match with a transmatcn that
could IWt handle the half-: wave antenna
alone.

H
ere's a way to really put out a
big signal on 160 meters! Hook
your antenna to a balloon for

some really spectacular results. I've
made a number of changes to improve
the efficiency of this antenna since my
article " Balloon-Supported Antennas for
HF' in the September 1988 issue of 73
Amateur Radio Today.

Balloons for cal m or ligbt winds

that the antenna was exactly 259 feet
(78 .9 meters) long. I measured it with a
tape measure bought j ust for that occa
sion! If the operating frequency is mueh
different from the exact resonant fre
quency of the antenna, the feed linc will
become unbalanced and will radiate.
This occurs a little bit even at resonance,
but is not significant over the range of
1.800-1.820 MHz.

Zepp feed has se veral advantages. 11
can be used not only with a half-wave
radiator, bUI also with a radiator that
measures any integral multiple of a half
wavelength . Also, it allows you to locate
the antenna feed point away from the
station. However, the SWR on the paral
lel-wire feeder is quite high so it is imp
portant to use a low-loss open line.
Television "twinlead" is generally not
good enough.

The main difference between my ear
lier station and the current station is the
position of the antenna . In 1987 it was
about 25 fee t (8 meters) above the
ground ; now it consi sts of a sloping rot
di ator with the near end at ground level
and the far end about 180 feet (55
meters) above ground . The wind results
in a slope of about 45 degrees with the
supports described here.

The balloons I used were e ither 40
inches (1 meter) or 54 inches (about
1.4 meters) in d iameter at maxim um
infla tion. 1 got them, along with the
helium gas, fro m a local weldi ng sup
ply store . I used rubber stoppers 10 sea l
the balloons after inflat ion . A sma ll
screw eye in the stopper provided for
the connection of the a nte nna, usi ng a
ki te swivel (Fig. 2).

I chose a length of 259 feet (78.9
meters) for my end-fed wire antenna.
This represents a half wavelength
at 1.810 MHz. For a 160 meter contest,
I planned (0 operate mostly between
1.800 and 1.820 ~lHz with the
Ff-101EE. Above 1.820 MHz, power
must be reduced with this transceiver to
keep spurious emissions under control.
and 85 watts output is little enough
power on this band.

I laid down two radials and employed
a water-pipe (cold) ground at the station
to provide a fair ground system. Using
an antenna with a feed-point impedance
on the order of several thousand ohms,
the ground loss would be low even if the
ground resistanc e were as mueh as 100
ohms- and that is a pessimistic estimate
for the ground system I used.

Zepp-feed advantages

Unfortuna tely, my transmatch cou ld
not match the extreme impedance of the
half-wavelength. end-fed wire antenna
to 50 ohms for the FI'-101EE. It seems
the unit did not have enough inductance
to accomplish this. but the transmatch
did provide a I :1 SWR if the antenna
were zepp-Ied with 30 fee t of open-wire
transmission line (Fig, 1). This may
seem strange-that, by introducing reac-
tance into the feed-point impedance, a
match could be easier to get than with
zero reactance- but apparently the
transmatch could tunc out reactance
enough to allow the somewhat lowered
resistive component to be matched to 50
ohms. It worked. and that was all that
mattered to me.

With zepp feed , the bandwidth is very
narrow and the tuning of the transmatch
extremely sharp. I was careful to ensure
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Many people say that a good ground
system is necessary for antennas to per
form efficiently. This is not true with
certain types of antennas. An end-fed an
tenna does require a low-res istance
ground if its input (feed) impedance is
low. However, when an end-fed wire an
tenna measures any integral multiple of
a half wavelength, the input impedance
is extremely high and a low-resistance
ground is not nearly as important. Since
a low-loss ground genera lly requires
man y radials, an antenna is much sim
pler, cheaper, and easier to install if its
feed-po int impedance is very high.

Efficiency without radials
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Fig. 3. Addition ofa slabilizing disk fo r better
balloon behavior in light-to-moderate winds.

The anten na at WI GV during a 160
meter con test in 1988 was what I call a
"balloon slopcr," On the first night of the
contest, December 3, the wind was from
the southwest. Therefore , the optimum
direction for the sloper was toward the
southwest, and the worst direction was
northeast. On the second night the wind
was from the north-northwest, shifting
to west. The optimum direction for
propagation was therefore north-north
west, and shifted to west later on.

For a domestic contest. such as a 160
meier contest, moderate-to-high angles
of radiation arc actually more desirable
than low angles. From the Minnesota 10-
cation, a north wind is less desirable
than a south wind if a ba lloon or kite is
used to support the anten na.

.... L LOON

For the future
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Fig• ./. The ca rdboard disk serves to stabilize
the balloon in WiM$. The up wa rd f OrC'e from
the disk balances the downward vector
ca used by air flowing around the balloon
itself.

73 Amateur RadiO Today. September 1996 27

• The antenna must be shorter than
the straight-line distance to the nearest
above-ground utility line. The reason
for this is obvious if you val ue your
life!

Larger kites for moderate winds

• An atmospheric charge may develop
on the wire, even in clear weather, so be
careful because you can get a severe
shock from the antenna wire when it is
fully extended and not connected to the
rransmatch. A grounded wire may be
used to discharge any potential before
touching the wire.

• Federa l Aviation Adm inistration
regulations require that a kite or bal
loon not present a danger to people.
property or other aircraft. Furthe r,
balloons greater than 6 feet (about
1.9 me ters) in diameter, or kites that
weigh more than 5 pounds (2.27 kilo
grams), requ ire special FAA penni s
sia n before being used . (These large
devices are not normall y needed for
amateur antennas.)

• It is bes t not to fl y this type of an
tenna where it may come down on a
roadway or other congested area.

• This type of antenna should never be
flown during severe weather conditions
or near thundershowers .

In winds gusting to more than about
20 miles per hour, balloons do not be
have well, so it's better to use a kite . A
good choice for this purpose is the
winged box kite, or delta-Conyne. These
kites are available by mail from Into the
Wind, 1408 Pearl Street, Boulder, CO
80302. Other types of kites that work
well are the plain delta and the airfoil or
Parafoil design .

Some larger lites. especially the delta
Conyne and airfoil, will pull hard, with
up to 150 pounds of tension . A strong
tether line is a necessity for these kites.
Also, larger kites will have sufficien t
pull to requ ire more sophisticated reel -in
devices than the simple cord spoo l.
Generally, a parafoil should be eight
square feet or less, and a delta-Conyne
should have a wingspan of eight feet or
less. This is all that is required for a
half-wave or even a full-wave 160 meter
antenna.

The antenna spool and safety pru:autions
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The antenna wire is Baygard. 6 electric
fence wire, which is l ightweight and quite
strong. The conductas are aluminum so lhe
wire has excellent conductivity and low loss.
I backed up this wire with nylon twine in case
the wire came loose. You don't want to have
the balloon flyaway with all or part of the
conducting line dangling from it!

For increased stability In light-to
moderate winds, glue a disk to the stop
per (Figs. 3 and " ). This tends to deflect
air downward. I have used disks of about
three feet (one meter) in circumference
with success to prevent the ba lloon from
"heeling over" and becoming nearly
useless in wind s of 10-20 miles per hour.

Another stabilizing method is to use a
li te in conjunction with the balloon . A
dime-store variety eddy bow kite works
well for this purpose. The lite is flown
with the balloon behind it (Fig. 5). It is
important to attach the lite securely to
the balloon. You may need a heavier
bridle on the kite than if it were flown
alone. Also, the kite and antenna must be
light enough for the balloon to lift them
when the wind die s down.

Fig. 2. Base attachment fo r connecting the
balloon 10 the antenna wire and tether cord.

The antenna wire and tether cord may
be wound on an electric cord spoo l,
available in most hardware stores. This
spoo l allows rapid retrieval of the an
ten na and easy exte nsion. It also pro
vides a way of anchoring the antenna. I
usc a belt with extra holes punched in it
to fasten the spool 10 a tree or other an
choring post Wig. 6). A small insulator
is attached at the end of the antenna to
reduce end effects . The feed line is con
nected with a cl ip lead, as shown. It is
important to fasten the whole assembly
securely at all spli ce points.

There are several safety consider
ation s thai must be observed when an
antenna of this type is used:
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CIRCLE 7 ON REA DER SERVICE CARD

In the future. I might use another op
tion for thi s method of antenna sup
port. A full -wave wire will be held in a
vertical position by guys made from
20-pound-test fishing line. This will
result in a maximum radiation angle of
abou t 36 degrees with re spect to the
horizon . The same feed system will be
used. The antenna is shown in Fig. 7A,
and the radiation pattern in Fig. 7B.

Other possibilities include flying a
second wire near the driven wire to ge t
a parasitic array. The second wire
could be lengthened or shortened to
render it a director or reflector. Thi s
scheme would require that the wind be
out of the north or south. ideally. so
that the maximum radiation would be
toward the east or west.

Of course, Mother Nature has some
thing to say. High winds. thunder
showers, ice storms, snow, or heavy
rain make it difficult or impossible to
fly this type of antenna. Fa

• • •
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Fig. S. Addnion of a stabilizing kite for im
proved operation in moderate winds.



My Indoor Antenna Farm
Yes. .1'0/1 really call work DX with a stealth antenna.

Robert W. Vreeland W6YBT
45 Maywood Dr.

San Francisco CA 94127

10M

20M

c--' I

wide range. However, I d id n't want 10

bring the open wire line do wn to the op
erating position. I then considered a
half-wave voltage-fed loop. As in the
case of a half-wave d ipole, the ends of
the loop would be very high voltage

points. Thi s called for the use o f a quar
ter-wave open wire feedli ne . You will re
call that a quarter-wave Ii nc wit h a short
or a very lo w resistance at one end will
have a very high impedance at the o ther
end. In order to avoid bring ing the open
wire line into the shack. I used 70 ohm
transmitting type twin lead for the last
11 fee t. This twin lead IS no longer
ma nufac tured but you could use RG-8/U
instead. if you are not too fussy about
maintaining a perfectly balanced line .
Actually, I added 15 fee t o f RG-8/U be
tween the an ten na switch where the 70
ohm line terminates and my Yacsu FC
757AT antenna tuner. The V SWR at the
tuner output is 3.5 at 3775, 1.7 at 3880,
and 3 .1 at 4000 kH z.

Nu mber 14 insulated house wi res.
spaced at fou r and a quaner inches. were
used for the open wire line. It is 45.5 feet
long . The spacers were cut from one
inch PVC water pipe. The loop itself is a
s ingle ru n o f number 14 house wire ex
tending with numerous bends all the
way from the fro nt o f the house to the
back atti c and back . Its total length
is 146 feet. This length was determined
by the reliab le cut-and-try method.
Due to the presence o f me tal guncrs
and chicken wire lath. all o f the antennas

Collltnu~'ti (HI page 31

I prefer to have a separate anten na and
tuner for each band. The antennas can
then be preruncd and simply switched
for hand changing . My QTH is an En
glish Tudor style house on the western
slope of a hill . II has a peaked roo f with
a 17 10 12 slope . Only tar paper,
shingles. and a half inch of plywood
stand between my 20 meter dipole and
Japan . Thc front of thc house is 35 feet
wide. just right for a 20 meter dipole
( Fi~.• ). In order to reduce transmission
line loss. I have placed my 10 me ter di
pole in thc bad attic. right above the op
erating positio n. The dipo le I use for 40
and 15 meters runs fro m the front of the
house to thc rear. then makes a 90-de
grcc bend into the attic. wherc the walls
arc filled wit h insulation backed with
al uminum foil. The foi l-backed insula
tion is also laid o ver the cei ling, thereby
insulating the attic from the living area.
Of course, the unbonded aluminum foil
is no t a good e lectrical shield. so it has
minimal e ffect o n the antenna system.

What about 75 meters? A 120-foot di
pole just wou ldn ' t fi t. A quarter-wave di
pole fed by a quarter-wave resonant
open wire line was a possibility. This
was an attractive choice because the line
would ac tually he part o f the antenna.
the reby permitting tuning over a fairl y

"Tar paper, shingles, and a half inch ofplywood are all that
stand between my 20 meter dipole and Japan. "

the most complai ms.) Second. the an ten 
nas arc protected from the weather. so
they can be built without elaborate wa
terproofing or windload requirements.
And third. no dangerous roof or tower
climbing is required .

-

40M

'"

Fig. J. The 20 me/a dipole [utrd perfectly
into our f rom attic, I installed the 10 meter
dipole in the back attic, leaving plentv of
roomfora 75 meter loop and a dipole fo r 15
and 40 meters.

R
adio operators of the French
Resistance often used indoor
antennas with satisfac tory re

sults. A typical Type B Mark II suitcase
radio had a 6L6G fi nal with an output of
about 20 walls. The recommended an
tenna install at ion zigzagged wire across
the ceiling (0 form a top capac itance.
Another zigzag on the floor served as a
ground counterpoise. The vertical por
lion that did most of the radiation was
only about eight feci long.

Indoor antennas have several advan
tages. First they arc out of sight (my
years on the TVI Committee taught me
thai the ham with the highest to wer got
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Off 2,4 Good
Cheap and easy fixes for TVl.

Terry Staudt W0WUZ
616 N. Sheridan Ave.

Loveland CO 80537

Fig. J. Tilt, Tnnatch.

.r<--
•-

Fig. 2. Pi-match.

OK. You're usi ng a Ttmatch. and the
antenna is a squirre l. What to do?
There's an old chestnut thaI ca lls for a
capacitor o f about 5-12 pF to go from
the center of the "Y' 10 grou nd fo r har
monic aucnuation. The proble m is that
this hig h "Q:' consis ting o f the capaci tor
and leads, is re sonant somewhere-s-ees
ally not in the area of interest, and about
as sharp as a knife as far as bandwidth is
concerned .

A check ..... itb my Heath solid-stale
dipper while transmiuing o n 10, ho lding
it against the twi n-lead coming o ut of
the tuner, did indeed show a little some
thing at 57 MHz. A few rnilliwans. to he
sure, hut that's all it takes! The TV sig
nal is far down fro m this in a fringe area!

What I did was to make a simple se
ries trap out of j unkbox parts: that cured
the situation completely. A broadband
trap lets me absorb the harmonic com
pletely, and is tunable over a small
range . There arc a few pitfalls, so I' ll tell
you exactly ho w to do it and why.

Wind a coil of abou t five turns of
#20 solid insulated wire around a roll
o f dimes (or something o f similar diam
eter) , close-spaced (about D. g j..l H) .
Coat it with DuPont Duco tM or model
cement, and let it dry for severa l hours.

Harmonic attenuat ion

The cu rt.'

Like a lot o f yo u, I use a T-match an
tenna tuner- a lillie MFJ-943 that works
just li ne and is identical 10 almost every
unit on thc market. The fault wit h the T
match is that while it' s able 10 load a
coat hanger, there is almost no harm onic
at tenuation. which I need to protect my
neighbor with the sensitive TV. I use a
modified G5 RV, a 102-fool di pole fed
with 300-ohm twinlead. Really, all you
need with a reso nan t antenna is a line
flattener. Using a T-match is overkil l
when a pi-network will do . In addition,
the pi-march gives up to 30 dB of har
monic attenuation and tunes very
smoothly. Best o f all. it' s easy to turn
your T-match tu ner into a pi -match
dev ice.

Fig. 1 sho ws the schematic of the T
match , listing some common values for
the coil and caps. Fig, 2 shows a pi-net
work that takes about 45 minutes to ac
complish with your existing T-match
tuner- the o nly parts needed are a
couple of plast ic pans d rawer di viders to
place under the inductor after it's lifted
from ground . The capacitors "fl oat" in a
'It-match , so all you have to do is recon
nect the inpu t wire 10 the output wire and
ground the other terminal to an existing
chassis poi nt o n eac h.

The lifted ground o n the ind uctor goes
to the o utput lug on the second capacitor.
In most cases, the ground wire, if you' re
using a tapped inductor with a rotary
switch. is the o ne to be rerouted to the
outp ut capacitor. Fig, 3 shows the whole
modification, which is eas ily reversible
should your ci rc ums ta nces change.
You've just spent 45 minutes, and re
duced your potential harmonic ou tput by
30 dB .

The pi-network

--

-."

200 pf 200 pf
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T
ho ugh I wasn't the father of the
coax ial grou nd. a claim 10 being
the fi rst cousi n is in order. I ho n

est ly felt. through personal experience
and feedback from many other hams.
that it was the end ofTVI. That was until
a neighbor acquired a projection TV and
antenna designed for usc o n Wyoming
ranches in the hack of beyond.

My transmitter is d ean. and I always
check my sluff and as k around In sec if
anyone has a problem. If and when they
do. it's usually evident when I'm stand
ing there talking In them-so that lets
me off the hook .

It would seem that my neighbor with
the projection TV had a prohlem. Bear
with me. as it 's a lillie diffi cult . Channel
2 in Denver shows rather good movies
with co mmercials thai approach the
threshold of pain . but know how to stop
just in time.

TV I had gone from the old days. when
wiping o ur the channel was cause for
concern . to the present. when a 10% re
duct ion in color is enough to cause the
neighbors 10 storm your lawn with pitch
forks and flaming torches. This calls for
the best effort from all o f us, cons idering
the alternat ive .

Hey, I've got the same problem. I hear
you cry. Here' s the reason and some
cheap pos itive steps 10 I1x it.

--

I
I
I

I>:L
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Fi/:.5. Tilt' coaxial gm"l/l/.

or acrylic spray. It doesn't matter if
you' re on the third fl oor: the ground
lengt h is still very short- just a mailer
o f inches. The other end goes to the RF
generator. That's the only ground con
nection you use (see Fig, 5 ). Use any or
all of these methods in combinatio n, and
you 'll definitel y be off Channel 2 for
good! F1J

req uired prun ing , T he meta l in the
structure also detuncd the 40 meter di 
pole, making it di fflc ult ro lind the elec
trical center o f the antenna . TVI has not
been a prob lem. The small umcunt of in
terference introduced by the 20 meter
antenna mer the fam ily room was
quickly cured with a high-pass fi lter on
the TV .'>Ct itself The only place where I
haven' t bee n able to cure the interfer
ence was with the burg lar alarm. The
sound of sideband audio emanating from
the speaker is annoy ing, hut hasn' t dam
aged the unit or affected its operation.

Of co urse, the indoor loop is not as ef
fcctive as a full-sized o utdoor di pole. It
is, however. j ust fi ne for working south
ern Oregon from San Francisco. My
friends in Japan and Australi a may be in
terested to know thai this was the 20
meter indoor dipole I used to work them
with my 2U watt MOSFET amplifi er
(References 1-2). It just goes to show
that a resourceful ham , like the members
of the French Resistance, can still make
important contac ts while keeping a very
low prof Ie ! Fa
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My Indoor Antenna Farm
Comtnuvdfrom page 29
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ground cable. so any signal radiated off
the ground wire is shunted back to
ground. Despite having been printed in
four publications atleast six limes, many
ham s have never heard of it. These hams
arc also the same fellows who have
monster RFI prob le ms. while the local
"experts" drink all their beer and tell
them it's one of nature's unfathomable
mysteries. The fi rst thing these poor
souls (cli me is thai they arc positive ev
ery item in their shack is grou nded! I
don 't doubt that a bit.

If manufacture rs really wanted ( 0 save
a little money. the ground connect ion on
accessories would be a great place to
start ! What thai little double-nulled
screw on the back of an audio filter. or
that #2 copper battery braid. docs is set
up ground loops thai let your RF have
the time of its life !

The only thing you ground is the RF
!-:ell eralor- meaning the transmi tter or
rcceiverc-nor the linear, tuner, rotor
box, preamp, low-pass filter, kcycr.
phone patch, EXT, VFO, A UX, or the
dog. To use the water analogy for RF:
Keep it in the pipe (coax) and let the
coax shield do the grounding automati
catty! This is so obvious that no one
docs il.

To make a coaxial or "zero length"
grou nd, you just need two o.()( )( JlF I kV
disc capaci tors and enough RG-8X to
reach from yo ur rig to the ground rod,
which should be at least six feet, driven
next to the foundation whe re moisture is
retained . Us ing a stainless steel worm
driven auto fuel hose clamp, attach the
bypassed center conductor of the coax to
the rod. Waterproof it with glue, caulk.

--
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Proper grounding

Th is is a good time to scrounge the
parts. You will need a compression mica.
a glass piston or small air variable ca
pacitor with a value of about 5-25 pE a
OJX> I JlF disc capaci tor at I kv or higher
if run ning more than HX) watts. and two
100 ohm, 2 wall resistors. These arc a..·
sembled as show n in FiJ:, .s. with the two
resisto rs in paralle l. to make a 50 ohm
load to absorb the harmonic. Just shunt
ing the litt le devil to ground won' t cut it,
as a ll you ' ve done is attach it to the chas
sis o f the tuner to rad iate in fine style.

The procedure is quire logical. Whi le
trunsmiuing on 10 meters. using a
d ummy load if possible , hold the dipper
coil ncar the trap coil and adjust the ca
pacitor to null the harmonic out. It isn' t
terribly critical as the Q isn' t sky high
on purpose . II 's sacrific ed for a bit
broader bandwidth. This may be done
with so meone watching Channel 2 if yo u
don' t have access to a dipper. In my
case, after I had done this, I put the di p
per co il into the tuner inductor and
checked from 50-250 Mill. to sec if
there were any more snakes in the grass.
If there were, they were hibern ating .

--
"·i/:. 4. Channel 2 trap.

--

What the heck is a coaxial ground"
It's simply a method of shield ing your

!>I
I~
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TD-3 Subaudible Tone

"But wait a minute! These guys were operating 011

our frequency!"

Decoder Module
Hamtronics' kit saves olle club s treasury-s-and provides a

group project!

Photo A. The assembled TD·) Encoder/De
coder ready jor fi nal installation in the
repeater chassis,

th is tone into their synthesized rig s,
and they 'd he all set. A show of
hands. and the proposal was soundly
defeated .

Wait a mi nute ! Another show o f
hands, and the reason became ob vi
ous . Only abo ut 10 percen t o f the
active usc rs had rigs tha t had PL ca
pabil ity. Mo st o f the gro up had
o lder sy nthesized rig s, and some
sti l l had crysta l rig s . No one was
wi lli ng to s he ll o ut th e huck s to add
a PL encode r La his radio. s ince the y
were n't re a lly going to get any im 
mediate benefits from it. The pro
posal was s hel ved until the nex t
mee tin g.

Over th c next week or two the
problem was kicked around. and a
ne w id ea came up . WhaL if tho se
other guy s already had PL o n the ir
system'! We could j us t se t up our re
peater 10 no t re pea l when it heard
their PL. Since our signals were al
ways st ro nger. it wouldn 't matte r i f
they were on the air when we were
transmitting. Our non-Pl. s ignal
would j ust ove rri de thei r weaker PL
s ig nal. and the repeate r wo uld kick
in . It see med like a good idea . and
after a fe w pho ne call s it turned out
that i t wou ld work. The o the r re
pea te r de finitel y used CTCSS de
coding . All we needed wa s a PL
decoder for th e repeate r.

Once we knew what the problem
was , the so lutio n was s imple. At the
nex.t month ly club meeting, a pro
po sal was put forth . In order to keep
our machi ne usable . we had to

RAC ES guys turned their scanners
o ff a t ni ght. Event ually, we were
able to make out a call sig n or two
from anothe r sta te. It was n't j ust
sq uelc h no ise we we re hearing . T he
repea ter was being keyed up by
very weak s ignals from anothe r
di stant repeate r system.

But wait a mi nu te ! T hese guys
we re operating o n our freq uency !
We were coordi nated! As it tu rned
o ut, they were coordinated, too . It
wa s only when some of the mobiles
were lran sm itt ing from the peaks of
hig h hill s that they were ju st strong
enoug h to key up our machin e.

Finding a solution

noi se . but now and then yo u could eliminate the noise prob lem. Obvi
a lmost make o ut a voice . We o us ly, the best way 10 do that was to
chec ked th e repeater from one end add a subaud ible CTCSS (contin u
to the other-every thing was right ous tone coded subaudible squelch)
up to s pec. The noise got worse un - tone decoder to the repeater. This
til it ga l 10 the poi nt whe re severa l tone , commo nly referred to as
o f th e locals were no longer mo ni- PL (priva te li ne). wo uld be used to
loring the repeale r freq uency-it gai n access to the syste m. All the
was JU St too irritati ng. Even the use rs wo uld have to do was to d ia l
32 73 Amateur Radio Today · September 1996

O ur ham cl ub ' s s imple repeater
syste m had been in se rvice for

a lmost five years . It wa s just a basic
con tro lle r. with a CW ID. hooking
toge ther a couple of conve rted com
merci a l mobile rigs . The duplcxc r
wa s whipped up by a co uple of the
guy s in their machine shop. We had
poo led o ur money and come up with
enough to buy a real antenna
and had ta lked the cable T V g uy
into lett ing us have some space on
hi s tower. Overa ll . it was a good
machi ne- it rare ly needed service .
and cove red all of the area we we re
interested in .

The trou ble started o ne wi nte r.
We noticed the th in g keyi ng up by
it self every o nce in a whil e . Most ly

Larry R. Antonuk WB9RRT
P.O. Box 452
Marlborough NH 03455



"The board was finished in about 45 minutes, even with the
'help' ofthree kibitzers."

Hamtronics to the rescue!

At the next coffee shop meeting
of the Technical Advisory Board we
looked over the specifications on
the various CTCSS decoders. We
had several requi rements-quality,
dependabi lity, ease of use , and cus
tomer support. Since the club had
an abundance of tech nical ab ility
and a sho rtage o f funds, we consid
ered bui ld ing the unit o urse lves ,
but the most cost-effective solution
turned out to be the TO-3 Subaudible
Tone OecoderlEncoder Module from
Hamtronics. The TO-3 was available
as a low-priced kit, which made
the treasurer happy. It was based o n
the time-tested NE567 IC, us ing a
stra ight fo rward ci rc uit, so there
were no custom chips to worry
about if it ever needed tro ubl e
shooting . It had a bu ilt-i n encoder,
so whe n the day came that we had
to switch over to ge nui ne " PL" op
erat ion we 'd only have to move a

couple o f wires. Bes t of all, the TO-3
was backed by the fo lks at
Hamt ron ics-we we re all famili ar
wit h thei r history of custome r sup
po rt. We gave the info rmation to the
treasurer, and he put a check in the
mail to Hamt ron ics.

A week or two later the UPS truck
dropped off the TO-3 . That Satu r
day we met at the shop to build and
install the uni t. We opened the box
and found j ust what we expected
from Hamtronics: a hi gh -qual ity
gl ass-epoxy ci rc uit board , high
qual ity parts. easy-to -follo w in
st ructions, and plen ty of set-up and
troubleshoot ing tips.

The board was fini shed in about
45 minu tes, even with the "help" of
th ree kibitzers. Testing and check
o ut were simple . We had access to a
freq uency counte r, so we simply
needed to hoo k the counte r up to a
test point and adj ust a pot fo r the
righ t tone frequency. The T O-3 cov
ers any frequency in the CTCSS

band, from 63 to 250 Hz, in six differ
ent ranges . The proper range is set by
changing the value of a resistor con
nected to the NF.567. Once the unit is
set to the rig ht frequency the sensit iv
ity is adjusted . This is simply a matter
of adj usting a pot unt il a signal with a
minimum amount of tone (we used
200 Hz de viation) can be detected.
Normal CTCSS systems like to see
anywhe re from 300 to 600 Hz of de
via tion. Adj usting for slightly less
than the minim um value lets you ac
commodate radios that may be a little
out of alignment, without being so
sensitive that the unit falses on voice
audio.

The results
Once the TO-3 was assembled

and tes ted, we went to the hill. The
TO-3 was desi gned for use with the
Hamtro nics line of repeater contro l
lers. It norma lly inh ibits the COR
signal from the repeater receiver,
preventing repeater PTT un til the

T D-3 hears the proper lone. In our
case, we needed just the opposi te:
We needed to in hib it PTT whe n we
did hear the p roper tone. This
tu rned oul to be a re lative ly si mple
task. The T O-3 uses an open-collec
tor outpu t transistor that goes low
when no tone is detec ted, keepi ng
the CO R line low. Rather than using
this on the COR line, we simply
lifted the g round on the last PIT
trans ist or before the transmitter and
connected it to th e open-collector
output on the TO-3. The repeater
operates the sa me as before, e xce pt
that the gro und for the PIT switc h
transi stor comes from the T O-3. If
the T D-3 is no t detecting the pro per
to ne the open-collector transistor is
turned o n, which g rounds the out
put. This ground is fed to the PIT
switch transisto r, wh ich puts the re
peater into tra nsmi t. If the T D-3 is
able to detect a tone . however. the
open-collec tor tra nsistor opens and
removes the ground reference from

the PTT transistor, which prevents it
from keying up the repeater.

As a fina l check, we put the re
peater on the air and ran some tests
with mobiles and handhelds in our
area. We found that even when the re
peater was inhibited by a distant sig
nal, a local handheld was able to
overpower the weaker signal and hold
the repeate r on without any dropouts
or flutter. The operation was a com
plete success!

The TO-3 has been in se rvi ce for
qu ite a while now and has survived
lightning strikes, power surges- and
a small family of mice that moved
into the repeater cabinet. We saved a
good deal of money by building it
o urse lves and are fully prepared for
the inevita ble day whe n we 'll ha ve to
switch over to conventional CTCSS
operation . Most importantly. the re
peater is qu iet. If we hear something.
it 's a legitimate user using the system.
The RACES team is once agai n moni
toring the local channel. The TO-3
Subaudible Tone Module comes
highly recom mended .

For more information, contact
Hamtronics. Inc. at 65 Ma ul Road,
Hilton NY 14468-9535; phone (71 6)
392-9430. I'll
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FRACVERT: Small Fractal
Footprint Vertical

Fractal counterpoise, or top hat too!

Chip Cohen N11R
2 Ledgewood Place
Belmont MA 02178

" The radiation resistance ofthis vertical is higher
than a conventional system, hence the

better S IVR and bandwidth."

/'//(11(1 It . TIl(' anthars 20m 1'('ni OI/ oj a fractal counterpoise; li~ e (j spiderweb, it 's /lot as
Jmgi/l' (I.\' ;1 (l1'1'(,(/1"I .
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G
round planes and counterpo ises
seem to be o ne of those dark ar
cas o f knowledge for most

hams. Here's a good rule o f thumb: Only
a few radials (most people usc 1/4 wave)
cause a rad ia ting coun te rpo ise (bad
news): lots of radials make the vertical
give off most o f the RF (good news).
Ultimately. an infinite ground plane is the
best situation as it affords additional ga in:
however. for that. you can dream on.

I' ve been impressed by some o f the
wei rd ways that Hl-crs have accommo
dated the ground counterpo ise problem
tor IIF and ME Europeans seem partic u
larly vexed by this problem since they
usuully have small lo ts. and all seem to

want 10 ge t on 160m and work W6s.
Their radials arc turn ed side ways, in
hairpins. twirls or pretzels. or wha tever.
They seem to take up the enti re lot. I' m
not sure if these arc genuine solutions :

you mig h t he able 10 get these coun
rcrpoi scs to match for 50 o hms , hut
c ha nces arc they rad iate badl y (t hat
is , very we ll )-and into the gro un d
it se l f.

Try fractals

Fractals have provided a worthw hile
answer. Here I present a radical radi al
co unterpoise which appears to have all

the benefi ts of a m ultiple (a dozen or
more ) 1/4-wave rad ial system . But it
takes up less than 1/20 o f thc area. For
those who want the NEe s imulations
and more technical de tails. these can be
fo und elsewhere .I For no w, here arc
simple details for making such a ground
for HF verticals.

Technically, the fractal pattern of the
radial ground coun terpoi se is called a
"t hird-order ternary dendrite." as shown
in Fig, 1. Thc vertical is attached at the
cen ter where the three p rimary
"branches" meet. I made my counter
poise out of thick aluminum ground
wire, then twisted and crimped the wi re
and covered it wi th aluminum tape .
Many prefer to solder it (good luck sol
dering aluminum'). Copper wire is a
good substit ute. and easier to so lder.

Electrically, the fractal counterpoise is
equiva lent 10 a lumped circu it o f series/
parallel-con ncctcd capac itors/inductors.
The branching replaces the usual paral
lel arrangement of havi ng many radials.
In hindsight. it seems strange tha t
branching hasn ' t been a well-k nown
(if known ur all) alt ernati ve in gro und



"YOIl can 1l0W put all radials jar a 40m or 80m vertical ill a
small lot,"

counterpoises. Fractals provide a natural
alternative solut ion to a counterpoise ' s
equivalent circuit.

The fractal patte rn is important, al
though a pinch o f deviation will give
negligible de gradation . If yo u want to
scale all the lengths properly. keep in
mind that the system can be viewed as
bra nches with branches with branches.

broad 700 kH/. at 1-1 .2 :\1111 center.
Minim um VSW R is 1.3: I . The rad iation
resi stance o f this vertical is. higher than a
co nve ntio nal system. hence the bcucr
S W R and ban dwidth. The VSW R shows
that the ground losses are min imal.

Some experimenting is still in order 10
sec ho w well the Fractal counterpoise
works as a muluband syste m. Some

Reference:

z

Fig. I. Till' fractal pattern of till' radial
ground counterpoise, called a "third-order
temarv dendrite."

. ..,....... '.., .. '.. ........
".1.. -

•••••

•••• •

••••

I . Cohe n. N.. "Fractal Antenna Gal
lery: ' Communications Quartrrlv, Sum
mer 1996. Aspects of this work are
pa tent pendi ng.

for a given vertical elec trical length and
top hat compariso n, size savings of
20 %-50% arc typical. Again, a hit o f ex
pcrimcr ni ng pays o ff. Fig, 2 is a sc he
matic of a I/R-wave vertical wit h a
ternary tructal top hat. next 10 a 1/4
wave . II provides almost equal pe rfor
mance . For the truly brave. there's a
fractal hal and a fractal fool-hut that 's
a subject fur a later paper.

Jazz up your vertical with a ternary
fractal cou nterpoi se o r top hal. Either
way, the size savings will he substantial.
and you'I l ha ve the most radical rad ial
antenna around . Fa

Fig . 2. Schematic of W I I m 'II 'cll 'l! vertical

Willi a 1(, 1"IU1'!' f m cta l lOf l hut. .\11011'11 111.'.'(1 10

a 114 ' \1"/11'1' .
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quick checks show that a 30m counter
po ise works o n 10m. but I don' t kno w
yet if it radia tes (sure don"t want it 10! ).
Expe rimenting is needed: new fractal
terrilory ahead !

II is poss ible to make ve ry small coun
terpoises and still ha ve good vcrticals-c
but they need to be made 1/3 wavele ngth
in height or more. 1\ solid circle of the
fractal's rad ius also works well at the di
mensions given here. But at much
smaller radial si/es. the fractal seems 10
have an advantage with a higher radia
tion resistance and bandwidth. This
present combination provides an easily
made counterpoise with excel lent 50
o hm match. hUI if you want a really tiny
footprint, j ust shrink the fractal co unter
poise and increase the vertical!

Top hats

Finally. you may have not iced how
verticals arc gelling turned upside down
these days, with huge radial -l ike top hats
capping them o iT. Top hats are a ve ry old
idea. and a ve ry good one because they
allow ) 'OU 10 shorten the vertical height
by about a factor of Iw O or more. The ra
dia tion resistance drops In about 20-25
o hms (from 35 o hms ). bUI for most o f
us that ' s not a problem: good e fficien cy
is still a ttainable .

Top hats the mselves don' t radiate
(much ), and sho uld n't . This is not their
problem: their size is. Typicall y top bat s
run up to 1/4 wave . T hat's huge !

A more modest "cap" can be made us
ing Ihe ternary fracta l. Placing the fractal
at the lap of the short vert ical allow s it 10
he matched . I am no t a big fan o f top
be ts. hu t for those who need them
(l60m--IOm ops ). the conventional top
hat can he replaced with a ternary fractal
cap (or othe r fractal ). A di rect co mpari
son for several di fferent sizes sho ws that

How does it perfo rm? In a co mpariso n
test with a 20m vertic al with fo ur radials
of 1/4 wave, it seems to have an S-unil
(the mythical 6 dB S-uni t) edge. This is
higher than modeling would predict: it
should make much less tha n a 1/2 S-u nil
difference. mostly because o f the higher
radia tion resistance and less horizontal
radiati on from the fractal coun terpoise.
No mailer; it works better. in addition 10
being smaller. II' s co mfo rt ing 10 know
thai less RF is going into the ground.
healing the air, or worse. Incidentall y.
the bandwidth (2: I SW R points ) is a

There are three pri mary branches that
start from the center and fonn the outer
most ex te nts. Each of these is 0 .088
wavelengths. Usc a ruler 10 scale the
ot hers as needed. and at your frequency
o f cho ice .

Fo r my 20 m versio n. sho wn in Photo
A. the longest brunch (the re arc three o f
these) was 5.8 feet. Compare this 10 the
16.5 - fo o t lengt h s o f conve nt ional
spo ked radi als for 20m and you can sec
the huge real estate savings. The coun
terpo ise was o n the ground, although it
should work equa lly well when buried.
or even bcuer whe n raised a few fee t

above ground . If you' re usi ng a ground
rod without radials no w, this is an easy
way to beef up your ground sys tem. Un
less yo u live on a postage stamp. this
means you can no w put on radials fo r a
40rn or 80m vert ica l in a small 101. 1\11
you need is the vertical itsel f.

Speaking of the vert ical. there is a mi
nor change. Instead of bei ng II-I wave
long, it nee ds to be lengthened to 0.3
waves. On 20m that means increas ing
the length by 2.5 feel. The change is eas
i1y accom modated by a co il if needed on
80m or 160m.

Performance



Have We Been Had?
Again?

Wi lliam Wells WABHSU
The India na Repeater a nd Auxiliary

Council. Inc.
Box 1092

Logansport IN 46947

"Book publishing is something which the ARRL does very well
and they make a lot of money doing it."

yo u'd better care ! Befo re I continue , a FCC wo uld recognize and sup port loca l
definition o f " Ex Parte Communica- and regional coordinators. (This was cUI
tions" might he helpful 10 you. An Ex from an E-mai l message which .....as sent
Parte Communication is any communi- on September II , 1995. to the Coordina
cation which is not part of the public tors Internet Remailcr by Steve
record. co ncern ing a pending or pro- Mendelsohn WA2DHF. former ARRL
posed legal action (a rule-making is a le- Hudson di vision director, now the
gal action ) which may influence the ARRL first vice president) .
outco me of the action. Example: I talk to Well, this seems pretty clear-cut. We
the j udge who is condu cting yo ur trial were told that the FCC had requested
fur drunk dri ving and tell him that I saw that the League set this thing up for the m
you drinking with my wife and you were so we all went (some of us nor very hap
stoned. This is an Ex Parte Communica- pily) to St. Charles M O, on October 7.
tion because I am nOI a witness: that is . I 1995.
am nOI called to testify at the trial. Ex The ARRL had all their heav yweights
Parte Communications arc no t only im- there: President Rod Stafford. Executive
moral, they are also illegal. I ask yo u to Vice President Dave Sumner, General
consider the following material carefully Counci l Chris Imlay, and hal f a dozen or
and then ask yourselves if an Ex Parte so division directors and members of the
Communication was involved. executive co uncil. This heavywei ght

The nation' s freq uency coordinators presence wou ld certainly be lie the
were called to this meeting in St. ARRL claim that they were only there to
Charles. MO. by the ARRL. We were serve as meeting facili tator. Ralph
told that the fi rst order o f business was Haller. the FCC deputy ..... ireless bureau
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I
am sure that many of you have

heard about what was called the
" Big October Meeting ," For those of

you who have not. it was a meeting
called by the ARRL for those of us in the
frequency coordination community to
discuss our problems and talk about set
ling up a national organizatio n. I am Bill
Wells WA8I1S U. C hairman o f the Indi 
ana Repeater Council, and I attended
thai meeti ng. Why should yo u care
about this? Well. this will have an im
pact on repealer coordination and band
planning all over the country, so if you
operate on the VHFfUHF hands or ever
plan to operate on the VHFIUHF bands,

to respond to a request from the FCC
thai they (the FCC) be provided with a
single point of contact to interface "lith
the coordina tion community. In fact. we
were sent a total of seven d iffe rent agen 
das for this meeting if yo u count hoth
those which arrived by Internet E-mail
and tho se which arrived by good old
USPS snail mail . All o f these agendas
contained the foll owing item as agenda
item number one:

I . Discussion and Decision : Response
to FCC request that it be provided a
single point of contact with the coordi 
nation community. through which the

chie f, was there and gave a short address
10 the group fo llowi ng a pep talk by Rod
Stafford . Following his address. Mr.
Hall er held a question and answer scs
sia n. During the Q & A session. Steve
Wilson WB9SHY. the vice cha irman o f
the Indi ana Repeater Cou ncil. put the
following qu estion to Mr. Haller: .....
Did the FCC. YES or NO, request the
single point o f contact (d iscussion ) for
the Coordinators ' Meeting?" Mr.
Haller's an swer was. " No . we did not re
quest it: ' Several minutes later Steve
Wilson , now holdi ng up a copy o f the
meeting agenda said... , am holdi ng in
my hand a co py of the meeting agenda
which was pub lished by the ARR L
which stales : ' Discussion and Decision:
Response to FCC req uest that it be pro
vided a s ingle point o f contact with the
coordinatio n community, ' Did the FCC,
YES or NO. request a sing le point of
co ntact for the coordinators?" Mr.
Haller 's answer again was. " No, we did
not request it ." Follo wing that answer
Rod Stafford quickly assisted Mr. Haller
down from the speaker's platform.
There is a videotape of this available to
anybody who doubts me on thi s point.

Several ti mes durin g the meeting
ARRL represe nta tives st ated that thcy
(the ARRL) are not frequency coord ina
tors and have no in terest in hecoming a
freq ue ncy coordinator. If yo u have a
very recent copy c f the Amateur Radio
Service Rules , please turn to 97.301 (e)
(3). This rule now states : "No amateur
station may transmit in the 2 19-220
MHl segment unless the licensee has
given written noti ficati on o f the statio n's
specific geog raphic locat ion for such
transmission in order to be incorporated
into a database tha t has been made
available to the pu blic. The notitication
must be given at least 30 days prior to
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"Dear Mr. Haller:

I want to thank you for the most en 
joyable visit Rod Stafford, Chris Imlay,
and I had with you earlier this week. You
were most cordial and we appreciated
your attention and input to our [empha
sis added ] repeater proposals ,

The letter is herein quoted in full.

making such transmission, The notifica
tion must be given to: The American Ra
dio Relay League, 225 Main Street,
Newington CT 06111-1494."

It sure sounds to me like the ARRL is
in fact a frequen cy coordinator and has
usurped coordination of 219-220 MHz
from the local and regional frequency
coordinators, such as the Indiana Re
peater Council, which arc defined in the
FCC rules at 97.3 (a) (21).

When the meeting came to a close it
appeared as if the ARRL had been ap
pointed by the coordination community
as the single point of contact with the
FCC, The Indiana Repeater Council ,
seeing a secret agenda at work here,
went away very dissatisfied with the
outcome of the meeting. A weekly ama
teur radio tabloid broadcast erroneously
reported that Indiana would never sup
port the SPOC even though we had pro
vided a written statement to its editor of
the conditions under which we would
support a SPOc.

I want to state for the record that the
Indiana Repeater Council is satisfied
with the work of the drafting committee
which was appointed at the meeting and
will support the new national organiza
tion which has been proposed.

As I stated, we saw a secret agenda
at work so we decided to investigate,
The Indiana Repeater Council filed a
Freedom of Information Act request
with the FCC, ask ing for information
concerning the supposed FCC req uest
for a SPOC, One document which we
were sent was most interesting. It is a
letter from the ARRL Rocky Mountain
division director and Chairman of the
ARRL Ad Hoc Repeater Committee to
Ralph Haller.

To summarize our meeting Monday,
June 19, 1995:

1. The ARRL will hold a meeting In

51. Louis, October 7, 1995.

the onlv thing low about our charge is the cost...
Special Expi res September 30, 1996 1-800-634-8132
300 Ceutre Street. Holbrook; MA 02343 • (617)767-5516 • FAX (617)767-4599

hupd /home,navhut't ,(;om/l'"riphex
CIRCLE 68 ON READER SERVICE CARD
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2. We are inviting about 100 repeater
coordinators to attend. T he League will
sponsor and chair the meeting as facill
tator primarily for the benefit of the re
peater coordinators. Secondari ly. we
hope the FCC (you) may benefit from
organization and coope ration worked
out by the coordinators themsel ves to
help you solve repeater coordination
problems arising from time to time ,
Thirdly, ARRL is acting in the belief the
meeting may benefit the League mcm
bers and all amateurs through better co
operation and coordination o f amateur
repeaters.

3. It is our s incere hope that you pe r
sonally will be able (Q attend.

4. We view as goals: A. Appointment
of repeater coordinators-includi ng rec
ognition o f present, non-challenged
coordinators. B. Setting o f qualifications
and criteria for appointment of coordina
tors. C. Licensing of repeater stations.
with coordination a prerequisi te to
licensing, 0 , Single point of contact
[emphasis added), through which ama
teurs will contact the FCC . E. An ac
cepted method of d ispute resolution,
including methods of appeal and review.

Consideration o f whethe r the FCC
should have a role in such resolution.
and if desired. what such role should be.

5. Thc League neither proposes nor
urges a role for itself beyond this single
meeting . The League is acting solely as
a faci lita tor. wit h the hope o f seeing a
national coope rative coordination result
ing in widespread. effective use of
repeater communication .

6, We look for you (the FCC) to agree
with the goals set forth above and pro
pose such regulatory action as may be
necessary [emphasis added] .

7. We look for an agreement among
the coord inators that will provid e the
sort o f self-regulating activi ty the Ama
teur Radio Service has trad itionall y
enjoyed ,

If you have any suggest ions for the
items covered in thi s le ite r. would you
please send them to me. Chris or Rod.

Once ag ain. thank you for your hospi
tal ity. ki nd ness. and helpfulness to us
and to the League."

There you have it. This leiter shows
that the SPOC was an ARRL idea. not an
FCC idea. You add that to M r. Haller' s
clear state ment at the meeting that the
FCC did not request the SPOC and you
can see that thi s was an ARRL show all
the way. Now. I am not a lawyer. but
bearing in mind the definition of Ex
Parte Communications which was pre
scnted at the beginning of this article. it
would appear that if the ARRL Chair
men as we ll as Stafford and Imlay have
not committed Ex-Parte Communica
tions, they arc at least well down that
slippery slope and they have at least car
ried out a great deception on the coordi 
na tion comm unity as welt as on the
amateur commun ity in gene ral.

But why. you might ask. would the
ARRL want to promote this deception?
What do the y get o ut o f thc deal'!

One thing is greater stability in the co
ordi nation community. This . everybody
agrees. would be a good thing , There is
something e lse whi ch they would get if
they were appointed as the SPOC: con
trol of all the coordi nation databases.
which would guarantee that they could
publi sh any repeater di rectory product
they wanted and be forev er free from
any possibility of being charged a
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With all due respect to this year 's banquet
speaker, they should have spent whatever it
took to get Jean Shepherd K20RS/4 up there
on the podium. I do n't know of anyone else
in ham radio who can entertain like Jean.
Old-timers will remember him for years on
WOR every nig ht. They'll remember his sto
ries in Playboy, his books, and his movies.
Pry him out of Sanibel Island.

I may be doing Paul Shuch, this year' s
speaker, an injustice, but si nce I have a lot of
trouble with his who le SETl idea, consider
ing it a big waste o f time and money for rea
sons I'll cover in my editorials, his talk
didn' t make me want to go to the banquet.
Shep would gel me to the banquet, if I were
coming to the HamVention. And he might tip
the scales. if all else was equal, to bring me
to Dayton.

Hey. it 's show biz. guys.

Ask me why I'm sour on the search for ex
traterrestrial intelligence (SETI). Okay, glad
you asked.

It has to do with cosmolog y and the age of
the universe . Have you read any of the books
on the subject o n my recommended book
list? Even if you eccepr rbe big-bang theory.
which is more of a religious mailer than one
o f scientific fact, the universe checks out to
be at least 15-20 bill ion years old. And our
earth is only a measly four billion or so.

And o ur poor old solar system is way out
there on a remote arm of our galaxy.. Thus, if
you accept that life so meho w is able to get
started on new planets where the right condi
tions pre vail, and considering that there are
hundreds of bil lions of stars, presumably all
or mosr with planets. the likelihood is that
there are billions o f worlds where life has
developed to a fairly advanced stage. The
likelihood is also thai a bunch of these got
started e ven bill ions o f years before we did..
Or even more. if you are not a worshipper of
the big-bang theory.

Now let ' s switch to radi o communica
tions, which is a big deal right now.. One
hundred years ago scientists were managing
short-range contacts with spark and Morse
code. In a hundred years we've gone from
spark to digital TV via satellites and global
co mmunications. Now, do you honestly be
lieve that we arc not going to make anything
significant in the way of further communica
lions developments in the next hundred
years?

If you'd been a scientis t a hundred years
ago. ho w accurately could you have pre
dicted the communicat ions systems we have
today, with ce llular phones, paging, faxes,
the Internet, and so on? Am I off-base 10 sug
gest that today' s scientists have just as little
chance of predicting what communications
will be like in 2096 as those of a hund red
years ago? And once you' re wit h me o n that,
let's go to what communications systems

Ccnnnued on page 43
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royalty for usc of the data. This would a lso

p lace them in a position to prevent any

other publisher from using those same da

tabases . It would also p lace them in a posi

tio n to eventually charge yo u a fee if yo u

wanted to coordinate a repeater and to set a

national band plan.

Now, I have no objection to the ARRL

publishing a repeater d irectory. Bock pub

lishing is something which the A RRL docs

very well and they make a lot of money
doing it. 'The ARRL Repeater Directory is
in fact the ARRL's most profitable prod
uct. By publishing a repeater directory the
ARRL is in fact do ing me as a frequenc y

coordinator a great service. However, we

at the IRe, and most o ther freque ncy coor

dination councils, operate o n a shoestring

budget a nd the counc il o fficers o ften put
up hundreds or even thousands of their
own personal do llars to get the tools

needed to provide thc service which we

provide 10 the amateur com munity.

A fairroyalty charged to any publisher,
including the ARRL, for the use of the c0

ordination databases which we generate
and maintain could fund the national orga
nization which the ARRL seems to want as
well as the underlying local and regional

frequency coordination councils.

So I calion the drafting commi ttee to

keep the Sp<'x: organization completely

free o f the ARRL and to negotiate for thc

coord ination community a fair royalty fo r

the prod uct o f our collective labor. I would

say that a good sta rting po int for thi s nego

tiation would he 10% o f the sales revenue
plus 20% of the ad vertising revenue ge ner

ated by the product to be lice nsed to be di

vided between the na tio na l organizatio n

and its underly ing local a nd reg ional fre

que ncy coordination councils. What the

ARRL and al l o ther pu blishers would get

for their money is better frequency coordi
nation. more accurate databases , and

greater stab ility in the freque ncy coordina

tion com munity. The ARRL and o ther

publi she rs wo uld therefore be able to pro

dUl..'C a highe r q uality product for you, the
a mateur community. Fa
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73 Review

Communicating on the Internet

e
Internel~u ile2

both o n-li ne and off-li ne co mmunica
tions. Designed for Windows 3.X and
Windows 95, this pac kage supports both
Internet and INTRANET (Internal Local
Area Network) communications, and is
loaded with goodies. Real Aud io Play
ers, QuickTimc movie viewers. Adobe
Acrobat viewers, full functional Internet
Directory, and Norton Utilities anti-vi
rus software arc included with the pack
age. A very nice addition is the
Cybcr-Sincr. providing parental control
o ver sexually explicit mailer. Not only
is thi s an easy program to install and
operate, but it ' s a safe one too!

Several programs are necessary 10
co mplete the complement o f so ftware
for full-up Internet communication . In
dividual ancillary Internet programs can
be obtained from any number of soft
ware dealers or downloaded, often as
developmental software, Some compa
nies o ffer many of these programs, into
grated as a suite o f Internet applications.
Bundled so ftware often offers similarity
of operatio ns between applications,
and/o r commonality o f file serv ice. This
translates to ease o f set-up and opera
tion . If you th ink setting the clock on
your VCR is clumsy, try ins talling
Internet so ftware. A whole new world o f
terminology and technology is standard
equipment when dabbling on the net.
For example. the following statement
was extracted from a browser's set-up
sheet: ... .. make sure that you obtain a

Don Johnson K7UGQ
23 David Street
Enfield CT 06082

"This package has everything but the kitchen sink!"

With Quarterdeck- license-free!

Once the little secret of college stu
dents and computer tcchics. the

Internet has emerged as a popular
method of comm unicating with hun
dreds of thousands of people. Unlike
ham rad io. where the med ia of transmis
sion is RF energy. Internet communica
tio n takes place over the telephone lines.
The Internet offe rs sta te-o f-the-a rt.
noise -free multimedia con tacts wit h
companies . hobbyists . and organizu
lions. etc .. witho ut requiring a code lest!
In fact. it requires no license, test, or
demonstration of computer or telephone
knowledge. A true Plug-and-Play form
of communication- -nr is it?

-----------------:=

Prior to 1993, communicating via the service provider that o ffers a local tele
Internet required learning obscure UN IX phone number PPP capable of TCP/lP
commands, coupled with several differ- co nnection with full H n P capability: '
cnt executive programs for each of the Throw in set-up q uestions like : "List
different tasks performed on the net. your domain address. your popd and
Mail programs, tclenct programs, d ial- smtp address and your IP address," and
crs. and browsers were commonplace. In now yo u're ready to pull the plug.
fact , you would ne ver have used the One supplier of integrated Internet
words "multimedia," "program integra- software has gone an ex tra mile 10 ass ure
tion" and " Interne t" in the same sen- success for first-time Internet computer
tcncc. Talk about an o xymoron! users. The Internet Suite II program by

Like the rest of computer tec hnology, Quarterdeck Software" not only offe rs
Internet so ftware continues tu evolve a full multimedia browser. but all the op
rapidly. Although the improvements arc tional Internet tools required to establish
transforming the way ind ividuals com- an Internet account, or usc an existing
mun icate. the rapid pace of change is of- account, with very little effort. In fac t.
ten frustrating, as is the possibility of the box should have a label reading
choosing the wrong software for your something like " ... prior Internet knowl 
needs. Wh en software is q uickly dcvcl- edge not required ..:'
oped and brought to market, it's often Quarterdeck's Internet Suite 110 is an
di fficult to use . Initially this was true integrated set of essen tial (and then
with Internet software. some) communication programs for
40 73 Amateur Radio toosv » September 1996

Component highlights

Qmosaic Browser: The most co nunon
piece of Internet software and surely the
most talked about is the browser (sec
sidebar). The Qmosaic Browser supports
HTML 2 conventions with data security
and full encryption, and provides very
fast multiple document reads. Po werful
drop-and-drag support eases organizing
In ternet add resses.

Qmessage Center: More than j ust an
E-mail program. the true power o f inte
gra tion shows up herc. FUll-fea tured
Electronic mail , Usenet and Newsgroups
are among some of the message center
features.

QTerm (TELl\'ET): Emulates DEC
VT52, VT100, VT220 data terminal s.

QFTP: Point and cl ick interface that
works with Windo ws File Manager to al
low down loading of so ftware from other
people's computers to your own.



Global Chat: Participate in live chat
sessions using Internet Re lay Chat
(lRC) . Chat rooms are similar to having
a packet QSO.

QWinsock: Conta ins a multi-feature
dialer that can coexist with other
winsock programs installed. Automati
cally detects and iden tifies your modem
and executes dial-up procedures when
ever an Internet application is run .

Location Manager: Provides pho ne
numbers the user can dial to access the
Internet and handles all the detai ls. In
eludes the initial "Connect and Play"
feature , a list of o ver 80 percent o f the
leading Internet providers, including the
phone numbers and set-up strings. Addi
tionally, over 250 popular modem phone
numbers and set-up strings are included.

Each module can be modified to sat
isfy your individual preferences. If it
weren't for the default settings, the
amount o f user configuration could be
come a real headache. For the beginner,
too much versatility may be a d isad van
tage. However, as you progress from the
Newbic stage to becoming a more profi
cient user, you ' Il appreciate the power of
a fully config urable program.

The users' guide consists o f over 400
pages of tip s, screen drawings and in
structions to assist you toward success.
The guide is also organized in a logical
sequence, set up the way most people
would discover each module in the suite.
If you can 't find something in the docu
mentatio n, try asking Quarterdeck via
any one of the avenues given.

While including so much, Quarter
deck did leave out a few, albeit minor,
features. Internet Suite can not hand le
newsgroup threads, level 3 HTML, or
Java support (if you aren't sure what
these features are , don ' t worry. They
handle advanced initi al on -line connec
tion to the Internet and tie together news
groupings by subject). Missing from the
excellent user guide is assistance for the
Cyber Sitter, Anti-virus, and real audio!
video components of the package . There
is, however, more than adequate o n-line
information to assi st yo u with these
advanced programs.

As I said, this package has everything
but the kitchen sink! There are o ther
Internet programs that o ffer a little better
capability ind ividually, but nothi ng as
well integrated, as much fun, or as easy
to get started as Internet Suite II. After
you get logged on to the Internet, send

me an E-Mail. I'll send you a reply E
Mail confirming the QSO, a sort o f QSL
card from the state of Connecticut. Care
to try for Internet WAS? Besides being
another form of communication, it' s a
lot of fun!

Contact: Quarterdeck Corporation,
13 160 Mindanao Way, Marina del Rey,
CA 90292-9705; phone: (310) 309
3700. FAX: (310) 309-3217; E-mail :
supportrequarterdeck.com. m

Web Browsers

Web browsers provide a computer
window into the Internet world of
graphics and information. Before
today's plethora of web browsers,
Internet searches were text-based. of
fering no real multimedi a exci tement
fo r the viewer. Cred it for the firs t real
web browser goes to the National
Center for Super Computing Applica
tions. As the creators of a program
called MOSAIC. they almost single
handedly opened up the World Wide
Web to public viewing and scrutiny.
This o ne development is credited with
sparking the phenomenal rush to get
on the Internet.

Several commercial companies saw
opportunity in improving the o riginal
MOSAIC program. Each company
add ed their own bells and whi stles;
however, most browsers in usc today
arc related to the original MOSAIC
program.

•
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Number 42 on YOlK FfHKJtnck "ard

An Antenna Plotting Oscillator
Here 's a handy one-chip piece of equipment you call build.

Richard Q. Marris G2BZQ
35 Kmqswood House

Farnham Road
Slo ugh S L2 1DA. England

M
y interest in experimenting
with smal l loop antennas.
mainly for 80 and 160 meters,

got me interested in building a small sig
nal source to use for checking their fa 

diation pattern s. For years I used an o ld
surplus BC-22 1 freque ncy meter as a
source. hut when I read abo ut the Harri s
HA72 10 low power crystal osci llator.
available in an eight-pi n Ie. I knew it
was time to upgrade my test equipment.

A big o ld BC-22 1 is okay for checking
small rotatable antennas. hut I wanted to
be able to check the radiation pancms of
larger low-band antennas. and that
meant being able to move the signal
source around. instead of the antenna.
The HA72 10 is a crystal-cc r urollcd
Pi erce osci ll ator which can I'll' pro-

gremmcd to operate between 10 kHz and
10 MHz. All it requires is the addition of
a parallel mode crystal and a 0.1 IlF by
pass capacitor. plus a DC supply of up to
10 volts . The power consumption is well
under I rnA. so even a 9V transistor ra
dio battery will do the jo b j ust line . The
circuit is shown in Fig. 1.

Changing the links between pins 6. 7 .
and 8 selec ts the desired subrangc be
tween 10 kf-l z and 10 MHz. as detailed
in the Harris HA72 10 speci fi catio n
sheets. I used three crystals. which are
selected hy 5 \\'2. The frequencie s of
these para llel mode crystals can he any
whe re in the bands yo u want to check.
from 160m up through 40m. Th is means
thai any conven ient j unk box or low cost
surplus parallel modc crystals can he

Pa rts lis t

IC

Sock et

SWl

SW2

Crystals

C1

C2

HA7210P · Harris
semiconductor

Eight-p in socket
for HA7210P

Mini-toggle on/off
switch

One-polerthree
way sma!1 rotary
switch

160m, 80m. and
40m (HC49U
okay)

10 IlF capacitor

O.1IlF ceramic
capacitor

Phono jack

4.7 to 30 pF, if
required

Your choice

1 mH smaU RF
choke

Phone plug w~h

plastic case

C3

L1
SWl On-Off 11

+ • ~ Plug
6VDC Cl

J... I
--------l

10 uF J ac k

I
C3

Box

Fi1:. I. 11,e circuit.
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Whip, battery holder , etc.

used- for example. the pro totype used I
MHz. 1.850 MHz and. 3.5R60 MHz.
These were all HC49U type crystals.

This is 3 smal l gadget. so fi nd some
thing small in which to build it. Any of
the common mini-boxes arc suitable.
The supply voltage I used was +6 volts
DC. supplied by fo ur AAA bancrics in a
battery holder. The consumption was be
tween 450 and 800 Il A. depending on

C~

SW2
CRYSTALL- --'

SELECT

CRYSTALS
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World's best ham
weather station

-only $379
Others from $ 179
New Model 2000:
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chill tempera
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Instant
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lows e yesterday 's high s and lows e long term
highs and'[ows e time/date for all high'l/lows
e rain totals. f(K today. yesterday and long term
e alarms • a-mode serial port, and more.

;>atenled des ign makes this complete
weather rnoaitoring system easy to install and
simple 10 use. Informative.educational. and fun.
"The L:I.T1~I ETF.R 2000 is a great value.reo
only 5J79 + shipping. (*Optionalsensors add' I. )

Call or write for fl'ft brochures.
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CABLE X-PERTS, INC.

ORDERS ONLY: 800-828-3340
o:::= T,;:ECH INFO: 847-520-3003 FAX: 847-520-3444

/. 416 Dlens Or., Wheeling, IL 60090
....".U; cxpOlx,lWtcom.com

ANTENNA WIRE (BARE COPPER)
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Pocket Morse
Code Trainer
Learn Code Faster & Easler
8eller than code tapes
Take It anywhere to practice
Ught weight & compact

The Deluxe Pocket
Morse Code Trainer

*5eiectoble code $49.
rates from J Io'.PrTl
ro 33 wpm

• Ploys sroncJord or
Famsworth

* Size 1"x 3.8' x 2.4'
• Runs 40 hrs (Y)

one 9 v bqtter;
I ) PI.~'$ (onfin uouJ rtfth n ndom (ode
(Selel.':table tetter groUIK ie A-Z, 0-9 . & more)

1) Preproanrno:d nndom cb.nu~lu pl.~-i.~

3) te teeeenve Inininl [Excellent for beginners)
'" Confin inu. nCll-I,., gcncral~ Q SO

( I million di fferent QSO like the General exam)
S) Prepro£.lmed QSO CO ch«k IIccune)'
6) ContinuolI ~ random word. Playing

The Ultimate Pocket
Morse Code Trainer
It h. , .U the above features plu ",
I) A 16 charac ter LCn display which allows
you to check yourself during or after a QSO
2) Internal amplified speaker,
J) Selectable random ctwacler playing. (Select

which charac ter or numbers to practice )
Call 2J4-3S0-0888 Price $99.00 '

AOd 2.50 lor Q mono ea~ &. 350 lor a .-eo hllod set
l/isa,'-AC occepted Add $6.00 S/H + 8.25% Tx
c.....,..... A.ioiod TcdonoIou. __ LondbefJ Dr, 1lalIu. r, 7~:""

CIRCLE 276 ON RE"'OER SERVic e ColRO

will be like in a thousand years. Ten thou
sand? A hundred thousand? A million?

Our fi rst civilizations didn' t gel started
until about 5,000 yea rs ago, and I'll have
more to say about that when I get Sirius .

Is it even remotely possible that so me new
communicatio ns mediu m will be developed
that we d o n ' t e ven SUSpeCI today? O r per
haps, like telepathy, that we do suspect? One
that doesn' t have the bandwidth , interfer
ence, power, and time constraints of radio?

I! see ms to me that radio communications
is j ust a pass ing technology that will eventu
ally be replaced by so mething subs tantially
better. It 's a phase that many civili zations
will go through for maybe a hundred years or
so of the ir existence, Thus, trying to find
worl ds which are advanced enough to use ra
dio, bu t have not yet moved on to better
co mmunications syste ms, a mailer of per
haps a couple hundred years at best, out o f
mill ions, seems like a huge waste of money.
We might do better to invest our effo rts in re
searching othe r communications sys te ms.

If, for so me reason. you have some doubts
about the re being alien civ ilizations which
have visited earth. then you are in serious
need of some reading. Erich von Daniken in
his Chariots of the Gods makes a good case
for pre historic alien visitors, As does Gra
ham Hancock in his Fingerprints of the
Gods. Now I' m reading The Sirius Mystery
by Robert Temple . Maybe yo u've seen the
TV expose program on the Doga n tribe in

Continued on page 4 7

NEUER SRY DIE
Continued from page 39

the frequency and the output loading .
Make sure that the leads to C2 (0 .1 ~F)

are as short as possible. and usc a plain
perforated board to avoid any possib le
ground plane effec t you might gel with a
copper-clad board. Otherwise the layout
is not critical. In the unlikely event of in
stability, add C3. trying from 4.7 10 30
pF with short leads. Tbc osci llator will
only rad iate for a few fect so it won' t
cause QRM or TVI. If you need a stron
ger signal. usc a longer whip. In my
work with loop antennas I rotated them
and plotted the signal strength. With
fixed antennas you move the oscillator
around the antenna in a circle while tak
ing field stre ngth measurements for your
plotting points.

This new Ie is well-documented by
the manufacturer. Ask Harris Semicon
ductor. Box 883, Melbourne, n, 32902,
for copies of their "'BA72 10 Low Power
Crystal Oscillator," File No 3389.3, and
their Appl ication Note AN9317,
"Micropowcr Clock Oscillator and Op
Amps provide system co ntrol for hatte..!!
operated circuits." fD
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Send your ads and payment to: 73 Magazine, Barter 'n' BUY, 70 At. 202N,
Peterborough NH 03458 and get set forthe phone calls. The deadline for
the OCtober 1996 ciassUied ad section Is August 12, 1996.

NlNfItNr.u Of! 'fOU'FHdb.cIr t:.ro

BRnTEn 'I'll' Buy

Invented anything ham
re lated l ately '? Call Joyce al 73
:It 1100-274-7373 if you'd like to
write an article about it fur 73
Magazme .

HOMEAUTOMAnON. ~ome a

dealer in this fast-growing lield. 1
8oo-83S-4051 , BNB2032

RF TRANSISTORS TUBES
2SC2879 , 2SC1971, 2SC1972 ,
M RF247 , MRF45 5 , M B8719 ,
2SC1307 , 2SC2029 , MAF454,
2SC313 3 , 4C X25 0B, 120Q6,
6KG6A, ETC. WESTGATE 1-800
213-4563. BNB6000

a Sl CARDS Many Styles. Top
quality. Order Risk Free . Plastic
cardholders, T-Shirts , Personal
ized caps, mugs, shirts. Other ham
shack extras . Information and
samples. Rusprlnt. 1-800-962
5783. BNB1021

MORSE CODE COMPUTER IN
TERFACES $49.95, with CW Fil
ter $79.95, Free Shareware and
Ham Catalog. Oynamk: Electron
Ics, Box 896, Hartselle , Al35640,
(205) 773-2758. FAX (205) 773
7295. BNB1034

BREAK THE CODE BARRIER:
Psychologist & Extra Class opera
tor has developed an amazing
hypnosis tape that allows you to
master any code speed easi ly and
quickly. To order send $14.95 +
$3.00 S&H to Dr. Hal Goodman,
P.O . Bo x 184 , Ea s tpo rt , ME
04631 . For more info. send SASE.

BN82031

ASTRON power supply, brand
new w!warranty, RS20 M 599 ,
RS35M $145, RS50 M $209. Call
for other models. (818) 286-0118,

BNB411

DSS BIBLE. New Book Includes:
Software, Schematics, Chip Pro
grammer Plans, Reviews & More!
$49,95 VISA/MC TELECODE t ,

520-726-2833. BNB1 024

IT'S BACK! The retu rn 01the HW
8 Handbook! Second printing .
Modifica tions for the Heath QRP
rigs. First class mail $11, OX add
$4 tor air mail shi ppi ng, Mike
Bryce WBSVGE, 2225 Mayflower
NW, Massillon OH 44647,

BNB404

HEATH COMPANY is selling pho
tocopies of most Heathkit manu
als. Only authorized source for
copyright manuals. Phone: (616)
925·5899,8-4 ET. BNB964

SUPERFAST MORSE CO DE
SUPER EAS Y, Subliminal cas
se ne . $ 12. LEARN MORSE
CODE IN 1 HOUR . Amaz in g
supereasy technique , $12. Both,
520. Money-back guarantee. Free
catalog : SASE. Bahr-T3 , 150
Greenf ie ld , Bloomingdale , IL
60108. BNB1 025

SURPLUS ElECTRONIC TEST
EQUIPMENT for sale at deep dis
counts. Write , phone , or tax to re
quest th e current list. J im
Stevenson, 3401 Sunny Slope
Road , Bridg ewater, NJ 0 8807.
Phone: (908) 722-6157, Fax: (908)
722-6391. BNB2084

MAHLON LOOMIS, INVENTOR
OF RADIO; by Thomas Appleby,
(Copyright 1967), Second printing
a va ilable I ro m J OH AN K.V.
SVANHOLM, N3RF, SVANHOLM
RESEARCH LABORATO RIES ,
P.O.Box 81 , Wa shington DC
20044_ Please send $25.00 dona
tion with 55.00 lor S&H.

BNB420
WANTED: HAM EQUIPMENT
AND RELATED ITEMS_ Donate
your excess gear, new-Old-in-any
condition, to the Radio Club of
Junior High School 22, the nation 's
only lull-time nonprofit organiza
tion working to get Ham Radio into
schools around the country as a
te ach in g too l using ou r
EDUCOM-Educalion Thru Com
munication--program. Send your
radio to school . Your donated ma
te ri al will be picked up ANY
WHERE or shipping arranged, and
this means a tax deduction to the
tull extent of the law lor you as we
are an IRS 501(c)(3l charity in our
16th year of service. It is alwa ys
easier to donate and usually more
l inancially reward ing, BUT MOST
IMPORTANT your gift will mean a
whole new world of educational
opportunity for children nati on
wide. Radios yo u can write off ,
kids you can't. Make 1996 the year
to help a child and yourself. Write,
phone or Fax the W B2JKJ -22
Crew" today: The RC of JHS 22,
P.O . Bo x 1052 , New York , NY
10002. 24 hours call (516) 674 
4072 or Fax (5 16) 674-9600. Join
us on the WB2JKJ CLASSROOM
NET, 7.238 MHz 1100-1230 UTe
daily and 21.395 MHz from 1300
to 1900 UTe. Meet us at the ARRl
National in Peoria. BNB762

WANTED: Western Electric Au
dio Equ ipment. Amplifiers, pre
am ps , tubes , speakers, pa rts,
mixing board s, etc . 1-800-251 ·
5454. BNBl 050

TIRED OF INTERFERENCE!
SWR problems from corroded cir
cui t board o r ante nna connec
tions? Want to add flair and value
to your constructi on projects?
Gold Electroplating booklet in
cludes schematic for construction
of plating device , sources lor plat
ing chemicals, process information
and pl ating procedure s. Send
$29 .9 5 to : Acad ia Mkt " 478
Arrowmounl Place , Lake Mary, FL
32746-5101. BNB40 10.

TEST EQUIPMENT: HP 8410A
. Network Anal yze r Mainframe

$1 20; HP 8413A Phase-Gain In
dicator $100; Syslron -Donner 115
Pulse Generator $75; Tekt ronix
R453 50 MHz Oscilloscope $225;
Tektronix 453A 60 MHz Oscillo
scope $250; Tektronix 5110 Oscil 
loscope Mainframe $75; Tektronix
5A18N Amplifier $75; Tektronix
5B12N Time Base $125; Tektronix
73 13 Osci lloscope Ma inf rame
$150; Tektronix 7403N Osci llo
scope Mainlrame $175; Tekt ronix
7A18 Amp lifi er $75 ; Tektronix
7B50A Time Base $125; Request
long list of othe r equ ipment.
Phone: (908) 722--6157, Fax: (908)
722-6391. BN82084

CodeTapes
7JJ1)~ (;,.,....;.. 5 " pm <,(Kl~ lul'" Ths
be~inning tl(lt' take$ yoo thnlUJ:!l ~ 26
k1 ..", U) oomhen and....'C...,.,..,.. puro:n.lI;')u
,· upk"" with l'f'lCPce "'''Ty S1t.'P ,,( ~ ...ay,
S~ 9;'i

7JTOt, The SlidJw ' ...pm~ Illp' Ths
D~ pr:o..~. f(l" lh:Jle ,,-110 .......wd d1t
S "l"'l • and it D aho d1t • fur dr
~u and T","~ ~ II is.
cot,... isaJ eI .....,. solid tao... of rode.
~.., '<'11: .. 13"'l"'l a>d <plCN" 5
"pm SSQ:S
m 13 8Mi. Bm.aJ..rr B "t-' codt ~
(-00. r:rouP' apin .. "- tml 1.4 " pm !IO

~'n ... nlly .. ...,.., "tIm }'Oll sil do'oon in
frunI eI • .-ly~ """""'«I" naniaT ,,110
.ut-'~ }'OIl plain bll1U¥ cotle al only
IIp..T :l' ,9S
7JT.)) Coonoll:'...... 2U+ ..pm l~odt- "'~
Go fur Ih.: o:xll:l class licetJo;c. :l~ .9S

7J f25 ,lind lk~ 25+ " pl11 l'tJl\e hi1M'
:l~<jS

Pho..., llllO- ~U-7373 ... IIlH't~~ U~ti. FAX
tIlH·'t~~· Nl13. or """ onic'r ron. (Ill I'IfC' 51
I... u.<ltnnl ..f.....(IOG.

BRIGHTEN UP YOUR SHACKI
Eleven-page Compendium filled
with ideas, tips, and instructions
fo r building Ill um inated Maps .
Send $5.00 (T X res. add $0.41
tax) to Pineapple Paradise Radio
Co" P,O, Box 370692, EI Paso, TX
79937-0692 , BNB6005
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Tum your old ham and computer gear into cash now, Sure, you can walt lor a
ham/est 10 try and durl"'4l it, but you know you'll get a far more reausuc price if
you have it cut where 100,000 acIive ham potential buyers can see it than the
lew hundred local hams who come by a flea market table. Check your sue.
garage, cellar and closet shelves and get cash lor your ham and ccmouter
gear cerore it's tooold 10 sell. You know you're nol going to use it again, so why
leave it 'or your widow to throw out? That stull isn't getting any younger!
The 73 Fiea Markel, Barter 'n' Buy, costs you poanuts (eknostj-comes to 35
cents a word lor individual (noncommercial) adsand $ 1.00 a word lor commer
cial ads, Don'l plan on lelling a long story. Use eborevenons. cram it in. But be
honest. There are plenty of hams who love 10 fix things, so if it doesn't work,
uy so.
Make your list count the words, including your call, address and phone num
ber. Include a check or yourcredit card number and expiration. II you'replaCing
a commercial ad, include an addl\lonal phone nul'l'lber, separate from your ad
This is a monthly magazine, no! a l1aily newspaper, SO figure a couple months
before the acton starts; then be prepared. If you get 100 many calls, you pnced
/Iiow'. If you don't get many calls. 100 high.
So gel busy_Blow the dust off, crece everything OI.rt, make sure it s1111works
nghl and maybe you can help make aham newcomer or retired old-timer happy
WIth lhat rig you're nol using now. Or you might gel busyon your computer and
put together a list 01 srnej gear/parts 10 send to lhose interested?

Books for
Beginners

TAU-I.\~ &,:iJ..e..'5 " "",dlu'" lei
A"'1I1~lLI" Radio 1:»' Clay 1..a.....TW~IJ'V. ,W5
pages. \Vllllllcrtul buo"- fur ra.."M.UlI..T5, II i.
biI.'>i<: and .....e11m",lrdlOO, [ I'<'II if ym h,,,~ all
Il~ (JIi'o.'r !lam !landoooks, you' ll Slill fi nd tIli ,
.~IC U,,:flll,$22,00
W~iWNV No-Code "itl.'t ~ MlUlUK1. 1>al1
91 Ru.... by Gmlon Wesc 1r.Jm Iluto' 10 k a
1lam r.tJioq>:ralor$~.95
W:.t:jWS C Tcdmir:iIIo, a.", t ..imw:
~..........: s.... .\o-(OIk---b) r ....... WI:'!
TIm btd CO''Cr5 ~U)thinl: yw D«d 10

bo:coolt "- TQ.1lnician CIz\:I J-bm EWf)
qll.~ IIId .........a 00 lt1t eun1IlIo1lioo '"
r.....l m ~ <ft' 0Cd.. FCC r-orm 610
lIfJ'lo.-.......n. S'),95
XTAL--I llw C"""""Sd Handh• • b)- .",1
Aldon oll \\"OXl W3IIl 10 II"" "- kid ;\II

e"";lInj: p'eIIl'rll?0" m:a)h.' yt.1r'it'1f' CryuI
~ Oft ab--e and fun. ",,'re " a "h:.>Ie h.xlL.
pirlnl " ith cryt;tal set <.'Ill'Wl' Ih.... anyora..·
Can l"oJild. Nuw Sl1f1 """IJ: 1hc."I!Oe roun::aJ

,ho~ okay'! 133 pages. SIn 9;'i
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Smart--
Battery
Charger

JUN 81 QST • __ ~':::_ _

BY WARR EN DION N1 BBH

FO R GEL·C ELLS er LEAD ACID BATTERI ES.
Featu rws; Pre<:I , lon t",mperature tracking voltage
reterence & three made c harg ing sequence.
Slandard kit la far 12V 0 112 or 1 Amp. user
se lectable. Can be c annected to the ballery
Indel inately. ....ii1 nal ewe<eharge. Wei~S 2 pounds
and measurn " 'W • 5 %' 0 • 2% H. Finl.hed
enc lasu•• inc luded In kil_

Complete Kit Only ...... .. • . . . $59.95
Assembled & Tested $79.95

CA~ add T.75" UIef.. SolH: $5.00
(itI$uledJ. Foreign orOOrs add~ Few _ iIrIo

ew price bt send lega/ fize SASE (~J 10:

AlA Engin88fing 3t
2S2 1 W.l. Palma . K. A.....helm. CA 9280 1

(714) 952· 211", FA X: (114) 952·3280

EVERY ISSUE OF
73 A mateur Radio Today

on Microfiche!
The entire run of 73 from October
1960 throughlastyear is available.

Youcan haveaccesstothetreasures
of 73 without several hundred
pounds of bulky back issues. Our
24x fiche have 98 pages each and
wi ll fi t in a card file on your desk.

We otTer a battery operated hand
held viewer for $75.

6
and a desk

model for S26O. Li raries have
these readers.

The collection of over 600
microfiche, isavailableasanentire
set, (no partial sets) for $285 plus
S5 shipping (USA). Annual
updates available for SIO.

Satisfaction guaranteed or money
back!

l]UCKMASTER
6196 Jefferson Highway
Mineral, Virginia 23117

540:894-5777·800:282-5628
Internet: info@buck.comC!C Fax 540:894-9141 EE

CIRCLE 168 ON READER S&lYJU: CARD

Coq",,' I." pab"..v., -.
_ 1 .._.1I ...
....,.It 11 .. .. 0 .
. ' • • 1 .. I ..

-3" spacing

in Ihe A ug ust issue , wh at you we re su p
po sed to b e loo king at . We ll , the grem
l in s and go b li ns that f req uently th row
parti es at ou r production o utsourcers
p lace see m 10 ha ve slip ped Ihe ntusrra
l io n o f Ihe J -Po le , t hai wa s the who le fo 
c u s o f the p ie ce, back Int o Ih e fol d e r
w ithout it s be ing plac ed . We are abje ct .

P'".nd ClIp

" '\ 10 degree .Ibow

" RG-6IU coo

'"T'"' jo{nt --->

cou _ _
conductor - - ->
.ttachment

(........ighI) l~. KubJ~.

""'.. c. WI

112"" to 1" Coppllr pipe

.,....._ _ .-tor..-

DlrMtor & Reflector
elements .,.. m8de of
,...qJ, I.e , blass rod or
aluminum tubing.

extra plpllis for
mounting to •
pole Of' atand

NOTE , p oi_
_ I............

~ )( )1

20.1 " 12.21"

/ 1
PVC End C.p I

• I

5 !,,
p

pvc~ i ;
.j. i plnlbolt

10 •-:
:I

0 ~t
!e-: PVC

A Big Blushing OOPSI

You may have wonde red, w hile read 
ing N6JSX I9 ' s article " T he ' J ' An te nna"

More Power?

An " oops" note from W ill iam J acobs
WA8YCG about his article "Economic High
Current Power Supply" which appeared in the

June 1996 issue. Please rote Ihal in the pans
lists and on the schcmanc. hoIh appearing on
page 52. R3 should he 3.3k. and R4 is 7S0n.
Bill also wants 10 thank all rhc readers who have
written wi th encouragement and good wishes.

Ham Shack Unplugged

If yo u happened 10 be floa ting around in
cyberspace recently, perhaps you came across
those three runaway words that escaped from

our mainframe just be fore we sent the July issue
oIT for printing.

Refer 10 Frank Brumbaugh 's " Ham Shack
Test Equipment" which starts on page to of is
sue It·no. On page 83, in the seccod col umn ,
abccrtwo thirds of the way down, there is a space
just big enough for the words "plug-in units."
Coincidentally, those are Ihe exact words that

should be in that empty space .

A Picture's Worth 8 Thousand
Credits

The photo of the CMOS Super Keyer J on
page 80 of the Jul y '96 issue shou ld be cred
ited 10 Marshall Emm. m

SpocIrum Ek>cIrooicProdtJCIS 10 include voce IDer. OTMF
mlmduces ee wo,1<I". lirsl Control and programml~g ,

handheld repealer controller. hang and llmu--ovl limers,
No largeor II\a<l mosl hand- O,g ' ta ' Voice Ope.a tld
held ra<to&._HRe-l 0 con- SqueIch(l)VOS"', .1 Is , ,
verts a 5IngIfl or duaJ..band lOneI,and pr;yale\/Oiclll .....
facio no a Uleotumd sm. sIct $ 299 ..
pie. or duple' repeater 5Y5"' JIlql__...-.--

!em. Key fe,al\.QlaflheHRC- _11.Z1eI . ...~1
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Number 46 011 your FHdtNocll card

Saving Ourselves From Ourselves
It's called getting involved.

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

Dickson TN 37055

Be ready

I

•

When onc department has developed
a relationship with your club. other
depunrncms will follow.

Lei the emergency management
agency in your area know that club
members arc able. willing. and ready to
answer a call for hclp in an emergency.
This might include storm damage sur
vcys or providing communications at
emergency shelters.

Each club should develop an emer
gency communications plan. including
an information flow chart like the one
shown in Fig I. Make copies of this
chart and add a brief descript ion of the
d ub capabili ties in the event of an emer
gency, Deliver these charts to each of the
department heads and invi te them 10 a
dub meeti ng . Even if they don't use
dub members in their operations. the
question and answer session will make a
superb program for that meeting.

Inactivity inamateur radio clubs is a dis
ease that is completely curable if club
members will just get oil their dull s. More
people rust out than wear out- let's scrape
off the rust and get involved! We owe thai
much to our communities. m

Photo t1" Jovce Seav KC4NNX (now. .
AD4EX), (11/ palm /wi lh "Operation Goblin "
ill association with the loc a l Police Depart
memo At Halloween each year. most Police
Departments welcome extra eyes and ears 10
prevent vanda lism

their d ubs as vis ible to the public as
they should. Only occasionally do you
see an amateur call plate on an uutomo
hill'. Most states will provide an amateur
operator with a cnllsign plate (upon
proper application ) for no more than a
regular license plate costs.

Amateur radio cluhs start and then
fade because club activities are rare or
nonexistent. Members need activities to
keep them motivated. Club members
should make every effort to build work
ing relationships with the local Sheriff's
Department. Po lice Departmen t, county
and city emergency medical sc....'ice.

"When one department has
developed a relationship with
your club, others will follow. "

)1 PU.lCE DEPT. I
~I .... ....,. I

I =~r-

Q.U8 ",.,...,." .....

ux:AL. AREA COORDINATION

Interface with Jour community

ESSENTIAL
) llaWlCES

a..ua NET ,) _ CWATER I
CONTROl. .)_ CGASI

• > :l ~ELECTRICl
CLUB. EC Jl~

L---<=[,)_CSKVWARNI <

I I " UNITED STATES
ASST. NCB r WEATHER 5 VC.

IFIXED .. 110811.£ :::;I I NG !.NlT8 I

One of the reasons that amateur radio has
not been growing as fast as it could is mat
lice nsees have not made themselves and

M
y license and yours were i~

sued under Federal Commis
sion Rule""'.1 in recognition and

enhancement of the value of the amateur
radio service tn the public us a voluntary non
commercial communication service. particu
larly with respect to providing emergency
communications.

Sometimes we forget that after receiving
our licenses. We have a tendency to get
L'aught up inour own hnlc part of thc amateur
spectrum. not boihcnng to try new things.
However. ibesc licenses arc a grant from the
govcmrrcnt and we reedto channel tnore of
our individual and club activity into public
SCl'VK."C.
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CaJJ T_,.t;
It'~ llj, ,~·ul o., 1uU., A.U. '

JOIJ 11'.'.> su.tS S/ U 5
100 .l./9.'5 $1·1.95 Sl ' .95
.100 S./U J SoI4.9J $J9.9J
500 SJ 4,9.5 $./9.9.5 S44.'S
/000 S99.9J $1I9.9.~ $1 ~. '.>
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--.- «l YEARS Of OUAUTV ANTENNA S

$ KYMA$ TE R H,F. KITS FROM $215.95
PRE·TUNED H. F. QUADS FROM S379.95
Quod Anteootifmm~h~~

2 M£TER. EI.- PRE·TUNED $4UIS . S1_00 S&H
6 METE R 2 EL. PRE·TUN ED $69.9S ..SI5.OO saH

.$1"~.QN~Itl'W(If.D_~· ""'f.....~
vis it our new we b site tlltp:ltwww.eubel .com

Wnle Or Call FlIf F," Calalog
2761 SATURN ST_'E' BREA CA 92621

(71 4) 577·9009 FAX (714) 577-9124

Make "Comme rcial Quality" repe ate rs
from GE and Motorola Mobiles

• 45 Wall VHF Micor from $99
- 40 Watt UHF Ma ste r II from $199

Conversion Info rmation Ava ilable!

,~~~h~'~'P~,~"~WowJw.versa tc lcom.comO rde rs: 800 4 56 5548
Info : 307 266 J700

But I find I' m a " been there . done that" per
so n, so I don't have a lot of enth usiasm for
repeating things I' ve already done. Like one
time for visiting mo st countries is fine.
Maybe that 's why, when I stan a ne w maga
line , I' m ready to se ll it o nce I have it going
well. A son of se ven-year itch thing. maybe.

Ted Chernin KH6G1 faxed me a reminder
that Wells C hapin W 8G1 had an anicle in the
May 1969 73 on ham ce lebrities, Ted must
have a 101 better index of the back issues than I.

NASA Upda te

My re view o f Rene's NASA Mooned
America ( in the Ju ne issue), wherein he
made a case for the whole Apollo moon pro
gram being a hoax , ala the movie Capricorn
One, infuriated some readers and got a
bunch more to read the book to see for them
sel ves. This has kept Rene busy having more
books printed for us, while keeping an eye
out for C IA spoo ks,

A reader I' ve known and trusted for many
years wrote to tell me ahout an e xperience he
had while wo rking at the ~ASA Goddard
Space R ight Center in the mid ,'70s, main
taining the computers aod tele metry eq uip-
ment. He was surprised at how antiquated the
computers were, be ing mainly Univac
M642Bs, an early generation which had been
resurrected from Navy ship fire control sys
tems. Data storage was on paper or mag tape.

One day he needed a mag tape for so me
work and none were availabl e, so he poked
around and found an o ld unmarked ta pe in a
storeroom thai looked okay to use . But when
he checked to see what was on it he found it
to be the info used to d rive the d isplays in the
Operations Control Cen ter du ring an Apollo
mission. It was a ta pe which was no rmall y
run du ring a missio n to log all acti vity to
tape for later analysis. So what's the big
deal? The rape's creation dale was well be
fore the mission took place ! Howe ver. con
sidering how the system was set up, he knew
it was impossible for a mistake to have been
made in the creation date.

In addition . he not iced that the ta pe was
too clean 10 be a legiti mate log tape. Nor
mally, the log tapes have a lot of data 0 11

them from the unexpected things that happen
during " real wo rld" o perations. That's the
purpose of the log tapes. Nor was it a simula-
tion tape; those were only a few mi nutes
long and not an ent ire mission tape such as
he 'd found .

Having done an in-depth report on that
Apollo mission in school , he knew the dates
were wrong. This has been worrying him ever
since, but he prudently kept qu iet about it.

Other than a few lcucrs from angry read- 121 23-1/2 Frl nkstown Rd., Pittsburgh PA 15235
ers who are convinced that our be lo ved gov (412)-793·3939
ernment wouldn' t lie to us. and who have no FOR ORDERS ONL Y CALL (800)854-081 5

S pecia liz ing in Preowned
intention of reading the book. I haven't seen Ama te ur a n d Shortwave Equ il!ment
much to re fute the 30 poi nts Rene makes. I B uy _ S e ll - Repair. l o ve To Trade
want Rene to be wrong, but he makes a very WeC~rry All Major Brands o f New Equipment
sol id case. The book is $25 (plus $5 sth ) We Now Custom Design & Build Computers
from Radio Booksh op. For HAMs by HAMs

Many o f the readers who got his Moon AI!ot The Latest Hardware & Software
book have since ordered his t.ast Skeptic of Call For Details

Cont inued 0 11 page 4 8 CIRCLE 329 ON READER SERVICE CARD
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A note from my oid friend Tim C hen
BV2A, whom I used 10 visit every year when
I was lead ing to ur groups to the Asian etcc
tronics shows, re minds us that AC3PT, the
King of Si kkim, should be added to the ce
lebrity list. And Ti m also points out that our
OX Dynasty Award should now recognize
Pratas Island BV9P. The rule is si mple for
the DX DA award; Any country accepted as
such by a na tional ham organiza tion of any
country is recognized for DXDA credit. This
makes it possible for someone with little el se
to do to work 4(}() countries.

In all fairness, I had a lot of fun work ing
350 countries. 11 took me a couple of years.

A reader pointed out thai Je rry Freeman's
call was W4JJ, nOI K9AAH (in a May letter).
Yes. I shou ld have caught that ! But I hadn 't
heard that Jerry, shortly after retire ment ,
died of a brain tumor. I' ve had se veral
friends d ie of brain tu mors. so I've heen par
licularly interested in readi ng books wh ich
go into how 10 avoid them, and ho w 10 get
rid of them without the usual medical proce
dures. I sure wish Jerry had let me know that
he had a problem. He was onl y 63 , so he
could have had at least anothe r 40 healthy
years or so ahead of him if he ' d taken
enough interest in his proble m 10 d iscover
some of the pow erful alte rnative s to the
medical industry's usual approaches. You
just don' t get cancer if your immune system
is strong.

More Celebs

Mali. Their religious rites are based on a
visit from aliens about 5,000 years ago. The
aliens were from a planet ci rcling Sirius B.
This is a star that was first spotted in 1970.
It's a white dwarf that circles Sirius A. which
is a very brigh t star. Well. you reall y ought 10
spend the $ 17 for the book and be amazed at
how closely the Dogon tribe 's stories lie in
with facts disco vered only recently.

There's a strong sugges tion that these visi
lors may have helped mankind sta rt our first
civiliza tions, which somehow spnmg up al
most overnight in several places .. . like
Egypt and Sumer. The more you read about
the pyramids. the more believable is this
story. How about temples built so Sirius A
shines down a long corridor on New Year's
Day to spotlight the altar? The Temple of Isis
at Denderah is a good example. Coinc idence.
right?

Are the thousands o f stories of current
alien visits all hokum? And if so , why is our
beloved government going to such e xtremes
to shut up people who report hav ing seen
them?

Well . whether aliens are here with us now
or nor. it seems like a big waste of money
and time for us to be listening for alien radio
signals. Maybe we'H hear a spark rig from
some new apes on the bloc k.

W4JJ

NEUER SRV DIE
Conttnuedfrom page 43



Wuh my 74th birthday on September 3n1,
and this issue winding up 36 years of 73
(will I make it to 40 years"). I couldn ' t help
remembering 1960. the year I started it.

That was an eventful year lo r me. II started
off bris kly when I was fired on January 5th a.s
the editor of CQ. Well, things had started de
structing along about Christmas. A Iinle mailer
of some differences with the publisher. Like he
owed RlC a year 's pay. And I'd discovercd he
was a year behind on paying rny authors for ar
licks. and a year and a half behind on paying
my columnists. Worse, my assistant editor dug
into the circulation manager's dc~k one nighr
and gave me a copy of the actual paid circula
tion of the magazine, which wa... less than half
o f the sworn statement circulalion figures. In
the publisher's desk he found a financial suuc
ment which showed mar CQ had made
S IOO.(U ) ncr profil in 1959, mosl of which had
gone to pay fOf the publisher's new 58-1'0111
y,tehl. which he had laken a.<; a '"business ex
pense: ' Ibcn, at Christmas, he ga\'e me a S5
Christmas bonus, "wishing il could be more."

Not being asked to speak, plus deciding
nor to be tied to a booth. and nor being ahle
10 gel away for five days anyway. I skipped
the Hamvenuon again this year. That's
maybe three skipped over the last 4 1 years.
Well, u' s turning more and more into a com
puter fl ea market. like most other bamfests. I
haven't been a computer hobbyist since the
TRS,80. one of the first integrated micro
computers. came out in 1977. I've been a
user. I got a TRS-80 \1OOel I the day it W;IS

introduced. And their Model 100 laptop the
first day it was available . in 1983. But then
Radio Shack did their $50 hillion-plus
scrcwup. dropping from 40% market share
to around I %, so eventually I replaced my
trusty o ld 100 laptop with a Macintosh
Powerfjook.

How was Dayton for you this year? Were
the talks exciting and well- attended? What
did you buy? what did you see that was new
and interest ing? What did I miss?

Miswd You at Dayton

1960, W hen 73 Started

least have the information it lakes to live
longer, much healthier lives. However, I' ve
found that health is way down on the list ofim
portent stuff for most people, at least until
something goes so wrong they have 10 go to the
doctor-who looks them over and then leans
back and says, "Lh. o-oh."

An sure has a 101 of listeners. The mail
poured in from Hawaii. Alaska, St. Thomas.
and aU around the country. All 50 states !

One thing surprised me, Though I d id get
a few lcners from hams. when l think of the
thousands of people I know personally
through my wort in the ham fi eld . comput
ers. the music industry. and so on, none of
the mail came from peopl e thai I knew. Well ,
350 million is an awful 101 of peopl e. Now,
how can we reach more of them with ou r
message of how much fun and adventure we
have avai lable for them in amateur radio?

aside parts of eac h band a~ out-of-bounds fo r
contesting. Further. maybe it's about lime 10
establish a "calling frequency" un each band
where emergency tra ffic would have priori ty.
bUI which could be used for establishing
contacts the rest of the time. It would he a
good channelto monitor. with callers check
ing in. as we do with repeaters. And once a
contact is made , the QSO would move 10
another channel to continue.

On 20m we might SCi aside 1-1.275· 1·1,300
for non-contest contacts. with 1-I.2H5 a.\ the
calling/priority frequency. 1-1.275 would he
better. except that it's used for blind broad
casting many hours o f the day by KI~tAK

Or do you have a better suggestion?

Talk Radio Llvest

•

•

•

Pirate Cacghu

NW£R SR V 0/£
Conunnea jrom page 47

Science book (also $28. including shipping) .
A couple readers have raised questions, hut
Rene has done his homework thoroughly, so
nobody has stumped him on anything yet
No icc ages? Ridiculous ! But Rene 's c xpla
nation fits the facts and the whole idea of icc
ages doesn' t

During the recent Sea-Puc convcnnon in
Oregon the Phantom Amateur Radio Group
(PARG. from Beaverton ) was enjoying their
annual honfire on the beach 'When one of the
members, who was monitoring the police
channel. heard someone break in cursi ng.
They quic kly turned on their direct ion-find
ing equipment and within Fiv e minutes had
located the pirate at a nearby morel . They
could see him on the third fluor balcony talk
ing into his liT. Another member stopped a
nearb y police cruiser and e xplained that
three club members were on their way 10 the
pirate' s motel. JU51 before they arri ved they
saw the pirate tX1RlC dow n the stairs and run
off. A couple hours later lhe interference started
again so the police went to the mom the mem
bers had pointed 001 and caught the chap in
the act.Tbc pirate is reponed to he KE6VNU,
who was there for the convent ion. It turned OUI
that he'd been released from jailJUSl sho rtly be
fore this incident. Yep. for causing malicious
interference in his home area.

Now, will the FCC lift thisguy's hamticket?

CallinR C ha n nel

A letter from Ralph Gaines WL7DU
makes a good point. During an ARRL con
test he was trying to maintain cont act with a
vessel in distress, o nly In have the boat's
weal signal clobbered hy contesters. My
suggestion is for contest sponsors 10 set

Art Bell W60BB called and asked if I
.....ou ld be a guest on his radio talk show
again. Sure. I knew I'd gel another hig pile
of mail like last time. but the upside 'Was
that I would have an opportunity to talk
about ham radio on a program with tens of
thousands of listeners.

The interview was on Friday night. On Mon
day morning a stack of lcucrs IR~ high arrived.
And it kepi up like that for a11"l'1(»,1 Iwo weeks
before slowing down. Two months later I was
still getting a dozen or so leiters a day !

Art and I talked for fou r hours. His show is
rated #1 in Los Angeles. Seattle, and many
other marke ts. so it ha... a humongous audience.
My fi rst interview six months before brought
over 2.500 letters. Friends in the Denver area
said that I was on for six bou rs-e-the four hours
I talked live, plus a repeat of the first two hours.
And the program was repeated hy many sta
lions over the next couple of days.

Many of the letters from regular An Bell
listeners said this was his most interesting.
show e....er. With the Dayton Hamvenuon no
longer asking me to talk, I needed confirma
tion that I' m still interesting. We ll , I can un
derstand the pressure the HamVention must
be under from the ARRL, which views me
not as a fellow ham or entertainer, hut as a
business compctuor. And money rules. both
in Ne wington and in Dayton.

An and I talked a 101 about how much fun
we've had with ham radio. BUI I also
couldn't help men tioning my 2X-page list of
83 books you 're crazy if you don 't read. the
Bicelectnficr. cold fusion, the Rene book
about f'\ASA. and so on . You know. all Ihal

0\1, stuff you grumble about me 'Writing aOOUi in
M ' my editorials. I didn't cven have time to gel

mto dowsing. UFOs, coruactccs , reincarna
lion . and weirdo sluff like thaI.

Picture 3<X).5(X) letters a day to he opened,
read. envelopes addressed. a 12-page list of my
available booklets stuffed, and a quid.. answer
10 questions added. Well. if iell help gel us a
few more hams. it's worth it. And I think it will
help because subscriptions 10 73 arc pouring in.
Yes. I did moMof the work myself In case ) '00
wondered. A.\1 radio is alive and well. I wish I
had time 10 do more inleniews like that I also
wish I had !he tiroc to personally answer more
of the leuc~ . BUI if I can get people 10 slart
reading some of lhe hooks on my list lhey' ll at
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MAGGIORE ELECTRONIC LAB.

cneeeis Kits Rack Shelves
cabinet Kits Rack Equipment
Assemblecl ceeeeis Antenna Grounding Kits

Slope Boll; Kits Tower Mounted Box Kits

UHF & VHF Antenna Dipole HangefS

Power 0Mder Kits Ottler Enclosures

~ sheets A1uminl.m and Brass
UHF I VHF AllIeona Parts

g'~ (J4a44C4 ~
Charles Byers K3IWK

5120 Hannony Grove Road ' Dover, PA 1731 5
Phone 717 ~ 292~901

Between 6PM and 9:30PM EST. Eves.

Down East Microwave Inc.
954 Rt. 519

Frend1town, NJ 08825
tel: (908) 996-3584
fax: (908) 996-3702

CIRCLE 2 22 ON READER SERVICE C,I,AD

Down East
Microwave Inc.

Summer Special!

6M, 2M, 222Mhz, & 70cm
Transverter Packages!

Write or call for complete product line
catalog and/or product descriptions of

above.

A DEMI High Performance
Transverter, The new Teletec
Solid State Power Amplifier, and a
Kl FO design Vagi Antenna. All
completely configured for your 28
MHz transceiver. Plug and Play!
We can interface to most HF
transceivers.

INTRODUCES THE NEW Hi Pro "R1" REPEATER
HERE IS A COMPLETE LOW COST VHF REPEATER, LESS CONTROLLER, PRICE $589.00
A 35 WAIT VHF REPEATER WITH VOICE. AUTO PATCH. AUTO DIALERS ETC. $1145.00

THIS IS NOT A KIT BUT A COMPLETE REPEATER WITH A 2 YEAR WARRANTY
AVAILABLE IN BOTH VHF OR UHF. FOR MORE INFORMATION CALL OR WRITE,

MAGGIORE ELECTRONIC LAB., lJOO WESTl'OWN RGfoD. WEST CHES T£/'l PA , 111M2. Ph: 6f~1 F_:'f0U8_

WITH TEC-200 FILM
JUSf 3 EASY SfEPS;

• Copy circuit pattern on TEC-200 rum
using any plain paper copier

• lron film on to copper clad board
• Peel off film and etch

convenient 8 1/2 x I I size
With Complete ln s trucu on s

SAllSFACllON GUARANTEED
5 Sheets for $4.95 10 Sheets only $6.95

add $2.00 postage

The MEADOWIAKE Corp.
Dept M · PO BOll; 1555 ' Oneco FL 34264

INSURANCE
Computer & Radio Equipment

HAMSURE co verage fo llows your
equipment wherever you take it. Thet!
from vehicles. earmcuake. water damage
and all othe r hazards including su rges .
Insure all your eQuipment and accessores
(ell;cepl towers and antennas but indudlng
rotors), media and purchased scnwere .

Low Prttmium Low Dttductible

HAMSUIU
~, u ...... L.An.

Ort..... ~.rk. IL &04.2
aOO-••8-7702 """,,,_

E .....I: .....UN @ .aLcom

~ AV~IIlJO!eonly in me~
~ ~B ,""""''''''''5star"s~
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MAKE CIRCUIT BOARDS
THE NEW. EASY WAY

Oday '. No-TuntJ• . + Multiband Antenna ..
So> ........s- . --s- ...."- . ........n..,. io So--T_ .. liO 4Q,:n 11. I ::' 10. n..,r. .. So--_ ..

4Q, =n. 10. _ wi _. OX .lGa.o boo wi &0. .. .. .
a...., .. Uoc ....-I'rooof '&>to .. IV--.
_ ....0.. W1 _SOOk<l looo ~\·

_Ii .t 99 II RCiok Low 'Ii.... L "" MO \\10'"

"'-'- 10' r"T ~8 9!' ·.__ cf"~ loMim i'lj 11. 1001 .~"...... " - 1tI1£2 $12"T..,I01... 126-- .g!'1"J • . 1'
A nten na.nve.st 6 ).>01 · '"
!I<n 5lXI6..'S, Pf<I'"O. ur l\ol«6 o~ 800·926·7373

CIRCLE 135 ON READER SERVICE CARD

But he'd let me know in many ways that
as the only outsider on the steff I really
shouldn't count on a future . It was a family
run business and I had been hired at a des
perate moment when the previous editor quit
and CQ was losing a lot of money.

After being fired. l tried working for an ad
agency. But my love was amateur radio, so I
decided 10 take a gamble. I sold everything I
owned of value and got together just enough
money to print the first issue of 73. Well,
that' s what entrepreneurs do.

At the same time 1was working with the
ARRL Hudson Division 10 put on a New
York City ham convention. Chet K2EAF, a
manufacturer's rep, and I sold all of the
booths and helped with much of the organiz
ing of the convention. Cber and I were di sap
pointed at the convention banquet when
Harry Daniels W2TUK took credit for ev
erything. never mentioning our pan. Honors
apparently were very important to him.
earned or not.

Also that year there was an article in The
Village Voice newspaper about Mensa, a
high-IQ club in England. They were looking
for American members. I' d had my IQ
checked in college so I knew I should
qualify. so I sent for their test and became
American member #15.

A few weeks later Peter Sturgeon , the
brother of well-known writer Ted Sturgeon .
called and asked if I was interested in fann
ing an American Mensa group. Sure ! So he.
two other members and I met at his apart
ment in downtown Brookl yn and American
Mensa was started. Since I had a mimeo
graph and an addressing machine. I became
the fi rst secretary. I got the list of people who
had qualified from London and sent out
meeting notices every month. The next two
meetings were held at my house in Brook
lyn. then we rota ted to other members'
homes. I decided to get the heck out of New
York in June 1962. moving to New Hamp
shire, where I was the Mensa local secretary
for many years. Peter later moved to Swit
zerland. The other two chaps who were there
at the beginning disappeared. One was a
schoolteacher and the other a rev iewer for a
book publisher.

If I'd stayed in New York I think Mensa
would have turned out much differently. My
goal was to get the members together in
groups to brainstorm ideas to help solve our
country' s more serious social problems. I
wanted to put those IQs to work. not just
have a snob club. Mensa turned out 10 be 10
tally useless and a sad waste of a potentially
powerful resource. Well. that was my fault
for moving to NH.

In addition to helping with the Hudson Di
vision ARRL Convemton and gett ing Ameri
can Mensa started. I was also president of
the Porsche Club and quite involved in orga
nizing car rallies and club visits to the fac
lory in Stuttgart to pick up new cars . I got the
program started in 1958 and it was a great
success. A hundred and fifty of us flew over
on Lufthansa, picked up our new Porsches in
front of the Solitude Castle, and then the

Continued on pUfle 53
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Amateur Radio Via Satellites
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10 a im the h igh -gain a nten nas
at th e ce n te r o f the earth at
a pogee i s ALON /A LAT =
18010. Due ( 0 the atmosphe ric
d rag an d he atin g prob le m s
tha t begin in the fa ll . the sa t
ell ite orientation will be set to
AlO~/ALAT = 9010 be g in 
ning in late Aug ust or Se p
tcmber. Thi s mean s that the
sate ll ite's hig h-ga in antenna s
wi ll be a ime d a wa y from us
e rs a lmo st all the time . He at 
i ng p r obl e m s w i ll be
mi nimi z e d a nd or ien tat ion
pro b lems d ue to d rag wi ll be
stab le . The mo stl y -fl at moto r
s id e o f t he sarc ttue w i ll be
facin g t he a tmosphere a round
perigee. The high -ga in a nte n
na s a nd solar panel s will no t
be " into th e wind " wi th their
un symmet rica l proportions .

The omnid irect ional anten 
na s a nd Modc-B tran sponder
(70 c m up and 2 me te rs d o wn )
wi ll be act ivat ed full - t i me
wh e n the ori en tat ion changes

omsat/satinfo/ao /31. Published
artic les by James can be fo u nd
at Itp:/Iftp.a lII .I'at .()rg/a r t icles/
83","1. For ou r p urpose s, it is
su ffi cie nt to s imp ly de sc ri be
some of the e vents that A-D- 13
will e xperie nce unt il i ts end in
December.

Subtl e orbital c ha nges be 
g an 10 o ccu r in J anua ry o f th is
ye ar. The M ean M otion (num
ber of orbi ts per day) s ta rte d
to decline du e to at mospheric
drag. By Apri l. the sate ll i tc
was lo sin g abou t 80 ms pe r
o rbit. T h is may not soun d like
much . h u t ol d e leme n t se ts
neg-in to prod uce i nac c urate
co mp uter predict io ns. a nd the
problem g e ts w o rse eac h
month . A s with a low-orbi t
sa t e ll i te, new clement se t s
sho uld be used whenever pos
sib le . T he pe rig ee was do w n
to 300 km in May. By Octo
ber i t wi ll be a bo ut 160 krn .

From an operational point of
view. norma l A-O-13 orientation

-1

Photo B. NS IJC and WASZ/B outside tile KSDX Fietd nay HF-SSB
and d igital satellite R\/ on the WSSJS Ranch.

so sig na ls from the sate lli te
were stronger t ha n e xpec ted
for the comes t pe riod .

An ex pla nat io n of the or
bi ta l me chanics a nd phy s ic s
invol ved wi th the demi se o f
A-O-I J requires a 101of math
and i nt erp re ta tio n . Jame s
Mill er Ci3RU H ha s cove re d
the top tc in det ail , a nd the in
formuuon can be found via
the Inte rne t at the AMSAT Itp
(fi le tra ns fer proto co l) s i te .
Thl:' URl (U n ifo rm Re so urce
l o ca tor ) for A-D-1 3 informa
ti on i s jll, :lljtp .amsa t.o rgl

\

o rbit) , and co ndi tio ns were
o p timu m.

A -O - 13 w as or ig i nally
sc hedu led for a maj or o rt c n
uu ion c ha nge j us t before
Fie ld Day to kee p th e so la r
pa ne ls ai med at th e sun. Be
cau se of a tmo sphe r ic dra g
around perigee (th e orbi rs
lo w point) . t he orientat ion
had shift ed on it s o wn to a
poin t that was acceptable for
a few more day s. T he rad ical
ori entat ion c ha ng e wa s nOI
needed until after Fie ld Day ,

/'/Ullo A . The KSJJX analog satellite station I\'a.l ,\'1'1 lip ill this NV lit

IIII' W5SJS Ranch in 501/111 Texas for Fidel /),/.\, /996.
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o ccur in mid -December.
xtan y c hange s 10 A-O-I3 ' s
o r tc nrat lon an d o pe ra t i ng
schedule will beg in soon. as
ground -contro l sta tions st abi
li ze the cra ft 10 pro lon g its
useful l ife in th e sky .

Duri ng Fiel d Day 19 9 6 ,
most statio ns in the U.S . had
only a few hou rs of access 10

the sate lli te in th e curly hou rs
o f Sunday morning . hUI it was
worth it. Th e sat e lli te wa s
a im ed a t t he ce nte r of t he
e art h whi le at apo gee ( the
hi ghest point o f it s e lli pt ica l

"In early November things will begin
heating up Oil board the satellite."

T ime i s runnin g out for
A MSAT- OS C A R· J3 . While
the sate ll ite wa s onli ne and
working grea t for Field Day
(Ju ne 22nd a nd 23 rd ) thi s
yea r. next year i t will only be
a memory. Reent r y s ho uld

Houston, we have a
problem-oSCAR 13'$ last
Field Day.

Andy MacAllister WA5ZIB
14714 Knights Way Drive
Houston TX 77083



" The ARRL rules do 1I0t recognize digital
activity through these satellites, but the

AiI1SAT competition counted every Field Day
message download and upload as

three points."

Fuj i -OSCA R-20 was avai l
ab le for voice and CW cun 
t ac t s . The Mode J a na lo g
tr a n s p o n de r o f fe re d go o d
QSOs. eve n though the Dop
pler shift was a persi stent fac
tor. A new Fuj i is sc heduled
for launch in A ugust. It will
have an analog transponder in
addition to 9600- ba ud pack et.

While the 1200·baud digital
sa te lli te s l i l e A MS AT
OSCA R- 16 were ac tive fo r
Field Day. the 96()()· baud birds
like Kitsat-OSCARs-23 and 25
had mo re tr affi c . Uo SAT4
OSCAR -22 also carr ied digital
Field Day messages. The ARRI.
rules do not recogni ze digital
activi ty through these satellites.
but the AMSAT competitio n
counted every Field Day mes
sage dow nload and upload as
three points.

Thousands o f amate ur-ra
dio statio ns listened patiently

•
r~1

/

Photo I) . Andy WASZIH gelS In uly for a Kia a l-OSCA R-25 pass at

the KSLJX i l..N fI Field Day sill' ill Soulil Texas.
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up and 2 meters down ). Mode
T o pera t io n wa s eas ie r for
man y parti cipant s . In terfer 
e nce fr o m nearby JO me ter
Fiel d Day s tutin ns had no e f
fect o n the 2 met e r sa te ll ite
downliuk . RS-1 5 was opera
ti onal fo r Mode A ac tiv it y. Al
though the down link si gna ls
were weak. pa sses were lon g
for a L EO (low-eart h orb it)
hams at and ma ny successfu l
F ie ld Da y co ntac t s we re
logged .

Dur ing the dayligh t ho urs
of Field Da y. A MS AT
O SC AR - :! ? p ro vided F M
QSOs fo r those equippe d for
Mode J (2 met e rs up and 70
em down ). The sa te ll ite is not
a c t i v a ted fo r ni g hni mc
pa sse s . Sin c e thi s sate ll ite
provi de s o nly a s ing le vo ice
cha nne l. it sou nded more like
a loca l F~I repeat e r with e v
e ryone tryi ng to ta lk a t once .

Photo C. Mil t> WASn \Tji" jsht>J installation ofme VH f/UHF array
01 one of the KSDX hamsat J/dtiolls.

l y-ye ur-o td sa te ll ite i s s t ill
perform in g ver y we l l. T he
compute r memory is dead and
the b aue r tes are no lo nge r
fun cti onin g. but when the sa t
e ll ite is in sunl ight the so la r
panel s pro vide power and the
Mod e R t ransponder wo rk s
well. Acti vity is usua lly very
light. but for Fie ld Day con
ta c ts were br is k and t he
do w nli nk passband sounded
Ii l e 20 m e te r s . S ig n a l
stre ngth was not as good as
A-0 - 13. hut after No ve mber.
A -O -I O m a y be the onl y
a va i lable hi gh -o rb it hamsa t
avai lable for use.

T he low-orbi t RS sa te ll ites
we re packed . RS- JO with its
\I ode A tran sponder (2 meters
up and 10 meters do wn) pro
vidcd ma ny qual ity contac ts .
S ig na ls were strong and con
tac ts we re easy. RS - 12 was
ac t ive on both Mode K ( 15
me te rs up a nd 10 me te rs
do wn) and Mode T ( 15 met ers

More on Field Day

helium balloons for late-night
ac tiv it y. T he mo tor home s
( ...... i t h a i r cond it ion in g a nd
microw ave ovens) and ge n
e rators performed flawless ly.
a nd c o nt ac ts were fa st
and co ntinuous at t he voic e.
CWo No vice . and V Hf/ UHF
po sitio ns .

Two sate ll ite pos itions were
add ell to the exte ns ive array
of stat io ns this yea r: one for
analog (voi ce/C w j sate ll ites
un der th e A me r ican Radi o
Rela y League ru les. and an
other for dig ita l sate ll ite s and
the A~tSAT Fie ld Day rule s.
A ll of the ava ilab le sate ll ite s
and modes were pursued . with
o nly a few exceptions .

AI\1S AT-OSCAR - IO ha s
been in orbi t since 19S3. Th is

As we approac h the end of
the useful life of A- O - 13 .
many stat io ns will be moni 
to rin g the te lem et ry. This will
pro vid e ins ig ht for f uture
s pacecraft desi gn s . in addi 
non to the educat io na l poten
tial. Don ' t fo rget to mak e
some contac ts via OSCAR- 13
he fore the conclusio n o f the
A-0 - 13 story.

The Housto n AMSAT group
went o ut wit h the Texa s OX
Soc iety thi s yea r. The TD XS
fol ks al ways have an incred
ible array o f anten nas . radios.
an d o pera ti ng po sit ions fo r
Jl F work. Large yagt s for JO
mete rs thro ug h 40 meter s
we re ra ised on t raile r 
mounted to wers . G uy wire s
were pressed into se rvic e as
i n vc rt c d V's fo r 75 a nd
SO me ter s. and a 75 mete r
delt a lo o p wa s lifted b y

The KSOX Field Day

are implemented. T he omnis
wi ll be correctly a lig ned for
good use both a t apogee and
pe rig ee .

In early Nove mbe r thing s
w i ll beg in heat i ng up on
board the sate lli te . At the end
o f May. the sola r pan el tem
perat ure was abo ut 53 0 F. At
the begi nn ing o f No vember
the tem perature co uld he as
high as 1000 F aro und peri
gee . The reo ri ent atio n to
ALO N/A LAT = 90/0 wi ll
keep this down a bi t . bu t by
the end of Nove mbe r. tem
pera ture s could go as hig h as
.lSOo F. Thermal cycl ing be
tween the hot t ime aro und
perigee and the co lder periods
d uri ng the rest o f the orbit
will like ly cause the panel s (0

c ra c k . Solde r m.lY ha ve
me lted by thi s lime an d the
tra nspon ders ma y he fri ed .



Photo E. The K5DX HF·CW station was simple, vet effective, " 'ith
ow'r 100 contacts per hour:

for the space shutt le . Mi s sion
STS· 7R was up, b ut no th in g
was heard o n the 145 .55 MHz

the co nte st period . Hu ndred s
of e nt husiasts made vo ice and
pack e t contact s d uring t he

I'noto F. An experiment worth trying: The K5IJX JlF teal/l JUS

peudcd an 80 meter delta loop with ballaons jrotn their South Texas
Fie ld Day site.

HIt was also a reminder to the long-time
satellite enthusiasts ofhow much fun the

hamsats are to work. "

d o wnli n k . S huttle e x pe r i 
ments too k precede nce during

days th at fo llo wed Fi eld Day,
bu t not du ring the weekend .

Fie ld Day 1996 via sate ll i te
w a s an e xci t ing e ve nt. Al 
th ough it wa s th e la st for
A ·O·I3 . it providcd ma ny
new comers with an o pportu 
nit y to e xpe r ience sa tcllite
co m mu nic at io ns . II wa s a lso
a reminder to the long -t ime

satelfite e nt h usiasts o f how
mu ch fun th e hamsats a rc to
work . In the mont hs ahe ad we
c a n monit o r the demise o f
A -O - 13 a nd renew acti vi ty
v ia A-O - IO. F-O-20 and the
ma ny other sate ll ite s st i ll in
o rbi t and work in g g reat . II

the schematic. The net list knows
that R4 pin 1 is connected to pin
2 o l' C l l . and that pin l of Cl 1
goes to the base of Q4. The net
list then becomes the "rule" for
c hecking what you have on the
sche matic and what you will do
on the PC board.

With net list in hand , you can
start to lay o ut the boa rd. With
CirCad, you inpu t the net list for
your project. The net list also con
tains all the required outlines for
the various parts.

Since the net list imported all
the out lines for the pans. you're
ready to begin. Most people will
put tack marks 10 mark the cor
ners o f the hoard. You can also
draw an outline the same size as
the finished board. I do ne ither
I just jump in and start moving
parts around.

h 's best to usc standard spaces.
I usc . I mil grid for all parts, then
drop to .0 25 mil if need he. Al
ways use the "snap to grid" op
tion. 11 may be called other names
by different programs. but it docs
the same th ing. With "snap to

Net lists

Most of the high-end PC hoard
drafti ng programs incl ude a sub
program to generate net lists. To
do this. you must first draw out
your schematic within the CAD
software . Sometimes the sche
mat ic drawing program is sepa
rate from the C AD software; in
other cases it is built-in.

When you are sure the sche
mat ic is correct, you generate a
net li st. wh ich contains all the
connections you have drawn on

connector. Ptacc this pan on your
work sheet in the general local ion
you desire. You might also W,UlI to
make a mental note thatyoo can't lo
cate parts under the B~C crnrecioe;

MO\'e the parts around. try ing
10 get everything connected with
the shortest pof-sible routes. BUI
don 't worry about all the connec
tions; we ' Illetthc computer work
on those. Sometimes you C<Ul «tu
ally layout the board to closely fol
low the schematic. The trial (Jfl paper
give you a idea of how the PC board
will look wben iI's flrusbed

Numb«' 52 oM your r..~.dcard

Low Power Operation

Laying out the PC board is almost
as complex as the circuit yo u' re
building.

Get your ducks in a row

QRP
Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

As QR P rigs becom e e ve n
more complex . using perfboard
for thei r assembly has become the
exception rathe r than the ru le.
Most of today' s ci rcu its require Aftcr you have a working sene-
the use o f a PC board. Also. you malic, and your project works, the
can just about forget the finger- next step is to get all the parts
na il pol ish and re sist pens. lt ' s mounted on a ci rcuit board. I find
nearly impossible to lay out a PC it best to start o ff with a sheet of
hoard by hand using today's paper and a pencil or two. Oh. and
miniature parts. a big eraser! Thi s first step lays

By far. the easiest way to gcn- the gro undwork for the computer.
crate a PC hoard is to usc one o f It also forces you to show. on pa-
several computer CAD programs. per, the input and o utput jacks
These programs are nothing. more required. If you need an antenna
than fancy drawing soft ware o n jack. power or speake r o utput.
steroids. l've used several in my now is the time 10 put those down
time and currently use the DOS on paper. Also , if you plan to use
based CirCad. a part with a unique footprint you

Instead o f fo cusing on how to need to show thai location on your
make a PC board. I tho ught I work sheet. Let's say you 're plan.
would take a different approach. nin g to use a BKC right-ang le
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famous Porschc racing team
taught us how 10 race the m o n
the Soli tude rac e track. Wo..... !
From there we drove to Locarno.
where over 70n Porsche owners
from all over Europe gathe red
for a huge party.

Yes. 1960 was an eventful
year. I wonder how many of you
still have that original October
1960 37'1 issue? The cover car
toon was draw n hy Bandel Linn
KMLA P, who had a da ily talk
program 0 11 WSPB in Sarasota.
Florida, .....he re I had been an en
gincer-annoanccr back in 1950.

NEUER SRV DIE
Conftlluedji"Om page 49

l\oslrums

"Here are some
tips I've picked up

along the way. "

plat ing, they may not fit ~ I use
.038 inch holes , whlch afte r plat
ing leaves me with .035 holes.
Th is is my standard for resistor
leads. Yo u can use smaller hol es,
hut the .038 size leaves me plent y
of wiggle room in case I need 10

remove the part . T he vacuu m
desoldering too l works much
better with the larger hole vize.

Watch o ut for capacitors. It's
not so muc h the lead spacing, bu t
the actual physical size of the caps
that ca n th ruw you a tomato
worm. A ,47 mF capacitor has the
same .2 mil lead spacing hut may
be nearly four times as fat , so the
guy won't fit in between the rest
o f the parts .

Be ing fai rly vigorous and
ha ving an obvious interest in
staying that way, ]' ve been del v
ing into the "how to get or stay
health y" litera ture. What a mess!
There are dozens (maybe hun -

Keep an eye out for any kind dreds) of hooks claiming to have
o f connector. It's easy to crowd found the secre t o f health.

Lordy ! And if that isn' t enough.the connector by getting parts too
every mail hrings a booklet or

close to it . Reall y ruins your day colorful broc hure ad verti sing
whenthe first prototypes come in still more ways I can ac hie ve ro-
and , afte r you ha ve th e hoard bust health . And each ca mp, like
stuff. you find out you can' t get o ur we lter o f co mmercial reii-
the connector's plug on! gions. has a grnup of dedicated

Paper is cheap ! I usc paper true believers.
from my recyc ling box that has I' ve been helped a who le lot
been used o n o ne s ide. Tu rn the by readers who have recom-
paper over and run it thro ugh the me nded books or health ap·

preaches they' ve found bcncfi
la se r print er one more t ime.

cial. At any rate. in my role as a
Print a ll the ti me and a s ofte n repo rte r and pseudo-teacher, and
as you can. The bo ard looks a wit h my doctor and professor
lo t d iffe rent on paper tha n it caps in the drawer out of sight.
does o n th e scre en. Check for I' ve been doing my best to sort
trace s tha t look j u st a tad too out what looks scientifically rea-
close. T he se may ca use yo u sonablc and repeatable in the
t rouhle down the road. health and longevity field .

Some software ha s the correc t Yes, I know, you prohably
dnv ,. to out p t '00 • ito ink don't care ho w long you live. Or,crj u .. (;( ( I .

even how long or healt hil y your
j e t printe r. T hat really ma kes it

c hildren li ve. You know you and
easy to check both s ides on a they are s lowly cornmitnng sui-
double-sided board with one cidc. heading towards heart at-
printout. tacks, cancer or a nu rsi ng ho me,

Don't worry about gett ing the or both. hu t then so arc most
hoard as small as you can. I know other people, r ight? So you' ll
someoft he Q RP rigs have a built- j ust get angry with me whe n I
in "cute" fac tor. hut for first- time mention that I' ve found some
PC board makers. don 't try fo r pro mi sing solutio ns 10 be ing fat

(which makes you tend to getsub- miniature des igns.
s jck and die earlie r than aver

I'm out of room for Ihb month.
age). and I've also found that

WcIltake a break and pid. up this you' re poisoning your body in a
thread in November, Next month, do zen or so ways.
October, will he rather specia l. T here arc some good reasons
T he October issue wi ll mark ten 10 be lieve that the Bioencrgizcr
yearsofth is Q RPcolumn. Please may help solve the fa t problem.
jo in me at a loo k hack at 10 )'ears Certai nly the Comhy boo k will.

o f " Q RP." fa Co/lfltllwd 0 11 puye 60
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WB8VG E's tips

enough to handle the intended
current required by the transistor
But a t the same time, the trace

must be sho rt and as direct as pos
s iblc to avoid add ing unnecessary
inductance.

You can sometimes case rout
ing time by using copper pouring.
The CAD program allows you 10

"pour" copper into la rge areas of
the hoard. Copper pouring is great
for creating a ground pl ane in
selected locat ion s.

As far as trace width gocs. I
auto route w ith 10 m il l rac es .
These gi ve the autoroutcr tbe east
est way to make connections. Af
ter the aut orouter is done, I edit
the lines. making them wider than
the 10 mil traces. I like to use 20
m il width trace be tw een signal
pads, and up to 250 mil width for
vec traces. I like wide traces on
my PC boards, Pe rhaps it' s a
th rowback to the days of re sist
pens and nail polish-in the old
day s. a thin trace was quickly
etched away with the rest of the
copper!

I know I don' t know everything
about laying out a PC hoard. bu t
here are some tips I've picked up
along the way. Perhaps you can
usc a few of these next t ime you
lay out you r PC board.

Wc place screw hole s in th e
board so we Can mount the board.
Don ' t forget about the heads (or
nms j that will be inside those
boles. If you place traces too dose
10 the mo unting holes, the screw
head may in fact short the traces
to ground.

There is the same amount of
coppe r on the top as on the bot

to m . Unless you haw a really
simple proj ect, think double-sided
PC boards, e ven if you can' t af
ford a double-sided board wi th
plated -through holes . Lay our rhe
hoard so co nnect io ns o n both
sides of the hoard can be made h)
soldering a resis tor lead o n hoth
s ides . T h is w ill a llow you to
usc seekers under th e ICs. while
us ing a board with out plated
through holes.

If you do use plated- throug h
holes, reme mbe r to take into ac
count the .003 inc hes worth of
plati ng ins ide the holes. If your
mounting screws just barel y make
it tho ugh the holes now, after the

grid" on. you can drop 3. cornpo
nenr on the board and the senware
"ill automat ically p];II,.'C it o n the
closest grid po int.

If your layout requires odd
sized part s or spec ial connectors.
use your paper wo rk shee t and
place those parts o n the hoard.
That done, you have several op
tions. dependi ng on the power of
your PC' board software.

If yo ur software generates net
lists. then it will do what is known
as "rats nest" wiring.Here the soft
ware will connect all the different
points as required by the net list.
Since the lines shown are not ac
tual copper traces. they (TOSS each
other back and forth, hence the
name "rut's nest" wiring.

The pu rpose of the rat's nes t is
to allow you to move the parts
about. allthe whil e connected to
the rat wi res. You move and ro
late parts so you have the short
est and best mutes fur each signal .

Routing and traces

Once yo u're happy w ith the

layout. irs time to route the hoard.
I' ve gotten lazy with CiICad: I

use the autorocrer all the time. You
can route the hoard by hand: how
ever, if your software co mes with

an aurorooter. by al l means use il.

Aiuonxucrs arc IX" perfect. hut they
can help you design your board.

The autonuncr may route yo ur
hoard correct ly according 10 the
net list , but thc end result may not

be the be s t de sign . Most
aurorouters that I have used are
not smart enough to know the dif
ferencc between a VCC line and
a s ignal line. Also, if your project
ha s an Rf se ction, the n th e
autoroutcr won', ro ute the traces
to ensure stahility in thi s section.
A good example is the emitter

lead of a trans istor used in the PA
stage of a Q RP transmitter. 111e
autorourer may have in fact routed
the emitter lead to ground . but the
trace may he to one of severa l
grou nds on the hoard ,

To ensure a stable PA stage, the
emitte r mu st be grounded using
as large a trace as possible. This
trace mu st abo be as short as pos
sible. The same problem occurs
wit h VCC lines and heavy cur
rent. Large sho rt traces are nec
essary 10 ensure proper operat ion.
The collector u f that power am
plifier mu st have its trace wide
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CRRR'S CORNER

A so me what more ...o phis ti
cared instru ment is the ~tFJ-1..J9

(Photo B I. Th is instru ment com
hines a VSWR anal yzer with a

dig ital frequency counter. and
ope rates over the range of I .X to
170 Mil " . A handswitch is set to
the desi red hand . and then the
T UNE control is set to the desired
Freque ncy. T he meter will then
read the VS WR <It the de s. ign fre
quency, Alternatively. ) 'OU can
adjus t the T Ul" E control urnil thc
minimum VSWR is found. This
frequency is. the actual . versus the
desired. resonant freq uency ofthe
ante nna .

An even mo re sophisticated
version o f this type of inst rument
is the MFJ - 25Y device (not
sho wn) . T he Irom pa nel u f the
MFJ-259 has two meters: S \VR

and RES ISTA :'IICE. The SWR
meter is calibrated up to 3: I. with
a l itt le unc uli hra ted sc a le to

indicate higher SW Rs. Thc RE
S ISTA ;v1CE meter is calibrated
from 0 to 500 o hms . whi ch h

P/wlo H. M/-J·24Y VSWR {/1It1~\':er.

•

RESONANT
FREQlJI3\CY

as we ll as those w ho do (we
mu st remem ber our SW L and
scanner frie nds). So me of the in·
stru mc nts used by ham s meet
that requirement. hut a rclati vel y
new breed o f ins t rument called
the S \\'R analy zer prov ides a lo t
o f capability to the S WL, sca n

ne r opera tor and ham radio op
erator al ike. It use s a low power
RF signal generator and so me
clever circuitry to measure the
V SW R of tbc an ten na . O ne
model a lso measu res the feed 
pomt re sist ance .

The simple version shown in
Photo A is for the high VH F ba nd
(15 4 to 174 Ml lzj. It is a hand

held batte ry-powered instrument
made by ~I FJ Enterprises, Inc.
(P.O. Box 49..l, ~ississ ippi Sta te,
MS 39762). The meter reads the
VSWR of the antenna at the fre 
quency set hy the T UI\E dial. Al
ternat ively. you can adjust th e
T U/'\E contm l unti l the minimum
VS WR is found . and that is the
actual (as opposed 10 de si red }
resonant freq ue ncy,

"Unlike many
lesserSWR
meters, this

instrument is not
fooled by

antennas. "

One baste premi se in th is co l
umn is tha t the instru ments used
for measuring VSWR must he
arcessihlc 10 peo ple who don't

have a ham o pera tor's license .

VSWR analyzers

1: Ll.--- - - - +-- - - --_

Fig. J. VS"R '·.f. [requencv curve.

)

•

read ily ac cess ible. It's al so pos
viblc to measure the impedance
o f the ante nna feed po int. Hams
can measure th e VSWR eithe r
w ith a specia l VSW R me te r (o f 
ten built into trans mitters or an
tenn a tuning unit s). or hy ustng
an RF wattmeter.

By s tepping thro ugh th e band
and te st ing the VSW R at va ri
o us frequencies. you can draw
a VS W R Cline ( F i jt. I ) thai
s ho w s how the ant en na per
form s across the band. The reso

nan t frequency is th e p oi nt
whe re the VS W R d ips to a min i
mum . You can usc the resona nt
freq uenc y W figure out whe the r
the antenna is too long (resonant

frequency lo wer than th e hoped
for d e s ig n freq ue ncy ) or too
short (resonant freq ue ncy above
the des ign freque ncy).

But re so nant fre quency a nd
VSWR cu rves are not Ihe entire
story because they don 't te ll us

anything about the impedance
presented hy the antenna . You
can' t get the VSW R to be 1: 1
un less the antenna imped ance
and transm issio n l in e imped
ance arc the same. For ex ampl e.
a dipo le has a no min al te xtbook
im pedanc e o f 7 3 oh ms . so it
m ak e s a very good matc h to
75-ohm coaxial cable. But the
ac tual impedance o f a real di
pole may vary from a few oh ms
10 more than 100 ohms- if you r

ant e nna exh ibi ts a feedpo int
impedance of (say) 25 ohm s.
using 75-ohm coaxial cable to
feed i t produc e s a VSWR =
75125 = 3: I. Not too great. Mea
suring the feed-point Impedance
is therefore quite impo rtant to
ma ki ng t h e a nt en na work
pro perly,

There arc an y number o f in
strume nts o n the market th aI
w ill aid in maki ng ante nna mea
sure me nts. Some of the m are
qu ite reaso nabl y priced (or can
be built ], wh ile others arc be 

yond the reach of a ll h ut the
mo st ardent and well -endowed
enthu s iast s . In th is column we
will look at a ne wer breed of
m o re u nive rs a l in s tr u m e nt

/'holtl A. VIIF VSW R aualvzer: called the S WR analv-er.
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It b very difficu lt to ge t an an
tenna working properl y without
makin g some s imple measure 
ments . A ltho ug h it wo uld he
nice to mak e az imu thal and c t-
c vat ion patte rn measu rement s.
those are beyond the reac h of
almost all o f us. O n the o ther
hand. the ·'1 worked lo r heard] a
g uy on th e o ther s ide o f the
wo rl d" type o f me asu reme nt
te lls us lit tle o r nothi ng Heck.
duri ng th e peak of the sunspot
cycle ,I breath o f hot air o n th e
antenna run he picked up on all
conri ncms. Litt le (I[ noth ing can
he sa id abou t the antenn a f rom
worki ng a s ing le OX station. I
rec all tine fell o w had in the
early 1960s (on the dow nsfopc
o f the su ns po t c ycle ) w ho
worked DXCC in le ss than a
year us ing a 50-watt Heat hk it
OX -20 crystal-controlled trans
mitte r feeding a three-band trap

vertical. lie made up for the lack
o f a loudcnboomcr blo w-torch
RF power ampl ifier a nd a large
beam wi th more than u tad o f
ope rat ing skill .

T here arc som e thi ngs about
ante nnas tha t ca n and sho uld he
me a su red . ho w e ve r. Fo r ex 
ample. VS W R and the re so na nt

freq ue ncy of the antenna a rc

Joseph J. Carr K41PV
P.O. Box 1099
Falls Church VA 22041
E-mail: earrjj@aol.com
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CAT-300 Controller Board $299.00 Wired and Tested

,/ Female Voice &: Sound Effects
,/ Programmable Counts)' Tones
,/Programmoble Codes 0JUi Tuners

AMATEUR TELEVISION

(81 8) 447-4565 M-Th 8am-5:3Opm pst Visa, MC. UPS COO

P.C. ELECTRONICS
Email : tomsmb@aol.com

24 Hr. FAX (818) 447.(1489
2522 Paxson l a ne Arcad ia CA 91007

GET THE ATV BUG~
>10 Wall pep
Transceiver

Only 5499
Made ;n USA

Full Color
and sound

Snow free line of sight OX is 90 miles . assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70Cm antenna. coax, 13.8 Vdc @

3 Amps. TV set and you're on the air - no computer
or other rad ios necessary, it's that easy!

TC70-10 has adjus table AF out (1 to 2: 1Ow p.e .p.) and sync
stretcher to properly match AF Concepts 4·11 0 or Mira ge
Dl 010N-ATV amps for 100 Walls p.e.p. Specify 439.25. 434_0.
427.25 or 426.25 MHz. 2nd xtal add $20. Hoi GaAsfe l downcon
verier varicap tunes whole 420-450 MHz band to your TV ch3 .
Transmit and camera video monitor output. 7 .5x7.5x2.7' .

Transmitters sold only to licensed amateurs , for legal purposes,
ve rified in the latest ceutock or send copy of new license.

Hams, call for our complete 10 pg. ATV catalog
Eve hin you need for 400. 900 or 1200 MHz ATV.

ICAT-300 Repeater Controller I

Computer Automation Technology Inc.
4631 N. \.¥. 31st Avenue. Suite 142
Fort Lauderdale. Florida 33309

Phone (305) 978·6171· Fax (407) 488· 2894
hilI' :IIM'M w.catauto.com

Features Include:
,/ Voiu Synthesiur
.I' (412) Word Vocabulary
,/ Twt:lve Voice Mn sages
,/]M.oQ Voice Idefllijiers
,/ CW Idefllijier
,/ Full Feature Autopatch
,/ User Spud Dials
,/Emergency Speed Dials
,/Reverse Autopatch
,/DTMF Key Pad Test
,/DTMF Repeater Access
,/DTMF Repealer Muting
,/ (56) Control Functions
,/Remote Control Switches
,/Hardware Logic Inputs
,/DVR Controller Ready

Write or QdJ for a brochure describing t~ CtT-J(X) Controller,
including schemanc, voiu word list. and cOll1roljunctiofIJ.

Atuntion Repealer Owners
Finally a repeater comrouer with a TJ voiu SY fl1hesiur and full
f eature autopatch incredibly priced at $299.00.

I

Photo C. MFJ-249 with dip
meter adapter.

The resist an ce measurement
assu mes a resistive load (the mea
surement is made at the an tenna's
resonant frequency). and is refer
e nced to 50 ohms. The VSWR

and res is ta nce mea surements
sho uld be consistent wi th each

other. If the VS WR is 2:1. thc n
the resistance should be eithe r 100
ohms ( 100150 = 2: I ) or 25 ohms
(50125 = 2:I). If the resistance is
not consisten t w ith th e VSWR
read ing. then you should assume
tha t the impedance has a signifi
cant reactive component and ta ke
steps 10 tune it OUI.

In add it ion to antenna mea 
s u r e m c n ts, the M FJ - 259 is
equipped to me asure a w ide va
riety of other th ings a s well . It
will measu re th e veloc ity fac tor

o f trans missio n line. help in tun
in g or adjusting matc hi ng s tubs
o r matchi ng networks. and mea
su re capacitance or inductance
and the resonant frequency o f
L·C ne tworks.

Photo C sho ws an M FJ · 249
eq uipped w ith the MFJ-66 d ip
meter adapte r. It can be used 10

make the MFJ-249 o r MFJ · 259
work in the same m an ncr as a
d ip meter. Usi ng thi s adapter al
lows you to measure the re so 
nant frequency of tank circu its
using th e dipper approach. as
well as to measu re thing s suc h
a s the coefficien t o f cou pl ing
between two L·e circui ts , t ra ns
fo rmers an d other radio ci rc uits.

••

Connect ion s ...

I can be re ached at P.O. Box
1099 . Falls C hurch. VA n O·H.
o r via In tern e t Ec mai! at
carrjj @aol.co m. !I

cons istent with the SWR range.
Two controls on the front panel

are T UNE and FREQUENCY
(M IIZ ) ( a b andsw lt ch ) . The
MFJ·259 has a digital freq uency
meter to measure the operating
freque ncy of the internal oscine
tor. This frequency counter can
also be used to measure the Ire
quency of external s ignal sources
(do not connect the counter to the
output of a transmin er-the in
strumer u will be destroyed). The
top end of the MFJ -259 has a
number o f control s and connec
tors. An SO-239 "U HF" -style co
axial connector is provided for the
antenna connection. A BNe co 
axial connector is pro vided to
apply extern al s ignal to the fre
quency counter. while a push -but
to n INPUT switch is available 10

switch the coun ter from inte rna l
to external signal sources. An 

other push-burton swi tch is used
to sci the gate liming of the counter
(a red LED on the from panel blinks

every time the gate is triggered).
The tuning is from 1.8 MHz to 174
MHz. while the counter will mea

sure up to 200 ~U1L

The MFJ-259 will work fro m
an external 12 VDC source. or
from an internal bat tery pack con
sist ing of eight s i7.e- AA standard
ce lls. MFJ recomme nds that ci
thcr alkaline or rechargeable ba t
teri e s, ra the r th a n ordi nary
zinc-carbon cells. be used in or

der to reduce the possibility o f
leakage th at can damage the in
strument (this is good pract ice in

all battery powered instru ments).
I have a ho me -brew battery pack
that uses ei ght s ize-D nickel cad
mium batteries (4 Ah rating) that

can he recharged fro m a 12 VDC
power su pp ly. and it works well
with the MFJ-259 .

Unl ik e ma ny le sse r SWR
meters. th is instru ment is no t
fooled by a nte nnas tha t hav e im

pedances consisting o f bot h re 
sistance and reactance ele ment s.
An e xample in the manual d em 
ons tra tes an impedance o f 25 +
j25 oh ms (i.e. R is 25 o hms and
react ance, X. is also 25 o hm s).
When connected to a 50-oh m
load one mig ht be tempted to
th ink the VSWR is I : I. and
so me cheape r me ters will so
indicate. But the actual S W R
is 2 .6 : I. w h ic h is w h at the
MFJ-259 will read .



Filing or gri nding down one
end of the tubing , so that two
" male project ions" remain. is the

o nly other critical part. Take your
time . Following the dimensions in
Fig , 1, w ith th e tool cla mped
tightly in a bench vise, you should
have little trouble matching up the
projections on the new tool wit h
the slots on an 1/8H panel-jack nul.

That , of course. is the final de

termining factor: to make the tool
mate as closel y as possible with a
representative sample sloncd nut.

The rema inde r o f th e tool's
"handle" can he covered with rub
her tape. heat-shrink tubing, ap
propriatc ly-sizcd cable jacket, or

whatever you might have. 10 add
so me "grip" and "cushion" to it.
If yo u have o r know so meo ne

who has a lathe. a knurled handle
gives it a professional touch .

In everyday usc, the stoned nut
is ..Ianed onto Ihe j ack with your
fingers. as you 've no doubt a l
ways done , and o nly the fin a l
lightening, for installat ion or for
initial loosening for removal. is
accomplished with your new tfMJ I.
lt works like a charm. and l ike so
many thing s. you 'll wonder how
you did without it for so long!

A variation , in the in terest o f
simplicity. was 10 take a fairly
wide, Flat-blade screwdri ver and
s imp ly no tch out the mate ri a l
fro m the center of the blade. lcav
ing two project ions that fit over

the s lo ts of the stoned nu t. It
works. but doesn ' t see m to work
as well as tbe 100 1descri bed in the
main body of the a rt icle- it can
slip o fT too easily and damage thc
nut or the panel.

In my own e xperie nce, I've
found that us in g the suggested
con fig ura tion shown in Fig. 1
works best, and then one tool fo r
each ind ivid ua l s ize of phone
jack; one for I /ll " and another for
3/3 2- j acks,

This is th e sort o f item that
you' ll probahly only ever need
one o f ( for each s ize). and it
should last nearly forever if it's
made as sho wn. You ' ll tha nk

yourself over and over again ill
the futu re for spend ing the small
amou nt o f ti me needed to make
one o f each o f these now.

I mu st reserve the copyrights

on multiple quanutics of the tool s
shown here and for their commer

c ial manufacture and marketing,

Slotted-Nut Tightening Tool. It's
shown in Fig, 1 and Photo A.

Here 's what I had pictured:The

slotted nuts used on these jacks
would require a 1001 of the cor
rect diameter, with the correct size
of mating pins (or projections )
built into its end. 11 wo uld have
to he made of a materia l mat's
harder than the material tha t the
nuts themselves are made of. and
it should he reasonably easy to
grip. With these parameters in
mind, I began 10 develop the two
tools sho wn.

Oh. rhat's righ t. you'll actually
need two tool s-c-o ne for l IS"
j acks . another for the 3/32" vari
"y-hut the liS" one is probably
most often used. so we ' II start
with it (the 118- tool can also be

used on some miniature toggle
switches that use the same type
slotted-nut mounting). Most of
the informatio n supplied here will
appl y 10 the smaller d iamete r
3/3 r \( KII as we ll.

The slo tted nuts used on th e
miniature panel jacks appear to he

made of a nickel-plated brass. The
first pnuoiype tool that I made for
m yself wa s also hra ss , but I
woul dn ' t recommend using a
materi al that soft for the fini shed
tool because it's too easily dam
aged-that part icu la r o ne was
stric tly a proto type. Once I had
proven to mysel f th a t the tool
dim ensions we re correc t. Bud
Hollibaugh. a friend who's a lso an
acco mpl ished mach inis t , made
several more for me out of steel.
These have proven to he very ser
vkeabte. Tool-hardened steel isn't

really necessary: just garden van
ely steel is fine , since those slotted
nut s yo u' ll he using it on aren't
made of a very hard mate rial.

Foflowing the d imension s
shown in Fig. 1. the steel rod
should he about Y long for an

easy grip and good control. It's
made o f 5/ 16- (.3 12S-) d iame ter
steel rod with a SIg- long 713r
( .221-) hole drilled directly in the
center: this can be the t ricky pan.
If you can locate a secnon o f hol

low stee l tubing with these dimen
sions insrcad-c-such as stee l fuel

line tuhing-it will make the job
much easier for the a verage ho me
constructor, Solid rod perhaps has
a little bit beuer "fccl' t to n, since

irs heavier. but tubing will work
just as well.

it's no t all tha t d ifficult to fubri 
catc -c-o th c rwise I certai n ly
wouldn 't hav e bee n able to do it !
I'\'C never seen o ne like it o ffered
by any of the manufacturers who

normally sup ply tool s to the elec
tronic s hobbyists market so, as
such. it quali fies fo r my own per
sonal testof build-or-bu y, which
is: "lf it' s al ready made, r m prob
ahly better off just buying it , hu t
if it 's not , then perhaps I should
consider making one myself!"

Like most hams, I find myse lf
us ing lo ts of the l IS- (3.2 mm)
miniature and 3132- ( 2.-1- m m )
subminiature phone jacks on all
son s of d ifferent projects. These

arc the common panel-mourn va
riety of small phone jacks sold by
Radio S hackt v and others for
br inging audio--and any number
of other signals-into and out of
a piece o f equipment .

They' re great: they're mcxpcn
sive. mcy do the job. and they 're
easy to wire. The problem l'vc
alway s run into. however. is in
how to tighten down those tiny
sloued nuts that are used on these
jacks. so that they aren't ruined
func tionally or in regard to ap
pearance. Sound fam iliar'! Most
of us simply end up using a pair
of o rdina ry pl iers. or perhaps a
very small stra ight-blade screw
driver. in an awkward a ttempt to
tighten down the tiny mount ing
nuts on these lillie j acks , Ja lmost
always ended up marring the slot
ted nut itse lf, or the pane l behind
u.or borh! rvcdone a preny good
number on some o f these over the
years ... hut not anymore !

I' ve fou nd it best to s it hac], and
try to imagine wh at the perfec t
tool for the job would be.

That approach usually works.
and when thinking ahoutthis one.
I came up with what I call th e

SIDE \o1EW

OY'ERALl lINGlH-- ,"

It's often been sa id that having
the right tool for the job is ha lf
the battle. It's also true that a good
assortment of tools is somet hing
th at every ham and electronics
hobbyist needs 10 enjoy the pas
time 10 its ful lest. E\'Cn lOday.
when most of us buy many things
ready-made, there arc still those
times when we have to build those

linlc extras that no one else seems
to o ffer.

I' ve built any number o f these
electronic accessories over th e
past.UJ yean; in rbe hohby. hut this
lip isn't about building an etec
Ironic c ircuit (no t exactly): rather,
it's about mak ing a tool that will
help you build electronic projects.

I know you' re thi nking, "make
my own tools ... no thanks! " Well ,
I' m not us ua ll y th e ty pe 10

consider ma kin g my own tools.
ei ther- that's definitely not my
primary interest in e lcc tronics-
but thi s tool is d ifferent. Follow
along and you 'll see wh y. Plus.

Your Input Welcome Here

I'd like til thank all the con
m butors who'v e made the fi rs t
yea r of " Ham 10 Ham" possible .
and as we embark on the second
year o f the column, I invite a ll
readers to keep send ing in thei r
favorite l ips. ideas, suggest ions,
and shortcuts. Without your input .
we couldn' t cont inue 10 achieve
our goal: many ideas passed on
from many hams to many other
hams. not j us t my own so lilo

quies . Having sa id tha t. howev er.
here is one of my o wn "invcn
tions" that I thought you mig ht
like 10 hear about, hut you needn't

stop there. Feci free to go ahead
and make one for yourself.

Just the right tool!

Hum"'" 56 on yc>UT FMdlJM:1c CMfI

H8M TO H8M

Fig, I. End arid side mechanical views ofthe Sloued-Nut- ToolfJ used
for 118- miniature 1'tl/1e! phone jacks. For the 3/3r Sloued-Nut- Toot.
tht' hole [shown ns .221HJ is bored /0 . I.U H.
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Models available with
compute r interface,
synthesized speech,
for fi xe d or mo bil e
use, covering 50 MHz
to 1 GHz. Call or fax
for details
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M'rvi~\,5,)r - V;JS\nQIlPI

- The occupation of perfo rming WQfk or functions
that benefit and contribute to the welfare of others.
syn. see Mouser Ele<:tfOniCfl

Call for your

FREE 324

page catalog

TODAY!

65,280 Products

126 Manufacturers
All Orders Ship Same Day~-;;;;;';':::

800-992-9943
FAX: 817-483-0931

http://www.mouser.wm
sales Omouser.wm

ain 51., Mansfield. TX 76063

. Passive Components e Semiccnductcrs

• Electromechanical • Connectors/Cable

• Surface Mount and Through Hole" ..,
.~

iG;Q'USERO
Etf;-GTRONICS,

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks

• Jammed Repeaters &
Cell S ites

TRANSMITTER LOCATION

properties of ham equipment en
closures and covers, and I refe rred
to the Alineo DR-1200T as an
example. I picked it (as opposed
to picked on it) because I own a
couple of them , and have had the
opportunity to work on a couple
of small problems I've run into. I
noticed that in the wintert ime in
Illinois, when the air is very dry,
the high-voltage static buildup
that can be generated by sliding
across an automobile's synthetic
seat cover can cause the DR
1200T to "reset" its memories
when the mike co nnec tor is
touched. Fortunately, it didn't do
any more damage!

When I examined the mike
connector grounding technique
inside the radio, I felt that it might
be improved by taking a couple
additional steps. Those steps are
shown in Figs. 2A and 2B.

First. place a dab of solder on
the display shield tab, looking at
the radio's top. on the control
printed circuit board, rather than
depending upon mec ha nical
grounding connections only (see
Fig.2A). Don' t overdo this step;
you may need to re move the
shie ld sometime in the future,
and it's not a good idea to go
overboard!

Next, from the bottom of the
radio, solder the microphone con
necto r grounding ring to the shell
of the microphone connector it
self. The nickel plating on the
connector should be scraped off
at the point of soldering, and a
small amount of solder paste
used, to ensure a good alloy hondo
Also shown in Fig. 2B is an added
short-insulated wire from the mi
crophone connecto r groundi ng
tab directly to the circuit board's
comer (ground) mounting screw,
via a toothed soldering lug. This
eliminates any ground impedance

Measuring upl

but readers of this column should
feel free to duplicate individual
pieces for their own personal use,

Well grounded ,_, continued

Pholo A. From top to bottom: the 118" '001 with phone jack nut: a 118"
tool with an SPOT toggle S'K'iICh nUl: and a 3132" wilh a subminianor
phon~ jack lUll.

Last month , I talked about
improv ing the RF grounding

Speaking of tools, here's one
from Peter Bergman N0BLX of
Brainerd, Minnesota.: "The US has
been very slow to accept the met
ric system, yet in ham radio circles
we use metric terminology daily.
For measuring wire antenna lengths
and coax cahle multiples, I often
thought that it would he nice to have
a lape measure that read out in both
metric and English graduations, I
found one, from Stanley Tools of
New Britain,cr.Jhaveoneofthe ir
No. 30-575 (7.5-meterI25-foot)
steel tapes, and have my eye on
their No. 34-827 PVC coated
Fihergla s™ 30-mete rll OO-foot
jobs. Santa, take note!

"Most 'su per home centers'
don't seem10 carry metric tapes, hut
if several radio club members can
get together on a single order, you
might try one of the smal ler, fam
ily-owrcd hardware stores to see if
they can special-order some of the
Stanley tapes,or the metric replace
ment blades, thai are shown in
Stanley's catalog. Your next an
lenna project could go much more
quickly, when you'reconfident that
everyt hing has been measured
COI'J'C(.1.ly."

Moderator s note: I have an
in expen sive 25 -foot lockin g
power tape made by Trophy (their
No, 2/925ff) that has continuous
markings in centimeters, as well
us infeet and inches, and Peter is
right, it does make measuring for
ham radio related cuts a good
deal easier.
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Pigs. 2A & 28. Alinco DR-Il OOTumi-suuic modification.

Newer "wort<r Standard
4O.00uV
2O.04uV
10.04uV

5,03uV
l.52uV
1.26uV

.63uV

.31uV

.15uV

S·meter readings exposed

The importance of self
control

Fro m Peter AIl>rig.ht AA2AO:
'"The primary purpo~e o f a volt
age regulator in a po we r supply.
whc ther it ' s 111 a n ext ern a l,
se parate su ppl y or in the ham

From Klaus Spies W B<,lYB.\1 :
"T he fo llo w ing Svmctcr value
tab le shows the correla tio n he

tween actual s ignul strength in
microvolts at the antenna tcrmi
nals o f a properly calibrated re
ceiver vs. the S-unit read ing on
thai receiver. Not e that there is an
older ' ham' standard. and a nc .....er
' world' standard. Bot h values are
shown in Table I.

"Some o f this informatio n was
heard o n the . Vo ice of Japan' in
March of 1994 . the rest was cal

culated fro m the ir 6 d B per S-unil
spec!fica tions ."

Moderator's note: Each 5- II II;t
is 6 (IB m ore In' .1'011 go up the
scale fmm SI to S9, 6 l/H repre
sellls a doubling of the voltage.
bill it sakes four times the power
10 do that. To go III) tll"O S-liflils.
Ihe tran smitting station would
have to illCft"ase ilJ 1)()II·er f rom

100 wan s 10 1600 watts. o r 100
watts o ver the legallimil! That.
of course. is 1I.~.\"IImillK that the
receiver' s S smcter if right O il the
1II001t'y . That S11'11.1' it 's d ifficult to
put too much CH't1r'IIN' Oil some
of the reports received over the
IWIIl bands. This is another of
Klaus ' handv tables that \'011

migh t ",WlI to d ip (//ul pas te
somewhere o ver your woribench
or at yo"r operating position.

local codes: plaut! don't trv 10do
without it. S ven if the Gl -I tends
10 trip when YOII 're OIl Ihe air,
your rotor s Rt!(US will I'robahlr
be warm enough W /ltm easilvfor
that particular ham radio session.

Old "Ham" Standard
5O.00uV
25.06uV
1l.56uV

6.29uV
3.15uV
1,58uV
.79uV
.39uV
,19uV

"S" Units
59
58
57
56
55
54
53
52
5 1

Table 1. TIm CI/rtrm Sl(/lk/llnis ofS-meter millings rrfaril'l' 10 micmmfls of
illplil signallO 1111" rrcewer:

o ur ro tors int o turning again !
w orking that weak OX station off
the back of the beam isn't ncccs
sary anymore if you install a mag
netic au tomobile e ng ine-block
heater on the bottom gcarcasc o f
your rotor' s housing now, during
nice weathe r.

"T he unit that I'm refe rring to
is so ld at many auto parts stores
or via the popular JC Whitney!

Warshawsky catalog and is in the
$18 -$25 range . It has a powerful
permanent magnet o n its base and
a length o f 120 vo lt AC cord for
powe ring th e healing element
from a standard wall outlet. Sim 

ply srick it to thc bonom portion
of your rotor'scasing and run the
AC cord to a swuched outlet. It
will heat up your rotor's gearbox
to a 'toasty ' temperature in only
20 to 30 m inutes ... j ust don't fo r
get and leave it on when the out 
side temperatures nse m uch
above freezing!"

Moderator's note: Nice idea.
Richard. In 11/ 1· o wn case, the
hOluin.f{ Oil my (lIIlenna rotor is a
non-ferrous casting, so a mag"el
mount 11"011" work: i" and of it
self. II could. ho wever. b e
strapped to th,. rowr s base us
ing all aluminum strap or IWO, o r
roof-eave and gnner exterior heat
tapr call be neatlv wound around
the mlor :1 base TO lI'a nn /tp Ihe
rosors gearbox in .Iub-free::illf:
temperatures. YOII may have 10
experiment a bit with the idea 10

gel it just right. Remember, how
ever; don't gel too d ose to lite
rotating lOp portion of the roto r
housing oral/oil' the rotaling por
lion TO nih against the heat rape.
the engine block hellier. or its AC
cord . Be ca ref lll 10 f o lioVI' a ll
proper out-of-doors electrical
p raclices il wJII llu d 10 e.ttend tht'
hemer \ AC cord or wlten plug 
gillg Ihe he(/fer ill/o all eXlerior

nUliel. A grow rdlul/it interTllpter
oUllel 11U1 )' be reql/ired byyollr

•

Bottom Front VIeW

Solder II-. tOO
011 II-. dlSpiay
sNeldtolhe

cower !JllIf"O
podonfe

ciruI boad ci
point "le'

From R ic h ard M oll e nt ine
WAOKKC : " A n ante nna rotor
may bog dnwn due to th e grease
o n thc gearing st iffening up with
lo w te m pe r a tu res , We co ld
weather hams o ften have to wait
fo r warmer, sunny days to coa"

Warm up your rotor

in telligibility o f the speech ran ge.
The more hands the unit bas. the
better, lt won't replace a good OSP
for noise and heterodyne reduction.
hut it cnn make a difference on .1

minimum budget."
MOIleraItJT '~ /10 11': If .1'0 11 110

have tl IJSp. try an audio equal
izer after il (liS I have] ami )'0/1'1/

probabtvfind that it enhances Ihe
DSP s audio as wett. Often. 100,

a second .Il'raker IOCaletl i/l an
oIlier Im rl of Ihe roo", It ·ill mllir
.w l1Ie .~ iRn ll ls "p op 0 1/1 of Ihe
mild" br Ut'r 111lI1I a Jillgle sf'l"aker.
Va ':\'illR mom aCOlI.~tics. alltl yOIl r
0\\'11 11('(I,.iI1R "('lIn ·e, " make I '.\"

I'l'l"illll'lItillg wilh rariou,1 .Ip eak 
I' rs 11 l1 d eqllali :e r selt i llg .~

all i llexpt! Il.l i l'e , illtri l<:lI ill g

cofltif/"ill", projeci.

Add a short Insukrted wire
between the m ic connedor's
grounding ring and a loathed
ground lug added under the
comer drcult board mounling

,..... / screw

Top front VIeW

DISPlAY SHIELD

28

24

-Qloss;s

\

Metal Chassis

Solder microphone~ Printed Circuit
connector Boards

grounding ring /
to the connector
iTself 01point "x"

~~----

in the traces o n the co ntrol PC
bourd . a nd permi ts any stat ic
d isc harge to rakc the shortes t
possible pat h to chassis g rou nd ,

The se two easy modificat ions
s ho uld he lp to pro te c t yo ur
OR· 1200Ts " innards" Irom un
expec ted zaps from the outs ide:
at least they did on mi ne

The great equalizer

From William Thim N IQVQ :

" If you find an ine"pcn~ l ve au
dio equali/ er at a garag e sule, llea
market or hamfcst. latch onto it
and try inse rt ing it hctwee n )'our
trans,:cive r 's audio o utput jack
<LIld an e xte rn a l spea !.:er. It can
make a world o f di fference Il1

impro ving the i nte ll i~ ih i lity of
m.m y signals you' II nm 3l.'TOSS on
the hum and <,hon wa\'c pands.

" Since Ihe hum an \'(l i(,'C centers
around the UXXI III ma r!.: . hring
that conlm l up firs!. then adj ust
the o ther equaliling p;lOds for the

best c1a rit )' o f O\erall sound. You
can often e lim inate much o f the
noise or o ther di stu rh ing huc!.:
grou nd. wh ile aLTC11l uat ing the
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Photo /I . Chuck Wilson N6MUJ 's "Slid . v2M All/em", " Oil the inside
ojhis car '~. rear window:

Fig. 3. N6MUJ ~' "Sticky AI/lerll/a. "
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-.
Elements are 19"

far 2 meters

insi de of one o f the rear wi ndows.
In an uuempt to mainta in the no
outsidc-arncnna appearance of the

ve hicle. I decided to try the same
approach for a 2 meter antenna on
the oppo site ins ide rear window.
I used two 19 -i nch lengths o f
112"-wide adhesive-hac ked cop
per ribbon, formed in a V shape,
ope ned atthe bottom of the V. and
fed with 50 ohm coaxi al cable. as
sho wn in Photo B, and r ig, 3. I
was able to easi ly access th e reo
peatc r some 15 miles away from
inside my garage, with jUM my
liT and my new V antenna ins ide
the car.

" I later replaced the 2 meter liT
with a du al-hander, and the same
antenna works well over the same
di stance o n 4.tO :\UII.. I' m not
sure what the SW R is-and I' m
not sure that I want 10 kno w---but
I do know tha t it works and that's
reall y the bottom line, especia lly
when I found that I could hit the
same repeater from -Ul miles away
and fro m beh ind the h il ls th at
block Irs "radio view.' It's an idea
you might want 10 try if the XYL.
says ' nega tive' to an outs ide an
tenna on the new fam ily bu ggy! "

Mode ra tor ·.f lIote ; The self
Slick copper [ oil that Chl/ck m en
t ioned is oflen a vailable from
craft sl/pp ly stores that cale r 10
stained -glass makers. The f oil is
used 10 hold the glass pattern to 
grther III/ ring assembtv. Ir comrs
in several difJerell/ widths and roll
lengths, The advantage of using
copper n . allll1lillumlod tape is
in copper sease ofsoldering and
greate r tensile strength.

If yoII have trou ble locating iI,
Radio Shack sells 3/8 " wide self
adhes ive windo w "ato rm" foil

(CC/I. #-19-502' and self-adhesive

Angle "V" to
accommodate

window
space

/
self-adhesive
cappernbban

A sticky antenna idea I

Fro m C huck wilson N6 \.ofUJ:
" My 1995 Vol vo w ago n carne
from the dealer with an antenna

for the A \tlFM radio stuck to the

"Just in case you're into 'o lder '
wire les!'> .1 should briefly mention

the OA2 and 0 82 series of gas
tube voltage regulators that might
he found in some of these se ts.
They function in a similar man
ner to the s imp le zener shunt
regulator circuit mentioned first.
and arc also strict ly lo w-current
regulators, The picnsam pink-blue

color is unmisrakublc in the hack
of a tube-type rig. when ' rea l' ra
d ios had to glow to be workin g:~ "

Mode rato r 's /l(J/e: Peter does
a nice job (as alwa.n Jofexp lain
ing me basic voltage regllllllors
10 he found ill todav' s ham power
supp lies. II~' saf est to disconnect
the circuitrv 111m's being [ed the
output ofthe supply lI·hell repair
ing and initialty testing the defec
tive voltage regulator circuit. The
reg ulator: if it S do ing iu j ob,
should put Oil! I'l'n' close 10 its
correct voltage lI' ith or without a
load 011 it, and if it isnt, a t Ieast
YOII might prevemfunher damage
10 the secondary circuitry. Also ,
as Pete r mentioned. the oresem
day lin e of l C regulators is gen
erally I'ery handy, bUI be sure to
follow the reCOIII IIU'lIdetl ill/l/ll/
ounnu capacitor bypassing. along
wilh OIly other special consider
anons. as staled by the manofoc
surer of the d evice . Regulator
"chip s" call oscillate limie r cer

tain conditions. and ill addition
10 not doing their job properly.
CUll b e a tough problem to

troubleshoot.

"T he s implest re gulator is a
zcner d iode- in se ries with a cur
rent-limiting re s istor-from the
po wer supply's o utput l ine to
grou nd . Ze ner d iodes hcgin to
conduct at :l SCI voltage. so that
a ny ex ce s s vo ltage w ill be
shunted to ground across the c ur
rem -limiting resisto r. and the di
ode itself. by brute force. Simple
shunt zener regulators like this are
for low-current demand applica
tions onl y. and they prov ide no
overvo hagc pro tec ti on in the
e ven t o f a fa ilure of the d iode or
its limit ing resistor.

"T o enhance the current -carry
ing capac ity o f the s imple zener
regulator, it's common to usc the
diode as pan of the base circuit
o f a higher-powered ' pass' tra n
sistor, with the primary curre nt
flow between the emitter and col
lector o f that trans istor. and the
zencr act ing stric tly as a low-cur
re nt c ontro l e le ment in th e
tran sisto r 's base. ' Pass' trans istors

a re generally mounted o n a heal
s ink for greater heat di ssipation
capabilit ies and can be paralleled.
with appropriate equaliz ing resis
to rs, for even greater current-han
d ling. ability.

" Voltage regulators are avail
able in handy-to-use integrated
circuit packages, ranging from the
s imple three -terminal packages.
ava ilable in bo th fixed and vari

able vo ltage outputs. that we ' ve
all seen (and perhaps us ed). to
mu lt i-pin programmable If' s . A
fully auto matic bat tery charger
with voltage sensing capabilities
would be o ne exa mple o f the lat
ter (like the o ne that I recentl y
built for my own ne eds).

transceivcrrrecciver itself. is to pn.)-
" ide a source of stable, consistent
voltage, ei ther for reference or foe

powering the circuitry d irec tly.
Some circuits function qui te well
with out power supply regulat ion
and can afford to take power di
rectly from the output of a power
supply 's outp ut fill er network.
while cebcrs demand a more stable
voltage or cu rrent for proper opera
tion. It 'salways best to assume that
th e eq ui pment de si gn er knew
which his equipment needed. and
take any necessary rreasures tocor

reel regulation problems that may
develop, as soon as they' re noCiced.

"T here arc severa l sympto ms
that can indicate a faulty or defec 
t ive power supply regulat ion cir
cuit. Ifa short exists in the regulator,
the fuse will generally blow, even
though other sections ofth.= power
supply circuitry may be function
ing nonnally- some devices usc a
so-ca lled 'crowbar circuit' to blow
the fuse del iberately in the eventof
an overvotrage cond it ion. More

commonly, however. voltage reg u
lators tend 10 open. failing to sup
ply their regulated output; o nly
rarely, in very basic regulator cir
cuits, do they supply full. unregu
lated o utput m ilage (wh ich is
fo rtun ate , since some circu its
wouldn' t tolerate the full unregu
lated output without developing
additional prob lems ). l-or that rea
so n, don't be tempted to bypass a
failed reg ulator unless you' re nb
solutely sure of what you ' re doing.

"Here. then. are the common
regu la tor config ura t ions that
might be found in ham power sup
plies and within the destinat ion
equipme nt itself:



Klaus Spies WB9YBM
8502 K Oketo Avenue
xues IL 607I~ -2006

Xote-The ideas and suggestions
contributed to this column by its
readers have not necessarily been
tested by the colum n's moderator
nor to y the staff of 73, and thus no
guarantee of operational success is
implied Always use your own best
j udgme nt before modifying any
electronic item from the original
equipment manufacturer 's specifi
cations. No responsibility is implied
by the moderator or 73 for any
equipment damage or malfunction
resulting from information supplied
in this column .

Please send all correspondence
rel a ting to this co lumn to 73's
Ham To Ham col umn, clo Dave
M iller NZ9E. 7..t61 Lawler Av
enue. Kiles IL 607 1..t-3 108, USA.
All contributions used in th is col
umn will be reim bursed by a
contributor 's fee of $ 10, which
incl udes its exclus ive use by 73.
We will atte m pt to respond to
all legitimate contributors' ideas
in a timely manner. but be sure to
send all specific questions on any
part icular tip to the originator o f
the idea, no t to this column 's
moderator nor to 73. m

Richard L. Measures AG6K
6-l55 La Cambre Road
Somis CA 93066

Chuck Wilson N6M UJ
660 Sarna Ysabel Ave.
Haywood Park CA 93402-1144

have, the better the resu lts. and the
more we can expand the column's

scope in the future. Send whatever
you would like to pass on tothe ad
dress above; sending them to 73's

offices in Pe terbo rough directly
only delays the ir usc here.

As always, many thanks to thi s
month's contributo rs:

William Thim. Jr. r.; IQVQ
so Miller Road
Broad Brook CT 06016-9676

Peter AU.righl AA2A D
2R E. Summil Sireel
Lakewood NY 14750

Richard Monenunc WA0KKC
7139 Hardy
Overland Park KS 6621:»

Peter A Bergman N0 BLX
3517 Estate Drh e SW
Brainerd M N 56401

And this ends another month of
" Ham To Ham." T hanks to all

who've sub mitted the ir tips. ideas.
suggest ions, and operating short
cuts-you' re the ones who make
the column work. Let 's hear from
more of you ... the more input I

insulated oner covering to furcron
rorrcctIy.The teals are generally red
shaped, with a center hole large
enough to pass the insul ated wire
completely thruJgh the teed's core.
!>O the insulated AC wire is simply
separated uod strung through thereact.

" It may also be helpfu l to add a
470 pF. 1 kV disc-ce ramic bypass
capacitor from the AC line side of
each bead to ground. Replace any
two-wire AC line cord with a three
wire grounding cord, connecting
the 'green' or ground terminal of the
new cord to the transceiver's chas
sis ground, This provides a low-im
pedance ground-retu rn path fo r
both the unwanted harmonic energy
and the smal l 60 Hz AC current that
flows through the bypass caps. If
any exposed 120 volt AC coerec
tions exist wit hin the radio when
implementing this cure. he abso
lutely sure that they arc contained
within an insulated, well-marked
covering of some son ."

Moderotor 'snote: Ferrite beads
and choke CO ft' S are ami/ablefrom
Radio Sha cl: retail stores na tion
wide (#273-1().I and#273-105J, All

Electronics (Tel: 1-800-826-5432),
Am idon A.ISOCiates (Tel: 714-850
4660'. Paloma r Engineers ( Tt'1:
619-747-3343 ). as well as from
other sources. 1 /.:. ,"' disc caps are
oblai/Ulblefrom A II Electronics and
from Digi-Key Corp. (Tel: 1-800
344.4539). All Electronics and
Uigi-Key also carry a number of
pre-made, packaged RF line fil ters
at a slightly higher cm l than do
ing-it-yourself. but llu-y 'n' often
m uch easier and safer to use.
Sometimes. simply wrapping a

[ew tIITnS of the AC line cord
th rough a ferri te toroid core of
sufficient diameter is all that's
needed to quench VlJF harmon
ics emanating from an amateur
transceiver; try that (/ S well.
Other input/outrnu cables to your
transceiver might also benefit
from being paned through a [er
rite choke or corr to suppress both
in -band and out-of-band energy.
I I 's very of len a try-it -and-see

situation.

VHF harmonic energy leaking out
via the external cabling fro m your
transceiver. If you experience TVI
from you r amateur t ransce iver.
even while transmitting into a
well -shie lded 50 ohm dummy
load, this may well work for you.
Try adding one or two VHF at
tenuator fe rr ite beads o ver each
o f the two active wires (hot and
neutral) that make up the 120 volt

AC line input.
"Just in case you haven't used

ferrite heads before. they do not
have to be in meta l-to-metal con
tac t with the wire that they ' re fil 
tering to toe effective, and in the
case of the AC line cord, they

definitely sho uld not be. These
ferrite produc ts work by 'chok
ingthe RF energy that's a ttempt

ing to pass through the wire. and
need o nly be around the wire ' s

something and measure your
pulse 30 and 60 minutes la ter
and see how much it goes up. If
it docs. you' ve found someth ing
yo u should avoid. WeB, read the
hook, which was fi rst published
..to years ago.

And now I' ve run <lClOSS anot he r
approach that loo ks just about
surefire, and doesn't depend on
your almost totall y unused dete r-
mination. Look. for a paperback Dej a Vu
by Dr. Arthur Coca, The Pulse
Test. Spend the lousy fiv e bucks. There' s a re markable paral lel
With this little bock you'Uleam between the beginning months
how simple it is to find out what of the personal computer and
you 're allergic to just by taking cold fus ion. It 's almost enough
your pulse. And when you avoid to encourage anyone with spunk
ailergens your fat melts away, as to head for the cellar or garage
does arthritis. It 's ISB:-.J 0-31 2- and sta rt experimenting.
95699-1 . published by 51. Since I W<lS there from day one
Martin 's Press . of the microcomputer revolution

I don' t know how much of the and. maybe helped it to get started
stuff in my bul ging health litera- with my magazines and prosely
tun: file rea lly works , but I' H tizi ng, I know how it was.
keep reading and talking wit h When the ~lITS Alta ir 8800.
people in the field l tru st !>O I can the firs t microcomputer, was
report to you on what looks most introduced to the market back
pro mising. in January 1975, the computer

Coca claims that when you pro fessionals looked at it and
stop dosing you r system with rid iculed it as a to y, and not
things you're allergic to , it can worth even thi nking about.
stop tobacco and alcohol addic- This attitude was fan ned by
lion. Look. you already know Computerworld, the main publi
that no tw o people are exactly cation in the computer field. It
the same. so it shouldn' t be a made fun of microcomputers,
news flash th at we all have dif- doing its best to put them down
ferem allergies, Most of mine as of no interest or value to true
got triggered by childhood im- computer pro fessionals . It 's my
munization ShOIS, !>O I' ve had a belief that th is publication was
li fe of hay fever and asthma largely responsible for the de
fro m dogs and cats. Eating wu- struc tion of virtu a lly all mini
terme lon stops my vocal cords computer compan ies, eventually
fro m working and sure raises my pu tt ing tens of thousands of
pulse . people out o f work, It hel ped

All you have to do is measure companies like Wang , DEC.
your pul se severa l times a day. Prime. Data General. and hu n
Mine rests at 60 per minute . dreds of smaller firms miss the
Then you eat. drink. or breathe Conllnued on page 71
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NEUER SRY DIE
Continuedjrom page 53

From R ich ard M ea su re s
AG6K: " Here 's the solution to a
problem that's ofte n caused by

f oil connectors (cat. #49-504' .
that might be wonk trying. B.~·the

" 'ay, 440 MH: is the third har
monic of 146 MH:.. bur a sepa
ra te V fo r the 440 band, with
abO/II 6 314" of conductive tape

in each leg, would most likely give
even better results Ofl that band. I
would also only list' low power
under 5 watls-imo an antenna
of this nalure, both from an RF
in- the-car standpoint and from
the standpoint of possible mis 

match stress on the radio itself. 1
wonder how much the SWR would
change with rein, ice , or snol1' 011

the windows ?

VHF harmonic bug spray



HOMING IN

..... CoIl T.... OOB Age Illv W...
10lh, Terry KiiOVx ARES " .". 12 Y 1

I~Tom ~
PODUNK 814180 15 Y 4

, Joe K POD-i'~K 11!26173 22 P 2

U"""""", Bob KZ6YY RACE ...,.,.. eo P 3

T""""isOOn. E"""'"~ I'ODl.t<K 1211164 31 M 1
"""",, Art ARES 11l'2J56 39 M 2

'"""",..... W/W.~ ~ 45 I M 3

ll<vssod, Na"" w_ I 416148 48 I 1
fIeldy, Fran RACES 3119/45 51 4

i Z, Simon W6XYZ ARE 311&'41 55 S 3

Fig. 1. A }·a IllJlfe spreatl.l'lwet sorfed by age. I'm }'ure our contestants
cle", 'f want Iheir birthliays listed in a whll:'1y-reall maga;:ine, so fhe.~e

art' some made ·'II' names.

Internation al A mateur Radio
Union (IARU) rules call for ancoo
ing corridor of 50 10 100 meters
leading up to the finish line. I th ink
an ending corridor is unnecessary,
but you may want 10 have one if
there arc some elite runners and
you're worried about a "photo Iin
ish ." In any case. he sure your fin
ish line or corridor is well marked

Bring your laptop

l 'hoto A. J, Scott Bovit: N6MI at

taches an (lml/~W orit'II/t't'rill~

INUrdt to a well-concealedfax lnun 
nuuerar VHF·fJfJ.

While you might prefer 10 an
nounce age divisions in advance,
we decided to wait unt il all regis
trat ion was done. Then we chose
division breakpoints and indi\'idual
Mart limes 10 even up the field.
Upon reg istering. each hunter gave
his/her name, callsign, date of birth
(DOB). and tcurn affiliation, all of
which went into the computer.

Although I don' t know of any
software dedicated to foxhunt or
orienteering competitions. I found
that a spreadshee t program with
date/t ime and sort capabilit ies
works just fi ne, I chose Microsoft
Excel for Harncon-cy and VIII'-96.
After registration was complete mid
all hun ters were ent ered . one
person per line, I sorted and printed
the data by name . Th is printout
would beposted at the site and each
hunter wou ld be asked 10 verify tfuu
hislher data Wit" correct.

Nelli, I sorted and printed a list
ing h)' age (Fi ~. I ). The committee

used this sort to seleci age division
breakpoints.11Ic goal was 10 be fair
from an abitines point of view, but
also to avoid any di vision having

many more competitors Ihan the
others. which would unduly extend
the starting proccss. For both hunts,
our divis ions were Youth (17 and
und er), Prime ( IK through 30),
~ta sters (3 1 throug h 45), an d
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h ectic at these two localions. so two
persons are benc r than one. Re
member, these posi tions do nOI
require licensed hams.

Ilave Course Marshals scattered
in the woods to watch over the ac
tivities. Contestants know they
should not help one another in any
way or vardahze the foxes. oot hav
ing Marshals helps prev ent temp
ration. Marshals should also be on
the lookout for any health pruhlems
that might develop during the hunt.
Ixut't station them near foxcs-c-thar
would he a giveaway, Haw them
keep mov ing along. Encourage
lhcm to carry cameras ro cocumcnt
the fun for your club's newsletter

or Web page. They can also serve

us judges 10 check over the results
before prizes are awarded.

TIle Region I ARDP Working
Gmup reouces starting corridll'S he-
tween 50 and 250 meters long at
championship events. Competitors
run into the corridor .....hen insruct cd

by the start timers. wben they reach
Ihe end. they may tum on their
RDF gear and take off imo the forest.
Theend oftbc corridor should not be
vi."ihle from the start point.

One purpose of a corridor is to
prevent those waiting at the start

mg line from seeing which way
hunters go. This is pamcularly im
ponam if the start point is in the

middle of the venue. Rather than try
10 put up curtains or fences, try to
find a natural corridor at your site,
At VIIF-%. we put lhe start point
at the northwest comer of the park.
Starters went uver a small fool
bridge, up a hill, and disappeared
uno the woods-an ideal starting

situation. At the Ilamcon-95 hunt.
we used a SO-ya rd wal kway
between 1'01.' 0 buildings.

Depending on your site, the fin 
Ish line can be next to the start or at
ano the r location where family
members C"dll wait (and perhapspic
nic). Mark the end point dearly on
the c ourse IJkll'At international meets

III very large forest", a transmitter on
a separate frequency beacon" regu
larly from thefinisharea Atourhunts.
the finish line beacon frequency
oo..Ned as an C1'llCf!!-t'OCY callinghe
qucocy, rroonorcd by the finish line
atlCndUlt. HWllC'fS were forbid.k.'fI 1O

tr.ut"mit on the hillit frequcocy, Kote
thaI competilors are not required to
10l:ate the CXilL't pliK.."e mcnt of tllc fin
t\h Iinetran.'ill\ilter; no punch should
he placed there.

numbered spaces for punching .
Canis and punches can be bought

by mail from outfitters such as J.
Herman Orienteering Supply. Post
Office Box -«iO. Sunderland ~IA

0 1375; (-1- 13 ) 665-7822. Twenty
d ifferent punches are availab le;
purchase as many as you need for
less than three dollars each. Herman
also sells Silva orienteering cards
by the hundred.

Ukrainian hunts feature special
machines ..11 each fox that time
stamp the cards. much like punch
ing a lime d ock. Th is would be
important if rulesdemanded that the
foxes be located in a particular or

der. but such is not usually the case.
However. it is mandatory that hum
ers punch numbered spaces on me
card correctly The punch at fox #1

must be used to marl square #1 on
the card, and so forth. Bc sure to
announce this requirement before
the hunt; it was a source of conten
tion at VHF-96. Some hunters were
unaware of the rule and marked
square # I with whichever punch
they found first, etc.

I like the special punches, bUI
you don' t have to use them, For
practice hunt s before I gOI the
punches, I made up slips of paper
with fox numbers printed on them
to give to the humers at the start. I
put a different colored pen or pen
cil at each fox, which they used 10
circle the appropriate numbers.

It lakes a team of volunteers to
put on a well-run foxbunt. You will
need timers at the start ing line to
send off the hunters at exact inter
vals, plus helpers at the fin ish line
to collect the cards and mark fin
ishing time on them Things can get

Radio Direction Finding
Joe Moell P.E. KOOV
PO Box 2508
Fullerton, CA 92837

Is your foxhunt sched uled yet?
Last month's "Horning In" led you
through the p fOI.:CSS of planning and

promoting all internat ional-rules
radio direction finding (RDF) con
lest. Foxhunts are a mainstream
ham activity in Europe and Asia.
but they wan', gain a toehold here

until more ham clubs and conven

tions get busy and spon..or them.

II 's great fun. and it might start a
new trad itio n for you r c lub's
hnmfests.

August's column covered ad
vance work. induding site sctec
lion. transmitnng gear. promotion.
education. an.! regisesnoe. My rec
ommendat ions are based on expe
riences of the Southern California
Six Meter Club (SC6\1C), which

sponsored foxhunts at the ARRL
Southwestern Division convention

(Hamcon-ey) and the West Coast
VHFlLl lF Conference (VIU:·96).
Thi s month . we' ll co ve r what
happens 011 hunt day.

Fo xhunt day, step by step

Special punches

Fox uansmiucrs arc concealed
and unattended. Therefore. judges
need a method of proving thai the
hunters find each fox. World Cham
pions hip fox hum s employ a
"punch" method, established by
orienteers, thai we've adopted (see
Photo A). Oncnteers verify that
competito rs visit the required
checkpoints by having a special
punch at each po int. Each punch has
adistinctive panem with up 10 nine
pins.Competitors carr)' a card with



Call Team Diy Wive 2:4e Start Anish Time rs Rank
KD6BCH OCAACES P 9 3:13 3:13 4:1 1:24 0:58:24 5 1
KEYDKF SGVRC P 10 3:16 3:16 4:18:17 1:02:17 5 2
KEBALM SGVRC P 3 2:55 2:55 4:39:54 1:44:54 5 3
KA6UDZ GVAC P 11 3:19 3:19 5:06 1:4700' 5 4
K06KC OCAACES P 7 3:07 3:07 5:01 1:54:00 5 5
KB6WKT DARC P 5 3:01 3:01 5:01 20000 4 6
KC60FS DARe P 2 2:52 2:52 4:52:42 2:00:42 3 7
KE6HPZ DARe M 11 3:19 3:19 4:53:50 1:34:50 5 1
KA3DSE DARe M 1 2:49 2:49 4:42:55 1:53:55 4 2
KA1CV AARL M 3 2:55 2:55 4:49:57 1:54:57 4 3

Name

Barrett, Rid<

A1~n , G~M

Healher, Eizabelh
Healher, Bilt

MerdenhaD, Matt

Printz, Was
Hare, Ed

Gooabrant, Byon

intervals ITI the VHF conference
hunt. wub I I waves and a two
hour lime limit. the maxi mum
event lime would be two-and-a
half hours from fi rst srancr tc dis
quullfi catio n lime for the last
starter. Since there were to be six
faxes. half of the runners would
stan on fox # I and halfon fox #4 .
Some would say it is more fai r 10

stan at six-minute intervals (all on
fox #1). but then the event could
take three hours. We didn' t want
to finish that tare.

Once the wave numbers and a Fig. J. First pan ofthe VHF-9(j spreodshrrt, as toned fo r individual winners. Be SlI1l' to diSC/luI/if)" unv tuoner
dummy pre-stan tim e were whose time is over the limit.
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Name ;\ Team Oiv Wive 2:12 Start Anlsh Time rs Rank command (H g. 3 ).The fi rst sort key

Printz. Was KA3 E DARC M 1 2:15 """
is d ivision. the second is number {If

foxes (descending), and the third is
Schwendtner, Demis W~B SBARC S 1 2:15 """ elapsed time (ascending). With an-
Probert, Mat1Mw KESJRR SBARD Y 1 2:15 """ other sort, you can find team win-
Reginalo, Nerena M 2 2:16 """ ners: The first key is tea m: the
Heather, Eizabelh KC60FS DARe P 2 2:16 """ secondand thin] arc us before.Orcc
Hare, Ed KA1CV ARRL M 3 2:21 ",,,,

the judges verify the numbers. it's
Mendert1aJl, Mart KEBALM SGVRC P 3 2:21 """ lime 10 awanl prizes and ce nifscares
Goddard, Art W6XO ARRL S 3 2:21 """ (fig. " I.

Reginato, Reg KESZQY SBARC S 4 2:24 """MWabella, TOOl KDBAAN OCRACES Y 4 2:24 """
When is the next one?

Fig, Z. First pan of the start seouencr spreadsheet. sorted b~' time. DIU' competitor in ecch divis ion JIlinS in Whew! It's overt Another sue-
each waH' , A.ge and D08 columns haw' been hidden. cessful foxhum! You may find. •IS

Seniors (46 and M er) . To the entered in the spreadsheet. Excel big blue tarp on the ground.)They
we did, that everyone is having
so much fun they' re not ready 10

spreadsheet. I added Division, calculated the scheduled start are not allowed to pick it up again go home yet. although allthe ac-
wave . and Start Time columns limes for each competitor. I then until one minute before it is their tivity has made the m hungry. Fur
and entered the division dcsigna- did a sort by wave number, which turn to start. and may not turn it our hunts, we arranged for a group
lions when they had been decided gave a starting lime lineup to be on until they reach the end of the discount at a nearby restaurani fur
upon. announced before the hunt. The start corridor. Gather everyone a "Dutch treat" dinner. to prolong

x ow il was time 10 d etermine printout of scheduled start times around for instructions, rules, and the good times and plan the next
the starting order. One 10 four (Fig, 2 ) has added columns for announcements (sec Photo B and hunt.
hunters would stan at a lime, at- Stan and Finish.The Sian column the sidebar). If ) 'OU would like to try the
ways from different divisions. is there in case something goes I think it works be!>11O have IWO spreadsheet scoring me thod . I will
The number or start limes (waves) wrong and the actual sta rti ng people at the starting table. One provide my sample Excel rem-
equals the number ofcompcm ors times end up being different from watches the cloc k and officially
in the category having the great- the scheduled times. If they turn starts the hunters, while the other

Rules, Ru les, Rules
est number. out to be the same, it' s easy to calls the hunters by name in ad-

Just as players are "seeded" in insert them in this column with vance and makes sure they're on
Important starting point an-

tennis tournament s, start times the Fill Across command. deck before their times. Be sure
should he chosen with the amici- Be sure 10 allow plenty of time that clocks at the stan and fi nish nounccmeras and instructions:

pated abilities of the hunters in to gel the hunt organized. Don't points arc synchronized. IARU
• Location of restrooms.mind. Slowest hunters should start the hunt until a full cycle of requires thatless than one second
• Boundaries and forbiddenstan fi rst , fastestlast. This gets the fo x transmissions has been heard, difference between these clocks

areas. if any.
event over sooner, so everyone so you' ll know that all are work- he verified, and insists that com-

• Noassistance onthecourse.can find out the results in a ti mely ing properly. Our VHF-96 en- pcuro rs be allowed to check their
• Do nor transmit unless anmanner. Family members should tram s were se nt from th, watches against the starting point

not start at the same time: youth assembly point to the site at I p.m. clock, emergency occurs.

should go out early, parents later. Guessing the time required 10 As hunters cross the finish line, • Punch the right square for
each fox on the card.

This way. the kids are less likely make announcements and get un- the attendant takes their punched
• No visitors 0 11 the course.to look for their parents on the derway, I printed up sheets with cards, marks exact finish time,
• Stan times for each runner.course. We tried to separate fu m- scheduled limes starting at 2 p.m., and number of foxes found on the
• Put your name and san timeily members and regul ar T-hunt- 2: I5, and 2:30. Because of prob- cards, then gives the cards 10 the

ing partners by at least four waves lems with the foxes. we ended up scorekeeper.The spreadsheet will on your card.
• A lost card means disquali-on our hunts. We also avoided starting at 2:49. do the subtraction 10 get elapsed

Iication.starling members of the same As hunters arrive at the site. times. Once all stan/ fi nish times
• Verify yourname. team, andteam in the same wave. have them put all their RDF gear are entered. it's easy to find the

We chose three- minute snming in the impound area. (We used a individual winners wnh one "sort" DOB on the printout.
.



What Can Dual DSPs
Do For YOU?

Eliminate power
line noise
before It .....-----.,
enters the
receIVer

NIR·12 Dual DSP Noise Reduction Unit
T he NIR- 12 i , the mO,1 advanced DSI' noise reducti on unit available.
Unparalleled performance. super-selective fi R fillers. fully adjustable center
frequency and bandwidth, bot h I>,"namic Peakin~ lind Sp«tru l Subtn tdion
~o~ Rt'ductiCln . spectral multi-lone f\OTCH filler. All NTR-1 2 modes are
usable sim ultaneously. use on all opt"raling mode: , includmg A~ITOR and
PACTOR. Installed between the receiver audio and ex ternal speaker. 5349.95

ANC-4 Antenna Noise Canceller
Eliminates po wer line noise before it enters the receiver to lei you hear
signals you di d nul know were there. Reduces any locall y-generated [mise
lyr ically 5OdB. Usable between 100 kHz and IllJMilz. Noisewhip and wire
antenna supplied with eac h unit. A uto ~mil s \l.. ucbover up 10 200W.
Installed between the antenna and receiver. S I7S.00

~ JPS Communications Inc.

ORDER liNE:800.533.3819
hup:llemporiurn.tumpike.net/JIJ PS/j ps.htmI.

go. Box 97757 · Raleigh NC 27624-7757 . USA
Tech Line: 9 19.790.1048

Fax: 9 19.790.1456
Email: jps @nando.n~t

Photo B. Yourco{umnil·' gi~'es fina{ instructions before the first VI/F·96
hunter leaves the sta rt corrido r. (Photo by J. Scott Blwit:, N6M/)

I presentl y spend lots o f t ime mcmbers .aol.com /homin gi nl
handling via E-mail or snail-mail. shou ld get your browser there.
Even if you don' t have an RDF Otcocrse yocrman.posatorelec-
question, the sltc is worth visiting tronic, is still welcome. P1ca\C note
because you' ll lind updates to my my new ZIP cooc atop this column.
'l -hunt book and a complete "Hom- Se n d e- m a i l to: Ho mi ng in
ing In" index, listing topics for @a o l. c o m or 75236 . 2l65@
o ver 90 colu mns. URL hup:1I compuserve.corn. fa
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0.

- .

A "Horning In" Web site '? Yes,
mlong last my RDF pages on the
World Wide Web arc up and run
ning. By the time you re ad this.
most of the consuucnon should be
complete, at least for Version I .TIle
main purpose of having a s ite for
"Homing In" is to post answers to
the frequently asked questions that

We'Io l COolsl VH F/VI"'- Confe rence
1",..,,,,,,,,,,,,1 ~\ It· Ir _",,,tt..,. Ih.,,),

\'1.,-~_ I ......

plate if you send a 3.5" Macintosh
or PC disk and a self-addressed
stamped envelope to the address
atop th is column. I am also post
ing the template at the "Horning
In" Web sue. My template was
written with Excel version 4.0 for
Mac, but o the r versions may be
ab le to read and ru n it.

. ,

.~_,:f

Fig. 4. Find a complI(t'r·sal'V)' pe rson in your cluh to makt' up nice
certificates fo r team awards and non -trophy individual places. Ours

It'f'n' designed by Christie Edinger KOIU.



Numb« IU 011 yeN" ".."''''............

~3diO
\'\3(t\

"Communications Simplified,
Part 9

Peter A. Stark K20 AW
PO Box 209

Mt. Kisco NY 10549

~o ~
e

1st 2nd 3rd 4th 5th 6th 7th 6th 9th 10th 11th 12th 13th

0.25 0.98 0.12
0.5 0.94 0.24 0.03
1.0 0.77 0.44 0.11 0.02
1.5 0.51 0.56 0.23 0.06 0.Q1
2.0 0,22 0.58 0 .35 0.13 0.03
2.5 ·0.05 0.50 0.45 0.22 0.07 0.02
3.0 -0.26 0.34 0.49 0 .31 0.13 0.04 0.0 1
4.0 -0.41 -0.07 0.36 0.43 0.26 0.13 0.05 0.02
5.0 -0.40 -0.33 0.05 0.36 0.39 0.26 0.1 3 0.05 0.02
6.0 0.15 -0.26 -0.24 0.11 0.36 0.36 0.25 0.13 0.06 0.02
7.0 0.30 0.00 -0.30 -0.17 0.16 0.35 0.34 0.23 0.13 0.06 0.02
6.0 0.17 0.23 ·0.11 ·0.29 .0.10 0.19 0.34 0.32 0.22 0.13 0.06 0.03
9.0 -0.09 0.24 0 .14 -0.1B ·0.27 -0.06 0.20 0.33 0.30 0.21 0.12 0.06 0.03 0.Q1
10.0 ·0.25 0.04 0.25 0.06 ·0.22 ·0.23 -0.01 0.22 0.31 0.29 0.20 0.12 0.06 0.03

Table I . Carrier and sideband amplitudes (from Bessel functions].

A
s we mentioned las t time. with
more modulation, even more
sidebands might be required to

keep the amplitude constant. So we need
to learn how to measure the amo unt of
modulation. This can be done in two
ways--using the deviation, or using a
modulation index.

Deviation

Deviation measures how far the car
rier swi ngs from its center or
unmodulatcd value . For example. com
mercial FM broadcast stations are al
lowed to deviate up to ±75 kHz from
their center frequency. Thus a station on
96.3 MHz could swing its carrier down
to 95.225 MHz (96.3 MHz minus 75
kHz) or up to 96.375 MHz. Police, fire,
or ham FM radios, on the other hand,
generally use ±5 kHz deviation.

Note how we said that commercial
FM broadcast stations are allowed to

deviate up to ±75 kHz. This is not a
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technical limit-it would be easy to
build equipment which deviates a lot
more . Rather, 75 kHz is a maximum
limit imposed by the FCC to prevent in
terference with adjacent stations. Like
wise. 5 kHz deviation is used by fire,
police , ham, and other communications
equipment 10 avoid interference with
other users. So. unlike the case of
AM where 100% modulation is a limit
which you simply cannot exceed for
technical reasons, the maximum amount
of FM deviation is more of a "good
neighbor" policy, usually enforced by
the government.

Modulation index

The modu lation index is the second
way of measuring the amount o f FM
modulation. The modulation index (we
will abbreviate it as MI, but there are
several other symbols often used) is
defined as:

Ml _ deviation
- modulation frequ:ncy causing lhal. deviation

For example , an FM sta tion transmit
ting a 5 kHz audio signal (this is the
modulation frequency) at a 15 kHz de
viation would have a modulation index
of 1515, or 3.

You can see that, even if the deviation
stays the same, the modulation index can
vary all over the place. For example, if
that FM station keeps the same 15 kHz
deviation , but the audio frequency
changes from 5 kH z to 50 Hz, the modu
lation index suddenly changes to 15.000
Hz divided by 50 Hz. or 300 (be careful
to use the same units on both the top and
bottom of the equation).

It 's the modulation index that deter
mines how many sidebands are needed
to keep the amplitude of the FM signal
constant. For example. if the modulation
index is 0 .2 or 0.3, thcn just one set of
sidebands is needed; if the modulation
index is 10, then 13 sidebands would be

needed on each
side of the car
rier to keep the
amplitude con
stant. TIr caJcula
uons to deermine
bow many SKr
bands are needed
at any given
modulation index
are fairly com
plex, and involve
something called
Bessel functions.
Th avoid all this
work, most people
use a table like
'Iable 1, which



Table 2. The sum of an FM carrier wave and its sidebands.

.0338

.005 0

.0008

234S 67B 9 1O
Modulation Index

.r
.3200
.0098
.259 2
.3698
.15 68

c.e
,.•
"

c

- 0.2

- 0 4

0 1

The more sidebands there are, the
greater the bandwidth of the signal. At a
very low modulation index (below 0.5),
there is only one set of sidebands, which
makes the total bandwidth about the
same as AM. With larger modulation in
dexes, the number of sidebands in
cre ases and the bandwidth goes up.

Fortunately, so mething else is happen
ing which keeps the total bandwidth rea
sonable. Remember how we defined the
modulation index:

MI = deviation
modulation frcqucocy causing that deviation

To ge t a large modulation index, you
need a large deviation but a small modu
lation freq uency. The modulation fre
quency, however, determines the

We can see this a bit better if we graph
the data from Table 1, as shown in Fig.
1. Here you can see how the carrier
starts out with a magnitude of I when
the modulation index is 0 , then de
creases until , at a modulation index of
2.405, it crosses the zero line and be
comes negative. It then reaches a nega
tive maximum at a modulation index o f
about 4, and then goes up again. It keeps
oscillating, but generally gets smaller
and smaller, while more and more side
bands appear at the right.

Bandwidth

Fig. 1. FM carrier and sideband amplitudes.
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Let's try another example. Suppose
the unmodulated carrier is again 10
volts, the load is still 50 ohms, the
modulating frequency (which would be
the audio in an PM broadcast station) is
1 kHz, and the deviation is 4 kHz, giv ing
a modulation index of 4 . Table 1 tells us
that the carrier has an ampli tude of 
OAO, and that there are seven sidebands,
of which the fir st also has a negative am
plitude . Since amplitudes can' t be
smaller than zero, what do the minu s
signs mean?

The negative ampli tude here simply
means that the phase has reversed, sa the
carrier and the first sideband both have
opposite phases from what they were at
lower values of the modulation index.
As far as the power is concerned, this
doesn 't matter, so we can still add up the
total powers as in Table 2.

Again, the total power is about 2
watts, with a slight error because the
Bessel values are accurate to only two
decimal places. So the total power of the
PM signal doesn't change with modula
tion, although the power gets shifted
around between the carrier and the side
bands.

Let's look at thc negative numbers in
Table lone more time . At a modula
tion index of 2, the carri er had a value
of 0.22, while at an index of 2.5 , the
carrier became -.05. Obviously, some
where between 2 and 2.5 , the carrier
value went from plus, through zero , to
minus. At the zero (which occurs when
the modulation index is 2 .405) the car
rier completely di sappears, and all the
power is in the sidebands. This point is
useful because it lets us calibrate a de
viation meter-we observe the signal
on a spectrum analyzer and increase
the deviation until the carrier disap
pears. Of course, we have to be careful
because the carrier also disappears at
o ther values , such as at a mod ulatio n
index of 5 .5 and 8.65.

actually provides more information than
just the number of sidebands.

Let 's look at an example. Let 's assume
we have an FM broadcast station which
transmits a 4 kHz tone at a deviation of 2
kHz, giving us a modulation index of
0.5. For this modulation index, Table 1
gives us the following information: MI =
0.5; Carrier = 0 .94; 1st sideband = 0.24;
and 2nd sideband = 0 .03.

Thi s tells us that there arc two sets o f
sidebands on each side of the carrier:
The carrier amplitude is 94% (0.94) of
the unmodularcd value, the fi rst set of
sidebands has an amplitude of 24%
(0.24) o f the unmodulated carrier, and
the second set of sidebands has an am
plitude of 3% (0.03) of the unmodulated
carrier.

Notice that the carrier is now smaller
than it would be ifleft unmodulated. Un
like in AM, where the carrier stays the
same size no matter what the sidebands
do, an PM carrier changes size as you
modulate it. This makes sense when you
realize that the total FM signal voltage and
power (which consists of the carrier plus
all the sidebands) has to stay the same all
the time. When the sidebands appear,
something else has to decrease to keep the
total voltage and power the same.

Let's look at this in more detai l. Sup
pose the orig inal carri er (before modula
tion) was 10 valls nus, and was sent into
50 ohms. The total power would then be
found from P = V 2/R to be 2 watts.

_Now let 's see what happens with the
modulation index of 0 .5.

The carrier voltage is now 10 x 0.94 =
9A volts, and its power (still assuming a
50-ohm load) is: 9A2/500r 1.7672 watts,
less than before.

The first sideband is lOx .24 = 2.4
volts, and its power is: 2A2 /50, or .1152
watt. Remember, there are two of these
sidebands (one upper and one lower), so
thei r total power is twice that, or 0.2304
watt.

The second sideband is 10 x .03 = 0. 3
volts, and its power is: 0.32/50, or .001 8
watt. Again, there are two of these side
bands, so their total power is twice that,
or 0.0036 watt.

When we add all of these powers to
gether, the 1.7672, 0.2304, and 0 .0036
watt add to almost exactly 2 watts (the
slight error is because Table 1 gives the
coefficients to only two decimal places.)
So the modulated carrier has the same
power as the unmodulated carrier.



Fig. 2. FM, sam,. devia tion, different modulation index.

Note several interesting things: There
is no channell ; channel s arc usually
adjacent. but there is a 4 MHz break be
tween channels 4 and 5; channel 6 is just
under the FM band, which starts at 88
MHz; and there is a big break between
the "low VHF' channels, channels 2
thro ugh 6, and the "high VHF' channels,
numbered 7 through 13. The space be
tween thcm contains the FM broadcast
band. aircraft frequencies, the 2 meter
amateur band, marine channels, and
commercial two-way frequencies. The
UHF channels begin at 470 MHz and
extend up to 900 MHz.

In any given area, to avoid intcrfcr
ence between them, two TV stations will
never be assigned adjacent channels. In
New York City, for example, there are
TV stations o n channels 2, 4, 5, 7,9, I I,
and 13. How can there be stations o n
both channels 4 and 51 Only because
there is a 4·MHz-wide space between
them-they arc not really adjacent.

If you have cable TV, you may be
wondering why there can be stations on
adjacent cable channels. The reason is
that most modem TV sets can (just
barely!) separate two adjacent TV sta
tions under the condi tion that they are
both the same strength . The cable net
work has full control over the strength of
all its channel s, and can satisfy this con
dition . On-the-air signals, on the other
hand, vary in strength depending on how
far you arc from the transmitter, and there
can often be tremendous differences in sig
nal strength between stations.

While we arc discussing TV transmis
sion. this might be a good place to again
mention what kind of modulation is used
for TV, and how the 6 MHz cha nnel is
divided up.

Fig. 3 sho ws a typi cal TV channel
spectrum. We show channel 6, bUI all the
VHF and UHF TV channels are laid out
exactl y the same way. Each TV channel
takes exactly 6 MHz o f bandwidth ;
channel 6 uses 82 to 88 MHz. The

Channel 2 : 54 to 60 MHz
Channel 3: 60 to 66 MHz
Channel 4 : 66 to 72 MHz
Channel 5: 76 to 82 MHz
Channel 6 : 82 to 88 MHz
Channel 7: 174 to 180 MHz, and so on.

TV channels arc assigned in the same way.
Each TV channel i.s 6 MHz wide. Starting at

the low end. their frequencies are:

Channels

voice, for example.
thehigh Irequercies
tend to be much
weaker than the
lows. Even though
FM stations often
boost the highs
(this is called
pre-emphasis) to
overcome noise ,
the highs are st ill
generally weaker
than the lows,
and so produce
lower deviation.
Commercial FM

broadcast stations therefore carefully
adjust their audio response to utilize
their assigned spectrum as fully as
possible .

(b) Deviation • 10 kHz,
Modulation - 1 kHz,

MI '" 10

I•

I
88 Mtu

carrier
/

(8) Deviation ,. to kHz.
Modulation • 10 kHz,

MI '" 1

10 kHz

Picture Sound
carrier (AM) Color carrier (FM)
83.25 Ml lzcarrier (PM)87.975 MHz

86.829545 MHz

------ I

, tutigial sideband
82 Mtu

As wc mentioned earlier, commercial FM
stations are allowed to deviate up to ±75
kHJ;. Although the frequency response
of thei r b roadcast sound only extends 10

15,lXXlHz, they often transmit rooduIation up
to almost 100 kHz (more on this later).
The high-frequency material they may
transmit up near 100 kHz is at a module
tion index be low 0 .5 so it generates only
one set of sidebands. but even this one
single sideband set means their band
width may extend out to 100 kHz on
each side of their center frequency.
Hence, commercial FM broadcast sta
tions are assigned a channel which is
200 kHz wide.

The U.S . FM broadcast band extends
from 88 to 108 MHz; the lowest FM sta
tion on the band would be assigned a
200·kHz-widc channel from 88.0 to 88 .2
MHz, with its center frequency at 88.1.
The next station up could be centered at
88.3 MHz, with its channel extendi ng
from 88 .2 to 88.4 MHz. This explains
why all the FM stations in your area are
at odd tenths o f MHz: .1, .3, .5, .7, or .9
on the dial.

In practice, though, two stations in the
same area cannot be assigned adjacent
channels, because the bandwidth of the
tuned circui ts in FM radios is not narrow
enough to separate two such adjacent
stations. So rather than being spaced 200
kHz apart, FM stations in the same city
are often 400 or even 600 kHz apart. The
in-between channels are used by stations

Fig. 3. 11' channel ti spectrum. farther away.
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spacing between sidebands , So at a high
modulation index, you may have many
sidebands, bUI they will be close to
ge ther, so the total occupied bandwidth
will not be as large as you might think.

Fig. 2 shows an example. At left, we see
the spectrum when the deviation is 10 kHz
and the modulation frequency is also 10
kHz; the resulting modulation index is I ,
and there arc three sidebands on each side.
Since they are 10 kHz apart. the total band
width is 60 kHz. On the right. the devia
tion is also 10 kHz but the modulation
frequency is only I kHz. The modulation
index is now 10 and there arc 13 side
bands, but the sidebands are only 1 kHz
apart, so the bandwidth is only 26 kHz.

In the real world, things arc somewhat
more complicated than what we've de
scribed so far. Our discussion so far has
assumed that the FM transmitter is send
ing out pure tones-much like an an
nouncer whistling a single note into the
mike. In practice, regardless of whether
we deal with voice, music, or data. the
modulation signal consists o f many dif
ferent frequencies at the same time . The
Bessel function analysis then becomes
much more complicated, because the tn
tcractions between all thcse tones them
selves produce additional sidebands.

Thcn too , even when the modulation
is fairly simple, different frequencies ex
ist a t different voltages. In music or



Table 3. The signal frequency of a transmitter producing 1:75 kHz
deviation with 1:7.5 volts input.
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z
96.375
96.310
96.30
96.225

ng.

both frequency and phase modulation,
but in FM the deviation for both notes
would be the same (meaning that the
modulat ion index is different), whereas
in PM thc modulat ion index is the same
(meaning that the deviation is different) .

In practice, things get a bit confused
here, because radio stations routinely
boost the treble to red uce the noise,
so the de viation would change slightly
even in FM, but let's ignore that little com
plication. So, for example, FM might pro
duce 2lXX) Hz deviation for both notes;
the modulation index would then be
2000/500, or 4 for the 500 Hz note, but
on ly 2000/1000, or 2 for the 1000 Hz
note .

In PM, on the other ha nd, the 500 Hz
note might produce 1000Hz deviation
(for a mod ulation index of 1000/500, or
2), while the 1000 Hz note would pro
duce 2000 Hz dev iation (for a mod ula
tion index of 2000/1 000, also eq ual to
2).

This greatly affects the bandwidth of
the signal. In FM, lower frequencies
produce a higher mod ulat io n index; this
gives more s idebands, but they arc
closer together, so the total bandwidth
stays pretty constant and doesn't depend
on the aud io frequenc y. In PM, on the
other hand, the modulation index is in
dependent o f audio frequency, so the
number of side bands stays the same rc
gard less of aud io freque ncy, but wi th
higher audio freq ue ncies the sidebands
are farther apart, so the ba ndwid th
increases.

The bottom line is that PM is useful
for communications-quality audio,
whose audio co ntent doesn't go much
above 3000 Hz. It wou ld not be good for
real hi-f audio, because the high fre
quencies in hi-f audio would require too
mu ch bandwidth .

To finish up, here are two more points.
First, you can generate FM with a PM
transmitte r, and vice ve rsa. All you have

The difference between FM: and PM is to do is to process the audio going into
thi s: Suppose an announcer steps up to the transmitter. For example, an FM
the microphone and whistles a low note transmitter produces too little deviati on
(for in stance, 500 Hz), followed by a for high frequencies, so sending the

high note (for in- ~~-r-l!::~:::~
stance. 1000 Hz)
at the same vol
ume (i mag ine a
sound like "bocp
beep") . In both
PM and PM, these
two notes produce

constant for a while, then the signal fre
quency is also constant (t hough it may
not be at the center freq ue ncy). Whe n
the audio signal changes, the signal fre
quency changes, and the faster the audio
changes, the faster the signal freque ncy
changes.

Now, let us discuss phase. Phase mea
surements are used to compare two or
more signals to see if they are " in step"
with each other, and if not, how much
they differ. Le t's consider a real simple
minded examp le, in which someone
talks about a parade and says " that
marcher is 180 degree s o ut of step with
the others." What is meant is that this
particular marcher is do ing the exact o p
posite of eve ryone elsc-when everyone
else steps forward o n their left foot . this
marcher steps with his righ t foot, and so
on . Zero degrees phase difference means
being in step ; 180 de grees difference
mean s doing the exact opposi te; 90 de
grees difference would mean being
"halfway out of step," and so on.

Although phase measure ments usually
compare two or more s ignals with each
other. we can also use them to compare
one signal to itself. Let's return to that
parade marcher, Suppose you see him
(or her) take two steps; based o n this,
you can predict when the third step
should come . If the marcher takes that
third step a little sooner than you ex
pected, then that step occurs earlier in
phase . To do that, the steps are coming
closer together, so the freq ue ncy has
also increased. So phase changes go
with frequency changes.

Hence, frequency modulating a signal
produces phase modulation . and phase
modulation produces frequency modula
tion. So what is the difference?

Remember the definition o f modula
tion index:

deviation

Phase modulation

picture is sent using AM vestigial side
band modulatio n (which was discussed
itt the end of Part 7), with the AM carrier
exactly ] .25 MHz from the boUOO1 fre
quency of the channe l; in channe l 6, this
places it at 83.25 Ml-lz.Tbc sound is sent
on an FM carrier, whose frequency is ex
i:lCtly 4.5 MHz above the picture carrier,
this places it at 87 .75 MH:l. In fact, if you
li ve in an area with a channel 6, and if you
have an FM radio which will tunc slightly
below the 88 MHz end of the FM band,
you can hear the chanucl f TV sound .

3.579545 MHz above the picture car
rier (which h. 86.829545 MHz in this
case) is a third carrier, which carries the
color or chroma information . Since this
carrier is sent as part of the picture s ig
nal, it is ca lled a subcarrier, T his signal
uses phase modu lation .

PM or Phase Modukuion is 50 s imilar
to frequency modulation that equipment
des igners o ften use a PM modulator to
produce FM. Beca use of their similar ity,
it is diffi cult 10 clearl y expla in the d iffer
ence be tween FM and PM, so read this
section velY carefully.

First, to make sure you fully under
stand FM, let's talk. abo ut a commercial
FM broadcast statio n at 96.3 MHz. The
freq uency of its unmodulatcd FM carrier
is its center frequency (96 .3 MHz).
When the audio s igna l starts , the fre
quency varies (deviates) from its center
value. At any given instant of time, the
frequency change at that instant is pro
portional to the audio voltage at that in
stant. For example, suppose the
transmitter is designed to produce the
full ±75 kHz deviation with an input
voltage of ±7.5 volts. T he signal fre
qucncy might then follow the structure
of Tab le 3.

Whenever the audio voltage is +t voh.
the transmitter freq uency at that instant
will be 96.3 10 MHz. It doesn 't matter
how the audio vo ltage go t thcre- thc
signal cou ld be coming fro m a I-volt DC
battery, or it could be the peak of a 1
volt sine wave, or it could just be pass
ing through the + ] volt value on its way
up or down some strange-looking wave
form. At any instan t of time, the FM sig
nal frequency depends on ly on the audio
voltage at that same instant.

Anot her important concept to under
stand is that if the audio voltage remains



audio through a high -pass filte r (which
Increases the high-frequency treble ) will
Increase the deviation to that of a PM
rransminc,', Do ing the opposite. cutting
the treble with a low-pass filter, ....'ill
mak e a Pl\l transmitter send out fre
quency modulurton. In fact . many FM
transmitter designs do just that it results
in a mo re stable s ignal.

Finall y. as we said earlier, things get a
bit more complicated bccuu..e o f FM sta
tions ' efforts to reduce noise. Since most
audio signals contain mostly mid-ran ge
sig nals and relat ively little energy in the
high frequencies. most commercial FM
transmitters boost the treble: this process
is called pre-emphasis. This makes the
s ignal a bit more like PM. hUI irs okay
because o f the low amount o f high fre
quencies to begin wi th. A de-emphasis

circuit in the receiver then reduces the
treble bac k 10 the normal level . In the
process. the de-emphasis circuit also
reduces any hiss which crept into the
s ignal.

Conclus ion

FM and PM are similar 10 each other,
but fundamentally d ifferent from AM.
All three have a carrier which is modu
lated in some way. and that modulation
causes sideba nds. bu t how tho se side
bands interact wi th the carrier is very
di fferent.

Because no ise basically affects ampli
tude. you can remove it from an FM or
PM signal by cl ipping ( li miti ng) the sig
nal to a fixed amplitude; this does not
change thc frequency or phase and so
doesn 't affect the mod ulation. However,

you canno t remove this noise from an
AM: signal without affec ting the ampli
tude. and there fore the modulation itself.
FM and PM can therefore provide the
bet ter signal-to-no ise rati o that listeners
want for good music, hut getting the best
signal-to-no ise rati o also requ ires a wide
deviation. Hence, f-M signals used for
music also ha ve fairly muc h wider ba nd 
wid th tha n most AM signals.

In those communications applications
where real hi-f sound is not required.
narrow-hand FM (N BFM) with fair ly
small deviation and a small modulation
index can produce bandwidths not much
larger than AM. Thi s is the mode that is
used for most mobile co mmunications
such as amateur repeaters , po lice and
tire communications. business users,
and cellular telephones. II

From Kilowatts
To Femtowatts?

Wrestling with those dog biscuits.

Bill Parker W8DMR
2738 Floribunda Drive
Columbus OH 43209

Attenuation = 10 Lo g (l kW/1O
femtowaus) e 10 Log( 1 x 10' waus/l Ox
10 1' watts) = 170 dB.

This an"l( IUJ11S to one part in
loo.lXXlJXXl.lXXl.OOl.lXXl of the original sig
nal that sueted. EaJ1h..rooon-carth (atE)

ham operators have attenuation pahs of
about 250 dB. High gain. narrowband receiv
ers with low noise preamps are needed to
work the 4HO,OCXJ mile EME path.

As the signal travels in space it is also
spread ing, so o nly a very small fractio n
of the original kW is avai lable to the
ham located far away. The attenuation
due to the signal spreading (the inverse
d istance law) is called path loss. PI

kW is rad iated and 10 fcmtowans arri ve
at the DX sta tion's rece iver?

E = 50 !JY = 50 x to -v.

Are we OK so far?

P = 2,500 x 10-12/50 = 50 x 10.12 watts .

which is 50 picowaus. or 50 trillionths
of a watt.

An 5 -9 signal is actuall y a high level .
5 0 what if the level of s ignal is only 5 -3 ?
With an 5 -9 level equa l to 54 dB and 5-3
equal to 18 dB , it 's 36 dB be low 5-9. A
reduction o f 36 dB means the signal has
been lowered by a factor of 4,(X)() or 212

•

The 50 picowuus. when reduced by 6
Scunits. lo wers the input signal to 12.5
femtowatts . A femtcwau is 1 x 1O- 1 ~

P (watts) = E~/R. wau. what is the attenuation (in dB) if a
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W
hile yo ur transmitters may be
ahle to pro vide up 10 a kilo
wall of power to the transmis

sion line connec ted to the antenna, how
much of that power reaches another
ham's receivin g antenna '? And how
much is needed 10 make the receiver
work'?

Typically. 50 microvolts is needed at
the an tenna terminals o f the receiver to
produce an 5-9 signal. One S-unit repre
sents a nominal 6 dB (decibel) leve l
change.

Assuming the input res istance of the
receiver is 50 ohms. how much power
wi ll 50 m icrovolt s pro vid e '! Le t' s
co nsult Dr. Ohm .



dAntenna .chover Relay
A better way for lcom HF radios.

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714-3108

Fig. I. Sclu-matic diagram o/tlu- outboard switch-over relay that en ables
the HF antenna to be used/or BC band reception in the /com l C-745.

" You ' /1 never have to fumble
with swapping cables on the
back ofyour radio again!"

only handles receiving level signals. so a
power relay isn't needed and the
transmitter's signal path is completely
unaltered.

Finishing touch

I housed the relay and cable connec
tions inside a I " x 2" x l" Sescom
MPB-l '" miniature aluminum project
box and, in tum. mounted the box on one
of the rear screws that hold the IC-745 's

........
""""eccsor--

I--
C-I59

to either the RX IN or BC IN inputs, You
can use the schematic diagram in Fig. 1
as a guide for finding the correct BC
band voltage pick-off point in your own
particular lcom modcl o f transceiver.

The princip les

Here then are the principles: The 8
volt "BC band enable" signal is tapped
off of the junction of D-14, D-15, C-154,
and L-43. and routed to an unused pin (#
24) on the IC-745's rear apron "acces
sory" Molex connector, It 's then brought
into a newly-buill relay box containing a
9 volt SPDT relay which will be used to
switch the HF antenna into the BC band
antenna input on the radio anyti me the
BC band is selected on the dial (and all heat-sink cover in place. Scscom's boxes
automatically), Quite a differe nce in are interesting because they are in " kit
convenience , while still maintaining the form," using flat alumi num sheet stock
isolat ion of the BC band from the rest for the sides and end pieces, but held to
of the HF shortwave band as originally gerber with custom-made extruded alu
intended by leorn. minum angle at the four comers and then

The three short output coax cables from secured with four small Philips-head
the new relay box, which are terminated in sheet metal screws o n the top and bot
RCA "phone" type connectors, do the RF tom ends. They allow for nearly endless

signal routing. The cus to miza tio n. Thi s scheme affords a
only addition inside very neat, low-profile installation, and
the radio itself is the aluminum box provides complete
lhe single DC wire shielding for the relay and cable ends.
to accessory con- The sh ielded cables between the box and
nector n, pin 24. the transceiver's inputs arc literally just
RG-58 or the min ia- a few inches each so they don 't affec t
ture RG- 174 cable the transceiver 's performance. Once the
would be ideal. but switchovcr relay is installed the antenna
any shielded cable will change input ports as soon as you go
works OK. TIle relay to the broadcast band . You 'll never have
and its connections to fumble with swapping cables on the
can be mused inside back of your radio again!
any small project "The MPB-l used by the author (and
box you choose. then o ther boxes in the MPB series) arc avail
tucked neatly away able from Sescom, Inc ., 2100 Ward
behind lhe radio Drive, Henderson, NV 89015-4249
and out of sight. (1-800-634-3457 orders o nly o r 1-702
The new relay box 565-3993 fo r information) . PI

73 Amateur Radio Today· September 1996 69

FromC· l61
cap<dor CIt"l'

To RX preamp's

""" -"'"
To BC Band

PI NetftJOlt nput

From TIR relcJf$
"relaxed" NC conlocT

M
any of the learn HF ham trans
ceivers-those with general
coverage shortwave recept ion

capabilities-c-require physically chang
ing the HF antenna connection on the
rear apron of the transceiver to enable
your ham antenna [ 0 also be used as a
BC band antenna. The changeover also
requires the use of an SO-239-l0-RCA
phono connector adapter to adapt the
normal transmission line PL--259 con
nector to the phono jack input on the ra
dio. This isn't very handy for most of
us- there must be a better way!

Fig. 1 shows one better way. It's a to
tally automatic system that provides a
way around this inconvenience in the
loom IC-745 transceiver specifically;
however, the principle can be used in
most other learn transceivers, though the
details may vary slightly from one set to
another. The receive antenna path is nor
mally looped out the rear of thc trans
ce iver to providc access for a separate
receiver. This loop is broken, and
contro lled by a small relay that feeds it



"The Radio Data Code Manual includes
just about every teleprinter

communications scheme that exists,
explained and diagrammed. "

--,

, SII I
I
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RADIO DATA CODE MANUAL

representing the pulse's stateTI1lt' rc

sultalll Pulse Amplitude Mod ulation
(PAI\I).or Pulse F\l1>ition ~t(-.J uliu il. ln

11'1'\ 1). is shown in .-~ ....
Having to transmit pu lsc~ se

quent ially imposes a limit un just
how fast you can transmit, give n

that l OU G ill only divide a cycle
so many ways.

The solution to thai is to assign
groups of pulse patterns to di ffc r
cur frequ encies. Thus . transmit
ting a sequence of frequency hl ips
may encode quite a few more o.I;,ta
bit s. For example. rat her than
have one frequency for MARK
and one for SPACE. suppose l OU

had one Frequency. :c.a} 500 lit.
for the hit pair " 00: ' lOOn HI [tIT

"0 I." 151X) II I. for " I 0." and 2()( )()
II I for " II." You could then send
the "RY" sequence. 0 I0 IO=R and
IOIOI= Y, ilS 10 1101 1011011011 in
five pulse... rather than 10. With
each pulse taking the "arne time.
you can double the "peed. It is nOI
hard to sec that hy makin!!- this a
tad more complex. hy making
each data word longer and assign
ing more tone steps. speed could
he increased even further. Not
only that. hut hy employing data
compress ion. an instruction could
lump that sequence of Five 10 11
data words into a control word
which says repeat limes five. and
the data wunl onl y once. This Is.
basically, how many forms ofdata
compression wc rk, includ ing
thl»c invol vi ng data transrmssbJl1.

Photo A . Till' Radio Data Code

IManual is aW/i/ll"',. Jor />.\170
[mm Klingr nfuss P"blinllimlf.

--- - -
o '!WIlli" r-t- I

I '- - '-
0 0<10 111..
-

Nnw, how ahuut some altcma
riv e schemes? Two such tech
niques employed along the way
used brie f pulse", to encode data.
rather than longer segments. Por
examp le. with a "standard" 60
word-per-m inute rad iote lcrypc
signal. each data pulse is 22 mscc
long. What if a brief pulse was
sent during each 22-msee win
dow. with either ih amplitude
or position within the window

Unfortuna tely, FSK presumes
'cry stabl e rransrmucrs and rc
ceivers. The level of shift is ccr
tainly le...s than one kilohert z, and
dri ft in either the transmitter or
receiver of any significant degree
would he intolerable . VHF trans
mitters . espec ially ea rly ones,
would not maintain this degree o r
stability. Use or an audio tone.
shifted in frequency in a manner
similar to rS K. became the stan
dard on VHF link .... This AFSK is
more useful than it appears at fiN
glance. Rcal tzc that transmi tting
tone ", m er radio is not that differ
ent from transmitting tones over
telephone wires. and this scheme
forms the baxi, of a ll those com
pul er modems. networks. and the
World Wide w eb.

Other techniques

DOlle properl y. this system is vir
tually immune to interference
and. since fading normally affects
only one of the ~1AR K or SPACE
frequencies at a time. proper usc
of the huilt-in redundance makes

fadmg no problem either. The fre
quency shift in vol ved may he
anything from kilohertz to frac
tions of a hertz. which might be
more properly cal led "phase shirt."
Inamateur circles the original stan
dard. before modern equipment.
computers. and handcram. was RSO
Hz: nowadays. most FSK signals
are shifted only 170 Hz.

Fi1!. 2. 11/ FSK. a carrier is sliifll'll in [ requencv to correspond 10
M ARK and SPACE.

['"
~u

either with frequency modula tion
of the RF carrier frequency. FSK
(or frequency shift "eying. ). or
with freq uency modulation of a
superimposed audio signal.AFSK
(or audio frequency shift "eying).

In FSK. a carrier is shift ed in
frequency to co rrespond to
MARK and SPAC E. Fi~ . 2 dia
grams this nicely. This system. as
are all to follow. is a redundant
system. That is. information is
o btai nable by looking at either
~tARK or SPACE. even in the
ah..cncc of either one. Remember
that in on-off keying. if you lose
the SPACE you have a steady
~lA R K . and i f you lose the
MARK you have nothing. Trans
mission of FS K is acc omplished
by shifting the transmitter VFO
in step with the digital signal. and
reception by decoding either or
bo th the ~ I ARK and SPACE.

A bcucr way to send RlTY is
by presenting a constant signal for
the ~tARK state. changtng it in
some way to represent the lTV
signal. Changes may he intro
duced in amplitude. frequency. or
by a superimposed modulat ing
wavefo rm . Direc t amplitude
modulation with the digital sig
nal approximates on-off keying.
with its attendant flaws .

Over the years. a frequency
modulation technique has arisen
as the most-used amateur mode.

FSKand AFSK

Amateur Radio Teletype

- - - - - - 0 10 -0"-- - --
Juo·.. .

R I- Y I
"""M

, I ' ~I I I~ I s l ··..~r. l ,r,t · r · • r 1'0" t, 1- -•• • ' n •I • ,
'I'A(( - '- '- '- '-

"';/:. I. On-off /';e.\";/I.':.
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Early modes

La..t month I discussed some of
the ways thai d igita l informat ion
Coin be impressed unto a single
signal. What I ten out. though. is

the me chanism for purring th at
stgnal ovcr a radio wave.After all.
the name of this column is " RlTY
Loop." no[ "ITY Loop" !

Recall for a mome nt th at the
schemes we carne up wnh last
mont h basically involv ed asscr n
hling a group ofo n and off pulses
into a sequence that would rcprc
sent one lcncr. number. or ma
c hine function . The idea is 10
transmit th ese pul ses . scqucn
t ia l fy. on an amateur radi o
frequency.

The first sche me tried . way
bad.. when rudiotclctypc was fi rst
starting out. was called on-off
keying Very simple 10 und er 
stand. and conceptually the obvi
nus first choice. on-otf kcymg just
keys the transmitter in step with
the code pulses. creati ng what is
in effect a very high speed C W
signal. Fig. I illustrates this tech
niqu e: other figures arc also
grouped here for comparison.The
advantages of this technique arc
related mainly to simplici ty in
transmuting: You merely hook the
teleprinter to the key jack. Recep
tion is also easy. with no need for
the fancy circuits other techniques
demand. The disadvantages 0 1'
this simple mode relate primari ly
to interference susccprib ility and
fading. A nearby CW signal can
wipe out an on-off lTY station.
and fading can remove whole
letters.

Brrv LOOP

Marc I. Leaves. M.D. , WA3AJ R
P. O. Box 473
Stevenson MD 21 153



Fig. J . AFSK. audio frt'qUt'llcy shif t kt'Jing.

tlU lh ~
210 Utica Street Tonawanda, NY 1-1150 (716) 692-.5-451

POWER AMPS
& PREAMPS

TxID-1
TRANSMinER FiNGERPRiNTiNG SYSTEM

TxID"" Software and IBM/Compatible circuit card,

Now Skippireq V ERSiON 2 SOfTwARE
wiTHAUTOMATic MATCk ANd COMp ARE!

TxlDIMTxPorterlM
EXTERNAl A dAp TER fOR Mobile OpERAlioN .

CoNNECTS IhE TxID TO YOUR LAPTOP CoMp UlERI
TxID-1 f i /OGf IlPlli" i" t SW 1'l'l lLi lll S" f na- 4.llf $699.00 Plus
TxPorter'w MohilE 01>( II4. l io ," A(I 4. lll fll $249.00 SIH

Ca ll for more informat ion,
Info: (541) 687-2118 Fax: (541) 687-2492

CIRC(.E 339 ON READER SERVICE CARD

AM & FM 2.0 Mhz - 1.2 Ghz, 2.0 Mhz - 2.3 Ghz

$75.00 to $450.00
ATV TRANS MITIERS FOR FM 23CM & 33CM

ATV Transmitters - Transceivers
Down Converters 70 CM Up

Cable VIDEO MODULATORS INCLU DING
Power Amps. 3 W Output

DIGITAL READOUT on FREQ UENCIES.
P.A. with or without TIR

5275.00 1"0 TIR 5318.00 WITII TIR
Others products inc. ATV samplers

Write or call for catalog

• • 310 Garfield St Suite 4
~ PO Box 2748

E LECTRONics Eugene, Oregon 97402
ht t :/ /www.mot ron.com

".

...

un iversities and po wer industry
firms to recognize this new
lechno lugy's potential . It's the
same blindness that killed
Centronics. which was the largest
manufacturer of printers in the
worl d- for minicomputers. Mi
crocomputers blew them away.

When we're able to generate
power at a tenth the cost of fossil
fuels 5O(.·h ID' coal . o il, and natural
gas, there will he no power bloc
strong enough to stamp this out.

The fuel and power co mpa
nies are work ing on the basis of
" to hell with tomorrow. le t's
ma ke all we can right now." So

Continued on puge 76

Cyrill ic, Greek. Hebrew. Japa
nest:' . and other non-Latin alpha
bets, and just a bo ut ev e ry
tele p ri nt er c o mmunic at io ns
scheme that exi sts. explained and
diagrammed.

ftloto A. shows the cover of this
6lO-pagc publicatiun, which is avail
able for DM70 fromKlingenfuss Put;

hcauons. Chock (lU I Jeorg's stuff
on his home page at: http:"
o u rw or! d .c o mp us e r ve .co ml
homepageJKJingcnlussiurdrnp him
a letter at Klingenfuss Publications,
Hage nlobcr Str. 14, 0 -72070
Tocbingen, Germany.

Stop by the R1TY Loop home
page as well. at: hnp :1I
www2.ari.nctlajr/l1ty/for colurrms.
features. and other items of interest
to dig ital amateurs. The full listing
for the RlTY Software collection
is on li ne there. but it is also
a vailable by sending a se lf-ad
d ressed. stamped envelope to the
address at the head ortbis colu mn,
for those of you who are not yet
o nline or who cannot download
from the Web. I look forward 10

your comments and questions, as
a lway s . at ajr @ari .net, Marc
WA3AJ R@aol.com. or 75036.
2501 wcompuscoecom. m

Refe rence books have lung
been lucking ill th is area. but a
new one has been pu bli shed
which includes just about every
thing rnc digital amateur could
want in the way of such informa
tion . Our o ld frie nd , Joe rg
Khugenfuss, who has been writ
ing amhoritanve tomes for about
30 years now. has published his
15th ed ition of the Rudio nasa
Code Manual , It inclu des a ra n
of meteorological codes with de
tailed examples. e ver 10 .0011me
teorolog ica l stations index ed .
aeronauncal rclcco rnmunications
abbreviations. company and air
craft designators. CW and R"IT Y
alphabe ts for Arabic. Chinese.

New reference book

All of these schemes have co n
eemed themselves with only o ne
end of the data transm iss io n
scheme. B UI transmission implies
reception. and the re are qui te a
few techniques furcnharll:ing data
interchange as well , other than the
simple ·'1talk. thenlisten to you"
mudd . This is where we get to
packet.A~1TOR , and the like . but
this is also for a future discussion.

NEUER.RYOIE
Con tl'm!l'd .Irom puye 60
personal computer revo lut ion
almost ent ire ly.

Bill Gilles and Slew Jobs. the
two must success ful personal
computer prone... rs. were both
college-dropout entrepreneurs.
They're both bill ionaires now.
Ihanks 10 me blindness (aka stu
pidity ) o f the computer industry
professionals.

Today this whole scene is he
ing replayed ill the world o f
physics and power. Will the fu
lure tllilns o f power be today's
cold fusion pioneers? II 's most
likely . given the refusal o f

Fig. -I . Plilst' Amplitud, stodutouon (PAM), or Pulse Position
Modulation (PPM' .

ClRC(.E 248 ON READER SERVICE CARD



VHF and Above Operation

Hum..... 72 on your FfHK1bKlc U«I

RBoUE I) B EYOND

there arc liabilities and attributes.
On the crys ta l's side of things. it
produces a very clean local oscil
late r s igna l ( lo w- phase noise
products]. However. its frequency
accuracy (stability) is of concern.
Its e rror increases wit h frequency
mult ipli cation as it is subject to
the e ffects of te m perature an d
voltage shifts.

The solut ion tha t our San Di
ego Microwave Group cho se was
10 replace th e c rystal circuitry
wit h one o f our Q ualcomm sur

plus synthesizers. because we had
the material and wanted to make
usc of it (the prime d irective: lo
cat ing inexpensive materials ).
The synthesize r was frequency
agile, so we reprogrammed it to
pro vide 2 160 M Hl d irectly fro m
a Yea-controlled osci llator co
located on the Qualcomm synthe
sizer PC hoard. It maintains high
accuracy because it is driven by a
10 M Hz referen ce osc i ll a tor
which is accurate to I hertz in 10
MHz. pro viding accuracy at 2 160
MH z to wi thi n a few hund red
hertz.

This synthesizer output is about
+ 10 dBm and is a direct connec
t ion to th e mixer. Howe ver, all is
not perfect here, as you must re 
alize. While th e synthe sizer is
qu ite trcque ncy-ugil e , i l docs
have so me noise products. Phase
noise is degraded in comparison
to a crystal oscillator. With a syn
thesizcr, phase noise is something
you have to live with. compared
to a crysta l operating at 100 MHz
and mu lt ipl ied to th e 10 G il l
ban d (a test point for e valuation
of the crystal and synthe s izer).
The crysta l oscillator produces a
spectral-clean local oscillator sig
na l (at 10 G ill) with phase noise
product s down about 70 dB or

Photo H. New-stv!e cabinet that
is shorter ill hd gh' than o td
stvte cabinet. Cabinet provides a
hardened interior for protection
ofmicrowave circuitry. and pro
vides an RF tight-enclosure.

Ftrst . lcts d e scribe Pete
W6DXFs sta tion . This sta t ion
was Maned as a kit from Micro
wave Modules. one of their series
o f no -tunc transvcrter kits fo r
2304 MH z. Pete had modified the
original PC hoard c ircuitry : he
remo ved the crys ta l o scillator
multipl ier circuits and replac ed
them with a microwave synthe
sizer that our group makes avai l
able. This modification was done
to provide increased frequency
stability for the loc al oscillator.
making exact frequ ency setting a t
230-1 :\oJllz a reality.

Now, there is noth ing wrong
wit h a crystal osci llator that op~

Crall'S ncar 100 MHz and its as
sociated multiplier circuits used
to increase its freque ncy to the
microwave range. The problem is
that the crysta l has a frequency
stability problem you should tIC
aw are o f. As with an y circu it .

station. as did Kerry and I. This
gathering . a t Ke rry ' s home ,
proved to be qu ite enjoyable. We
made man y coniacts using both
widebnnd FM and SS B operatio n.
One fun ny aspect was that we
all had selec ted the sa me IF
frequ ency o n 2 meters ( 144. 1
~ I H z using a 2160 ~lIz local
oscillator frequency).

When we fi red up the tr ans 
ceivers. we found that all stations
bei ng co-loca ted produced very
good co nt acts o n 2 m eter
feedthrough. This produced quite
acontusion factor at first. unt il we
se para ted thc 2 me ter bl eed 
through from the 2304 MU.... ac
tual RF. Y>'e d ircctionalizcd the
rest antenna.. al each other and
when we obstructed the direct
antenna's path we would get a 5
to 6 S-u nit decrease in signal
st rength . We covered the amcnn a
up with our hands on the recei v
ing end of the path for this test.
All stat ions were located inside
the garage or our on the patio for
initial tests.

On the next cut of operation.
Kerry and I tes ted a path of some
four miles. wit h an excess mar
gi n of 60 dB in signal on this short
path. We were using about 25 mW
transmit power and a 3O-inch dish
for thi s rest. While thi s was a pea
nu t-whis tle , it wa s sti ll a working
station.

Construction techniques

Our new project

The 10 G Hl hand that micro
wave equipment can tIC obtained
for is just wh at this column is all
abou t: diffe ren t mate ria l being
used to cons truct tra nsceivers
fro m scrounge d materia l obta ined
from surp lus. in addit ion to using
the Qualcomm 3036 PLL synthe 
sile r chip. This chip and the sur
plus PC hoards our gro up has
available have given us the ahi l
hy to provide for frequency gcn
erntion for these converte rs easily
and inexpens ively. It is fitting that
the local oscill ator (LO ) is the
bas ic building block of all con
verters. The main premi se here is
thut if you can lind an La for use
in a converte r at one or several of
our microwave hands . the other
p art s fo r constru c tion o f a
trans verte r arc not far behind.

Th e fi rst rig 10 he construc ted
w ill he fur 2304 :\on l / : the month
following. it will be a rig for 3456
~1HI.; and the month after that. a
rig for 5760 MHz. What shows up
and who construct s a rig for
which frequency has been left up
to the indi viduals wishing to par
ticipate. I am sure those who par
ticipate will not produce a rig for
each of the frequencies as this is
quite ambitious. but I am also sure
that there w ill be quite a few di f
fcrent rigs to make things inter
esting. j ust 10 see what shows up
for testing in preparat ion for the
Ju ne YHF/U I IF contests .

The prime ingredients in any
project arc imuative and direc
tion. and we seem to be blessed
with lo ts of those qualities within
our group. Pete W60XJ had the
head stan on this frequency as his
station was partly assembled prior
to the beginning of our huilding
program . Pete had been prodding
us to get on 2304 as well as 1296
MH l , nut when we annou nced the

PIIOlf1 A . Basic ca binet s II"II("tllre fast -paced drivc to construct a
(old-,\"tylr) from QlIa fcomm. 2304 ~Hl rig for ne xt month. he
From panel contains DC IJlJll 'U scrumbled just as fast as all o f us
conIJeclor; input If"lolltput RF to finish a 2304 M Hz tran sceiver.
coax c(}/meclors. Toggle switch Well, the next month carne and
used for manual RX/lX transfer seve ral 2 Gl lz rigs we re con
COli/mi. suu ctcd . Pete W6DXJ brought his
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2304 MHz-A Club Project

Me mbers o f th e San Diego
Microwave Group hav e e m 
barked upon an ambitiou s con
struc t io n p rogra m. ai m ed at
increasing our amateur ran ks with
operational transceivers for the 2.
3. and 5 G l lz amateur bands . Our
intent was 10 put together the sim
plest basic tran sceiver for use a t
o ur monthly grou p meet ing s.
Kerry N6 IZW's inte nt was III con
struct a transceiver each month
for the 2, 3. and 5.6 G Hl ha nds.
Sounds like a very nmhuiouscon
struc tio n project : however. the
driving force wa s to make some
of these rigs usable in the June
YHFIUHF contes t.

Th is project was not intended
to he a backbreaker. nut rather an
inte restin g consrrucuon projec t in
our lo we r microwave b ands .
Nothing was set in stone as a rigid
design : the only requirement was
that the rig. should be capable of
operation with either narrowband
E\1 or SS B. This meant that the
bas ic de sign has to he . at mini
mum. a local oscillator. a mixer.
and an antenna. The most crit ical
part of any system is the local
oscilla tor, as its stability mU!.1 he
sufficient 10 support operat ion on
narrowband F~ as we ll as s ingle
sideband .

C. L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger l ake Ave
San Diego CA 921 19
mtemet ClhOugh @aol.com
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free-thinking flow of new expcri
mentation in electronics , for pure
research and for developing un
tri ed concepts at the amateu r
level. I can't desc ribe an exact
product that has been deve loped
in this manner, However, when
ideas can take o n this amateur
e lectronics type of development,
train and apply them to tes ts and
implementat ion; new technology
may be the result. A mateur radio
is not j ust a ho bby to a lot of ama
teurs employed in the electronics
industry today. To many of us, it
has become an outlet for personal
satisfaction and enjoyment-pur
suing new and interesting tech
niques. 11 is to these innovators
that we owe much, and they pro
vide a source for new and inter

esting material.
These are some o f the benefits

and prob le ms associated wi th
these diffe rent types o f oscilla
tors , like the synthesizer and the
crysta l-multiplied osc illator. Take
a look at the concerns and decide
for yourse lf. The bouom line on
.....hal to recommend is what you
are able to locate and use inexpen
sively 10 (.-cnstruct you r sys tem.
That's the real choice for the pure
enjoyment o f the task. That is what
surpl us is all about to the radio
amateur- inexpensive ahemcnves to
sol ving a circuit prohlem.

So much for innovanon. Let's
get back to the local oscillator and
the rigs thai were co nst ructed.

equ ipped. transmits, I only have
to adjust the clarifier to make con
tact. If only one station in your
area operates with frequency syn
thesis, then ce rtainly that station
can be used to set others on fre 
quency, re moving that cle ment
from preventing you from mak 
ing contacts. Your cnjoyment w ill
increa..c when frequency di spari
t ies can he reduced or elim inated.
M:y recommendation is: don' t ro
tate the di al up and down the band
searchi ng for a 2-kHz-wide sig

nal in the vast megahertz bands.
Don't shoot down the vast fre 

q uency available on the micro
wa vc ba nd s ; the se le nd the
amateur ope rato r the abili ty 10

explore many new and different
modes of communications. There
has been muc h intere st generated
in the ne w co mputer innovations
for packet ope ration using wry
high -speed modems wi th ve ry
large ba nd widths. Th is type o f
system, <IS well as ex periment a
tion in video transmission. re
q ui re megahertl.- f reque ncy
bandwidths for test and develop
ment by amateurs using amateur
microwave freque ncies. That is
one o f the reasons that we have
atte m pted to push for ward con
struction on these hands. My con
struct ion project might be pan of
the developme nt o f other modes
of operation yet to heenvisioned.

The ability to do this work o n
the amateur band s has enabled a

Photo C, Interior of2304 MHz comuler. The Qualcomm 3036 syn
thesizer is at bouom right in the metal container; the IO MH:. crystal
is wrapped in black rubber for shock resistance. The amplifiers re.
quired -24 volts , so I used an LT-J07U switcher 10 cO/wert f rom +12
volt 10 -24 volts. Top: receive and transmit amplifiers, mixer in the
middle.

TX AMPLfIER

QUALCOMM
3036
SYTHE~ZER

controlled oscillators, and many
debates about each method's mer,
its and problems. Ho wever, at the
amateur le vel there are no "deep
pockets." For me, the bono m line
is that whe n a crystal can be made
as accurate and inexpensive as the
synthesizer, then I will move over
10 the crystal. If you have the crys
tal and it is the only oscillator you
have, don' t get me wrong- use it.

The synthesizer is a very good
oscillator and works .....ell .....hen
we forget ahout the mystical prop
enies it is supposed to have . I
hope I have helped to sho w that
it can be used with re lative ease
by modify ing commercial mate
ri al for m ic rowave frequen cy
generat ion. The prime be nefi t is
very high frequency stability,
comparable to VHF radio opera
t ion. Having this stability in a sys
tem removes one more obstacle.
mak ing that rare or interesting
contact easier.

Once you have tried high sta
b ility operation, you wi ll not miss
the hit-or-miss operation of tun
ing for contacts. It can be done,
but take my word for this; when
yo u say, " I ' U m e et you o n
2304. 100 MH 7-," I kno w I a m
there. When the other stat ion so

2,.",.
HT

Power SUpply
+12V In
-24VReg Out
LT-1070

• • r-L-,.~~

~. .
""""IlOARO

lOCAl
esc
3036

I I

Crystal YS, synthesizer

Fig. 1. Block diagram and parts placement diagram of the 2304
MHz conven er shown in Photo C.
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There has been muc h discus
sion about the merits of crys tal
os c i ll a to r \"S . sy n t hes iz e r-

1)( AMPUAER 0 COM""'"

"~I RX PRE-AMP

more. Comparing this to the syn
thes izer when mulliplied to 10
G Hz (an equal playing field for
measurem ents), we measured
phase noise prod ucts 35 dB down.

Now, you say this is worse than
the crystal oscillator. Well, yes it
is, but consider the sim plicity and
ease o f converting a syste m that
has excellent frequency stability.
The synthesizer has a frequency
variance at 10 GHz of less than
several hundred hut:.! When used
at lower frequencies, such as 23()..t
or 3456 MHz, it is quite supe rior
to mo st anything else . (Yes, I
make these surpl us synthesizers
av ailabl e. When you have some
thing that is relative ly inexpen
sive and operates very well you
can't stop beating its drum. Tbese
synthesizers can be con ve rted
fro m their original state to a new
frequency much more easily and
with m inimal test equipment and
cost, than other me thods such as

crystal oscillators and associated
multiplier strings.)
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RFIN/OUT TO MIXER

phase-locked circuits next month,
along with the 3456 MHz rigs.

Antenna switching was done
with only one coax- ial re lay as the
microwave module system used
separate receiver and transmitter
amplifier strings. Po wer supply
requ irements were easier in this
system as almo st all of the power
could come fro m a single Iz-von
OC-regulated unit.

The rigs that Kerry and I con
structed were almost ident ical,
mainly because we found two sets
of commercial j unk to use in our
transceivers. An o ld Collins radio
for 2.3 GHz provided us with bcMh
receiver preamplifiers and a 100
mW transmit amplifier. The re
maining local oscillator and other
circuits had to be const ructed
from scratc h or modified from
Qualcomm surplus material. We
used surplus Qualcomm alumt
num cabinets to contain our mi
crowave circuitry. These cases are
heavy heat -sinked, ri pp le- fin 
ished, and quite attractive. They
afford a nearly bulletproof trans
portable case for fie ld use o f our
microwave equipment.

Thc synthesi zer we used was
reprog rammed fo r 2 160 MH z,
driving a double-balanced mix er.
The output o f the mixer was fit 
ted with a evanescent (waveguide
belo w cutoff) filter that is reason
ably sharp and casy to construct
with simple tools.

Next mo nth I will cover the
detailed infonnation on the eva
nescent fil ter and provide detailed
info rmatio n o n convert ing the
Qualcomm synthesize r for ama
te ur rad io use. Best, 73 ChUCK
WB 6IGP; c1hough@aol.com. Fa
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Pete W6DXJ had a long loop
yagi antenna for usc at 2304 MHz
that coupled to his tra nsverter,
purchased from Microwave Mod
ules. Pete made a few modifica
tions to the Microw ave Modules
rransvener's basic ci rcuit. He in
cluded a low-pass filter consist
ing of a n RFC and a 20 pF
capacitor in the 144 MHz IF cir
cuitry. lie did not build the crystal
multiplier oscillator string; he used
one of Ihc Qualcomm synthesizers
instead. l uckily, the output fre
quency from the crystal siring was
a frequency that the synthesizer
could generate: 2 160 MHz.

The remainder of Pete's rig was
original microwave modules cir
cuitry. Pete commented that the
synthesizer approach was quite
easy, but he had plans for a much
more personal pursuit for ex-cel
lence in construction o f a crystal
oscillator string, providi ng ex ter
nal phase- locking o f the crystal to
a high-stability 10 MHz crystal
reference. This mo re e x- pensive
approach wo u ld y ie ld a great
low phase noise osci llator and a
frequency-accurate unit.

What Pete intends to construct
is a phase-locked loop that will
maintain the main oscillator crys
tal at a precise frequency, el imi
natin g the frequency uncertainty
of home-constructed osc illators.
It is 10 be phase-locked to a sub
multiple of 10 MIlL Kerry and I
developed the circuit man y years
ago to loc k Frequ ency West
"Brick"-typc oscillators. This is too
much to go into this month, so I will
cover the synthes izer and the

W60XJ's project

Fig. 2. S implest IF switch fo r 144 MUz transf er ofRXITX IF switch
ing. Operation uses toggle -switch actuated coaxial relay. Adjust
value for transmitter attenuation. I used a 10 dB aUenu(/wr (two
each I/O-ohm resistors, shunted by 75 ohms); other values a re pos·
sible (20 dB equals lwo each 68·ohm resistors, shunted by 270
ohms], Use carbon composition for RF use; 112 watt suitable for low
power transcei vers (le ss than 1 wall power output].

CIRCLE 22 ON READER SERVICE CARD
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A Waist Is a Terrible Thing to
Mind RYU

Ham Television

t'hoso A . Michel Von/an/hen HB9A FO successfutlv completes a / 11'0

way 10 Gllz A1V QSO of 592 kill (36X miles] with FUSR 011 the
is/and of Corsica on 10 GHz A7Y. from his ~'antuge point near
Barcelona, Spain.

how lo ng will the coal last? A somewhat sobering statistic
Fifty-seven percent of our ctec- emerged from my TV. I was
tric power in the US is gene t- tuned to a PBS health show and
ated hy hurning coa l. and it was pointed out that of the few
they're using over one billion people who manage to live to
Ions of coal a year. A couple 85. over 80% are seriously irn
generations or so do wn the line paired . Is that what you want 10
our desce ndants will have 10 1001.: forward to? If you are one
make do with a wo rld stripped of the few 10 make ilia 851 Most
o f coal. oil, and natural gas. people drop dead of heart attacks
just as most of the world has and cancer long before that.
already been stripped of old- Heck, I' m already to the age
growth forests. It 's interesting where hal f of my comcmporar-
to fly over the Northwest's for- ies arc already dead.
ests and see thousand s o f ac res The comforting thought is that
of what recently we re fo rests , hardly any fat people live that
with eve ry single tree c ut long. so if you' ve got a big gu t
down! Clear cutt ing. I' m th ink- you at least won't have to worry
ing more a nd more as a n ecolo- about being seriously impaired
gi st, though I haven' t been in your later years, because there
converted into a fanatic. But aren't goi ng to be any later
we su re do need to get cold years. Having been fat most of
fus ion power gene rators re- my life, I know all about the see-
searched and developed . saw o f d iets that about 2% of fal-

So, are yo u go ing to be o ne tics manage to overcome. I' ve
of the people who reads about been there and done that. Done it
wh at happens or arc you going endlessly.
to be o ne who he lps make I know how delicious ice
things happen ? Remember, j us t cream is. I know all about Dan-
abo ut e ve ry maj or brea k- ish and ju icy hamburgers. But I
through in science has been also know I' m having enough
made by amate urs. Not all o f fun irri tating the heck out of you
the perso nal compute r pioneers to st ick around a while and keep
got to be billionaires, so me j us t in touch with my fat friends via
made mill ions . Oh. well , the re my Ouija board instead of 75 or
are always winners and losers . 20m. I know about the poisons

I urged my 73 readers to get which can knock down my im-
into microcomputers 20 years mune system and allow cancer
ago and hundreds have thanked and other miseries to take over.
me for helping them to break Anyway, as I' ve mentioned be-
loose from their jobs to start fore. a litt le over 20 years ago I
their own companies. I don 't finally decided thai enough was
th ink there ' s e ver a hamfest enough. I went on a 1,500 calo
where o ne or two hams don ' t rie die t and stuck to it throu gh
thank me for kicking them in thin and thin, dropping about
the pants. Wel l. I'm still afte r two pounds a week until I'd lost
you to do bener ... for yo ur- 8S pounds. And, by changing my
sel f, your kids. our cou ntry. eating habits, I've kept it off.
and the world. I want you and Can the Bicelecrrific r reset
your family to be heal thy and you r appe stat , ca using you r
prosperous. So r m read ing ev- body to shed all that lard, as Bob
ery book I can fi nd that I th ink Beck claims? I haven't heard o f
may help you toward wisdom anyone else doing it yet, but it's
and a longe r life. And I'm find- still too early. Most of the re-
ing so me amazing books. search with it has been toward

Ho w difficult and expens ive eliminating viruses, microbes,
is it to be a cold fusion pic - parasites, yeasts, and fungi in the
neer? The leader in America blood. 1 am hearing from fai rly
today is Denn is Cra vens, a sc i- healthy people who've cxperi-
ence teacher fro m a small mented with the gadget and have
Texas community co llege who ac hieved an even higher level o f
put together a la b in his garage. health. I hope that more doctors
His tot al investment was under will try to overcome their indoc
S5,OOO! lie's recently moved 10 trination by the pharmaceutical
New Mexico and is hel ping industry and help research the
Jim Patte rso n de ve lo p his potential for this approach.
Patterson Pale nted Cell . Jim is If you want to learn more
an inventor and he 's my age . about what's go ing on, check out
Dennis is in his 30s. Conttnued on page 77
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Bill Brown WB8ELK
139 Angela Dr. Apt. B
Madison Al 35738

Record ox on 10 GHz

Although most AlV activity in
the US ex ists on the 70 em and
23 em hands (some groups also
uti lize the 900 MHz band). it's
rare to find much going on in the
higher freq uencies.

One o f the best-kept secrets up
here is the 10 G Hz region. It's one
of the final frontiers for ATV, a
place where most equipment must
be horne-brewed . Fortu natel y.
this is one o f the easier bands
to bu ild equipment for. d ue 10

t he a vail a hl lity o f s u r p lus
Gunnptexersr and sate lluc TV
re ce ivers. Th e 10 G H/. band
seems to be used mo stly for short
haul dedicated links for repeater
systems and speci al events,

but there arc a few dedicated
folks who enjoy pushing this band
to the limit. Many ATVers are de
terred by the misconception that
the dis tances that can he covered
fall far short of what you can do
o n 70 em. This may be true with
lo w-power systems (the typical
Gunnprexcrr system runs less
than 100 milliwans). hut when
you factor in tro pospheric duct
mg, higher power, good antennas ,
and the ability to aim your an
tenna precisely, you can ac hieve
remarkable OX o n this band .

Go the distance

On May l Sth, F IJSR set up his
10 GHz system on the island of
Corsica in the Serra di Pigno (grid
square JN4 2RQ) at a height o f
960 meters (3 14Xfeet). Il is ATV
system consisted o f a ORO syn
the si zcd transm itte r o n 10.450
Gllz fed into a TWT (Trawling
w ave Tube) amplifier, which de
livered 20 watt s to a 40 em diam
eter (1 5.7 inches) lkea parabolic
dish. For receive. he had an off
se t feed an tenna o f 85 em d iam
eter (33 .5 inchcs), a non-modified
Astra LNB, a +500 ~t ll/_ con
verter which fed into a standard
lVRO sa tellite recei ver, in par
allel with a voice receiver. to hel p
aim the d ish .

From his vantage point at Si
erra de Montseny near Barcelona,
Spain (gr id square I N I IlIT and an
a lt itude of 1650 meters, 54 12
fe et), Mi che l Vo n lant he n
HB9AFO SCi up his ATV sys tem.
He had a DRO tram min er on
10.480 GH/_dri ving a I watt
solid-state power amplifier, which
fed a 40 em (1 5.7 inches) d iarn
crc r parabo lic d ish. His rece ive
setu p co ns isted o f a I meie r
(39.38 inches) d iameter dish with
a high precision wei gear system
10 point his antenna accurately.



Photo B. FUSR sets up his sta tion on the island of Corsica.

This fed into a modified Astra
LNB with a noise factor of fj.? dB
and a modified AR3000 receiver
followed by a narro wband ATV
FM demodulator, in parallel with
a normal TYRO satellite receiver.

TIle distance between these two
stations was 592 kilometers (368
miles). T he 10 GH z F M ATV

same locat ion on the island of
Corsica) and HB9AFO from adif
ferent location on Pic de Nore, in
the Department of Tam in France
(IN13FJ). This contact lasted more
than two hoors. Both contacts were
made around sunset.

More details will be published
in the French and Swiss ATV

TVe-4G
only $89

SEE THE SPACE SHU~#IDEO
AND GET THE ATV BUG
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio f rom their TVRO's tuned to Spacenet 2
transponder 9 or weather radar during significant storms, as well
as home camcorder video from other hams. If it's be ing done in
your area on 420 - check page 538 in the 95-96 ARRL Repeater
Directory or call us. ATV repeaters are springing up all over - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters,
add any TV set to en 2, 3 Of 4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You dont need computers or other
radios, its that easy. We also have ATV downconverters, anten
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz

bands. In lact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you can.
Hams, call for o ur complete 10 page ATV catalogue.

"You can achieve remarkable DX
on this band."

(818) 447-4565 M-Th 8am-5:30pm

P.C. ELECTRONICS
2522 Paxson Ln, Arcadia CA 91007

Visa, MC , UPS COD
Email: tomsmb@ao l.com
24 Hr. FAX (818) 447-0489

Photo C. Aft er traveling 592 km (368 miles), this is the reception of
FUSRJP/fK's IOGHzA7Y picture as received by EA3/1l89AFO/P in
the Sierra de MOnlseny, Spain.

Lawyers. Lawyers!

life of cancer patients one day?
In fact, prostate cancer patien ts
have a longer probable life if
they are not treated than if they
are. Without treat ment you can
expect to live around 15 years.
With treatment yo u'll probably
live less than five years.

There arc several alternative
approaches which have bee n
successfu l in curing cancer, but
since they don't involve pill s or
shots, there is no way for the
pharmaceutical industry to make
money with them, so they have
nor been investigated. Plus
there's no group to put up the
$250 million it now takes to get
a new medicat ion or procedure
approved by the FDA ... a 10
15-year process which keeps
thousands of government em
ployees from getting more pro
ductive work.

How about it- will I be shak
ing your hand at Tampa in
November?

Cancer

A high percentage of us are
go ing to die of cancer, but
how much do you reall y know
about it? For instance, are you
aware that despite the 25-year Our media co mpatriot s will
multibillion-dollar war on can- no doubt try to make a big deal
cer we' ve waged, that " med ical over our lawyer 's decision to
science" has not extended the Continued on page 79

73 Amateur Radio Today · September 1996 n

NEUER SRY DIE
ConttnuedJrom page 76
the latest $10 AIDS booklet
from Radio Bookshop and invest
$10 more for a copy of Bob
Beck's talk at the 1996 Global
Science Congress. It's a lulu. He
lo st 85 pounds without diet ing,
and also regrew a full head of
hair. And he was the re as living
proof. No more fat, bald o ld
Bob. II took years off his age.

It's your choice: an early
death via fat, a lingering death
via poi sons, o r vibrant health
when you're thumbing your
nose at the Social Security
people. But this is a choice you
have to make now, nor after
you're in the hospital with can
ce r, a heart attack, stroke , or tied
to a rocking chair in a nursing
home as a gibbering veggie.

publications 85+ (ANTA) and in
Swiss A7Y News. A VHS video
cassett e will be available soon
showing this QSO. If you would
like a copy, write: Swiss ATV,
P.O. Box 301, 1024 Ecublens.
Switzerland. Thanks to Michel
vontonmen 1189AFO fo r th e
a bo ve inf o rmation a nd th e
photos. FS

contact was two- way, with the
signals varying between PO and
P5 with color. Qu ick signal fluc
tuations were observed during the
contact , probabl y d ue to t he
strong wind, fog, and intermittent
rain in Corsica. Two days earlier,
a si milar QSO was successful
over a 574 kilometer path (357
mil es) bet ween FtJSR (at the



NumtHr 18 on ygur Fft1db"d cllrd

SPEC I HL EUENTS
Listings are free of charge as space permits. Please send
us your Special Event two months in advance of the issue
you wan.t it to appear in. For example, if you want it to
appear In the December issue, we should receive it by
Sept.ember ?O. Provide a clear, concise summary of the es
sential details about your Special Event.

UNIONTOWN, PA The Uniontown SEP 14
ARC will hold its 4 7th annual
Gabfest at the club grounds located PRAI RIEVILLE, LA The Ascension
on Old Pillsburgh Rd. , beginning at ARC will hold its annual "Gonzales
BAM. Free tailgate space with reg. Hamlest" a t Ihe Gourmet Catering
Talk-In on 147.045(+) an d Inc. bldg. on Hwy. 73. Setup at 7 AM:
147.255(+). Contact Carl WA3HQK general ad mission at 8 AM . VE
or Joyce KA3CUT Chuprinko, Rt. 6 Exams, Fox Hunt. Dealer and swap
BOK 231 ·CC, Mo rgantown WV tables available. Contact AARC,
26505. Tel. (304) 594-3779. cia Shane Dugas KK5LC, 37150
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SEP 26-29

SANTA ROSA, CA The Sonoma
County Aado Amateurs, Inc. wiI hold
their ClI'Yl.S Swapneet, Auction and VE
Exams at the tidy Ghost Hall,one rri.
I'lOfttI of Sebastlpot CA, at the comer
of Hwy. 116 and MYI Staron Roads.
~ at 6:3JAM;general actrissioo at
7:30AM. Rlrmoredetais.anad Rick
Raile K6Z\'VB,2120 saterSt, Santa
Rosa CA 95404. Tei. (707} 5754455.
Or write 10 Sonoma County Radio
Amateurs, Inc., P.D. Box 116, Santa

""'" C< 95402.

ANCHORAG E, AK The Anchorage
ARC will ce leb ra te it s Silve r
Anniversary Hamfest at the Kincaid
Park Outdoor Center in Anchorage.
VE Exams, FCC Commercial Radio
License Exam s, Ala ska aSL
Bureau, Demos, Guest Speakers,
and annual Country store . Fo r
booths , co ntact Robert Wilson
ALlKK, P.O . Box 110955,
Anchorage AK 99511 -0955. Tet.
(907) 248-0976 or (907) 271 ·5304.

V1AGNABEACH,VA The21starn.al
Vrgiria Bead1 HcwnFest & CorrpJI.er
Fair, ARAl Roanoke Div. Conventia' i
wiI be~ at the Pavioo Convero::ln
Carterll Vrgi"ia Beach. Foo.ms,Guest
$peakefs.Show hcus Sal,9AM-5 PM
and 500., 9 AM-4 PM. No smoking
aJbNed Il thePavlion. For moredetails,
contact Lewis B. SteingokJ W4BLO,
(804) 486-3800, or (804) HAMFEST.
FAX(804)486-0757.

SEP 21-22

ADR IAN, MI The Ad rian AAC
Hamfest and Computer Show will be
open at th e Lenawee County
Fai rground, 8M..l-2 PM. VE Exams,
Forums, Trunk Sales . Talk -in on
145.37(-). contact Brian Sarkisian
KGBCO, 139N_Main St., Adrian 1.41
49221. Tef. (5 17) 2 65- 1537; o r
E-mail: gbishoptl tc3net.com.

SEP22

COTTLEVILLE, MO The SI. Peters
ARC sweptest will run 7 AM-1 PM
at St . Cha rles County Comm.
College Campus, 4601 Mid Rivers
Mall Dr. Flea Market. VE Exams.
Talk-in on 145.41 MHz and 444.275
MHz. Co ntact Jay Underdown
WeOGS, 58 judy Dr. , SI. Charles
MO 63301. Tel. (3 14) 723-4200.

AC APULCO, MEXICO The 55th
Natl Convention of the Federation of
Mexican Radio Experi menters
(member of the IARUj will be held in
AcapUco. Conferences, Workshops,
Extraordinary General Assembly,

NEWTOWN. CT The Western CT
Hamfest will be held 9 AM-2 PM a t
the Edmond Town Hall, AT 6 (Exit
10 on 1-84). Setup at 7 AM. Talk-in
on 147.1 21.72. New Equip . Dealers,
Flea Market, Tailgating, Computers.
Contact JohnAhIe N2DVX, P.O. Box
3441, Danbury CT068 13-3441. Tel.
(203) 438--6782.

LEXINGTON, NE AnAmateur RadiO
and Antique Radio consiqnment
Auction will be sponsored by the
HeartlandARAand the Mid-Nebraska
Antique Radio Club, et Knights of
Columbus Hall, 6th and Taft SI. Doors
open at BAM; auction begins at 11:30
AM. Talk-in on 147.1 35(+). Contact
Happy W4YDN, (JOB) 987·216 1: E
mail: rh84859@ltec.net: or Randy
WBOSAO, (308) 987-2312.

SEP 21

MT_ CLEMENS. MI The L'Anse
Creuse ARC will host their 24th
annual Swap and Shop, 8 AM-2
PM, at L'Anse Creuse H.S. in Mt.
Clemens . VE Exams at 11 AM;
contacl Don WABIZV. (8 10) 294
1567. Prodigy 10 SSTG41a. New
and used amateur radio equip.•
electronic pa rte and eq uip.,
computer and software. Trunk sales.
Sep. 7 is the deadline for advance
prepaid reg. Talk-in on 147.08(+)
and 146.52 simplex. Make checks
payable to L'Ansa Creuse ARC, and
mail wi th SA SE to Ralp h Irish
WA BGDT, P. O. Box 180122, Utica
MI 48318-0122. For more oetaus
call (810) 731-6760 or (810) 65 1
7387.

HAMILTON TWP., NJ FaliFest 'OO
will be held by the Delaware Valley
Rad io Assn . at Tall Ceda rs of
Lebanon picnic grove on Sawmill
Rd. Open to sellers et 7 AM, buyers
at BAM. Talk-in on 146.670(-) Rptr.
For more info , call (609) 882-2240.
No advance reg.

MELBOURNE. FL The Platinum
Coast ARS will host their 3151
annual Melbourne Hamtest in the
Melbourne Auditorium , 625 E.
HibisaJs Blvd., 8AM-5 PM Sal., and
9 AM-4 PM Sun. Talk-in on 146.25/
.85 Rptr. For info on tickets/tables,
contact Larry sexton KF4EJB, 7005
Dogwood Dr., Cocoa FL 32927. Tel.
(40 7) 636-8826: or AI Hudson
N4PTM at E-mail ahudson @iu.net.

SEP 14-15

SEP15

Swamp Rd., Prairieville LA 70769.
Tel. (504) 673-8369.

SEP8

SEP 13-15

DARTMOUTH, MA T he
Southeastern Mass. ARA, Inc., will
hold their 20th annual Flea Market
9 AM-3 PM on thei r clubho use
grounds at 54 Donald St., behind the
Stackhouse 51. Fairgrounds. Setup
begi ns at 7 AM. Talk-in on 147.00
Rptr. Contact Bill Miller, (508) 996
2969.

DUBUQUE, IA The Great River
ARC , Iowa Antique AC and
Historical Society, and the Tri-State
Computer Users Group wi ll sponsor
a Hamfe sURadiofesUCompute r
Expo 8 AM-2 PM at the Dubuque
County Fairgrounds onOkl Highway
Rd., west 01 Dubuque. Dealer, Flea
Market, Tailgating and VE Exams a t
10 AM . Tal k-i n on 147 .84/ .24 .
Contact Loren Heber NOYHZ, (3 19)
556·5755; Jerry Lange KBOVIK,
(3 19) 556-3050; or Jerry Ehlers
NDNLU, (319) 583-1016. Write to
G.R.A.R.C., Po. Box 546, Dubuque
fA 52004-0546.

PEO RIA . IL The ARRL Nat'!.
Convention at superrest'se will be
held at Ihe Peoria Civic Center. It
will showca se the latest innovations
and techno logies ava ilable 10
amateur radio operators. There win
be forums and seminars on topics
ranging from "lmprovemants fo r
Club Operation- to "Exploring the
internet & the World Wide Web" to
"Satellites & Antennas lor HAMS."
Exhibitcn contact R&B Productions,
(309) 693-9667. For general info,
call Ron Morgan KB9NW, General
Chairman, (309) 692-3378. E-mail:
SuperFest @ AOL.com.

AUG 25

AUG 31

ALAMOGORDO, NM The
AlamogordoARC will hold their 12th
annual Hamlest at Otero County
Fairgrounds, on While Sands Blvd.,
8 AM-4 PM. ARRL Forum, MARS
Forum , Flea Market, VE Exams,
Banquet. Talk-in on 146.80(-). For
tables and info , call Larry Moore
WA5UNO, (505) 434-0145; or Jim
Palton N710M, (505) 439-8349.

ERIE, PA The Erie Hamfest '96 will
be sponSOf'ed by Ihe Radio Assn. of
Erie. 8 AM- 2 PM, at Franklin Twp.
Fire Hall. VE Exams will be held at
9 AM at Frank lin Center Methodist
ChurCh (1 mi. north of the Hamfesl
on Rt. 98) . Flea Market: vendor
setup Fri. eve. 6 PM-midnight , and
Sat., 6:30 AM. For reservations and
info, contact Chris Robson KB3A,
5560 Bear Creek Rd., Fairview PA
16415. Tel. (8 14) 474-1211; E-mail:
crobson tI moose.erie.net. Talk-in
on 146.61 (-) (W3GV).

SEP7

WOODSTOCK, IL The Tri-Co unty
Radio Group , In c. will hold ns
Hamfest and Computer Show at the
McH en ry Co unty Fai rground s
located just north of Rte. 14 on Rte.
47, beginning at 6:30 AM for the
Fl ea Marke l and 8 AM fo r the
exhibitors. Setup available on Sat.
by appointment, or at 6:30 AM on
Sun. Talk-in on 146.52 simplex.
Reservation deadl ine is Aug. 11th.
For more info, or reservations. write
to T.C.R.G., PO. Box 3107, Skokie
IL 60077-6 107; o r call Robert
N9KXG, (847) 658-1678.



SEP 28-29

CAPECOD, MA WB1Uwilioperate
14002 Sep. 281h-2100Z Sep. 29th,
to commemorate Marconi Station's
95th Anniversary. Operation will be
in the General portions of 15, 20, 40,
and Novice portions of 10 and 80
met ers (CW and SSB) . For a
certificate, send an SASE to Ray
Hilson, 6 Shennan Place, Norwalk
CT 06851 USA. ED

hams on the 21 st & 22nd Ofl 20m
(14 .252) , 40m (7 .252), and 75m
(3855) bands. Certificates will be
issued 10 stations contacted. Mail
your aSl card to FISH, General
Delivery, Leavenworth WA 98826
USA . All entries must be post
marked before Oct. 1, 1996. There
will be a prize drawing held on Sat.,
Oct. 5th.

SEP14

SEP16

SEP 19-22

AUG 31-SEP 2

Contest Fraqs.:7240, 14240,21 .1 :1)
and 28.3:Jl. To receee a special OSL
card, send name,eoceee.arK! OSL to
Steve Wright KAC?JVEU, 929 Park,
Albion NE 68620 USA

SEP 9-14

NUTLEY, NJ The Robe rt D. Grant
United Labo r AR A will operate
KB2YCT, the Club station, along
with othe r sta t io ns around the
country. to ncror the working men
and wom en of this great nat ion.
Conned on the General portion of
4Om, 20m, , Sm, and 28.420 phone
in on the Novice phone band. For a
cert ificate, send an SASE to
sta lion 's call and P.O. Box 716,
Nutley NJ 07110.()716 USA.

DANVILLE , PA Li be rty -Valley
Elementary School will operate
KC3HP, WC3A, N31RN, and N3l QS
on the General portion of the 15m,
20m, 4Om, and 75m bands, from
1300Z- 1900l. For a cert ificate ,
send osi e D. Miguelez N3POB,
Liberty-Valley School, J75 Liberty·
Valley Rd., Danville PA 1782 1USA.

NEUER SRV DIE
Conttnut-'tifrorn page 7 7

l egally end o ur old music
busi ness comp anies. T hi s
d oesn 't af fect 73. o ther than
it'll g i ve me more time to get
on the air and have som e fun
and 10 p ur sue m y work w i th
cold fusion. I enj oyed the mu
sic bu siness, b ut " I've been
there, done th at. " Ten years
was more than enough .

I was not surprised h y the
r ec ent class action suit agai nst
the si x. majo r m usic compa
n ies (five are foreign-owned)
for pri ce fi x ing . B ut then the
who le industr y i s corrupt, as
I've discu ssed in m y past edi
tori al s. T he big winners are
the six m aj ors and big r ecord
store chains. The b ig losers
are 98% o f the performers.
100% o f the independent
r ecord com panies , and 100%
o f the i ndependen t record
stores. Capitali sm works fine
until companies get big
enough or work In secret
group s to control di stribution
and p rices. L ob by i st paym ents
to Congres s k eeps th e Fcds at
bay. I've t est i fi ed at Congres
sional hearings w here i t was
quite clear thai the committee

LEAVENWORTH WA Ham
radio chairman was safety In the,

atcrs u operate a Special mu sic indu stry's pocket. Theoper WI

Event Stat ion du ring Salmon indust r y people, whom I k new
Festival 96 using the special prefix we ll , l aughed about it.
W7F. Operation will be from the fish The majors were candid. They
hatchery located at l eavenworth. hated the impact I was having in
Sep. 19&20wiMbelorareaschools my efforts to bui ld the market
to talk with out-er-area schools . share for independent record
There will be contact only with ham companies, but my CD Re\'iel\'
school stations on these two days. was selling about S30 million of

The station will make contact with Conrtnued 011 p«CJe 8 3
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EFFINGHAM, Il EfIi~ County.
EM59. The Nan Trail ARC will
operate K9UXZ in conjunction with
the annual Transportation Festival,-1
PM-8 PM COT. Operation will be on
lower Generaland Novice 10 meters.
For a certificate and/or OSL card ,
SASE to K9UXZ, Nan rraifARC,PO
Box 903, Effinf1lam IL 62401 USA.

UNWOOD, NJ Southem Counties
ARA will operate K2BR Sept. 9th to
Sept. 14th, from the Miss America
Pageant inAtlantic City NJ. (IOTA: NA
11 1 - Absecon Island) Freqs.:
Ph0ne--25 kHz inside lower Geneml
eass band edge.00-65 kHz I1side
lower General class band edge.
Novice-28.1QO-28.500 kHz. ost
wiltl a .10 SASE via SCARA, Po.
Box 12J, Unwood NJ 08221 USA.

SPECIAL EVENT STATIONS

OCT 6

SPRINGAElD,OH The Independent
Ralio Assn. cA Springfield will td:I its
amuaI Hamfest at the Clark County
Fairgrounds , located 114 mi. north
01 Interstate 70 (exit 59) and State
Route 41. The event will be open 8
AM-3 PM. For details , call Jerry
KBBFMW, (513) 568-4070. Talk-in
on 145.45H. For reservations call
BemieNBXKF, 9 AM--6PM, 8!(513)
882-6559; or Bill N8XIW, 7 PM- fO
PM. ar (5 13) 324-4082.

OCT 4-5

Metro 70 an. Network, 9 AM-3 PM
(rain or shine) at Uncoln H.S. on
Kneeland Ave. Indoor Flea Markel
only. New and used equip. for CB
operators, amateur radio operators,
commercial2.way radios,computers,
stereo buffs , electronic parts and kits
am much more winbe on sale. VE
Exams. Table setups at 7 AM. For
registration call Otto Supliski
WB2SLO, (914)969·1053. Talk-in on
449.425 MHzPl , 56.7; 223.760 mHz
Pl 67.0; 146.910 Hz; and 443.350
MHzPll56.7. Mail paid reservations
to Metro 70 CM Network, 53 Hayward
St., Yonker NY 10704.

AUG 24-25

OCTS

TEMPLE,1)( "Ham Expo," a Tailgate
Swapfest, plus commercial vendors,w~1
be held 7AM-3 PM at Be/I Cculty EJq;o
GenIer, Belton TX. There wi be e r
t-Utat9AM. VEExamstoraida s as
starting at 1 PM. TaiIga18fS setup Sat,
Oct. 5ltl at 6 AM. CorTrnerciaI verd:lrs
may setupFri., Oct.4th, 5 PM-10 PM.
There isa$1 0 table surcharge lor ear1y
sene.TaJk--inon 146.820(-)PL 1Z3, and
147 .300(·). Contact Mike LeFan
WASEOQ. (8 tl) 773-3590; or E-mai
mletan@mn.CO'Jl

PETERSBURG, NE The Albion
ARC will use vintage radios and
equip. to operate Station KBOTLX
1800 Aug. 24th-1800 Aug. 25th to
help celebrate the Nebraska State
Antique Tractor and Horse Plowing

onAWA, CANADA Chapter 70 will
host the 1996 aCWA Internat'l
Convention at the Citadel Inn at 101
lyon SI. in Ottawa. Many events are
being offered to attendees. Ocenes
may be made via Internet:
tic (J 75@ f ree ne t .carle ton .
ca. Packet: VE3GFI@VE3FD.#
eon.on.can.noam, or telephone
(613) 826-2426.Advance reg. must
be received by Sept. 16th.

HUDSONVILLE, MI "Super Swap
96w wi ll be presented by the Grand
Rapids ARA Inc., 8 AM-1 PM, at
Unity Christian H.S., 3487 Oak St.
ratk-in on 147 .26 Rptr. (94 .8) .
Contact Dave Devos KFBOL, esn
Han na Lake Rd., Caledonia MI
49316. Tel. (616) 69B-7022.

ELMIRA, NY The Chemung County
Fairgrounds in Horseheads NY will
be the Site forthe 21st aMual Elmira
fntemat't Hamtest-c cmputerteet.
The event is open 6AM-3 PM. For
VE Exams (on site at 0900) , call Bill
(607) 962-1134. Walk-ins accepted.
Dealer inquiries will be handled by
Jay at (607) 733·0761 . For ticket
info, contact Dave Lewis. RD1 Box
191, Van Etten NY 14889. Tel. (607)
589-4523. Talk-in on Rookies Rptr.
t 47.961.36 or 444.20.

SEP 28

SEP27-29

FRAMINGHAM, MA The
Framingham ARA will hOld its Fall
Flea Markel and Exams at
Framingham H.S. on A SI. Setup et
8 AM, general admission 9 AM- 1
PM . To reserve tables, call Martin
Bayes AMON at (SOB) 435-0564.
and send check payable to FARA,
to FARA , P.O. Box 3005,
Framingham MA OJ701. To register
for exams, send a check for $6.05,
payable to ARRL/VEC, to Dick
Marshall WA1KUG, 37 Lyman Rd.,
Framingham MA 01701. wan-ins
will not be accepted afte r 10 AM.
Talk-in on 147.1 5(+) Aptr.

WALLA WALLA, WATheW70PWalla
Walla Valley ARC wi. host their 50th

annual Hamlest and ARRL SE
Washington Sec. Convention at the
washilOP' iNanGualdAlrray. 11350.
CoIviIe (comer of CoIviIe and PoPar
Sts.) inWalla Walla. Skywam 8errinar,
Scavenger Hunt, Flea Market, and
more! Contact David L. Pence
KBlWRT, Hamfest Qlairman 'W7DP,.
P.O. Box 321, WaIa WaIa WA 99.l52:
or call (509) 525-2529. Talk·in on
146.96CV.300.

Entertainment. For details, write to
Cesar Figueroa V. XEIKFv, FMRE,
Apartado Postal 007, 06000 Mexico
D.P. , Mexico. Tel. 011-52·5·563
1405 (from the USA) . Intern et:
FMRE@supernef. com.mx. Stay
over at the s-star-rarec Hotel Hyatt
Regency Acapu lCO.

SEP 29

YONKERS, NY A Giant Electronic
Flea Market will be presented by the
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Heathkit Mania
And all bought at bargain prices!

Shane P. Brady WB2WPM
34 Rosewood Drive

West Seneca NY 14224

"So what do I do with all ofthis outdated equipment? I have
f un with it!"

I
earned my Nov ice license 22 years

ago. after see ing a ham radio demon 
stratio n as a Boy Scout some 10

years earlier. Recently marri ed and un
able to afford new eq uipment. when I
heard that a local ham was selling a
Heathkit SB- 102. I went for it. That SB 
102 and a 40 meter dipole were my in
troduction to actua l QSOs.

I remember looking through the
Heathkit catalogs. trying to imagine a
station with all the matching accessories
for my SB - 102. The XYL got me started
by giving me the match ing SB-630 s ta
tion co nsole for Chri stmas. T his had a
2~-hour d igital clock. a phone patch. an
SWR meter, and a In-min ute timer. all
in one . I then added the matching
SB -6OO station speaker. Not a shabby
looking station for a Novice in 1974. The
SB- I0:2 is a 13·tuhe HF SSB/CW trans
ceiver, rated at 180 waus input-SO watts
more than most of today's radios-run
ning a pair of 6 1468s a.') fi nals.

When J upgraded to Advanced. the
S8·102 got me contacts with VA. ZS.
VK. and XX. I added the optional 400
Hz fil ter for CWo and what a di fference
that filter made!

Sure. I sold the SB-! 02 and wcn t on to
a solid-state synthesized radio with 100
memories and computer-controlled mi
croprocessors. hut J could n' t forget my
vis ion: to have a complete line o f
Heathkit radios and accessories.

Photo A. WB2 WPM :\ Heathk it cottection.
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Bulldlng the dream

Several years ago I heard about a re
tired ham with some old gear to sell .
That vis it changed my shopp ing habits
at hamfcsts. There was an SB-102 and
an S8-200 I iw amplifier. The S8·200
is still an extremely popular I kw umpli
Iier. It uses a pair of 572B tubes in pa ral
le l fo r finals . Together, the 5B·102 and
the S8-200 were a popular combination
in the late ' 6Os and early ·70s. We
worked out a great deal; he just wanted
them 10 go to a good home and was not
interested in the dollars.

Clearing a spot o n a side table . J
made a new home for myoid fr iends. J
had kept my 58-600 speaker and SB 
630 console: these too joi ned the new
famil y.

As a Novi ce in the early ' 70s. it
seemed to me that four out of five
QSOs were wi th hams who had
Heath ki t equ ipment. Now, in the
1990s, I was trying to mak e contacts
like I d id 20 years ago, with so-called
obsolete equi pment.

Docs that Heathkit combination still
work ? You bet it docs! No , it doesn 't
have the 100 memories, and J do have to

wait a couple of minutes for the
tubes to heat up. But what it docs
very well is make contacts.
You 're not going to hear signals
coming in at less than nt uv on
a crowded ba nd. but how o ften
arc you really under those
conditions? Remember. a clean
signal from 20 years ago still
so unds the same as a clean
signal from a state-of-the -art
transmitter today.

Finding the pieces

At a local ham auct ion. I ran across an
S8 -6 10 monitor scope which also
matched the famous Heathk it "Sll green
line" of equipment. Now I had five
matching pieces from the S8 line. The
stat ion was starti ng to look like the
Heathk it catalogs of 20 years ago. I was
hooked . J had to have al/ the pieces to
the Heathkit SB line !

Packet radio is a nice way to find
" wanted" equ ipment. and I' ve had great
success fi nding bargai ns for o lder equip
ment. A co uple o f messages out o n

packet and soon I had added the SB-650
digital (nixie-t ubes) frequency display
and the 58-620 spec trum an alyzer, for
under 525 each. Yes, they both worked
when I plugged them in. Another packet
req uest and J had two SH-500 2 meter
transvcrters added to my co ll ection (at
next- to-nothing prices) . The 5H-500
also uses 61~6 final s for 50 wat ts output
for SS8 and C Wo

The next piece took so me ads in the
ham classificds. I had only seen one
5 8 -640 in my life, and that was years
ago at Dayton . Thc S8-640 is a remote
VFO that interfaces with the SB line of
transceivers fo r working split freque ncy.

T he hardest piece to loc utc was the
SB·IIO 6 meter transceiver. Most people
hang o n to these '60s vintage rigs. which
use 61~6 tubes for finals for 180 walls
PEP on SSB an d 150 walls CWo

Hamfests wi ll y ie ld a bumper cro p
of old tube-type Heath equipment. I' ve
purchased complete wo rking HF r igs
for $20!

I' ve since added the SB-300 and
S8-303 receivers. along with their
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Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
• Orders: 800 431·3939
. Inlo: 6 14 866-4267
.FAX: 614866-2339

http://www.universal-radio.com
Quality Communications Equipment SInce 1942

'The compact modelmostpreferredbyourpan
elists forlisfen ing tomajorworldbandstatiOns ...
audio quality is tops withJn its size class.•

P6Sspor1 to Worldband RIlClIo

Here's everytl1ingyou want ata price you ClIfl aHOfd.
The GrundigY~covers LW•MIN. FM and allof
SW. An illulT'linated LCD reads to 1 kHz Dfl SW.
Enjoy smooth SSB wilh line tuning knob. Tune your
favorite stations instantly With keypad entry or 40
memories, Other featuresinclude: dualdigitaldocJ(
timer with snooze and dial locll , Swrtches lor. Wide
Narrow. local-OX and Hi~Low Tone. Supplied with
six AA cells. carry case. wind-up antenna. manual
and Gttndig WaveGuide. IIlXUO $199.95 (+$6 )

Universal has a limited nurrbef of Iike-oew Flletory
RecondItIoned Y8400s. A1laccessoriesand same
one year limiled warmnty. " 7001 $149.95 (+$6 )

For a limiled lime. we will include a FREE radio
sland withyourY B-400purchese, An$8,95 value!

Photos by WB2JPP.

ma tching 5B-644A remote VFO. All
working, and all obtained at bargain
pnces.

So what do I do with all of this out
dated equipment? I have fun with it!
Whcn visitors come to the shack, most arc
in awe of all those dials and gleaming
knobs. It's almost a shame to tcll them
that, averaged out, I have less than $35 per
piece invested in this sub-hobby. That's
less than a used state-of-the-art rig !

Am I finis hed with my collecting? No
way. There is still an SB-3 13 shortwave
receiver out there waiting for me, the
last piece I'm missing for my collection!
Besides, I still need more basket cases to
com bine with othcr basket cases, to
come up with working units. Why do I

Photo B. WB2WPM at his station.

matching 5B-400 and 5B-401 transmit
ters, to the collection. These twins were
known as the "poor-man's Collins."
HW-l00s and HW-lOls have joined the
family as well, along with many green
accessories such as wattmeters, phone
patches, kcyers, and 5WR bridges.

No, not everything works when I get
it. bUI in most cases all that is required is
rep lacing a tube or two and a quick tune
up. At hamfests there are always boxes
of tubes for sale. The average price for a
tube is $2, but many times they can be
found for only $1 .

Manual s are worth their weight in
gold when working on this older equip
mcnt. I make copies of all manuals and
store them away. I' m eve n collecti ng

"When visitors come to the shack, most are in awe ofall those
dials and gleaming knobs."
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need more and what am I going to do
with all of these Heathkit radios'! Funny,
that's what N2INY, my XYL, asks . Fa

manuals for equipment ] don' t have yet,
just in case I come across it someday.
With the manuals, tune-ups are a cinch, as
in most cases all you need is a known fre
quency source and a YOM. Heathkit's fa
mous step-by-step instructions will lead
you through complete tune-ups, if need be.

Naturally, I've added Heath 's last line
of 5B equipment to my collection. At
another operating position , sits the all 
solid-Slate 5B-I04A transceiver and its
matching 5B-604 speaker and power
supply, the SB-614 monitor scope, and
the 5 8-634 station console and its
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I should ha ve recognized this
problem. because I' d seen it be
fore, a lbe it unde r very d ifferent
circumstances. I have a proj ect ion
TV set that came to me with simi
lar trouble. It would tum on, but
the red tu b e w ould glo w so
brightly it practically lit up the
room, and the other I WO rubes
b arely ran at a ll . O f course, I
couldn' t leave it on long enough
to work on the set beca use it
wo uld ha ve des troyed the re d
tube. Projection tubes are about
as expensive as tran smitting
tubes. and much harder to replace;
it wouldn't ha ve been worth keep
ing the set i f I'd had to get a new
tube.

A fter go ing over all the C RT
circuitry in the red sec tion and
find ing it ((J be the same as that in
the other two (identical ) sect ions.
I concluded it had to be a shon in
the tube. r d he ard of such a thi ng
happening in various kinds o f pic
tu re tubes. but had never actually
see n it. So, out came the old ohm
meter, but there was no short to

be found : the elements all read
ope n, as they should. Then , I had
an idea. Perhaps it was a the rmal
short. just as I described in the lin

ear amplifie r story. I turned the set
on. le t it run for about 30 seconds ,
and the n pu lled the plug and
yanked o ff the C RT socke t o n
the red tube . Naturally, I wore

Deja vu all over again

it ! I fired it up and ir worked nor
mally, with the correct high volt
age shown on the meter. So, il was
a tube aner all ! Turns c ut this kind
o f lube failu re is common after
shipment. [ guess those tubes arc
more fragile than I'd realized .
Appa rentl y, ph ysical shock can
cause inte rnal e lements to shift
just enough so they'lI short out
when the tube is warmed hy the
fi lame nt and high voltage is ap
plied. So. they look good on an
ohmmeter, hut they aren't. Putt ing

the caps back on, one at a time.
e xposed the bad tube . Another
weird one solved. though I can' t
take credit fur it. Woof!

s imple ohmmeter me asurement
wort h less. T he wind ings read

close to ze ro o hms on a good
trans former anyway, so there 's no
way to te ll. I sus pected. though,
that the transforme r was good, for
three reasons: First . they almost
never go bad . Second, the step
start resistors we ren ' t fr ied. sug
gesting that the problem was on
the other s ide o f the transformer
and didn' t kick in until full power

was app lied. Finally, the meter
lights came o n for a frac tio n of a
second before the fuse blew. T hat

to ld me that the primary probably
had to be OK. or there wouldn't
have been any power a t all. Of
course. there still could have been
a short in the high- voltage wind
ing (which is whe re I'd most ex
peer to find it).

I went around and around o n
this one for one or two hours, on
the assum ptio n that the trans
former had no shorts . The high
voltage d iodes and capaci tors
were all OK. and I couldn' t find
any shorts an ywhere else, e ither.
What the heck was shorting out
and taking all that current? Could
it be a shorted tube? I checked
from anode to ground with my
ohmmeter, but they all read open.
as they should.

A qu ick call to the man ufac
turer exposed my hasty mistake .
They suggested I disconnect the
anode caps fro m all the tu bes and
try turning the amp on. That d id

"t'd heard of such a thing happening in
various kinds of picture tubes, but had

never actually seen it. "

you can't put power on the cir

cuirry to see what's going on. As
soon as you do. it blows the fuses
again, and you' re left with a dead
circ uit.

T his amp used step-start pro
tection. That is, it avoided seri
ous inru sh current to the massive
powcr transformer by first putting
all the CUITent through a couple
o f res istors. and then bypassing
them a momentlater with a relay.
The firs t thing I wo ndered was
whether the power tra nsformer
had a short. T hat 's rough to kno w,
because the DC resistance of the
windings in such a big beast is
pretty low to begin with, making

frequency every time you press
the PlT. Before micros. though.
that was impossible. necessitating
another approach: There were
three crystals. one for each offset
(up 600 kf-l z, down 600 kllz. and
simplex), that set the frequency of
a local oscillator which was then
mixed with the synthesized one
you se t w ith the thumbwhecl con
trols . Thai way, the circuitry and
crystal-gene rated freque ncies rc
quired to create the offset were the
same, no matter what frequency
you selected for operation. (That's
also why non-s tandard offse ts
weren't available , as se parate
crystals would have been required
for eac h of them.)

II was the word "localizedv that

set me thinking in that direction.
Of course. an unrel iable s implex
o ffse t crys ta l would c ause all
these weird symptoms. The trans
mit light would go out because the
synthesizer would detect tha t the
f inal m ixed freq uency was not
there.

Sure enou gh , thai was.. the prob
lem. O f course. it could have been
a capacitor or something else eas
i1y obtain ab le, but any tech can

tc ll you that the part that needs
replaci ng is a lways the harde st
part to get! Fu rtherm ore, fa ilin g
crysta ls o flen ac t j ust this way.
Their activity level goes down, so
so metimes they'll start up and
sometimes they won' t. A quick
blas t on the crysta l with the Irccz
ing spray made the rig work ev
ery t ime, untilthe crystal got back
up ncar roo m te mpera tu re , at
which point it got "temperature
amerual" again. Case solved . An
other tough dog muzzled.

Your Tech Answer Man

Numw '2 on rOOf' FNdbM:lf c~

KRBOOMASK

Yes and no

T his mo nt h . we ' re go ing to
take a look at the kinds of prob
lems that give service technicians
nightmares: the ones whi ch keep
the antacid bus ine ss booming.
I' m talking about "tough dogs,"
those unusual repai r problem s
that. in the long run, aren ' t un 
usual enough! Here are a few I re
cently ran into and solved.

Things That Go " Woof'

Michael J . Geier KB1 UM
clo 73 Magazine
70 Aoute 202 North
Peterborough NH 03458

This one was a 2 mete r HT that
wouldn't transmit- sometimes.

Some times it wo uld work j ust
fine , but then I'd pre ss the P1T
again and the transmit light would
j ust flash for a fract ion of a sec
ond and go out, resulting in no RF
out put. Receive w as fi ne. Bad
connect ion. right? I couldn' t find
one, and wiggling and tapping
thin gs had no e ffec t. Once it
started transmitting, it would con
tinue for as long as the P1T was
held down, but the next attempt
might or m ight not work.

T hi s baby was pre tt y much
screaming " woof! woof!' but I

was de termined 10 figu re it out. I
poked. prodded and couldn't get
anywhere. The mystery fi na lly
started to unravel, though, when
I noticed that the problem only
showed up when the radio was in
simplex mode : using an offset in
either direct io n made the trans
mille r work fine every t ime . Now
I was gell ing somewhere! It had
to be in the offset switch. I fig-

ured. I checked the switch, and EI zeppc
even j umped it just to be sure , but
it made no di fference. I put the This one was a three-tube HF
radio down on the be nch and pon- linear amplifier that used 8874
dered that one for a while. O K. I tubes . w hic h are s ma ll h igh -
had locali zed the problem. bu t power metal-ceramic type s. The
what the heck could it be? amp was used, and had just been

Localized ... hmmm, that had shippe d he re. It had a serious
to be it! This was a pre-m icropro- problem : Tu rning it on blew its
cessor rad io . W hat di ffere nce fu se s al most in sta ntl y. even
could that make? Well , in a mi- though the shipper swo re it had
ere -controlled rig, offse ts a rc se- worked just fine w he n it left !
lee red in so ftware ; the radio " Hard shorts " like this can be d if-
s imp ly retunes to the transmi t ficu lt to diagnose. mostly because
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drive s people do w n to the over
crowded 75m band. exacerbating
the problems there . Th e t ime for
di spass io nate nego ti at ion has
past. T his has been a probl em
since my entry into the hobby in
1960. As a Novice, I played by
the ru les and too k my precio us
crysta l apart and grou nd it ..... ith a
slurry of Bab ,OTMclean ser to get
out fro m under the foreign Be. I
suspect my friend was more ra 
tional: he d idn't waste any more
mo ney on " rocks"-he built a
YFO kit and used it illegally as a
Novice (anothe r example of regu
lat ions laggi ng far behind the state
of the art).

I propose the fo llowing po s
s ible scenarios. individu ally or in
cornhination:

I . El iminate .111amateu r power
re str ict ions on 7. 15-7.3 ~IH l .

Thi s would provide those with the
inclination an o pportun ity to gain
experience construc t ing and op
erating some " world class" trans
m itt ing eq uipment. FC C type
acceptance would prohibit band
switches in commercial uni ts at
the 1.5 kw to 100 kW or higher
power levels. American commcr
cial manufact ure rs cou ld tu rn a
t idy profit wnh lillie foreign com
petit ion. Day/night restrictions , as
on the o ld shared 160m band.
cou ld be impo sed. If it c reates
mass ive QRM in Europe , tough
no oglcs-c-tw o can play that game.
This proposal is meant seriously,
not in jest.

:!. There is mandatory use of
" spl it frequency" operation to
work DX on 40 ph one. This is
simple waste of prec ious spec
trum space . Also, the bandwidth
rest rictions of a compact beam
ra re ly permit optimum perfor
mance on frequenc ies that are
sepa rated that far apan. Enco ur
aging the use of optimu m direc
tive a nten na s w o u ld re du ce
interference in at least some d i
rec tions. Some real ignment, at
least for upper-class licenses. with
th e inte rna ti o n al a llocat ions
seems the only sens ible solut ion.
To reduce complaints fro m DX
ope rators, limit po.....er in that seg
ment to the same le vel they haw:
300..~no w. It is probably heresy
to sug gest we extend tha t limit
to all freque ncies. as a mat ter o f
fairness. Also. it 's impossible to

rubber glows, because I wanted
to live lo ng e noug h to e njoy
watching the set. I quickly mea
surcd between the fi lament and
cathode. wh ich were the closest
two elements and the ones most
subject 10 this sort o f trouble. And
there it was: My me ter showed a
short whose res istance qu ickly
began to rise as the tube cooled
off Within a few seconds, it was
gone ! I'd found it ; now. .... hat
could I do about it?

Unlike with transmitting tubes.
this type o f short can be circum
vented in C RTs. All you have to

do is isol ate the filament , using a
6.3- \ '011 filament tran sformer.
That way. the lube is still shorted.
hut the short leads nowhere. The
fix worked line, and the sci is still
going strong. W{xlf. woof!

Well. I'm dog tired just from
thinki ng abo ut all these tough
dogs! Ov e r th e yea rs , I 've
struggled with countless woo fers,
and I' ve probahl y learned more
fro m th em than fro m anything
else. Naturall y. nobody enjoys
tough dogs. but they're out there.
and I promise you ' ll see your
share if you keep working on
electron ic things. I a lso promise
you' ll learn a lo t.

Until next time. 73 de KBIUM. Fa

Manufacturers:

If you have a new
product and want it

considered
for review in 73,

please call
603-924-0058.

NEUER SRY DIE
Con rlnw >d. J rom page 79

C Ds a month, so they had to ad
vert ise. During this ti me the
indie market share went from
~~ to I~ 'l- . a gain o f se veral
billion dollars in sales.

I love music, hu t I d idn't want
to spe nd the rest of Illy li fe
reviewing. new C D re leases and
gi ving ta lks at mu sic industry
co nfere nces all arou nd the
world . Fa

LETTERS
ContintwdJrom page 6

American hams or orgamzauons

have the right to unilatera lly im 
IXlSe a "Morse Forever" po licy on
the inte rna tional community; be 
s ides. wouldn't it be nice 10 have
more DX stations to ta lk to? If
Americans truly feel the "Morse
fi lter" works, they would be free
to pursue it on a local basis: and
if they later changed thei r mind.
they would not he able to blame
it on the " inte rn a t io nal t re a ty
problem ."

None o f this is meant to dimi n
ish the accomplishments of the
radio pioneers; CW needs an ap
propriate shrine next 10 spark and
AYI. You can argue in fa vor of a
question or tw o o n spa rk trans
m ission techn iques on the test. In
a real eme rgency, I would not
hesitate to kludge a spark rig for
a distress call; somehow I find it
hard 10 imagine anyone mod ify 
ing a modem IC-filled broadcast

. . .
receiver m an emergency environ-
ment for practical use as a trans

miner. But th is le tte r is about
curre nt and evolving practice. and
so I o ffe r the fo llowing re ality
checks :

I . The Coast Guard no longer
monitors Morse transmiss ions.

2. The armed forces no longer
need Morse operators.

3. Th e merchant marine use of
Morse is vanishing .

4 . T he Bo y Scou ts have
dropped the Morse me rit badge.

5, The "Morse fi lte r" doesn' t
work . C heck the high ends of 75
and 20 meters or "2 meter C B" in

a ny major me tropolit an area .
Check how many coded licensees
have acti ons to revoke th eir li
cense as compared to "those code
less Techs.' Our ARRLaffi l iated
cl ub cou ld !lUI func tion without
the new codeless members.

6. The path of cho ice into the
hobby is no-code. About a third
of US hams are codeless. Tragi
cally, the hobby is stagnating in
g row th , pr im ari ly d ue to the
Morse requirement for Irequcn
des be low 30 ~1I 1l:. This does not
bode well for hams or the hohby
in gene ral. or o rga niza t ions o r
bus inesses who derive their in
come fro m a healthy, young, ha m
radio environme nt.

7. It is very difficult to interest
young: people enough to jump the

Morse hurdle , because it is an
obsolete technology. Our cl ub has
been in three schools trying to

sta rt up clubs. Fo r less money. a
young person can learn a market
able job skil l. gain access to use
ful acade mic information. and
meet a wide range o f interest ing
peo p le o n the Inte rn e t. If we
thoughtfully cons ide r the decl in
ing abil ity of ou r nation a s
a whole to compete internation
a lly. woul dn ' t it he helpful to
" grow" some technically savvy

t
.,youngs ers r

8. The ARRL has dropped the
Novice Round up (a CW contest
for beginners).

Fo r these and other reasons. I
believe tha t no ratio nal argume nt
re mains to reta in the Morse code
as an entry requ irement a t a ll .
However. if the requirement re 
mains in the ITU treaty, it is my
s trong feeling that t he hobby
would be best serve d by reducing

the code requirement s for most
license classes in the US to a to
ken recog nit io n exam with no
speed requirement at all. s ince
that sat is fies th e "lette r o f the
law." The few remaining "Morse
Fore ver" diehards can sti ll hang
out at the low end of the band with
their side-swipes, wi th no harm
done . Don 't gel me wrong , I
spe nd a lot o f the limited o perat
ing time I have down there. But
the cho ice wa s clear this ye ar

buy myself a nice new rice box.
or get my son the new PI OO com,
purer to succeed in school. I re
ally wo rry because I find a lo t o f
the g uys I used to tal k to fre 
qu ently are not even 00 2m, but
at their keyboards . I urge all hams.
the ARRL. the QCWA. and the
IAR U 10 do the right thing ... be

fore it is too late .
T here is a second imp ortant

issue thai should be taken up at
the next WRC (·I)9I. Forty meters.
particularly in the northeast, north
centra l. and eas te rn seaboard of
the US afte r 3 p.m. local ti me
is virtually useless for ham com

mu n ica tion . The incursion o f
po.....e rful forei g n s ho r t wa ve
broadcasters. intentionally beam

ing thei r program s to North
Ame rica in violation of agree
ments. is so pervas ive that pros

ecut ing any del ibe rate jammi ng of
hams by hams is insigni ficant by
compari son. The mess o n -1-0 Continued on page 88
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MFJ-1729
Super.Gain rM

Plug and Play Packet

Advanced Electronic Applica
tion s. Inc . (AEA) has the next
progression in Packet Radio--an
integrated Data Radio called the
lDR-96. It integrates the proven
technology of the PK-96 TNC
with the si mplici ty and high
switch-over speed o f a crystal
controlled radio.

The IDR -96 is a 9600
bps 'f:\lC with the features Packet
users demand: full-featured mail
box : Gateway node operation;
advanced Global Pos it ioning Sys
tem commands: ident ification of

TCPIIP. The:-let. and l"elROM
stations: aOO more. for a suggested
list price of S-I99.

The integrated radio is built
into the unit. so you avoid the
co nnec tio n and co mpatibili ty
problems associated with 9600
bps Packet: and two software
programs are included .....uh ev
ery ID R·96: PC PakRan Lite"'·
and APRSTM, See your dealer for
nest price and avail abi lity. Call
AEA' s Literature RCl/uCSI Line
at (800) 432-8873 for more in
formation on all AEA products.

A powerful dual-band magnet
mou nt antenna for ham radio is
avail able f ro m M.FJ for only
$29.95!

The MFJ·J 729 Super*Gain™
gives you 6.3 dB on 440 MHz
and 2.6 dB on 2 meters-the
perfect choice for dual -band
mobiles and handhelds. MFrs
exclusive 29 3f4· inch stainless
steel SfimLineRadialOr™ mini
mizes wind vibration for less
SWR flutter, a nd besides the
worki ng advantages of the MFJ

1729 , the thing just looks great!
It's sleek, stylish, and the base

has a pad 10 prevent scratches
on your ve hicle. Of co urse it
co mes with MFJ' s NO MATTER
WHAT one-year unco nd it ional
warranty.

For more information. contact
your dealer or ~lFJ Enterprises.
Inc.• P.O. Box 494, Mississippi
State MS 39762. Phone (60 1)

323-589, FAX (601) 323-655 1,0
order toll-free (800) 647- 1800.

•

•

Put This on Your Wish List

More Power!
exclusive FuIJDuplt'XAmp y....

which lets you talk on one band
and listen on the other, just like a
telephone conversat ion. The cus
tom wraparound heatsink gives
you excellent heat distrihution and
the reverse polarity proteetion will

save your amp if you accidentally
connect the power backward. A

free mobile mounting bracket is
included . and you get Mi rage's
legendary ruggedness and a full
one year ...... arr.mty-al l for $199!

Call your dealer or Mi ra~e

Communications at (800) 647
1ROJ to fmd the dealer nearest you.

Get 50% more power-on 2m and
75% more on 440 MHz than the
nearest compe titor offere-e-for
S60, less! M irage Com munica
tions Eq uipment 8D·35 is capable
of boosting your power to new lev
els; it features auto-band selection,
single connector for dual-band ra
dios/antennas. fu ll duplex opera
tion, reverse polarity protec tion
and much , much more.

Th is nifty co mpact amplifier
works with all F\t bandhetds up
to 7 watts . You get 45 walls cape
bilityon 2m and 35 watts capcbil
ity on -140 M H/., and Mirage's

late r in labs and ground stations
a.. well as for tests and calibra
tion. For more information, con
tact : Novatcch Instrur reras. lnc.,
1530EastlakeAvenucE -SUilc303.
Seattle WA IJHI02. Call (206) 322
1562.FAX (206) 328-690·t, or view

the complete data sheet on their
\\Cbsilca hnpJtv."\\w.cskiIm.conv'
-rasales.

The Model 2950AR Atomic
Resonance Ruhid ium Frequency
Standard fro m Novatec h Instru
mems. Inc. has simultaneous
sincwave outputs of 10 M ll z, 1
M ll z, a nd 10 0 k Hz , a nd at
53,950.00, it's the lowest priced
laboratory-type Rubidi um Stan
dard on the market. The 2950AR
is ideal for use as a master oscil-
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S units 0 through 9 and in dB
above S9 to -ro d B. exactly fol
lowing the analog Scmetcr, The
Signal C ube, with its half-inch
d igits and hi gh re soluti on, is
m uch eas ie r to read than the
regular analog Scmcrer.

The S ignal Cube is available
for $189 from Nyc Engineering
Co. Inc.. 4020 Galt Ocean Dr.,
Suite 606. Fon Lauderdale A.
33308. Phone (954)566-3997 or
FAX (954) 537-353 -1.

--------rt ~-----

•
-"

J

:~
... ._-_ ...------

•

Here ' s a unique lill ie ge m
from Nye-,-a 2.Y cube unit de
signed as a d igital re peater of the
receiver's Scmcter. It connects to
the terminals of the receiver' s
analog Scrnerer and is powered
by a built-in 9V battery, The bat
tery will supply the unit continu
ous ly. when the on/off switc h is
left on. for two months. The unit
can be used with hundreds of feet
of cable, if required.

T he d ig ital read ing s are in

Signal Cube® from Nye Engineering

Xtal Set History

Premier Communications has a 200n meter and the AT--UXlI70
couple of winners here , in the AT- em FM handheld transce ivers

Bot h are equipped with casy
dial VFO, 20 memories. backlit
display and DT\1F keypad . ~
scan modes. dual watch and call
channel. They've also got 38
tone c ress encoders and de
coders. and DTMF paging for
silent mon itoring. along with
lots of other goodies. bUI Pre
mier e mphasizes the ir simplic
ity of operation and so lid
rel iability. so meth ing everybody
looks for in a handheld. A full
line of mating accessories is
avai lable .

For more information. contact
Pre mi er Commu nica tions .
202.77 Valley Blvd.• Walnut CA
9 1789; tele phone (800) 666
2654: FAX (909) 869-5710.

Handies are Dandies

Neulink 9600 Is Now a Repeater

"Crystal Radio: History. Fun
damentals, and Design- is a new
book from the Xtal Set Soc iet y,
Box 3026, 51. Louis MO 63 130.
This tz-t-page. $ 11 paperback
chronicles the history o f the crys
tal detector. II also covers basics

RF Neulink is now shipping: its
Xeulink 9600 with repeater capa
bilit y, a no-cost option available
in all production transceiver mo
dem s. Neul ink 9600 is a high
speed. 5 7 .4 Kbps, 9 .6 Kbps
over-the-ai r. 2 wan transceiver
modem. With its 65.000 unique
ID codes, this synthesized UHF
modem is capable of po in t to
point and point to multipoint net 
working. It is an intelligent mo
dem that has the capabil ity to call
up the entire network. group ca ll
ing. or any individual re mote in
the system. Protocol is full hand
shale a nd incl udes RTS. CfS.
DSR and DCD as well as error
detect ion and co rrec tion.

For more information. contact
RF Industries, Neulink Division.
7610 Miramar Road. San Diego

such as ante nnas, ligh tning pro
tection. grounding. tuned cir
cuits, multi- tuned ci rcuits, wave
traps, and detection. Xtal set fans
wi ll probably al so want to sub 
scribe to the Societ y's ($ IO per
year) newsletter,

CA 92126-4202. Telephone (SUO)

233- 1728. FAX (6 19) 549·63-15,
or E c rn a i l : 10 206 1. 2 26 1@'
cornpuserve .com.

New75n
Connectors

RF Connectors, a d ivision o f
RF Indust ri e s, in troduce s it s
new line o f75 ohm connecto rs.

This series ofcoaxial connec
tors include 75 ohm BNC adapt
ers and cable connectors. These
connec tors are a va ilable with
both nickel and silver plating.
Delrin and Tenon dielectric and
all feature gold-pla ted capti
vated center co ntacts.

These new conoectors are avail
able from RF Connector Di">tribJ·
tors throughout the US,Caruda uoo
Mexico. r or a complete listing. of
75 ohm ad apters and connectors,
product spriflCalionsandavail....il
ity, call1~x)) 233-1728 or E-mail:
102061.2261@1,."OmptL\CTW.com.

Radio Bookshop
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MORE NEW PRODU CTS

MFJ-914 AutoTunerExtender ™

Tape-JayTM Stealth 2m J-Pole from HAMeD

The Last Skeptic of Science
by Ren e. We all know there nave

been a bunch of icc ages. right?
wrongo. says Rene ! And that the
moon causes the tides. That vol
canoe s arc cau sed by magma
leak ing fro m the eart h's core.
That the transmutation of ele
ments is difficul t. That the earth.
with u' s iron core is a hig mag
ncr. Plus a hunch of other blas
phemies. which Rene disproves
most convinci ng ly. Heck. we all
know thai two materials of dif
fcrcnt weight will fall at the same
speed in a vacu um . Ga lilco
pro ved thai once and for a ll.
Could Gali leo how been wrong?
You bctcha . Rene spins out one
aft er another o f thoroughly ac
ce pted scientific trut hs and slays
the m. Boy. wi ll you have thi ngs
to talk about after reading th is
baby! 179p. 8112x I I. Order 51\:
$25 from Radio Bookshop.

~ASA ~Iooned America by
Rene. The proposition that the
A pol lo nights were all faked and
:'I/ASA never got anyone to the
moon is pa tently ridiculous. I' m
still waili ng to hear fro m anyone
who has read thi s book an d still
b eliev e s the moon la nd ing s
weren' t the biggest hoax in his
tory. Rene has done his home
work thoroughly and ci te s 30
darned good reason s why he
thinks we've 1111 been lied to .
l 76p. Sl/~ x I I. Order NA $25
from Rad io Bookshop.

Cold Fusion. Look, you ig
nored my blandishments 10 get
involved with repeaters. which
would have led you into gett ing
rich via cell ular telephones. Then
you ignored my pleas to get in
vol ved with personal computers.
So you' re not a Bill Gates. Paul
Allen . or Steve Jobs. You can't
say I didn' t try . The next biggie
is going to be cold fusion. You
can get an O verview report on
the subject for $2 (order C f'O)
from Radio Bookshop. Or you
can jump in and subscribe for 12

issues. The special 73 subscribe r
rate is $75 instead o r $98. Wam
ing. some of the articles are tech
nical. some are on e xpe rimental
systems . Order CF-suh from
Radio Bookshop. Motoro la and
Bechtel arc already jumping in
on this new technology. yet the
leading American researcher in
the field had his lab in hi!'> ga
rage and had less than $5.000 in
vested. He 's now worki ng for
Clean Energy Technology Inc.
(CETI).

The Book Li st by Wayne
Green. Th is is a list o f 83 books
that I say you are ab solu tely
eraLy if you don ' t read. And none
o f [hi!'> '" don't have time to read"
crapola. These books arc the best
books I've found in a wh ole

bunch of fields. Man y were rec
o mmended hy re aders as be ing
top not ch. lt 's ti me 10 become
educated on health matters, our
school syste m. ou r corrupt gO\"
ernmcnt. history, science, com
m u nic at ing wi th p lant s a nd
animals. child de ...-c lop meru. the
occult, and so on. Order BL $5
fro m Radio Bookshop.

AIDS C u re. Can a simple Sl9
electrical (for the pan s) gadget

you should he able to bui ld in an
hour cure the dread " incurable"
A IDS virus '! Plus clean out any
othe r virus. microbe. yeast, para
s ite. or fun gus in the blood?This
approach was d iscovered by the
Albert Einstein Coll ege of Mcdi
ci ne and th en kept secret. The
medical industry 's worst night 
marc is a cheap cure for expert
si ve d isease s. A re te n s o f
thousands o f people dying un
necessarily? This has the origi
nal Bed device. plus a reprint of
the May 73 Miller unit . Can this
ev en caUlie a weight loss for fat
t ies? And can the magnetic pulse
un it used to zap the HIV virus out
o f lymph glands be used to re
grow male pa ttern baldness? Or
de r AIDS S I O from Radi o
Bookshop.

Now you can match nearly
an y antenna automatica lly! The
.\1FJ-9 14 is a heav y-duty wide
range impedance trans form ing
device. carefully designed for the
flattest frequency response and
the lowest loss-it will tran..form
your antenna impedance up or
down by as much as te n times.
and it's o nly $59.95 !

Extre mely easy to use. the
FJ-9 14 can be used wit h any

ranscciver from 160 through ten

H A M C O . a n ac ro ny m fo r
Hidden Antellna Manufacturing
Company, is l iv ing up to the
name with a new concealed an
tenna for z-mcter FM afic iona
dos. Tape-Jay is just the ticket to
get the HT and base units into the
repeater fro m fringe area s. It is
made from 3.5 m il sticky-back
co pper foi l. and will adhere to
almost any household malerial
windo ws. walls , chimneys. o r
even fabric , to make a portable
roll- up J-Pole.

meters at up to 3(X) watts. It con
nects between your transmitter
andantenna with supplied 50-239
connecto rs-just bypas s you r
transmitter 's auto tuner and adjust
the knobs on the MFJ-9 1.f.

For mo re information or to
orde r, cont act your dealer or
MFJ Enterpri ses. lnc ., P.O. Box
494 . Mi ssi s si p p i S ta te MS
39762 or call (601) 323-5 869. or
(800 ) 647- I HOO; or FAX (60 1)
323-65 51 .

The easy-to-assemble kit comes
with pre-cut clements, coax con
nccror, cable clips and clear assem
bly instruct ions. No soldering, no
special roots required. It's strong.
durable. usable indoors Of out. and
like all HAMCO TeJPt'TennaTW

products. you can paint it to match
your mounting surface and rende r
it virtually invisible !Order for$ 19
plus S4 5& 11 hy check or money
order from IIA.\ICO . Dept. A3.
P,O. Box 25. Woodland Pari; CO

80866.
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midnight, and after mid night to
o ther areas. Daylight sho rt-skip
o f about 500 m iles will be pos
si b le, and nighttime short-skip
to 1,500 mile s or more will be
availab le .

Occasion al OX to vario us ar

eas of the world sho uld be pos
sible between sunset and sunri se
when QRN levels permiton Good

(G) days (see calendar). and also
short-skip during hours of dark
ness to 1,500 miles or more.

Follo ....-ing the usual summer
time slump, this band ought to

begin to come alive again during
the ho urs of darkness when QRN

permits.Try the days markcd (G)

on the calendar for best results.

DX to ward the east until mid
night, and to ot her areas after

wards until dawn. Short-ski p to
1.500 miles will prevail when the
band is quiet. W lXU. Fa

80 meters

160 meters

SEPTEMBER 1996
SUN MON TUE WED THU FRI SAT

1 G-F 2 F 3 F 4 F 5 F-G 6 G 7 G

8 G 9 G 10 G 11 G 12 G-F 13 F·P 14 P

15 P-F 16 F-G 17 G 18 G-F 19 F 20 F 21 F-G

22 G 23 G-F 24F 25 F-P 26 P 27 P·F 28 F

29 F-G 30 G

10-12 meters

T hese hands o ught to he open
for OX fro m j ust before sunse t
to j ust after s un rise . S ig na ls
from the east should peak until

Generally Poor. except for oc
casional transequatorial propa~
gauon with F2 openings on the
best days-most like ly South
and Cen tral America.

20 meters

Radio Bookshop

3040 meters

OX to Africa and La ti n
America on the Good days pos
sible. with short-skip out 10 about
1,000 miles or so in the U.S.

15·17 meters

Your best hand for OX open
ings around the world from dawn
to dark. and openings to the
Southern Hemisphere after dark
in evening hours. You can expect
exce llent short-skip during the
daytime to 2,500 miles or so.

bances. As we're well aware,
th is is still hurricane season, so
keep a sharp lookout for the pos
sibility of tropical storms on or
near these two days.

The week of the 6th ( 0 the
13th is like ly to be the best week
during the month, wi th Good
(G) conditions on the HF bands.
The remainder o f th e day s
arc expected to be Fair or trend
ing, as yo u can see from the
calendar.

Phone 800. 274.7373 or 603·924·0058, fAX 603·924·8613. or see order fonn

ALASKA zo " " 40 " " " " on page 88 for ordering informatjon.

ARGENTINA .5 " 40 40 40 15 15 Wayne mites!
AUSTRALIA .5 " eo " " weBSu~ Lik ... World W.. II by WaY'" Cmeo \\'2.'1SI)( I lJI,p, \\"Y~·I ilOriel; of hi,

~(IIl"'" USS Dnn SS:22tl (Ill fiyc: ..'. pawbo iD .....Porn.:: in l..n- I~5. \\""' , il .eally bk
CANAL ZONE " " " zo " " ts (Ill a ... . '_ae ..11m you an: tein« d<foh dI.-Jrd ~ An:! .. hlf , Ihoday 10doy life ... I .......... lik?

ENGlAND " '" ''-5<'WG6 t:~ ......,.'sc.an. Ad'>adons 96~\\~~',~ ......di~ aD >oo,Rj "'"

HAWAII 15 " " " " " 40 15 <iihtean. ';!lili,. ham~n. ao;l !Ii""- seriJl&. yoo an:,~ in """'" 10n auaaiu11y.

" "
j'W'III"1.mY peal idea$ from lhis. Uc IIaJtSout wid! his "Vi"n, .!hew;~ Spm.- y",,·u .....1' the '-;''Ill

INDIA tock-ven i,....1<1.'1 in 21days~A """,, ily $7.50

JAPAN " " " 40 " " eo " WG7 Uncle W.~:ne'. "fra 52 p. Way,.., ttI ""l, to Ru' .. .. 1.ordJn, A'I"'n. ao:J SI.1'Itne, MUl-o.;h,
V"""""' KnI.J>w. ard Prq......i thooi il (,>"lOlling ..,.-ly .. IIJ.Idl .. j'W might Ihink. C!l<.p f<r y"" kJO, I t

MEXICO " " " " " 15 saoo
PHIUPPlNES 15 " "

WQ9 WI}_ T"" ,~_. 1995 .'0 .........-\\1tII """""'*' ha yt- """,;r ""'d l.ccn a>l:td 10
~s.~.OO

PUERTO RICO " " eo " " ao " -Got~ . ... . idil .T..-y 16 ~{IIlhc I~ w. boot. . ~". FwlI"q.~ b

SOUTH AFRICA 15 15
<01.... mI>CIl Amon;:&puhIom;......n. I ..,..,~ ..6~.....~ ,"-"" 1Ofinm:e
R....... ao.:I ocher~ and mili: IJn1fi~Ih< Il'a1lk>pe ,... hiof'b.TmuJft'D<'o. I ..",. kind or

U.S.S.A. "
pdy""'llIicaIlIIIi-.i~ ........e~' ...hy Amca j, in "",h I lIr\.S.... hy P\:ruI: t-, ,,Ih:d
ixM' lO have llIItion UlIIversitie:l. I plan r,.- making n-..gress rum IloroeM, cle, Plenty mo ....

EAST COAST OJ OJ " " " " " " " ftidi<'1IIou>Iy Jri<>::'d 11 S10OJ
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GMT: 00 02 04 06 06 to 12 14 te " eo 22
AlASKA ee so
ARGENTINA ts ts " ts ts
AUSTRALIA " " " rs is
CANAL ZONE " so so " " eo ts ts ts ts "ENGLAND 40 " 40 " so " "HAWAII " " " " " ts
INDIA " ao
JAPAN " "MEXICO " " " " " ts rs ts "PHILIPPINES " "PUERTO RICO " " " eo ts " 15 is
SOUTH AFRICA rs te rs
U-S-S.R. " "WESTCQAST ., ec e " " " " "
AlASKA

ARGENTINA ts ts ts
AUSTRAlIA ts " .e " " rs
CANAL ZONE " " " e " 40 15 ts ts "ENGLAND 40 40 so " " "HAWAII ts ac ee " 40 " 40 ts
INDIA " "JAPAN " "MEXICO " " " " " " 15 rs ts "PHILIPPINES eo "PUERTO RICO " " 40 40 40 40 is rs ts "SOUTH AFRICA is ts eo
U.S.S.R " "

Jim Gray W1 XU
210 Chateau Circle
Payson AZ. 85541

EASTERN UNITED STATES TO:

September promises to he a
good month for HF band propa
gation. Seasonal conditions are
improving and. hopefu lly, so lar
flux will begin 10 rise again af
ter a long period of flOs and 70s,
although sunspot minimum has
barely passed.

The on ly Poor (P) times this
month surround the 14th and
27th. with possib le atmospheric
as we ll as ionospheric distur-

- ~ .

WESTERN UNITED STATES TO:



J

S&H··I-:==~
TOTAL s.,

I have been in the hobby. Le t's fix
it this time , ei ther throu g h th e
A RRL and FASe, or take it on in
ternationa lly if nec essary. in spite
of the resistance to change fro m
he re in the US. We could lose our
frequenci es due to lack of use, or
du e to sel ling of new ham gear (at
truck stops j 10 bootleggers. I am
bothe red by the fact that I have
not received any son o f opinion
poll regarding the Morse iss ue,
nor do I know anyone who has. I

had 10 call A RRL HQ in order to
find o ut who to write to. though

the art icle I mentioned at the be
ginni ng o f th e leiter seemed to
invite comments . I hope this is not

the sign of " business as usual"
fro m the " Morse Forever" hunch .
This could he our last opportunity
to set a number of cr it ical matters
right.

Troublemake r. YOII 're trying 10

II.H" reason to argue what is a re
ligious mailer. Waste oj time...
Wayne flJ

- -----State - Zip - _ Country _

5. Here is someth ing really
rad ical: Eliminate all suhhands on
40 meters altogether. That way.
the mo re popu lar modes will
spread out as needed , without the
constant expensive "tweaking" of
regu lat ions. It see ms to work O K
o n 160 m. During the 160 CW
conrest the "CW hand" magically
grew all the way past 1925 kl lJ..
Two days later. it shrunk hack to
the old 20 kHz bottom. The sun
st ill came up. In fact. many for
e ig n countries don't have ;IIlY
subbands at all. 111e downside is
that we migh t have to make up
so me mea ningful lice nse te st
questions instead of mindlessl y
memorizing the junk o n a chan
everyone keeps at the ir opera ting
posi tions . Ilmmm ... [he othe r
hands? Nahhh! Too easy!

These suggestions, while of
fe re d in a humorous way, are
meant as serious alternatives to

the perpetuating o f a probl em
which has been arou nd as long as
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way II IS. xterge Advanced and
Extra. Think up some names that
arc less goofy sounding, like class
A. B, and C. The 1'I<H'Ode Advanced
guys won't clu tter up the bottom 25
kllz code segment and botherus old
hU/LWSanyway. ~1 aJ..e the lower
25 1d lz an excl usive Cw-onty scg
mcm Iu kee p tho se pesky hit
bangers ou t. if you are worried
about it hut 1J'e you really sure that
guy with the new call that blew your

cars o ff wi th th e -15 wpm C W
wasn't using a key that said 1B ~1

0 11 the front ? Let's get real!
-I. If the rumored expansion or

trade o f 6 .9- 7.0 ~1 H z for th e
largely wasted uppe r end of -10
co mes thro ugh. let's co nsider
so mething sa ne thi s time for a
change as far as suhhand opcrar
ing modes. Cons ider so mething
fresh . like mak ing the low e nd
from 6.9 for phon e, a 7.0.7.025 a
CW wi ndow. adigital modes seg
ment, an "internationally aligned"
segment phone portion for upper
classes. possibly pu tting the gen
eral CW or digital segment on the
top end. where they can compete
successfully with the forei gn
broadcast. (Think of the strong
commercial incentive to move 10

a quieter freque ncy when lis ten
ers compla in about multiple 1
kHz heat notes from a hunch o f
kW C W stations . But with a good
fille r, they aren' t going to bother
hams at al l. "Please" didn't work ;

let's try so mething new.)

LOOK FOR M E HERE I>.T -mE 5 WAP ._- - I'M
WEARING- A BWE CI>.P

enforce. But it would he a big ste p
in reduc ing RFI to co nsume r
goods and QRM due to habitual
widespread U~ of more than the
necessary power to sustain co m
munications (even hy well-known
ARRL 00 stations .. . dean up
your own act. g.uys ~ ) ~{;lybe a few

surprise FCC inspections are in
order after passing rules slating
possession of such high power
amplifiers is prima facie evidence
of power li mit violat ion.

3. In view of the declining ;o.;ov
ice ranks. consider dropping the
40m Novice CW allocation and
expanding the phone hand down
ward for Generals. I am sure some
other freque ncies would he a fair
exchange for the Novices-c-how
about giving them 25 UILOf Afl.V
SSB at 7.275-7.3 in exchange? It
is open throughout the sunspot
cycle. unl ike 10m. TheA~1 privi
leges might enco urage them to
restore or huild simple equipment
and progre ss in the hobby, Some
real phone privileges might whet
their appet ite for a General up
grade. Otherwise. co nsider drop
ping the Novice class altogether
or merging it with Tech. once the
code requirement is eliminated.
( In reality, there arc too many

cl asses of l icen se. Novice and
Tech should he merged, as an en
try level class. Leave General the

L ETTERS
Continued from page 83
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• Basic display lets you know
exactly where you are.

• Standard Display

fLI.0351O-T 0930 shows RXfTX VFO
freq's, time and

/'-I.D351O-R flOOO current memory

• Send & Receive in:
CW I RTTY(BAUOOT) I ASCII

TNX FER050. 73 <- Incoming data

• <- Outgoing data
appears here

Digital Signal Processing Filtering System

• 2.4KHz, 1.8KHz, 500Hz. 250Hz & RnY "Brick Wall" fi lters
• Auto notch filter removes multiple hetrodynes on SSB signals

automatically

• De-noisier reduces background noise

Patcomm introduces the
PC·16000 HF Transceiver for $139500

Featuring Built-In Keyboard/Digital Mode Interlace & Digital Signal Processor

Patcomm Coporaton" introduces the pc.16000': a full

featured HF Transceiver with a built-in keyboard interlace.

Plug a standard IBM-AT' compatible keyboard into a
PC-16000'" and instantly enjoy keyboard CW, RTTY

(BAUDOl) and ASCII data communications. Incoming
morse and RnY data is decoded and dL<;played on the
built-in LCD display. Data is also sent to an RS-232 serial

port for display on a 'ooro terminal" or equivalent.
The PC-16000 ~ offers the following features:

• Built-in AT keyboard interface (keyboard optional)

• General coverage receiver (1.5-29,9 MHz)

• Dual up conversion design

• USBILSBlCWIFSK/AM & optional FM mooes
• 160 thru 10m ham band coverage on transmit

(CAP & MARS available)

• tooW output power

• DDS driven PLL synthesizer-1 Hz minimum step size

• Se1ectable variable speedlfixed 10Hz step VFO tuning

Patent Pending

(Keyboard Optional)

~ .
--

,-
-

•

scecsceroos aa S\ilj9cI l0 change

'"""'".-• IBM AT IS a ~€ffld~ cI the
IBM Corporation.

o
Call or Write for a Detailed Brochure

Major Credit Cards Accepted

Designed and manufactured in the U.S.A.
Phone: (516) B62-6512. Fax: (516) 862-6529
7 Flowerfield M 100, St. James NY 11780
ClRCl£ 321 ON READER SERVICE CARD



"•

SGM 0

A tull range at cellutar
antennas is available: hole
mount, magnetic mount,
on-glass and base station.

MICROCELL MAG

-

SKA 901 C

46049 VOlTA MANTOVANA .MN . ITALY -Tel. (39)376/801515 . Fax 139~ 376/801254
NORTH AMERICA OFFICE: TORONTO -CANADA . TEL 151916509277 . Fax 15191650 1779
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