
Including Ham Radio Fun! MARCIl 1997
ISSUE #438

USA $3.95
CANADA $4.95

International Edition

')[f!Al@ lJ@[P L%lJi)U@lJi)lJi)tID=

[P@\!'AYl@O' OlJi) tID @lJ'i1iltIDOO {¥ltID@~tID® @

'TI'!Al@ @@@[f'@U@ @11 (ffi@@[futIDrt@O ~~O~@



~RC

•
160-10 Meters PLUS 6 Meter Transceiver

1 AII·Mode Operation (SSB,CW,AM,AFSK,FMj on all HF amateur
bands and 6 meters. JST-1 45, 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 ach ieve low orstonon and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER. Auto tuner included as
standard equ ipment. Tuner settings are au tomatically stored
in memory for fast asy.

4 MULTIPLE ANTENNA SElECTION · Three antenna connec
boos are user selectable from Iront panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER · 100 kHz-3D MHz, plus 48
54 MHz receiver. Electronically tuned front-end filtering. quad
FEY mixer and quadruple conversion system (triple conversion
for FM) resu lts in excellent dynamic range (> 1OOdS) and 3rd order
ICP of +20dBm.

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

7 aRM SU PPRESSION · Other mterterence rejection features
include Passband Shift (PBS) , dual noise blanker, a-steo RF atten
uation, IF notch hiler, selectable AGC and all-mode squelch.

8 NOTCH TR ACKING · Once tuned, the IF notch filter witl track the
offending heterodyne (= 10 Khz) if the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A sing le-crystal Direct
Digital Synthesis system is uti lized for very low phase noise.

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

11 DUAL VFOs · Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band
width and other impo rtant pa rame ters for each band.

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

13 CO MPUT ER INTERFACE · Built· in RS-232C interface for
advanced computer applications.

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

15 HEAVY-DUTY POWER SUPPLY · Built-in swi tc hing power
supply with "silent" coolin g system designed fo r continuous
transmission at maximlm output

[~RCI 30ptin Radio Co.,.lJd.
430 Park Ave.. 2nd Floor New Yorll., NY 10022 Phone: (212) 355-1180 Fax: (212) 319-5227
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New Pico-Jts for 1995
PJ Packet $22-Maximum efficiency

on 2m pocket frequencies.
PJ 220 S 19 .95----Go everywhere gain

l or the "private" band.
Pilot' s Pico-J $39-Aviation band

range booster for pilots on the go.

No Antennas Allowed?
Who will see Pico-l hanging

in your closet or on the balcony?
But your signal will be heard.
Pico-J's half wave radiator is
sleek and unobtrusive. his thin
flexible feedline is barely
noticeable. When his work is
done Pico -J rolls up and slides
into his pouch like the Genie
slipping back into the bottle.

Carry Pico-I all hikes or trips
as you would carry a pair of
glasses. Keep him in your
emergency jumpkit. When you
need ga in and low angle omni
directional coverage pull 0141

Pico-J and be full quieting when
it counts.

Pass This Test!

Win$5
Clip this ad and c ircle the
TigcrTaifN

. Send it with
your order to get $5 off
any p urchase.

If your eyes are sharp you can spot
the TlgerTall"'" in the photo above. It's
not attached to something that bites; in
stead it puts extra growl into the signal
from the HT irs attached to .

TlgerTall'" improves SWR, lowers
radiation angle, and extends range.
You can use low power and save your
battery pack, but still have a big signa1.

Better than an amplifier, it improves
reception too. TigerTaif"'" does all this
by simply slipping under your flex an
tenna and just hanging down-- without
sticking up or out or getting in the way.

Can You Find
t heTiger'sTail?

J-Pole in your Pocket?
Tough dual-band antenna for the travelin ' man or the condo dweller.
Hang-anywhere style and extra range can save life in an emergency.
James H. Gray WIXU

During my years of traveling around the Antennas West and called the "Pico-J." II
eastern United States on business or vacation, I meets all the requirements set forth in the
often wished I had a small, inexpensive and first sentence. Pice means "small." as in
easy-to-use antenna to match my little hand- "picofarad," and ".I stands for "Lpole,"
held 2 meier radio. Occasionally I had an HF the well-known low-ang le. omnidirec-
rig in the car. bUI more often it was the little 2 tional vertically polarized antenna-just
meter radio which was useful and fun . On long what' s needed for 2 meters.
road trips it alleviated boredom. kept me awake Antennas West' s Pico-J offers some
and almost al ways assisted me to find a motel. features nor found in the usual f- pole. For
restaurant, or other ham's QTH. On such trips example, the feedpoint is already found
the mobile antenna was fine until I needed and matched for you, and the antenna is
more range from the motel. small and light-so much so that it can be

Whcn I traveled by plane, the rig was the rolled up and slipped into a small eye-
handheld with no amplifier. It r-::--~:-:-;:;--;:--, glasses case. It looks like
had only a smal l telescoping a sleek black ribbon 55
whip thai I could extend 10 about inches long. A six-foot
19 inches. If I happened 10 be small-diameter coax
close enough 10 a repealer in a feedline comes off the
large city, that was fine and I bottom. Its gold-pin
managed to "work" the locals in BNC attaches di rectly to
spite of low power and a minimal your radio.
antenna. A small loop at the

But tbere were occasions lop may be slipped over
when there was no local repeater, a curtain rod or a nail or
or when I was inside a steel-and-concrete build- any e ther suitable projection. But, if by
ing. Al such limes I wasn't able to make any chance you don't happen 10 find a suitable
contacts at aU and had to resort to dull tedious support, Antennas Wesl lhoughtfully provides a
television programs before going to bed. smal l suction cup with an embedded hook that

If you face similar problems when traveling can be slapped up on a window or any smooth
light and by air, you know how it feels to be surface, and presto!-you're on the air !
alone among the many. Pico-I is completely weather-sealed and

The Pico Solution could be hung outdoors if you wish. Otherwise,
Today, the travelin' man has a ready solu - you can hang it in a closer or a doorway; in fact ,

tion to the problem: a neat antenna produced by anywhere that is convenient and where you r sig-
nal won't be blocked. The ex tra reach provided

r -----------------, by this beautycould save life in an emergency ,
and is alw ays useful when just plain chatting
with the locals.

Your Pico-J stretches range, improves re
ception, reaches far-away repeaters, and saves
your battery pack.

The measured VWSR is less than 2:I be
tween 142 and ISOMHz- ideal for CAP.
MARS, and other services near the 2 meter
band-and is a very beautiful 1:1 at 146 MHz.
Not bad, eh?

Best of all, considering the benefits, is the
price: $19.95 for the 2 meter model, $26 for the
2mf7Ocm dual bander, both complete with the
soft vinyl case to store your Pico-J when it's nor
In use.

On a recent trip I tucked Pico-J into my
briefcase, right next to the handheld. No , I
didn't even use the "duckie" or the telescoping
whip because I had all I needed in this one neat
antenna. Maybe you 'll find the same.



n,ASTRCN
16,;, CORPORATION

9 Autry
Irvine. CA 92718
(71 4) 458-72n • FAA (71 4) 458-0826

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

SPECIAL FEATURES PEIFO•••N" SPECIFICATIONS
• SOLID STATEEL£CmONICALLY REGULATED • INPUT VOLTAGE: 105·1 25 VAC
• FOlD-BACK CURRENT UMITlNG Protects Pow« Supply • OUTPUT VOLTAGE: 13.8 voe t 0.05volts

from exttSSive current & continuous shOrtlld output (Internally Adjustable: 11·15 VOC)
• CROWBAR OVER VOlTAGE PfWTECTION Ofl all MocIeIs • RIPPlE Leu Ihan 5mv peak to peall; (lutl load &
uClfll 8-3l. 11~ 1lS-~ Il$-.4L IS-5L low Iinel

• lMINTAlH REGU.ATION & LOW RlPf'LE at low line input • All units available in 220 VN; input voltage
Vultige (exCf!pt lor SL-l1A)

• I£AVY DUTY~T SINK . QiASSlS MOUNT R.ISE
• THREE CONDUCTOR POWERCORD except tor RS-3A
• OME YEAR WARRANTY. MAOE INU.S.A.

SL SE
• LOW PROFilE POWER SUPPLY

"'.. ConllllUlMII 1CS' Size lllfb Sh"&",MODEl Guv Blick DuI, lAmps) [Allps) Hx Wx WL bs.
Sl-11A • • 7 11 N "N-9lfo 12
Sl·l1R • • 7 11 ",. 7 ." 12
si-ns • • 7 11 N " AI. " 9% 12
Sl-11R·RA • 7 11 04lfo " 7 " 9" 13

NEW
SWITCHING POWER SUPPLIES

CONT. ICS WT.(LBS)
20 25 4.2
25 30 5.0

55-25
55-30

RS-l SERIES -
UI •

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
ConlinuoUl ICS' SlullMI

MODEL Duty [AIlI IlSI lAmp.) H• W• b
RS-4l 3 4 3'11 ·6\1, · 711.
RS-5 L 4 5 3Y1- 6"'·7'1.

'hI"" ,Wlllbs.1
6
7

9
25
37
50

RM SERIES

MODEL RM-35M

• 19N RACK MOUNT POWER SUPPLIES
Continuous

MODEl Outy ,Allp.1
RM-12A 9
RM -35A 25
RM-SOA 37
RM -60A 50

• Separate Volt and Amp Meters
AM -12M
RM -35M
RM -SOM
RM-60M

ICS'
lA..psl

12
35
50
ss
12
35
50
ss

Sill UMI
HxW xU

5'/.0 x 19 x 8'1.
5'/.0 x 19 x 12Y,
5'/.0 x 19 x 12'h
7x19x 12'h

5'/. x 19 x 8'/.
5'!. x 19 x 12'11
5'/0 x 19 x 12'11
7 x 19 x 12'11

Sh,,,I,,
Wt Ubs.1

16
38
50
60

16
38
50
60

U,,,i• •
WI_(I h .)

•s
7
9
11
13
13
16
27...,

" li lli '
II xW x .

3 x4 .... x s ....
3lto x 6'" x 9

3":1 X 6'1, x 7'1,
3110 x 6'1, x 9
4 x 7'1, x t Olio
ee x ex s

4 x 7'h. X ' 03~

5 x9 x1 0'h
s x u x u

6 x 13'" x 11
6 x 13\,. x 12'~

ICS·
lA.,ll

J

•s
7
10
12
12
20
35

18

••Ii.....
h ty lA. "1

2. '
J

•s
7.'
9
9
16
2S
37
57

.

-, ...-. -

RS·A SER IES -MODEl '0' '''''flS.JA •
flS.4A • •
RS-5A •
RS-7A • •
RS-1OA • •
RS-12A • •
RS-12B •
RS-20A • •
flS.35A • •

:t50A •
MODEL RS-7A R -l OA •

RS·M SER;;;IE:.,S_~
CHti"H ' leS' SiulU'! l 'i"i• •

1II0DEl h I, (A." l lA.,.1 II x W x I WI. (th .)
• Swi1chable YIXt and MlP meter

RS-12M 9 12 4'h x Bx 9 13
• Separate voll and Amp meters

RS-20M 16 20 5 x 9 x 10'h 18
RS·3SM 25 35 5 x 11 x 11 27
RS-SOM 37 50 6 x 13'.11 x 11 46
RS-70M 57 70 6 x 1J¥. x 12\ 48

'lCS- t n~mltlenl Cornmlrical ion see.ce (5O'lIt Duty Cycle Sm,n on 5 min. oil)

MODEL V5-35M

VS -M AND VRM-M SERIES
IU ' lilllllli I'i"il '

(A· , ·I II xW x l WI. llh.)
@13.8V

12 4'h x 8x 9 13
20 5 x 9 x 10'h. 20
35 5 x11x 11 29
50 6x 13%x 11 ..
70 61 13'* .12 '~ ..

35 5'10 x 19 x 12", 38
50 5110 x 19 x 12", 50

I"· I ll . 1111 Ui" i. ,A.,. II x . x D WI. Ilh .1
7 4 x 7'11 x 10'4 10
10 4 X 7\1, x 10'.11 "12 4\1, x8 x9 13
20 s xs xrcw "11 2%xNx 9% 12
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• Built in speaker - CHU•••••
MODEl '0, II." D'I, (A. " l
RS-7S • • s
RS- 1OS • • 7.'
RS-12S • • 9
RS·/OS • • 18
Sl -11S • • 7

C..li.....
1II00El Itl' IA.,.I

@13.8VOC @10VOC @5VDC
V5-12M 9 5 2
VS-2I)M 16 9 4
VS-35M 25 15 7
V5-50M 37 22 10
V5-70M 67 34 16

• variable rack mount IXI\'"« SlJpplies
\'AM-35M 25 15 7
VRM-50M 37 22 10

• Separ~te Vol! and Amp MeIers . Output lJo/Iage: adjuslable!rom 2-15 volts . Cl.wrent IilIIit ~d;'stable lrom 1.5 amps
10 Fu ll load

RS-S SERIES



44 Top-Fed, Out-of-Phase, Phased-Verticals (TOP) Antenna · KONM
Computer simulated and field lested.

51 A Full-lime Space Shuttle Monitoring sieucn - K4DRF
Other obIigatims won'l keep you Earthbound!
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Number I on your Feedback card

NEYER SRY DIE
Wayne Green W2NSOIl

School Finally Re in vented warn to lea rn iI, and wit h no
pressure from anyone but them-

As I keep ment ioning (end- selves to enforce learn ing? Not
lesxly, I guess), our compulsory even the pare nts! How about a
public school system really school where kids can learn
sucks. And (ughl) it's gett ing e ight years of math in 20 con tact
worse. Having totally failed to hours-just because they want
gel you to do anythi ng about this 10 7 Where kids read voraciously
miserable situation, I' ve been because they want to?
doing a lot of research. I' ve wri t- For most things the kids teach
ten about wha t's going on and themsel ves, but when they want
made some proposals for im- help from a teacher it's avail
prov ing things in my Declare able. The end result is a bunch of
lJ.'t1r book, plus also in several very self-reliant. self-mot ivated
segments of my 20/20 Foresight kids with top notch educat ions,
series. I' m busy updat ing both of kids who keep rig ht on learning
these out-of-print books, by the all through their lives,
way. Spend the $7 for the book ,

Many schools have bee n ex- plus $2 shipping for Free at Last
perimcnt ing with ways to im- by Daniel Greenberg , and cal
prove things, and in mos t cases your heart out tha t you d idn' t
their ideas have bee n helping. have the opportun ity to go to a
You know, it's been shown ecru- sc hool like this. Maybe it's time
ally possible. even in the worst to start one in your town. O rder
inner city ghe ttos , 10 gel parents the book immediatel y, before
act ively invol ved in the ir you forget, from Sudbury Valley
children 's education. School Press, 2 Winch Stree t.

But the best mode l school for Framingham:vl A 01 70 1.
the future that I' ve heard about , Here' s a sc hoo l where every
by a wide margin, is the Sudbury decision is made by the students
Valley School in Framingham, and teachers together, where
Massachusetts, I' d class th is as there are no administrators , no
the host school in the cou ntry. graffiti, where the students do all
No, probabl y the best in the the maintenance , where there is
whole world ! It's a model of no government fund ing, yet the
iconoclast ic, innovative think- school costs less than half as
ing. A reader suggested 1 look much as a public schoo l per
into the school so 1 se nt for a student, and yes, it's accredited.
book about il and, when I read it, The fact undisco vered hy our
I got really excited. I' d say this puhlic school reachers. teachers '
is probably the single most colleges, and school admini stra
important book I' ve ever read. tors is that you eannotfiJrce chil-

How about a school with no drcn to learn. Oh. unde r pressure
classrooms. no regular classes. (via ridicule and humiliation)
no grades, no tests, and no cur- they' ll memorize enough to pass
riculu rn ? How about a school tests. But 95% or so of that stuff
that is so superb tha t every is gone by the next semester.
graduate des iri ng to go to col- In college I began 10 under-
lege has been accepted by a col- stand th is. When I' d have a
lege (usually the one of the ir problem with a course I was tak
cho ice) , despite there be ing no ing I' d ask an upper ctassman in
grade transcripts avai lable, or my fraterni ty for help. The an
even a teacher evaluation? How swer was always the sa me, "Oh.
about a schoo l for kids from four I passed that course . I don't
to 18 where they learn what they remember much of u . Sorry."
want to learn, when and if they 11 really came home when I

4 73 Amateur Radio Today . March 1997

went hack to college after World
War II , I' d gone for two years
before the War came along and
the local draft board decided I
would he of more value in the
trenches tha n sitting around in
class. So 1 joined the Navy. You
can read more about my exciting
adventures (we came tha-a-at
d ose to being killed several
times] in my Uncle W(/yne :~ Sub
marine Adventures in HtlVlI
hook .

During the first two years of
college I suffered through four
semesters of ca lculus, I really
suffered. I hated it . I wouldn't
have hated il so much if the
teachers had been able 10 give
me any idea of wha t I might be
able to usc it for. Yes, I kept ask
ing, and it just made them mad.
The best explanation I was ever
able to get was that if I wanted to
find out how big a sphere I could
put into a cone, calculus would
help . You know, it's never come
up! Nor, in my 45 years of pub
lishing techn ical articles, has
there been any serious need for
me to deal with calc ulus.

Anyway, after being away for
four years, when I went back to
college (paid for by the govern
mcnt under PL-1 6) I still had
one more term of required calcu 
lus 10 go. T he trouble was, when
I ope ned my old ca lcul us hoo k
to refresh my memory, I found I
had no me mory. lt was jus t as if
I' d never bee n through those two
years of misery. So I spent my
summer going back over the old
material, re-memorizing a bunch
of stuff that didn't make much
sense. 1 had to " learn" it aU over
again, Grurnhlc. And all that for
a totally useless d iffe rent ial
equations course , which mainly
involved my memorizing hun
dreds of equations. We never
were given any practical appli
cations, so I st ill don' t know
what that was all about.

College was an ago nizing
blizzard of memori zing for tests.

I have little recollection of any
thing that went in and out o f my
memory at the time. Nor has
much of that ever been of the
slightes t value 10 me in life.

The Sudbury Valley School
has show n thai if you leave kids
alone the y arc harder task mas
ter s than teachers ever would he .
They learn what Ihey are inter
este d in , when thcy are inter
este d , Not one of the "buts"
you' re going to come up with is
valid in the real world.

Our pub lic sc hools , as I' ve
discussed before, were modeled
on the Prussian mil itary sc hools,
whose purpose was 10 turn out
obedie nt soldiers who would 1'01
lo y,' orders without question. But
is that really what you want for
your kids? Well , that's what
you're getting, and you' re going
along with it.

Most o r you arc too old to
have k ids in school. but you do
have grandchildren, so send for
a copy of the book for each of
your children. It'll be one of the
best $9 you ever invested .

Oh yes, my universi ty. When I
was back there recently as a
member o f the RPI Council. I
was assured by the president of
the student cou ncil that nothing
has rea lly changed, that the uni
versity still operates on the basis
of memorization and tests. And
sure enough, they' re still leach
ing classes with rows of desks
and blackboards. Wow ! Right
out of the 19th century.

One Sudbury Valley School
graduate put it this way: " Public
school systems arc set up as dic
tatorships, wh ich is why chil
dren who develop in public
sc hoo l systems end up the same
way that prisoners in prisons de
velop: they tend to become men
tally sluggish and submissive."
Hmm, so that's my pro blem !

Mooned Agai n

Yes, of cou rse I realize that
the whole idea of all those moon
landings almost ) 0 years ago be
ing a giant hoax is so rid iculous
that Wayne G reen is off his
roc ker for even reading about
such nonsense . I used to figure
that the 30% of the American
public who didn't bel ieve we'd
ever bee n to the moon must be a
bunch of ignoramuses. Then
Rene 's hook, NASA Mooned
America arrived one day in the
ma il.

Well, I get all kinds of wei rdo
baloney in the mail. The Iraqis

Continued on pa~je 17



Super small, hiqhqlJ3lily
fu lly asserrolefB &W
CCO TV camera lhe size
of at1 ice cube! Provides erceeem pictures in~ light (2lix), or
use our IR-l tnfra·Red light source to invis,b!y illumnate an
ell1ire roomon a pilch black nighr! tmaglne the possibilities...
build it ioto a smoke detector, wall clock.lal11l. book, rad iO
Exact same camera that's in t>iQ buck detective catalogues and
stores. M IrlCludes: fllily asserOOled CCO camera rrodule, ceo.
reciors, medace PC board kit wi th proper vonage regLlatiOn
and titter, . hook-up details. even a rrini rricrophooe for sensi
tivesound. Two models a.ailable: Wkle Angle Lens 3.6mm/12.
adjustable focus lens. 92 degree view; Pinhole Lens 5.5rrm'l4 .5,
60 degree view The Pinhole Lens IS physically rru:;h!tatter and
prceioes even greater depm of focus. The camera itse~ IS 1.2"
square. The Wide AngleLens is about 1· 1o!lJ, Pinhole.Leos
about 112". I",erface PC board is 1" x 2" arid uses RCA Jacks lor
easy hook·up 10 VCRs. TVs or cable runs. Power required is 9
to 14 VOC @ 150 rnA. Resolutl()(l: 380 x 350 11rJ&S. Instructioo
manual ecoreoe ideas 00 mounling arid disguising meMini·
Peeper along with info 00 adding coe 01 our TV Transmitter kits
(such as the MTV·7 lIfllt be~) forwireless transrrisSiorl

'MP.1 , Wide Angfe Lens CCO TV Camera OUlli1. . . . . .• .$169.95
MP.l PH, Pirl-Hole Lens CCOTV Camera Outfit .... . .••$189.95

Now you canbe in the same league as James Bord. This
uansmner IS so small that ncan tit oto a pack of cceenee 
even irlCluding a CCO TV camera and battery l Model airplane
enihusillsts put the MTV-] Aiota alrptanes l()( a Oynarn le \'lew
Irem the cockpit. and lhe MTV-7A is the transmitter at choice lor
ballooo laltlChes. Transmitter features symhesued, Cl)'S lal con
trolled operation lorem.nee transIT'llSsion 01 both audio all:!
veec on yOIJr choice of lrequencies: Starldard UHF TV cnaroe
52 (which should orlybe used outside 01 the USA 10 avoid vio
lalrog FCC rules). arid 43925 MHz or 911.25 MHz which are In
the amaleur ham bares. The 439.25 MHz unit has the nlhy
advantage of being able to be rOC9IVed on a regular 'cable
ready· TV set tuned 10 Cable chaooel68. or use our ATV·74
converterand receive ~ 00 regular TV channel 3. The 91 1.25
"1Hz umt IS suited for alolicabons where recepeco OIl a regutar
TV is not des~ed , an A '.J.79 musl be used for operation. The
MTV·7A·s output power is a!most 100 mW. so tranSflllttino rarJge
is pretty ITlJCh ·lirJe-of· sighr which can meanmany mi!esTThe
MTV·7AacceplS starldard black and white ()( cofor vkleo and
has its OWO. on-board, sensitive electret micorphone. The MTV
] A is available in iIiI lorm or fully wired arid lasted. Since the
tatest in SMT (SurtaceMount Technology) is used 10 provide for
the smallest poSSible sIZe. the kit verslOll is recorrmended lor
eiperierced builders only. Runs on 12 VDC@ 150 rnA and
irlClUl.les a regulaled power source lora CCOcamera.
IIITV·7A, UHFTV Chanr.el 52 Transmi" er Kil •••••••• . . $1 59.95
MlY-7AWT, Fully Wited Chanlll!l52 Transminer ••••• . . $249.95
MlY-7A4, 439.25 MHz TV Transmil1er Kil •••••••• •.• . .$159.95
UTHA4WT, Fu!1y Wired 43S.25 MHl Transm ~tff •. . . . . $249.95
1ITV·7A9, 911.25 MHz TV Transmitter Kit•••••••• . . . . .$179.95
1ITV-7A9WT, FUllyWired 911.25 MHzTransmiller $269.95
ATV·74, 439.25 MHz Converter Kit . •,." •.• " $159.95
ATV·74WT, Fully Wired 439.25 MHz Converter $249.95
ATV·79, '311 .25 101Hz Converter Kit , . , ••. •. •, •• •. . . . . $179.95
ATV·79WT, Fufly Wired 911.25 MHz Converter $269.95

ORDERING INFO:SallsfacllOn GJ aranrel!d. E<am"'elor 10 ~ays, If nol
please!!. return ,nor IQ"'ai lorm 10< <eNnd. Add $4.% lor sflWng, liar>
dlO'og and IIlsUlance. ()rQers under$20. aod $3.00. NY reSidents aod 1'
sales la•. Sorry, noCOOS. ForeIQn oroe<s. add 20'4 lor surtacemail or
use crOO11 ea<d ancl spe<J f~ SflOPPIflg melflO<l

SEY

Decode a~ that gibberishl This is the
popular descrambler I scaneer thai you've read about in a~ the
Scarrerarid Electronic magazines. The technologyused is
known as speech lOVerslon which is compat,ble witfl most cord
less phones arid manypoIic& department systems, hook it up to
scanner speaker terminals and you're in business. Easity coollg
ured l()( any use: mike, ine level and speakeroutpuMnputs are
prO\'kled. Also communicale in total prrvacy over telep/lOne or
radiO. full duplei operation · scramble ard unscramble al the
same tme Easy to bUild. all complex circuitry cootained in new
CUSlom ASICChip for dear, cleanaudiO. Runs on 9 to 15VDC.
RCA phone type jacks. Our matching case sel aO:ls a super nice
professional rook to your kR.
S5-70A, Speech DescrambleriScramblef K~ . •.•. •... .• $39.95
CSS,CuslomMalching Case and Knob Sel . •.•.••.•.• $14.95
S5-70AWT, Fufly Wired SS·70A willi Case •• •• .• •• • . •••$79.95
AC12·5, 12 V()/I DC Wall Plug Adapler . .. . •, •• .• .• . •• •• $9.95

A Iruly professional
frequeocysjmhe

SiZed FM Stereo
tranw 1ter sta1ion in
coe easy to use.
handsome caonet,
Most radio stations
require a whole

L= = = = = = = = = = = "-J 9l'luipment lack 10
hok! althe features

we've packed lnlo the FM-l00. Set lrequency eas~y with the
UpIOown treq OOttGns and the big LEDdigital display. Plus
1hele·s input low pass filtering thai gives greal sound no manec
what the source (no more sqceers or swishing sourJds from cheap
CD player '"Puis!) Peak limilers I()( maximum 'punch' ~ your
aoce . without over modulatioo, LED tlargraph meters tor easy
se1ting of audio levels:n:l a tluilt-in rrixer with mike arid line levet
inpulS.Churches. drlVe·ins. schools and colleges lind the FM·l 00
to be the answer to their trat1S1Tll\lng needs. you WI~ too. No one
ones all these reaeres at this priee l Kit irlCludes sharplooking
melat cabinet. whip at1tel1l1a and 120 volt AC adapter. Also runs
on 12 volts DC.

Wealso offer a high power export version 01 the FM-IOO thaI 's
fully assembled with one walt 01 RF POwer. tor miles ofprogram
coverage. The expon verSiOn can only be shipped outside tile
USA , or witllin the US ilaccompanied by a Signed slatemenll/lat
me uM wilt be exported.
Fr.r,.l00,Professional FMStereo Transmil1er Kil ••• •• . . $299.95
FM-iOOWT, Fully Wired High Powet" FM.l00. , •, , •, , , ••$429.95

Dialed phooe numbers.
repeater codes. control
codes, anywhere 10l!Ch·

tonesare used. your TG- l WI~ docode and store ilfr'/ number it
hears A simple hook:up to <VI)' radio speaker or phone tine IS atl
thai IS required. and sioce t!le TG- l uses aceo1ral office qualify
decoder arid microprocessor, it Wi ll decode digits at vlrtualty at1y
speed' A 256 dig~ fIOrl-voiatile rnerllOf)' stores numbers lor 100
years· even with the power turned off, and an 81](llt LEDdisplay
al~s you to scroll1hrough anywhere in memory. To make rt easy
10 pick out nlJlTi>ers and codes, a dash is inserted between at1y
group or set 01 numbers thai weredecoded more than 2 seconds
apart. The TG·l runs frOOl any 7 to 15 v~t DC power source and
ISboth vl)/lage regulated and cryslal controlled lor the ultimate In
stability For sland·alone use add our matchirJg case set for a
ctean, protessionally llnlShed prOject We have a TG· j connected
up here al lhe Ramsey factory on the FM radiO. Irs foo 10 see the
phooe rorrbers that are dialed OIl the momi"lj radIO showl
Although the TG·l reqUiles tess than an evening to assemble
(arid is lun to build, too '), we alter the TG-l fu!ty WIred and lesled
In match<ng case for a sproat price.
TG-1, Tone Grabber Kit. •• , ••• •, ••" , ••. . . . . . . . . . . ' 199.95
CTG\.'!.atching .Ca se Set 'Of TG-l KiI. . . . . . . • . •• . . . • .• 14.95
TG-hn, Fulry-wired Tone Grabber with Case $14'3.95
AC12·5, 12 Volt DC Wall Plug Adapfer , .• .• .. •. . $'3.95Call for our Free Catalog!

Add some serious mece to your signal. boost power up to 1
watt cser a frequency range 01100 kHz to O\'er 1000 MHz!
Use asa lall amp lorsignal generators. piuS many loreign users
erJ1lloy theLPA-1 to boost the power 0/ their FMStereo naes
rTitters. providing radio service tlvough an eruke town. P'ower
required: 12 to 15 volts DC at 25O~ 9'!in 01 3adB at l0 MHz,
10 dBal l000 MHz. For a neat, professlOnalty linlshed k>ok, aOd
!he opbooal malCl1i!lJ case sel.
LPA·I, Power BOOSler Amplitief K ~ $39.95
CLPA, t.latChing case Set far LPA·l K ~ $14.95
LPA-1WT, Fully Wired LPA-l with Case $$.95

WOOfs smallest FM transmitter. Size 01 a sugar cube! Uses
SMT (Sulface MOUIlt Techoology) devic&s arid mini electret COrl- >"::::::':::'::':::::,:;:;",,,,,::::,,,::,:.:::,:::,,:::,::::;::,,.l
denser microphooe, eveo the llallery is inCllJIXId. We give you
twocomplele sels 0/ SMT parts to allow for any eITors or
mishaps-build il carefully arid you'vegOl extra SMT parts to
buik! another ! Audio quality arid pick-up is unbelievable, trans·
missioo range lJIl to 300 feel. tunable 10 anywhere inslandard
FMbarld 8810108MHz. 71S"\\' x 3!8"h x3/411.
fU.5Micro Fill Wireless Mill.e KR •• . •.••••• ••• •••••.• $19.95
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Microprocessor contrGlled lor easy Ire<;
prograrrmng uSO\l DIP sweres. no drill, yOl.t signal is rock
solid allhe lIrne - just like the coome~aJ statons. AlJdio quality
is excellent, ccorecnc !he line output oj any CD player, tape
cleek or mi ke nueram you're on·the-air. Foreign buvers wm
apporeciale the high power output capabO lity of the FI~-2 5 ; many
Caribbeanfolks use a singleFM·25 to COVflf the 'IofloIe island!
New, illlJl'oved, clean and hum·free runs on eiltle( 12 VDC or
120 VAG. Kit comescorpete with case set, whip antenna, 120
VAG power eoapier - easy one evening assembly.
FU·25, S thesized FM Stereo Transmitter Kil •••• .• .. $129.95

Super stable.drih free. 001 aHacled by lemperalure. metal or
yOU" bodyl FrequerlCYis set by a crystal in the 2 meter Ham
band 0/ 146.535 MHz. easily picked up on any scanner radiO ()(
2 meter rig . CharJgirlg the crystal to put frequency at1ywhere in
the 140 to 160 MHz range·crystals cost only live or six dollars.
Sensilive electret condensor rI"Ike picks ~ whispers at1j'Where
in a roomarid uansrr¥t up to 1/4 mile. Powered by 3 volt Lithium
()( pair of watch ba1teries which are included. Uses the latesl in
SMT sul1ace mour1t parts arid we even include a few M ras in
case you sneeze arid foosea partl

F~ CrySla1Conlrolied Fill Wireless Mike Kit •••••••••$39.95
Ft.I-6WT FUfly Wired Ft.1-6 """ ., •• ••• ••••• •,." ••$69.95

A lower cost altemative to our high pedcererce transmitters.
O!IllfS great value, tunable over the 88·108 MHz FMbroadcast
bard. ple!lly 01 power and cu maroal goes into great detail out·
limng aspects oj antennas, transmmlrIQ range and lhe FCC rules
and regulations. Connects 10 any cassette deck. CD player or
mxerand yoo'fe on-the-air, you'll be amazed at the exceptional
audIO quaillyl Runs on rnernal 9Vbanery or external power trom
5to 15 vOC, or opVOIlal12O VAC adapler. Add OU" malchlng
case and whip ameooa set lora nice finIS hed look.
Ft.1·l0A,Tunable FM Stereo Transmitter Kit. •••••••••• , $34.95
CFM, Malchirl\l Case and Anlenna Set•••••• •••• ,,,,,, $14.95
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Curses. Foiled Aga in!

In the Augu st issue I ran a lei 
ter from \V4FA g rumhling about

E rn ie S t r i c k li n, C h erry
Grove A B, I just wa nted you
to kn o w Ill y re su lts w ith
t he B j oelec t r i fi e r. I j u s t
u sed 2N2102 tra ns is to rs in
a multi vibrator. Be ing silicon ,
they can stand up 10 50 V o n the
collector. I used 30 V and took
off from the collectors o f the
two transistors with electrodes
made of two pe nnies with 68K
resi st ors in se ries for pul sing
my vcins , It work s pe rfectl y
and re d uc e s the c irc u it ry to
jus t a multivib rat o r. If you
us c t\10 S F ET circ uitry t he
muluvibrator can he two NA;\lD
g ate s in a n Ie , T h e re sult s?
Well , I don ' t ha ve AIDS , but
after le ss than two weeks I' ve
gone from 18 3 pounds to 167,
and I've never felt beuer in my
life. It' s a b ig re lie f 10 get rid o f
those ext ra pound s.

Inte rnet and ce ll ular ph one s
have libe rated ama teur radio
from having to toe " useful," it is
simple to sec what di st inguishes
it from the former. lIam radio is
an art fo rm. We are into it be
cause we like it for wh at it is. In
the words of the "global village"
guru Professor M cl.uhan, "T he
med ium is the me ssage." Lo ng
live ham radio !

Yep , ROil, WI' certainly hare a
great f ra terni ty , Now all we
ha ve to do is convince the FCC
a nd Congress that international
ca n vivia t it v i s wor th a [e w
billion dolla rs worth of radio
spectrflm .. . Wayne .

Mike ~liII('r WAS\'KK Just
a quick update. I recently sc m a
Bi oel e c tr i f ier to Dr. Val
Hutchinson o f Am arillo , Texas.
Last nighLhe called to say Ihat
whi le monitorin g his body dur
ing us ing the dev ice , that his
te mpe ra tu re went up 1.5 de 
grees. Th is was repeatable . T his
might explai n in pan the resun s.
since viru ses an d bacteria are
easier to kill at an ele vated body
temperature.

tve been grning calls abo ut
successes K'ith a variety oj ills
lrith the de vice , and no reports
oj[ailure so jar... Wa)'ne ,

course, the Internet isn't affected
by sunspots and doesn't cause TV I.
Em ergency commu nicat io ns '!
Cellul ar telcphooes are almost uni
\'CM, so help can be easily sum
mo ned . ;'\0 need to hope that
SOI1kX"lOC else is on the repeater and
can make a phone call for you when
you' re in trouble.

Now, as you probab ly kno w.
this past spring we ex perienced
so me ghastl y terror bombings.
When the bombing massacre oc
curred at Tel-Aviv's Die zengoff
Centre shopping mall during the
Purim sc hoo l holiday. the na
uonal tele phone ne twork be
came so overloaded by phone
calls that the system crashed and
al ltelephones were temporarily
rendered useless. Hams jumped
in to hel p o n th e Tel-Avi v 2
meter re peater, th is being the
only workabl e co mmun icat ions
at the ti me .

A week tater. after d riving
some fr iend s 10 the airport , my
car broke down. On the Tel-Aviv
repeater o ne ha m took care o f
the p hone c a lls to my home
while anot her ham. a mechanic
in t he general vicinity. drove
ever to where I was stuck to help
me O UI. The d ay before that I
was in Jerusale m, and accompa
nied by a non -h a m frie nd , I
dropped in 10 an informal ham
get-together. My friend was im
pressed by the warm manner o f
the group , and commented on
o ur way ho me , " Yo u must be
really good friends with all these
people ." Actu ally, I had on ly
seen them face-to-face on a few
occas ions, hut we had been talk 
ing togeth er o n the radio fo r
years.

T he n it hi t me . Ham rad io is
much more than just a mode o f
communications, Ham rad io is
friendsh ip . Ham rad io is a fra
terni ty. Ongoi ng contacts build
a com mu nity of people who arc
nOI strangers III each other. Ham
radio counters alienation. Thus
the will in gn e ss to hel p eac h
other. 10 host visi t ing amateurs
from ot her countries. People is
what ha m radio is all about.

The ac tual mode o f cornmu
nications via radio was not long
ago technicall y beyond the gen
era l puhlic . BUI for most o f us
that was not necessarily the at

tracti o n o f it. Now th a t th e

.'
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From the Ham Shack

Ron Ga ng -tXt MK. As I look
through the different amateu r ra 
dio pu blications, indeed almost
all of them, I see some interest
ing soul-searchi ng: Ideas which
not 100 lo ng ago would haw
been cons idered heretical have
no w eve n pop ped up o n the
pages of the rather conservative
QST. To su m it up: You can now
pass messages and even voice to
any spot in the world o n th e
Internet. The financi al outlay on
th e ha rd and so ftwa re , plu s
localte lephone calls , is cheape r
tha n t h at or a h a m s ta t io n
with good worldwide communi 
c atlonv ca pa bi lit ies . And , o f

arm wrist and the other above
the e lbow.
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Fig . I . George Bergstrom 'J purifier,
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George Ber gstrom . Rancho
COrdO\'3 CA. Your appearance
o n th e- Art Bell sho w was fasci 
nat in g . Being an e lec tron ics
hobbyi st I decided to bu ild a
" purifie r" fro m your descrip 
tion. Here's the schematic I put
toget her (Fi l:, . I ). Your " AIDS
Info" booklet recommendation
to drink 8 oz. of WOl ler before
and after is apparently important
since I don' t drink much water
unle ss it has San ka in i t and
ended up with tw o nearly pain
less boil s on my back , wh ich
quickl y cleared up. I've already
noticed improveme nt s in my
skin and nails. I started with o ne
sail pad 011 the- an kle and the
other jus t below the kne e , hUI
no w I'm using on e at the left
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FT· l000

a magazine like this with anicles
on HAARP, Tesla, cold fusion
and other di...ersions from radio
than to read a magazine with
pages and pages ofcontest news
and name lists. Hang in there,
Wayne , I want to read "Ne...er
Sa y D ie" fo r many years to
come.

Non illegitimi carborundum ...
Wayn e .

Michell e "Missy" Hollen
beck AA00F. Tod ay. Joseph.
one of my eighth grade students,
j us t passed the Novice theory
test and the 5 wpm code test.
Jose ph , h is family, his class
mates. and the area ham radio
o pe rators (i ncl udi ng me, of
course !) are proud of his accom
plishment s. Joseph has learned
that pa tie nce, pract ice , and ex
traordinary work do bestow a
sense of self-satisfaction.

I'm writing you, Wayne, to re
assure you that my students are
exposed to as much technology
as possible . I know that you are
truly concerned abo ut today ' s
youth invo l...eme nt in amateur
rad io .

Many skeptics say th at the
Internet will replace amateur ra
d io , but in my classroom. the
Internet and amateur radio work
ha nd- in-h an d . All t he g rea t
things th at we do in amateur ra
dio are "highlig hted" on the

Continued to page 63
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TM-261A

Jeff AnKl esey KB7TJM.
Your magazine is most e xce l
lent, and I buy it in stead of
CQ-too boring. Your technical
contributing ed itors are g reat.
Eac h issue alway s has some 
thing I can usc. How about do
ing an a rt icle on low budget
sate lli te o pe ra ting? I use an
HTX-202 running 5 watts to a
5/8 · wave mag mount for the up-
link and an AOI AT-400 HT and
homemad e e-etement ya gi for
the AO-27 downlink.

You fo rgot to mention ho w
much yo u enjoy my editorials ...
Wa)·ne .

a spect ac ular geo phy si ca l
anomaly that appears to be re
lated to this mission- The Mys
tery Cloud of 1984. Hope yo u
find this of interest.

David Borba KC6UMX.
Great magazine! I fi rst heard
Wa yne o n t he Art Bell
(W60 BB) rad io show, bought
one of hi s magazines and was
hooked. It is ed ucational find
ing grid squares Iro m coord i
nates, and the Radio Fun section
describing types of emissions,
and also it is ope n fo rum- like
W5 UOJ' s treatment of closed
repeaters in th e July issue
so me thi ng I a lways agreed
with , but ne...er said an yt hin g
about because I thou ght it was
"status quo." I would rather see
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space-based, ope rating in con
junction with the Space Shuttle
fleet .

According to my local paper,
dated 199 1. atmospheric sci en
tists fro m nine federal laborato
ries includ ing Los Alamos and
Philips Laboratory (the HAARP
man ager) c reated artificial
Northern Lights and auroras in
the Earth' s magnetic field . A sci
enti st called the displa ys "as
bright as any phenomenon in the
sky outside of the sun itse lf."
This astound ing airglow ex peri
ment would see m to requ ire a
much larg e r sys te m than the
proof-o f-conce pt syste m that
HAA RP actually is! Without
the attenuat ing effec ts of th e
atmosphere, a space-based sys 
tem could be smaller, require
much less po wer and be highly
portable .

From m y study, I beli eve
Cha llenge r, 4 1-C, in conjunc
tion with So lar Max, carried out
a classified dee p-Earth to mog
raphy m issio n. ut iliz in g th e
natural electrical forces of the
Earth (the po lar electrojer) on 9
A pr il 19 84 , nea r t he Kuri l
Islands off the northeast coast of
Japan, over Soviet territory.The
goa l of th e m is s ion was to
locate a secret underwater sub
marine pen hou sing the th e n
new ti tani um-hulled Ty phoon
missile boat by using an ELF ra
dio-wave technique. There was

Pblllip Holmes. Van Wert
OH,Jim Gray gives more credi t
to HAARP than the project de
serves. There see ms to be some
eagerness to attri bute capabili
tie s of Dr. Bernard Eastland ' s
patent s to thi s classified project.
Unless HAARP is somehow ma
nipulating the Earth' s magnetic
field to produce muc h higher
energies than the system itsel f
is broadcasting - we ll , th e
powe r is just not a...ai lable to
c a rr y o ut t he ce nt ro versial
aspects.

There is no doubt in my mind
that a BLACK PROJECT EX
ISTS and has existed since at
least the early 80s, that can do
so me very s pec tac ula r geo 
physical alteration for a variety
of nat ional sec urity reason s.
This black system is most likely

finding copper fo il for making
weenle antennas. Both W4FA
and I should read the ads more
closely, for there, on page 71.
was an ad by Hamco, offe ring
copper fo il tape at reasonab le
prices. Call 303-795-9466 and
ask Larry Feick . If you ' re too
cheap to call, invest a lousy 32
cents in a lette r to 3333 W
Wagon Trail Drive, Englewood
CO 80 110.

Gel yourself in gear and start
peppering me with art icles on
the great antennas you ' ve de
signed with this stuff. We' re into
good antenna weather, when
there' s lots of sno w and ice to
make an tenna raising memo
rable. I know 1"11 ne ver forget
putti ng toge ther a twi n-three
antenna in the ya rd of my fra
terni ty hou se wall owing around
in three foot of snow. Every time
I put the soldering iron down it
disappeared . BUI, hoo hoy, did
that antenna ever work out ! I· ve
put up some preny big beams
since then , but none have cver
gi ven me the reports I got with
two of those wire antennas hung
at 90" from each o the r from
the fraterni ty hou se to trees on
the edge of our yard. My ha m
station filled the basement.

Okay. you Jun e your instruc
tions . Design, buy fo il fro m
Larry, build, check it oUI , write ,
take some darned good pictures,
and don 'I f orget to send me a
disk copy of the test... Wayne .
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QRH Iran May Issue
• • • Ham Tickets=

Iranian hams may SOO41 be heard on the air. The
British BroaelcaSting ccmcenye monitoringservice

Orbiting satellites. In a letter 10 the FCC task force reported in November that the Iranian Ministry 01
New FCC RF Safety Rules currently evaluating new spectrum for use by l EO Post,Telephone and Telegraph soon win issue Ama-

satell ites, FEMA ManagerPaul Reed tells the com- teur Radio licenses to Iranian citizens. The BBC

As 01the beginning of 1997, hams are responsible
mnee that his agency opposes any such change. quoted theTeheran-based English-language news-

Reed says that Amateur Radio operators have a paper The Iran Times. According to the report, the
lor new exposure limits (see Table 1). Maximum history of supporting state and local government Iranian Ministry has invited radio enthusiasts over
Permissible Exposure (M PE) limits have been set emergency operations by providing needed com- the age of 1610 sign up for special Amateur Radiofor electric and maqnenc field slrength and power municaticns. He says thaI many local communities license training.density lor transmitters operaunq between 300 kHz served by ham radio have extremely limited re- From December's The Garden City Wireless,
and 100 GHz. This ends a long waiver01these lim- sources and would be without any form 01backup newserterot Garden City ARC,Garden CityMl, wtlo
its for ham operators. communications without Amateur Radio. got it from Amateur RadiD News/ine.We must ensure thai it our stations operate WIth Reed says that FEMA has been in contact with (Will women be licensed as hams in Iran. too?more men 50 watts 01 oulput power the ustec MPE its stateand localemergency management partners -Ed.)limits are not exceeded. across the nation. It is their belief thai authorizing

TNX to Hill Country ARC Newsletter, December access to the mobile seienne service in thEl2m and
'996. 70Cm bands will seriously degrade the ability of

Does Your Bread Landthese groups to support their public service
requirements. Jelly-Side Down?The FEMA Manager ends his letter by strongly

FEMA Backs Hams On urging the FCC task terce 10 remove both of these

fuJectrum Sharing ham bands from any further consideration as a new • Mobile antennas fail inme first 100 miies 01a 1,000
home for l ow Earth Orbiting Satellites, He says to mile Irip.
leave them for use by ham radio and its emergency • Manuals mysteriously disappear just before you

The Federal Emergency Management Agency, bet- service partners nationwide. want to sell a radio.
ter known as FEMA, is saying no to sharingor real- From The Tuned Circuit. monthly bulletin of • sellers always have whatever you want back al
Iocallng the 2m and 70crn hambands to low Earth l 'Anse creuse ARC, Utica MI, January 1997. the shop.

• Rotors fail on contest day at 2 AM.
• As a seller. you never arrive earty enough at the
namtest lor a cool Shady spot.

Limits fo r OCCupational/Controlled Exposure • You neverhave the correct value replacement fuse.
(Environments where people are aware of the potential lor exposu re and can • Banery chargers are always lett at home.

exe rcise control over th eir exposure) • CW is never slow enough to copy at Field Day.
• No two Atlas 210s work the same.
• You always find that other lost gizmo while you're

Frequency Electr ic Field Magnetic Power Averaging lOOking lor the first lost gizmo.

Range (MHZ) (Vim) Field (Aim) mW/cm2 Time (min) • The accessories for your old HT or mobile are
never compatible with your new HT or mobile.

0.3 - 3.0 61' 1.63 (100)" 6 • Elements of antennas that need to be adjusted
are atways just beyond your reach 'rom the top of

3.0 - 30 1842/f ' .89~ (900~)" 6 the lower.

6
• Women and children grasp CW faster than the

30 - 300 61.' 0.163 1.0 OM.

300 - 1,500 11300 6
• The polarity of the radio's power core connector
01 the unil you want to demo is always wired

1,500 -100,000 5 6 opposite to the one you have wrth you.
Borrowed from October 1996's Squelch Tale.

newsletterof the Chicago FM Ctub, who lifted it from

Limits lo r Ihe General Population/Uncontrolled Exposu re WCRA's Siray RF.

(Envi ro nments where the general public may be exposed)

New FCC Web Searcher0.3 - 1.34 1.63 (1 00)" 3061 .

1.34 - 30 82'~ 2 . 1 9~ ( 1 80~) ' 30 The FCC has installed a new search engine for use
on its World Wide Web site at http://www,fcc.gov. lt

30 - 300 27.5 0.073 0.2 30 supports both concept and keyword searches to

300 - 1,500 1/1 ,500 30
help Web users find FCC documents quickly and
easily. The search utility also supports Boolean op-

1 500 - erators (and. not, or, etc.). Details on how to use
,

1.0 30 the new search fool are located on the search page.
100,000

hnp:/Iwww.lcc.gov/search.--{de) FCC.

f = F requency in MHz • = Plane-wave equivalent power density Taken from November 1996's Squelch Ta le,
newsletter of the Chicago FM Ctub.

Table t . COIl/IIl/ II'd on page 8
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Explore The World of Quorum Wefax

Wefax Explorer
Integrated Wcfax I APT Receiver and Scan

Converter with Qfax software.

$ 6 9 5 . 0 0 complete
shipping and taxes not included

\\ The Best Price / Perfo rm an ceo Period!
Construct a Wefax I AP'l' reception system from individual componen t receivers, scan converters and image processing software
and you'll spend more money for fewer features, poorer performance, no automation and aj ungle of wires. With the Wefax
Explorer, simply connect an an tenna and a few mouse clicks later you' re receiving the highest quali ty images possible. The
Explorer is backed by a I year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax supp liers in worldwide amateur, commercial and military systems .

, ..__ .. ...•• __.

• Integrated Satellite visibility pre
diction with automatic capture for
up to 8 satellites simultaneously

• Automatic time and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• Automatic digital gain lock in
AlL modes, PLL clock ing

QFAX Features
• GOES I Meteosat We/ax Reception

• NOAA I Meteor APT Reception

• H1" Nafax Reception

• Dual RF ports for geosync and polar
reception under software control

• Integrated preamp and down con
verter power inserters

• 50 user definable configurations

• Software controlled receiver with 2
UH F, 10 VHF memories and scan

• On board audio amplifier and
speaker with software controlled vol
ume, squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit data for up to 256 gray levels

• View at up to /280 x 1024 256 color

• Use ttrr, GIF or PCXfdeformats
and convert to lIMP, JPEG, EPS
and binary

• Contrast, Brightness, 3D effect,
Sharpen, Smooth, Noise, Histo
grams and other image processing

• Ephemeris based NOAA APT navi
gation with geo-political and Lat
Lon overlays

• NOAA Tools show satellite path,
Lat-Lon ofcursor, distance and
bearing to reference point

• Automatic Temperature Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FAX(214) 91S·0270
X304 Esters Blvd.· Suite XSO. f rvtng , Texas 7S063 (214) 91S·02S6 BBS (214) 91S·0346

CIRCLE 257 ON READER SERVIC E CARD



Number 10 on your FHdwck card

Getting Ready for Phase 3D
Start /lO ll ' to be prepared for amateur radio 's next great adventure .

P
ha~e 3D is the la rgest. 1110~ t COIll

plcx inte rna tional humsat proj ec t
to date. This amateur radio sa tel

lite is curren tly under constructi on and
in final lest at the AMSAT lah in Or
lando. Florida. It is scheduled for lau nch
from French Gu iana in Jul y on hoard the
Arianc 502 boo ster. Thi s will he the sec
ond lli ght of an Ariane 5 rocker. hence
the "'502"' designation .

The first Flight o f an Ariane .5, u n June
.t. 1996. failed . O nly 37 seconds after ig 
nition. at an altitude o f 12.000 Icct. the
launcher vccn..xt o ff its flight path. broke
up and exploded. Thi s has caused sig 
nificant delays for the flight o f Ariane
502. An inquiry hoard investigated the
failure.. furnished an analys is and pro
vided recommendations for subsequen t

operations .
T he Ariauc 501 nigh t exhibi ted nom i

nal behavior up until 36 seconds after
init iation o f the night sequence. At that
pointthere was a simultaneous failu re of
the two inert ial reference systems. which
cau sed the nozzles of the two so lid 
r ocket boosters. and then the main liq
uid-fuclcd eng ine. to swivel into an
extreme posi tion . T his made the rocket
veer abruptly and trie eered an automatic• 0 0

self-destruct ion seq uence due 10 the rup
luring o f the e lec trical links bet ween the
solid boosters and the vehicle core .

The po st -ni ght anal ysi s report from
the independent inquiry hoard con
cluded with. "The fai lure o r A rinnc 50 1

was caused hy the complete loss of guid
ance and attitude information .n sec
onds after start of the main engine
ignitio n sequence (30 seconds after lift 
o ff). This loss of informatio n wax due to
specification and design errors in the
so ftware o f the inertia l re ference system.
The extensive reviews and tests carried
out during the Ariane 5 development
10 7J Amateur Radio toasv » March 1997

,

program did nOI incl ude adeq uate anal y
s is and testing of thc inertial reference
system or of the com plete I1i ght control
system. which cou ld have detected the
potential fa ilure ."

Spacellight is risky business . AMSAT' s
Phase 3A spacecraft was lost o n the
seco nd Iligbt of an Ari ane 1 booster 17
years ago. When the Ariane 50 1
booster fa iled last year, it wa s a majo r
se tback to the Euro pean space pro
gram. The loss was estimated at nearly
a half bi ll ion dollars . The Ariane 5
program is pivotal to the planned
manned -space activiti es from Europe .
The success or fa ilure o f the Ari ane
502 laun ch w ill de termine w hether Eu 
rope mo ve s fo rw ard wit h thei r a rnbi
tio us goa ls. or reg roups . The launch
campaig n will begin on Wednesday,
A pril vt h. Effo rts 10 ensure that a ll
goes we ll arc at an al l-ti me high .

"Spaceflight is risky
business.."

Then and now

T he Amateur Satell ite Program has
come a long .....ay since the launch o f
OSCAR-I on December 12, 196 1. OS
C A R stands for Orbiting Satell ite Car
rying Amateur Radio . OSCAR- I was
bui lt by Projec t OSCAR, a w es t Coa st
group . The launch took pl ace o nly four
ye ars after tha t of Sputnik- ! from the
Sovie t Unio n. OSCAR- I. we ighing in
at 10 poun ds an d costi ng about 564 .

carried a 140 mi ll iwatt CW beacon

transm itti ng "Hl" o n 145 Ml-lz . The
tra nsmi ssi ons lasted 22 days t ill the
sate lli te re-entered the at mosphere
from its very low Earth orbi t.

Andy MacAlliste r WASZIB
1471 4 Knights Way Drive

Houston TX 77083

Si nce the n there have bee n many
amate ur sate ll ites : so me s imp le , a nd
othe rs supporting many co mp lex
ex peri ments and tran spo nd ers . We
have had sate ll ite s with C W teleme try
beacons. severa l wi th ana log trans
ponders like repeat e rs in the s ky.
a nd others ..... i th comp lex. digit a l store
and- for .....a rd Fl ying BBSs. or radio
bulletin -board systems .

w ork on the Phase 3 se ries of
hamsats began in 1975. W hile Ph ase I
sa telli tes were designed for Inw orb it
and short life. and Phase 2 types were
low orbit and long life , Phase ::\ .....as
ini tia ted to provide high e lliptica l
o rb its . lo ng life and reliable co m mu
nicat io n . A~tSAT-OSCAR - 1 0 (Phase
3B) was thc first Phase -' sa te ll ite 10

ac hie ve orbit. It was laun c hed in
19H3 . Althou gh the ba u crtcs have q uit .
the sa te ll ite sti ll works whe n the so lar
panel s arc properl y illum inat ed .
AMSAT-OSCA R- 13 was se nt to orbi t
in 1999. Due to the gravitational
effects of the moo n and sun. it re-en
te red the atmosphere in December
J99".

When Phase 3D achieves orbit it
will he gi ve n an OSCAR nu mber. It is
much la rger. heavier, more complex
and more ex pensive than it~ predcces
sors. The ma in hod)' is nearly seven

fcet in d iamete r and three and a half
fee t tal l. With so la r panel s extended,
the wingspan is o ver 20 feet . T he sa t
cllitc weig hs in a t around 500 pou nd s
with an estimated prog ram cos t o f .t .5
mill ion dol la rs .

S up port for th is im mense program
co mes from AMSAT groups around
the worl d . No on e ham o rgani za tion
has the re so urces to plan . build and get
a ride to o rbi t for a satell ite o f th is
magni tude . Fund ing for Phase 3 D is



here is the finest 3 KW tuner money can buy!
cores with Teflon" wire connected
10 ceramic feedthrough in su lato rs.

U se balanced li nes wi thout core
satu rat ion o r voltage breakdown.

Built-In Dummy Load
A f ull -size 300 watt non induct

ive 50 ohm dummy load is bu ilt-in.

Lighted Cross-N eedle Meter
Read SWR, forw ard, reflected

power simultaneously. Re ad pe ak
and average power in two ran ge s.

S uperior Cabinet
S34Q95 The M FJ-989C premium, low -

damaging self-resonances. MFJ Me duty antenna switch is p rofile all-aluminum cabinet has a
Massive Transmitting Capacitors . made of two ind ivid ual sub-chassis that adds stre ngth and

The MFJ·~8~C's tv.:0 massive ceramic w afe rs wired in parall el. R FI protect ion. Ha s convenient
250 pf transmitting variable Wide spaced, heavy duty contacts fli p-st and. 103/4x4 1hx 15 inches.
capacitors have extra wide 0 .27 hand le extreme voltages and CUff- N o Matter WhatT" Warranty
Inch spaced stator p lates . ents. We've never burned one up! Your MFJ-9 89C is protected by

They handle 6000 volts and amps
of RF current for arc-free operation. 3 KW Current Balun M FJ 's famo us o ne year No M atter

S uper Antenna Switch l\I FJ 'ssuperheavydutycurrent Wha t™uncond itional warranty.
The M FJ -989C su er heav balun has two g iant 21hinch toroid In Stoclc IIfall Ham Deale

MFJ's world mous 3 KW Antenna Tuner
Ifyou won't settle for less . . .

T he MFJ-989C is not for everyone.
However, if you make the

investment, yo u'll get the finest 3
KW antenna tuner money can buy.

Here 's why .. .
The rugged MFJ-989C handles

3 KW PEP SS B and covers 1.8 to
30 MHz, including all MARS and
WARe bands.

You can match dipoles,
verticals, inverted vees, random
wires, bea ms, mobi le whips.
shortwave -- nearly any antenna.
Use coax or balanced lines.

MFJ A irCoreT/ff Roller Inductor
MF,J's exclusive super heavy

duty A irCore ...... Roller Inductor has
an air core that can 't burn up !

You get high-Q, low loss and
exact inductance control for
absolute minimum SWR.

MFJ's exclusive Self~

Resonance Killer""" re moves

MFJ·')45E
59995

Free MFJ Catalog
Nearest dealer/Free Catalog . .. 800-647-1800

2 Knob DlHerenfial·T '"Tuner

MFJ.94IE The new MFJ-941E gives you a 300
'1099 5 watt PEP tuner with lighted Cross

Needle Meter. Covers 1.8-30 MHz..
An ten na switch selects 2coax lines (direct or thru

tuner), random wire, balanced line or external dummy
load. 4: I balun. 1000 volt capaci tors.

MFJ.986 T he MFJ-986 Di~erenti~l -r- .
'29995 2 knob tuner uses a differential capacuor

to make tuning foolproof and easier than
ever. It ends constant re-tuning with broadband
coverage and gives you minimum SW R at only one
best setting. 3 KW PEP. 1.8-30 MHz.

Roller Inductor makes tuning smooth and easy.
Turns counter lets you quickly re-tune to frequency.

Lfghted Cross-Needle Meterreads SWR/I"orward
/refl«:tedlpeaklaverage power in 2 ranges. Curren!
balun reduces feedline radiation and forces equal
currents into unbalanced antennas.

MFJ's mobile Tuner

More hams use MF] tuners than all other tuners in the world!
/t1Frs Deluxe 300 WaH 1'uner MFJ's supervalue1'uner MFJ's 6 MelerTunen

T he MFJ-906 has MFJ-903
Lighted cross-needle '4995 O,J:)

, ~)" SWRlWat~meter, MFJ.906
11.: bypass SWitch. 57995 E

Handles lOOW FM,
200W SSB. For coax fed antennas. MFJ- 903, same
as MFJ-906, less SWRlWattmeter, bypass switch .

MFJ's smallesfVena 1'uner
T heMFJ-90 I B is MFJ-90 1B

our smallest --5x2x6 '6995
inches --(and most
affordable) 200 walt PEP
tuner c-when both your-space
and your budget is limited.
Great for matching solid state riis to linear amps.

MFJ's random wire Tuner
Operate all bands MF.l-16010

anywhere with any '399S ' . -
transceiver with the 13: 13
MFJ -I 60lO. It lets you tum a
random wire into a transmitting antenna. 1.8- 0
MHz. 200 watts PEP. Ultra small 2:>;3:>;4 inches.

MFJ'sVHForUHF Tunen
MFJ-92l or --

MFJ-924
$6995

:\tI"J-921 covers 2 Meters/220 MHz.. 1\1 J-924
covers 440 MHz.. SWRIWaltmeter. 8:>;2 Ih:>;3 in.
Simple 2-knob tuning for mobile or base.

MFJ's artificial RF Ground
C reates MFJ-931

artificial RF $7995

ground. Eliminates
or reduces RF hot spots,
RF feedback, TVI/RFI,
weak signals caused by
poor RF grounding. Also

Don't leave electrically places a far away RF ground direct ly at
home without this your rig by tuning out reactance 01" cunnect ing wire.

mobil~ tuner! Th,e http://www.mfjenterpri~es.com FAX: (60 1) 323-6551
MPJ-945E e:>;h~nds your ~ntenna band~ldth -.- don t _E-Mail: mfj@mfjenlcrprises.com • Tech Help: (601 )323-0549
stop to go outside and adjust your mobile whip. -1 year unconditional wa rranty . 30 day money back

New MFJ-945E no~ includes 6-Mete~ operation guara ntee(less slh) on o rders from MFJ -AdCl sJh
and has tuner bypass SWitch. Small Rx2:>;6 Inches usesME~ MFJ ENTERPRISES, INC.
Iit.tle room. Li.ghted Cross-Needle SWRlWattmeter r . O. Box 494, Miss. Slate,~S 39762
WIth ~am p SWItch. 1:8-60 MHz. 300 watts PEP SSB. (60 1) 323 -5869; 8.4:3U CST, Mon- Fri
Mobile mou nt, MFJ-20 , $4.95. Price</Spcc. ' ubjecllo chango . O 1'J96 MFJ Inc.

MFJ . . . the world's most trusted name in antenna tuners

rFJ.9629~ Use your-barefoot rig now and
249 have the capacity to add a 1.5 KW PEP

amplifier later! Lighted Cross-Needle SWR/
Wattmeter. 6 position antenna switch, Teflon'"
wound balun, ceramic feedthru insulators for
balanced lines. 1.8-30 MHz.. 1O·' /4:>;4 Ihx14'h in.

MFJ's porfable/QRP Tuner
Thnes coax, MFJ.971 ---

balanced I.ines, '8995 7J (j'hc;
random wire 1.8- .. \I
30 MHz. Cross-Needle Meter. --
SWR, 3CV300 or 6 watt QRP ranges . 6x61/rd 'h in.

store hams use M F} -949s than
MFJ-949E any other antenna tuner in the world!
514995 Why? The world's leading
antenna tuner has years of proven re liability and
can match nearly any an tenna! Plus, it has MFJ's
famous No Matter What'" one year warranty!

You get a lighted peak and average reading
Cross-Needle SWRiWattmeter, antenna switch,
4 :1 balun for balanced lines. It covers 1.8-30 M Hz
and handles 300 watts PEP SSB. Has full size
dummy load that easily handles abus ive tunc-ups.

New 8 position antenna switch lets yo u select
two coax fed antennas, random wirelbalanced line
or built-in dummy load. Youean also pre-tune into
the built-in d ummy load to minimize QRM.

T he custom inductor switch is built to with
stand ex tremely high RF voltages and currents.

Eaeh MFJ-949E cabinet is chemically treated
and has a new tough scratch-proof vinyl claddi ng
__ not paint that can scratch or chip off. You won't
find a tougher, longer last ing finish anywhere.

MFJ's venatile 1.5 KW 1'uner



PIWfo A . Dick lVD-IFAB adjusts the IIW('kIlP battery pack (!II the -Z axis of Phose J D.

de rived from membershi p d ues. indi 
vidual and corporate dona tions . The
American Radi o Rel ay League has
been ins trumental in fi nanc ial support
of the 1.5 mi llio n doll ars (cash. labo r
and compo nen ts) p ledged by the North
American AMSAT.

What is Al\ISAT'?

AM SAT is a worldwi de asse mb ly o f
amateur-radio operators who share
an ac tive inte rest in building , launch
ing and then comm unicating via non
comme rci al. amateur rad io sate llites .
The collec tive groups of AMSAT orga
niza tions and compa nies around the
world have bee n respo nsible for the
design . cons truction and coord inatio n
o f over two dozen ama te ur rad io co m
mu nications satell ites in the last 28
years .

The o rig inal AMSAT (Rad io Ama
teur Satell ite Corporatio n) was
fo unded in 1969 in the Distri ct o f Co
lumbia as a non-pro fi t, ed ucatio nal or
guni zation dedic ated to fostering
amateur radi o ' s partic ipation in space
research and co mmunication. The fi rst
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project fo r the new corpora tion was
ge tt ing a launch for Aus tralis-OSCAR
5 in 1970. This was to he the last
Phase-I -type satellite, i.e., low-Earth-orbit
and short life . Today AMSAT still ex
ists as a non-pro fi t organiza tion with

"Phase 3D uses a unique
3-axis platform stabilization
system in conjunction with

two hexagonal rings of
computer-controlled

magnetorqueing rods ."

the same objec tives and goals- the
sate llite desig n. construct ion and
contro l co ntinues.

Our North American AMSAT pro
vides a vast array o f services to support
those interested in learning about ama
teur radio satel lites. To help track each
satelli te. the AMSAT Software Ex
change makes tracking software avail
able for most popular personal computers.
AMSAT also runs its own QSL bureau and
awards program for satellite users.

The AMSAT Fie ld Organizat io n is
read y to help those looki ng for
in formatio n on a more personal level.
With over 150 Area Coordinators,
there are some in most locali ties will
ing to an swer que stio ns about the
sate lli tes, arrange for demonstratio ns
or p ro vide talks for local clubs and
ham conventions.

AMS AT spo nsors reg ular HP nets
with the latest news on satell ite
act ivit y and Phase 3 D progress. One of
the most popu lar ne ts is held every
S unday at 1900 UTC on 14.2l:S2
MHL USB. In addition there arc many
VH F nets around th e co un try with
sim ilar in form ation coverage and
supplementary loc al items o f intere st.
One loca l net. The Houston AMSAT
Ne t, can be heard across most o f
North America at l:S p.m . Central time
via SBS-6, Tran sponder 13R. 6.8 MH/.
au dio subcarricr. It is also carried
by vario us VHF and UHF re peaters
in addi t ion to a l ou-mctcr retran smis
sion e very Saturday n ight at 9 p.m .
Centra l time o n 1860 kHz AM from
WA0 RC R in Misso uri. For those
who cannot get the satel lite feed or
the ot her local sources , the re ' s the
Internet. The Housto n net is recorded
for o ff-line lis ten ing via Rea l-Audi o .
The easiest way to get th is service
is to go to the URL (U niversal Re
source Locator) http://www.amsal.org .
F ind the li nk to " other sites:'
and c heck o ut "The Houston AMSAT
Net."

Lots o f curre nt AMSAT inform ation
is available at www.am sat.org . There
is also an FTP site at Itp .arnsat .org .
and up-to-dale d iscussions about
Phase 3D and other topics can be
c hecked o ut by su bscribing to
AMSAT-bb @amsal.o rg . Just send a
me ssage to listscrveo amsat.org to sub
scribe. This is no t an auto matic sys
tem. Paul KB 5MU hand les all
subscribe and unsubsc ribe reque sts by
hand . More in format ion about
AJ\.I SAT, telephone BB Ss and nets can
al so be o btai ned for a se lf-addressed.
s tamped envelope to AMSAT, 850
Sligo Ave., #600. Si lver Spr ing MD
209 10.

Phase 3D overview

Phase 3D is designed as a replace
ment for A~O~ I0 and A-O-1 3. with



• Ei~ht pro~ramrna bte ,

selectable messaecs
• futly field pr()Qram mable
.ia illCluded keypad

• Mfttt!; all FCC
identif;catron requkements

$479.9 5

Four Functions In One Instrunlfmt
Featu....s'
• One jn."ull"«lt wi'h four tes, .r><!~

""nng '1'""""" :
• 1.3G1-IJt Fr&qu&<lCy Counl<lr
• 2MHz S_p Func' ion (len""'t'"
• Dgi'a1 Mulllrnele'
• Dg;'a1 T,iple Po_ Supply

• 0)-3(l~ @ 3A, 1SV@ 1"', 5V@ 2...

CALL FOR A
FREE 60 PAGE

CATALOG!
·3201

MX·9300

Model XP-581
• f wOfy A"",,..od _ Supp''''. In 0 ." untt
• oc _ , ,." , • ",,, iI ' . , . , ....iI

,. · , · t ,. · , .
, " '., 0-

-. '" ......--

T£.32
5.25· x 3.3'xl .T

TE·32 Multi ·Tone CTCSS Encoder $49 ,~5

• Fully enclosed ClCSS
encode r

• All 32 EIA tones lrom
670 · 203 5hl included

- Penect for rrcnae I
base eronesnons

• Do.. ' ...... ....." "u _

","""'"'"

1.3GH~ Unlversat Counter

Model F·1300

XK·550 K - Kit

$139.95

CIRCLE 184 ON READER SERVICE CARD
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EIen<:D'a aduano.-><t d"'ign<><! Digital I An";"" Trai.- i. spee;aljy
design<><! f", ochool p,oj&cla. R j. buiR o n a s i"9"' PC boa,d for (M)(i·
mum re liability, tl jnQudes 5 buil'·in power sup~ie., s l unc1iOng_.
at", will1 continuou.ly .ine, " i""9u"" eoo "G""'" wsve forms
1560 tie poIm broadboard . ""'.

XK-550
Assembled and Tested

$269.95 eac~

$279.95 each
$279.95 each

$125

DELUXE SERIES
$ -1330 25MHz $419
S-1345 40MHz $549
$·1360 60MHz $749

Futu,..,
'D&"""s-.p
• AuIO"""'e Bum Fin<ler
• Z ""'.. l,Iodo lo'ion
• Bu compo...." T..,
• oil 01, .... Ie.",," 01..... "_ . bl. - _,~"

NEW
LOWER
PRICE

10·8 Automafic Moroe Code I ~e ~to fier L9 9S
1.85"x 1.12' x.35· $Q •

~ 10·8 Automalic Mo~e Station Idenlihel $~

~ _COMMUNICATIONS SPECIALISTS, INC.
I uk.. 1~~-'426 WEST rAFT AVENu E • ORANG~, CA 9;>865-4796
,.~ . 11 141 998-302 1 . FAX r1f419 14-3420

"..... .,,_. . .' Ent,re U.S .A. (BOO) 854-0541 • FAX (BOO) lJ5(}.(J54r

Model M-6100
F..tures ComPUler lmert1lce

and "'... Softwa....
· ..... '" '''''''
• Cop .. ..'-• l.O<9'U~ LCo-,..- .....·_c_._-
• .... . _ OII
· w.' ""·ts:> e,fIo<_ "
·""' ....""

$15 ,95
.., ........ ".....TR·18K Cassette FlaoorcM K~

$29 .95

• Hog" UJlT"on.r>e< $- CfIT
•~"'.. Se"'mstle
• "'''" """,n,"""," ""'"'"

M·1005K
Digital MuRirnet ei' K~

$19.95

AFFORDABLE , HIGH Q UALITY ELENC O OSCILLOSCOPES
2 YEAR WARRANTY

M ·17DO
Digital Muftimeler" ....._--_..

_ _ .. "",_ -CO-.

,... ...... .....
$39 .95

Tp·3200 Shared Rep-eate, Tone Pa ne l

Call or write to
receive our full
Product Catalog

SS·32PAEncoder
.s- x1.3' x ,4'

SS·32PA DIP Switch Programma hie CleSS Encoder S28,~5

• 51 ClCSS Tones
• 106 DeS coces
• Su pports 157 Ropeatcr Subscribers
• On-Li ne Computer Hclp
• Re peaterCW 10
• Air T,me Loading & Analysis Graph~

• Signalling Formats:ClCSS
DeS s OTMF

• DIPswrtch programmable
• CleSS encod er
• All 32 EIAtones from
67.0·203 Snz included

• Maybe ordere-d wrth
customtones

Tp·3200DTable Top Ve~iDn

TP-3200RM·ASingle RaCk MDunl versten
·Tp·3200RM-B Triple Rack Mo~o t ve rsloo

'Holds upIQ tnree TP-l200s

STANDARD SERIES
S-1 325 25MHl $325
S-1340 40MHz $459

Featu....s'
• TV Sync· ,,,,vs.-_
• X . V Ope<otion

CtRCLE 10 ON READER SERVtCE CARD

Model AR·2N6K
2 mel'" I 6 met",[i':,] AmatoUf ~dio M

ja-o ... : $34 .9 5

Fluke Multimeters
70 Ser ies
Mod.. 7011 . . . . . . " , S6V.tS
Model 7311 . $95 ,00
Mod.. 7511. . $129,00
Mod.. Tllf , , , , $1 s.-.t 5
Mod.. 7911 • . ,$175 .00
80 Ser te5
Mod.. Ba $229 ,00
_65 . . .. $at.00
_ B1 , , , , $289,00

some significant extras. Key points in
clude the orbi t, the transponder
scheme, the spacecraft orientation system
and some exciting experiments.

The final orbit for Phase 3D is to
be elliptical with a perigee, or low
point, of 2,400 miles, and an apogee,
or high point, of 29,000 miles. The
apogee will always occur over
the northern hemisphere. There are
several steps required to reach the
final orbit . After launch, Phase 3D
will be in a geosynchronous transfer
orbit with a very low perigee j ust over
100 miles and an inclination with
respect to the equator of about 10
degrees. The main 400 Newton motor
on Phase 3D will be used to bring
the perigee up to 2,400 miles. Another
firing will raise the apogee to 29,000
miles. A final firing of the main en
gine will be used to raise the inclina
tion to 60 degrees , Over a period
of two years the ammonia arc-jet
motor ATOS(Arcjet-Triebwerk auf
OSCAR-Satellit ) will be used to
adj ust the final inc lination to 63.4
degrees. This small motor (100
millinewtons) will also be used for
minor orbital changes. The fin al orbit
allows the ground track and rise and
set times of the satellite to repeat every
48 hours .

Of the many facets of Phase 3D,
Integration Manager Lou McFadin
W5DID finds the transponder matrix
to be one of the most exciting. Un
like previous satellites, Phase 3D
has an array of radios from 21 MHz
up through 240Hz. The satellite
receivers are on 21 , 145,435, 1268,
1269, 2400, 2446 and 5668 MHz.
The transmitters start on 29 MHz
and continue with 145, 435, 2400.
10451 and 24048 MHz. Transmitters
and receivers are pai red via ground
con trol , with one exception-a
transmitter cannot be paired with a
receiver on the same band. The op
portunities fo r some very interesting
combinations abound and are aug
mented by the satelli te's ability to
run multiple combinations simulta
neously or to match one receiver
with multiple transmitters , or multip le
receivers with one transmitter.

The transmitters and receivers on
Phase 3D are connected to gain
antennas that will greatly enhance



Late last year. effort s were unde r
way to comple te a ll aspects of the
satell ite , test it , and shi p it by the
end of Fe bruary 1997, Wit h the re 
cent lau nch del ay ( fro m Apri l 10
Jul y). more time is available 10
fini sh in te gration and ge t every thing
ready. A few o f the December acti vi
t ies incl ud ed work o n the gas
ge ne rato r co ntro lle r and th e com
mand a rbi trator mod ule , The
SEll (S ensor Electronic Uni t) had
been received an d work was unde r
wa y to adju st an tenn a local ions
fo r the new Trim ble GPS uni ts .
Seve ra l receivers and tra ns mitte rs
were scheduled to be at the lab

Pha se 3 1) proj ect status

TV sate ll ites depend on prec ise
an d ex pens ive bearings for the ir
reac tion wheel s: Phase 3 D uses a
combination of rare -ea rt h magnets
and el ectromagnets to suspend
and spin up th e wheel s , Each wheel
is expected 10 consume abo ut
fi ve watt s o f power for a total
consu mptio n of 15 wat ts .

A few o f th e ex pe ri ments on Phase
3 D include the Jap anese SCOPE
{Spacccrutt Camera ex pe riment for
Observat ion of Planets and the
Earth) and an array o f aI'S (Global
Posit ioning System) receivers. SCO PE
incl udes two hi gh -resolu tion image
sensors to pro vide a wide-angl e and
zoom view to ta ke pict ures o f the
Ea rt h. The Gl'S ex pe riment ha s
changed in the last year due 10 diffi 
cult ies wi th impl ementat ion o f th e
AMSAT GPS rece ive rs . The current
sy stem includes a pa ir o f Trim ble
TANS Vector units . Each has four
ante nnas and consumes about 7 watt s
of power.

Num erous papers have been writ 
ten wi th in -depth descriptions about
the Icutures o f Phase 3D. A good re
ce nt one , " Phase 3D Upda te." b)' the
Phase 3D des ign team. co mpiled by
Dick Dan iel s W4 PUJ, appeared in
the Proceedings of the AMSAT-NA
/41h Space Symposium lind AMSAT
General M ating , T his puhli cat ion .
dated Novem ber 1996, co nta ins
ma ny a rticles on curre nt hamsat top
ics and is available from the Ame r i
can Radio Re lay Leagu e or AMSAT
fur S12.00 .

••
.......;". •

stations will be a di stinct possibi lity.
Ph ase 3D uses a unique 3-axis

pi al form sta bil ization sy stem in con
j unc tion wi th two he xagonal rings
of computer-controlled magnctorqucing
rods to control both th e spacecra ft's
att itude and spin rat e. Ph ase 3D
will no t be spin-s ta bi lized afte r th e
so lar panel s are deplo yed. Three
magneti cally suspended reaction
whee ls mounted at 9U degrees 10
eac h other are use d 10 keep the
craft properl y orie nted. Commerci a l

,

Photo C. C/o ,\"e-111' dell' ofone of the [our ,I'J,,-,ce( 'raf t nlmlllt \" j,1Jide the SSS ring ,
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commu nicat io ns for th ese on the
ground. Most c nboard systems pro
vide at least a 10 dB improvemen t
ove r the previou s Phase 3 satc lfi tcs .
T his mean s that omniantennas will
work in place of beams in many
cases. On some bands the Impro ve
mcnrs wil l be dra ma tic . One o f the
two 10 GH z t ra nsmi ttc rs runs -10
wa lls to a horn antenna . A s urplus
DSS T V di sh with approp ri ate ha rd 
ware ma y be able to pick up
these sig na ls, Small "s tealt h" Earth

Photo Il . HI-' retav (/JH'II/!JIy mounted in side 3 of the Phose 3D .f/!aacraf t . All ph010,I

counesv ofAMSAT.

•

p., Re '''t Ll"" T
t> 'l l" ~Ol

•
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7k '1tt(3ad .4a4 - N6WPA
Losing your source ofpower?

Have your old case refitted with NEW cells and Save!
Convert your pack to NiMH!

Same size pack - HIGHER capacity !
"Handhelds "LapTops "Commercial Radios "Camcorders

"Portahle Scanners "Test Equipment "Power Tools
"Any Special Application

NEW replacement packs & Individual cells also available !
Call for a price list!

17052 Alameda Drive Perris, CA 92570
(909) 789-0830 FAX (909) 789-4895

Includes standard e-ven battery, 1 year warranty, Price $170 includes
delivery in US . Canada, Also available: low cost digital DC magnetic &
electrostatic field metel'$, air ion couoters. Call for free cata log.
All meters made in USA by Alphal ab, Inc, / 1280 South 300 West I
SALT LAKE CITY UT 84101. Tel. 800-769-3754 or 801 ·487-9492.
Major credit cards accepted ,

ELECTROMAGNETIC MEASURING TOOL
New TriField" Broadband Meter combines a broadband field strength
meter with an AC magnetic & electric: field meter in a single package
RF field strength setting (vertical. 10-1000 Vlm@ 100 KHz -2,S GHz) is
ideal for mak.ing near-field transmitter measurements. finding RFI on a
line. testing leaky microwave ovens or finding hidden surveillance "bugs",
AC magnetic setting (0.2 -100 milHgauss @ 60 Hz. range 50 Hz ·100
KHz, luil a-ecs magnitude) tests lor magnetic interference (a sometimes
nasty but dlfficult-to-pin-down problem with sensitive equipment). tells you
wI1ich of several lines is carrying AC or pulsed current, finds underground
power lines, tells you if a power supply or transformer is "on", without
contact AC elee::tric field setting (0 5 -100 K:'Jlm@60 Hz, range 50 Hz
-100 KHl-) tells you wI1ich line is 'hot" vs "neutral". finds AC wiring in walls,
and determines whether equipment is properly grounded

soon and some circuit boards for
control units were nearly finished ,
The SBS (Specific Bearing Struc
ture) is comple te and has been ap
proved for use on the launch . Phase
3D is to be placed inside thi s cylin
drical structure. A conical adapter
will then be bolted on top of the
SBS . This will all ow another satel
lite or test sys tem to be mounted
above Phase 3D in the payl oad
stack.

The few remaining months before
launch promise to be exciting but
hectic . In order to properly test the
GPS system, the sate ll ite must be
able to "sec" the GPS satelli tes. That
means that Phase 3D must be ta ken
out of the clean room , or the clean
room must be moved outside, or the
antennas mu st be remotel y located
during tests. The same situation ex
ists for a full test of the complete
communications transmitter/receiver
and antenna system. There are sti ll
issu es to be resolved , but with doz
ens of successful satelli tes on the
roll, the collective worldwide
AMSAT will invent methods to
handle the situation.

Getting r eady for Phase 3D

CIRCLE 141 ON READER SERVICE CARD

800-325-3878

Fenlon, MO 63026-2992
FAX 314-343-0668

CIRCLE 341 ON REA OER SERVICE CARO

With Kepro!

630 Axminister Drive
800-325-3878

To make your own prototype printed ci rcuit
boards, call Kepro - for your FREE "How to
Make a Printed Circuit Board" booklet.

For our catalog of products and services, or
our easy step-by-step "How To" booklet, call:

Kepro Circuit Systems, Inc.

Kepro Ci rcuit Systems, Inc.
31 4-343-1630 in St. Louis

Time is runn ing out, so get
your station ready for Phase 3D.
After launch there will be a month
or two of study and control efforts
before the communications chan
nel s are opened for usc . This will
be a good time to monitor tele 
metry from the satellite. The
70 cm beacons on 435.450
and 435.850 MHz will be most
likely to be used by ground con
trollers for satell ite monitoring.
After release, some restrictions
will be placed on operation du ring
periods when the ammonia arc
j et motor is on, due to it s high
power consumption and RF noise
generati on.

Note : If you are not famil iar with
hamsat communications, you may
want to start with the easier
satell ites, like RS-lO, RS· 12 an d
A~O·27 .Then progress to the high
orbit world of A-O-IO. Chec k out
the entry-level artic les presented
in the "Hamsats" co lumn during
!996. 51
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NEW CATALOG
CALL TOLL FREE: UOO·JAN·XTAL

Quality Crystals
and Oscillators lor:

AMATEUR BANDSoCaoMARINE VHF
SCANNERSoMICROPROCESSORSoPAGERS

P.O. BOll 60017 0 Fort Myers, Florida 33906::E: (941)936-2397

NumtMr 16 on your FHdlnck r;.rrJ

DXing 10m FM
From Perth

The sunspots are rising , so 10m will be coming back.

Graham Rogers VK6RO
22 Grace Street

Ferndale, Western Australia 6148

~ ~.. NO TUNERS

~
"-~':-<'; NO RADIALS

:.0...'" .;+ NO COMPROMISE

~""'-..,JI" SEVEN EXCELLENT REVIEWS
~li;.) ~o+ JUST DONT HAPPEN BY CHANCE
h' ..\ CAU US FORA FREE CATALOGUE

<,;+~Sfl raN• • n. Oct. U", 11, S. __ 1M5, 11 1 1"'
.,.+"" Cit Ike. 1",; ••~ _ . 1"1, 11, .... 1'", n. 1",

ASK ABOUT OUR NEW ISOTRON HlOC t

BILAL COMPANY ~
131 MANCHESTER DRIVE . -

~ 'lOIll'IIANT. CO LOIIl AOO ,oal' .

IIiiiiIIIi (719) 687-0650 -
CIRCLE 42 ON A R fRY ARC

Down East Microwave Inc,
Stocking Kl FO design Yagis
and TELETEC Power A mps,

Transverters & Down Converters,
Li near power amplifiers, Lo w

Noise Preamps, Loop Vagi and
other antennas, Power div iders,

coaxial components, hybrid power
modules, relays, GaAsFET,

PHEMT's & FET's, MMIC's.
Mixers, chip components, and

other hard to find items for sm a ll

signal and low noise applications.

We can interface our
transverters with most radios,
Please call, write or see our web page

www.downeastmicrowave.com
for Catalog, detailed Product

descriptions and interfacing details.

See us and Directive Systems
at the Dayton Hamventlon
Booths: 340, 3-11 and 3-12

Down East Microwave Inc,
954 Rl.51 9

Frenchtown, NJ 08825
Tel. (908) 996-3584
Fax .(908) 996·3702
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A
t the Perth Internat ional Airport.
Western Australia. sitting in the
waiting room of the intema

tional arrivals section opposite the cus
toms exit door in April 1993 was an
exciting time for me as I was about to
welcome Bill G4TQV and his XYL Jean
to Australia. Bill and Jean had flown
12,000 miles to visit and thi s meeti ng
was the culmination of our many con
tacts on 10m FM since 1988. If it had
not been for my keen interest in FM HF
OX I would never had met young Bill .

I have had a great time working many
UK stations over the years, many of
them mobile. using just a few watls from
modified UK CB FM rig s. Back in the
early 19805 I would hear all these wob
bly signals just above 29 MHz on my
SSB-CW rig. I was intrigued as to what
was going on; then I discovered they
we re l As making local contacts.

Not many rigs in those days were fit
ted with FM on HF. ln 1982 I invested in
a Kenwood TS660, plugged it into my 2
element 10m quad and called CQ OX on
29.600 MHz. To my great surprise
JE6QN came back to me and we
exchanged 5 x 9 reports. I was hooked!

We an know PM is used o n 2 meters
for local work and here I was talking to
Japan o n PM. The technical aspects of
PM on HF make for rather interesting
propagation and signal reception. Phase
distortion or the capture effect can make
signals hard to copy and stronger signals
can completely swamp weaker signals.

I have used as little as one walt and
had nice contacts with friends in the UK.
An output power of 50 watts seems suffi 
cient for working most DX. On this band
the power doesn't seem to make a lot of

differe nce. I' ve worked many mobile sta
tions around the world who were running
10 watts or so to a modified CB rig.

Lengthy rag chews are not unco nunon
over great d istances. I even worked Bill
G4TQVIM through several countries
o ver a 2-hour period as he drove across
Europe, with his callsign changing as he
crossed borders. Bill surprised me by be
coming GM4TQVIM as he entered Scot
land on several occasions. Other
regulars were Bill GORDB and Jan
PA3FAO. Then there was Roomy
VU3RMS, who often surprised me with
a booming signal when I thought the
band was dead.

There 's no shortage of DX. I worked
IS0 XV in the Spratley Islands for my
IDOth country, Some of the rarer stuff
I' ve worked has been A2, A9, BV, BY,
CN, CU, EA6. EA9. Ff8X. Ff8Z, H44,
HZ. 12, KX6. 5V5. TA, TL8, VQ9.
XX9. T30 . 521 . 5X, Z2 1, V51 . 3B8,
3B9. 3D6. C21. 45, 5H. 5W. 7Q. 7X.
8Q, 91. 9M2. 9M8, KH8, 9Q5. 9V, ere.
I'm now at 132 worked on 29 PM.

TIle international calling channel is
29,6, but don't use it for rag chewing, just
calling. Hey, don't forget to listen for me
on 29.6, or talking away on 29.51.

Repeaters

There arc a number of 10m FM re
peaters around the world-DU, W, JA,
VK. They mostly use 29.6 input and
usually o utput on 29.7 . Some use 88.5
Hz or a 1250 Hz tone burst (Ed. note: the
Boston repeater inputs on 29.62 and out
puts o n 29.52). Some repeaters are
linked to 2m, so you can find yourself
talking with someone usi ng a 2m HT. B
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STOCKED

SATELUTE PHONES'
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Every day more and
more hams are
enhanc ing their
enjoyment of ham
radio by add ing
images to their
conversations.
Join the fun!

!cOM
HAM, MARINE, BUSINESS
AND "vtAlJC)N RADIOS

:181 -H. 2Ol.lO-H. 235(l.H, A
22.1c.n . IC-706. "'~7Q7

NEW F3OlTIF4OLT. V100
SHORTW"VE RECEIVERS
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Stock&d & Serviced
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NEUER SRV DIE
Conttnuedfrom page 4

are about to spread anthrax all arou nd
America, killing millions of people. Aliens
will be here in a lOO-mile· long spaceship on
December 17th. You name it, I get ' em. But,
being pragmatic, I sat down and read Rene's
book. He presented one scientific fact after
another, undermining my faith in NASA's
credibility. It sure see med like he had made
an airtight case for the Apollo mission s 10 all
have been a giant hoax.

My next step was to write an editorial
about it so others could read Rene's book. I
wanted 10 see if they could find holes in
Rene' s scientific logic. Now, with several
hundred 73 readers having read the book, I
don', think I've had anyone seriously chnl
lenge Rene' s data. Could it be that it's the
believers in the moon hoax who are the
ignoramuses?

And, as I' ve reported, I've had leiters
from several readers who have been in
volved with either NASA or a NAS A sup
plie r, and who also have had their own seri
ous doubts about the moon landings. One
chap who helped build the LEM un it said
that no one at his company that he knew be
lieved for a minute that the flimsy module
they'd made coul d have possibly made the
trip . I got si milar letters from hams who' d
worked for oth er suppliers.

I heard about another earl ier book which
was similar to Rene's, We Never Went to the
Moon, by Bill Kayslng . This, too, is self
published, since the publishers he ap
proached with the manuscript were afraid to
touch it. Who needs the CIA, DlA, FBI, IRS,
NSA, and so on down the alphabet on your
case? Plus there are too ma ny dead whistle
blowers when people start to re veal
government secrets,

It took me a whil e to track Bill do wn and
get a copy of his book. It's 8-112" x II " and
runs 200 pages. And while Bill makes a few
of the same points Rene does, he mostly has
his own set of reasons for doubting the real 
ity of the moon missions. He docs a good job
of exp lain ing how the whole deal was pulled
off, and the secret base in Nevada where the
filmin g was done. He also points out the in
credible series of accidents that ki lled so
many astronauts just before the Apollo mis
sions-something that didn' t happen before
and hasn 't happened since . Were they
reluctant to go along with the charade?

Then there is the strange death o f Tom
Baron and his wife. Netlong after Tom blew
the whistle on the Grissom "accident" his car
"stalled" on a railroad crossing and the y
were killed. Even though the state law reo
quires autopsies in all accidental death cases,
his and his wife's bodies were hurriedly cre
mated. When's the last time your car stalled?
And imagine this managing to happen on a
railroad crossing just as a tra in is coming.
What are the odds'? And what happened to
Baron 's 500-page report which has now to
tall y disappeared? For that matter, how come
NASA's Apollo records, whi le not classified,

Continued on page 38
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The Whole World-
In the Palm of Your Hand!

And you thought 007 had some neat stuff.

Dave Miller NZ9E
7462 Lawler Avenue
Niles IL 60714-3108
dmiller1 4 @juno.com

T
he gove rnment's acrony m GPS is
for their NAVSTA R GLO BAL
POSITIONING SYSTEM con

ste llat ion o f satelli tes-2 1 navigati onal
satelli tes. along with 3 spares. slowly
circl ing the Earth. twice in a 24 ·hour pe
riod. With a hand-held GPS receiver.
about the size of a current dual -band
amateur liT (and costing roughly the
same). you can determ ine exact ly where
you are. anywhere in the world .

GPS is fu n!

Ham radio operators have always
been curious hy nature . That' s pretty
much how the hobby started; curious
private citize ns picking up the necessary
pan s and pieces. assembling working
transmitting/rece iving s tations just for
the fun of becoming involved in an
emerging technology (and that was hc~

fore anyone knew what "emerging tech
nology" rneanttj . If you' ve e ver
regretted the lack o f really new fun
things for the ham experimenter to
tinker with. take a closer look at GPS
and APRS. the Glohal Po sit ion ing Sys
tem and Amateur/automatic Packet Re
porting System. APRS is an already
growing branch o f GPS that has some
fascina ting ham rad io applications. I' ll
bet you knew that somehow we hams
would be invo lved; we can' t le t a curi 
ous new technology get away! (For a de 
tailed aniclc o n APRS. take a look at the
excellent piece writ ten by Bob Bruninga
WB4APR in 73 Amatf"lIr Radio Today.
December 1996.) I'll try to introduce
yo u. if yo u haven't already looked into
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APRS and GPS . but my approach will
be a little differen t. Instead of j ust
brie fly mentioning what features are
available on a current GPS receiver. I' ll
try to de scribe what it's actually like to
operate one . Too man y articles usc terms
and descriptions that can o nly be under
stood by the actua l owner!' of the equip
ment being de scribed- bu t that doesn't
help the fo lks be ing exposed to the idea
and the equipme nt for the first time .

Why do I need it?

If we hams need to ask. then perhap s
we ' ve lost some o f that inherent ha m cu
riosity. As a good friend of mine .
K9KPM. always says, I suppose I don 't
really " need" very much of any of the
electronic gear thai I have. hut if I enjoy
having it, that' s reason eno ugh ! Ken's
right- what do we reall y need'! Ham ra
dio. and its many-faceted side inte rests,
are interesting in and o f themse lves;
they do n' t have to be j ustified . They ' re
usually educational . recreat ional. some
times even inspirational. but most often.
they're j ust fun things to do. When it
comes to new toy s. most o f us arc just
lit tle boys in bigger jeans! For those who
don 't understand that kind o f need . there
are lots of other ways for them to fill
their time ... an yone for stamp collect
ing ? So if you can assume that mindset
while reading this piece. not one ce n
tered on absolute need, but rather on
learning a new science and perhaps ap
plying it to amateur radio. then you' H
understand. This concludes the lec ture!

By the way, I can remember Uncle

Wayne writing in his editorials abo ut the
fun that he had a number of years ago par
ticipating in sports car road rallies . Too
bad GPS .....asn't around back rhcn-c-l'H
bet he wouldn' t have asked about a need!

The government 's satellite system

The U.S. Department o f Defense does
have a definite need for accurate na viga
tional positioning info rmation; U.S.
troo ps in all corners of the world must
know exactly whe re they arc for stra te
g ic and logistical reasons . Army troops.
Navy ships. Air Force planes and Marine
batt alions in the field have a need to
know exactly where they arc at any
given moment in time. so our government
committed to a new. highly accurate sys
tem for navigation that they termed GPS.
Unlike the older ground-based systems o f
Loran C and Omega. or the peripatetic
early Sat-Nav nav igational satellites. the
NAVSTAR GPS constella tion is avail
able 24 hours a day. worldw ide. and isn ' t
affec ted by sta tic , sto rmy weather or
outside radio interference . In all honest y.
there can be the occasional io nospheric
anomaly that will absorb. scatter or duct
even a microwav e band signal. bu t as we
hams know. these anomal ies are rare .
NAVSTA R GPS docs operate in the mi
crowave region at 1.575 GHz. using
spread-spectrum formatting (see Peter
Stark K20AW's treatment of spread spec 
trum in 73 Amatellr Radio Today. Decem
ber 1996). The NAVSTAR satellites are in
polar orbits about 10,900 mi les up. so very
few ground -based interference so urces
bother it.



•
Satellite 2

improve on the final accuracy down to
an error o f o nly 16 feet o r so. Here 's the
second pan o f the equation: The U.S.
military deliberately throws so me inac
curacy into the GPS system available to
civilian users; it's called SA and stands
fo r " Selective Availability." U.S. mili
tary users ha ve GPS receivers with a
special code that overcomes SA, hut ci
vi li an units don' t, so they ' re automatl
cally less accurate than their m il itary
coumcrpan s. This gives our military a
slight advan tage over other (enemy)
troops that mig ht be bootlegging our sat
ellite po sitio nin g information to usc
agai nst us. Th e amount of SA inaccuracy
introduced is controllable from a ground
based satell ite command center that mon i
tors the (i PS sate ll ite constellation. During
times of troop movements or armed con
fl ier. more SA can he introduced to make it
still more difficult for the enemy to pro fit
from our NAVSTAR system. SA inaccu
racy is sched uled to be phased o ut over
the next ten years by a law recently
signed by the President. Since the SA
differential can also be calculated by the
means mentio ned above (a second re
ceiver site tran smitting DGPS informa
tion ). its va lue in giving our mili tary
perso nnel an advantage has become
somewhat questionable. since the enemy
knows how to get around it too , and
Congress reasoned that it might as well
he phased out so tha t higher accuracy
cou ld he made available to legitimate
civilian users. O f course, GPS will also
be benefic ia l 10 drug ru nners. smugg lers
and other ne farious types, but every
worthwhile ad vancement can be abused
in the hands o f criminals . We can ' t keep
tec hnological ad vancements away from
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•
Satellite 3

Satellite I

•

F ig . 3 . 0111)' <me point of intersection i f
com mon to all three -s-and there \"l)tl ure!
More tha n three satellites can provide <"WIl

better data .

•Satellite 2

Satellite I

•

Receiver

(determined by the time it took for the
signal to arrive). If two sate llites arc
be ing tracked Wi~. 2 ), yo u can get a
litt le better idea of your po sition, hut
s ince there are two po ints o f imcrscc
tion. you st ill can' t he sure-it might be
either. When three satellites arc loc ked
onto , ho wever (Fig" 3 ). eve n tho ugh
there are several poi nts of intersection,
only one is commo n 10 all three- that's
your exact posi tion! lI aving more than
three satelli tes gives even better data.

Each N'AVSTA R GPS satelli te kno ws
prec isely where it is at all times, and
where its neighboring satellites arc. as
well as the exact time, down to atomic
accuracy. Knowing these facts, a nd
transmitting them to your G PS receiver
down o n the ground. wi ll a llow the GPS
receiver to calculate the time it took for
the signal from each satelli te to reach the
receiver, and thus the d istan ce thai the
vario us satellites arc from the rec eiver
(remembering that radio waves travel at
300,000 kilometers. pe r seco nd ). Be 
cause the satelli tes arc at different po si
tions in the sky, a triangulatio n fi x can
be made on the location o f the recei ver.
accurate to within 49 feet ( 15 meters).
The ac tual locatio n o f the satelli tes mak
ing the fix can a ffect the final accuracy
o f the receiver 's position to so me de
gree , but tha t "fi nal" accuracy can the n
be furthe r improved . One way is 10 com
pare the positional data at two rece iving
sites that are tracking the sa me satellites,
and the n calculate (automatically) a d if
ferential tha t can be applied 10 the culcu
latcd data as a correction factor. T hai
differentia l (number) can be sent over
terrestrial radio anti is usuall y referred to
as DGPS (Differential GPS). 1t can o fte n

Fig. 2 . ' Hth t1l"0 satellites being tracked.
since there are two points of intersection ,
you can gel a beuer idea.

Fig , 1. The siKnal f rom nne satellite doesn 't
tell you much -smuvbe just fW",!"Ta1l"0.'" it is
from your position ,

Satellite I

•

The constellation presently consists of
24 sate ll ites and five ground stations at
different venues around the g lobe. Of
those 24 NAVSTA RS. 21 satel lites are
kepi active: the remaini ng three arc or
biting spares. If one or more of the :1\.' 

live satell ites becomes "unhealthy:" a
spare can be moved in to lake its place
so that the full constellation remains op
erational. The gro und stations monitor
the accuracy o f the system, an d perform
adjustments as needed. The govern ment
seems fully commilled (0 mainta ining
the system. which begun deployment in
19R4 and has been estimated to COSI

somewhere in the neighborhood of $ 10
bill ion ; the yearly maintenance alo ne is
some $500 millio n or more . At those fig
ure s, it almost seems unpatriotic no t to
fully utilize it!

The GPS conce pt is workable from or
biting satellites because it' s po ssible to
receive exact po sitional data when a
ground receiver can lock onto several
satel lites at the same time; when tho se
satellites arc located at di ffere nt po ints
in the sky: and when the receiver can tr i
angulate a po sitional fix by receiving ac
cura te ge ographical and time data from
those satellites .

Le t's break down those "whcns" a
little further. When the rece iver knows
how far away each satellite is, where it is,
and what the exact time is, an imaginary
circle can he drawn around each satellite
being trucked, The receiver is located
where those imaginal)' circles intersect .

Fig, 1 shows where the s ig nal from
a sing le satelli te (the circle) would
intersect your ground rece iver. The sig
nal from j ust one satelli te doe sn't tell
you very mu ch: perhaps o nly how far
away the satelli te is from yo ur location

t
Receiver



S/OELECTRIFIER
PLANT GROWTH STIMULATOR
NOW AVAILABLE IN KIT FORM'

• COM PACT SIZE, 2 4" X 3 8" X l '

• ADJUSTABLE OUTPUT UP TO 30

VOLTS

• 316 STAINLESS STEEL ELECTRODES

• KIT INCLUDES ALL ELECTRONIC

COMPONENTS , ASSEMB LY

INSTRUCTIONS AND PLASTIC

ENCLOSURE . BATTERY NOT

INCLUDED,

- FOR MORE INFORM ATlON -

SEND SASE TO:

SEAGON COMPANY

5541 OAKVILLE CENTER

SUITE 215

51. LOUIS, MO 631 29-3554

CIRCLE 241 ON READER SERVICE CARD

E .

m
40 YEARS OF OUAUTY ANTENNAS

SKYMASTER H.F. KITS FROM $.275.95
PRE-TUNED H. F. QUAOS FROM $379.95
Quad Antennas From 2 Thrw~Q_M\lI(lf$

2 METER 4 EL. PRE·TUNED"",95 .. $7.00 SS-I-!
6 METER 2 EL. PRE·TUNE D $69.95 +$15.00 S&H

Kill PRICES 0tI OOUSLE.llAAlDw..::l!~~ROli:Nl.TtNNA AOPE
visit our new web site http://www.cubell.com

Write 0 , Call For Frae Catalog
2761 SATURN ST. "E" BAEA CA 92621
(714) 5]7.9009 FAX (714) 577-9124

CIRCLE 166 ON READER SERVICE CARD

THE NEW ~S IGNAL cuee-"
FS73C digrtal "5' meIer COfVlected wilh two

wires to tho receiver's "S" meIer.
Price : 5189.00

' Unil tracks the ' 5' readings irlCluding
the dB values

"High input impedance prevents loading
-n ear sholl 1110 obtained with 9 vall ballery
'112' d'gital display - 2 .5" cubical enclosure

"Unit exceuent for foading peak "5' or dB verues
' Displays modulation ampliludo whon transm illinll
.Excellent for mobile operation where transceiver's

analog "8" meter is no! easily Observed

" SIGNAL cuse.AI Model FS73 with built-in dipole
antenna. functions as a field strength motor

Price S 1 6~

i'"'a~~\':!:.a 4' "::=;;:':. -...J
I .~~;;:-';'. !.,~. .:~:. ~~_.
. -,.

NVe ENGINEERING CO., INC.
4020 GALT OCEAN OR , SUITE 606

FORT LAUDERDALE FL 3 3308
Ph. 954·588·3997
FA X 9 54-537 -35 34

CIRCLE 290 ON READER SERVICE CARD

20 73 Amateur Radio Today · March 1997

the legitimate users just because there is
the potential for illegal use- at least that
shouldn' t be the only consideration.

By the way, the NAVSTAR satellites
have also been hardened (as much as
is currently possible) to damage from
enemy ground-based laser and particle
beam attack as well as command con trol
interception that could result in errone
ous readings being transmitted from
the constellation. They're also EMP
(ElectroMagnetic Pulse) hardened and
are designed to degrade gracefully, even
if ground communication with them is
lost. Aerospace design teams have to
think of everything these days. The time
delay in launching a replacement satel
lite from the ground is estimated as not
exceeding two months, if and when that
should prove necessary. Satellites don't
last forever; high energy radiation par
ticles from outer space, damage from
small meteorites and other space debris
and realistic design life of batteries and
solar panels all take their toll on even the
best satellite hardware.

Uses

The NAVSTAR GPS concept has tre
mendous potential for the recreational
boater, private pilot , Civil Air Patrol vol 
unteer, hiker, backpack camper, ex
plorer, fisherman. climber ... and Uncle
Wayne's road rally team! Anyone who
strays from home can appreciate the
hand-held portable GPS, just as hand
held portable transceivers are common
place today. And of course we can' t
overlook the potential commercial us
ers-commercial airliners, passenger
and cargo ships, railway trains, over-the
road trucking, delivery services, etc.,
can all benefit from reliable positional
information, and NAVSTAR GPS is it!

Then there's that APRS aspec t men
tioned earlier ; it's a fairly recent innova
tion in the ham radio community,
utili zing current GPS technology. It in
cludes automatically generating packets
containing exac t positional data from
both fixed and mobile stations. That in
formation can then be combined with a
normal amateur packet TNC, and trans
mitted and displayed on a map on
everyone's packet computer screen.
That's why many of the newer packet
and multimode TNCs routinely include
GPS capability within their TNC fi rm
ware these days. It ' s an amateur radio

innovation (thanks to Bob Bruninga)
that is just beginning to be explored.

But what advantage is there in having
that positional information? For search
and rescue efforts, parade or marathon
coordination and safety watch, repeater
jammer tracking, neighborhood watch
patrol activities, simulated emergency
tests, storm and flood assessment and as
sistance, recreational fox hunting and
other amateur radio field activities, GPS
offers the same advantages that it does to
the military, recreational and commer
cial users: obtaining and relaying accu
rate positional data on and to the
participating stations. If we still have
that ham spirit of discovery and innova
tion , then it won' t be long before even
more innovational uses for GPS will
emerge within our hobby-and 73 will
publi sh them as they're presented.

So what's out there now?

As to what you can expect to buy right
now, I'll use the features of my own (a
Garmin GPS 45) in the examples, not
because I'm trying to convince anyone
to buy the same unit, but because it' s the
one I' m most familiar with . Other
brands and models will have similar op
erating modes and features, but of
course the details will vary.

I thought that my instruction manual
was lacking somewhat in its guidance
for beginners, especially for something
as new and innovative as GPS. I would
have preferred that the manufacturer had
been more informative in the operator's
manual, but there is an optional, well
produced instructional videotape avail
able . The manual assumes that the
operator is already familiar with the ba
sics of navigation, waypoints and route
planning. For those who aren ' t, a supple
mental book on general navigating tech
niques from your local library may be
worth reading first. I' ve always felt that
tech-manual writers should make sure
that they're doing the best job that they
can in clari fying all o f the questions the
beginner might ask. l think the practical
way to do this is to test the product, and
the manual, by giving units to a few be
ginners for a week or so, along with the
preliminary manual, and asking the
beginners 10 keep accurate notes on
the problem areas. A tech writer who's
intimately familiar with a unit can' t
write a basic enough manual, one that's
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An established manufacturer of boom micro
phone headsets for aviation, Warren Gregoire
& Associates, has introduced the ModellR
2000. for Radio Amateurs. With a noise-can
celing electret microphone. response said to
"cut through QRM," and plush, padded muffs
it works well, even in noisy locations. It is
clai med to be compatible with most radios.
Available as a kit $449

' , or assembled 5649
' .

less connectors, S&H additional, both have a
30-day, money-back guarantee. Call them
toll-free 1-800-634-0094 or (510) 673-9393.
FAX (5 10) 673-0538. Write: 229 EI Pueblo
P lace, Clayton, CA 94517, USA or E-Mail to
WGA@gnn.com (advertisement)
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take 7 1/2 to 15 minutes [0 acquire all of
the sate llites that it can. storing them in
an almanac in its me mory, and display
ing its new home lat itude and longi tude.
This auto-locate initialization is good for
up to about 300 miles from home base
even if the receiver is off. If you travel
farthe r than that with the rece iver off.
you' ll have to let it auto-locate again or
you can entcr the ncw rough latitude/
lo ngitude data manually. If you travel
with the receiver turned on, or tum it on
every now and then, it will re-Iocate
itself as it goes along.

While it's auto-locating, my unit
sho ws a nice graphical view of the sky
(Photo A), plotting up to 8 NAVSTAR

satellites on a sky map; the satellites are .!!.~~!!!!!~;;;;"","""",,.;;;;;;~;;:;:!;:;;;:;:;;;;
graphically depicted as being either on
the horizon, at 45 degrees up from
the horizon or overhead. The display
indicates the satellite 's to number (each
satellite has its own identification num
ber). along with a relative signal strength
bar for each of the satellites being
tracked. This al lows the user to move
somewhat in various directions. or to re
orient the side-mounted antenna, to
achieve the best signal reception from
the constellation of satellites in view.

Photo A . Satellites are graphically depicted
as being either on the horizon, at 45 degrees
up from the horizon or overhead. The display
also indicates the satellite's ID number,
along with a rela tive signal strength bar for
each of the satellites being tracked .

Some initial details

The firs t th ing you' ll notice about
GPS receivers : They' re amazingly com
pact, about the size o f a curre nt d ual
band talkie (my own is just 6 1/4" high
by 2" wide by 1 1/4" deep). It's incred
ible that you can hold a true sate llite
tracking rece iver in the palm of. your
hand-no dishes, no az-el steering
needed. Mine operates from four inter
nal AA batteries that will power it for 10
to 20 hours depending upon the mode
chosen (normal or battery saver mode).
It has a smal l detachable antenna (with a
BNe connec tor on it so that an external
antenna can be used) and a built-in 4-pin
male socket on the back of the unit for
inputting o utside power (five to 40 vo lts
DC) and ground. There's also a pin for
data input and one for data output. for
interfacing with a computer or to an ex
ternal differential or beacon receiver.
There are (or soon will be) computer
generated maps of various locations that
will allow you to plot exactly where yo u
are on a moving map of your area (or a
strange area) so that. with a laptop or
notebook co mputer, and your GPS,
you'll really have to work at getting lost!
A ll of these amenities have a price, o f
course, but they'll probably be within
everyone's reach o ver the next few years
if the past is any indication of the future
(look at how computer prices have
plummeted over the years).

For the boater. camper or hiker, many
GPS receiver models are considered wa
terproof, often being pressurized from
within, using dry nitrogen to prevent the
infiltration of outside air or water. Mine is,
since it was designed for the marine envi
ronment, plus it weighs a mere 10 ounces
with the four AA batteries installed.

completely understandable to the begin
ner. We see this all the time with com
plex ham gear manuals; not enough
forethought is given to explanations that
require more detail or practical
examples . With modem microprocessor
based equipment, usually with multiple
function keys, a thorough manual is an
absolute must!

Operation

Here 's the good stuff! When a GPS re
ceiver is firs t powered on (or when all of
its memories have been erased), it will



At least three satellites arc needed 10
obtain a fi x on your latitude and longt
tude: a fourth is required 10 give your al
titude above sea-level data (providing
thai the unit has that J -dimensional ca
pability). The more satell ites you can ac
quire at any given time, the Peller the
positional and altitude data will be , he 
cause. agai n, the triangulation will be
done with bencr geometry. I' ve found
that it's not unusual to get good sig nal
strength readings from six, xc....en or
even all eight satellites in reasonably
open areas, and at ce rtain times of the
day, remembering that 1.575 GHz radio
waves are fairly easily absorbed or
scauered by ground-based obstacles.

Once the auto- locale initialization
stage is fi nished, and the rece iver is sat
isfied with the data from the satellite..
that it can see, the page automatically
changes and a moving compass d ial is
di splayed (showing your cardinal head
ing anytime you ' re in motion; walking is
good enoug h). It abo shows a digital
readout of your true bea ring (a three
digit numerical d isplay of the linear
compass dial): it shows your speed of
movement when in motion , and of
co urse your latitude and longitude, out
to three places, in seconds. It even tells
you the accuracy of the latitude and lon
gitude measurement as plus or minus so
many feet. It automatically ind icates if
it's opera ting in the two-dime nsional or
three-dimensional mode and yo ur alt i
tude in feet above sea level whe n it's in
the 3-D mode (with a plus or minus alti
tude error factor, in fee t, also di splayed).
The exact lime of day in 24-hour UTC
time is disp layed, or the time can he read
in local time (that is, so many hOUf5 dif
ferential from UTe), Finally, the condi
tion of the internal butteries is shown on
a nice bar-graph gauge ranging from full
to empty.

Stepping forward to another page,
many GPS receivers will automatically
map your path of travel , whether on foot
or in a moving vehicle , This moving
map shows every twist and turn that you
might make along the way (sec Photo
R). The map (actually it's more of a
where-I've-been course plot), looks
something like a doodle you might have
drawn on an Etch-Aciketch tv-c-at least
that's what it re minds me of. Hut it's a
lot more powerful than my Etch-A
Sketch ever was! When you arrive at

your destination, you can follow the
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doodle and retrace your exact path back
home. Rather than following the exact
course home, you can o pt to take the
shortes t route back instead (if you' re in
open co untry, on the open water Dr in the
air), The map will show you the headi ng
for that shortest course and it will di s
p lay your return trip on the same map
page. so that you can sec immed iately if
you happen to stray off your mark. Yo u
can zoom in and zoom o ut (in 12 d iffer
ent steps) on the map to sec every twist
and turn. and you can pan across to sec
where various zigzags were necessary.
Photo R shows a litt le doodle-map I
made coming home from the store one
day. 11's loomed to the 1.0 mile scale
and you can sec the lillie zigzags needed
to get to my home. They' re even more
pronounced when zoomed into the 0.2
mile scale. My home QTH is shown in
the cente r. The scale in miles is dis
played at the top and changes as you

" This gives our military an
advantage over enemy troops
that might be bootlegging OUT

satellite positioning information
to lise against liS. "

zoom in and out. You can pan across the
map to measure the exact distance from
one po int to ano ther or to find those little
details mentioned when you ' re zoomed
all the way in. The map page also shows
the bearing you should he taking to get
back home on the ret urn trip, the one
you're actually on, the dis tance in mi les
to your destination and the speed at
which you're currently moving , Every
thing you might possibly want 10

know-ccxccpt perhaps where the radar
speed traps are (there's other gear for
that!). Incidentally, I do know the way
back home from the store on my own.
but it's a whole lor more fun this way.

If you decide 10 take the exact (re
trace) co urse back to home base, as yOll
might when hiking overland with natural
obstacles to maneuver around, you can
switch to a roadway style of display. As
you can see in Photo C, the di splay
looks something like a highway drawn
in a perspective view, with a center line
right down the middle. To retrace your
exact original course, simply keep the
lillie cursor arrow right on the center
line of the roadway; you' ll end up

exactly whe re you started. There's even
a fi nish line that appears across thc road
way in case you've fo rgo ucn what home
looks like .

I' ve mentio ned only a very few of the
navigational fea tures found in a modern
G PS receive r. There arc a number of
others. As the menu page shows in
Photo D. you can set and store
waypoims and routes, naming each one
for easy reca ll. A way point is a spec ific
location that you would like to head to
ward and at which something will occ ur.
A route is a number of waypoints strung
together. PUlling it in understandable
terms. when yo u drive to work each
morning, you probably follow pretty
much the sa me route. Begin ning from
home, you might head down Street A to
Street B, making a left turn on Street B.
Thai intersect ion is a wuypoi nt. You then
take Street B to Street C and turn right;
that ' s another waypoi nt. a poi nt along
the way whe re something happens.
Stringing all the waypoirus in series is
your route. On the open water, in the air
or out in the wilderness. ..... here streets
and intersectio ns don' t exist. longitudi 
nal and lati tudinal waypoin ts become
very important when you can' t navigate by
visual landmarks. They provide points of
signifi cance, where a tum or course

t' hoto B . TJI(' " Ml IP Pfl I<W " capabilities of
the tmlt with the "moving" map rem/out of
my trip hOI//{' from/he ,\'lOre,



change should occur, perhaps to avoid
some obstacle (such as a reef while sail 
ing). It's vital for the navigator to kno w
when he or she has reached a waypoint.
and a GPS receiver will tell you that with
class. Mine will store 250 waypoints. each
with its own uniq ue name (such as
HOME, RJEL, REEF, ctc.). It handles 20
routes (collections of waypoints) which
are reversible. If a storm suddenly comes
up, there's a "neares t waypoints" page that
can be called up, providing you with and
guiding you to the nearest of nine safe ha
ven waypoints (providing you've stored
them in memory). There's a cm (Course
Deviation Indicator) display, an E1E (Esti
mated lime Enroute) display and an ETA
(Estimated lime of Arrival) display at
your disposal when you need them.
Tbcrc's a sunrise/sunsct indicator that will
even tell you the time of these events at the
destination you're navigating toward. There
are also internal messages that may be
displayed from time to time: "Poor GPS
Coverage" or "Accuracy Has Been De
graded" are displayed when satellite cov
erage is JXXlr or non-existent.

In general, GPS receivers arc meant to
be used out in the open. If the 1.575 GHz
signals from the satel lites are blocked by
buildings, mountains or even dense for
est, reception will be degraded. II's still
amazing that sometimes I can actually
receive three or four satelli tes a t our
kitchen table-because of a large pict ure
wi ndow faci ng due north.

All of these GPS functions-predeter
mi ned waypoint plotting and sto rage,
routing information, track logs, etc" can
vary from one unit to anothcr. Some
GPS receivers arc aimed at certai n out
door activities or sports, suc h as boating .
Those functions arc determined by the
firmware chosen by the manu facturer
for a particular GPS unit, so, depending
upon yo ur own in terests, you can o fte n
find a model aimed more at your own
outdoor activity (I' ve always lo ved sail
ing). Howe ver, even a GPS aimed ar the
nautical crowd can be used for any gen
eral purpose navigation exercise-s-even
just a Sunday afternoon walk through
the woods. Anyo ne want to start an
orienteering club?

Photo C. The "Go-To-Waypoint Page " helps
you 10 retrace your route home or 10 fi nd Q

specific stored waypoint:

DON'T MISS THIS ONE!

GREATER BALTIMORE
HAMBOREE AND

t [[]m~~n~~~t5T t
ARRL MD STATE CONVENTION

APRIL 5 & 6,1997
Timonium Fair Grounds

Timonium, Maryland
Saturday 8 A.M. - 5 P.M. and Sunday 8 A.M. - 4 P.M.

ONE OF THE LARGEST SHOWS
IN THE ENTIRE COUNTRY

Over 17,000 Attended Last Year!
ARRL Forums & Programs • Banquet
10 Acres of Indoor and Outdoor Sales

3 Buildings. 1,100 Indoor Spaces
Indoor Flearnarket e Outdoor Tailgate

Indoor Tailgate. FCC Exams
Discount2 Day Admission ByAdvance Sale Only!

For More Information: E·Mail - gbhc@ooocnetric.net, Internet Address 
www.concenlric.neV-gbhc, Write To: G. B. H .& C., P.O. Box 95,

Timonium,MD 21094-ClO95, Voice and FaxBack 141O-HAM-FEST or
Outside Of MD 1-800-HAM-FEST

Sponsored b : The Baltimore Amateu r Radio Club , Jnc.

SEE THE SPACE SHUVVIDEO
AND GET THE ATV BUG
Many ATV repeaters and Individuals are retransmitting Space
Shuttle Video & Audio from 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 ir s being done in
your area on 420 · check page 554 In the 96-97 ARRL Repeater
Directory or cal l us, ATV repeaters are springing up all over . all
you need Is one of the TVG-4G ATV 42()..450 MHz do'oomconveters,
add anyTV set to ch 2, 3 or 4 and a 70 eM antenna (you can use
your 435 Oscar antenna). You dont need computers or other
reccs, it's that easy. We also have ATV downconverters, anten
nas, transmitters and amplifiers for the 400, 900 and 1200 MHz
bands. n tactwe are 'fOlS one stop for aD your ATV needs WId mo.
We ship most items within 24 hours atte r you call .
Hams, call for ou r complete 10 page ATV catalogue.

(818) 447-4565 M-Th 8am-S:3Opm Visa, Me, UPS COD

P.C. ELECTRONICS Email: tomsmb@aol.com
2522 Paxson Ln. Arcadia CA 91007 24 Hr. FAX (818) 447-0489
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There 's also a menu screen that allows
the user to call up other submenus to as
sign the names to waypoims. enable or
disable some of the functions, clear
memories, define the functions (such as
reading out in nautical miles as opposed
to statute miles) and to access stored
tracking. information . You can keep a
stored record of your excursions so that
you can ca ll on them in the future if
you'd like to fo llow the exact same
route, or just to revisit some enjoyable
spot.

Mine even has what 's called a MOB
(Man Overb oard } function. which will
allow )' OU to zip back to a part icular gee
graphical spot in an emergency...say if
your mother-in-law happens to fall over
the transom of the bout and you hadn' t
noticed . Ofcourse. it' s entirely up to you
if you choose to enable that MOB option
or not!

A practical example

A UPS receiver in the mobile cnn come
in very handy. My wife and I took a
long-weekend motor trip into the hinter
lands of Wisconsin shor tly after I bought

mine and installed the optional dash
hoard mount for thc GPS-45 in our car.

- -- -._ -

t'ho V . t he "Mellu I'(/~ t' " capabilities of
the Ganvin GPS-45 NAVSTAH satellite
Global PfHilitJ" il/~ S\".I lt' lII receiver.
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Even though Sue has her General Class
ham license, I have the feeling that she
doesn' t always see the complete sanity
in every electronic purchase I make, She
seemed to appreciate (on the surface ) the
practicality of our UPS receiver, hut it
wasn' t until we started taking some rc
ally o ff-the-beaten -path scenic roads
that she commented. without any
prompting from me, that having a GPS
o nboard was a nice idea. We had no fear
of gelling lost down those twisting, turn
ing country roads because we knew that
we co uld always find our way hack if we
ended up hope lessly lost. We saw some
mighty prcuy fall co lors too! In fact, we
spent most of the trip on those scenic
hack roads, and we 'll du it again! The
map that we had wasn' t nearly detailed
enough, so we followed our noses and
ended up driving around one city in a
large circle. We followed a route bisect
ing the circle and ended up w here we
wanted to he originally-without going
all around the circle again- a fi rst for
us!

I found that j ust mounting the GPS up
0 11 the dash, with the windshield curv a
ture overhead and around the sides. gave
us reliable satellite coverage. The 1,100
mAh nickel metal hydride A A cells that
I' m using in the GPS-45 will power it
for a full day's dri ving on thc battery
saver mode and I simply recharged them
overnight in our lodgings. It's nice to
have an accurate compass onboard too
(one that doesn't dance around), and I
discovered that the car's speedometer is
actually three miles per hour slo.....er than
true. But jU'\I having an accu rate map of
where we had been. and knowing that
we could always get back again, was
very comforting, and as Sue put it. a nice
idea. In unfami liar territory, it only takes
one wrong tum to become disoriented;
hut with your GPS receiver. you can find
your way back easily,

As an aside, I did notice some RFI in
our 2-meter mobile transceiver. un ccr
tain frequencies. attributable to the UPS
receiver's oscillators. The solution was
to avoid those frequencies, hut it was
somewhat surprising. I' ve not tried to
work out another solution yet; the prob
lem isn' t serious for us since it doesn't
affect the channels we ' re most interested
in monitoring. There may he confl icts
like this on other bands as ....'ell: I' ve not
checked thcrn . hut don' t be too surprised
if you find some birdies somewhere.

Other mteresnng asides

GPS technology h..1S a number of diverse
potential U'iCS for the future. It can be used for
tracking endangered species. with exact po
sitional data always available on the moni
tored animals, ns well as auto-mapping of a
particular animal's recent nom-area. GPS
has SCl.'Il duty on high altitude balloon flights

investigating the much publicized OWIlC

layer depletion studies and it was used to
record the undersea resting position of the

famed passenger ship T itanic. It can he used
in fo restry and geological survey studies. ac

curarely mapping the boundaries of areas of
natural resources as we ll a..; in locating aOO
documenting small vi llages and rerce

population conce ntrations in obscure pans of
the world. Since one of the side bene fits of
GPS is high accuracy time keeping, any
one who needs that advantage (radio ama
teurs included) can benefit fn un this
important a....pcct of the orbiting satellite
PVT (Position-Velocity-lime) technol
ogy. Mapping flood- or hurricane-ravaged
areas anywhere in the world by air and
helping to deploy and direct firefighters to
forest tire!'> also requires accurate posi
tional data. in the air and on the ground:
GPS ans....c rs those needs. There's
progress being made to usc GPS a" an aid
to the blind. which is yet another reason

for doing away with the intentional inac
curacy of SA (discussed earlier). Coupled
wit h a voice synthesizer. the waypoint and
routing features of a GPS receiver can po
tentially he used to prompt hlind people to
reach a predetermine..-d goal.

The Rll'•."'iian<i are corni~!

Orbital placement of a second constclla
tion of global positioning satellites has
been underway for several years now, ini
tiated by Russia. It was begun before the
breakup or the Soviet Union and goes un
OCT the name GLO~ASS. When fully 01X.-rJ.
tional. GW NASS also promises 10 provide
p osition velocity and time intormation to lL....

L'Th wor ldwide (most current GPS receivers
will probably not be usable with the Russian
system. though the frequencies used are rcla
tivcly ckw..-"-GW NASS is said 10 be just
above 1.6 GH1).

As you can see, the average GPS re
ceiver is versatile, affo rdable. and works
by reading the data from orbiting satellites
10,900 miles or more away ... all in the
palm of your hand. To IIII.' , that's pretty
exciting. What do )'0 11 think? fa



Communications & Live ATV
Via Outer Space

Some real-life lise of the ham satellites .

Farrell Winder W8ZCF
6686 Hitching Post Lane

Cincinnati OH 45230
E-mail: fwinder @one.net

Dr. Don Miller W9NTP
8339 South, 850 West

Waldron IN 46182
E-mail: w9ntpdon @ind.tds.net

D
uring the 19Y6 Dayton HamVcntion.
a short rmvic was disco vered run
ning at the AMSAT booth, This

movie showed two amateur stations in
volved in a Q5 QSO utilizing the AO-27
satellite.

Severa l months earli e r, W8ZCF
and his son, KR8VCO, had been try 
in g 10 come up with a plan for co m
mun ic at ing wh il e KB8VC O wa s o n
vaca tio n with h is fa m il y in Ju a rez,

PholtJ A . KB8 VCO 's equipment f or AO-27
m ice coTllacf (photo b)' Vicky Wi nder ) .

Mexico and 1-:1 Paso . Texas . They
considered seve ra l of the HF ban ds.
but deci ded that unless e noug h
pov..'e r and sui table ante nnas co uld
he SCI up by KB8VCO o n a portable
basis. that such an arrangement
didn ' t seem feasible. at least on a
consis tent basis .

The AMSAT movie raised the possi
bility o f using AO-27 for the communi
cations link. Tests were made j ust before
the trip to Ju arez; KB8VCO used a
Yaesu FT 530 d ua l-band HT which

"Those pictures were sent over
2,000 miles round trip using

1/2 watt Oil 70cl1l!"

pro vided about two watts output on two
meters, along wi th 70 ern recept ion. T he
antenna was a Cushcraft A270-I1S , co n
sis ting o f a pair o f three eleme nt yagis
on a sing le mast for tran smitting o n the
two meter uplink frequency and receiv
ing on the 70 em downlink freque ncy. It
wa... used as a handheld antenna and
manually pointed toward s the satellite.
Photos A and H show KB8VCO 's setup.
A tracking program was used for ini tia l
antenna orientation with signal strength
indication from thc satelli te to mainta in
tracking.

Upon arriva l in Juarez. and for a

period o f more than two weeks. contacts
were madc on a dai ly bas is fro m the
Juare7JEI Paso area to and from Ci ncin
nati. Ohio. During the return trip. con
tacts were co ntinued fro m Texas and
A rkansas. Tho se contacts were so suc
cessful that an idea emerged for an ex
periment whi le W9NTP and W8ZCF
were in contact during regular early
mo rni ng AT V exc ha nge s be tween
Wa ld ron , Indian a and Cincinnati, Ohio .
The idea was to try send ing a li ve picture
via AO~27 .

Initial experiments were encourag ing.
On the third attempt. complete pictures
were sent and received by roth W9NTP
and W8ZCF. Photographs o f these pic
tures arc shown in Photo C and Photo D
remarkable. considering the very lo w
output power of the AO-27 which is only
1/2 wall o n 70 em ! This microsat satel
lite is a cube-shaped package approxi
mately S .l) inches on a side and in a
nearly ci rcular pola r orb it at abo ut 500
miles above the Earth. T he actua l dis
ranee cove red in transmission to and
from the satelli te to create these pictures
was over 2.()(x) miles. round trip !

The up link freq uency for AO-27 is
145.850 MHz and the do wnli nk is
436.800 MHz. Approximate ly 20 kHz
of Doppler was observed over the
longes t AOS to LOS foo tpr ints.
W9NTP' s setup used an OSCA R ci r
cular po lari zed ante nna for 2 meters. A
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w aldron. Ind iana a nd pho to graphed
fro m a I-t -inch TV Scree n usin g
a Pcntax ME Supe r Ca mera wi th
1/4 sec . expos ure. Pho to U, rece ived
di rect by W8ZCF. was pho to 
grap hed usi ng the sa me TV/came ra
se tup .

Thi s proj ec t p roved 10 be c hal 
le ng ing . fun a nd rewa rdi ng to the
part ie s inv olved . Several by standers
a lso fol lo wed th is c xpcrimcn t-c-a nd
as a re sul t . a num ber of ne w su te tlitc
comm u nicators have emerged . All o f
the se opera tors m ay now be bcuer
p repa red 10 ut il ize th e futu re m ult i
mode sate lli tes. suc h as Phase 3D.
that a rc in p rogre ss .

T hank s g o 10 the man y inno vat ive
engi nee ring de sig ne rs and de ve lop
e rs w ho ha ve m ade the AO -27 sate l
lit e w it h it s pe rfo rman ce capubi li tic s
possibl e. Obvi o usly. th is sa te fli te
prov ides a g re a t d eal of p leasure and
expcrim cnun io n to man y am ate ur
radio o pe rators. fa

Photo IJ. W9NTl' :\' picture (II received /ly
W8ZCF using a TA SCO TSC-70 (Mode:
Robot 36 Colors ,

STSORBlT tracking presentation 11 AO·Z7 (photo byPhoto E.
\V8ZCF) .

"This satellite provides
pleasure and experimentation

to many."

W8ZCF used the STSO RBIT PLUS
Trackin g Software Pro gram wri tten
by David Ransom. Ran cho Palos
Verdes. CA . The init ial posit ion o f
the satellite duri ng the start o f the
video transmission of the picture to
W9NTP is sho wn in Photo E (the
STSORB IT graphic presentat ion).
W9 NTP used the Instant Track
satel lite tracking program .

The picture recei ved by W9 NTP is
regarded as almost a "perfect picture ."
A partial s ingle horizon ta l noise line
appeared in the original pi cture j ust
abo ve the \\'9
portion o f the
call letters. Thi s
was corrected by
using th e " Fix
Gli tch" feature
o f the HIRES-70
program de vel 
oped by Tom
Jenkins N9MtR
o f Ind ianapo li s
for use with the
TASCa TSC-70
Sca n Converter.
The p icture (Photo
C) received origi
nally by W9NTP
was late r re 
trans m itted to
W 8ZCF fro m

Carl isle. Ohio . did an analysis with a
7 element home-brew yagr for the 70
em siena! fro m the satellite . He d is-- .
covere d that th e satellite transmi tt ing
ante nna co nsiste ntly enters the de
sce nding pass with vertical polari za 
tio n and rotates to a nearl y hori zontal
pol arizatio n d uring the completion of
the pass. W8ZCF's Fa 22 hori zon tall y
po larized an tenna without an eleva
tion rotor the refore gav e bes t perfor
mance at low (under 5°) elev atio ns
which occurred durin g the la tter pan
o f the westernmost passes . S ignal
strength on th e lower part o f th ese
western passes o ften yie lded read ings
o f 59 + 10 to 20 d B.

W9NT P
de W8ZCF

AO·27
7 1 2 %

vertically polarized FO-22 (22 ele ment
yagi) antenna. (with uz-el rotators)
feeding a KP-I p reamp into an ICO M
R7000. was used for rece ivi ng 70 em.
A Robot tzooc Co lor TV Scan Co n
verter was used to process the video
sent 10 and fro m W8ZCF. A Yaesu 1-1
736 was used to tran smit video o n two
meters to the sate llite .

WHZCF's setup used the basic an
tenna setup used re gu larly every morn
ing fo r "earthbound" ATV contacts.
Thi s cons is ts of a Cushcraft 1382 ( 13
c lement ) yagi . ve rtica lly polarized an
tenna o n two meters and a Rutland Fa
22 (22 cle menI) hori zontally polarized
yag i for 70 e m. T he Fa 22 fed a KP- l
preamp tu an FT 73 6 R for 70 em re
ce iving. A Tasco TSC-70U SS TV Scan
Converter wa s used to proce ss the
se ndi ng and recei vin g o f pictures to
and from W9NTP. The tran smission
mode used by both stat ions was Robot
36 Color.

Ove r the course o f this experime nt.
se vera l local stat ions became inter
ested and engaged in voice contac ts On
AO-27 . Dick Goode W8RVH. in New

Ph oto C . Picture received by \\'9NTP IIsin!>: {/
Robot 1200C Converter (Mode: Robot 36
Color],
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Photo B. KB8VCO track ing AO-Z7 (photo
by W8ZCFj.



73 Review

Satellite Tracking With Style
Nom for Windoll's"

Noya l<M V ondowa 32. v... 1 Dc• •• I...ed 10 KAOS NL 1!Ir.'J D

Fig . I . Mal' from Nom showing footprints (1AO·/O. AO-27. and ,Hir.

d isplay, sho wing their paths across the
sky fro m your location . Also available is
the sky view, main ly o f interest 10

moonbounce operators, wh ich plots a se
lec ted satel li te (o r the moon ) on a map of
the sky sho wing the natural background
noise sources such as Ihe cente r of our
galaxy. Not o nly can No va for Windows
track sa te lli tes hu t also the sun. moon,
planets and a handful of other celestia l
bodies. T he overwhel ming thing about
all of these views is thai yo u can have
them onscreen o ne at a time. or in any
combination. even all at once. The pro
gram has no limit to the number of sarcl
lites you can track or display views you
can have ru nn ing simultaneo us ly. You
can tr ac k 10 the limits o f your co mputer
capabili ty and display readability.

Besides the flashy new displays and
functions. the program has a solid base
o f fea tures, as we 've come to expect
from satellite softw are. A printed table
o f upcoming passes for a satellite. two
observer mutual windows. squint angle
informatio n and two-sate llite mutual
vis ibili ty arc on ly some of the basic fea
tures. A qu ick vis ibi lity check feature al
lows you to see at a glance which
satellites arc above your horizon at the
present lime . O f course. automatic an
tenna trac king is also suppo rted for
those of you using the Kansas City
Tracker. SASI Sat-T racker or AEA's ST·
I rotor co ntrol interfaces. T hese arc just
a few of the functions availablc-c-rhcrc
arc s imply too many to list !

Even tho ugh there are dozens of fea
tures and new capabilit ies. the program's
operation is pre tty straightforward . The
software lakes advantage o f the standard
Windows user in terface so it has a Iamil
iar look and feel. Some users may wish
for a use r 's manual or more extensive
o n-li ne help file s, since there is no
man ual and hel p files arc absent from
some screens. However, a litt le time
spe nt exploring the program will have
you operating co mfortably in a sho rt
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around it. This color map is di fferent
from other. cartoonlsh displays, since
it is actually a composite satellite
photograph of Earth, showi ng the varied
te rrain- incl uding mountains. rivers,
deserts and even snow in the extreme
northern and southern bcr nisphcrcs.

This disp lay is also custornizablc to
your heart 's content. Yo u may c hoose
between a flat map o f the Earth with the
sate llite footprin ts projected 0 11 it, or a
3 D space view with foot prin ts . There is
an incredible 3D view wi th the orbits for
eac h satelli te sho wn and labeled. This
view is a great learning tool for begin
ning satellite operators or for student
education. It allows you to visualize the
satellite in o rbi t and hel ps make sense
OUI o f those abstrac t numbers (Kcpleria n
elements) used for satellite tracking .

In addition 10 the basic screens there
are a couple of un ique views that are
harder to visual ize until you actually use
the program. First is the radar view which
gives you a radar screen image with satel
hies plotted in an azimuth-and-elevation

'I.' 12/31 /96 05.18:21 UTe

Andrew Skattebo KAOSNL
P.O. Box 241
Knoxville IL 61448-0241

Every on ce in a while 3 piece of so ft
ware co mes alo ng thai makes me

glad I own a co mputer, or might prompt
me to buy one if I didn't. Nova for
Windows" is j ust such a program. 'Ib is
full-featured satelli te tracking program
from Northe rn Lights Software is nOI
only useful 10 diehard satellite erubusi
asts and Ef\.lE operators. hut is also a
fantastic' educational 1001 fo r anyone in
terested in satelli tes and space activities
in general.

This program. written b)' Dr. Michael
Owen W91P and Dr. C.l . Knickerbocker,
is a giant leap forward in quality and ca
pability over most other CUTTent Win
dows truck ing programs. T he fact that
you've gOI something new and di ffe rent
is boldly obvious as you loo k at the
ope ning screen. Displayed is a gorgeous
full-color map of the Earth wit h a
co ns tc lluti o n o f sa tell ites w hi zzing



- ..

update Nova go to the menu at the top
of the screen. Click "setup," then "sat
ellites." This brings you 10 the satellite
editor screen. Now click "update," and
find the file you want to use for the
update. Select "open" and your file is
automatically updated. Simple as that.

To configure your tracking screen or
create additional views, you can right
click on the map screen or use the button
on the toolbar. In either case select
"configure current view"; this takes you
to the individual view configuration
screen. Simply drag and drop observers
and satellites from the respective lists.
Select a map display option and right
click to customize that map to your
needs. When you're done click on the
new button and type in a name for this
view. Select "OK" and you' re set. You
can create as many configurations as
you like for different situations. For in
stance, I have one for the microsats , One
for high-orbit birds and another with the
shuttle and Mir only, for use during
Sarex missions.

Nova for Windows is available in both
16-bi( Windows and 32-bit Win 95 ver
sions. The programs are nearly identical.
The 32-bit version for Windows 95
does take advantage of Win 95 's multi
threading and multitasking features for
smoother operation when autotracking.
Additionally, new add-ons such as Nova
FrP and Nova GPS are designed to
use the 32-bit Win 95 version. Nova FI'P
automates the proc ess of updatin g

• ' I 7IJI I9b D<t 1I11lt. II I L
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time. Many of the commonly used
features are available on a tool bar.
This toolbar allows changing dis-
plays. and accessing some of the set
up options from a simple point-and
cl ick interface. Functions such as
modifyi ng the observer database,
and updating the satellite element
files , that arc not reachable from
the toolbar, are accessed from a
menu at the top of the screen or by
right-clicking on a particular item.

Nova for Windows allows most
users to get up and running quickly.
There are only a few things to ac
complish to make the program im
mediately useful, and a quick tip
sheet (incl uded with the program)
provides basic information to get
you started. After completi ng instal
lation, make sure your station loca
tion is in the observer list. Go to the
menu at the top of the screen, click
on "setup," then "observers." Find
your city from the right side main
database and drag it to the left ob
server database. If your ci ty is not
listed you must manually enter the
coordinates in the lower left panel,

enter the location name and save it as a
new observer site.

Also, to ensure that you have up-to
date Keplerian elements you will need
to update that file with the most cur
rent set. Get your kcps from your usual
source and save the text file in the
Data folder of Nova's directory. To

Tod0r.'. No-Tun.
Mutt b.nd Ant.nn.
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The How-To Guide TJ. "Skip" ARy
NEW for 1997 waZCH,\

The complete hands-on guide to the world or
radio communication, including mediumwan ,
shortwave. VHFIUHF scanning, and more!
This rema rkable just-published book is the best
scanning and monitonn« manual available!

"This complete how-Ill guide should grate the shelf
or I nyooe [a the radio hobby."
RkIMrd D'A"gcw, Chair"",,,
Assodlltion oJ North A./MrlcQn Radio Clubs
"Skip C1Wff5 it aU, from DC 10 daylighL
A tomprehusivr rourw Oft Inlnupting and
docuITWllting radio 5Ja:nak. Hi jthly rKOmme.dtd!"
BiDC.vt'l-
"1be~ compIelt aDd IDduI book 01 moailorlltjt
Inrormalloa available: ' P. IJ S...., . rintC1l,
hbliJltn. DX N_. ~fI!!'Il

" !lodution of &he ~ ...
MoGraw·+i11 EJ""tl'Otico BookCkJ~

ISBN ,·_,0,-1) 3441"!J'~ $19.95

Fig. 2. Space view from Nova showing multiple satellites and their orbits ,

..... AG·"...- ......
.,..,.

0
~ •'~ rOURSOURCE

6 ,lI OS ,,
"'" •.. OJ,

,",OS tme 05:16:53 o EJMr.~iC fOR
l OSfinl!l 115 1150 o

• <q,
"" 01 ;1826 •...- 0012: 57 • -li

"" A> ,,~

f~* AMATEUR RADIO BATTERY PACKS .~. ,~ •
• REPLACEMENT RECHARGEABLE INSERTS lOS ~_ ",. tc* I.APTOP COMPUTER BA TTERIES

"'" 0""• CAMCORDER SA TTERY PACKS .... u,
* CEllUlAR PHONE BATTERY PA CKS

"""" ""• SEALED l£AD.ACJO SA TTER/ES ••
• O.E.M." CUSTOM ASSEMBLYPA CKS
• AUTHORIZED $ANVO MCd O STRJBUTOR

Mr. NiCd -E.H. Yost & Co.
nU·D 'al'Yie.lIl1. MllIlIltlDD. WI 5 3 5 6 2
Phon, (6011 .31-3443/ fu 16011 131-1012

DEALER INQUIRIES INVITED
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SPONSORED 'BY" T H E DAYTON AM ATE U R RADIO ASSOCIATI O , IN C .

SPECIAL SERVICES
• A limited number of Handicap parking permits are available.
• License Exam are by appointment only.
Details are available via FAXMail or the Web.

BUS SERVICE
Bus service will be provided between Hamvention, Air Force
Museum, Salem Mall and Forest Park Mall parking areas.
Check our Web site for additional parking areas.

COMMUNICATIONS
MAIL: Hamvenuon Box 964, Dayton, Ohio 45401 -0964
FAX (incoming): (937) 274-8369

E-Mail: info@hamvention.org

WWW: hltp://www.hamvention.org
FAXMail: (Outgoing) You must have a

touch tone phone and call from your
Fax machine. Set your Fax to manual
send/receive, then call (937) 276-6934
and listen for voice instructions.
PHONE: (937) 276-6930. Chairman
Voice Mail box numbers are available via
FAXMail or the Web.

GIANT TllREE_DilY
FLEil MflRl<ET i

- '-. iEXllIBITs ,'-... . . - .

ilCTIVITIES FOR
TllE NON-lli\M

TICKET DEADLINES
• Advanced registration orders must be postmarked no later

than May 2 (USA) or April 25 (Canada). Tickets will be
mailed after January 15,1997.

• Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up at the Hamventton Office at
the Conference Center entrance beginning Thursday, May
15 at 8:00 a.m.

EXHIBIT SPACE
See our Web site for more information.

• Inside Exhibit Booths
For an application, please Fax (937) 376-4648 or
E-mail to exhibits@hamvention.org

• Outdoor Flea Market Space
For an application, please Fax (937) 253-1 289
or E-mail to fleamkt@hamvention.org
Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gate!

UNOFFICIAL ACTIVITIES
To be listed in our Program and on our Web site,
please Fax (937) 274-8369 or E-mail to
info@hamvention.org

General Chairman: Dick Miller, N8CBU
Asst. General Chairman: Jim Graver, KB8PSO

._--- -- - - -------- - - ~ ~ - ~ -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - ---_ . _ - - - - - - - - - - ---------------- - - - - - - --- -- ------- - - - - - - - --

ADVANCE REGISTRATION
Quantity

Admission .................. ..... .. .... @ $13 .00~ = $ ---
(valid all 3 days)
Grand Banquet @ $25.00** = $ - _ _
Alternate Activities
Saturday Luncheon @ $1 0.00 = $ ---
Sunday Luncheon @$10.00 = $ ---
Credit Card Service Charge. @$1 .25/ticket = S---
• $15.00 at door "$30,00 at door, if available Total $ _

Month Year

FOR CHECK ORDERS:
Make checks payable to: Dayton HAMVENTION
Enclosethe amount indicated in U.S. dollars and type or print
your name and address clearly. A $25 service charge will be
assessed on all returned checks. Do not send credit card orders
to this address!

Mail to: Dayton Hamvention Box 1446, Dayton, OH 45401 ·1446

FOR CREDIT CARD ORDERS:
Add $1.25/ticket service charge FAXto (937) 278-4633 or mail
to: Dayton Hara Arena- 1001 Shiloh Springs Rd.· Dayton, OH
45415. Do not send checks to this address!

Name

Address

-..... , , , , I I I I I I I

o
Call

I I I I

PLEASE PRINT! THIS IS YOUR RETURN LABEL.

City

Daytime Phone ( )

State Zip

Evening Phone ( ) hairiveiition®
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• x quality. It has become a favorite demo
to show off the computer to visitors and
I can sec its useful ness in education
as well. This program is a must-have
for anyone interested in satellites.
moonbounce and other space-related
activities.

Nova for Windows is available from
AMS AT for a donation of $50 for
members and $60 for non-members.
Currently only the 16-bit version is
available through AMSAT but you can
easily upgrade by going to the Nova
Web site and downloading the 32 ~bil

upgrade. A portion of the proceeds will
go to benefit the amateur space pro
gram, so your money does double
duty. You ge t a great piece of software
and the amateur space program gets
y OUT support.

Fig. 3. Nova screen capture showing the space with orbit view and sateiite footprints,

. J
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To order. contact:
AMSAT
850 Sligo Avenue Suite 600
Silver Spring MD 209 10
Ph. 30 1-589-6062

For more information, contact:
Northern Lights Software
288 1 CR 21
Canton NY 13617
Nova for Windows (164 or 32-bit)

$59.95ppd
E-mail : nlsa rs'northnet.org
Internet: www.webcom.comlw9ip
An E-mail mailing list for Nova

is also available; chec k Web site for
details. fa

... · 12/ 31/ 96 0/21 34 U Te R.EI

Fig. 4. The proposed orbit of the soon-to-be-launched P3D spacecraf t,

Novawin folder occupies approximately
13 MB of space on my hard drive.
However, the minimum system re
quirements call for at least a 386 with
coprocessor, 10 MB of hard di sk space
and a VGA display wi th 256 colo rs or
more .

I still sit amazed as I watch the
microsat satellites marching in order,
corning up over the pole in almost single
fil e, their orbits displayed along with
their footprints, all being tracked at
once, in real-time . I have seen nothing
like it before and frie nds , even non
hams are enthralled at the di splay

•fie ~~ x- Ulbs ,9tIlaT,~ 1:\elp
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Walking-Stick Beam?
Hokl il in yOIlT MlJd---if < . "" I~I "g .. it ', ---l!- -
mlkk " I.I",,"nu", wilh , un"", 0""" 11"1 in· __ ~~__
,ideire . 1l !heelements or. 4 oI.menll"gi thai
guO! 'OIl"IO<' in 2 ",lnul... RCodj' /<... toc T·
Hun!. 1&,..Jy l<l get y,", ,,I!!nol " ul "r • hok'
;nu' 'lk' ' " I"'ole', N" 1,U'" fii" tn dll'!' "",I 11'"' y;,."'o'y,hing11 .. C"'.'" .,1<1 tigh t . nd l, >uy h,
2mclC,. $79, 70 em $4" . \\1<:'11'" onli llh, _
Add $~ Sh,pping& ll,noJlin&, Int" I.

A ntenllasltest Orde, l1olLine
P.o." 500f02.S P,,,,,o UT 8.t605 80 1 3738425

CIRCLE 324 ON READER SERVICE CARO

Keplerian elements and Nova GPS reads
information from a portable GPS re
ceiver and updates station time and loca
tion information. Contac t Northern
Lights or visit the Web site for the latest
information. I have both vers ions of the
program, running on a 120 MHz
Pentium' r with 16 MB of RA M and the
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A SOD-Foot Antenna?
Going to new heights in Maryland.

SpectrumElect""'''' Products 10 include \fOiC8 IDar, DTMF
inlroduces lhe world's l;rs t Control and programming.
handheldfapea tercontroller, hang arid tlme-<XII limers.
No larger than most hand- Digilal Voice Operated
held radios, ltIe HAe- l 0 con- &,.Jeldl (DVOS ''').IeIe' 'OlbY
't'&t1S a MIllie ()t ~al-band _ , and pnyale 'toice mail

radio into a lull reatured sim- slot. S299 A 7"

p1e~ Ot dJpIe. repeate< sys- ...._.... • = ;_ 0

Iern. Key lealuresol tt>eHRe- ICIO 5.. :me . ... lWiI
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j ohn asked, "What kind of signal
would you get with a 500-foot
antenna?"

"A great one," I said.
" H mmm," he said , pondering the

idea. "How would yo u support a
soo-roer antenna?"

I co nsidered for a moment. .,A
balloon would do nicely," I said.

"Do you think a kite could take up
500 feet of wire?" he asked .

John Williams N5SJZ call ed me a
few days later with so me exci ting
in formation. He had vis ited a kite
store where he had researched a
number of kites and their flying
abili ties . I drove to his home to see
his space-age kite and lis ten to him
describe its performan ce charac ter
istics. The kite was made o f rip-stop

Photo A . John Williams N5SJZ launching
the 500-foot antenna.

Joe Nunemaker KD3VR
9303 Calanda Street

Lanham MD 20706

nylon , shaped in a combination delta
an d box form . This type o f kite is
specifically desi gned fo r stabili ty
and strong lifting ability in high
winds. I agreed we sho uld gi ve it a
sho t, so we made plans to try it out
as soon as possible .

We put together a nice po rta ble
station and waited for a good day.
Our station cons isted of my TS440S,
an an tenna tuner designed 10 load a
lo ngwire, a four-foot copper gro und
stake, an ante nna insulator, a fish ing
swivel to prevent twists in the wire,
and assorted hardware to connect
everything togethe r.

"Do you think a kite could
take up 500 f eet of wire?"

We looked at vanous types of
wire . We thought 500 fee t of copper
wi re (even 20 gauge) would be
too heavy, so we looked around
to sec what el se was available .
Aluminum electric fence wire
was light, cheap, and read il y av ail
able in 500-foot roll s. A good
solutio n.

During the course o f our on-the
air discussions wc were j oined by
Glen n Garnes N3UCE, who wanted
to participate in o ur adventu re- and
let's not forget John' s wi fe , Debby
N5SKA.

Where's the Fun ?
The 10 meter In! had sterted, and I C~P'<'CIC'd the b3r>d
to open abou l 1hC' r,mc I arm'ed at lhe motel. ROll and
gel cell "'~m 1hC' trunk, Maxi-J "'-'" n gnt bc.idc.
rolled up Inside the lalmrner pail. Room with a \'Iew.
Mao'u ta j es o tT from Inc balconv .~in~ dOWl110 a free.
His tail slips under the door. AItd I'm :<9 ;11 Japan. I f

J-I0 J.I~ J ·17 J -20 J .JO J --IO h-~
$39 $.&2 $.&7 $.19 $$9 $69 51

Add 56 Posl &: t b ndlil1 l!. l!SA &: Canad~ SI4 OIllC'rs
AntenntlSWest Ord. , HoW... :

Box :''>OOl102-S. Pm,'o l'T 8-1605 800.926·7373
CI RCLE 132 ON AEADER SERVICE CARD

World 's best ham
weather station*

-only $379
Othe rs from $179
New Model 2000:

Helps you alert others 10
weather extremes , ia A.I'.R.S.
or on SKYWAR:"ol nnd A.R.r..s.
neh.OI'ks. Features accurate:
_ barometric pressure - 3-hr.
pressure c hange . iodoor/oul
door humidityt - d ew pomrt

wind speed!
direction _ in
door and OUl 

door te mpera
lure _ wind
c h ill tempera
ture e r.ainfallt .

I n s ta n t ac -
cess to: _ current val ues - today's high , and
lows _ yes terday's highs and lows e long term
high s a nd lows e time/date for all highs/lows
e ra in totalst for today, yesterday and long term
_ alarms _ 4-mode serial port, and more.

The l ·I.TI:\IETER 2()O() is a great value:
only 5379 + !>hp"g. (t O plionaJsen...>rs add"L)

-t:,en n fiuht',niltch '\'tJga::irrt' (:\Iay, '96),
known f' lr its hard-hitlinjt, aUl hrtri lllti\1~ re
vjew s, concludes -ee best " I' have seen,"

Call or "rile for free brochures,

1·800·USA-PEET
or 908-531·4615 FAX: 908-5 17·0669

fEET BROS CQ:\tP;\;\,)'
IJ08·70J7 Doris Me.• Dcelln . NJ 0771 2

Vi,it our nome Page al ........wpeerbros.corn
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CHARGE ORDERS to Visa, Mas tercard.
American Express or Discover

Photos by Glenn Games N3UCE
and Debby Williams N5SKA.

the co ntro l operator and we worked
under my call for the day. Working
80 meters , we covered main ly the
eastern half of the U.S., alo ng with
severa l stations from Ca nada. Signal
reports were 5/7 or above. The an
ten na and its mount were the topic of
the day !

It was an exciting day and we plan
to do it again soon. After our outing
Glenn N3UCE vis ited a kite store
and bought a 14-foot kite that I'll
bet could lift a small chitd. We 're
planning to send up 1,000 feet of an
tcnna wire with that kite . Listen up
for us. Better yet, buy a kite and j oin
the fun! 73s.

[Editor's Note : This article ongr
nally appeared in Green M ountain
News , official newsletter of the Green
Mountain Repeater Association, Inc.
Spring/S ummer 1996 edition.] Fa

Photo B . Glenn Garnes N3UCE. Joe Nunemaker KD3VR (back), Debbie Williams N5SKA ,
John Williams N5SJZ (front) , working the pileups.

Did it work?

large fie ld area right nex t to Chesa
peake Bay, with no power lines any
where around. We set up the ki te in a
few minutes and it hauled our an
tenna up without a hitch . The signals
were so strong we had to use the
radi o's attenuator.

Our CQs resulted in so me nice
contac ts, and withi n an hour we
had a waiting list. In order for
everyone to operate on HF, I was

"The signals were so strong
we had to use the radio's

attenuator,"

It was not long before we had a
perfect weekend afternoon-sunny,
windy and warm. What more could
we ask for?

We found a great location for our
adventure-the US Naval Academy
in Annapolis. The Academy has a

RAT IONCOR

ORDER TOLL FREE

1-800-826-5432

Greal looking, padded
carrying case. SUIt ·

IlbIe lor most...._
pulers or sim ilar
eqUIpment 8Iack
Iealheretle exterior
with separate zip
pered compartment lor
papers o r acceSSOO9S.
Detachable nylon web shoulder strap. Interior

space is 13.5" X 9" X 2.5" $9~

CAT # CSE-12 each

NOTEBOOK COMPUTER
CARRYING CASE

ILL
ILl

13 WAY CROSSOVER, INFINITYI
Designed for Infinity Studio Monitor.
"SM· 112". 3 way. 8 ohm speaker
system. Rated lor 10-175 watts.
Crossover Irequencies at 900 Hz

and 5.500 HZ. Auto-reset cir
cuit breaker protection.

Matte black plastic l ront
panel assEjmbly is 6.75"

X 3.6" and has a control
IJ> - for tweeter level ad jus!-

:& ""'" ment. FilS a cur-cut 01

75.0. 5.4" X 2".

S ..... CAn LX·112

I 25' BNC-BNC CABLE I
.--\--.

25 foot RG58-AlU . 50 ohm co-ax cable with
male BNC connectors molded with slra,n reliefs
on boltl ends. Ideal for stodo, lab or communi
eeuons use. Inquire for quantity pri<::ing.

4
~ CAT> CBl·25

$ each /' 0 fo r $45.00 I
INEODYMIUM MAGNETI

Aprox. 1.86" x 1.02" X0.08" thiclc

S150 CAn MAG-26
~. I 25 tor $31.25 I

TERMS: NOItIlNlMVAf ORDER. $hippwIg _ twIClIng "'" 1l>e
48 .... lbi ....... U.S.A. U OO "", Dtdef. AoI-'~AK

H1. PA",e.-_payU"'_",...... _ d.' . ed
WI CALFORI\lIA ... a...-

~. NOCOO Pn<..~

CALL. WRITE ...~--
FAX or E-MAil

lor our FREE
64 Page

C ATALOG
Out,lde the U.S.A.

send $2.00 po. tage.

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

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

E-Mail allcorp@allcorp.com
Internet - http://www.allcorp.coml

Photo C. The rig and ante1UU1 tunu . Yep. that 's ali it took to have a fantastic time- p/w the
kite. 500[eet ofwire. and a brult.
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KC2 Multi-Function Transceiver
Accessory
The tiny kit that does it all!

Robert S. Capon W3DX
(formerly WA3ULH)
107 Cavalier Drive
Chartottesviue VA 22901

I f membershi p in the three-year
old Nort hern California QRP C lub

(NorCal) can be used as an indicator. in
(crest in QRP kit-b uilding is making a
strong comeback. This year. NorCal
membership quietly zoomed past 2JKXl
members.

One of the key reason s for this enthu
siasm in NorCal is the series of innova
tive QRP kits de signed by Way ne
Burdick N6KR, made available 10 clu b
members by NorCal and to the general
public by Wilderness Radio. These kits
ha ve included the NorCal 40, a 4()-lTlclcr
tran sceiver thai draws only 17 rnA. and
the Sierra, a multi-band QRP transceiver
with hand modules. featured on the
cover o f the / 996 ARRL Handbook.

Wayne's latest kit is the KC2, a uni qu e
multi-function transceiver accessory.
The KC2 combines a memory keyer,
-t-digit LCD freq uenc y counter, bar
graph Scmctcr. and a digital wattmeter
in a package that draws a meager 7 rnA
and measures 1. 1" x 2.9 M x 0.8" . This
combination makes the KC2 an ideal
accessory for QRP transceivers.

Three KC2 innovations

The KC2 employs a num ber of inno
vation s 10 address the common problems
traditionally assoc iated with QRP fre
qucncy co unters: size, current consump
tion. and noise .

To achieve its small size. the KC2
uses two printed circuit boards that
are stacked like a sandwich. and held

together by ny lon nuts. bo lls and spac
ers. Further. the two largest components
arc mo unted piggybad .

To red uce c urre nt co nsumpt io n.
N6KR employs carefully c hosen power
efficient CMOS components. and uses
an LCD display. The KC2's current con
sumption o f only 7 rnA compares to 100
200 rnA for co m pa ra b le frequency
counters. As a result. my Sierra QRP
tran sceive r draws a total of o nly 40 rnA.
including the KC2 frequ ency counter
and keyer!

Perhaps the most novel innovation
employed within the KC2 is in the area
of noise reduction. Most frequency

"My Sierra QRP transeeiver
draws a total ofonly 40 rnA ,
including the KC2 frequency

counter and keyer!"

counters mus t be mounted in an external
enclosure because of microprocessor
noise leaking into the radio's receiver.
N6KR disco vered that he could elimi
nate no ise by running the KC2's "-MHz
microprocessor at a sluggish 100 kHz .
As a result. the KC2 can be mounted in
s ide a tran sceiver wi thout the need for
any special shielding .

Frequency coun ter

The KC2 d isplay default is the
frequency cou nter. T he cou nter is a
four-digit LCD display with O.I ~ kHz

resolu tion. The d isplay numerals arc ap 
proximately O.35- in('h in he ight. A hys
teresis technique is used to el iminate
n icker o f the last digi t.

The counter will read Vf-Os in the
range o f 300 kHz to 6,400 ~1I 11. . making
the KC2 usable for most QRP rigs. But
be sure to c hec k the user 's guide on yo ur
QRP rig to make sure that the VrO fall s
wi thin this ran ge.

The KC2 features four programmable
offsets stored in nonvolatile memory to
work with multihand, multi -offset ra
dios. Thi s should prove to he o verki ll for
most QRP rig s. The Sierra eight band ra
dio has the most complex assort ment of
VrO o ffsets (t hree ) o f an y rig in my col
lcc tio n. The Oak Hills O HR-4(X) four
hand rig uses the same offset for all four
han ds.

Programming the KC2 is a snap! To
program it. yo u set your rig 10 a conve
nient frequenc y as measu red hy your
main statio n transceiver, sc roll the KC2
d isplay to matc h the freq uency. and ex it
set-up mode to accept the frequency,
That 's it.

The KC2 is a respectable memory
kcycr. but lacks the dazzling array
of keying fea tures (l ike automatic sc
queueing of serial numbers) found in the
CMOS Lo gikcyer III , which is still
my favorite high performance memory
kcyer.

However. the KC2 does include a 50·
character kcycr memory with a useful
repeat word function and multi ple
memory pa rtitions. Kcycr me mories arc
stored in non vo latile me mory; however,
memories do not have separate buttons
for each parti tion . For example. to uc
cess memory parti tion number three. the
user presses the keyc r buuon three
times.
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Photo A , The KCl installed ill /he Sierra. The board measures unly J . J ~ x 2.9~ x O.S",

On the air

the kids learn abou t the won
derful world of ham radio .
Then we' ll have the engineers
we' ll need for the next century
here in the USA.

Help

locate and 10 drill. The rectangular open
ing is much trickier. I cut the rectangle
by using a Radio Shack! " nibbling tool
to nibble the approximate opening . and
care-fully filed the opening to the exact
di mensio ns.

As of the writing of this art icle. \Vil
derncss Radio was gathering user com
ments from many of the popular QRP
kits, and furnishing interface instruc
tions with the kit. Wilderness Radio has
also de veloped an opt ional front pane l
for the Sierra. which is custom punched
and silk-screened for the KC2.

Give a 73 Magazine gift

subscription to the school 10

your neighborhood...
only $24.97.

Please call 800-274-7373.

Share the fun!

On the ai r. the KC2 is a pleasure to
usc. It's reall y fun to opera te Illy QRP
rigs with digital readout. l'vc especially
enjoyed usi ng the RIT feature in my Si
erra with digital readout to work split
frequency QRP DX w ith more precision.

T he KC2 's uniq ue combination of
memory kcyc r. 4-digit LCD frequency
co unter. bar-graph Scmctcr. and a digital
wattmeter makes it the ideal multi -func
tion transceiver accessory for most QRP
rigs. lis low power consumption and
small size mean thaI it can fit in a very
small enclosure. bringing the power o f
digital frequency readout and a memory
kcyer to field applications like back
packing trips and Field Day.

For more information. contact North
ern Ca lifornia QR P Club (Nort.al ). c/o
Jim Catcs WA6GER. 324 [ Eastwood
Road. Sacramento CA 95821 , (9 16 )
487-3580. To order ($75 p lus $3 ship
ping & handling). co ntact Wilderness
Radio. P.O. Bo x 73-t. Los Altos C A
9~023-073~. (~ 1 5) ~9~-3806. Fa

The kit comes with only 5 J compo
nents, and can be assembled in one to
two hours by an experienced builder. In
terfacing it 10 your Q RP kit is very easy,
because yo u have o nly a few inputs: 12
Volts. ground. dot, dash. VFO, key. S
meter. RF power.

Mounti ng the KC2 is also very easy,
The unit has four momentary SPST
switches that mount on the board. and
arc used ( 0 mount the un it behind the
front panel o f your rig. The user ' s guide
includes a handy template to locate the
mou nti ng holes, wh ich are very easy to

Constr uct ion

presses the Speed-up and Speed-down
push-buttons at the same time. which
ho lds the key-down in a tune funct ion .
and measures the power.

The wattmeter is a litt le more diffi cult
to use with rigs other than the Sierra. he
cause the builder has to put together a
small RF detecto r circui t with fi ve com
po nents (these components are already
built into the Sierra).

-
- ,,-,......-

wattmeter

Pho to B . The author \ hi~h1y modified Sierra and Oak HUh Research OHR-/OO lI'ilh KC1.
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The KC2 also incl udes a dig ital RF
wattmeter that measures power in the
range o f zero to 9.9 W in O.I -wan incre
ments. To access the wattmeter. the user

The KC 2 includes a nifty S-meter bar
graph. along with built -in Scmeter cir
cuitry. To access the Scmctcr. the user
pushes a button to toggle between the
S-meter and the freque ncy counter.

The input req uire ments arc an audio
signal, in the range of DC to 20 kl-lz,
with any rig that uses audio-derived
AGe.

Scmeter

Other KC2 features include emulatio n
for C urtis mode A. CMOS Super Keycr
II , and Curtis mode B. The speed range
is eigh t 10 50 WPM in two-W PM steps
using push-buttons supplied with the
kit. rather than a knob. The KC 2 also
fea ture s a we ight control with eight
selectable keying weightlevels.



Number 35 On your Feedback card

ARRL Code Survey
Should code be kept as a license requirement?

Alex Hayn es AC5HU
At. 2, Box 87-C

Eureka Springs AR 72632

I
t might he news to many of you who
are not members of the ARRL, but
they are doing an opinion survey

about keeping the fast code requirement
for earning a ham license.

It may just be my dislike of code
showing through, but it seems to me we
are long overdue in reassessing the de
mand that fast code be a requiremen t for
a U.S. amateur radio license.

While code was a necessity for com
munication in the very early days of ra
dio, it was overtaken long ago by
superior technology. And although it is a
wonderfully nostalgic way to communi
cate, in this day and age there is no
longer a technical justi fication for re
quiring a code profi ciency for an ama
teur license. Sure, I' ve heard all the
arguments over the last 50 years. Some
used to make sense, some never did, and
a few shouldn't even he mentioned in
polite company- so let's leave those
until last.

As I understand it. the most important
reason code came into use in the early
days of electrica l communication was
the compatibility with the needs of a
simple wire-type telegraph system. An
on-off signal was the only way to send
information, and it worked well . Along
came radio and simply turning the car
rier wave on and off became the ac
cepted way of transmitti ng intelligence,
just as it had on the telegraph system.
Soon. equipment was developed to
modulate the RF carrier wi th sound and
AM radio was horn. Then FM, single
side band, dig ital encoding and many

other ways were developed to impress
intelligence on an RF carrier. My point
is, there are many different ways of elec
tronically transferring intelligence and
each has its own advantages and disad
vantages . Why then should one of them
be singled out as the only one necessary
to master. at a specific speed yet. in or
der to obtain an amateur license? Code
isn ' t even a technology; it's a psycho
motor skill. Thank goodness we
don ' t have an ARRL-like organization

"Maybe it's time for the
ARRL to adopt a new name

more in fitting with their
quaint position on code

how about the Antique Radio
Relay League?"

controlling our computer hobby, for we
all might have to prove we could type 20
wpm on a mechanical computer just be
cause "that 's the way Babbage did it."
Maybe it's time for the ARRL to adopt a
new name more in fitting with their
quaint posi tion on code- how abo ut the
Antique Radio Relay League? A bit
harsh? Perhaps, but at least it would
clear the way for a new organization that
could speak from a wider perspective,
reflecting the views of the vast majority
of hams who have chosen not to join the
ARRL.

But le t's try to understand the logic
for keepi ng a code req uirement for
ham radio. One claim is that it ' s a

more effic ient use of radio spec trum.
Something like a SOD-Hz bandwid th
compared to a 2.S-k Hz for SSB. True
enough. but since people talk 5 to 10
times fas te r than they can send code,
the real-time bandwidth requirement is
compa rable for both code and pho ne,
And for digital tra nsmissions, the effi
ciency of data trans fer is many times
that of manua l CW or phone . But the
real hypocrisy of this C W efficiency
claim becomes obv ious by simply
loo king at the portions of the 15, 20,
40 and RO meter hands the code advo
cates have set aside for themselves. Of
course those frequencies are shared
with RTTYIDATA, hut certainly a
"more effic ient mode" should not
require ha lf of the ava ilable spectrum.

Well then . how abolit communica
tion range: CW is much bette r, right ?
Sure , you can often ge t through wi th
code when you can't on phone and if
DXi ng is your bag, then usc the best
way avai lable (including digital
packet, spread spec trum or wha tever)
if you wa nt. But why should this jus
tify requiring a code proficiency in or
de r to he granted an amateur license?
Wh y should we even want 10 force a
part icular mode of communication on
hams? In a free marketplace of ideas,
if C\V is the best way, wouldn' t it
come out on top anyway?

All right then , how about "national
emergency" communications? Isn' t
that one of the main justifications for al
locating RF spectrum to the Amateur
Radio Service? That may have been an
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important consideration at one timc
long ago. But even our Armed Forces,
the Coast Guard and ships at sea have
decided to drop code. About the only
other people you could communicate
with using code would he other hams.
Besides, wouldn 't the larger number of
hams entering the hohby in the absence
of a code barrier be a much greater
communicat ions asse t in an e mergency'?

Let 's face it. for communicating on
the go, ham rad io has been left in the
dust. Most people who want to commu
nica te from cars usc ce llu lar telephones,
Th is ought to suggest something to us
about where ham radio is headed und
j ust how secure our current frequency
allocations might he in the future . Bither
we increase the size of our lobby or we
risk losing our hobby,

How about inte rnational treaty re
quirements? Well. yes, there is an inter
national requirement to send and receive
code manually--but there is no speed re
q uirement. The 5. 13 and 20 wpm re
quirements are arbitrary (and capric ious.
I believe), They are being forced on the
amateur community by a small minority
of old fogies in the ARRL and a few
dupes at the FCC. The main effect o f
the code requirement is to reduce the
number of licensed amateurs in the U,S,

And now comes the time to discuss
what we shouldn't have to d iscuss. I' d
hate 10 count the times 1 have heard the
sentiment " I had 10 [earn code and so
should everyone e lse who wants 10 be a
ham-hesides, it cuts down clutter on
the bands: ' A shameful attitude. to say
the least. And. of course. readi ly denied
on every offi cial level. Look. the ARRL
will say. we sponso r an extensive ama
teur licensing program intended to in
crease our ranks. But who. nowadays,
really doesn 't understand the conce pts
of hidden agendas. countervailing po li
cies and just plain o ld-fashioned double
think? It strikes me that many hams have
abandoned most intellectual argume nts
for code. but still cling to this selfish "I
got mine the hard way and so should
you" att itude, Many bright young po te n
tial hams rejec t the not ion of being
forced to master a skill they sec as irrel
evant-they just don ' t have time for this
nonsense .

Without this unnecessary harrier. how
many more hams could we have had by
now to build. experiment. innovate,
man ufac ture and buy equi pment'? Take a
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look at all the domestic parts and equ ip
ment manufacturers that have folded
over the last several decades, Then look
at some of the Asian countries
with minimal code requirements and
large ham communities-the ones that
produce most all o f our new ham
equipment.

I certainly don 't want to leave the im
pression I am totally anti-ARRL. he
cause I am not. But it just seems so
obvious the ARRL is on the wrong side
of the code issue. and they have been for
so long, it is difficult to give them the
credi t they deserve for all the other good
they do.

The ARRL's intransigence on the code
require ment has caused the unfair cxclu
sion of a signi fi cant portion of the public
from equitable access to a public re
source . and for this the ARRL should be
held accountable; it is why I dropped my
ARRL membership more than 20 years
ago. For th is and a variety of other rea
sons many hams refuse to support the

HA 'more effic ient mode'
should not require halfof the

available spectrum."

ARRL (only about a quarter of all li
censed hams are membe rs) and their
claim to represen t a conse nsus of opi n
ion among hams needs to be closely
scruti nized. We shou ld not forget the
ARRL is a private organization and is
answerable only to its members , virtu
ally all of whom arc licensed amateur ra
dio operators. So how is the voice of the
rest o f the American public and the other
75% of hams represented in th is equa
tion? Well, supposedly through the FCC.
But wait a minute. who docs the FCC
depend on to adv ise them in seuing pub
lic policy for amateur radio? Who else
hut the ARRL'?

Most hams (and non -hams) have very
lillie di rect Yoke in setting public po licy
for amateur radio , except for the occa
sional congressman who might take an
interest in a specific issue (but who
probably is also a ham) or a manufac
turer with a proprietary inte res t. So. be
cause of this typical incestuous
relationship in which the "public regula
tor" (in this instance the FCC) becomes
a paw n of the supposed "rcgularcc"
(amateur radio spec ial interests). many
aspec ts of public interes t issues arc

never fully explored. If code is so impor
rant. why is there no requirement for pe
riodic testing to prove conti nued
proficiency? After all. high speed code is
a skill o f the usc-it-or-lose-it type. It is
not the kind of logica l intelligence that is
learned once and retained for a long
tim e. Fast code must be routinely cxcr
cised or is rapidly lost. And thi s leads to
perhaps our d irtiest litt le sec ret.

My guess would he that at least half o f
U.S. amateurs (probably far more) c ur
rently arc unable to copy code ut the
speed required hy their lice nse class. I
doubt the ARRL could prove otherwise .
I would go even further and claim most
ha ms don' t use any code at all and have
lost virtually all ab il ity to send and re
ceive code. So, are we in violation ofthe
intent (If " international treaty"? Does it
matter" Docs anyone care?

Surely the FCC must know the vast
majority of licensed hams can' t cffcc
tively communicate using code. So how
can our government cont inue to bend to
the hypocritical demands of the ARRL?
The simple answer is they should not
and in the long run. they cannot! I would
hate to be the bureaucrat assigned to de
fe nd the code requirement in court if it
ever comes to that. There is no sig nifi
cant data to support the continued need
for code, no logical j ustifi cation based
on current technology and , quite to the
contrary, a strong case can be made
that the code requirement is clearly d is
criminatory against certai n categories of
protected individuals,

Don 't get me wrong here-c-I'm all fur
an incentive licensing sys tem based on
technical meri t as it relates to the real
needs of our hobby-but 1 do take issue
with the req uirement to master a long-it
relevant psycho-motor skill which un
fairly excludes otherwise fully qualified
and capable people from the bobby.

So now the ARRL has dec ided to fund
a study of o ur current opinions abo ut re
tai ning the fast code license req uirement
in preparation for the upcom ing World
Rad io Conference, WRC-99.

Although I have not been so licited 10

respond to the survey by their contractor
(the READEX Company) and am appar
cntly excluded also from replying to
their request in QST for input from
members (pres umably ARRL members.



CIRCLE 276 ON READER SERVICE CARD

Requirements Only $109.0'j Telephone line
2 12'0' Power Supply
3 2 dual band ~ra.nscel'O'el'8

4. A radio microphone connector that fits
your t ransce ive r

Automatic: CW Identifier
(The Autopatch will automatically send call
signs in CW when activated)
Programmable tlme out
function
(lfyou accidentally get out of range, the
autopatch will time out and. hang up the
phone line.)
User selectable password
(Select personal password up to 9 digits to
activate your autopatch)
Reverse patch
(lfyou choose so, it will page you when your
phone rings)
Adjustable Volume
Easy IlUitallatlon
Compact size 1"><3.3/8"><5/8"

z"tuHude :P'"~£
Poc./zeL o-Me
eock<7~
Learn code faster and easier
Better than code tapes
Take it anywhere to practice
Light weight and compact
Ideal for beqinnera to advance
"s electable code

rate s 3-33 wpm
·User friendly menu
·Plays Standard

and Farnsworth
·Plap' continuous
fresh random code

"selectable random
character playing

·RWlS 30 hours
on a 9 volt battery Only $69.99

·Size 2 3/8 X 4.5 x I
"Continuous newly "One year warranty

generated OSO (like the general exam)
SIx Mode. of Operation'j Continuous F res h Random Code

2 Tes~ tor CopyiDg Random Code
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a Conversation Between Two People4j Selectable Random Code
Ii In teractive Code Training
6 Pla.yi.ng Random Words

:z,etwx.. PI.u Poclui Mt»J£
eode<J~
Deluxe code trainer is
like the Ultimate except
no LCD display "4..99
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Standard code trainer is
like the Deluxe except
no internal speaker
no selectable random code 129.99

Plus options and assessc ries available
(hQo Pocket MCHWe code Tr........ tuwe
...0 ... powel'''' 11IO_ PC Mcnwe code
_n-re PiOii* ..... yet caD IIU11I1t in..................

V\$a,IMC acceptecl Add $6 sJh +8.28% In TX
Computer Aided TechnoIcx:rv,Inc.

4525 Production Drive, Dallas, 'Texas 75235
Phone: 214-350-0888

B. The Morse code is still important
because it helps amateurs to communi
cate across language barriers. Comment:
While it is undoubtedly true that code is
"still " used, the issue is one of "impor
tance." Computers and other types of
digital communications are far more ef 
ficient in this regard. To cling to a re
quirement for a manual capability
to communicate in code for this reason,
to the exclusion of other fur better
methods , is misguided.

A. Each country should be able to
make up its own mind whether to have
a Morse code requirement, or not.
Comment : Presumably this refers to
each country that is a party to the
agreement. Since not all countries are,
and all countries have a sovereign
right to do what they want about re
quiring code anyway, it seems like sort
of an odd issue to pose to U.S. ama 
teurs . Since it is a truism , most US.
amateurs would probably agree we
should not attempt to tell other coun
tries whether or not they should have a
code requirement. The real issue is,
should the FCC (at the ARRL's urging)
require U.S. citizens to learn code at a
specific speed of up to 20 wpm ? Since
the FCC has been requiring this for
many decades without any interna
tional requirement to back them up,
can we now expect the FCC and ARRL
to be preparing the way to continue a
code requirement in the U.S. even if
it is dropped elsewhere around the
world? This of course would be really
dumb, but it also would be in line with
the ARRL's long-standing preference
for fast code .

question is conf using and does not give
him a real opportunity to simply select
his position, thus likely biasing the
overall result.

2. Please SUPPORT the reasons for
your position by indicating your agree
ment or disagreement with each of the
following statements:

B. For the foreseeable future , it is im
portant to retain the Morse code require
ment in the international regulations.
Comment: This option, in comparison to
the previous one, gives the respondent a
simple and direct way to state his
opinion-in favor ofcode.

which I am not), I would like to lake this
opportunity 10 express my thoughts on
the issue.

My initial impression upon reading
through the survey fonn was that several
of the questions are so poorly worded as
to be misleading and likely will be mis
interpreted by many of the respondents.
Other questions have multiple premises
which offer the possibility of at least
four condi tions, the responses to which
will be impossible to accurately inter
pret. Many of the other questions seem
to be asking virtually the same thing
over and over, with most of the possible
answers indicating a preference for at
least some level of code speed profi
ciency-not a very good way to get
unbiased results.

The likely results of such a survey are
rather predictable-ARRL members
who have already passed their code test
will favor its retention and nonmembers
who aspire to upgrade will tend to vote
in the opposite direction. Unfortunately,
the voice of the vast majority of techni
cally qualified but as yet unlicensed in
dividuals will be virtually unrepresented
in the results of the survey. And it is
among this last group that we suffer our
greatest loss, for it includes many of our
newly trained scientists, engineers and
technicians, who could contribute
greatly to the hobby but who are
excluded by the outdated, outmoded
and just plain fooli sh code speed
requirements.

The ARRL survey has three sections
covering the international requirement
for Morse code, U.S. licensing require
ments and personal data. The questions
are repeated below, along with my
comments.

PART I. Morse Code

I. Which of the following two state
ments is closer to your opinion with re
gard to a possible change in the
international regulations?

A. The Morse code requirement for
Amateur Radio licensing is no longer
relevant, or soon will not be relevant, in
the international regulations. Comment:
This option requires the respondent to
make a conclusion about the current po
sition and future action of an interna
tional body-a speculation which is
beyond his reasonable knowledge. The



C. The M orse code requirement he lps
insure that radio a mateurs arc di sc i
plined operators . Comment: Clearly, this
one is not verifiable in any way, shape
or fo rm, and there are just too many
glaring examples to the contrary, I also
wish all hams to be good and decent
people , but code is not the answer to any
part of society's ills and it's embarrass
ing to see hams being asked to parrot
such ridiculous claims .

D. The M orse code is a good thing to
kno w, but it should not be a lice ns ing re
quirement. Comm ent: This is one ofsev
era! two-part questions that offer fou r
possible outcomes, Suppose soml'(me
thinks code is dumb , nf'l'er uses it and
has even tos t all code capability, hut
selfishly wants it retained as a license
requirement in order to reduce clutter on
the bands? And regardless of how he
checks the boxes, they won't have the
foggiest idea of what he really thinks . It
simply is an example of a bad question .

E . Kno w ing the M o rse code just
is n't important a ny mo re . Comment:
Th is question is an excellent example
of steering the responde nt to the de 
sired conclusion by a variety of pre 
ceding questions stated in such
positive terms as to elicit 1I desired re 
action type response. Resides , as in the
previous question, simply "knowing
Morse code" isn't the issue-using
it at II specific speed is, and the speed
requirement has nothing to do with
insemotionat agrel'ments .

F. If rule s for A mate ur Rad io were be
ing writte n for the fi rst time toda y, there
would no t be a n inte rna tiona l req uire

ment of Morse code ability for access to

'tIEOER SR" DIE
ConJinut'dfrom page 17

are also not available to the public? That's
weird! It's almost enough to make someone
SUSpICIO US.

Bill , who worked for Rockerd yne for
seven years, designing and building roc k
ets for :-.JASA. had his cur iosity aro used
when he heard that the lunar missio ns
wou ld be using rocket engines which he
knew were far too small to lift the lunar
payloads. The larger engines, which had
been designed to take people into space ,
had all fa iled. 13 consecutive failu res! He
knew that the smalle r engines that were
be ing used couldn't possibly do more than
li ft a rocket with no paylo ad. Hey, what's
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the H F ha nd s. Comment: Again , as in
Question J, the respondent is being
asked to speculate and make predictions
about the possible actions ofan interna
tional body of which he has very little
knowledge, The value ofany response to
such a stall'mort is questionable, ff the
word "should" had been used rather
than "would," at least the respondent
could have reflected his own opinion in
his response.

PART II . License Requirements

Comment: Almost all of these ques
tions (I re concerned with cllrrent FCC
requirements (instigated by the ARRL)
relating to code speed and incentive li 
censing, neither of which results f rom or
has any impact on international agree 
ments. This unf ortunate juxtaposition
under the guise of preparing for WRC
99 serves to reinf orce the erroneou,~ as
sociation in many hams' minds that code
speed licensing requirements are some
how a result of international agreement,
Aga in, this is an example of steering the
respondent and, unfortunately, there is
no way to eliminate the resulting bias
from the results.

IJART III. Personal Information

Comment: Somewhere among all
these demographic questions about age
and license class, etc .. it would have
been instructive to have asked about the
respondents' real code capabilities at
present, educational attainment and
technical contributions to the hobby,
such as parents and papers .

So wh at will the s ur vey rea ll y con
tri bu te to the body of fac ts that sho uld
be used in de velo pi ng ou r po sitio n o n

going o n here? And then, after th is long
string of fai lures. the moon missions came
off aile after the other like clockwork.
IImmm.

It's sure an interesting book. but since you
know tha t your government cou ld neve r
keep anything this hig a secret, you probably
won't want 10 bother reading it. Just chalk
this up to poor old Wayne fall ing OUI of his
rock ing chair and probably hitting his head.
Or being incredibly gullible.

If you'd like to read Bill' s book ['11 have
him make up some copies. $25, plus $3 slh
fro m Radio Bookshop, 70:'>1202,
Peterborough 1\1-1 03458. Cash, check,
money orde r. Visa. MastcsCard. or what
have you to swap?

code fo r W RC -99? A pparently very
litt le . Our pos it ion sho uld be based
on w hat is good fo r amateur radio ,
a nd no t o n the des ire s o f a s m a ll p ro
po rt ion of hams- ham s who si mp ly
want to pro tec t o r e nhance their own
priv ilege s .

T he rea l iss ues used to deci de our
positio n should be o nes o f fact, such as:

• Ho w does a code profici ency contribute

to a mateur rad io '?
Facilitates international communications.
P ro vide s so me w hat lon ge r- ran ge

communica tions.

• Ho w docs a code req uire ment detract

from a mate ur rad io?
Excludes a large number o f technically

qualifi ed indiv iduals from the hobby,

Has resulted in undennilization of
freq ue ncies an d the ir loss to commercial
in tere sts.

H as cont ribu ted to the erosion of U.S.
amateur rad io eq uipment development
and ma nufacturing capabilities .

Has slowed th e develo pm e nt of
com peti ng techno logies for imp ressing
in te ll ige nce o n RP carriers.

Discriminates agai nst some handicapped
individuals,

Too b ad t he A R R L s urvey wi ll
no t he able to prov ide m ea n in g
fu l d at a on the rea lly i m po rta n t is
s ues. L e t ' s ho pe t he U,S. re pres e n ta 
t ives to W RC -99 w i ll be ab le to
see be yond a ny mi s g u id ed atte m pt
to in fl ue nc e t he ir reco mme n
d at io ns w ith "cooked" survey res ults
a nd aCI in t he be s t in t e r e s ts of
a ll o ur ci t ize ns, not j us t c urren tl y
li ce ns ed hams . fa

Scient ist Welfare

Congress sure has a lot of fun spending
our money. Being interested in science, I al
most get upset when [ see Congress throwing
money away on projects that don' t make
good scientific sense. Sure, I rea lize that
Congress is made up mostly of used lawye rs
who haven' t a clue when it comes 10 science,
so they can be easily gulled by our beloved
scienti fic establishme nt. You know, the tur
keys who have managed 10 igno re virtually
every major scientific disco very in history.

So they blew a few gtgabucks on that big
hole in the ground dow n in Texas. The
supercollider. And they're st ill throwing
gigab ucks at the NASA Mars project. Did
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15210 Industrial Parkway
Cleveland. Ohio 44135
216-267·2233
1-800-COAXIAl
FAX: 216-267·3142 SIN Us At Dayton-Sooths 401 .I 402

Service and Dependability. . .A Part of Every Product
E· Mail coaxial@a ,nel hl1p:l .'wwwcoaxial.com

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed 10 measure both FWD/RFl
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
sect ion, direct read ing a-scats
meier protected by a shock-proof
hOusing. Quick-match connectors.
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability. durability. nexibility
and adaptabihty with a t'NO year
warranty.
Contact us for your nearest
authorized Coaxial Dynamics
representative or distributor in
our 'NOrld-wide sales network.

WANT TO LEARN CODE?
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...... 1010$_ _101 ntennasWest
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CIRCLE 336 on RUDER SEIf!ICl::: CARD

Morse Tutor r.old from G.G.T.E. is the
a nswer for beginners and experts alike.

-Oct the software the ARRL sells and uses to create
practice and test tapes. and :'\Iorw Tutor r -old is
approved for VE eUITD al alllevels.
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Pork Chop Hili

Eve ry now and then I read about some
one doing something supe rhuman under
extraordinary circumsta nces. A mother
li fts a car off he r child, for instance. And
many hypnotists have demonstrat ed amazing
feats of strength or enhanced other abilities
with their subjects. LSD users will tell you
about their incredibly enhanced senses of
taste, smell, hearing, and extrasensory per
cep tion (yes, I d id LSD back in 1960 and
it was an incre d ible expe riencet).

Continued 011 page 43

Superhuman

anyone notice that Russia got all ove r the ir
desire to se nd men to visit o the r plane ts
whe n they found out that their astronauts
wou ld ge t fried by solar flares if they e ver
ventured outsi de the protection of the Van
Allen bell? The Russian space effort is just
about d osed down now. On, they ha ve the
money, if they want to use it-I notice tha t
they haven't slowed down on the ir build
ing of new and more advanced nuclear
submarines . Hmm, I wonder what the y
need ,hos~ fo r?

Then there's that $200 million shou lde r
of pork being spent on the HAARP deal in
Alaska. I' ve mentioned thi s scam befo re .
The idea is to shoot 1.7 billion watts of RF
into the ionosphere and let's sec what hap
pens. That's a lot of j uice , but it 's a piffle
in the wind co mpared to the soup arriving
from the sun from solar flares.

There are a bunch of basic research
projects which reall y could use some fund
ing, so 1 hate to see Congress blow ing
money on pork fat like the Alaskan
HAARP and Mars charades.

Despite all that campaign rheto ric about
the defic it and cutting the budget, the gu ys
you recently blindly re-elected (despite my
warnings), hav e been busy pigging out on
you r money. As hams, I suppose we should
be tolerant of pork, such as the $25 million
for our wonderful friends in North Korea.
Hey, we sure don 't want to watch our good
communist buddies go broke bui ld ing
tunnels under the DMZ, right?

How about $1.9 mill ion to supervise a
Teamsters election? Or $3 mill ion for a
New Orleans Jazz Historical Park. And $ 1
million for the Center for Irish Manage
ment. Hmm, are those pesky Irish ge lling
that far out of hand? Or around a half mil
for the Applewhite Picnic Area in Cali for
nia. And $8.6 million for ant i-terrorist op
erations by the National Park Service . So
that 's where the terrorists are concemrat
ing their efforts! Manh att anites, you can
relax.

Hey, it's your money they ' re having all
that fun with. Next time get ou t there and
vote a nd be sure to Never Re-elect Anyone
(NRA). Let' s flush that lousy Washington
toilet and send all those professional poli 
ticians home to find honest work. Back to
their law finns.
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Are You Ready To Recharge?
Learn about a ne\\' battery technology-then build the project to utilize it .

Sam Ulbing N4UAU
5200 NW 43rd S1. Su ite 102-177

Gainesville Fl 32606
E-mail: n4uau@afn.org

O
ne o f the fun aspects of ham ra
dio is that electronics technol
ogy changes so fast. It seems

every week a ne w product is announced
that can affec t ham md io-- I recently
learned about a relatively new battery
technology and discovered a chip that
I could usc to build a charger fo r this
baucry, If you' re not fa miliar with
"rechargeable alkaline ba tte ries: ' read
on . I think you' H agree that they off er
ad vantages for the rad io amateur.

Building the charger is an easy project
and the batteries arc ine xpensive. Once
yo u've built the charger you can try us
ing rechargeable alkaline batteries and
sec how well they perform fo r your
app lications.

Wh at a rc rechargeable alkaline
batteries'!

T he tech nology fo r these batteries is
quire new-it was developed in 1986
by Battery Technologies. Inc .. and the
batterie s were firs t introd uced in Scp
tcmber o f 1993 by RayovacP' under
the brand name RENEWALID (several
o ther man ufacturers arc also produc
ing rechargeabl e alk alincs no w). A
charging chip , the bq 2903. was rc
leased to the ind us try and to the
public by Bcnchmarq !M in the spring
o f 1996. Prior to this o nly the Rayovac
recharger was available .

Normal alkaline batteries arc "pri 
mary" batte ries; that is. you usc them
until they are dead. then throw them
away and go buy mo re ... and more and
more. Rechargeable alkaline batteries
are modified alkaline batteries which.
like NfCds. arc "secondary" batteries
that can be used over and o ver. bu t their
features arc quite di fferent. Under the
right conditions rechargeable alkaline
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ba tteries can he used and recharged hun 
drcds o f times . Under the wrOllg cond i
tions they can he destroyed after o nly a
few uses.

The se batteries are st ill new enoug h
that you might have to hunt a litt le for
the m; they ca n he ro und at mass mar
ke ters like Wal ·M art™ , KMart l'M. Tar
ge t lM and ACE'lM hard ware. I al so
fou nd some at the local supe rmarket
bu t co uld not lind any at Rad io
Shackt». To raise co ns umer aware
ness. Rayovac has been run ning an ad
campa ign for them featuring M ichael
Jordan. so yo u may soon he seeing
more of them.

"If you use a NiCd charger to
charge rechargeable alkaliue

batteries you 'll kill them ."

Wh)' would ) 'OU want reehargeeble
a lk a line batteries?

• Compared 10 using alknlines. you
could save money. A package o f 4 pri 
mary AA ulkallncs costs about $2 .80.
while fou r rechargeable alkaline bauer
ies cost abou t $5 .50 and four NrCds arc
about $ 10.50 . If you have an application
that needs 5 vo lts at 125 rnA and runs
o nly half an hour a da y, o ver three years
you will have to buy 34 sets of 4 alkaline
batteries at a cost of $95 .20 . With prope r
care. the rechargeab le alkali ne batteries
should still he good and you will have
sa ved 590. T he NiCds wou ld a lso
be good but the rechargeable alkaline
batteries arc still less expensive.

• Compa red 10 NiCds. they have a much
longe r shel f life . Thi s means you can de
pend on them when yo u need the m.

Fully c harged rechargeable alkaline ba t
teries will still have 96% o f their charge
after sitting around for a year, If }OU

leave fully charged NiCds unused for
only three mo nths. you will ha ve to re
charge them before yo u can usc them be
cause they will only have about 25(h) of
their capaci ty left.

• T hey arc e nvironmentally frie nd lie r
than NiCd s because they contain no
cadmium-and you d iscard fe wer o f
them than you do primary alkaline
batteries.

T he r ight cond it ions

Each battery sys tem has different
strengt hs and weaknesses. Selecting the
best ba tte ry for a partic ular application
requires knowing the right co nditions
for a particu lar ba ttery. Rechargeable
alkal ine batteries work best under the
follow ing conditions:

• Low currelll use
Because of their co nstruction re

chargeable alkaline batteries ha ve a
rather high internal res istance. Fur this
reason they work best when the current
draw fro m them is limit ed to a few hun
dred milliamps. A conti nuous current
draw of less tha n 400 mA is best al
though they can supply up to I amp in
instantan eo us peak s with a reduced volt
age. Studies done by Rayo vac show that
a rechargeable alkali ne battery which is
always deeply di scharged (to 0 .9 volts )
before it is recharged will lose about hal f
of its initial capacity by the 25th use.
Even so. at lo w c urrent levels the overall
capacity available for the first 25 uses of
rechargeable alkaline batt eries is about
eq ual to that of 10 primary alkalincs and
as good as or better than NiCds , even
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Charging the batteries

When you first power up the charger,
it checks to see if any cell has a voltage
of less than 0.4 volts, and indicates a de
fective cell fault by flashing the "CHG"
LED. If no cell is less than 0.4 volts and
the voltage at pin 13 is 2.7 volts or
more, it starts the charge cycle (the

"CHG" LED is on continu
ously, not flashing). The
bq2903 uses a pul sed
current charge method. An
internal FET is switched on
for 7.5 ms and then off for
2.5 ms by circuitry internal
to the bq2903. The chip
monitors the voltage of
each cell between pulses.

overdischarge or cell reversal." We
have seen that cycling batteries to 0.9
volts gives less capacity than short cy
cling. Discharging below this voltage
level will significantly shorten batt
cry life. NiCds. too, are injured by
overdischarging and cell reversal. but it
appears that for rechargeable alkaline
batteries the damage is much more se
vere; that's why the Benchmarq charg
ing chip is designed to be used with the
battery pack, when the battery pack is in
use, to prevent overdischarging.

We've focused on AA batteries. C and
D cells will have more capacity than AA
cells but the optimum rate of charge and
discharge appears to be about the same
as for AA cells. This means that you will
get more hours of use from the larger
sizes-but probably not much more
peak current output. The charging circuit
(Fig. 1) will work with the larger sizes
but it will take longer to fully charge the
batteries.

300mA

1,550 mAh

15,000 mAh

15.000 mAh

100 mA

2,100 mAh

17.500 mAh

25,000 mAh

Current Demand

Rechargeable
Alkalines

NiCds

Alkaline Primaries

assuming NiCds lose no capacity with
use (see Table 1). This might be consid
ered a worst-case use (under proper use)
of the batteries.

• Recharge often
Rechargeable alkaline batteries like to

be recharged often--exactly the opposite
of NiCds which can lose capacity from
"memory" effect if they are not fully
discharged before being recharged (see
Author's Note). Rechargeable alkaline
batteries gain capacity from frequent re
charging so you don't have to worry about
doing it too often.

Rayovac conducted a test in which
batteries were discharged at 400 rnA
for 10 minutes and then immediately
recharged . This cycle was repeated
several hundred times with no signifi
cant change in cell response observed.
In this case the battery capacity was
greater than 53,000 milliamps/hours,
26 times as much as for a primary
alkaline battery. This is probably a
best case for the battery, but under
proper care you could get somewhere
between 10 and 25 times the life of a
primary alkaline battery.

• Avoiddeep discharging
Rayovac and Benchmarq both clearly

state: "The most important factor in
maximizing the cycle life of reusable
alkaline batteries is the avoidance of

• Recharge properly
NiCd chargers use a constant cu rrent

charge technique and measure either
cell voltage or temperature to termi
nate the charging. If you use a NiCd
charger on rechargeable a lkaline bat
teries you 'll kill them quickly. The
proper method is to pulse the current
to the battery and in between pulses
check the no-load cell voltage. The av
erage pulse current needs to be re
duced as the battery voltage increases
to avoid overcharging. This project
uses the proper charge method.

Table J. Comparison of cumulative battery capacity over
25 uses (discharging 10 0 .9 volts with each use) .



Note that the charge current is applied to
the whole stack of cells at p in 14 and not
to each individual cel l. Pins 1,2, and 3
are used only to monitor eac h cell's volt
age- a compromise, because ideally each
cell should be charged and monitored.
T his compromise is quite acceptable as
long a" cells arc matc hed. C hargi ng new
and o ld batteries in the same stac k is not
recommended . because of their change
in capacity. If. during charging, the
bq2903 ' measures any cell voltage
greater than 1.63 vo lts. it skips charge
pulses until all the cel ls drop below 1.63
volts, or until so many pulses arc skipped
that the average pulse charge rate is 6% of
the maximum charge rate. At this point
charging is terminated . The "CHO" LED
turns off and the "' DO NE" LED turns on.

After charging, the charger stays in
the monitor rnodc chec king battery volt
age . A trickle charge is not needed as it
is fo r NiCds because of the very low dis
charge ra te o f rechargeable alka line hal 
rcrics. If the batteries were left in the
charger for a very long time, and all cells
fell below 1.4 vo lts. the charger would
ini tiate another cha rge cycle .

R3, R4. and R5 lim it current to the

chip. The capacitors arc fo r transient
suppression.

If you wish to modify the circuit to
charge only three cells, you can do this
by disconnecting Nsel (pin 4) from
Bat l p (pin 14 ) and connecting it to Vss
(p in 10 or II ). You also need to con nect
pins 2 and 3 s ince only 3 ce lls are in use.

The maximum recommended charge
rate for the bq 2903 is 400 rnA and the
maximum voltage is 10 volts. The power
source mus t limit both. A minimum o f R
volts is necessary for four cells . Lower
charge currents will permit deeper re
charg ing. I decided to limi t current
10 about 300 rnA . l Zcvolt transformers
are inexpens ive and readily available
so I used one for my power source.
Since wall trans formers do not regulate
the output vo ltage no r limi t the current,
I used two LM3 17 regulators to lim it
the maxim um current to 300 mA and
maxim um voltage to 9 vo lts.

It is possible to use a standard four
cell battery ho lder with the charger bu t it
must be modified-and that may be dif
ficult . The need to measure the voltage
of eac h cel l req uires that a wire he sol
dered to each spri ng terminal of the

holder. I succeeded once but another
time the heat melted the plastic and I ru
ined the holder. Usi ng fou r si ngle-cell
holders will permit access to eac h cell
(Photo A, Photo B).

Using the bt)2903 to control end-of
discharge voltage

You can remove yo ur batt eries from
the charger and use the m when they are
charged. If you fo llow the guidelines.
yo u shou ld get a long life fro m them.

If your application has room to in
clude the charger circuit. the bq2903
will also monitor the cell voltages as
they are disc harged and disconnect the
battery source from the load when the
vo ltage drops to a set leve l. Pin 5 is used
to se t the shutdown level. Because the
voltage is being mon itored under its dis
charge load. the measured voltage will
appear lower than the actual cell voltage.
For best results. that end of discharge
voltage should be set as shown in Table 2.

The bq2903 terminates di scharge
by d isc o nnec t ing the inte rn al dis 
c harge FET and enteri ng a stand by
mode drawing only 1 JlA.

Component Values for IN OUT IN OllT

Schematic 12V WALL LM317 LM 317 DC.
(a ll 1/4 waU) XFMR

4 ohm

MlJ 1/2 W MlJ 240 ohm
R1, R2 620 ohm

R3, R4. RS 1k 1.5k ohm

C1 1 " F DC-

C2. C3. C4, C5 0.1 IlF

0 1 Red LED

0 2 Green LED bq2903 ,- 1----,
DC.

u

::~~~ C2 * I IDC 03

0$,
7

CHG

IC;* ! LOAD:
Rl 6

DONE BAT2N
2

04DlICHG-RED 4 3

Cl NSEl BAT3N I5 VSEl DRY
e

C4 ; ~ OSio
V55 LRTN

9 I, 02 H ta
C5; l::D2/ DONE-GRN V55 lOTN I I

L_ -- 1---'
DC- Battery &

Notes: Load
1. Load must be disconnected from battery

f ' f IRF7102stack while charging. Q12. Q1 aptional- used for higher discharge dual N-channel
current or lower series loss. MOSFET

. •F Ig. 1. The author ,f charging CIrelli!.
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Tab/e 1. End of discharge voltage,

NWlR SRV OIl
C<JI llil llU'djrom p age 3 9

Ph oto II , Notice the recharger is set lip to
charge either ·'AA·· or " C·' batteries,

T hen there arc people wit h special
abutuc s-c-mmh. mem ory, musical. etc .
Prodig ies.

All these e xperiences le ll us what the
human body/mind is capable o f do ing . The
q uestion is . how ? If we can understand
how peo ple can do these things. pe rhaps
we can harness it for evervones benefit.

LeI'S also include "spontaneous cures"
for serious ill ne sses. while we're at it .

You don't have anything beuer 10 do , so
gCI bu sy o n this.

We all catc h colds and the Flu every now
a nd then, right? Wh ile we ' re able 10 curcb
germs and vi ruses in d ifferent ways. genet
all y we think o f it as be ing through physi
cal contac t. or perhaps ai rborne (like from
a sneeze or coug h).

I' ve had less trouble with calching col ds
since read ing an article wh ich recom
mended shaking hands with the right hand
and us ing the left to touc h my nose or lips.
At trade sho ws . harnfcst s. and co nferences
I try 10 remember this warn ing, and us
preu y well ended my coming back sick
aft er shows.

Of course another preuy good way of
avoiding colds and fl u is to keep yo ur irn
mur re system strong a nd avoid stress. I do
my best to kee p my immune system st ro ng
by gell ing the best air. water. and food I
can, b)' adding missing minerals and vita
mins 10 my diet . and by avoiding obvious
poiso ns suc h as nico tine. alcoho l. mercury
(via denial fillings). root canals, aspartame
[a.k.a. S utraSweel™ ) and electromagnetic
fie lds.

I gel OUI there and exerc ise every day.
le tt ing so mc of those valua ble sun UVs
into my eyeball s

But there's another source of viral co n
tagion which has been hushe d up hy our
tr us ted medical indu stry. l got thc fi rsl him
of thi s whe n I read the Hoyle 
wic kmmastnghe book . Di.\eaw .\ From
Space. which sho wed tha t most of rhe
wo rl d ' s mo re ser io us plag ues started

C..onlinued OII IJOY<' 4 7
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pin 14

pin 10 or 11

not connected

Connect Vselto

rapid rail'. Prima ry ulknlinc s la ste d about

10 ho urs. NiCds and recha rgeable alka
li ne batteries both lasted about half as

lo ng. If you plan to usc your G PS only

fo r short periods and the n sto re it for a

few weeks. rechargeable alkaline batterie s
will keep it ready to go.

Life-testing bat teries take s a long time

and there a re m a ny va riables. I'd be i n
te re sted (and I suspect 73 wou ld be. too)

in he aring w hat those of you who do th is

p roject learn . No o ne battery is perfect.

but knowing which one is the best for a n

application c a n hel p you ge t the most

from these expensive po wer sources.

For those of you who arc inter- ested.
more in fo rmation may found o n the

World Wide Wen: hnp :// www.rayo vac

.com/busincss or h ttp ://w ww.he nchm arq

.com .

The bq2903 is o nly ava ilable from

wholesale distrib utors at thi s w riting .

Ho we ve r. a parts ki ts w ith PC board a nd

all the pans sho w n in Fig . I except Q I
a nd the wall transformer are avai lable

from me for S J7.50 includ ing sh ipping
(Florida residents please add sale s tax).

Author 's No te : There are various
opinions on memory effect: Recently a
column in Q ST (Octo ber 1996 ) sug
gested that memory effect does not
normally occ ur. I offer th is , based on a
sta tement by John Wettrroth of
MAXIM , who wrote ill " Ideas For De
sign" (Electro n ic Design Ma gazin e .
Janua ry 22, 1996): "Thr m icrocrysta t
line cadmium in 1I NiCd battery 's
anode will slo wly begin to change if
left undisturbed , Tiny crysta ls in the
metal coalesce into larger ones , pro·
ducing all increase in battery rests
tonce that lowers the terminal voltage ,

This effect can become noticeable when
repeated partial discharges leave the
lo west layers of cadmium unaffected ...
as a result. a full discharge eliminates
the reduction in terminal voltage,
sometimes (er rone ous ty) called the
memory effect ." fa

1.0 volts

1.1 vo lts

0.9 volts

End of discharge voltage
(per cell)

50 rnA

100 rnA

mo re than 200 rnA

For discharge rate of

Ph oto ..t . A prototype recharger. huitt OIl a
Radio Shack universal PC board,

The di sc harge FET is between the

load return a nd Vss (the bottom o f the

battery stac k). T he re si sta nce o f the in·

tcmal d ischarge FET is abou t 1/2 o hm.

Discharge loads s hould be limi ted to 500
mAoAt h ig her loads it is possible to usc
an optiona l external FET in parallel with

the interna l FET. Pin 8 is used to co ntrol

the gate. If you are nOI using an external

FEr then le a ve p in 8 unconnected . The

external FEr must be a low resistance
log ic level "'c T , like the type shown in

the sche m atic .

I' ve been us ing rechargeable alkaline

bat teries fo r abou t a year. I ha ve no t

done scientific resting-c-J' Illcavc that to

the e ng ineers. h ut I ha re tried them in a

variety o f s itua tions.

I' ve used rechargeable alkaline batter
ie s to po wer the "SMALL" a udio nmpli

fier circ uit (QST. J une 1996) I bu ilt (with
the 7805 removed ). The "SMALL" can

require peaks o f 400 or more mA. I
found no difference in a udio volume

(which depends on input voltage) be
tween using rechargeable alkaline bat 
rcrics and N iCds. I have let it sit for long

periods with rechargeable alkaline bat
rcrics in it and occasio na lly tum it on . It
still sounds good .

I' ve used rechargeable alkaline bat ter
ie s in my handheld G PS. If you have (lite

yo u kno w that they eat up bancrics at a



Number 44 an yaur Feedback card

Top-Fed, Out-of-Phase,
Phased-Verticals (TOP) Antenna

Computer simulated and field tested.

Nizar A. Mullani K0NM
719 Santa Maria

Sugar Land TX 77478
E-mail: KONM @amsa1.org

Fig . 1. The TOP antenna. showing the ap
proxim ate dimensions and the feeapotnt.
values for the different lengths (Ilia spacing
are shown ill Table I .
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H
ere's a new, simple phased-ver
tical s antenna tha t is easy to
build and whic h does not re

quire ground radials or a counterpoise.
The antenna cons ists of two half-wa ve
radiators with a lSu-dcgrcc phase diffe r
ence that is fed at the top with 50 ohm
coax. Computer simulations and proto
type tests show an SWR o f less than 1.4
to 1 and the radiation to he a hi-direc
tional figure-S pattern that is in line with
the two vertical radiators.

HF possibili ties are appealing because
no rudials arc required and the separation
between the verticals is quite small. In
fact, it can even be made to rotate (only for
an unguyed tower) by attach ing the an
tenna to the boom o f a yagi. Or, the an
tenna can be turned to the horizontal
position for an end-fed two-clement
out-of-phase hi-directional antenna.

In the VHF frequencies, where the an
tenna is suspended seve ral wavelengths
above ground level , the TOP antenna

Using the AO computer program, I
simulated a compromise design which
trades some o f the gain for case o f feed
of the antenna. This design utilizes two
half-wave verticals with a spacing of a
quarter wave length, and a feed system
with impedance matching, to provide a
feed impedance o f 50 ohms. The match
ing section is fold ed down from the top
as shown in Fig . 1 to keep the total de
sig n compac t.

Dimensions of Sections a , b, C, and d
can he co mputed casiIy using the fol
low ing eq uations, but there will be some
deviation from these va lues. especially
in the spacing d (impe da nce at the
reedpo int). The va lues below will also
need to be adj usted for the thickness of
the wires used in the antenna. The values

The design of the TOP ante nna is
shown in Fig. 1. The antenna is basically
two half-wave vertical radiators fed at
the top with a fecdline and impedance
matching sec tion that is pa rt of the an
tenna. The shape of the antenna re
sembles the letter "m" and is sy mme tric
about the feedpoint. The dimens ions of
the antenna are shown in units of wave
lengths for illustration purposes. In
theory, the lengths of the vertical and the
horizonta l sections can be any size;
however, the radiation pattern and the
feed impedance will change depending
on these dime nsions . With larger spac
ing, a significant am ount of horizontally
polarized signal will be rad iated by the
top horizontal feed sectio n. Closer spac
ing will increase the gai n but lower the
feed impedance.

Getting creative

Radiation patrcms from phased verticals
vary, depending on the spacing betwee n
the verticals and the phasing of the radia...
tors. The fccdlinc co ming from the trans
mitter has two lines wh ich arc ISO degrees
out of phase at any one time. Therefore,
feeding the two vertical clements with
each end of the fccdlinc automatically
causes a 18Ck1egree out-of-phase feedi ng
of the two clements of an antenna.

Most phased verticals have fcedpoints
at the bottom . with fecdlincs of different
lengths to provide the phasing and e x
tensive ground systems. Unfortunately,
the wires that connect the vertical radi a
tors carry a fair amount of current close
to the ground and the radiation fro m
these wires is absorbed hy the ground.
Feeding the an tennas from the top el
evates the high current point s to a higher
level away from the gro und and keeps
the cu rrent at the ends near the ground
very low. Therefore , most o f the radiat
ing power of the ant ennas is raised
above ground level for effect ive radia
tion o f the signal and no ground radials
are required. The design described here
is simple, easy to build, and provides
some gain and di rectionality in-line wi th
the two phased clements. Additionally, it
can he fed d irectly with 50 ohm coax for
a low SWR, and overcomes some o f the
complexit ies inherent in these anten nas.

will not match up to the gain of a yag i;
however, it will have a co uple of dB gain
over a J-Pole ant enna. The bi-direc tional
natu re of the radiation pattern ma kes it
an ideal antenna for stations located
between two major ci ties .

Just the facts

'1{"",I'



Testing the 2-meter antenna

using the NEC-2 program, which is bet
ter for computing the losses due to close
proximity of an antenna to the ground. A
center frequency of 14.2 MHz was used
and the dimensions used for the antenna
are as shown in Table 1. A quarter-wave
ground-plane antenna was also simu
lated and the results of the two antennas
are shown in Fig. 2. Both antennas were
simulated with their lowest point being
one foot off the ground. Horizontal ra
diation patterns show a classic flgurc-B
radiation pattern in-line with the two
vertical radiators for the TOP antenna.
(The radiators arc positioned north
south.) Vert ical radiation patterns show
the higher gain for the TOP antenna
compared to the quarter-wave ground
plane. At the five-degree angle of radia
tion, the TOP has approximately 4.5 dB
more gain than the quarter-wave ground
plane. Also, the front-to-side compari
son for the TOP antenna shows a 13 dB
difference.

The TOP antenna was also simulated
for VHF operation, using a center fre
que ncy of 146 MHz (dimensions used in
thi s simulation are shown in Table 1),
along with a quarter-wave ground-plane
antenna. Both antennas were positioned
one inch above perfect ground for ga in
calculations . The radiation pattern is
shown in Fig. 3 with superimposition of
the radiation pattern of a quarter-wave
ground-plane antenna as a comparison.
As expected, the two half-wave radiators
provide a lower angle of radiation with a
gain of approximately 4.5 dB over a
quarter-wave vertical antenna. The ra
diation pattern is a figure-S shape with
the maximum radiation occurring in-line
with the two vertical clements. Accord
ing to the simula tion program, the
impedance at the feedpoint is approxi
mately 45 ohms for 3 inch separation
(d= 1.5 inches) of the wires in the match
ing section. This impedance increases to
51 ohms with 4 inch spacing (d=2
inches) between the wires . Addit ionally.
the SWR can be adjusted by increasing
or decreasing the length of the vertical
radiators.

Computer simulations of the 2-meter
TOP antenna

11.200 MHz

' : 90-

11.200 MHz

' ..

, . " ,

.:," 120"

" ' .

\....--'c- Ground-Plane

- 10

'.....

.,...,. 150·

,

similar set of simulations were carried
out for a quarter-wave ground plane an
tenna at the same height above ground
for comparison purposes. Simulations
were carried OUI for several di fferent HP
and VHF frequencies and the typical
values useful for diffe rent bands are
shown in Table 1. Addit ionally, the VHF
antenna was buil l and tested and the
results are compared to the simulations .

Computer simulations of the 20-meter
TOP antenna

Using normal ground rather than per
fect ground, initial computations for a 20
meters version were done using the AO
program, but the final results were made
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Computer simulations of the TOP
antenna

".

where f is the frequency in MHz , and a,
b, c, d are in units of feet. The size of
the conductor will inl1uence the abo ve
dime ns io ns, espec ia lly d . which is
responsible for the impedance matching.

The computer simulations for Fig. 1
(AO Program) were carried out for a
perfect ground system with the antenna
being one inch from the ground. A

120· " '
" ':

shown below arc for usc with # 12 wire.

468
a =

f
c = 0.36a

,"" "' ..... .. ' ,'" ' " '.,.

Fig . 2. Simulations using the NEC-2 computer p rogram for a 20·meter TOP antenna com
pared to a quarter-wave grou nd-plane at a height of one foot above normal ground for both

antennas .

I built (with the help of WA5TWT)
a 2-mete r TO P an ten na us ing the
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The antenn a was pointed north-south, of
necessity.

I connected the coax to my Autek
SWR analyzer and adjusted the lengths
of the vertica l sections to get the lo west
SWR of 104 to I at2 1. 15 MHz. I fired up
my ICOM 73H and it showed an SWR of
less than 1.7 to I ac ross the whole band
with an SWR of I to 1 from 21.1 to 2 1.4
MH z. I didn't even need my automatic
tuner to load up this an tenna.

I always test my antennas using a
reference quarter-wave ground plane
antenna. First , I did a receive test,
sw itching back and forth between the
TOP and the quarter-wave ground plane.
The South American stations were com
ing in one to two S-units stro nger with
the TOP antenna. On transmit, with
100 watts. I found the same sort of
report from LV7, ZP5, XE2. TI2. WD0
in Colorado: consistent ly one to two
S-units better.

Not be ing satis fied wi th the success
o f the IS-me ter ante nna, I wanted to
see if I co uld st retch my luck and little
and convert the l Scmctcr an tenna to a
17-meter antenna by simply adding a
few more fee t of wire to the vert ical
wires. S ure eno ugh, addin g six fee l to
each end brought the SWR down to 1.5
to I at IH. 09 J\.lHz and m y ICOM got
ge nero us and gave me I to I SWR
across the 17-meter ban d. 1 don't have
a grou nd plane on 17 to do a di rec t
comparison by I had no problems
working in to PY 1, ZP5, or connecting
with Guadelou pe on fi rst ca ll . Thai
evening. I capped off the testing of the
antenna with a nice QSO with Tony
N5ZIT/ l\.l M, who was mari time mobile
off the coast o f Brazil. It was solid 5-9
signal for ha lf an ho ur and one of those
heart- warming conversations you re
member for a long time. He had j ust re
ceived his August 1996 73 and had j ust
fi nished reading my artic le (see page 16,
73 Amateur Radio Today, August 1996)
about Vee beams with vert ical tails. He
was pleased to meet an author over the
ether and I was glad to meet someone
who had read my article.

l. The ARRL Antel1na Hook. The
America n Radio Relay League . 1995.
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Since the origi nal wn ung of this ar
tide. I have built IS-meter and 17-meter
TOP antennas and tested them . The
IS-meter was fi rst laid out on the
ground , asse mbled. and then raised over
two bra nches of a tree in my hack yard
with the help of a slings hot and rope.

signal into a repeater 15 miles away and
repeaters as far away as 40 miles could
be used. When the antenna was rotated
90 degrees. the signal level decreased by
app rox imately IS dB and white no ise
was noti ceable on the signal (courtesy
K5HFY and N5 EM).

Author's Note:
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dimensions show n in Table l. The basic
structure was bui lt of wood and #12
wire . The antenna was fed direc tly with
50 ohm coax and the length of the verti 
cal sec tio n was adjusted to lowest SWR
by pruning the length. The measured
SWR was less than 104 to I fo r operation
within 2 MHz of each side of the center
frequency. Rotation of the antenna
yielded a bi-di rectional figure-R fie ld
strength pattern. as expected from the
simulations. Field strength meter read
ings showed a front-to-side ratio of ten
to one. Opera tion of the antenna at ap
prox imately six feet off the ground, with
3 watts o f power, prod uced full quieting

"'.

Fig. 3. Using the AO program for a 2-IIIt'ter TOP al/tcnna and a quarter-wave ground-plane
allfen na one inch above ground, The TOP shoves approximately 4.5 dB more Main ill the
dlrectian of maximum gain and (Ipproxifl/alefy /3 dB front (0 side difference in gain.
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2. Kra us, J.D . Antennas. McGraw
Hill. 1950.



Table I . Compll lu ·simll/ll/n/m/llt'sfor the TOl' anlenllu desig ned for different frequencies,
The m/ues for the HF bands (Ire in [ee t Will those f or the VHF af/tellnll are in inches . The pa
rameters a , b . c. and II art' shown in Fig . J. Some adjustments wert' made to these values in
order 10 achieve a compromise between gain and SWR. S!mcinK d can be varied after the an
tenna if built to influence the impedance at the [eedpoim, Also . the length a can be adjusted
for best SWR measllremellt .

UX Xews
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As Andy used to say to Amos, "I' zc
regust ed .' The mo re I learn about our
overly expens ive and monumentally inef
fecn ve medica l indu stry, the more
regusred 1gel. The o nly reason you're put 
ting up with all their baloney is because
you've been conned into tru sting doctors
and you ha ven ' , both ered to d o you r
home work, desp ite my nagging .

And o ne o f the best e xamples is the
("Am l/nul'd (J/I [luge 4H
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Death Sente nce or Wakeup Call?

that show up . C heck with Bo x 73 , Spring
Brook Nv I,H40. Wayne sent you.

Yes, it's a hall 10 work UX , and I' m
looking forw ard to old Sol getting acne 10

perk things up for us. BUI , l ike any other
enthus iasm. please keep DXing in perspec 
rive. When cond itions a re good it's easy 10
work 100 countries in a weekend (during a
contes t, natch j . 200 took me a couple
mo nth s. 3UO look me a year. Some where
around 340 I stopped co unti ng. Work ing
DX shou ld he fun, not a dominati ng factor
in one ' s life .

Almost anyone can wo rk a sta tion any
where in thc world if the time and hands
are right , so all a b ig OX sco re prove s is
that you've spent o ne he ll of a lot of lime
doing so mething o f almost no consequence
o r redeeming value. And you kno w as well
as I that most o f your contac ts o ver 300
countries were mome ntary sig nal re port s.
Piffle .

I have a secret for you, I've visited hams
in well o ve r a hundred countries and with
almost no e xceptions they arc interested in
talking wit h people , not in providing the m
with a rare QSL card . I iam s in the rarer
countrie s really hate what DXCC and the
Honor Ro ll has done 10 the m. It just isn ' t
any fun to make contacts solely to fi ll o ut
a nd semi QS L cards.

BUI what a great feel ing it is when
you've made a friend in some country and
then visu him in person. I lo ved it when
VK 6R U pulled o ut my QSL to show me.
Dillo 5Z4 ERR, 9N I M~1. YKIAA, and a
bunch o f o thers.

Rum Tubes

You re membe r tube s, right ? Well , if you
can fi nd replacement s for hum tube s there
are tons o f o ld ham rigs which arc as good
as gold. Pennie s o n the doll ar at Ilea mar
kets. But, alas, ge tt ing wo rking replace
ment tube s is not easy. You have to go to
ant iques dealers for "ern now, and that's no
guarantee tha t ..... hat yo u get ..... i ll work.
Maybe you ' d better look for ;1 tube tester
.11 the next Flea market so you can check
out the tubes you huy. I have a very frus
trated le tter from a reader who had end less
trouhle gett ing good tube s fro m an an
tiqu es dealer m ot o ne of our adverti sers.
thank heavens). For my part, I' m ha ving a
lo t of troub le finding a rel iahle re place
ment quenched-gap for my narro w-band
spark rig .

51 + j4.9

48.4 - jO.9

49.8 - j2 .9

50.1 - j6.0

53.7 - jO.5

50.9 - j4.5

50.6 - j5.3

50.2 - j4.6

56.0 - j5.2

50.1 + j6.7

51.5 + i8.7

Feedpoint
Impedance

(Ohms)

Feedpoint
Impedance

(Ohms)

d (fee.)c (feet)

I' ve got so me permanent scars where the
OX hug h it me-s-aud a world of memorie s
of working OX, a nd then bei ng DX. Like
o perating from :1 de se rt island ( KC4 AF
and KC4 DX), like o perating from a King 's
palace (JY I ), like o pe rati ng from the
famed American Embassy in Tehran and
the O~IZ in Korea . Braggi ng? Of course I
am . But mo re to goad you into hav ing fun ,
too, than in Fl uffing up .....hat's le ft of my
tattered ego.

Anyway, I see that The DX BIIII~' in has
merged wit h The lJX Reporter into 5 9(9)
lJXRel'0rl. For $36 a year (a lill ie more
out side the US) you can keep track of the
DXpcdit ions and any unusual countries

ot he r sealed jar. Somehow the virus was
ahle to go via UV light from one colony to
the other. Th ink about the implicatio ns.

Ye s, o f course the y repea ted the
experiment . and the y found that whe n the
first co lony started 10 die that the UV
rad iation fro m it increased significant ly.

It ' s easy to understa nd why o ur medical
industry has c hosen to ignore this, with no
follo w-up wh ich t've e ver seen repon ed .
Check it o ut in Alternative Sc ie nce hy
~Iilton . This book will haw 10 be added 10
my li st of hoo ks you 're crazy if you don ' t
read. Ir s full of stuff our sc ientific betters
would prefer to ignore . S I S plu s shipping
from Park St reet Press, Rochester VT
05767. Fascinating hook.

b (feel)a (feef)

16.5 2.65 6.0 0.825

18.77 3.0 6.75 1.0

22.0 3.65 8.0 1.15

25.9 4.1 5 9.3 1.3

33.0 5.23 11.75 1.65

46.0 7.36 17.0 2.3

65.0 10 .4 23.5 3.25

126.5 20 .25 45.5 6.3

a b c d
(inches) (inches) (inches) (inches)

108 17.4 38.9 5.5

38.5 6.5 13.0 2.0

12.5 2.0 4.25 0.9444

144

52

3.7

7.2

21.1

18.1

14.2

10.1

28.2

24.93

Frequency
(MHz)

Frequency
(MHz)

I want to thank my so n Ethan and my
wife Linda for putti ng up with the sticks
and pieces of wire I stud together as
prototype antcnnas aro und the ho use. Eli
NCUCR SRV DIC
Corl tlnul'djrom page 43

simultaneousl y in many di fferent area!'. all
right a fte r the passing of a comet. They
then rapid ly sprea d OUI, o ften much faster
than they should have if they were just
being carr ied by people tra veling.

Hcrcs some thi ng to thi nk about .
Twem y-f'ive years ago S , P. Shc hur!n, wit h
IWO colleag ues at the Institute of Clinical
and Experimental Med icine in Novosibirsk.
Russia, placed two ide nt ica l tissue cult ure s
in scaled glass jars. They int rod uced a le 
thai Virus into one of the j ars which
prompt ly de stroyed the tissue colony, The
second jar remained unharmed. as you
would expect.

Then they repeated the experiment, hu t
with a quart z d ivider betwee n the two cu l
tures instead of glass. No t only d id the in
fected colony d ie, hut so d id the seco nd
co lony, even though there was no way
physical ly for the virus to get into the



NeueR SRV ole
Continuedjrom pUfW 4/'1

cancer industry. With th ere be ing aro und a
50-50 chance thai you' re going to have to
deal wi th cancer personally. how long are
you go ing 10 wail before you take the lime
to learn about it?

The ca ncer il/dustry? You bel! It' s a $-10
billion ind ustry and the insiders know the
whole wo rk s is a scam. The Fact is a bunch
of doctors already know wh at causes can
cer. and J mean 100'1- of all cancers. not
just one or IWO fl avors. They also know
how any cancer can he cured-c-si rnply and
inexpensively-c-bur thai would pu t thou 
sands o f docto rs out o f work and rai se holy
hob with the whole medical industry.
Golly. I wish I were exaggerat ing !

And the same thing holds for AIDS . the
acquired immuno-defic iency syndrome.
The secret for c uring AIDS lies in the
name o f the " disease" it sel f. And Ih is a lso
provide s a powerful clue for how to treat
the Big C.

Sure , we've all heard about the immune
syste m, but its been kepi mystica lly bur
ied under layers o f medical j argon . So let' s
lay out rhe situatio n simply. We haw a
blood sys te m which tak es the raw mate ri 
al s fo r our body ..... hich han:" been pro
cessed by the lungs, s to mac h, liv er and in
testines. and di stri butes them to the cell s
so they can live and d iv ide into mo re ce lls.
The lymph syste m fig hts off the invaders,
and the re is no sho rtage o f the m. It also
ru she s to repa ir damage to the body. Even
under the best of ci rcumstunccs the im
m un e syste m is ke pi busy ha nd ling
damage repa ir an d deali ng w ith inv aders,

So ..... hal ha ppens whe n we ove rw helm
the immune system? II breaks do wn and is
unable to figh t o ff its foes as we ll, A stro ng
immu ne syste m quic kly detects mutant
ce lls. In any rea lly large faclory there arc
always so me detective products. Here
we 're dealing wi th around 75 trillion ce lls ,
all busy repl icati ng each other from every
fe w minu te s to weeks. T he im mune syste m
is a qu ality cont rol superviso r, c hecking
for de fective products and destroying
them. Maybe o ne cel l o ut o f a million will
make a mistake during repl ication. A mura
lion. A nd if this is allowed to grow it can
get o ut of control and you have a cancer.
T he body i:. cont inua lly generating these
small po te ntial cancers and the immune
syste m keeps fi nd ing and destroy ing the m.

This is th e source fo r 1/1/ ca ncers .
The im mune syste m has bee n designed

to cope wi th the lev el o f damage which hu 
man bodies have had to deal with o ver the
last million ye ars o r so-j ust as the othe r
bodily syste ms are des igned 10 work with
the food . wat er, ai r, etc.. which human
bodie s have grow n used 10 using for fu el.

Now let's go 10 1997 and th e many poi
sons which we inflict o n our bodies :
poi sons with wh ich the imm une syste m
has to cope . Between immunizatio n sho ts.
mercury Imm dental fi ll ings. chlorine and
fluoride s in the water. a ll k ind s of
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pollutants in the a ir, d io xin in the water,
antibiot ics and hormon es in our meat , pes
tic id es on our fru its and vegetables. he fty
doses o f nicotine , alcohol , poisons from
roor canals. and so on, ou r immune sys
tems are up against a barrage of ene mies
far beyond their design limi ts for cop ing.

And thai doe sn' t even count the effects
of stre ss. which alo ne can incapac itate
even a fairly healthy immune sys te m.

So when the immune sys tem break s
down an d cance rs ge l started in the weake r
parts of our bod ies, what do doctors do?
Chemotherapy! Righ i ! The y inject a new
load o f deadly poi sons. And th ey radiate .
II' s no wonder there arc so few survivors
of this madness. If you look at the stati s
tic s you 'll see that our trusted medical pro
fe ssionals have nOI added o ne day to the
life of cancer patients in the last 30 years.

So what's the an swer? Good grie f. do
you even hav-e to ask? If you want to cure
cancer (o r A IDS . for that matter) you want
to re build your immune sys tem. Th is
means Slopping the poison input and mak
ing sure your body gets the raw materials
il needs to repair it sel f Clean a ir, d ist illed
wate r. UV rays in your eyeballs, th e 90
minerals. enzy me s and vi tamins your hody
was designed to use (many of which are
long gone from our supe rmarke t food
shel ves). and as l illie st ress as possible .
:\tayhe you remember No rman Cousi ns
and his miraculous recovery j ust by watc h
ing comed ies and reading humor boob ?
Laugh it up. Oh yes. and exe rcise. Sha ke
your cells.

Now. the choice we all have is to eit her
continue to beat the heck out o f our immune
system and wait unt il the wakeup call comes.
forcing us to eithe r co ntemplate death or a
change in our habits , wh ichev er we conside r
less of a problem. If we choose life we have
10 get busy mak ing sure we gi ve o ur immu ne
system the best break we can right now.
Hmm, will it he leukemia. perhaps aggra
vated by E~lFs? Or maybe a brain tumor (a
shortage o f vanadium)? I' ve lost some good
friends to those. Or pe rhaps il will just be
someth ing slo-o-w and painful like art hritis.

I don ' t know about you , hut I' m nOI
about to wail for the Grim Reaper to take
away my m ike and hand me my S ilent Key.
So rm eating mostly raw food . drinking
plenty o f di sti lled water. gell ing my exer
cise every day, avoiding sugar, whi le flou r,
and poi sons such as aspartame (Nutra
Sweet), adding the 90 m inerals and stuff
which are miss ing from supe rmarket foods
to my diet . and hype rve ntila t ing every
lime I think of it (o ur air has le ss oxygen in
it tha n it used to). I a lso laugh a 101. Hey,
have you read the Dilbert book yet? And
check o ut th e humor section o f my $5 (and
worth $5.(00) book li s!.

Not only am I convinced that ju st about
any o ne can regain robust health, even if
near death from cancer o r A IDS. but prob
ahly from almost any thing else, if they
give their immune syste m a break.
But. hey. it's your body and our cult ure en
courages a wide variety of destructive

behav ior. Like Big Macs an d fries, o r beer
and Frito s. Or (sob ) Hangen Dasz coffee icc
cream W hen your wakeup call comes, start
readi ng the health oriented books o n my
recommended list and outli ve your doctor.

I wonder if you kno w that despi le b il
lion s of dollars hav ing been spe nt o n can
ccr re search that no cancer incu rable 25
years ago is curable today. There has been
some progress with some rare types of
cancer, bUI for over 95 % of all cance r pa 
tient s all that research hasn't influenced
the ir survival one bit. C hemotherapy? No
mailer how many drugs o r ho w high the
dosage, it doesn't reall y work (Ref: Whll1
Doctors Don ', t-u You , July 1996).

:\Ione,' Is The Root

A letter from a reader read, " I think
money is the downfall o f o ur civil tzauon."
That's empty-beaded blathe r.

:\ione y was a g reat invention. It 's a way
to be rewarded for your sk ills, knowledge.
and labors. Be fore money people traded
goods or food with each o the r. Trading
gave people access 10 the fruit s of e the r
people's skills, knowl edge and labors. A nd
money just makes trading si mpler.

Some things are more difficu lt than orh
ers 10 mak e . These days an Ie factory costs
b illi ons . all to provide us with ve ry inex
pensive rntel tns tde r equi pment for work
and play. These bill ions come from the
poo led money o f hu nd reds o f thousands o f
peo ple- pooling the ir labors, so to speak,
to provide eve n better 100is fo r us.

Mo ney is the root all right, but no t of
e vil. From the money root we can grow
bcuc r skills, more kno wledge an d more
prod uctive labor. So let's not di sparage
mo ney an y more than we sho uld di sparage
amate ur radio because we have that
cess pool st inking up 14,3 13.

NO YO

In the it 's no ne of your bu siness depart
ment. a reader alerted me tha t Lexis-Ncxis
has a p, Trax data base available to the
pu bl ic which will provide your name, c ur
re nt address, your pre vio us addre ss, your
social securi ty number, your mother 's
maide n name, your birthdare, a nd other
personal information. T hat's a great source
of information for cred it card fraud , etc.

If you'd like to request tha i your name
be deleted from thi s data base you can call
888-965-39·n toll free. Wait out the mes
sage about applying in writ ing and stay o n
the line for a repre se ntat ive . Or fax 800
~70-~365 . Or write Lexi s-Nexis, Box 93 3,
Dayton O U ~5~O 1.

I' m getting too old to appreciate the
benefits of a big hrother sn itch ing on me.
How about you?

S ta r Trek No nsense

When we finally manage to invent a
space d rive which will get us to the stars
without taking years for th e trip, I hope
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TIHI POWfRPOCKET isavai~ /rom most
major Amateur RMio~Iers. or contat f:

Continued on page 53

Without

power, your

HT isuseless!

Don't be

caught with·

out aPOWER

POClff""en

you need it

most.

12\112.0Amp Hours of dependable
power, in acoovenient soft case.
Simply inset ttle cigarette adapter
plug normally used in your car's
lighter to insteadplugintothe
POWER POCKET. ThePOWER

POCKET provides roers of extended talk time, up to 6 times
longer Ihan standard battery packs!

• Fmeruences - Special Events - Search& Rescue - Hiking 
Cycling - Hamiests - FieldDay- Etc,

• Compact slim design that is ligllt weight
only 30 0lS" with abelt loop and shoulder
strap ioduded.

• 11 0VWall Charger included_Charge rate:
6-8 hours lrom complete discharge_

• Sealed lead acid case, can be recharged 10
100"4 without memory effect of NO ds.

POWER
--""';poc"kn

have been here for a long, long ti me . It
doesn't make any sense that they haven't.

The Fat Lire

After having spent about 40 of my years
as a fat person, from about the ages of 10
to 50, I (pardo n the expression) got fed up
with being fa t. Sure, I'd diet ed and fast ed
all through those 40 fat years, always
bouncing (oops) back to el bloato shape
(250-260). When I was 50 I spent about
nine mo nths on a 1500 calorie a day regi
men and dropped 85 pounds. That's about
two pounds a week. I didn't want to take
o ff the weight any faster because J was
concerned that this might put an undue
strain o n my heart .

No , it wasn't easy. There were end less
enticements to splurge, but I managed to
stick at it and the fa t melted away. Even
bette r, I'd changed my eating habi ts
enough so that o nce the n ab was gone it
s tayed off. It does mean lak ing home
larger barf bags from restaurant meals.
Okay, so I get three or four meals from o ne
restaurant d inner this way, plus plenty o f
exerc ise fo r my microwave .

Maybe you' ve noticed that there are
very few fat old people. Most fatties die in
their 50 s and 60s, fo rcing the thinnies to
live into the ir 80s and 90s in order to bring
the average life span to 75. Well, that hel ps
stave o ff the collapse o f the social security
facade. It also keeps down the queues at
golf courses. Say, ho w old are JOu?

Hamfests

There are probably se veral factors
wh ich are grad ually eroding hamfest auen
dance, and that's bad new s for the health
of the ho bby. If amateur radio is going to

we'll also ha ve deve loped enough smarts
not 10 zoom into some other solar system.
look for a bright blue planet. land and ask
whatever li fe forms we find to be taken 10
their leaders. That 's the swas h-buckling
way of fiction.

Reality lells us that any civilization we
approach is e ither going to be way. way
ahead of us or way behind. And I don't
mean a hundred years, or even a thousand.
The difference is almos t ine vitably going
to be millions to even billions of years,
and that 's bey ond our imaginati on. Even
the oldest records we Earthlings have only
go back a few thousand years, so we ha ve
very litt le da ta to go on as to what humans
were doing 10.000 and 100.000 years ago.
much less a million.

When we lake an objective look at our
progress in the last hundred years as com
pared to the test tho usa nd , we can see the
acceleration of learning . Do we think this is
going to slow down or stop in the future?

No , when it come s to our dealing wit h a
new civilization the prudent approach will
be to hang around behind an o utl ying
planet and check things out ver-r-ry cau
tiously. If the place looks primitive we ' d
then move in, perhaps behind a moon, and
send do wn a landing party to take a closer
look. At night and in a re mote area.

If they' re millions of years ahead of us
the y'll have known all about our approach
early o n and they'll have already contacted
us. If they're millions of years behind us
we might want to se t up a small base on
the ir planet and go about helping wh atever
life form s we find develop in to someth ing
along the line of hum ans, using a b it of ge
net ic engineering. We 'd probably keep a
small outpost there to guide thei r develop
ment and keep them subtly under co ntrol.
If we find the planet overrun with huge
beasts which cou ld be dangerous to human-

type life development, we might want to get j-~;;;;;;;;;;;;;;~~~~~~~~~~••",. _
rid of them. You know, like dinosaurs. I

Now, have I fa llen off my rocker again,
or does that scenario make sense? If
you ' ve been doing muc h reading, you
know that just such a scenario is nor incon
sis tent with Earth ' s archeolog ical and pa
leontological record . If you haven't been
read ing, what have you been doing? That
12 years of co mpu lsory sc hool and maybe
four years of further o ptional ti me -wasting
in college were only the priming o f your
intellectual pump. Wh en we get o ut of
school we are no t educated, we o nly have
the tools with whic h to educate o urse lves.
Alas, most peo ple promptly throw these
tools away and scule do wn to a life of the
th ree Bs: bars, ballgames. and bowling.
Most of the people who've wo rked for me
down through the years have vigorously
resisted any ac tual ed ucation o nce they fl
nall y got out of school. They had somehow
been totally convinced that our schools had
provided the only education they would ever
need and no amount of reasoning could
change this deeply inculcated belief.

Unless qui te a bunch of pre tty sharp sci
entists are also off their rockers, the ETs



SESCO\f. wide ly kno wn as a
ma nufacturer o f proj ec t encfo
sures, is proud 10 announce its
1997 Ml -series Audio Transform
ers catalog for professional users.
The catalog describes 59 d iffer
ent transformers for high qu ality
aud io applicat ions, with technical.
electrical and mechanical infor
mation. Get your free copy of this
ca ta log by phone (800) 63~-3457

(U S or Canada) or (702) 565
3400. FAX (SOO) 55 I -2749 from
the US and Canada (Mexico, dial
95 first); 18CM)- 12-X49 1 frornAu s
t ra l ia. 0800-96-7 106 from th e

UK ' or_E...:!!!!!il5e sl::9_r~l~£anv.net.

Audio Transformers
Catalog

90° in any direction; look side
ways or down fro m wails or from
ceilings. The weatherproof hou s
ing means you don 't have to
wol1)' about exterior installations.

Th e BC-865C has more than
315 lines of resolution and a sen
sitivity of on ly .4 lux . Its built-in
electronic shutter and dy namic
through-the-lens au tomatic white
bal ance allow for true color ren
dition under all light ing cond i
tions. h comes with a 6mm lens
(o thers are o pt ional) and a 12
VDC power module-c-gcr a high
perfo rmance color hall camera for
the price of black and while!

Sec you r deal er o r co ntac t
CCT V Corp.. 280 Huyler Street,
So uth Hack ensack NJ 0 7606.
Phone (800) 22 1-22-10 or (20 1)
-189-9595; FAX (201) 489-01 11.

Continued on puye 69

The SPS series exceeds indus
try standards and offers a wide
range of features for ATE, eng i
neering. manufacturing. and sci
entific ap plications. a long wit h a
three-year warranty and toll -free
technical support. For more infor
mation , contact A~tREl.JAmeri .

can Rel iance lnc., II XO I Goldring
Road. Arcadia CA 91006 . Phone
(SOO) 654-9X38 or (XI8) 35 X
3838. E-mail : amrctwnmrct.ccm.

-
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'1 - ·'_.._._....:...-..........= W=-.7i'r

SPS Series Switch-Mode Power Supplies

Stan ing as low as S1. 195, the
SPS Series of switch-mode power
supplies from A~IREUAmerican

Reliance Inc. is a no-eompromisc
solution for your budget.

lnno vau ve design and versatile
fea tures include: Programmable
protec tion modes (voltage, cur
rent. temperature), fast down pro
gramming rate O ms), low noi se
out put (3mVrms and 30 rnVpr),
and more.

Eyeball Spyball

Coo l, huh? The "Smart Valu e"
C o lo r BC - 865 C from G BC
ColorSentry™ is infinitely adj ust.
ab le. indoors or o ut. You ca n
an gle the camera plus or minu s

Antennas and
Transmission

Lines

Anrefmus (/TId Transmission
Lines, by respec ted author John
1\. Kuecken. is the newest re 
lease from ~1FJ Pub l ish ing .
Amateur operators, technicians.
engineers and students will find
this book an mvaluahle resource .
It 's a handy reference guide with
lots of diagrams and graphics, and
direct , dear infonnation on the
theory of antennas and uansmts
s ion lines.

The 37 easy-to-understand
chapte rs deal with subjects l ike
point a rray sources, standi ng
waves. impedance matching, 0,
resonant circu its , and other se
lected to pic s , such as radio
range protectio n. All thi s and
lots more for only $19.95, For
more information or the name of
your nearest deale r, contact l\1FJ
Ent erp rises, 300 Industr ial Park
Ro ad . ~1i s sissipp i S ta te MS
39762: pho ne (601) 323-5869 or
FAX (60 1) 323-655 1. E-mail
hllp : llmfjcnterpri~s.com; or or
der toll-free b)' calling (800) 6H.
1800.

MFJ

The " Po rta-St rip"
from RF Connectors

Hannronics. Inc , recently an 
nounced its new T D-4 Selective
Cal li ng Module, an economy
touch- tone decoder with one
latching OUlp U!. Now ir s unnec
essary to listen 10 all the act ivity
on a channel just so someo ne can
cal l you once in a whi le. II's easy
10 modify the latch input c ircuits
on the TD-~ to perform a LiTZ
(long lone zero) function for
emergency usc. and i t can be sci
10 tum on/olT an auropatch or any

other device requiring a simple
ground 10 act ivate .

The 2-3/4 inch PC board is
idea l for custo m installations,
and il ope ra tes on 12 VDC. The
TD-t is only $-t9 in kit form or
$79 wired and tested. For more
detail s, write 10 Hamlro nic s,
Inc.. 65-F Moul Rd.. Hilt on NY
1446!l-')535 or call (7 16) 392
9430, Ask for a catalog and te ll
them where you go t the phon e
number.

TD-4 Selective Calling
Module

NEW PRO0UCTS"~ '""',..."'...'"

ligh twe ight . fast and easy to
use. It's the ideal cost-effective
alterna tive to expensive bench
strippers.

Th e "Port a-Strip " offe rs
q u ick c ha ng es w i th in ter
chan geable cutte r heads to fit
all s izes o f coa xia l cable. And

Here ' s the ca ble- s tr ip ping it co mes in a slick. ru gged car.
too l every tech nician 's been tyin g c ase w ith a n AC/DC
wanting-it 's perfect fo r pro- battery c harger standard.

fcssional install ers , broadcast Sec your RF Connectors dis-
and v ideo stu d ios. s m a l l tritxuor. or for additionalmtorma-
manu facturers and LA~ install- non cal l (800) 233- 1728; E-mail :
e rs . The RFA--I0 15 is small , 102061.226 1@compuscrve.com.
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A Full-Time Space Shuttle
Monitoring Station

Other obligations won 'I keep you Earthbound!

Grover C. Huckabee III K4DRF
95 S impson Drive

Kennesaw GA 30144

FiK. J. Block diagram,

" V Gn..«l plane ""","'••

I
t'Sa shame tha t th ings like making a
living or famil y matters should inter-
fere ith o ur hobby-but a good

ham is a e ll -rounded ham. and being
surrounded by ham radio twenty-four
hours a day is not o nly impossible. it's
unhealthy. Still . there are things happen
ing on the bands that wo uld be ni ce 10

investigate. even when we must be
involved in other pursu its.

Somet hing I like to do in my shad is
listen 10 on two-meter conversa tions
from space. The space shuttle missio ns
usually carry at least one licensed rad io
amateur. a... does the Russian Mir Space
Station . Listening to and trying to con
tact the Astro- and Cosmonauts is excit
ing. hut they ha ve limited operating time
up there. and our schedules here on the
ground limit us.

One way to keep in touch, even when
you' re not at your station, is to build a
simple automatic mo nito ring station that
will record the space side of the two
meter QSOs on audio tape. Then you can
review the tapes in the quiet of the ham
shac k. or even in a traffic jam on the way
to work. Putting together such a monitor
ing station can be easy and inexpensive .

Vou need a receiver capable of cover
ing the frequency o f interest . a carrier
operated relay. an audio cassette

positive-going voltage is usually gener
ated in additio n to the audio signal. This
voltage is used to open the squelch cir
cuit of the receiver. allowing the audio
sig nal to be amplified and directed to the
speaker. Only when an RF signal o f suf
ficien t strength is present will the
squelch open and allow the audio path to
funct io n. The other factor that infl uences
the o peni ng o f the sq uelch is the sening
of the squelch contro l itsel f.

This co ntrol sets the thresho ld at
which the squelch switch wi ll open. al 
lo wing the audio path to thc speaker to
be completed. The tighter the squelch
control is set. the more RF signal is
needed to open the aud io path . We can
use this information to find the location
of one o f the wires we need to attach to
make our system work . and we don' t
even need a schematic o f the recei ver to
do it! We wi ll use the fl uctuating voltage
that makes the sq ue lch work to also
make our COR work. The same voltage
that makes the audio path of the scanner
open will also be used to make our car
rier operated relay close. starting our
tape recording .

The o nly other add ition necessary for
a worki ng system is to supply audio
fro m the scanner to the aud io input of
the aud io cassette tape recorder. Be ca re
ful to supp ly the recorder with audio that
is always there, rather than bei ng depen
dent upo n the setting o f the scanning
rece iver' s volume co ntro l. Again, we
will usc a voltmeter to determine this
point. before the volume co ntro l. a point
where the internal aud io level o f the re
ceiver is always consta nt. Once these
two circuits are extended to the outs ide
of the receiver. it is a simple tas k to
make our sys tem work.

The carrier operated relay turns on our
tape recorder, to record the audio from
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recorder. and a simple an tenna. If you
are really interested in tracking the space
signals from horizon to horizon. a home
built or store-bought low noise pream
plifier can be added, but it ' s nor

necessary for basic operation.
The heart of the system shown in Fi~.

I is the Carrier Operated Relay. This is a
simple device. and basic circuits have
been descri bed in many publications.
Most applicat ions o f the COR have con
ce ntrated o n its use in VHF and VHF
FM repeaters . where the relay is used to
turn o n the repeater transmitter when the
repeater receiver hears a signal. In our
application. we will usc the COR to turn
o n a tape recorder. which is listening for
a signal from our receiver or scanner. A
home-built gro und plane or turnstile an
tenna, cut for the two-meier band, is
connected (0 the anten na input of a
VHF/VHF scanning receiver. The re
ce iver I used is a Unidcn Bcarcut
BC560XLT (569 from a mail-order
firm). The selectivity is excellent fo r the
price. as is its sensitivi ty-two things to
look. for in a scanner. There are a couple
of modifications that must be made to
the scanner in order to drive the CO R
and the tape recorder. but mos t scanners
arc similar in cons truction, and a little
probing with a voltmeter and/or scope
should let you know where the mods
must go. Basicall y, they consist of locat 
ing two points within the receiver and
attaching two wires 10 bring these poi nts
0 111 of the rece iver and to the COR and
tape recorder. The points of interest
are the recei ver d iscriminator output
or squelch switch circ uitry, and the au
dio o utput before the volume control.
The d iscriminator of an FM recei ver is
the part of the circuitry which dcmodu
lares or recovers the aud io from the RF
signal. When there is a signal present, a

liDo ill AudIo
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control up and down. This is where you
should pick off the audio fo r feeding the
input to the tape recorder. Make sure that
when you run a wire out the rear of the
scanner (to a jack or whatever) that you
also run out a companion ground retu rn.
Min i-coax or shie lded mike cable works
well for this applicat ion.

To fi nd the squelch switch , locate the
squelch contro l on the front panel. Pay
care ful attention to how it's wired to the
PC board. If you trace one side of this
control you will probably see that it goes
to either an integrated circuit or to a
switching transistor. Thi s control sets the
threshold that determines how much sig
nal it takes to open the squelch circuit.

Set the voltmeter to DC Volts, lowest
scale. and carefully probe around the in
tcgrated circuit and switching transistor
while alternately squelc hing and
unsquelching the radio . On some pin of
the IC or around the associ ated transis
tors you will fi nd a point where the DC
voltage IS HI when the radio IS

unsq uclched, and goes LO whcn the ra
dio is squelched. We are looking for a
po int that is less than seven-tenths of a
volt when the unit is squelched and more
than seven-tenths of a volt when it IS

unsquelched. The typical swing is from
ncar zero volts squelched to around a volt
and a half when unsquclched. This is the
point that should be pinned out to the rear
of the radio to deliver the control voltage
to the input of the COR. Again , make sure
that an accompanying ground return IS

also delivered to the COR. Mini-coax or
mike cable works well.

llEU,yAM P

2200COR
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Fig. 2. COR.

A voltmeter is a necessity for the two
modifi cations to the scan ner (an oscillo
scope is helpful, too ). Most inexpensive
scanners can be easily disassembled.
Once that is accomplished. carefully dis
connect the speaker wire plug, or hetter
yet, position the scanner with the bottom
of the PC board up. and the speaker plug
still attached. Th is will allow you to
monitor the squelch act ion while prob
Ill!,! for the two mod points with yo ur
voltmeter. Find the volume potentiom
eter. Turn the volume up to ahout half
way, and ope n the squelch. Be sure that
you are monitoring an empty channel . so
you can hear nothing but noise with the
squelch open. Set the voltmeter to the
AC mode, lowest scale available . If you
have a scope use it instead of the voltme
ter to moni tor the rece iver audio noise .
Probe each side of the volume control .
while turn ing the volume control up and
down. On one side of the volume control
you should see the metered AC voltage
go up and down as you move the volume
control. On the other side of the volume
control you should see the voltage re
main constant as you turn the volume

disappea red. for a time determined by
R2. This delay tim e ean he set from al
most zero delay 10 several seconds . The
signal is then delivered to Q3. a second
2N350 I device (the relay driver), which
supplies the voltage and current neces
sary 10 close the relay. K I, the relay, can
be any small 12 VDC unit.

Construction of the COR (Fig. 2) is
straightforward- it can be built on a
small piece of copperc lad perfboard.
Layout is not critical, and neither are the
parts. I chose 2N3906 and 2N350 1 tran
sistors since I had plenty of them on
hand. but any switching transistors of
the right polarity will do. Just make sure
that the transistor chosen as the relay
driver is heft y enough to dissipate the
power required to run the relay continu
ously, since it will be turned on for long
periods of time . The COR requires + 12
VDC, which can he derived from the
power supply that runs the scanne r. or as
I did it . from a separate small three
prong 12-volt regulator (78 12) supply.

If you choose to run the CO R from the
scanner supply, make sure that the sup
ply can handle the extra load without
overhea ting .

RI sets the input sensitivity to the
COR. Its setting is usually not crit ical.
but is included to allow for the varia
tions of positive voltages available
from a wide range of scanners . Q I, a
2N3906 transistor. amplifies the positive
voltage from the scanner discriminator
or squelc h switch and delivers it to Q2, a
2N3501 transistor. Thi s stage is used to
form a delay circuit that hold s the
relay on. a fter the input sig nal has
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our scanner. once a signal is present at
the discriminator. Our de vice will take
the positive-going vo ltage at the dis
criminator or sque lch switch, a voltage
only present when there is a signal
present at the discriminator. and convert
that voltage 10 a contact closure for start
ing our audio recorder. When there is a
signal present. the recorder runs, and
when there is no sig nal the recorder
SlOpS . Also present in the COR circuit is
a built-in delay that keeps the recorder
running for a second or two after the sig
nal disappears. so that on fading signals
the recorded sig nal will noL be choppy
because of the recorder's starting and
stopping rapidly. In repeater use , this cir
cuit is usually included so that the rc
peater stays on between transmissions of
two or more stations. so as not to over
work the mechanics of the repeater. and
again to avo id the choppy audio that
would res ult from the repeater being
turned on and all rapid ly. if the input
signal should be weak or fading.



~Iaking il work

Now hook it a ll up a nd test it. Before
connecting the sca nner to the C O R.

c heck fo r short circui ts with an ohmme
rcr across the supply vo ltage inp ut and
th e signal input o f the C OR. If all looks
good. then apply po wer. Nothing should
happen, inc lud ing s mo ke . Now the scan
ncr can be mated to the COR . Turn roth
units off a nd co nnect the sque lc h sw itc h
mod output to the s ig na l input of the
CO R. Turn it a ll on agai n. If it still looks
good, w ith minimum smoke (hopefully,
no smoke ), unsquclch the rad io . T he
"ACTIVE" LED on the COR should

light. and yo u should hear th e CO R relay
cli ck. These are good signs !

If nothing ha ppens. try adj usting Rl
on the COR until somet hing does ha p
pe n. Leave the radio unsq uelc hed
w hile adj usting thi s co nt rol until the
C O R ligh ts a nd you hear the re lay
cl ick. Now alternately sq uelc h a nd
unsquelch th e sca nne r while observing
ho w long the LED stays lit after you
have sq uelched the unit. Adj ust R2 for
a dela y of a t least II seco nd and a hal f
to two seco nds . Adjustments to the
C O R are no w co m ple te .

Next, connect th e cassette recorder
to the CO R a nd to the scanne r. The
output of th e COR, which is the re la y
co ntac t clos ure, s ho uld be connec ted
to th e " REM O T E" co nnector o f th e re

co rder. T his will s ta rt your recorder
whe n the sca nne r hears a signal. Make
s ure that the reco rder co ntrol butto ns

have been put into the " R EC O R D"
mode. Connect the a ud io mod e xte n

sio n from the scanne r to the input of
th e recorder. The re is us ua lly a
" LINE" or " AU X " input, on even the
c heapest o f port a ble casse tte reco rd
e rs . Thi s is where th e audio s ho uld be
fed . If t he re is o nly a n e xte rna l " M IC"
input, it m a y be necessa ry to m ake an
audio pad to attenua te the audio le ve l.

Des igns for pads a re available in ham
publicatio ns, a nd cons ist o f th ree o r four
q ua rte r-watt resistors set be twee n the
a ud io source and its destination . Tune
the sca nne r to a n active repeater cha nnel

and verify tha t when the channe l is busy,
the C O R " ACTIVE" LED lights . the
tape machine casse uc moves a nd that
a ud io is being recorded (the sw itc h on
the front o f the COR allows you to put
the casse tte recorder into a m anual m ode
so that you m ay rewind a nd pl ay th e tape

without having to pull the connection

out o f the "RE~tOTE" port each time
you want to manipulate the deck).

What about antennas?

A simple ground plane an tenna up about
-10 fee t docs an acceptable job. Keep in
mind that the spacecraft wi ll be coming at

you from many different angles, so a di
rcctional a nte nna such as a yagi will have
(0 be constantly adjusted . If you would

like to pla y wi th a better ante nna than a
ground plane, consider so me of the turn
stile designs o r modified weather fa'( an
tennas described in recent ham
publications.

Where are (he Astronauts?

The SA RRX (S hun k A mateur Radio
EXperiment) s ill.' o f NASA's home page
on th e World Wide We b (http://
spacclink.msfc. nasa. gov) will g ive you
news about curren t NASA programs. ac

tivitie s. and even entire publ ications . Irs
an exce llent way to find out about up
link/downlin k c ha nges o n a partic ular

NeueR SRV ole
Contin ued from page 49

even survive we need to bring it togethe r
and gel it g row ing aga in- and hamfests
can be a powerfu l element in this mix.

Su re, I have a bunch of ideas on how
hamfe sts can he made more fu n, hu t only
yo /( know the bo ttom line answer to how
hamfest corn minces can stan rebuild ing.
ane ndance. Whe n is the last time you went
to a hamfest? Why haven ' t you been to one
recently? What would it take to ge t you to
drive a hundred miles to a hamfest? ~1aybe

even 200 miles?
What kind of activitie s might make you

think seriously about tak ing a weeke nd off
for hamfesting? Are the re any ham speak
ers you' d d rive a hundred miles to hear?
How abou t an ARRL forum? No. (t hought
not. I went to one once and still haven' t
fully recovered . Have you got a special
ham interest which migh t ge t you off dead
cente r for a weeke nd: packet. satellites,
e merge ncies. DX ing. computers, ce n ifi
care hunt ing, the ha m aspect s of the
Internet?

Give this some thought. Hey. you might
even bring it up on the air and bou nce
ideas around that ....-ay. Then get your word
processor busy and se nd me a disk and
hard copy. Stop making me do all the
thinking. Le nd a hand.

YOII might consider what hamfests cou ld
do to at tract the no-coders, which now
make up over 50 % of all hams, and repre
sent the only area of growth in the hohhy.

m iss ion. Short of that. listen in on
l -l5 .55 MHJ:, th e wor ldwide FM down
link frequenc y, as well as the worldwide
FM packet freq ue ncy.

In forma tion on Mir. inc luding predic
tions of whe n it will c ro ss o ve r speci fic
worldwide c ities, ca n be had on the
Inte rn et fro m the DL5KR SatTrack Pre
di ction with modifi cations for WWW
use by K E4AR. Just type in a key word
o n your favorite web browser.

Other sluff

This system was buill for m onitoring
mannet.l spececran. but might be used for
other unmanned roonitoring. such as listening
in on hamsus or monitoring your local two
meter net. The only limiting foctor on the sys
tem is that you can only get 45 minutes of
recording time pt.'!' side of a cassette tape (per
haps you would like to add anaber timer with
a joud buzzer to alert you when irs time to
flip the casscuc').

Ed. note: Any modifications you "ulke to
a manufacturer s product may invalidate
the warrallly• .so be sure ofyour intentions
before YO/l start your project, fa

The rest of us are growin g olde r and more
c rotchety. with the smokers and fatt ie s get
ting the ir Silent Ke y awards fro m the
ARRL, along with that fina l listing in QST.

And how abou t using ha mfests as a way
to gel youngs ters interested in the hob by?
That might he lp hring us badly needed
young blood , and thus interest a bunch of
kids in ge tt ing involved with high-tech
careers-c-somcthing ou r country needs
desperately.

I was 15 when I we n! to my first ham fest
and I sti ll remember it! wow, I can still see
that Hallicrafters Skyrider Diversity re
ce iver. and I remember meeting McElroy,
who was silt ing there casually copying
code at ahout 60 wpm while keeping up a
co nve rsation w ith passing hams. And one
of the ham s I went with ( W2ECL) won the
code copying con test.

What 's the mos t fun hamfes t you've
ever attended? And why? Maybe we can
re vive the exci te ment that used to get us to
go 10 hamfests.

One sugge stion I've made to bamfcst or
gan lzers (and in my edi torials) is to offer
manu fact urers a forum where they would
be able to ex plain what the y've built into
the ir ne west piece of equ ipment. 60 years
ago the features of a new recei ver co uld he
explained in a fe w minutes. Now, with our
equ ipmen t beyond description in complex
ity. I' d need a half hou r and a projecto r
j ust 10 begin to exp la in what a new
transceiver elm do.

Contimwd on page 5 5
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Number S4 on your FH dback card

SPECI RL EIJENTS
Listings are free of charge as space permits. Please send
us your Special Event two months in advance of the issue
you want it to appear in. For example, if you want it to
appear in the July issue, you should send it in before the first
of April. Provide a clear, concise summary of the essential
details about your Special Event.

MAR 9-1 0

MAR15

MAR 29

MICHIGAN CITY, IN The annual
Michigan City Harotestano Computer
Flea Market will be held at Michigan
City H.S., 8466 W, Pahs Rd, 8AM- 2
PM CST. Earty set up provided for
vendors. Adm. is $4, children under
12 are free with a paid adult. Table
reservations and gene ral info
available from RonStahoviak N9TPC,
5802 N 400 W:, La Porte IN 46350.
Tel. (2 19) 325-9089.

APR 5

TIMONIUM, MD The BaltimoreARC,
Inc . will host their 26th Greater
Baltimore Hamboree and
Compu terfest , and the ARR L
Maryland State Convention, at the
Timonium FairGrounds.There will be
a giant amateur radio, computer and
electronic Flea Market, Show and
Sale. Vendors, reserve earfy. ARRL
Convention Program and Banquet,
Huge outdoor Tailgate area. Indoor
Tailgate area.VE Exams. Show hours
are Sat., 8 AM-5 PM; Sun. 8 AM-4
PM. Adm . is $5 each day. Weekend
adm. ticket is just 58 by advance sale.
The show will be held in any weather.
Dial (4/0) HAM-FEST lor voice or
FAX-back info anytime! Outside the
State of Maryland, dial 1-800-426
3318. Please make check payable to
GBH&C, and mail it to them at PO.
Sox 95, Timonium MD 21094-0095.

LONGMONT, CO The l ongmont
ARC will sponsor their annual
Hamfesl/Swapfest at the Boulder
County Fairgrounds, comer of Hover
and Nelson Rds., 8AM-4 PM. Adm .
$4, tables $8. Table rese rvations
taken at (303) 817-5526, or write to
LARC, Po. Sox 86, Longmonr CO
80502-0086. Talk-in on 147.27. VE
Exams, Iree parking. Contact Jim
Deeming, (303) 651-1164; or E-mail
atjwdeeming@compuserve.com.

SPECIAL EVENT STATIONS

A PR 5&6

MI LWAUK EE, WI The 1997
Wisconsin QSO Party will be held by
West Allis RAC, 1800Z Mar. 9th
0100Z Mar. 10th. Modes CW and
Phone. Request rules by writing to
West Allis RadioAmateurClub, WIQP
Information, P.O. Box 1012,
Milwaukee WI 53201. Please
remember to send an SASE.

MACON, GA The Macon ARC will
ope rate W4BKM 1500 UTC-2300

STERLING, IL The Sterling- Rock
Falls ARS 37th annual Hamfest will
be held at Sterling H.S. Field House,
1608 4th Ave. There will be an
indoor Flea Market , rad io ,
electronic , computer and hobby
items. Free parking, including areas
to accom modate sell-contained
campers and self contained mobile
homes. Dummy toad available to
test equipment. Tickets 53 advance,
$4 at the door. Tables $5 without
erec., $6 with . In groups of tables,
the first table is $6, each additional
will be $5. Bring your own cord. Set
up Sat. 6 PM-9 PM, and Sun.
starting at 6 AM. Doors open to the
public at 7:30 AM Sun. VE Exams,
walk-ins only. Bring current license,
plus copy and photo iD. For advance
tickets and tables, write to Sterling·
Rock Falls ARS, P.O. Box 521 ,
Sterling IL 61081-0521; or call Lloyd
Sherman KB9APW AC (815) 336
2434. E-mail lsherman@essexl.com.
Make checks payable to Sterling
Rock Falls ARS. Talk-in on 146.25/
.85 W9MEP Rptr. Advance tickets due
to be received by Mar. 1st. Please
send SASE.

HansJik N8XDB, P.O. Box 213,
Toledo OH 43691-0213; (419) 243
3836.

TRENTON, NJ The Delaware Valley
RadioAssn. will host a Special Event
at Tall Cedars of Lebanon Picnic
Grove on Sawmill Rd. , starting at 8
AM. Setup at 6:30 AM. Tailgating,
covered spaces , ARRl Div. Official.
Acrn. $5, non-ham spouses and
children free. 8 ft . tailgating space
$10, includes one adm. Limited 8 ft.
covered spaces $15, includes table
and one adm. limited electricity
available . Advance reg. ava ilable.
Talk-in on 146.670(-). For more info,
write to Hamcomp '91, PO. Box 1024,
West Trenton NJ 08628. Tel. (609)
882-2240.

MAR23

WEST ORANGE, NJ A Hamfest will
be sponsored by the Roseland Radio
Club, 9 AM- 2 PM at West Orange
H.S., 600 Pleasant Valley Way. Adm .
$5 at the door. XYUChildren under
12,free (with regUlar adm.). Reserved
tables $12 lor first, $9 ea. additional.
$15 for first, $10 ea. additional table
at the door. Reservation deadline is
Mar. 15th, after that, first come, first
served. Set up at 7:30 AM for sellers
only. Special vendor parking lot. Talk
in on 147.415/146.415 and 146.520
simplex. For more details call Jim
Howe N2TDI, or Liz Howe N2WGH
at (201) 402-8066.

MAR 22

MAR 16

15th, and 8 AM-2:30 PM Sun . Mar.
16th, at the Midland County Exhibit
Bldg. Inside Flea Market, Dealers,
Tailgat ing, 'r-hunts and more. Pre
reg. is $7, $8 at the door. Tables are
$12 ea. for the !irst four and $17 for
each additional table. VE Exams at
1 PM on Sat. Contact the Midland
ARC, P.O. Sox 4401, Midland TX
19104; or contact Larry Nix N5TQU
by E-mail at: oilman@/x.net. A
registrat ion form can be down loaded
from http://www.lx.netledgelmid
swap.htm.

TULSA , OK The 1997 A RRL
Oklahoma State Convention will be
located in the Maxwell Convention
Center, Downtown Tulsa, Exhibit Hall
B (near the comer of West Seventh
St. and South Houston Ave.) Flea
Market spaces S6 in advance, $8 at
the door. Limited to four. Banquet $20.
Dealer booths $45 each sq. ft . VE
Exams 1:30 PM Sat., and 9:30 AM
Sun. Covered parkin g and RV
hookups available.Talk-in on 145.27(
) and 443.750. Set up Fri., Mar. 14th
1 PM-10 PM. Call the Hamfest Hot
line, (918)622-2217voice maillfax (24
hr.). E-mail megriftin@ionet.net. The
Web site is www.greencountry.comI
hamfest.

MAR 15&22

CLAYTON, MO The annual St. Louis
County SKYWARN Severe Weather
Observation Training Seminars will be
held on these Saturdays: Mar. 15th,
Mar. 22nd,Apr. 5th, and Apr. 12th. For
locations, call the Severe Weather
Info Line, (314) 889·2851, All are
welcome including those from outside
the area. No advance reg. required.
Free parking. Certification provided
free of charge, for RAC.E.S. and
SKYWARN. Level 1 Training will be
presented in the morni ng, with
classes resuming in the afternoon for
the SKYWARN Level 2 Program.

MAR 15

MAR 15-16

MAR 9

HAZARD, KY The Kentucky
Mountains ARC will sponsor an
Amateur Radio Ham/est at Hazard
H.S. Cafeteria, Hwy. 15 South and
Bulldog Rd. Time: 8AM-2 PM. Adm.
$2. Tables $3 . ARRL Forum. VE
Exams by WCA RS; reg. 10 AM,
testing 10:30 AM. Requires 2 IDs,
licenseandcopy, CSCEs, etc. Forinfo
contact John Farler K4AVX, (606)
436-5354;or SidAdams WI4M, (606)
439-3589. Talk-in on 146.071.67.

COMER, GA The N.E. GA "Bubba"
Net Ham/est will be held 9 AM-3 PM
at Madison County Fairgrounds, 1/2
mi. south of Comer, on GA Hwy. 22.
Adm. $5; camping wlall hookups $6.
VE Exams . Contact James Daniel
AE4HS, 152 Windfall Dr., Winterville
GA 30683. Tel. (106) 142·2111.

MAR1 3&27

MAR8

MAR 1

INDIANAPOLIS, IN Indiana Hamfest
and Com puter Show , See
advertisement in Jan. 13, page 43 or
Feb. 13, page 43.

FT. WORTH, TX The Lockheed ARC
and the Kilocycle Club of Fort Worth
will sponsor VE Exams for all classes
at the Lockheed Rec. Area Facility,
2400 Bryant Irvin Rd. at 7 PM both
nights. For details, call Ted Richard
AB5QU at (8 11) 293-6145. G.R.D.l.
testing done by appointment only.

LINDA, CA The YubaSunerARC will
sponsor a Swapmeet at theAmerican
Legion Post,5477 Feather RiverBlvd.
Hours are 8 AM- 1 PM. Tailgate and
commercial ham dealers welcome.
An an-you-can-eat breakfast will be
served 8 AM-10 PM. Talk-In on
146,085 (+) WD6AXM Rptr. Contact
Ron W6KJ, (916) 674-8533; or Clara
KCBJPp, (916) 742-2674.

MAUMEE, OH The Toledo Mobile
Radio Assn. will hold the 42nd
Annual HamfesVComputer Fai r 8
AM-3 PM at the Lucas County Rec .

MIDLAND, TX The Midland AACwili Center, 2901 Key SI. For details
hold their annual St. Patrick's Day send SASE to TMRA, P.O. Box 273,
Hamlest 9AM-5 PM on Sat., Mar. Toledo OH 43697-0213, or Paul
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Battery Analyler with PC interlace.
DOS or Window s Software $279.
LaMantia Products . 1136Aldersbrook
Road, London, ON, N6G 2X8, (519)
472-5566, Fax: (519) 472· 1702.

BNB910

PRINTED CIRCUITBOARDS tor arne
teur radio and hobby projects. hhh:fl
www.cl.ais.netltarcir or SASE FAR
CIRCUITS 18N640 Field Ct., Dundee
1l 60118, (847) 836-9148. BNB5013

ASTRON power supply, brand-ne w w!
warranty. RS20M $99, RS35M $145,
RS50M $209. Call lor other models.
(818) 286·0118, BNB411

CELLULAR HACKERS PACKAGE :
(3) Hacker Bibles, (2) Videos & Pro
gramming Software. $199,00 VISA!
MG. TElECODE (520) 726·2833. http:!
Iwww.hackerscatalog.com.BNB1024B

25 ... MASTER TEST CHIP FILES.
Jerrold, Scientific·AtIanta, Tocom, Plo
nea r. Zenith. Software & Book, $79,95
TEL.ECODE (520) 726-2833. hllp:1!
www.hackerscatalog.com.BNB1024A

MAHLON LOOMIS, INVENTOR OF
RADIO; by Thomas Appleby. (Copy
right 1967). Second printing available
from JOHAN K.V. SVANHOLM N3RF,
SVANHOlM RESEARCH l ABORA
TORIES. P.O. Box 81, Washington DC
20044. Please send $25,00 donation
with $5.00 for S&H. BNB420

SUPE RFAST MORSE CO DE
SUPEREASY. SUblimina l cassette .
$12 . lEARN MORSE CODE IN 1
HOUR. Amazing supereasy technique.
$12. Both $20, Money back guarantee.
Free catalog: SASE . aem-rs. 150
Greenfield, Bloomingdale Il 60108.

BNB1 025

BREAK THE CODE BARRIER: Psy
chologist & Extra Class operator has
developed an amazing hypnosis tape
that allows you to master any code
speed easily and quickly. To order send
$1 4.95 + $3 .<J O S&H to Dr , Hal
Goodman. P.O. Box 184, Eastport ME
04631. For more info send SASE,

BNB2031

DSS BIBLE. New Book includes: Solt
ware. Schematics, Chip Programmer
Plans, Reviews & More! $49.95 VISN
MC. D$S SECRETS - All Patents
$69 .95. Both $99.95. VISA/MC
TELECODE 1- (520) 726-2833. http://
www.hackerscatalogcom. BNB1024
HEATH COMPANY is selling photo
copies of most Heathkit manuals. Only
authorized source lor copyright manu
als. Phone: (616) 925- 5899. 8·4 ET.

BNB964

got
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BUY

Half Our Population

What country with half our
populat ion has over three times
as many licensed hams? Yep,
it ' s t he same country that's
been w hupping our ass i n elec 
t ronic s ever si nce they took Ihe
l ead in l i censed ham s. The l at 
es t i ssue o f the JARL m agazi ne
runs 452 pages and it ' s packed
wi t h construct ion projects.

B ut m ost awe- i nsp ir i ng for
me are the hundreds of pic tures
(in color) o f ham groups they
pub lish every m onth . When I
l ook m ore closel y I can see that
m ost of these hams ar e you ng- Hamlest, Trenton NJ, March 23, 1997.

TCl picnic grove. Setup6:30 AM, open
srers. T h i s i s the w.ay amat eur 8:00 am. Admission $5.00, tailgating
r ad io was w he n I got involved $1 0.00, cove red space and table
in the 1930s. l n those day s, as I $15,00. 'tatk-m 146.67 (-). Hamcomp
recall, t he ave rage ham age '97, DVRA, P.O Box 7024, West 'rren-
was 28. No w onder 80% o f us ton NJ, 08628. (609) 882·2240. http://

Conti nued 011 page fi9 www.voicenet.com!-acelog. BNB909
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TIRED OF IRONING? PCB service. No
$ setup, lree scanning available, FIRST
PROTO, 4201 University Drive. #102,
Durham NC 27707; (919) 403-8243,

BNB5005

race to t he Internet we' ve
to get packet up to speed.

IT'S BACK! The return of the HW-8
Handbook! Second printing. Modifica
tions for the Heath QRP rigs. First class
mail $11 . OX add $4 lor air mail ship
pin g. Mike Bryce WB8VGE, 2225
Mayflower NW. Massillon OH 44647.

BNB404

RF TRANSISTORS TUBES 2SC2879,
2SG1971 , 2SC1972, MRF 247,
MRF 455, MB8 719 , 2SC1307,
2SC2029 , MRF454, 2SC3 133,
4CX2506, 12006, 6KG6 A, Etc.
WESTGATE, 1-800-213-4563,

BNB6000

BRRTfR

and some new f iber Jines are
o f fering 1,544 K . The q uest ion
i s. ho w f ar arc we amateu rs go
m g 10 lag behind com mercial
technology? H eck , I' m old
enough to reme mber w he n
hams led techno logy i nstead o f
t rai ling it by an ever-wide ning
gap. Bu t I al so am ol d enough
to remember the nasty f ight to
replace spark w ith CW. and
stabilized ngs on 2m. N ow
we ' re seei ng the fight 10 ret ain
5 wpm CW III t he face o f
1,544,000 bps communicat i ons
systems .

I'd sure lik e to see some ar
ti cl es on faster packet systems,
both for VHF and HE

The challenges for faste r
packet on IIF ca ll for some
creat i v i t y. Di ver sit y systems ?
Spread spectru m? Multi-Ire
qucncy transmi tte rs? Whal'll it
take? Some of o ur very weak
signal C W techniques might
help here. Bill Ashby K2TKN ,
w here arc you w hen we need
you? A nd what a shame th at
Sam H arri s W1F7J sm oked so

much.
I f we're not going to l o se the

LARGE ASSORTMENT of used test
equ ipment. Most instruments are
priced at 10% 01original cost or less.
Request list. Jim Stevenson, 3401
Sunny Slope Road, Bridgewafer NJ
08807; (908) 722-6157, FAX (908) 722
6391. BNB20B4

TOWER 100' guyed 2' triangular. 10'
sections, MIUAB-105C, ExHD Galva
nizing Dismantled, ready to go. In
cludes 1/4" guy wire. screw anchors.
Excellent condition. Detail s Phone!
FAX, Jim W9GlR, Polk City FL. (941)
984-1 317. BNB1600

Tum your old ham and computer gear into cash now. Sure, you can wait for a
hamfest to try and dump it, bul you know you'll gef a far more realistic price if you
have it out where 100,000 active ham potential buyers can see it than the lew
hundred local hams who come by a flea mar\(et table. Check your attic, garage,
cellar and closet shelves and get cash for your ham and computer gear before n's
too old to sell. You know you're nol going to use it again, so why leave it for your
widow to throw out? That stuff isn't gelling any younger!
The 73 Flea Market, Barter'n' Buy, costs you pearuns (almost)---comesto 35 cents
a word for individual (noncommercial) ads and $1.00 a word for commercial ads.
Don't plan on tell ing a long story Use abbreviations. cram it in. But be honest.
There are plenty of hams who love to fix things, so if it doesn't wor\(, say so.
Make your list, count the words, including your call. address and phone number.
Include a check or your credit card numberandexpiration. II you're placing a com
mercial ad. include an additional phone number, separate from your ad.
This is a monthly magazine, not a daily newspaper, so figure a couple months
before the acton starts: then be prepared. II you get too many calls. you priced if
low. If you don't get many call s, too high.
So get busy. Blow the dust off, check everyth ing out. make sure it still works right
and maybe you can help make a ham sure ~ still wor\(s right and maybe you can
help makea ham newcomer or reti red old fimer happy with lhat rig you're not using
now. Or you might get busy on your computer and put together a list 01small gear!
parts to send to those interested? .~_

The deadiTileforthe-May1 997 cl assifiedad sect ion is March 12th, 1997.

APR 5-6

A re you dodder i ng al ong
w it h a 14.4 mode m on the
Internet wh i le the rest o f the
wor ld i s running 28 .8 and even
33 .6'1 O kay Buster, then how
are you doing on packet ? B l az
i ng along at 33 .6 yet? D -u -u -h?
Sure , on the H F bands, where
you have to deal w ith multipath
and fading. speed ing up pre
sents some intere st ing chal 
l enges, B ut up o n V Hr and
U H F? Give m e a break !

An ISD I\ line prov ides 56K ,

Sp eed

NEUER SRV OlE
ConlirtuedJrom page 53

I can see why the manufac- L ---;

turers aren't bother ing 10 ex 
hibi t at m any hamfest s
there ' s no way to reall y co ver a
produc t ' s features and benefits
11\ t he usual m inute or tw o a
ham stops hy a booth. I' ve at 
tended a couple o f in-depth
product dem onstrations and I'll
tell you, hy the ti me t hey' re
t hrough I' m pawing the groond
to buy the rig . H ey, I wall! to be
sol d. O ne of the most exciting
things in ou r hobby is huying
or hui l di ng somet h i ng new and
putting i t on t he air.

T h ink . W ri te ,

PISCATAWAY, NJ The Piscataway
ARC will operate their annual Special
Event commemorating the Voice of
America Relay station , WBOU ,whic h
operated during WWII in the Bound
Brook section of Piscataway.The club
station will operate under the club call
K2VOA , and members of PARG will
operate under their own calls igns
signing NOA. Operation will be OOOOZ
Apr. 5th-2400Z Apr. em. Suggested
freqs.are: CW-Novice portions 0180,
40, 15 and 10 meter bands; RTIY
RTTY portions of the 40 and 20 meter
bands; Phone-the lower third of the
General portion of the bands OIl 75,
40,20, 15, and the Novice portion of
the 10 meter band. For a certificate,
send a #10 or for unfolded, a 9x12,
SASE and 2 un it s of fi rst c lass
postage, with your aSL, to PARC,
Attn: VOA, P.O. Box 1233,
Piscataway NJ 08854.

UTC in conjunction with the 15th
annual Cherry Blossom Festival.
Phone 7.235, 14.240and21 .335;CW
7.135, 14.035 and 21.135. For a
certificate send QSL and a 9x12
SASE to MaconARC, Po. Box 4862,
Macon GA 3 1208.



You've got your antenna; you
want to find o ut how well it
matches to the frequency range at

which you expected it to function.
With the ground plane antenna it
is almost as sured that it will func
tion well at 146 MHz. There are
several methods to prove that it
wi ll function well at 146 MHz or
your designed frequency.

One is to usc your transmitter
and an SWR bridge. This can re
q uire two people; one to operate
the transmitter, and the othe r 10

adjust the ante nna. Those two
peo ple could use handhelds to
communicate as the antenna is
trimmed for best minimum SWR
on reflected power, a method that
works well but may not always be
convenient.

You could, ahemative ly, mount
the antenna on a tem porary test
ladder over your lawn area and
then adjust the length and angle
o f the rad ials for minimum SWR
readings on the SWR bridge.

Another met hod is to purchase
a commercial SWR an alyzer
(MFJ makes one covering 1.8 to
174 MHz, their MFJ-259).A little
ha nd instrume nt re places the
transmitter and uses a in ternal
source, which can be attac hed to
the antenna, al lowing a o ne-in
strument test configuration to trim
antennas to minimum reflection
or best SWR ratio. I picked one
up. and after many years of using
the tran sm itte r SWR meter
method I find this instrument to
be the best method available for
HF through VHF.

O perat io n is so simple it' s a
snap to adjust almost any an tenna
to proper match-I wonder how
I got along without one for so
long ! An added bonus is that if
you make a gross error in calcu
latio ns for ho me-bre w antennas

OK, now

Fig . 2, SimpkSI two·meter ground
plane sleeve design.

Keep it simple

Mounting the antenna is made
simple by using a three-foot sec
tion of PVC pi pe. The pipe. with
the coax running through its cen
ter, is used to support the bottom
section of the UHF connector.
Two muffler clamps can be used
to attach the PVC pipe to an an
te nna mast. The weight of the
coax naturally holds the ground
plane antenna in place . You can
strengthen the *12 wire used as
the vertical element by cutting a
smal l round insulator and drilling
a hole to fit the #12 wire.

Ream out a small clearance on
one side of this insulator material
to fit over the center connector pin
o f the female UHF connector.
Secure in place wi th a silicon
RlV. This shon section will help
to relieve strain on the solde r con
nec tion of the vertical ele ment.
See Fig. • for details on the basic
g ro und p la ne ele ment-the
picture tells the whole story.

•16Bit Sound Card $2
lOX SpeedCD $99
12X Speed CD $125

Call!

I thought that I would give
some attent ion to simple antennas
that can be constructed for our
VHF/ UHF band s. In a future
column I will go into several
other commonly-used antennas
and pass on some construction
techniques that I have used
but let 's start out with the most
basic. simple-to-const ruct an
tenna. 1"11 describe several meth
ods ofconstruction and then move
on to the antenna testing vehicle,
the SWR brid ge thai is used to ad
just these antennas for optimum
pcrfonnance.

First let's get into some very
basic structures and cover the
simplest of all antennas for VHF
operation--the ground plane an
tenna. This antenna has been the
main performer for many stations,
including SWL liste ne rs in the

RBOIJE I> BE'IOND

elRCLE 163ON READER SERVICE eARD

F ig . 1. Basic ground plane an
tenna jor two meters. " l " '" (4)
19" radials soldered at approxi
miJtely 45 0 angle.

Antenna Construction for VHFIUHF
c. L Houghton WB61GP .
San Diego Microwave Group
6345 Badger Lake Ave
San Diego CA 92119
d hough Oaol.com
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Fig. 3. Easiest, yet most rigid, two-meter alltenna to construct with
minimum parts.

·. . . . •. •••••. . . . . . . •••. . . .~'
RG-S • . . . . . . . . . . . . • • . ... . • . . • • . . II

19" section RG-8 with
braid pulled over b lack

coax insulation.

other controls the frequency fine
luning. Simply adj ust the fine
tuning knob and look for mini
mu m S W R and 50 ohm s o f
reststance.

This little device is quite a good
adjunct for any station. I tested
my unit by placing various loads
and conditions of known and un
known impedances; it passed all
wit h flying co lo rs-and one
knob/one switch operation. on the
1.8 MHz to 170 MHz frequency
ranges in si x bands o f operation.

To tes t the unit for accuracy. I
used se veral d ifferent loads. in
clud ing a few very reactive com
plex ones. in addition to perfect.
terminations at 50 . 75 and 100
ohms to test the resistance meter
and SWR meter basic operation.
Using the perfect resistance loads
the SWR meier indicated near
perfectl :1 SWR and 50 ohms RF
resistance on all frequencies with
the 50 ohm load . Indication was
2: I SWR and 75 ohms RF-resis
ranee with pure 75 ohms and 3:1
SWR and l 00 0hms RF resistance
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CIRCLE 248 ON READER SERVICE CARD

A little horn-tooting about the
MFJ-259. which I mentioned ear
lier. It places a small RF signal
gene ra tor. with freq ue ncy
counte r. SWR meter. and antenna
resistance meter all in one small
battery-opcrated package. For in
stance. it can generate a test sig
na l ( taking the place o f the
tran smitter), read the freq uency
on a internal frequency counter.
indic ate minimum SWR and dis
play this frequency. II also tell s
you what your RF resistance is.
at the RF frequency. Operation is
a two-knob operation. One knob
sets the frequency range and the

• • 310 Garfield St Suite 4
u..;;.o PO Bax2748

ELECTRONic s Eugene, Oregon97402
ht t ://www.motron .com

TxlD-1
TRANSMiTTER FiNGERPRi NTiNG SYSTEM

TxID'N Software and IBM/Compatible circuit card.

Now Skippi rsq V ERsiON 2 SOnwARE
wilk AUTOMATic MATCk ANd COMpARE!

TxlDTM TxPorter™
EXTERNAl AdApTER fOR Mob ilE OpERATiON .

CoNNECTS THE Ixl D 10 YOUR lAPTOP CoMpUTER!

TxJD.1 Fi~RPRhl i"'G S,...UM \\"1,1t Sofna,.IJl[ $699.00 Plus
TxPorter" Mobil( Opt llo\l iooo Ad"Pl f R $149.00 SIH

Call for more information.
Info: (541) 687-2118 Fax: (541) 687-2492

The MFJ-259

notch to allow the RG-8 to e xit
the side o f the PVC pipe j ust
above tbe bottom co nnector.
Nothing is critical in construction
o r in how you r un t he coax
through the PVC. Use any method
you like to hold the cable inside
the PVC pipe-after ali. you don't
want it to slip out.

19" section RG-S\
center conductor
& insulation .

RG-8 coax by itsel f. This is the
easiest and most quickly con
structed antenna you will e ver
see, at least for two mete rs. At one
end of your RG·8 cable. strip and
remo ve about 22 10 25 inches of
the o ute r black insulation (de
pending on your brand and the
thickness of the insulanon jacket),

I adv ise going long as you can
al ways cut back on the length of
braid when fin ished. Wh en this
length of outer insulation is re
moved, slowl y fo ld bac k the
ground bra id over itself and down
on o ver the remaining black outer
insulatio n. It's a little tricky ar
first bUI it will go on with a little
adjustment here and there.

What you want to end up with
is the braid extended backwards
over the insulat ion for a distance
of 19 inches. If it's too long. cut
to a 19 ·inch length. The center
conductor and its inner insulation
remain. and are also trimmed to
19 inches, for our start ing point.
Use the SWR bridge to adjust to
precise freq ue nc y. When you
have tnrnmed or adju sted the
le ngth of braid to your selected
two-meter frequency. wrap the
braid in electrical tape 10 hold Ihe
length adjustment you made in
tuning.

If you don't tune the antenna.
it will wo rk qu ite well at IWO
meters as is. Keep in mind it's not
perfect-but very close. The en
tire an tenna (modified RG·8 sec
lion) is inserted in a sect ion of II
2- inch PVC pipe long enough to

fit the antenna and give some
room 10 use mounting cl amps
below the braid. See Fig. 3 for

details.
I recommend leaving at least a

foot or IWO of unmodified coax
below the bottom o f the braid be
fore attaching mounting clamps to
the PVC pipe. This helps to avoid
interference from the main mast
and the an tenna. Use a PVC cap
on top to waterproo f the antenna,
and on the bottom cut a small

The ground plane slee ve an
tenn a uses a metallic sleeve over
the coax in place of the four ra
d ial ground elements. This metal
lic sleeve acts in much the same
manner as the previous example's
four elements and is the ground
opposition to the radiating ele
ment. Electrically both antennas
are quite similar even although
they do not look alike.

The top or vertical element re
mains the sa me. The sleeve is sol
dered 10 the bottom side of the
coax connector and is the same
length as the vert ical radiating
clement. The coax run s through
the inside of the coppe r pipe and
it is placed on a short section of
PvC plastic pipe to mount the
antenna. The copper pipe is con
nected to the same ground portion
of the coax connector that the ra
dials previous ly were connected
to. See Fig. 2 for details.

The next generation

The third varia t ion o f the
ground plane antenna is to make
the antenna out of a section of

and don 't find a good SWR in the
amateur bands, the MFJ-259 is
not restricted to amateur frequen
cies and will tell you how far out
of band your adjustment is. Thi s
make s it quite simple to know
where you are resonant and what
needs to be done to bring it into
the amateur band s. You know
right off the bat if you nee d to
lengthen or shonen ele ments at
your desired resonant freque ncy.

The basic ground plane antenna
for two-meter operation works
well for SWL rece iving operation
from 100 to 174 MH1., transmit
ting throu ghout the two-me te r
band with less than 1.5 to I SWR.
Cost o f construction o f th is an
tenna for two meters is about $3
and it is a very forgiving. easy
to-duplicate antenna.

Going solo



Homing In Radio Direction Finding

" Want to bUry your T on Thursday and
have it come on at hunt time on

Saturday?"------

HOMING IN

Ilyon says PicCon ta kes less
than 30 minutes to assemb le. He's
right. There are no surface-mount
parts (goodl). However. ) 'OU will
need a fine -point solde ring iron
because the pan s are pat-ked onto
the 1-7/8-inch by 1-3/4-inc h cir
cuit hoard (I' hulo 8 ). The board
is high quality, s ingle- layer. with
solde r mask, All part s for th e
board and a RJ25 output cable are
suppl ied. You must supply your
o w n connectors for the mike ,
spe aker and push-to -tal k (PlI')
lines of the transmitter you will
be using for yo ur hidden T.

If you' re like me, it will ta ke
more than another half hour 10

fig ure o ut all the intricacies o f
programming yuur PicCon. The
unit is so ve rs at ile that it took

An easy kit

ideas for the ideal fox box. T he)"
asked for non-volaule memory,
fully programmable transmit onl
o ff tim ing, and a delay feature to

sta rt transmiss ions automaticall y
at hunt time, The ability to change
progra mming from a remote lo
ca tion during the hunt was al so
de sirable. I suggested adding tim
ing and CW transmission s in ac

cordance with IAR U rules for
inte rnational fox hums. plus pro 
visions for easy synchronizatio n
of mult iple foxes for champion
ship compe tit ions.

Before long, Byon emerged
fro m his shop and passed ou t beta
test kits to eight regular RDFers.
Ev ery tester met w ith success,
o nly m ino r re visio ns we re
needed, and PicCon (pronounced
" PIC K-on" ) was hom.

rmcrocomro tlers became inex
pe nsi ve , he real ized th at o ne
could be the brai ns o f a fox con
trolle r th at wou ld be mu ch
smatter. cheaper, and caste r on
ba tt eries . Hyon c hose the
PIC 16F8-1 hy Microchip Technol
ogy Inco rpora ted of C handler,
Arizona . which uses fla sh
memory for the progra m and a
e lectrically erasable PROM for
data re tent ion.

Byon po lled local 'f-huruers for

Byon 's new baby

Byon Garrabrant :-':6BO (for
merly KD6B CII J is a so ftware
engineer and an active 'r-humer
(P hoto A). He teamed up with
Mart y Mitchell t\.6ZAV to creat e
the RaCon 6805 three years ago
(see "Homing In" for July 1993).
RaCon (sha n for Rad io Control
le r ) u se s an ~1C68HC705C8

microcuntroller IC and suppurt ing
circu its, It outputs several built-in

tone sequences and nruing choices
p lu s a u s er-p ro gramm a bl e
sequence. CW idcntific anon is
included ItXI, of course.

RaCo n became qu ite po pular
among T-hunt ers in Southern
Californ ia , but Byon want ed
so me thi ng b ett er. W hen P IC

Mobile T-hunts around the
country have an endless variety
o f rules, calling for transmiss ion s
ranging from a few seconds ev
ery few minutes to conti nuous.
On the ot hcr hand, championship
on-foot fo xhums unde r Interne
lional Amateur Radi o Uni on
(IA RU) rules require several syn
chro nized fox transmitte rs send
ing a prescribed CW message for
60 seconds each in num bered
seque nce,

The optimum solution for most
hunts is a device with no moving
pans thai provides di stinctive au
d io and versatile onloff cycling
fo r ord inary po rtabl e a nd
handheld tr ansceivers . Several
designs for such fo x controllers
have appeared in recent years, hut

none has been ideal for both m0

bile and international-rules hums,
until no w.

easiest aud io source for thi s pur
pose is an endl ess loop tape re
cording. Unfortunately. cassette
decks don't fa re w e ll o utdoors
during damp evenings and they
don't have provision to cycle the
T on and off.

Joe Moell P.E, K00V
PO Box 2508
Fullerton , CA 92637

Testing N6BG's PicCon

" I need a fox!" That's one of
the most common requests in my
E-mail in-basket. It also shows up
regularly on the Interne t maili ng
li st for radio direct ion find ing
(RDF) ent hu siasts . u sually the
requester has just won his f irst
hi dden transmtue r hunt , wh ich
m igh t be ca lled a Tvhunt o r
foxhum. dependi ng on whe re he
lives. He is loo king for a trans
milling device because it's now
his tum to hide for the next hunt.

A special "fo x bo x" isn't al
ways a necessity. For some hums,
all you need 10 do is find an un
usual spot, se t up a portable trans
mitter/antenna, and yak into the
mike at intervals called for by the
hunt rules. But it's more fun when
you automate the process, An un 
att ended fox (or "T") frees yo u to
mo ve arou nd, drawing atte ntion
a ...... ay from the transmitte r 's loca

t ion . You can enjoy the spectac le
of the hunters scurrying to locale
it. It saws your voice . too. The

Coming up

and respect fo r, th e MFJ -2 59

S W R bridge/sign al ge nerator. I
am already th inking about some
interesting addi tional features and
sidecar attachments to make th is
device more useful than it al ready
is- I will explore the possibilities
further in another col um n. I had
ho ped to cover some "1" anten
nas and beam antenna construc
tion fortwo meters and abo ve. but
I will pick. th ai up next month,

I have started construct ion of a
432 beam amenna . The ccmp ar t
son I wish to draw is to the cost
of commerc ial ready-to-use vs.
home -brew construction. I plan to
keep track o f all efforts to locate
materials and the costs accumu
lated in the beam antenna con
struc tion project. I anticipate a 101
o f fun in trying to convert myself,
a workbench rosin addict, into a
junior-grade machin ist. M ore

What started our to be a simple next month on ante nnas for VHF
article on two me ter an tennas has and UHF, and the dan gers o f the
give n me a new perspective on, drill press. fa
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with the pu re resistance of 100
ohms. Testing wit h proven exter
nal antennas at 7,3, 4, 14.3, 29.3,
50.1 and 146.5 MIIz gave me ex
actly the results I had expected on
six and two meters-and showed
me that my inverted ..v .. on 80 and
-Ul meters was not in true resonance
and RF resistance at 50 ohms.

My dipole for I () meters was not
exactly on the correc t center fre
quency, as it was 200 kHz higher
than where I wanted it-not exactly
the informat ion I wanted to hear
about my existing antenna farm I
removed all the suspect antennas,
performed repairs and made adjust
mcrus with the analyzer. I found a
broken, half-missing ferrite core
transformer tbalum urd 20% of the
80 meter loading coi l was shorted.
I repaired the balun, rewound both
80mcter joeding coils, and retested
the antenn as. Retest ing the 80 and
40 me ter ante nnas showed good
SWR and 50 ohms RF resistance
at their (previously set} pro pe r
frequencies.
~ow that I have climbed back

down from my roof and finished
with the short anten na project that
turned into a all-day repair j ob, I
am only more conv inced of the
value of the ~ I FJ -259 or at least
of leaving a good SWR meter in
the line at all times to spot defects.
By tun ing the M:FJ analy zer I d id

not have to usc a transmitter to '---------------1
perform tes ts on ante nna condi
t io ns , and th e porta b le uni t
worked flawlessly.

I started to verify short anten
nas, namely, my vast collection of
"ru bbe r dnckies" for six and two
mete rs , and fo und a few two
meter units bette r suited for FAA
use in the aircra ft hand, as they
were resonant in the 120 Mll z
range, Pulling the black cap o ff
the end of the antenna, removing
a few coil turns. and retest ing on
the analyzer returned resonance to

the 146 M Hz frequency ran ge.
Ag am. J had never tested my rub
ber duckies, and have e ven inter
changed them among the myriad
of HTs I have owned. All I can

~y is that after resc uing them 10

frequency and minimum SWR, lIT
operation is somewhat improved.



get there via the link from my
"Homing In" sue.

I couldn't find any faults or
bugs in the PicCon hardware or
firmware , but it has a few limita
tions.The repeater mode that was
in RaCon is not in PicCon. To
minimize current drain, the P1T
dr ive transisto r is small and
lightly driven. You won 't have
any trouble keying a handie
talkie , but older mobile radios
with high current P1T relays are
too much load for it. So are the
stamp-sized micro-Ts that have
been described previously in this
column. However, it's easy 10 sol
der up simple adapters withone IX

two transistors to key these rigs.
Byon has packed lots of fea

tures into the 1,024 wo rds of
fi rmware mem ory in th e
microcontroller.That didn't leave
enough memory space to include
error-trapping routines. If you
enter an undefined command or
parameters that are outside the
specified range, PicCon will re
act in an unprediclable manner.
Fortunately, there is an easy pro
cedure to reset the EEPROM that

P.O. BOX 4012 • CASPER. WY. tJ26()4

LOCII/ 307·265-9500 • OtdetS 8(J()..45S-5548
Tec/l 307-266-1700 • Fax: 307·266-30 10
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OlliER NEAT STUFF
150- 1621174
GE EXEC u,Xtal. $69
GE MVP. Xtal. $99
GE DELTA, ioow, Syn $199
Ml COR, ieow. xei, $125
MITREK, ioow, Xtal, $249 ·

SPECIAL!!
FACTORY MADE MOBILE REPEATERS!

GE - 40 WATI UHF WITII DUPLEXER S399

&lIIII/&lT/III

WINTER CLEARANCE
USED COMMERCIAL GEAR AT HAM PRICES!!

and one transceiver for each. With
a DTMF mode change command,
fox #1 sends ·'MOE'" over and over
in CWoFox In sends "MOl," fox
#3 sends "MOS" and so forth, in
accordance with IARU rules.

With other commands, you can
set PicCon to send the MO se
quence for 5S seconds at 5 wpm,
then callsign inCW at 2Owpm. then
shut off so the next fox can trans
mit. Program into each fox the ap
propriate wait time before first
transmission, then start them all at

once using the on-beard push-bur

tons or a DTMF command. The
foxes will cycle in perfect sequence
for tbe duration of the hunt

For IAR U champio nship
foxhunts on 80 meters, onJoff CW
is used instead of tone modula
tion. PicCon provides a separate
80-meter mode that ke ys CW
transmiuers via the P1T output
line. There are several other use
ful options such as random lone
sequences and rates that you can
read about by downloading the
latest PicCon User's Manual from
Byon's Web site. Go to URL hnpJ
Iwww.kvoa.comlbyonlpicconl or

42 -50 Mhz
GE EXEC n.l OOW. Xtal. $99
GE MASTI:R u, lOOW, Xtal, SI2S
GE DELTA, JOOW, Syn, S1 99 ·
MlCOR, l OOW. Xtal. $99
MTIREK, l OOW. XI.I. $125

406 - 420 Mhz 450· 470
GE PHOENIX, Syn, $189 GE EXEC II , 40W, Xtal,S18S·
GE MLS, Sy, S99 GE MVP, 40W, Xtai,S18S·
STANDARD OX3000, Syn,S129 GE MASTER II , 40W, $199·
STANDARD HX400, Syn, S75 MORE, MORE, CALL! !
Accessories, ifany, au optional. Testing . vailable It additional cost.
Call or write for full product infomll1ion. "Testing included.
30 day wamnly oft 1m" Itenu..

Alternately, you can program the
board 10 begin transmitting imme
diately upon power up. To ensure
that only you are in control of
your transmitter, PicCon has a
lock. command. When you lock it,
you ente r a private numerical
code that you will send to unlock
it later.

Next, you can get fancy by de
signing your own tone sequence.
You have 99 tone pit ches to
choose from and the sequence can
have up to 28 tones before repeat
ing. The speed of the tone se
quence is programmable, as is the
speed of the CW ID.You can even
program a repeating 8-event se
ries of tone sequences, off times,
and IDs.

Want lO bury your T on Thurs
day and have it come on at hunt
time on Saturday? One DTMF
command lets you specify a de
lay of up to 100 hours before the
first transmission. Ifthe hunt must
end at a ce rta in time, another
command will terminate all trans
missions after a pre-programmed
duration.

If you use a single-band trans-

ceiver with PicCon, don't progra~m"r=========================='lcontinuous transmissions if I
you need remote control dur
ing the hunt. Set up at least a
short receive period every few
minutes. If your fox rig is a
dual-band transceiver with
duplex capability, you can
control PicCon via one hand
while it transmits simulta
neously on the other band.

PicCon includes a 78L05
voltage regulator and operates
from a DC supply of 7 to 35
volts. It draws only 12 milli 
amperes, so an ordinary 9-volt
alkaline battery will power it
for over 24 hOUfS. If you dis
able the lED via a DTMF
command, current dra in is
only 9 ms. Even when bat
tery vo ltage plummets ,
PicCon won' t go berserk.. The
CMOS microcontroller is 101
erantof low supplyvoltage. My
unit worked down to 3.5 volts,
thoogh audio level diminished
somewhat below 6.5 volts.

IARU mode, too

PicCon makes iteasy to fie ld
up to nine foxes for rad io
orienteering (ARDF) compen
nons. You'll need one PicCon

Photo A . PicCon designer Byon
Garrabrant N6BG likes both
mobile T-hun ting and intem a
tional-style foxh unting . lie had
the best score out of27 entrants
at the 1996 West Coast VHF!
UHF Conference Foxhunt.

several reed-throughs of the be ta
test manual. (The new Version 1.0
manual is easier to understand.)

When you first activate a new
PicCon, it se nds a pre -pro
grammed j-second tone sequence
over and over for 30 seconds and
then identifies in CW with the
software version number. Your
first task is to change the CW
message 10 your calls ign and set
the transmission on and off times
as appropriate for your local
hunts . You do this by sendi ng
DTMF commands to the fox
transce iver connected to PicCon
using another radio that transmits
on the frequency where the fox rig
is listening.

As an example, the DTMF se
quence A20130 tells Pk Con that
tone sequences are to last for one
minute and 30 seconds each. Pro
gram your callstgn in a similar
manner by sending numbers rep
resenting the letters and numbers
in the call per the "cheat sheet"
in the manual. Each command is
stored into the PIC' s EEPROM,
so the Information is not lost
when the unit is powered down.

Upon application of power,
PicCon waits silently. A DTMF
command or push of the momen
tary switch on the board starts
the tr ansmission sequences.



"The only casualty was a DL (German
ham) who was bitten on the leg by a

farm dog."

[ recently had the opportunity
to take a week off with the fam
ily, Some great rates o n a cruise

On vacation

The t ....-o. mctcr receiver on A

0 -27 is quite sensitive. The ca
sual user may d isagree, however.

based on personal observations
during a typical pass. Since A-a
27 offers on ly one- FM channel, it

is like a repeater with too many us
ers all trying to talk at once, Even
weekday passes du ring work hours
can he congested. For a low-power
station using simple antennas, per
sistence, location and cooperation

from the other users are necessary
conditions to make contacts. Most
of the regu lars on A-O-27 are

aware of the problems and try to

give the newcomer or low-power
operator a ch ance.

about AM RAD ca n be fou nd at
their Internet URL (Universal Re
so u rce Lo c ato r) hUp ://www
.amrad.org

Lau nched on September 26,
1993. the satelli te has performed
well in its circular 8oo- km high
orbit. It is a nine-inch cube weigh
ing ahouI 20 pounds wi th a single
Whip antenna for two-meter re
ception on top and four 70-cm
downlink antennas on the bottom.
While the amateur-radio segment
of the sa tellite was designed to
provide digi tal communications
from 300 to Y600 baud, the favor
ite mode has been the analog F1\l
"bent pipe,"

A-0-27's "bent pipe" acts as a
Hying crossband FM rep eate r.
T he up link is on 145.850 MHz
with a down li nk on 436,SOO
MHz.. The repeater is usually on
for daylight passes over North
America. Man y stations have
made contacts through the tran
sponder with sim ple home sta 
tions, mobile setu ps and even
portable syste ms.

antenna and a ten- meter receiver
hooked to a dipole . A few mag
m o un t an tenn as eve n allow
mobile operation.

New devices ha ve been placed
in orbit that have changed the deli
nition of the "Ez-sat.' AMRAD
O SCAR -27 (also kno w n as
EYESAT-A) is the best example.

A-0 -27/Eyesat-A is based on
the AMSAT (Radio Amateur Sat
elli te Corporat ion) rnicrosat de
sign. The sa tell ite was built by
Interferometries, lnc., as a corn
mercial de mo n strat io n of the
capabilities o f a small satellite
fo r d igi tal store-and-fo rward
commun ications. The amateur
radio portions of the satellite were
buill by theAmateur Radio Research
and Development Corporat io n
(AMRAD), a technology-oriented
amateur radio club ncar Washing
ton , D C . More in fo r m at io n

"Except for the antenna and the charger,
everything fit in a small, soft-sided

camera case. "

Andy MacAll is te r WASZIB
14714 KnighlS Wa y Drive
Hous ton TX 77083

Satellites made easy

HRMSRTS

O n e visit to a sa te lli te
enthusiast's station or a look at
photos of ham-radio sate llite sta
tions gi ves the impression that it
takes a lot of gear 10 get o n the air
via the OSCARs (Orbiting Sat el
li te Carry ing Amateur Rad io). In
many cases il can be expe nsive
and complex 10 chase the satel
lites. There are several that are
either very high tech or use un
common frequenci es re qui ring
specialized equ ipment. Fo rt u

nately there are other satelli tes o f
a simpler nature,

The Mode A (two meters up
and 10 meters do wn) sa tellites
like the RS series used 10 be the
satell ites of choice for beginners
and portable operators. These sat
ellites have been called "Ez -suts."
All that is required is a two-meter
transmitter capable of CW or SS B
at a reasonable power level ( 10
to 25 watts) with a ground-plane

Amateur Radio Via Satellites

Number 60 on your FefH1back cardmeters," he writes. "The hotel was
first class. Food and drink were
very cheap by our standards .

"Coffee was 25 ce nts and hccr
40 cents in the lounge ." Wall y
continues. "At a roadside cafe, the
dearest (most expe nsive) item on
the menu was steak and chips at
o ne do ll ar US curre nc y. T he
courses for the events were well
selected and ranged o ver the un
dulat ing count rys ide, e ither opc n

or heavily timbered by pine plan
tations. On hoth day s. there was
one steep hill to climb. The only
casually was a DL (German ham)
who was biuen on the leg by a
farm dog."

T he fi rst New Zealand national
A RDF Champio nships wi ll he
March 28 through 31, 1997 in
Christch urch. Separate even ts
will be staged with Su-mctc r CW
an d two-meier AM foxes. The
19 97 Friendship Rad io spo rt
Games in Kanagawa Prefectu re,
a suburb of Toky o . J ap an .
fro m August 18 thro ugh 25 will
in cl ude a championsh ip rad io
orien teeri ng co ntest on tw o
meters.

The next A RDF World Cham
pionsh ips wi ll be in Germany at
St. Engc lmar sk i re sort in the
mountains ncar the Czech border.
T he World Cham pionships after
that will be held in IARU Region
3 in the year 2000. Australia is
the prime candidate hos t cou ntry
for that meet. because it could he
held just before or just after the
Ol ympic G ames there,

[f you are interested in attend
ing any of th ese inte rn atio nal
A RDF events, write to me and I
will try to pu t you in contact with
the organizers. Send E-mail to:
Homing in @ao l. co m o r postal
mail to the ad dress at the begin
ning of th is art icle. Also be sure
to check the "Homing In" Wch
site (h ttp://me mbe rs .aoLcom/

Photo n . This little circuit boa rd ho m inginl) fo r c urre nt A ROF
plus (I v-vou battery and a news. You' ll also find lots of in-

transmitter/antenna (Ire all you formation on how 10 get started
need to make a hidden trallS - in both inte rnational-style on-foot
mitter for a mobile Tunou or fox hu nting and Amer iean- stt!.!;,
OIl-foot [axhunt. mobile T-hunting . fa
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News from Down Under

PicCon kits are av ailable for
$49 each plus $2 for shipping/
handling from Byon Garrabra nt
N6RG, 1150 N. Harding Street ,
Orange CA 92867. There is a 10%
discount for purchases of threo or
more PicCons. Built/tested/pack 
aged units are not available at this
writing, but may be in the future.
l'\6BG's E-mail address for in
q uir ies is : byon@ netco m.co m
and his phone is (71 4) 538-02 03,
evenings only.

Thanks 10 editor Wally Watk ins
VK4DO for sending a copy of
Radio Sport Neil'S fro m Austra
lia . In this publication . Wally rc
po rts that the European A RDF
championships in Bulgaria were
11 huge success. Nineteen coun
tries took pan . "The locat ion was

a ski resort in the mountains south
of Sofia at an elevation of [300

you can use to bai lout and start
over if yo u program yourself into

a corne r.
Other than listening and check

ing with a stopwatch. there 's no
way to verify the tim ing yo u have
program med w ith DT M F. T he
LED on the board flashes at vari
ous rates to ind icate power turn
on init ial izatio n, DT MF being
received, waiting for co mplet ion
of a command, and PIT activated.
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,/Female Voice &: SowuJ Effects
,/ Programmable CCClnesy Tones
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ri-Ex®
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• Our LM-470D is now redesigned

to hold 15 It. of antennae at 70 mph!

• Tri-Ex b uilds the finest in c ra nk-up.

tree-standing or guyed towers.

• All towers are complete with

rigid conc rete b ase mount,

Write or Call for a brochure describing tht GtT-3oo Controller,
Including schematic. voice word list, and control functions.

ICAT-300 Repeater Controller I
CIRCLE 22 ON READER SERVICE CARD

WE DON'T BUILD THE MOST,
WE JUST BUILD THE BESTI

7182 Rasmussen Ave• • Visalia, CA 93291

Where engineering and quality come first!

Computer Automation Technology Inc.
4631 N. l¥. 3 / 51 Avenue, Suite /42
Fort Lauderdale, Florida 33309

Phone (954) 978-617/ Fax (56/ )488-2894
nttp tttwww.catauto.com

CAT-Jon Controller Board $199.00 Wired and Tested

FelllUrtS In clude:
." Voice Synthesu.er
.... (412) Word Vocabulary
.... Twelve Voice MeSJages
.... Two Voice Identifiers
.... CW Idt ntifiu
.... FuIJ Featurt Autopatch
,/ User~td Dials
.... Emergency Speed Dials
,/ReveNe Autopo1ch
,/D1MF Kry Pad Test
,/D1MF Repeater Access
....DTMF Repeater Muting
,/ (56) Coarot Functions
.... ReMote Control Switches
,/Hardwart Logic Inputs
,/DVR Controlhr Ready

Atttntion Rt pt altr OwneN
Finally a repeater COn/roller with a TI voice symhrsizu ana full
f eature autopatch incredibly priced at $299.00.

To save on space and keep
things light, I tried my Alinco OJ
58OTdual-band HT on a good A
0-27 pass before setting sail. The
downlink on 436.800 MH z FM
was good, but competition on the
145 .850 MHz FM upli nk was
fierce . A brief contact was made,

be quite a problem for my simple
G rund ig YB 400 s hort wa ve
recei ver.

but a few station improvements
were needed.

A Diamond RH778 du al-band
a ntenna (15 inches long) was
loaded in the suitcase along with
an external Alinco microphone.
an E.H. Yost 1000 mAh. nickel
metal hy dride Iz- volt battery
pack (model EBP-22nh), a small
wall charger. a Garmin GPS-45
rece ive r and some stereo ear-bud
head phones. The an tenna a nd
high-voltage battery provided a
better up link signal. while [he
phones and microphone allowed
easier orientation of the HT for
best signal during a pass. Except
for the ante nna and the charger.
everything fi t in a small, soft
sided camera case.

Rather than take along a laptop
co mputer to make predict ions, I
plotted out orbit listings on paper
at home. based o n the cru ise

"Those dual-band
HTs are good for a
lot more than just

talking to someone
on the other side

of town."

The station

Photo A . Back on land with a Ya esu dual-band JlT and Mirage dual 
band amplifier for mobile/portable A -O-27 operation .

to the Caribbean, good timing.
and an enthusiastic crew. kids and
wife included. decided the issue.

My wife Heather WB5 RMA
asked if I would be taking any
radios. At first l thc ught it would
be too inconvenient on a cruise.
bUI after liste ning to a talk about
portable operat ion by Ray Soifer
W2RS at the AMSAT Space Sym
posium in Tucson . I decided to pUI
together a small portable satellite
station. Ray used a Kenwood TH
26AT hand-held transce iver for
CW upli nk to RS-IO and a Sony
SW-100 E m iniature porta ble
shortwave receiver for the ten
meter downlink. Details on his
activity can be found in the No
ve mber/ Decembe r 1995 issue
of The AMSAT Journal. His ar
ticle is ca lled "The World ' s
Smalle st Sate ll ite Stat ion ?" I
started pl anning fo r a n e ve n
smaller setup.

I've been on a lot o f boats and
offshore drilling rigs during my
years in Gulf of Mexico offshore
field work. I used to li sten to

AMSAT-OSCAR-7 with a two
meter, all-mode rig and a ground
plane antenna during do wn lime
on the rigs. Once I even got a
visual sighting of A-D-7 when
conditions were right.

Radio frequency noise was usu
ally not a problem for VHF recep
tion. Although there are a 101 of
potential noise sources on the man
made islands. the higher frequen
cies arc not as susceptible as the
shortwave bands. Attempts to re
ceive ten-meter satelli te signals
were usually not worth the trouble.

While Ra y could get away
from most noise sources with his
simple station, I could not. The
cru ise ship. with its generators.
lights and electric motors. could

CIRCLE 268 ON READeR SERVICE CARD



Ph oto R . No CUI keys or .fjm rk-Rap trensminers ill the ship's radio
r OOlIl .

Ph oto C. UlA5Z1R on deck , gerrinR ready /of A MSA T-OSCAR-27,
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Taking satellite ope-rat ion along
on the fam ily vacation turned out
to be a lot of fu n, I wasn't o n a
DXpedition and I didn't make that
many contacts. It was just an en
te rtaini ng e xperiment for those
moments that would have gone to

waste in fro nt o f a T V or a gam
ing table in the casino.

Since the cruise I have noticed
other s ta tions trying out HTs and
mobile rig s o n A-0-27 . Many
have been doing thi s for quite a

Back on land

data is needed , and due to the 70
em up lin k and downl ink , ir s not
possible to operate full duple x.
The necessity for significant Dop
pler correction to stay in the re
peater passband and the ap parent
luck of sensitivity in the repeater 's
receive r makes operat ion via this
sys tem more d ifficu lt.

it was also a fun exercise to kee p
up with the ship's progress. I even
hat! a visitor in "the shack:' Frank
WOAJY and his wife Nancy no

ticed my operation and came by
10 say hello and discu ss ham ac
tivity and the computerized ship's
radio room. While in port, fam ily
activities took priority.

I tried a few Puerto Rico and
51. Thom as re pe aters , but it
wasn ' t nearly as exciting as the
satell ite contact s w ith the HT.
Results with the Mir repe ater.
however, were d isappo intin g,
Whi le I could key the repeate r

with the HT and sho rt antenna .
few stations were heard and no
co ntac ts were made. To properly
track Mir , recent orbital ele ment

emergency acti vity. Apparemly
my VH F/ UHF ha m activ it ies
wou ld not be a problem. The cp
erator was fascinated by the fact
th at I would he usin g a small HT

and whip antenna 10 attempt sa t
ellite contac ts.

Th e equipment in th e ship ' s
radio room included a few con
trol panels and two personal com
pu ters. The ship' s II F di stress
freque ncy was 2182 kill and the
t wo V H F-F:\-f f requencie s to
avoid were 156.525 and 156.800
:\-lII z. Everything else o nboard
used geostationary satellites. The
auto matically-stee red sate ll ite
dishes on the ship were encased
in weather radomcs and were
qui te impressive . I was assured

The results

One of the less-populated sun
decks became my " ham shack."
While there were plenty o f activi
ties on hoard ship. there were also
plenty of leisure moments. The
Gannin G PS--45 receiver made a
good paperwei ght for the o rbit
list ings while the HT was config
ured for A·O-27 or /ofi r repeater
operation. During the cruise sev 
eral co ntacts were made with sta
tions from Vermont to Texas via
A-0-27. Each time I made a con
tac t. I marked the position in the
G PS (G lohal Positioning System)
receiver. Many o f the A -O -27
operators collect grid squares, and

that there we re no spark-ga p
tran sm itters or CW keys in use.
Telephone rates to the U.S. were
about $5 .00 per minute via the
sate lli te links.

l'h oto l) , The WA5Z1H QS L card for A-O-27 COI IWcts made during
the cruise .

At some point it occurred to me
that I might need to consider the
potential legal rami ficat ions of
my maritime-mobile ope ration.

With the e xce p tion of Sin t
Maan cn/St. Mart in, all the pons
were U.S. Rather than try for a
license on the Dutch/French is

land , I decided to he a good tour
ist that day, and just see the sights.

Ou r cru ise ship, the Carnival
Sensation , is reg is te red in

Pan ama. so I checked with the
ship's radio operator about my
potential ham activity when I got
on hoard. After a brief explanation
of what I had in mind the operator's
o nly concern was for my activities
on la nd and th e few HF a nd

VHF frequencies that the ship used
for port co mm unicat io ns and

Licensing issues

the Oc tober 1996 " Ha msats"

column.

itinerary. Since I would not he try
ing 10 use direct ional ante nnas,
prediction errors deri ved from ap
proximate locations would not be
a problem. Latnudes and lon gi
tudes for Mia mi. San Juan, $1.

Thomas, Sint MaartcnlSt. :\ Iart in
and poin ts in between were used ,
Only daylight passes for A-0-27
were printed ,

The list was a hit short, so I in
cl uded predictions fo r the Mir
space station. The onboard. 70
cm repeater has been acti vated
and available for usc almo st ev
cry time I have listened. Altho ugh
the Doppler shift has been a chal
lenge, downli nk signals are quite
readable. The repeater uplink is
on 4 35.750 MHz FM , and the
dow nlink is 437.950 MHz FM. A
CTCSS (PL ) tone o f 141 .3 Hz is
required to access the syste m.
More information on the Mir re
peat er and the history o f ham
act ivities on /ofi r can he found in



Fred Ord way KI6QK: I' m
the Official Observer Coord ina
tor for the ARRL LOs Angele s

LETTERS
ConttnuedJrom p age 7

Internet through our home page
(http://www.fe ist.com/-aaOof) .

You can breathe a sigh of re
lief. Wayne, because my teach
ing methods would please yo u.
My students are given numerous
opportu nities to experiment and
d isco ver. The basis, o f course,
is a mate u r r a d io . bu t th e ir
imaginations are free to create
and design.

Wayne. the Ando ver Schools
Amateur Radio Club wo uld like
to extend you an inv itatio n to
come and visit us. I think you'd
be proud.

Hmm, ma)'b~ I'll get in vited
to a Wichita hamf~st and have a
ChaM~ to me~t your students , I
hope so ... Wayne .

while. At my office in Houston
Ken KC5WXV and I have tried a
few more experiments with A-a
27 during coffee breaks. Using his
Yaesu rrs:R dual-band HT and
a Larsen dual -band mag-mount
whip antenna we could easily hear
activity on A-O-27, but had mar
ginal success getting through the
FM pileup to make a OSO. We
then added a Mirage OD-35 dual
band amplifier and had success.
The Mirage amplifier is adver
tised as a full-duplex uni t. When
using full power output on two
meters (about 45 waus). we no
ticed some desensing of the 70
c m downlink signal from the
satellite. An AOR AR-8000 scan
ner on a separate antenna did not
exhibit any desense. bur there are
some issues with the power con
nections and ground points that
may provide some cures for the
single HTlampiantenna system.

There have been complaints
about the congestion on the single
channel FM transponder on A-O
27. but it's in orbit. it's sensitive
and it works. While we wait for
the launch of Phase 3D, there 's
still a lot o f act ivity via low-earth
orbit bamsau. Plot some A-O-27
orbits and listen.Tbose dual-hand
HTs are good for a lot more than
just talking to someone o n the
other side of town. fl.I

Hh-73
Pacific-Siena Research CorponlKm
2901 28m Sr<=:. Suite 300
Sama Monica, CA 90405-2933, L:SA

1-800-82(}4PSR
FAX: 3 10-314-2323
Ouuide me U.S. ~ Guw a:
310-314-2300
£.m.aiI: hfx%n>g;>le@'pvv.oom

VIS.:I. and ~las(erCard acttpCc.f
$129.00 poslpaid worldwide

For mere informarion or 10

orde r, call or ...·rlte us al :

Car lton Davis NQ3Y. I read
Marshall Emm's review of the
Green Mountain 20 Meter CW
QR P transce iver in Ihe June ' 96
issue . The review and the lo w
price inspired me to go out and
bu y o ne fro m S mall Wonde r
Labs. The kit was easy to bu ild,
but I would not recommend it 10

an ine xperienced builde r. A be
ginne r can proba bly assemble
the kit with the a id o f a more ex
perienced builder. I pu rchased
the 30 mete r version. 30 meters
has the lo ng range capabili ties
o f 20 mete rs and the shan to
medium range capabil ities of 40
meters. In add ilion. since con
te sting is nOI allowed o n 30
meters. it is easier fo r a QRP sta
tion 10 have weekend rag chews
with out battl ing the kW boys.
Since I check my wo rk as I as
se mble. the ki t went together in
th ree eve ni ngs . It t ook me

Continued on page 75

Ch~k Out our web site for morc
infonnation. Take the guided
tour or download a demo ropy
and uy it O UI youndP.

http://www.pmJ.~omlhfi:l

li cense d , t he re wou ld be no
problem and no one would be
denied . On the G MRS channe ls
it is o nly a ma tte r o f fill ing out
the pape rs and writing a check .
Eve ryo ne is on the a le vel play
ing fie ld. If the AR RL gets its
way there will be no le vel play
ing fie ld, o nly a continuation of
a syste m of co rruptio n, bri be s
and favo ritism . If you are not in
the cl ique, yo u can lose.

The ba nd pl ans arc estab
li shed for everyone and that en
ab les a ll of us 10 participate in
the various a reas fro m CW,
weak signal. ATV. d igita l, SSB,
FM and repealers. This proposal
will significantly d iminish the
level o f part icipat io n of every
amateur ope rator fo r the benefit
o f a few. I do not want to relin
qu ish my freedom to a bunch of
se lf- s e r ving, sel f-a ppo in te d
Good-Old-Boys (and -Girls).

Troublemaker... Wayn~_

T his is a coo l product! _ Ham J&diIJ Onlin~

I lfx will become a~rful fora in the field of' Hft-propagarion
predicti on and analysis. - QST

HFx figures among the mOSI complete and best developed
predicnon lKIf'twarc tools . - M~akrn

Very intuinve and visual . .. easy 10 undetSund! - CQ (japa ,,)

h 's unca nny how accu rate (H Fx) is! - N9VHW

Section. I believe that the 00
program has been de signed for
failure . It is a stalling and pass
the buck vehicle for the local
FCC eng ineers-in-charge. The
system fail s becau se the FCC
does not enforce the rules.

Now the ARRL in its med
d ling (by a radi o club th at
repre se nt s les s than 20% of
a mateu r radio o pe r a to r s) is
pushing it s way into the reg ula
to ry process wit h Nationa l
Repeater Coordinatio n.

If you look at the amount o f
amateur radio spectru m that' s
a vailable for coordination you' ll
see that in the three main VHFI
UHF bands approximately 66%
is subject to coordination.

M an y of the coo rdinati on
groups are made up of the Good
Old-Boy network. They started
their o wn freque ncy coord ina
tion group to meet the ir specia l
in tere sts. They do not represent
th e a ma teur communit y a nd

____ _ _ _ _ _ _ _ _ --, tend to protect their o wn sel f-

interest s. When an amateur has
to pay membership to belong to
a frequency coord ination group
to get his repeater coord ina ted ,
and o nly coord inated repeaters
may vo te for the officers and
rul e s, i t is o bvi ous that the
program is a sham.

Par t 97 and spec ifi cally
§97 .101 (b) states ... "No fre 
qu ency will be assigned for the
excl usive use of any station:'
The FCC has made the regula
tions so that everyo ne can par
ticipate in the hobby. §97.205(a)
says that any amateur station li 
ce nsed to a holder of a Techni
c ia n , General , Adv anced o r
Extra Class o pe rato r license
may be a repeater.

Now the ARRL and the fre
q uency coordinators that are
made up of repeater owners are
atte mpting to gain a vehicle to
ma intain their status q uo and
deny or atte mpt to deny others
full participati on.

I urge everyone to stud y the
ARRL and National Freq uency
Coord inators proposals to see
ho w a private group will take
a way our rights and limit our
part icipation in the hobby. This
is bad for a mateur rad io. The
ARRL must be stoppe d .

Ifcoord ination could be done
the way GM RS re peaters are
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Communications Simplified,
Part 15

Antenna basics .

Peter A. Sta rk K20AW
P.O. Box 209

Mt. Kisco NY 10549

I t 'S time to look at antennas. Al-
though we' ll look primarily at trans-
mitting antennas, it's important to

note that a good transmitting antenna
will also generally work well for receiv-
ing (tho ugh not always the other way
around).

The dipole antenna

Previously, we learned that a 1/4-
wavelength section of transmission line
that is open at the far end loo ks like a
short at its input. Let 's now take such a
sec tion of bala nced line, and connec t it
to an RF signal generator, as at Fig , la.

1/4 wavelength
• "In

RF - ';::,generator - '-'

a. Transmission line

.c-OJ)

"C) "-
~1

....-RF -
generator .c-OJ)

b. I "Antenna "-
C)

~
....
-c-,-

Fig. I , A transmission line vS.an anlenna .
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Since the generator sees a short circuit, it
is not feeding any power into the cable .
That is, there is curre nt, but no voltage;
since the power is the product of curre nt
times voltage, the power leav ing the
generator must be zero . That makes
sense, since there is no place for any
power to go .

Now let' s separate the two wires of
the balanced line, bending them com
pletely out so they point in opposite di
rections, as in Fig, lb. If we now take
some measurements, we will see that
there is not only curre nt flowing out of
the generator, but there is also a voltage
across its output. (And, for the purists
among our readers, the current and volt
age are in phase.) There is thus power
leaving the generator and goi ng into the
wires. So where is it going?

What is happening is that, by opening
up and separating the two wire s, we
have changed the transmission line into
an antenna. The power coming out o f the
generator is being transmitted out into
space . If we actually measured the im
pedance looking into the antenna of Fig.
lb. we would measure a resistance of
about 73 ohms, rather than a short cir
cuit. If the generator outputs the voltage
V, then the power go ing into the antenna
rs

Look bac k at Fig. 1 again . The small
straight arrows along the wires show the
current direction at some part icu lar in
stant o f time . In each case , the current on
the top wire co mes out of the generator,
while the current in the bottom wire
goes back into the generator. In the
transmission line, the two currents go in

opposite directions, whi le in the an
tenna, the two curre nts both go in the
same direction-up.

These two currents both cause mag
netic fields to go aro und the wires; these
go in a circle around each wire, and are
show n in Fig, I as small circles. with
tiny arrows indicating the direction of
the magnetic fi eld.

In the transmission line. Fig. Ia, the
two curre nts go in oppos ite directions,
and so the two magnetic fields also go in
opposite directions. Moreo ver, the two
currents are equal, so the two magnetic
fi elds arc also equal. So they ca nce l.
That is. if yo u were to stand a fe w feet
awa y from the wires , you couldn't mea
sure any magnetic field because the two
cancel.

In the antenna, however, the currents
in the two wires always go in the same
direction. Hence the magnetic fields also
go in the same direc tion. So, if you were
to stand back a few feet, you would
be ahle to detec t the magnetic fields (if
you have sens itive enoug h equipment)
because they add. rather than cancel.

In addition to generating a magnetic
fi eld, the antenna wires also generate an
electric field .

The concept of a field is hard to ex
plain, yet important for us to understand .
In simple terms, a field is a system of
forces filli ng some space, which can
cause something to move. An analogy is
the wind in a storm. At any particular
spot, the wind has a certa in strength and
a direction. If you let a balloo n loose at
that spot, the wind will move it. How
fa st it moves depends on the strength o f



Fig. J . Fields around (I dipole .

Antenna polarization

Fig . 4. Fields with vertical polarization,

tions, which show that the mag netic and
electric fields interact. What essentially
happens is tha t bu ildup and collapse o f
the e lectric fie ld pushes the magnetic
field away from the anten na; in exactly
the same way, the buildup and collapse
o f the magne tic fi e ld pushes the elec tric
field outward. The result is an electro
magnetic field which radiates outward
from the antenna into space . like a radio
wave . This electromagnetic wave ex
plains not j ust radio and TV waves. bu t
even lig ht, which is j ust another kind o f
electromag netic wave, though o f much
higher frequency (and shorter wave
length ) than even microwaves.

In short, the two 114-wavelength wires
in Fig. .3 make lip the simplest kind o f
an tenna. called a dipole . Most dipoles.
however, rather than consisting of verti
cal wires. are horizontal. Note that the
currents in the two halves of the dipole
need to be eq ual but opposites. The d i
po le therefore needs a balanced trans
missio n line; it cannot he properly fed
by a coax cable.

Elec tric field

____+__--:.M~a.;gnet ic fie ld

If yo u stand hack from the vertical di 
pole antenna of Fig. .3 and watch the
electrical and magnetic fields go through
space past you, because the dipole an
tenna goes up-down. you wil l note thai
the electric fie ld is always up-down,
while the magne tic fie ld goes le ft-right.
as sho....n in Fig .~ . This is called vertical
polarization. and the antenna is verti
mil)' polarized. If the antenna was hon
zontal. then the s ignal would be
horizontally po larized as we ll.

The best way to receive a vertically
polarized signal would be with another
ve rtically -po la rized antenna . The clec
tric fie ld wi ll make electron s in the an
tcnna mo ve up and down (causing an
electric current). and the magnetic field
chang ing around the receiving antenna
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Electric field

Y

I

I
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RF
genenttur

"AM broadcast stations often
float their antenna towers on

a raft in the middle ofa
swamp, since the water ill the

swamp makes it a good
conductor."

At the same time, the currents in the
two wires generate the magn etic fie ld,
which ci rcles the wi res as sho wn by the
arrows on the circles around the wires.

Magnenc fieltL_ ,

Remember. though. tha t the voltage
and current arc constantly changing. The
generator is sending out a high Ire
qu ency carrier-a high freq uency sine
wave with some modulat ion on it. So
both the magnetic and electric fields arc
constantly increas ing and decreasing.
and even cha ng ing d irectio n. as the volt
age cha nges from positive to negative
and vice ve rsa.

The next step in our explanation re·
q uires a leap of fa ith; it can ' t be j ustifi ed
witho ut a lot of math . In 1873, James
Clerk Maxwell published a set of eq ua
tions called (surprise!) Mw :we/l 's f.qlla-

~
'0

c

Fig . 2. An electric field,

tip . At the same time. elec trons flowing
upward on the lower wire lea ve a lad. o f
electrons-c-or an extra number of pro-
tons- at the end of the bottom wire. So
we now have a negative charge at the
top, and a po sitive charge at the bottom.
Thi s generales an electric field. just as
the two charged balls generated in Fig.
2.

So let's take another look at the an
tenna sho wn in Fig, J. Imagine that the
small arrows along the wires indicate the
flow o f electrons along the wires. Elcc
Irons flow up on the top wire. eventually
generating an excess o f elect rons at its

the wind (fie ld) a t that spot, and the di 
rectio n it moves depends o n the di rec
tion o f the wind (field) at that spot.
Moreover. as it mo ves from one place
to another. the balloon may change its
moti on because the fie ld at the new loca
tion may have a different stre ngth and
direc tion.

T he current thro ugh the wi re s causes
a magnetic field whi ch. at an y particu
lar spot in space. has a cert ai n strength
and a certain d irec tio n. F iA. t doesn 't
sho w the stre ngth. but the arrows o n
the ci rcles show the d irec tio n. If you
place a co mpass on the fie ld . the arrow
shows whi ch way the compass would
point.

We can also generate an e lec tric field ,
in a di fferent way. Suppose we have two
metal ball s, as in Fi~ . 2. and place a lot
of negative charges (electrons) on the
top ball . and a lot o f positive charges
(protons) o n the bottom ball. as sho wn.
If you now place a sing le electron at the
spotl abe led "A:' tha t electron will move
(assuming there 's nothing in its way) .
The famous rule in electricity is that
"Unlike charges attract. while like
charges repel each other." The protons
on the bottom ha ll will uuract the lone
elect ron . while the elec trons o n the top
hall will repel it. so the electron will
move down. in the direction of the ar
row. So the charges o n the two metal
halls generate a field which can cause
that elec tron 10 move .

In the same way, electron B will move
down and to the left. a lso in the d irection
of the arrow. and electron C will also
move in the direction shown \1y the ar
row. The thin c urved lines going throug h
electrons B and C show the direction o f
that field-the path that the electron
would take. Wc could draw an entire sc
ries of lines in l'iK. 2. which would show
the path an electron would take if
dropped anywhere in the space around
the two halls . These lines would then
specify the direction o f the field .
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Fig. 5. The l t-t-wave vertical,

will also make electrons move up and
down (also causing an electric current).
If the receive antenna were horizonta lly
polarized . then the curre nt 110 w In the
wire would be across the diameter of the
wife . not along it. and the receiver
would receive very little signal. So we
need to pay some attention 10 the polar
izaticn o f antennas. For example. most
AM broadcast stat ions use tall towers as
the antenna: these arc ve rtical. and so a
vertical antenna (like a car antenna)
works ....'e ll. TV stat ions. on the other
hand. always use horizo ntal transmitting
antennas. so you need a hori zon tally-po 
larized antenna to receive them,

Satelli te communications arc a prob
lem. since satelli tes so metimes rota te in
space. and signal po larization is al so af
fected by trave ling throu gh the eart h's
atmosphere , So sa tellites ofte n usc
circular polarization. Th is involves
two antennas. o ne hor izontal. the other
vertical. positioned 1/4 waveleng th be
hind each other. and bot h transmitting
the same signal. The s ignal frum the
closer antenna arrives first with o ne kind
of po larizat ion; the signa l from the other
arrives 1/4 of a cycle later. but is polar
izcd at 90 degrees from the other. So
it loo ks as though it has turned 90 de
grees. Depending on how yo u position
the antennas. you get either right-hand
or left-hand rotation,

N

w+- ---Jk-- - - + E

s

Fig. 6. Radiation pat/ern around a vertical
dipole.
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tI.J..wa H.' length ve rtical a nten na

A vertic al antenna. suc h as the whip
you migh t sec on a police car. is basi 
cally half o f a dipole. a, shown in Fig. 5.
Suppose you were to take just n ne 114·
wavelength wire. hut position it vcrti 
cally above a mirror. as shown. If you
then 1001\ a t the wire's reflection in the
mirror. yo u would think that there arc in
fact two wi res-a dipole. The " mirror"
under the antenna is called a ground
plane. anti it makes the vertical antenna
loo k like a dipole ,

Because rad io waves reflec t fro m a
conducti ng surface. any large sheet o f
metal will act as a ground plane. So
mo unting a 1I4·wa\'e whip on a metal
surface, such as a car roo f. works well. If
a verti cal antenna IS moun ted on the
ground. it's necessary to make the
ground under it more conduct ive so it
acts as a better mirror. Co mmercial AM

"If you could see the three
dimensional radiation pattern ,

it would look like a donut,"

broadcast sta tions o ften float their an
tenna towers on a raft in the middle of a
swamp. since the water in the swamp
makes it a good conductor. (Incidentally.
the tower doesn 't actually touch the
grou nd under it. The base of the to wer
sits on an insulutor.) Amateur radio op
era tors. on the other hand. o fte n bury
wires (called radials ) III the ground
around the vertical antenna. They arc
called radial s because they spread out
ward from the antenna. like the radii o f a
circle. Radials arc also needed when
mount ing a whip antenna on the body {If
a car with a Fiberglas t» body: hams o f
ten use cond uctive alum inu m tape for
that purpose.

In order 10 "sec" a full refl ec tio n of
the wire. the ground p lane has to extend
far enough out from the vertical antenna.
It sho uld extend at least 114 wavel ength
OUI in each di rection . althoug h more is
better. Even so. imagine that the ground
plane is . say. the length of the l /a -wave
whip. If ) 'OU look at it from above. you
see the reflect ion o f the whip in the
ground plane. but if you look from a
shallow angl e. you only see a very sma ll
part of the whip in the "mirror," He nce a
vertical tends to transmit slightly upward.
rather than horizontally along the ground.

Up

Fig. 7. Dipo/t' vertical radiation pal/ern .

Since there is no bottom wire to the
antenna. there is no place to connect the
second wire in a hal anced transmiss ion
line , Hence vertical antenna s arc usually
fe d with coax cable , The inner conductor
goes to the vertical. wh ile the outer
shield connects to the ground plane just
under or nex t to the whip. Since there
is only hal f of a dipo le. the impedance
of the whip is 1/2 of the dipo le 's Im
pedance. or about 37 o hms.

Radialion patterns

The term "radiation patte rn" descr ibes
the di rec tion ali ty o f an antenna. An an
tenna which transmits (or receives)
equally in all directions is called an iso
tropic antentlCl . But the re IS no suc h
thing- it is impossible to build one . In
stead . every real antenn a transmits better
in some direct ions. and worse in others.

Consider, for example. a plain vertical
dipole as shown in Fi~. 3. You might see
such an antenna . for instance. hung from
a weather balloon, with the transmitter
actually hanging in the middle of the an
tenna. Such an antenna would transmit
equally well III all hori zontal direc 
lions-north. south. cast. and west. If
you imagine that we' re fl ying above the
anten na, look ing down at it , we would
draw the horizontal radiati on pattern as
in Fi~. 6 . The small X in the middle sig
nifics the position o f the antenna. and
the circle around it sho ws the direc tions
in which it transmits , Because the radiu s
o f the ci rcle is the same in all di rections.
the signal streng th is also the same in all
directions. \Ve sa)' that suc h an antenna
is omnidirectional. (On the other ha nd .
an ellipse which was longer north-sout h

Up

Fig . S . l l-s -wave vertical radiation pattern .



to you 1/4 cycle la ter (s ince it is fa rther
uway.) II was also transmi tted another 1/
4 cycle later (because of the lo nger
cable). so it arrives at your location 1/2
cycle later than the sig nal from tower A.
The IWO sig nals arc therefore out of
phase. and they cancel. So the statio n
transmits well to the cast. but not m the
west. The result ing radiation pattern in
Fi~. 10 is called a cardioid because it re
sembles a heart shape .

T he accompanying program. written
in p lain IBfo. t BASIC. lets you plot the
radiation patterns of various combina
tions of vertical antennas.

To run it. you must first specify how
many vertical towers or whips there arc.
Then for each o ne you must specify
where it is in relation to the transminer
(compass direction in degrees. and dis
ranee from the tran smitter in wave
lengths ). the length of the feed cable
from the transmincr ( in wavelengths).
and the attenuation in the cable (incl ud 
ing any attenuation added on pu rpose
for example , one of the towers may
purpo sely be gelling reduced power to
cha nge the pauem ).
Fi~" II shows the radiation pattern for

a two-tower setup. whe re one lower is 11
4 waveleng th north (0 degrees) from the
transmi tter, and the other is 1/4 wave
leng th so uth (ISO degrees). Both are fed
with a cable 114 wavelengt h long. and
ho th get eq ual power (assuming 0 dB
loss ). You see that we gCI a figure-S pat
tern . Listeners to the cast and west get
the same signal from bo th towers , so the
two signals add . Listeners north and
south, ho wever. get the IWO signals In
cycle apart (because one tower is In
wave leng th closer than the o the r) and so
the two signals cancel. You can experi
ment wi th di ffere nt combinations in the
program.

The above examples were all based on
AM broadcast station towers: in that
case, the towers are actually fed from the
tran smitter through some sort of a
matching network . It is possible. how
ever. to build a directional antenna with
OUI actually supplying power to the other
compo nents. Fig. 12 shows how; it's a
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B

/ 1/4 wavelength
shorter than ,

s

N

Fig. 10 . Cardioid pattern f rom the WlfenlltlJ
in Fig. 9.

Fig. 9 shows an example . Suppo se a
stat ion has two towers. A and D. sepa
rated by 1/4 wavelength from each o the r,
fed by two different lengths of coa x.
cablec so that the cable to lower A is 1/4
wavelength shorter than the one 10 lo wer
B.

Now imagine that yo u arc OI l the far
right o f the drawing. east o r the anten 
nas. The signal fro m tower B gets to you
1/4 cycle sooner than the one from tower
A (since it is closer to yo u ). but since it
had a longer cable. il was transmitted 1/4
cycle later. So the transm itted s ignals
from the two an tenn as arrive at yo ur 10
cati on at the same time-s-in phase. and
they add.

On the other hand. suppose yo u arc at
the far left o f the drawi ng . west o f the
anten nas. The s ign al from tower 13 gets

A

Power
Splitter

Transmitter >---

Directional a ntennas

than cast-west would mean that there is
more signa l going north and south than
east and wesr.)

If. on the othe r hand, you look at the
antenna from the side, you would note
thai it transmi ts fairl y well horizontally,
bu t not at a ll up or down. That is because
the dipole doesn' t send (or receive) any
signal off the ends o f the wire . In this
case, the ve rtical radiat ion pattern (as

seen from the side ) would look like the
figure-S pattern in Fi~ " 7. Since the pat
tern IS actually three-d imensio nal, it
looks more like a don ut; wbat we sec in
Fig. 7 is just a cut through the donut.

A II-t-wavelength vertical antenna.
has the same omnidi rec tional horizontal
radiat ion pattern as Fig. 6. but its verti
cal radia tion pattern is more like "i~. 8,
since it transmits ... lightly upward rather
than ...traighr to the s ides.

Althoug h a s ing le vertical anten na
has an omnidirectional horizonta l ra 
diatio n puucrn. it i ... possible to change
that by using two or more ver tical an 
tennas. You may have noticed tha t
many AM broadcast s ta tio ns usc more
than o ne tower. T his a llo ws them to
ta ilo r thei r radiat ion pa ttern to their
coverage area . If the stati on is o n one
end o f a ci ty, it may want to d irect
more of its power toward that city. and
less to o ther, lcss-po pulurcd areas. In
addition . so me rad io stat io ns m ust re
d uce th eir transmi tted powe r in so me
dir ect ions so as nOI 10 in te rfere with
s ta tions fa rther away.

Fig. 9. Tvp icol AM broadcast jlorllJ/l IUIH"r s .



1 0 ' PROGRAM TO GRA PH ANTENNA RAD IATION PATTERNS
20 I NPUT ~ numbe r of towe r s = ~ ; NR
30 FOR 1 =1 TO NR
40 PRINT - Fo r tower ~ ; I; ~ enter :~

50 I NPUT - Ang l e ( 0 d egr e e s = north ) ~ ; ANGLE
60 INPUT · Dist . ( in wavel eng t h s) " ; DI ST
70 INPUT - Cable l e ngth ( wavelengLhs ) ~ ; TL( I)
8 0 INPUT - DB aLLenuation ~ ; DB
90 GAIN(I)=10 A(DB/201

100 Y(I)=DIST * COS( ANGLE/ 57 .2957795l
110 X( I ) =DI ST * SIN(ANG~E/57 .2957795)

12 0 NEXT I
130 ' SET UP SCREEN
140 KEY OFF
1 50 SCREEN 2
1 60 CLS
17 0 ' c a l c u l a t e and plot
1 8 0 LINE (0 .1001-(639 .100)
1 9 0 LI NE (320 ,01-(320 .199)
200 FOR D=O TO 360
210 XSUM=O : YSUM= O
220 X= 1000 * COS(D/57 .2957795)
230 Y=1000 * S IN( D/57 .2957795)
24 0 FOR R=1 TO NR
250 DIST=SQR( (X-X(R)A2 + (Y_Y( R))A2)
260 PHASE=DIST + TL( R)
270 MAG=GA IN(R) *3000/SQR(D I ST)! NR
280 XSUM= XSUM+MAG * COS( PHA SE*2 *3 .14 159)
290 YSUM=YSUM+MAG * SIN( PHASE*2 *3 .14159)
300 NEXT R
310 TOTAL=SQR( XSUMA2 +YSUMA2 )
320 X=3 2 0+2 . 4 * (TOTAL*COS (D/5 7 .295 7 79 5 ) )
3 30 Y=1 0 0 -TOTAL*SIN(D / 57 . 29 577 95)
34 0 I F D=O THEN LI NE - (X, Y) " , 0
35 0 I F DO TH EN LINE - (X, Y)
3 60 NEXT D
370 I F I NKEY$= " " THEN 3 7 0 ELSE SCREEN O:STQP

beam antenna. also often called a yagi an
tenna. In the center we have a boom.
which holds a number of clements . One of
these , connected to the transmitter by the
fccdlinc. is called the driven element be
cause it is actually driven by the transmitter
signal. II cs-cmiatly acts as a dipole.

Mounted parallcl to the driven clement
are one or more parasitic elements. which
are not direct ly connected to the transmit-

N

/

Fig. 11. A fiKllre-8 pattern from 1,,"0 IOII·ers.
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tel'. There is usually one reflector. and nne
or more directors. Eac h one of these para
sitic elements acts as a separate lillie antenna.

A normal dipo le consists of two 1/4
wavelength pieces. connected to a tra ns
mission line. Suppose. however. that the
transmiss ion line was missing, and instead
the two sections of the dipole were shorted
together in the middle. Any signal rcccivcd
by the otpote would go 10 the middle . hit
the short. be totally reflected back into the
dipole. and then be retransmitted into me
air. This is precisely what the reflector and
directors cIo-since they are so close 10 the
dri ven element. they pick up a small
amount of signal. don ' t know what to do
with it. and so they send it right hack our
again. TIle signals transmitted b)' the
dri ven clement. and retransmitted by the
parasitic elements. then add or subtrac t 10

make the overal l antenna directional.

1_---Boom
' .___ --lI-- /Dlrcc1or;; .

--- _ 1-- - - Driven clement

Rejjcctor "

" Parasiuc elements

Fig , l2 . A -t.etement yogi beam .

Looking at Fi/:!;_ 12. you'll note that thc
refl ector is slightly longer than the driven
clement, "..hile the directors are slightly
shorter. The different lengths change me
phase angles of the prcflcctcd signals to
make sure [hat the signal is sent in the cor
rcc t direction. Tbc reflector reflects the
sig nal. whereas the direc tors act as a lens
to direct the signal forward . The arrow 111

Fig, 12 is at the front of the antenna-it
shows the direction where most of me sig
nal goes (the other end is obviously called
the hack).

F lg, 13 shows the radiation pat tern o f
a typical yagi; we assume that the an 
tenna is aimed no rth in this case. We sec
four lobes: o ne major lobe which shows
thai most o f the power goes north, and
three m inor totes which sho w other d i
rectio ns where some of the other powe r
goes. Between these lobes are d irect ions
wh ich get no power; these arc ca lled
1/1I{/.5 .

T he Icngth of a lobe represents the gain
of the antenna in mat direction. We will
defi ne the gain ofan antenna next time; for
now Ict's j ust note that the gain of this an
tenna in the forward or front direction (to
ward the di rec tors ) is higher than the gain
in the back direction (toward the refl ector).
TIle ratio of these two gains is called
the front-to-tack ratio and it is usually
expressed in deci bels. ii

N
_-+~Major IOOc
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Fwd.
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."- ./
\\ (II\- E
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Nul( gain ~~n~r
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Fig. H . Radiation pattern ofa .Wlg /.



NEUER SRV D/E
Continuedjrom page 55

were able 10 join the military in World War II.
When I went all around Brooklyn on my roller
skates. visiting the hams listed in the Callbook.
I foond thai virtually all were active, and
almost all were in their teens or 205.

Today, be ing generous, maybe one in
four American licensees is active. while in
Japan almost all of the ir hams are active .
For me this explains why, though we have
almost three times as many licensees as we
did 30 years ago, the ham bands don',
sound any more cro wded.

What would our bands be like if we had
five million hams? Five mill ion active
hams? It sure would put the pressure on
our developing more efficient communica
tions systems. We'd al so be far more

NEW PRDDucrs •••
Conttnuedfrom page 50

WASSCO Announces New
Free Catalog

The new I48-page WASSC O catalog is
chockful of great doodads. gizmos and
sluff for the electronics professional.
There are tools and equipment for solder
ing, testing. s tatic control- yo u name it!
Ne w products from Cbemtrontcsw are
featured. as well as Pl ato" shears and
Well erTW fume extracto rs. The se fu me
extractors reduce harmful soldering emis 
sions b y 99 .99%- be fore they can be
released in to the environment.

For your free catalog. write WASSCO
at 12778 Brookprinter Place, Poway CA
92064. Phone (800) 492-7726 o r (619)
679-8787; FAX (6 19) 679-8909, o r visit
the Web site at hnp:llwassco .com.

active in our microwave bands . The J ARL
magazine devotes a half page to 10 G Hz
ac tivity! Here. other than as a way to pick
up a few ext ra multipliers in a VHF con
test, what activity are we seeing on the
band? Yawn.

With 5 mill ion American hams-yo ung
hams-the danger of lo sing ou r bands
would evaporate. and we might even gen
erate enough high-tech career youngsters
to regain o ur lost electronic s industries.

If you 're interested in helping do something
abou t this situation let me know.

Intruders

You're probably not going to believe
this, but I have it on good authority that
several hams are se lling ham gear for pi
rate use. and in most cases the buyers

~ 11(I).27 7373 or 603·~1. FAX 603-924-11613. or
_ardorf P-e" U lor_...~.

GreatARRLBooks!

ARI086-4 ARRL Operating Manual
Information on how to make the best use of
your station. including interfacing with home
computers. OSCAR, UHF-VHF. $22.00

AR4173 Now Yoo'reTalklng! AU You Need
To Get Your I<lrst Ham Radio Ucen.se-A
complete study guide for the Technician and
Novice written exam. Practical information
every begirmer needs is written clearly and
simply and in small doses. $19.00

AR4734 ARRL Antenna Book. Best and
most highly regarded info on antenna
fundamentals. transmission lines. design, and
construction of wire antennas. $30.00

A R0402 Solid State Design Good basic
infonnation, circuit designs and applications;
descriptions of rece ivers, transmitters. power
supplies. and test equipment $15.00

AR31n ARRL Spread Spectrum Secree
Book From a deceptively simple beginning, a
group of experimenters set out to develop first
theoretical and later practical systems for
spread spectrum communications. This book
consists of articles. papers and government
reports that document the process whereby
amateur spread spectrum progressed from the
drawing board to the airwaves. $20.00

AR4661 ARRL's Antennas & Techniques
for Low-Band DXing can be your ticket to
low-hand success. $20.00

aren ' t even being made aware that they are
doi ng anything wrong. T his has to do with
420 MH z AT V transmitters used being
used for surve illance. Some ads even claim
that the equipment has a range of 50 miles,
with the reall y small print explaining that
th is requires the use of yagis, Ihough it
doesn't explain that the yagi s required
are huge ante nnas, and not well sui ted to
hidden TV surveillance work.

Further, both the ARRL and the FCC
have been made well aware of all this
problem, bUI neit her seems to care .

Since there 's so little actual ham activity
on o ur UHF bands they are wide open for
illegal com mercial uses.

Is this all a matter of crooked hams doing
this? No: As I unde rstand it. Ham Radio Out
letl"M got taken to coun for refusing to sell a
ham rig to a non-ham. And lost . fIi
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Optimizing the Hamfest
Experience

The next hamfest flea market you surf can be evell more rewarding:

Ronald Lumachi WB2CQM
73 Bay 26th Street

Brooklyn NY 1121 4-3905
E-mail: wb2cqm @juno.com

N
o one can deny that certain indi
viduals experience pleasure
when they visit a fl ea marke t,

shell out some bucks for an item, and
subseq uently display their bargain s with
great pride . Sometimes it's just junk. but
who will argue the truism that beauty is
always in the eye of the beholder? The
same phenomenon holds true for the
hamfcst participant who plans 10 vis it an
event that some (even my wife) have
characterized as organized chaos. Per
haps. but there arc redeeming qualities.
In order not to he overwhelmed by the
size and complexity o f the act ivity. it's a
good idea 10 know what (0 expect and to
develop a plan thai will ensure that if
one attends a hamfcst. one 's efforts will
he rewarded .

For the first-time "ham festcr,' the pri 

ma ry order of busi ness is to check the
newly arrived issues o f 73 and other ra
dio-amateur-rela ted publications for the
lis tings of area hamfcsts. The dates are

Ph oto A . PL259~ with short cut-off lengths
0/8/1 cable attached. 25t' each .
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published well in advance of thc event.
You will probabl y have deve loped a
long list of wan ts, since few retail sales
outlets exist to offer the specialty co m
poncnrs required to complete that unique
project.

If the CVCn! is not local, you may con
sider car poo ling or traveling with
friends or radio club members to save
money. It takes so me plann ing to coo rd i
na te this activity, especially if a group is
involved . I' ve found that the trip' s logi s
tics are the least complicatcd aspect of

HAs a veteran ofmany
hamfests ill the northeastern

areas,l have developed a
strategy for gelling the most

alit ofthis activity."

this adventure . Oncc you' ve struggled
through the nigh tmare of ge tting four or
fi ve hams to agree on a sing le travel
strategy, the remai ning detail s are diffi 
cult bU I not impossible to resolve. At
worst. it may res ult in a migraine or a
bit o f indigestion . but the obstacles are
surmountable .

As you arrive at the parking area, it
will become abundantly clear that
you' re in the right place . You 'll be
greeted b): a veritable sea of mobile an
tcnnas and a host o f callsign licen se
plates. Just about now you' ll begin 10
wonder where all these people came
from-ctbcy're seldom seen during the
year, II has been my experience that only

o n rare occasions will you encounter a
ham when d riving. In any event, try 10

park close 10 the en trance so shu ttling
bad. and forth with purchases is nOI a
marathon ru n.

Where 10 b~in?

Tec hniques fo r maximizing thc posi
tive ex periences o f part icipating in a
hamfest visit begin when you arrive ut
the gate. Its amazing, but no matter
what lime you get to the entrance,
there's always a bunch o f ham s queued

up and cha fing at the bit to get inside.
You'H see an array of people. incl uding
spouses. XY Ls and children. hustling
abo ut anxious to double-time the area,
on the alert fo r that elusive bargain .
They' re eas y to recognize. The vast ma
jority o f them arc spo rting baseball caps
emblazoned with names and callsigns.
lIandheld s are either strapped to thcir
be lts or stuffed in breast pockets. The
conversa tion is lively hut the ham festers
are foc used on two things : They've got
one eye o n their WWV coordinated
watches. while the o ther scans for any
initial mo vement through the entrance
ga te. Getting past thai obstacl e with the
mi nimum o f delay is top priority a t this
point.

Here's the dope!

As a veteran of man y hamfesis in the
New York City, Con necticut. New Jer
sey, Maryland. and Pennsylvani a areas. I
have developed a strateg y for ge tting the
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Focus clearly on your objectives

Socializing ends as you pass the main
gate. Save that for later when you'll
need to make a pit stop or break for
lunch! I would strongly suggest that you
travel alone from here on in. If you need
any counseling from your Elmer regard
ing a purchase. keep a handheld strapped
to your belt and prearrange the monitor
ing of an odd simplex frequency to call
for a rendezvous. If you're in pairs or
small groups, time will be wasted as you
wait for the gang to reassemble and
move on after visiting each vendor. It 's
vital that you first transit the entire area
quickly. especially if you're looking for
items that are not generally offered by a
slew of vendors. It's those dead-special,
one-of-a-kind deals that you want to
scoop up as quickly as possible. Do not
hesitate to negotiate; there's no law that
says you must pay the sticker price.
Make reasonable counteroffers but avoid
denigrating or otherwise badmouthing
the item. Be aware that the seller usu
ally has a good idea of the ballpark value
of the component so compromise is an
essential element in the process. If
you're successful in locating that dead
special piece of gear and you're close in
the price negotiations, I suggest you buy
it. You'll kick yourself doubly hard if
you return and it's gone. That has hap
pened to me on too many occasions. I've
reasoned afterwards that spending the
extra dollar or two would have been
worthwhile to eliminate the grief of con
tinuing the search for an item that I may
never again find.

Strategies are somewhat different for
the more readily available items offered
by larger numbers of vendors. As you
continue your reconnaissance. use your

Photo B. The author 's plan for a remotely
tunable coil wound on a length of 3-4-jnch
pvc.

"Socializing ends as you pass
the main gate."

if you have the correct dollar amount
handy. The fee is usually listed in maga
zines and newsletters, along with other
important information related to the
event.

It's always a good idea to get there as
early as possible. You'll find that almost
everyone in attendance has the same
game plan ; it must be intuitive with
hams. They know very well that high in
terest items go quickly so you 've got to

be Johnny-on-the-spot.
Once you 're through the gate, dis

pense with the preliminaries as quickly
as possible by filling out your door prize
ticket stub and depositing it in the appro
priate container. Bring a pen (and pad)
with you in order to avoid the crowd
jockeying for the writing implements
tied to the ends of strings at the sign-in
table. You' ll find 50 hams waiting to use
a couple of pencils. Don't forget to com
plete this chore, and determine whether
you must be present for the grand prize
drawing. During the course of the day,
stubs are pulled and winners of prizes
are announced via loudspeaker. During
your visit, remember to keep an ear open
for the announcements of the lucky
ones. Somebody's got to win the door
prize and it might be you!

most out of this activity. It's been refined
and tuned and works well for me; I am
certain that it's worth a tryon your part.
Primarily, I'm addressing those who are
looking for particular pieces of equip
ment. or who perhaps need to acquire a
discrete component to repair or com
plete a piece of gear. If. on the other
hand, you' re just out for an interesting
and pleasurable day (with no particular
motives for the visit), just go , browse,
and enjoy. You'll be in the company of
thousands of hams. each with a unique
agenda for the day.

Oddly enough, you 'll begin what will
be a most enjoyable and rewarding ama
teur radio experience by paying your en
trance fee at the gate. If you begrudge
them that token amount, keep in mind
that it's a pittance for so many hours of
fun. If you had to pay even minimum
wage to the tire less ermy of volunteers
and coordinators of the event, the price
could easily be tenfold. You'll save time



notebook to jot down prices and vendor
locations. For example, don 't buy mi
crophonc co nnectors from the first
person you approac h. These ite ms are
ex tensively o ffered and the prices may
vary by 30-40ck . Obvious ly, you want
the best deal you can get. Continue
your fi rst sweep of the bamfest with
out any undue delay. Make whatever
notat ions you need in order to quickly
return to the vendor who's offering the
best deal.

Keep in mind that so me bamfcsrs are
enormous in scope. Generally aisles and
rows are not identi fi ed or marked. It's
easy to become disoriented and often
difficult to return to a vendor quickly if
at all . Latitude/longitude of GPS bear
ings don' t work well here. Preferably,
use cruder but more realistic loc atio n re
minders, c.g., mid-aisle two rows from
hot dog stand. or main building- rear
wal l. I'm certain you get the idea.

Avoid chatting duri ng this first run .
Check your want list to make certain you
haven 't fo rgoncn anything of impor
tance . If you've offered 10 pick up an
item for a friend, make that your second
ary effort. It' s OK to he somewhat self
ish at this point. If yo ur pal wa nted the
item badly enough, he would have come
himself.

During that first pass, keep a watchful
eye on the equipment and components
o ffered by the "tailgaters.' These are the
indi viduals who are cleaning out base
ments and shacks and lightening up on
their j unk box inventory, Bargains are
available simply because many spouses
have decreed that the beleaguered ama
teu r may not return home until all tha i
j unk is dumped.

Here are the ingredients that make for
mutuall y rewarding transactions. How
ever, be a gentleman- make reasonable
offers and avoid nasty confrontations , If
your offer is refused, ask if and when
you return whether a counteroffer would
be entertained. By using this lactic,

Photo C. A bargain vuriahte inductor.
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you've left the transaction open-ended
rather than putting closure on what
could be by this time a dead deal. Agai n,
if you're dose o n the price, don 't take a
chance on losing out on the purchase
opportunity,

The second a nd Ihi ..d round

Once you' ve completed the first
round, it' s time to check your notes and
revisit on ly those vendors you identified
as hav ing the best prices. Pick up your
coax connectors, meters. ci rcuit hoard
components. power su pply diodes,
j umper cables. etc" and don 't hesitate 10

ask for a special volume price. For ex
ample, you may work a deal for a dozen
PL-259s for $7 rat her than buying them
singly or in pairs for 75¢ to !Wrt each.
Certain items will always be used in the
shac k. Even though the up-front price
may he a little more , you' ll have the
component when it's needed. The same
holds true for volume purchases of
bypass capacitors or mini 12 VDC
DPDT relays, but no t necessari ly for
a bushelful of 8-pin mike connectors
Dr a gross o r tube soc kets. A bargain is a
bargain only if it has utili ty.

Take a break at th is po int and bring the
collected goodies out to the car. Rcmcm
her: You' ll need yuur ticket stub or hand
stamp for re-entry. There 's no need 10

lug around a bunch of plastic hags filled
to the brim. Enjoy a snack and drink
from the cooler you remembered 10

stoc k earlier thar morn ing. Bricf' ly relax
and don 't hesitate to reflect on the good
deals you made, The day 's important
business being completed, it's now time
for the fun part of the outing, Hopefully
you have the energy. especially if it's
been a hot summer afternoon , During
the third, hut leisurely, walk around visit
the vendors \...·ith the interesting items
tha t req uire more careful scrutiny, It' s
also the opportune time to return to
those vendors who encouraged a return
visit for further negotiations. You' ll re
member you didn't burn any bridges
when there was no agreement on price
for a particular item that piqued your in
terest. By this time, the crowds will have
thinned and the frenzied feedi ng abated.
Take some time to look through boxes
for any special ite ms of interest. Usc
your imagination to envision how a
piece of esoteric equipment could be
purchased for peanuts and utilized for a

worthwhile project. I recall I once pur
chased the hand portion of a fighter
pilot's steeri ng control. It was a molded
hand grip with a series of switches to
control airplane functions (guns, ctc .). If
you 've seen any of the World War II
movies, there' s always a dose-up shot of
this grip just a ... the pilot. with the e nemy
in sight. squeezes the trigger and the
guns begin blazing away. In my applica
lion, the unit was mounted on an old
wooden trophy base with a 0 -11)4 lolli 
po p mike attac hed at the top. It was
wired using the trigger to activate the
pu sh-to -talk c irc u it. I didn 't shoot
down any planes hut I d id make a few
interesting DX contac ts.

If on your third round trip you notice
that an item you wanted is still available,
spend some lime with tha t vendor, Be
honest and express your interest but sug
gest thai the price may be unrealist ic.
Most probably, the seller has come to the
same realizat ion as evidenced by the fact
that it didn 't sell. Ask politel y if he has
so me "room to move" o n the offering
price and subtly suggest that it will have
to he lugged home and only brought
back for the nex t ham rest. At this point.
an Academy Award-quali ty performance
may help. Whatever tact ics you usc, re
member to he persistent in a dignified
manner. and if yo u' re at an impasse.
suggest spl itting the difference between
the bid and asked price . If a deal can't he
struck, leave your name and address (E
mai l, etc.) in the event the vendor might
reconsider. You might even lake his card
or telephone number and ask if you
could ca ll at some time in the not-too
distant future and chec k on the di sposi
tion of the co mponent and whether the
as king price has been moderated. It
makes good sense to keep the dealing
friendly since the re is always thai possi
bility that your paths will cn»,s again
and the deal will come to fruition.

Caveat emptor!

Purchasin g electronic items at a
hamfcst is a tick lish issue that requires a
more heightened awareness o f the po
tcn tial for a bad deal. Let's address the
cusy ones first . If the item you arc con
sidering needs a batt ery or AC power 10

operate and evaluate, take the lime for a
tes t. The conditio n of a kcycr or a low
voltage power supply is also easy to
verify. There ' s always an outlet around
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for a quick check . If its sold as is then
the price should he commensurat e with
the risk o f possible durnagc. Agree on
the terms o f the transactio n and make
certain to lake the dealer's card. Have
him jot down the particulars of the sale
incl uding serial numbers and have him
list the alternat ives for refund or replace
ment if it's lugged home and it goes up
in smoke or is simply inoperative . Fo r
exam pl e. it's almost impossible to test
the 2 kW scale of an SWR bridge at a
ham fcst so it's important that you do
yo ur bcs t ro protect the cost o f yo ur in
vest me nt. You'J l wanI to know if it can
be returned for re fund or rep lacement
and who will pay the cost of shi pping.
Do the same thi ng even tho ugh the
co mponent is in a scaled carto n and in
cludes a wa rranty. You 'll need a hi ll of
sa le if it ' s re turned to th e manufacturer
under normal procedures. If the vendor
is rel uc tant to ag ree to reason ab le
terms (w hich is not o fte n the case),
simply say NO to the dea l and wa lk.
An intransigent dea ler u nwil ling to o f
fer reaso nable assurance about a prod 
uct may be sig na ling that an
underlyi ng proble m exists . You don ' t
need the grief so pass it by and wait
fo r the next opportuni ty. For the pur
chase o f any large-ticket item. it' s a
good idea to bring cas h. Not hi ng
works better in eyeball-to-eyeball
encounters than the sight o f the gree n
stuff. Forget abo ut checks . Remem
ber the adag e that mo ne y talks and
e veryt hing else wa lks!

It's a learn lng process, 100

Let' s not forget another dimension of
hamfcst ing, o ne that I fi nd most interest
ing. After completing the reg ular order
of business as outlined. you may want to
stop and chat with so me of those special
pa rticipants who arc clearly rccogniz
able because of the eq uipme nt they are
selling or the quality of the wares they

I'n oto D. A smatt variable inductor coil (l/I({

fie.lib/e shaft just waiting / 0 he strippe d
dow" and rec·OIlfiXlI re(/ .
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are offeri ng. For example , I recall a dis
cussion with a gentleman offering home
brew tan k circuits with integral hand
swi tching for 160- 10 meters. lie had
cloned. with some modi fications. a unit
which had been available commerc ially
a number of years ago. I had been work 
ing on a similar project and recognized
the fact that we were indeed , because o f
our co mmon interests, kind red spirits .
Our di scussions covered inductance
measurements . impedance. and circuit
Q. We were bo th concerned about the
changing tank ci rcuit e lectrical charac
tcnstics in older linear umpli fl crs when
rc-tubing with newer and more efficient
fi nals. We were both aware of the fact
that inc reased voltages cause strange
things to happen as power is raised
to accommodate the updated designs.
I also me nt ioned that I p lanned an ar
ticle disc ussing silver-plating horne
brew wound coils . He ' d already made
the calculations and determined that the
impeda nce change was o nly a fraction o f
a percent on the low bands and probably
not worth the e ffort. It gave me food for
thought about embarking o n what might
be just a fool's mi ssion . He very much
appreciated my co mme nts on the quality
o f his e fforts: ho wever, when I asked
ho w many o f the units he sold. the an
swer was "none:' So much for good o ld
fa ...hioned linear amplifier building in
this current day and age . Although I did
not purchase any o f the items he had for
...a le, for both o f us it was one of the
highligh ts of that afternoon.

Noteworthy ha mfest ba rgains

Keep a watchful eye open for bur
gains. For example (P hoto A ). PL259s
with short cu t-off lengths of 8u cable at
tached were offered at 25c each. Clean
plugs we re 85\0.' . I opted fo r the less ex 
pensive units. Removing the coax occu
pied me as I monitored the Traders ' Net
and waited my turn to Ii ...t , I bought all
he had and received an additio nal bar
gai n for the vo lume purchase. I' ve al
read y removed the coa x. on two o f the
plugs.

I have been experimenting wind ing
coils on PVC tubing for 160-80m appli
cations. Coils are ex pens ive (especially
variable inductors) when purchased
co mmercially. My plan was to design a
remotely tunable coil wo und on a length
of J......4,i nch Pv 'C . The plan incl uded

utilix ing a 10 amp relay contact riding
alo ng a length of threaded rod 10 vary in
ductance (sec Photo H). It was e vident
fro m the part iall y completed prototype
that it wo uld he great for receiving but
only marginal for transmitti ng ot her than
low power. During a recent hamfe...t
vis it. I spotted the va riable inductor
sho wn in Photo C o n a vendor's table . I
swooped in on my second turn around
and ncgotiated- I pa id $-'0 and 53\'00
33'k in the bargain. Con trast this with
the purchase of a plain o ld 3-inch air
wo und coi l o ffered in the classificds at
$45 . The ind uctor has no marking but is
easily rated at 10 kW and can be used as
a tank circuit component in an RF deck.
an ante nna tuner or, for my imm ediate
needs, a most vita l eleme nt in my re
me rely tunable base loaded inverted "L"
for 160--80 meter operation.

See Photo D. This small variable in
ductor coil and fl exible shaft has a
wealth of parts just waiting to he
stripped down and reti tled in an alterna
tive configu ration. Both the support and
roller shaft must be lengthened to ac
commodate a longer coil form. Since
both shafts arc tapped at the ends, that
presents no problem . Larger vertical
supports will he fashioned from plastic
and the pilot shaft hearing from the old
un it re ins talled . I'll add small p ieces
o f metal to lengthe n the co il supports
and shaft to accom modate the larger
d iameter ind uc tor. The ll cxiblc sha ft
and cra nk arc gre at addi tio ns to a ny
number of projects. This wa s t rul y a
great burguin at $7.00.

Photo E shows a DP3T. This we ll
de signed and heavil y-buil t ceramic RF
switc h (75 r:) was purchased for a con
templated project to con tro l the input
from an exciter to two Hncars. The
porcelain sha ft in sulator p ic tured to
the left was incl uded in the dea l. A
co uple of ba rgain hurnfcs t SO -239s
and a minibox is all that is needed to
complete the project. One of the poles
wi ll he tied togethe r wi th a wire bus
and o ne positio n locked out. The result
will be a silver-p lated S PDT coaxlul
swi tching unit with a 2 kW+ ra ting.
and a sav ings o f a bunch of doll ars
over a commercially -buil t component
o f lesse r qua lity .

Keep on the look out for switches
with a greater num ber o f co ntac ts
(P ho to F ). They can he used o n the
o utp ut end of your transcei ver or



Photo E . Another hamfest bargain destined
for a project!

linear ampli fier for antenna se lection,
or wired into the tank circ uit for band
switching.

Give it a try

For both the beginner and the experi
enced hamfester, these strategies are of
fered as a starting point from which to
develop a personal pe rspective. Just
keep a clear focu s on the purpose of yo ur
visit. Try not to be involved in ci rcum
stances that will tcnd to distract yo u.
Wear comfortable shoes and a hat if it's
a summer event. Even though XYLs
(non-hams) and children are generally
not charged an entrance fcc. don ' t take
them alon g if YOU' fc not certain it will
be enjoyable for them. Many men know
the equivalent misery they experience as
they tag along with their spouses from
store to store as the gals surf the mall. If
they do not have your leve l of interest,
leave them home. Basically, you must
move through the labyrinth of vendor
stalls and automobile trunks as quickly
as possible. To accomplish th is you must
do what you have to do in order to re
main unencumbered. Doors open early
and the ac tivities begin to slacken at
about 12 p.m. It's o bvious that there 's a
lot to do in a limited amo unt o f time.
Give it a try, and good hunting! Fa

Photo F. Another find -a versatile switch ,

LETTERS
Continued from page 63

another evening 10 install the transceiver in
an enclosure. The kit does not include the
potentiometers for the main tuning, RIT and
the volume contro l. I would recommend the
builde r use multi-tum potentiomete rs for the
main luning and the RIT. Multi-tu rn pots
make the luning easier and more precise.

I was impressed by the on-the-air perfor
mance. The output power with a 12 volt bat
tery is abo ut 2 wans. The receiver is real
sensitive and can pick up anything my $700
commercial receiver hears. With my quar
ter wave vertical antenna, my firs t three con
tacts were with stations which were greater
than BOO miles from my location . Even
though my reception reports were medio
cre, we were able to carry on a decent rag
chew amongst the fading.

I was also impressed by the quick service
provided by Dave Benson NNI G of Small
Wonder Labs. The kit was missing one tran
sistor when I received it. After a phone call
to Dave, I received the transistor in the mail
in two days. I would recommend this kit to
anyone interested in QRP operation. I un
derstand that Dave is now offering a 20
meter and 75 meter SSB QRP transceiver
for about $1 00. I don' t know how he can
afford to sell these kits at such low prices.
but I am happy he does.

Listening

Most of us started out as shortwave lis
teners. I know I did. My grandfa ther had an
all-wave radio and it didn' t take long for
me to find the 20m ham band and want to
know more. Wow. South America, Europe!

Well, you kno w, most of us have receiv
ers that will tune more than the ham bands,
so maybe you 'll wan t to invest in a new
book . Rodio Monito ring . by Skip Arey
WB2GHA . This is a great how-to guide.
even f or the rank beg inner. It explains
what's out there to hear and where to f ind
it. 337 pages , $20. Yes , it goes from TO Hz
right on up to the GH:. bands. There 's a lot
ofinteresting stuffout there when you know
what, when , and where to loo k for it. It cov
ers the various receivers , antennas , and so
on. The book is published by Index Publish
ing of San Diego and should be available
in most ham stores ... Wayne. Fa

~ittlit:e ®
GOCIKDeck La.ps and Ace 'ories

Includes shipping & Handling

Performs with consistent
reliability providing dimmer
controlled illumination for
late night DX'ing.

• Bright,S Watt Halogen Bulb

• Dimmer Controlled

• 12" and 18" Lengths

• Slot for Color Filter

• '2 Volt Operation, AC or DC

• Mounting Accessory Options

Credit Card Customers can ordef by phone.

PH810-231-9546 EXT 202 or
fAX 810-231-1631

Send to:
Littl ite/CAE, Inc.
P.O. Box 430
Hamburg, MI 48139-0430 USA

o My check or money order is enclosed.

Charge: VISA or Mastercard
Account No _

Expiration Date7"7"= _-' _
Please Print Clearly
Name _

Address _

City _ _ ---,::- _
State Zip _
Phone _

Sign Here _

Q RC1..f 150 ON READER SERVICE CAR D
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Your setu p

the uni t afler homing in on the
station that you want to monito r.

The receiver from-end amp li
fie r co nsis ts o f ampl ifie r A IC .
which has a maximum ga in o f
xlOl [i.e.. ( R7iR6) + II. T he out
put (If A IC is an RF signal with a
frequency equal to that tuned hy
the gy rator and C2. This s ignal is
coupled 10 the RF output stage
(A2A) through capacitor C5. The
RF output stage sho wn here is :l

non invcrtin g operat ional ampl i
ficr c irc uit with a gai n of x2. I
fou nd that this gain was a litt le
too much for po wer stations. so
eventually I e liminated R l~ and
R 15. and connected the output o f
A 2A (pin 7) to the invert ing in
put (pin 6). This changes the cir
cuit from a l!ain-i, lf-2 noninvernng
foll o w er 10 a u n ity ga in
no n inve rti ng fo ll o wer. So me
people m ight want to keep the
amplifie r if they arc in a weaker
s ignal area.

The DC output c ircui t consi sts
of a prec ise rectifier (A2 B). The
prec ise rectifie r works like a regu
lar recnfier. but docs not ha ve the
low- vo ltage " knee" bet.... cen 0
and 0.6 HIlt s (for si licon) or 0 to
0.2 volts (germanium) . The pu l
sating DC fro m the prec ise rec ti
fie r is filt ered and smoo thed to
stra ight DC. at a value propor
tional to the s ignal strength. by an
R-C integrator consis ting of R 12
and C7.

The bu ffer amplifier (A I OJ is
used to isolate the precise rect i
fie r from the RF o utput amplifie r.
Be fore incorporating the RF am 
pl ifie r I found that the act ion of
the preci se rectifier d istorted the
RF output waveform .

The VLF receiver can he huilt
using ord inary operational ampli
fiers. pro vided the)' have the gain
a t the desired frequencies. The
pinouts sbow n in FiJt. I assume a
type ~ 136 for A I. and a C A-3 2-1O
for A 2. Both are available from
Digi-Kc y and in Jim -Pack s a t
e lectronic supply s tores, If you
want to use all CA·32·W. or single
CA-3 I-1O devices. simply adjust
the pinouts accord ingly. The CA
3240 is a twin CA-3 l 40. much
like a l45S is like a twin 74 1.

T he ne xt s tep is to obta in a
means fur record ing the voltages
f ro m th e FG\1-3 a nd V LF
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I first saw these designs in Pete r
Taylor' s column in Communica
tions Quaner l)'. and in an art icle
by Stokes. I added the RF output
stage. as well as buffering. 10 the
precise rect ifie r. The RF output
stage was added because I found
it easie r to tunc the receiver us 
ing an oscilloscope to view the RF
signal 2E. A mete r connected to
the DC o utput can also he used.
but th e high val ue in tegrat ing ca
paci tor (C7) makes the tun ing
peak broad.

The circuit in FiR. I uses a vir
tual indu ctor front end . A "vir
tual" inductor is a c ircu it that acts
like an inductor, but isn't. Opera
t ional ampl if ie rs A lA and AlB
form a gyrator circui t . The ind uc
tance o f this c ircui t is the produc t
o f th e co m pone nts show n be
tween A I A and A IB IC3 x 3300
x (R2 + R3)J .

Capaci to r C2 re sona tes w ith
the virtual inductance produced

by the gyrator c ircuit to tune the
des ired freque ncy. For the values
of C2. C3 . R2 and R3 shown. the
ci rcuit wi ll tu ne fro m about 15
kilL to more than 30 kHz . Resis
to r RJ is the tuning control. It is a
po tentiometer. and should be ei
the r a multi-turn model or con
nected to the lun ing knoh via a
vernier reduction driv e. I elected
to use a ten-tum trimmer potent i
o me ter because it is rare 10 retune
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More on the VLF receiver

we have di scussed in thi s column
in the past. Monitoring 10-30 kHz
VLF shows a st ro ng increa se
in d istant s ig nal le ve ls when a
solar fla re occurs . Solar flares
lead to Sudden Ionospheric Dis
turhances (S lOs). which basically
wipe OUI high frequenc y sho rt
wave propagation .

I'd like to see the correlat ions
between the magnetic event and
the onset o f the flare as indicated
by the magne tometer. Fat Quar
te rs now sells a printed circ uit
board and parts kit that wil l al
low you to rapidly put a magne

tometer into se rvice. The output
of the Fat Quarters magnetometer
is an analog voltage that is pro
ponional ro the applied magne tic
field.

In case yo u missed th e VLF
receiver des ign. I am reproducing
the schematic in this month's col
umn. l,'iJt. I shows the circuit dia
gra m for an operational am plifier
version o f the VLF receiver. This
recei ver was first designed by Art
Stokes for usc by me mbers o f the
American Association of Variahie
S tar Observers- Solar Divis ion.

More on magnetic sensors

This month we revis it a couple
of topics that are interrelated. but
may not appear so ini tiall y. By
combining the FMG· 3 magnetic
se nsor and the VLF rece iver. you
will have an interes ting method
for studying the e ffects of solar
events on radio propagat ion.

More neat stuff for radio
science observing

Number 76 on J'OIH FHdber:II. ",1'd

CRRR'S CORNER

Net long ago th is column dis
cussed the magnetic sensor cal led
the FGM· 3 by Speake & Co. Ltd.
in Wale s. United Kingdom. The
FGM·J and other magnetic sen
son are available in the United
States from Fat Quarters Software
(24774 Sho shonee Dr ive .
Murr ie ta. C A 9 2562; 909·698·
7950 (voice) and 909·698·79 13
(FA X)]. These sensors can be

used in a magnetometer c ircui t to
me asure the Earth 's ma g net ic
fie ld . If you would like to do a bit
of sc ientific invest igat ion. then let
me suggest that you build bot h the
magnetometer circuit (contact Fat
Quarters ) and the VLF receiver

Joseph J . Carr K4lPV
P.O. Box 1099
Falls Church VA 22041

Fig. 1 The circuit diagram for {Ill o/JeratiOlw / amplifier version of the VII receh't'r.
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The b ig difference

Mo dels available with
c omputer in terface ,
synthesized spe ech,
fo r fixed o r mobil e
use, covering 50 MHz
10 1 GHz. Call o r fax
for details

Way back when

correct to think o f sound as a se
rial, or one-at-a-time, medium,
and it can easily be transmitted as
such.

Because of light's traveling in
straight lines, it has the capacity
to form detai led spatial images.
The implications o f that are tre
mendous. Suddenly, you can't de 
scribe the whole o f the
information in serial fashion, be
cause, in addi tion 10 having col
o rs a nd intensities ( roug h ly
analogous to sound's pitches and
Ioudnesses) . you 've also got
variations of these th ings happen
ing next 10 each other! In other
words, you have serial events
happening in parallel. That added
dimensio n compl icates matters
quite a bit.

Believe it or not , people were
experimenting with television be
fore the turn o f the ce ntu ry.
(Hmm, I guess in another couple
of years, that phrase will mean
so meth ing e ntirely di fferent.)
Even in such a technologically

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks
• Jammed Repeaters &

Cell Sites

TRANSMITTER LOCATION

they can give some cl ues, cspc
cial ly regarding front and rear.
But, without binaural reception,
you can 't get much locali zatio n.
After all . can you tell whether
somebody's sitting to the left or
right of his radio's microphone
when he's talk ing to yo u on it?
Nope.

Although you certainly can
hear two sounds at once. or even
many of them. in real ity, they're
a combination of the wave forms
o f each sound into one compos
ite waveform which has a definite
value at any given moment. The
se paration of th is waveform into
its constituent parts is due to a
miraculou s feat o f the human
brain, which is way more power
ful than any DSP chips we've yet
created. So, even though you can
hear an entire orchestra playing
together, it's reasonable and fairly

Your Tech Answer Man

Michael J . Geier KB1UM
cia 73 Magazine
70 Route 202 North
Pete rborough NH 03458

Whether via ham radio or the
Internet, one subject with whi ch
we're all becoming more famil 
iar is video. From JPG and G IF
to ATV and SSTV, picture trans
mission is coming into its o wn
so I thought it would be fun to
take a break from our usual repair
topics and examine video: its his
tory, its signal s and its peculiari
ties. Let's have at it

Video signals are vastly unlike
audio signal s. Why? It all comes
down to one essential differe nce
between sound and light: Light
travels in straight lines and sound
docs not. Thus, light can form
spatial patterns far more detailed
than can sound.

This doesn 't mean, o f course,
that dimension is not an issue with
sound. We are born with two ears
for a reason: Localization o f
sound arises from differences in
amplitude and phase as the sound
arrives from various locations to
our ears. With only one ear, it is
nearly impossible to know from
what direction a sound is arriv
ing. There are some secondary
effec ts due to the curvature and
asymmetry of the outer ear, and

you can order through the Internet
by either filling out the form and
mailing it in via snail mail, or sup
plying your credit card informs
tio n via Ecmail . B ec au se of
security problems, however, I
strongly recommend against or
dering by sending your credit card
data via the Internet . I wou ld
rather lose the sale than have you
in trouble because of a credit card
cyber-thief.

Connections

I can be reached via snail mail
at P.O . Box 1099. Falls Church
VA 2204 1, or via Internet E-mail
at : canjj @aol.com m

receiver. If you are lucky enough
to own (or can get) either a strip
chart recorder or X-Y recorder,
especially a two-channel ins tru-
ment, then your problem s are
solved. Ifyou can get pen and ink
supplies for if. Otherwise. might
I suggest looking in the various
magazines for an AID converter?
What you want is an AID con-
verter with at least two channels,
that will convert the O-S-volt
OC range. at a rate o f at least one
conversion per second .

The N D converter that I use
works through the serial port o f a
personal computer. The software
is DOS -compatible, so it w ill
work wi th e ithe r DOS o nly or
Windows 3.x machines. The de
vice is made by Pice Technology
Ltd. (Broadway House , 149-151
St. Neots Road, Hardwick. Cam
bridge, CB3 7QJ, England). They
can be E-mailed at posu s ptco
tech.co.uk, or via the World Wide
Web at hltp :llw ww.p ic otc ch
.co.ukl. Pico Tech accepts Visa,
Master Card and American Ex
press, so you can order from the
USA. I have had no problems or
de ring from UK firms via credit
card, so don' t ant icipate any in the
future. Also, I have never been
charged import duty ... al l came
"passed free" by the US Customs
Service. I cannot guarantee that
yours will come that way, but it's
l ikely.

New books

I recently published three new
books under the Newnes imprint.
Linear [C App li cation s a nd
Linea r Integrated Circu its
are pu blished by Newne sl '- _

Butterworth-Heinemann in En
gland, but shou ld be available
from their US office. Microwave
&. Wireless Co mmunica tions
Techn ology is publi shed b y
NewneslButterworth-Heinemann
in the US. All three books can be
ordered in the US by calling 1
800-366-2665 . If you want addi
tional information, the op-amp
books can be viewed at World
Wide Web site : h llp :llbuner
worth.heinemann.co.uk. Click on
"t echnical books" and fo llow that
or the new titles pathway to find
my two mini home pages.

For vie wing the microwave
book.try site http://www.bh.com.
This is the US site . In both cases,
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"Can you tell whether somebody's
sitting to the right or the left of his

radio 's microphone when he's talking to
you on it?"

73 wants your feedback...we've been imp roving
73 for the past m o nths wi th more art icles. ea s ier read ing type.
etc . A nd honestly. we need your feed back ( in d e tail) if you
h ave a ny crit iq ue e ither for o r against the subtle cha nges that
w C' ye made . We kno w we c an't plea se ewrxone cvcrytimc.
hut if ~ou tell us what you w ant 73 to he. we 11 a t least try to
head In the direction for furt her " im prove ments" that mi ght
he mo s t appealing to you. T hanks .

primitive time. it was recognized
that there was no prac tica l way to
transmit pa rall el events. .....nether
over wire or. later on. via radio.
There had to he some way to se
rialize a picture for transmission.
There was. and it's essentially the
same one we use today.

T he concept o f scanning an
image and send ing it seria lly. dot
by dot. goes hack to the earliest
experiments with picture trans 
mission in the late 18(Xls. Break
ing an image up into do ts had
some limi tations. notuhly in how
many dots you could send per sec
o nd. h ut it see m ed th e only
choice. In pre-vacuum-tube days.

the o nly way to do it was me 
chanical ly. so TV pionee rs did

just that!
One earl y e xperimenter hy the

na me o f Ni pkow p ropos ed a
workable TV system us ing a ro
tat ing dlsk wi th hole s in it . in
1883. By arranging the holes in a
spiral pauem. he wa s able to scan
an image. line hy line. much as
we do today with electron beams.
It 11 K)!. a big disk to make a small
picture. though. so his pictures
were limited to under 40 lines o f
scanning. whereas ours can he in
the hundreds or even thousands.
Did it work? You bet it did! Of
course. at that time. it was lim
ited to being a laboratory curios
ity. wit h pictures se nt over wires
to a nearby rece iver. since radio
wouldn' t get o ff the ground unt il
Marconi "invented" it in 1895.
Imagine : People were playing
with TV before radio! Even more
amazing, a Scotsman by the name
of Campbell-Swinton pro posed
th e fu ndament a ls o f moder n.
electronic te levision in IYON. long
before the eq uipme nt to produce

it would ex ist. (A c tua ll y. the
cathode-ray tuhe was invented in
the late 18()(k. but it took great
imaginat ion to envis ion using it
for the display of pictures . and the
concept of storing an opt ical im
age on a charged plate in the cam
era was w ild and unique. Yet.
that's exactly how it would even
tually he done. nearly 25 years
later.)
A~ early as the 19 20s and

\930s, Ba ird in En gland and
Jenkin s in the USA had created
working Ni pkow-disk-bnsed TV
sets. and so me rad io s tatio ns
were broadcast ing TV programs.
with the viewe rs connec ting

homemade disks w ith neo n bulbs
(which, unlike mcandescenrs . can
turn on and o f f fas t enough to
form the picture dots) to the ir ra
dios' speaker leads. via step-up
transformers. The bulbs wo uld
flash on and o ff with the received
signa ls. and the spinning disks
would form those fla shes into
images by scanning the same line
panem as the transmitter 's disk.
Synchronization of the d isks was
accompli shed hy the vi ewer ' s
speeding up and s low ing down
the receiving disk unt il the image
looked right. The resulting pic
tures were crude. but they were
I,icwres! Baird sold finished sets.
had hi s system adopted by the
BBC . and even demonstrated a
disk-based color T V system. Fur
ther. he invented and actually sold
the first videodiscs . which stored
programs on phonograph records.
all in the 1920s! These brazen
beginnings se t the stage fo r the

television revolution . and we've
never 100J.;ed hack.

Seeing pictures transmuted from
far away was a tremendous thri ll.

oot there were serious inhcrentlimi
ua ions in the mechanical system.
In addition to its huge cabinet-to
picture size ratio. mechanical TV
had very limited. reso lution (num

her of dots per picture), ptKlr g ray
scale (it was hard to getthe bright

ness of neon bulbs to trolek that of
the received signals), and there was
no persistence of the dots between
scans. re sulting in a ve ry dim.
flickery picture. Clearly. the scan
ning concept was right. hut the
moving parts hold to he done away
with, Zworykin and Farnsworth
were working on al l-clcctmmc tele
vision in the 192Os. and finally sue

cccdcd in making practical .
a ll -electronic TV ready for the
masses by replacing the scanning

disk with a moving electron beam
in a tube. It wasn't unti l after World
War II that T V rea lly gOI off the
ground. though .The 1950s became
the "golden age of television."

Faster is better

What made the e lectronic sys
rem so superior to the old me
chanical onc'j Thcrc were se vera l
fac tors. including phosphor per
s is tence that made for bri ght.
nicker-free pictures . gOt.K.I g ray
sca le. a much better cabinet-to
image si le ra tio . automatic syn

ch ro nizat ion . and no whirring
mechanical disks. Far and away.
though . the biggest Improvement
was in the amount of informat ion
each picture could contai n. With 
out the need for a giant disk. the

number of lines scanned we nt
from about 40 to 5 25 . with 30

complete frame s every second !
And. each line could contain many
dots of jnfurrnatlon, making for a
vastly more deta iled image. With
the small screen sites then avai l
able. it looked nearly as good as a
film shown in a movie house. and
)'ou could see it all for free in your
living room. It was irresistible,

Provid ing so much detai l on the
screen each second required a lo t
more information to he tra nsm it
ted in the fi rst place. T V could no
longer be broadcast in the 5 kHz
bandwidth of an AM radio stat ion.
T he new el ectronic sy stem
needed 6 MHz o f bandwidth for
each station. which is about 12
times the s ize o f the entire AM
ha nd! So . TV sta t io ns had
to mo ve to VHF and Ull r frc
qucncies. with today's channel 2

sta rt ing a t 54 M Hz_ (There was
o nce a channel I . but it w as
lost to changes in the frequency
allocations.)

Lock on

Automatic synch ro n iza t io n
was a must fo r electronic relevi
slon. With the scanning d isk. you
could play around with its rota
tional speed and position until you
got a synced picture . And . if you
we re lucky. it might not drift our

o f sync for a few minutes. With
electronic circuits. that was im
poss ib le: wnhout thc mass o f the
di sk . the drift rate was mtolerahle.
So. while the mechanical TV '~

signa l consisted entirely of pic
turc informauon. the modem sig
nal was devised to conta in sync
pul ses that told the set wh ere and
when to start the scan, both for
the beginni ng o f each frame and
for each linc w ithin it . They .....ere
called. appropriate ly. vertical and
horizo ntal sy nc. Eve n wuh all
this. thoug h. there was sti ll one
problem.

I said before that clcctromc Tv
gave fli cker- fre e pictures . That
wasn' t cnt irely true at firs t. The
decay rare o f the phosphors in the
picture tube (how long it took for
them to lose brightness after he

ing struck by the e lectro n beam)
wasn' t really long eno ugh to keep
the top of the pic ture bright by the
lime the beam had gotte n to the
bottom. Early experiments found
th at the re sulting fl icke r was
troublesome. so a clever. essen
tially free so lut ion was found :
First the se t would scan all the
odd-numbered lines. and then go
hack 10 the top and scan all the
eve n-numbered lines in between
the m. The amount and nne of in
fo rmat ion trans mission and dis
play was the same . but the beam
got to the bottom o f the screen
twice as fast and twice as often.
treme ndou sly red uci ng the
amount of n ic!.er. This t-reaktng

up of the 30 frames in to 60 fields
was called " inte rlaced scanning:'
and has re mained an important
feature of T V systems all over rhc

world. to this Jay.
We ll . I think we 've done

enough T V history for one month.
N ext t im e . w c'} l loo k mo re
close ly a t the television s ignal.
color and recording. Until then .
73 de KB I U:\1. fa
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Hum"-, 79 on your Feedback card

Amateur Radio Teletype
RTTV LOOP

As I have no good information
on the PK-232'\1B X, 1tum it over
10 yo u all. M y only hope is that .
if not hing else , a use rs ' group will
arise to he lp Clarence, and others
who have problems with thei r
AEA units .

I look forward to hearing fro m
any of you by snail mail at the
above address , o r via E -m ail
at aj r @ari.net , Marc WA 3AJ R
o n AOL o r 75 0 36. 2 501 on
CornpuServe. C heck the RrrV
Loo p Ho m e Page at h llp :1I
www2.ari.netJajr/recsiforfurtht"r
dewlopmellls as well. ii

company had closed up. After
gelling n home, I fuund that it had
apparently been a used uni t or a
demonstrator wh ich would not
work PACTOR. The program said
it 'does not suppo rt PACTO R:
yet I was using Packmn H version
5.5 a. Apparently the chips are
bad, bu t with the company closed
up , I have no way to get new chips
or haw the unit repai red if that i1>

what is wrong.
" Do you have any information

on where we ( I and others) can
get o ur AEA equipment worked
on? T his sure poses a prohlcm 10

me and a few ot hers who w ill
need to ge t o u r c q uip rne nt
se rviced in the future ."

to put a RS-232 port on it- which
I huilt . Ha ve n't got it to work as
yet with Hamcom m 3. 1° , hu t I
will figure it out. I think some
thing was left out of the directions
for making the j umpers on the

C PI.
"!'<ow for my latest problem. I

purc hased an AEA PK -232MBX
with the PACTOR chips installed .
It was the only o ne I could find
in No vember. 1996. II wa s sold
to me as a clearance item, as the
salesperson said it was disconrin
ued . T he y never told me t he

Radio Bookshop

reca ll legion'> of amateur radio
names that IlO longer claim s he lf

space . From lI all ic ra fl e rs to
He at hk i t , o r lI a m ma ri u nd to
Gonser. many a company has ei
the r bailed our of ham rad iu or
folded al together.

So if AEA joins the m, fare
well-it's been nice, Or ifa com
pany like G & G steps forward,
a s it did to re scue Mic rolo g
customers, the re rnuy bc so me life
in the 232s ye t. O nly t ime wi ll

te ll . and I ....'ill keep my eyes and
cars open for news, Watch here ,
and 0 11 the We\'! s ite. fur further

info rmat ton.
In the meant ime . we arc all

going to hav e to help out those
who are new to these moues. To
w it . a Ien er f rom C la re nce
Hermance W6R RN, of Stockton
CA. Ue writes :

" There have been some rather trOUbling
developments... ..

Phon.~ 800-274-7313 or 603 -924-0058, FAX 6OJ-924-86 D . or see order
form below for ordering informanon .
L'E!.."O 1~ (0:-,-\\i rr Anknna lIandtMlllk b) Dave Ingmm KHWt All of h:
rn-dOO dill'• .w .r- f ill' a full rangeofeao.y kl huikl and erect -~y .... ires." 59.95
WG I'870.U All Abo....l C ubiall Quad ,\ ntffi n:r; 1:>)' William Orr an t SIlU1 Cov. ....
~ Cu..«" 00 Quad o.'<oign. Ih:lll)', ~"1ion oper.lliun. ~.....' feOO ;nJ
nuh;tUng S)~k.'m.. Ke\\ dau. 13.95
TAB 327OP1.......101 ,\ nlm oo Handbuu6;.- 2n:l edilion bl Jcr;..Cn_ This ~fI'l8C
tu:'Il" is a trea"UJC, SWb ...ilh ftlh1uu:lltab. e, plains propagation of aUbn.1-;., and
J-l»Kb a ton of ea.'y ;)IlI~-nna pmjl"Cl".'!~. ~,,~. -,S2~29:.:95,,-- -.J
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www . hamradio -on l inl.. .t.om .
which reported Ihat as of Ncvcm
he r I S, 19Y6, AEA closed it s
doors and went out of business ,
While there an.' suggestions that
they ha ve bee n loo king fo r a
bu yer. I have been unable to tum
up any new information aboutthe
company from my perspec tive .

$0 there you have it . A manu 
facturer who se product was po si
tioned at the top of the am ateur
radio market biles the dust . Of
course.this is nothing new. Those
of us in the holmy for many years

.. , have been a fan o f your col 

umn since I had my fi rs t model
19, so long ago. 1haw made so me
o f the mod erns I haw used ov er
the years fm m your colu mn. New
as t ime ha s passed. I ha w been
buying the equipme nt instead o f
bu ilding from 'scratch.' \Iy firs t
purchase (years ago ) was a C P I
fo r my Co m modore . Worked
great unt il I got the ' l8\ t done:

r-:Then your cOlum~n~';h;,~,.=·e;d~h;o=,=· ~;;;;;;...;;;;;;.;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;_:

O h. wel l. I guess 1 didn't need
th ai new DSP-23:! after all.

Wi th thi s in fo rm a tio n, 1
checked the blurb on Ham Radio
Oll/ine, an online magazine which
ca n b c fou nd al: http ;"

drivers), so I switc hed over to
Win95° and its subsequent en
hanceme nts & updates . Over all.
W9 5 is very nice for me. O lde

Windows? Yuk~!

" I have been act ive all of this
time using 'basic digital" (C W)
and some SSB. I have largely pro
cravnuatcd (in using] the digita l
mod es because I had drastically
re-done th e opera ti ng position
with roll -top cabinets and he si
tated to re-do 'a ll of those TSC
cahles" from the PK-232 to the I IF
and 2-me ter rigs . Yes-a poor

excuse.
"Now. I got interested in digi

tal hamming again and wa s plan
rung to ge t a shiny new PK-232.
And, guess what? AEAjust went
out o f business a fc ..... days ago !
Can you believe that ? II' s true, all
rig ht. I wonder what the beck hap
pened 10 them'! The)' had the best
TI\Cs as fa r as I'm concerned. I
may getthat German- made PTC·
11 TI\C: I j ust don ' t know yet.
PACTOR II see ms promising, bu t
I hav e reservations ahout G-Tor's

future ."

Well. I enjoyed the com me nts
about the column and Web site,
of co urse, hut was a bit ta ken
aback hy the ne w", of AEA's de
mise, so I asked John where he
had heard the news.

li e replied: " About a week or
so ago I read this about AEA o n
the Web-based Hum Radio Online
magazi ne . A few day s la ter,
AEA's Web pages disappeared. I
noticed tha t QST and a few other
mags did not have any AEA ads
in the ir respective xovernrcr is
sues. The December QSTjust ar
rived. and not onl y are the usual
AEA ads mi ssing, bU11lO1 a word
anyw here in it about the ir demise.
l ts the same wit h the December
7.1 Maga:ill" that just arrivedNo
info. Nothing."

Little Orphan AEA

Back in July. 1996. I recei ved
a piece of E-mail from the: folks
at AEA. makers of the popular
PK-23 2 mulnmode terminal un it
and othe r digital devices. eager 10
link with the RTIY U ll.lp Home
Page on the world Wide web. As
many of you who have vi..ned the

page know, I mainta in a varie ty
oflin ks to various s ites re lated 10
amateur radio in general. and d igi
tal communication in particular.
on the Weh s ite . An ywa y. we
establ ished such a lin".

T hen , in Novem ber. I heard
from John P. Skuhick KSJS. who
wro te : " I b rowse d your Well
pages again afte r a IOIl I!. hiatus .
Nice! I read I{T I' Y Loo p each

month and enjoy it.
"Actually, for your pages I pre

fer my usual browser. Net-cape
Gold 2.02°; it's better than IE 3.0°
and is a lso very stable. IE 3.0 anti
previous versions of it have al
ways been new and unwelco me
'ad ventures' the few times I have

boo ted them up .
" I've bee n digitall y Inactiv e

from ham radio for about 1-1/2
years . Before then , I was almost
exclus ively d igital with PACTOR ,
A\ 1TOR_and some packet-e-lots
of fun , es pec ia lly t he long
PAC T O R/A \tTO R ragcbcws
with the VKs & ZLs o n 20m.

" My trus ty and reli ab le a nd
'stable o perati ng .' Arn ig a got
zapped from one 100 many hit s
from the local pow<.'r company s
outages. S ix momhs later I got a
new 'Pl o(r and installed OS 2
Warp. (After that te rr ific Amigo

system, I just could not put up
with the archaic WinJ .u .) Warp
3.0 was not without its 'unique'
logist ical prob lems (wftware &

Marc I. Leavey. M.D., WA3AJR
P. O. Box 473
Stevenson MD 21 153

As I wrue this. the re arc dcvcl 
opmems on the digital [mol I rind
rather troubling thai shal l form rhc
nucleus of this month's co lumn.
While they may not co ncern C\'
eryone, their implications may'
well hi: far-reaching.
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30-40 meters

These hand s should remai n
open fo r DX fro m sunset to sun
rise . Signa" from the east will
peak between dark and mid 
nig ht. while sig nals from other
d irections will pe ak between
mid nigh t and da wn . Daytime
sho rt sk ip from 100 fa 1000
miles and nlghuimc short skip
fro m 1000 to 2000 miles can he
expected.

80-160 meters

Increase s in OR~ may limit
DX o ppon unities to "q uiet" eve
ni ngs. and short skip between
SIX) and 2000 miles will he com
mon on xu meters. On 160. short
skip and DX during ho urs of
darkne ss, pea king arou nd mid 
night and agui n at dawn. should
he a regu lar occurrence.. . lim
ited only by ORr'\'. T here will
be no daylight acti vity. du e to

absorptio n. II

MARCH 1997
SUN MON TUE WED THU FR I SAT

1 G

2 G 3 G 4 G 5 G 6 G 7 G· F 8 F

9 F-G 10 G ll G 12 G 13 G 14 G 15 G·F

16 F-P 17 P 18 VP 19 P 20 P-F 21 F-G 22 G

23 G 24 G-F 25 F-P 26 P 27 P-F 28 F-P 29 P

30 P 31 P-F

Cycle 23 hegins its five-year rise.
shou ld he lp DX chase rs . It is
so metimes noted rh.n the occur
rence of ionosp heric storms. ac 
c ompanied by high s ig na l
absorption. is followed soon af
ler by exceptional DX propaga
tio n opportunit ies...so don' t be
d iscouraged by IX10T condit ions.

As you scan the band-rime
country chart, he aware that when
15 meters is indicated. check 12
mete rs, too; when 20 meters is
indicated. check 17 meters. If -lO
meters is shown. he sure to try 30
meters. too. Propagat ion is where
)'00 fi nd it. and forecasting is o f
ten as much an an as a science.
Surprises can and do oc cur, so it
pays to he ale rt and do some
searching above and below the
noted frequencies. and also before
and after the noted times.

Ci rc uits to Africa and So uth
America can occur on Good days
as show n on the chart . and short
skip out to 1000 miles o r more
..... ill be frequent o n Good days.

DX possibilities are poor. hut
occasional openings across the
e q ua tor may be posvib lc t o
tropical areas.

Twenty shou ld be the best hand
for DX , with 17 coming 11 close
second. The hand shou ld be open
until after dark. w ith long open
ing s in to the so u the rn hcm i·
sphe re. Short ski p fro m a few
hundred 10 about 2,(XXI mi les wil l
he frequent during daytime.

12-15 meters

10 meters

17-20 meters

.1

exhibit ing active-to-mine r storm
levels on or around the 17th to
19th. the 26 th. and again around
the 2lJ th and 30t h. These periods
may also bring some atmospheric
storms a nd o ther geo phy sical
evems to various locations.

Seasonal increases in daylight
hours in the non hero hemisphere
bring more UV stimulation o f the
ionosphere- hence greater DX
po ten ti al . Al so . a n e xp ec ted
increase in solar flu x due to the
ant icipated increase in sunspots as

, ,
CENTRAL UNITED STATES TO:

EASTERN UNITED STATES TO:

ALASKA

ARGENTINA rs ts ts
AUSTRALIA ts ~ .,

~ ~ rs
CANAL ZONE ~ " e e ., e rs " " ~

ENGlAND ., .,
" ~ ~ ~

HAWAI I rs " " "
., ., ., rs

INDIA " "JAPAN " "MEXtCO " "
., e ., ., is ts ts "PHILIPPINES " "PUE RTO RICO " "
., ., ., eo is ts ts ~

RUSSIA " ~

SOUTH AFRICA ts ts ee

GMT: 00 ea ~ 00 oe " " " re " " za
AlASM " "ARG ENTINA " ts ts ts ts
AUSTRALIA .,

" " ts ts
CANAL ZONE "

., ., ., ., a ts ts te ts "ENGLAND ., 40 40 " " " ~

HAWAII " ~ 40 40 00 " rs ts
IN DIA " "JAPAN " eo
MEXICO ., ., ., .,

" ts ts rs rs
PHILIPPINES " "PUERTO RICO ., ., .,

" " ts u
"FUSSlA " "SOUTH AFRICA ts rs ts

WESTCOA.ST ., ., .,
~ a "

AlASKA " " ~
., ., e ., ts

ARGENTINA " " e ., ., rs ts
AUSTRALIA ts " "

., .,
CANAl ZONE " " " " ~ " ts
ENGLAND ~ "HAWAll " " "

., ., ., .,
"INDIA " "JAPAN ~ " ~ 40 ., 40 " 20

MEXICO " ~ " ~ " "PHILIPPINES "
.,

~

PUE RTO RICO " " " " ~ " "FUSSlA ~

SOUTH AFRICA " "EAST COAST 00 00 "
., ., .,

" ~ "
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Hum.r (JI) on YOlK F~b«. ~Md

PROPR6RTION
Jim Gray W1XU
210 Chateau Circle
Payson AZ 85541

M arch may turn ourto he a very
ex cit ing mo nth for II F -h and
propagation and also for io no
spheric. atmospheric a nd gee 
physical activity. It looks as if the
firs t two weeks of the month may
he rather bland and quiet. with
only seasona l improvement in OX
pote nt ial. T he last two wee ks.
however. co uld he wild , There is
a good chance o f the ionosphere



NEW LOWER PRICES!

Aty""
Dealer
NOWI

5th Edition

STA~DARD ~i.'1H

(:"lB-153" 7,2v l300ma

ALiNCO :'Ii iCd

EBP-J.$ 4.8v 1200ma

EBP-34S -1-.8v 161Xlma

EB P·35 7.2v WOrna

EBP-36 9.6v 650ma

CIRCLE 68 ON REAOER SERVICE CARO

Only SI5.95 Plus SIll
ask for ARRL 113242

CIRCLE 290t ON READER SERVICE CARD

A TlUIlod

Source.....

NEW NiMH
BATTERIES

Resource Solutions. 6050 Peacbtrce Pky

Suite ).40..221, NoraosI" GA 30091 USA
VISA OrdenOnJy(800)125 1614 MC

1996 A ••feur ."'&0 IlaUGmu
Cetaloc...R_o~DIred:oq

II" AMAZING

The Most Complete Guide to parts
Manuals, and accessories todayl

Note: These definitions are not intended to ct
fend anyone. They are taken from The Computer
Hater's Hand>ook(l 983),as printed, and it ishoped
they will be taken lightly and with humor, as
intended.

By Vince WA8BIJ, from The Tuned Circuit,
monthly bulletin of L'Anse Creuse ARC, Utica~
January 1997. ru

'i" ea · p ftB I Bl.l ft-'I N

"illlnii. ..-nu-r "-A
REPLACEMENT BATTERIES

YAESU :\"i'lH

P.'IB-33M 4,8v 2200ma

FNR-3S\1 9.6v 750ma

AlIJ'liCO Si:\1H

EBP-22S\f 12v 1300ma

EBP-2-1-SM 7.2v 220()ma

EB p·34:\l 4.8v 2200ma

WE ALSO OFFER
Camcorde r Batteries • Accessories >Cordless Phone Batteries

Custom Battery Packs >NiCad Cells >Lithium Cells >Cellular Batteries

Advanced Battery Systems, Inc., 300 Centre Street, Holbrook, MA 02343

(800) 634-8132 • (617) 767-5516 • Fax: (617) 767-4599
http://home,navisoft.comJperiphex

ICO" ~i:\IH

BP-7SM 13,2v 2200ma
BP-8M 9,()v 2200ma

KE~WOOD ~il\lH

PB-7S\ 1 7.2\' 2200ma
PS-SS\! 12v 1300ma
PB-17M 12v 1300ma
PH·33M 6v 191Thna

Menu: An itemized list of ways to make a
mistake on a computer.

Microminiaturization: "Gee smalr in oomputerist's
language.

Mnemonic: Said of someone suffering from
mnemonia.

Monitor. The first iroo-clad CRT.
Multiil((X8SSing: To cook statistics more than

once.
Multi-programming:To watch all threenetworks

at once.
MUlti-tasking: When one ' sk-won't do, e.g.,

"lsk-tsk-tsk."
(Note: Under the mostrigorously controlled con

ditions of pressure,temperature, humidity and other
controllable variables, a computer will do what it
damn wen wants to 00.)

n: After X, the second most popular numberthat
doesn't mean anything.

Nanosecond: A witness 10 a duel between
grandfathers.

Nj~l Mode: computing in pajamas.
Network: What fishermen do when not fishing.
Non-Impact Printer : One whose signs go

unnoticed.
Nybb!e: What an unsuspecting customer does

10 a line dangled by a computer salesman.
Overstrike: To tempi fate, e,g., air tretuc

controllers,
Office Information System: The word processor

wOO knows the most gossip,
Ohm: Where the 'eart is.

RFEIRL Assists Banned
Serbian Repo,-,rte",r-",s _

8RH • • •um.rinued from page 8

Computersp~e~a,,-k _

O'l Dec::ernbel4, 1996, RaOo FreeEurope.'Radiol.b
erty began expanded news and current affairs pro
gramming, in cooperation with Radio B92, the last
irDependent broadcaster in Belgrade, whdJ Serbian
authorities sienced on Tuesday, December 3.

AFEiflL's Belgrade news bureau is wor1<ing with
iOumalists from B92 to provide impartial and cncen
sored news, interviews, analysis and discussion of
!he OJrrenl political situation in Serbia

A»minuteprogam isbroad:ast daiy from 21:00
to 21:30 Belgrade time on 1593 kHz from a 150,{)(X)
watt AM transmitter at Holzki rchen, Germany.An ad
citionaI :»mrue daily progam is btoafbst 19:00
to 19:30 Belgrade time, on 792 kHz from a 5OO,(XX)
watt AM transmitter at Kavala, Greece. Both stations
are operated by the U.S. Information Agency's
International Broadcasting Bureau.

O'l !he air since Jaooary, 1994, RFEJRL's mutti
etI'lric South Slavic L.anguage~"ed with
prominent Serbian, Bosnian and Croatian joumal
ists--(;urrently broadcasts two and a half hours daily
to !he former Yugoslavia. Director of the service is
Nenad Pejic, former program director of Ildependent
sarajevo lV,

Theservice has become a leading source of unbi- r----------------~
ased news and current affairs from throughout the
former Yugoslavia, the nei\1Iboring region and the
world at large. From two and a half hours daily,
broadcasting has now expanded to three hours,

Based at RFElRL's broadcast center In Prague,
the sevce draws on more than 30 correspondents
WOl1dng thfOU!11 bureaus in Belgrade, sarajevo and
Zagreb, and from Washington, Brussels, london,
Moscow and other major capitals.

Since 1994, radio B92 has broadcast one hour 01
AFEiflL'sPfC9am daily.Theservice'sprograms con
true i)be broadcaston SEMWl other ndepMdenllocaJ
I'M stations In Serbia and Bosnia. RFEIRL also pro
ducesa half-hourweekly television programthat airs
on independen1 stations in Bosnia.

RFEJ1=l:L isaprivate,non-proft PLtlIic service broad
easter funded by the U.S. Congress. Relocated from
Munich,Germany, toPrague in 1995, its 21 -language
services broadcast 700 hours weekly to eastern
Europe and the former Soviet Union.

From RFfiRL News.

Keypad: An apartment with a tock.
Keyword: ·Your place or mine?"
Light Pen: A minimum sentence prison.
Line Feed: "I've never met anyone as interesting

as you before," etc.
MachIne Independent: The goal of all computer

haters.
Machine Language: "zccm. Pull-Pull, Chug-a

Chug·a," etc,
Memory: The part of a computer where data Is

placed prior to destruction.
Multipass; To try again after she tums you down

the first time.

73 Amateur Radio Today · March 1997 81



Your Input Welcome Here

Fig . J, John Nix's nomogram for approximating the value of parallel
connected resistors or series connected capacitors . Lay a straight
edge across the graphfrom Scull' A to Scale B at the point represent
ing the two {'oil/ronI'm milies . and the resultinK equivalent circuit
value of those two components is readfrmn Scale C.
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Workbench pin-up

From J ohn Nix: " fo'i~, I sho ws
a handy no mogram to keep near
) (llI r workbench The d ict ionary

defi nit ion o f a nomogram is 'a
graph tha t enables one , with the

aid o f a straightedge, 10 read off
the value of a dependent value
when the values o r 1.....0 or more

and safely carried away than if the
metall ic surfaces are re flect ive
and force the energy to bounce
hack and fo rth bet we e n the
tube ts) and the enclosure. This is
a s imple point of physics that
some product design eng ineers
overloo k: Bright or shiny surfaces
always re flect. and dark dull sur
faces alwa ys absorb radiant e n
ergy, and heat is radiant energy.
Kenwood's T L-921 linear ampli
fier, as an example. does haw nat
black tunc compartment wall s .

" If yo ur part icular ampli fier
doesn' t, black liq uid shoe polish
is o ne s imple answer. Apply it
evenly to all of the reflective com
partment surfaces, e specially
those that would reflect radiant
energy right hack into the tubes
themsel ves. This s imple step wil l
help the equipment's cooling fan
to do its job, and help to keep your
ge ar fun ction ing longer, cooler
and more trouble-free."

Moderator's note: t 've applied
Rich 's idea 10 mv o""n He um
SB -IOOO and can vouch f or its ef 
[ectiveness. ] painted the imemat
watts of the tube compartment
with flat blact: pa int and immedi
ately not iced a suhsiamiul in
crease ill the a mo unt of heat
absorbed hy th e compartment
walls: vervtinte ofrhat hear will
find us way back into the 3-500Z
it Ieif. n 'hal lllO(l ijiW liofl could be
simpler? Jnst make sure th.n the
power is unplugged and the

power 5111'1,/)"'5 capacitors art'
c omp letely d ischarged wnen
you're working ins ide any com

parlll/ellt that carries high von
uge , I {/ lway-~ clip ( j jamper [rom
the anode of the tube to ground

whenever mv ha nds are in or
near the fi lia l RF ("iJfnp anl1lent.

I learned the value of rhCII years
agn when working inside broad
C1l.1't transmitters, "Inside " is
the right word; you could (/ elll

ally watt: inside our VHF H '
transminert

Reducing heat buildup in
tube amplifiers

From R ic ha r d Me a sures
AG6K: " Excessive heat buildup.
within any piece o f ham rad io
ge a r, can g re at ly affect the
trou ble-free equ ipment li fe ex
pe ctancy pe riod of that equ ip
ment. In case you' re in doubt. it's
generally accepted that electro
lytic capacitors can be cX(>CCh.'1.I
10 decrease in life expectancy by
one-half for each 10 degree Cel
s ius ris e (1 8 de grees Fahrenheit)
above norm al room temperatures.
This alone should he enoug h (0

convince most of us o f the impor
ranee of keeping the tube co m
partme nts i n o l d e r IIF
transceivers. and in amateur lin
ear amplifie rs , as free from heat
huildup as possible.

" Anothe r reason is the ofte n
self-de struc tive effect s that too
much heat can have on higher
power amp lifier tubes-a-such as
the popul ar 3-500Z s- used in
many ham tmears. The se tubes
will normally run with an orange
glow on the anode material. with
the expectat ion fro m the tube 's
designer that much o f the inter
na l heat will he d issipated by ra
diation and absorbed by the cooler
surroundi ng metal chassis struc
ture. Just as often. however. those
surrounding me tal parts are shiny
reflective al um inum or steel . and
send a large amount o f th at radi 
an t energy right back into the tube
instead of di ssipating it a s the
de signer intended .

" By painting th e ins ides o f
these tube compartments a nat
blac k. conside rably more of the
radi ant energy will he absorbed

" And spe ak ing o f th at fi nal

torquing down of the nut on the
transistor's mounting stud. try not
to apply counterpressure by hold
ing the device by its leads; they' re
not meant to stand. tha t degree o f
strain . Even afte r soldering the
lead s in place, don't depend on
th e m 10 prevent the transistor
fro m twist ing duri ng the st ud 
t ighten ing procedu re. S tud
mounted devices usually have a

Ilancned end o n their threaded
studs ; hold the stud in place by thai
fla t- that ' s why it's incl uded . I
hope that some of these rips prove
to be worthw hile for your next
power transistor installatio n,"

c

" B

W A

may require fir st bending the
fia t leads up at an angl e, then
do wn somew hat aga in for the
right fit. It ' s muc h eas ier to do

all o f this pre-fill ing ahead o f
t ime . O nce the leads are pre
formed. t rim o ff the excess to
avoid unex pected additional in 
du ctances ... espec ially in UHF
circuitry .

"Now, pre-tin the underside s
of the flat lead s so thai whe n the
transisto r is fin all y in place,
so ld e r will flow s m oot h ly

and eas ily undern eath the n at
leads w ithout the need to apply
e xces s i ve a mo un t s o f he a t
(w hich might be bad for both
the board and the transi stor
itse l f).

" A good quality thermal-con 
ducting grease (silicone grease)
should be ap plied to new transis
tors and any mica washers or insu
lators thai m ight be involved. hut
don't overdo il-loo much thermal
grease can act ually hamper heat
transfer, or worse yet, can deform
the fl anges OIl some devices when
they' re finally torqued down.

2.0 L~ 3.0 3.5 -o ~.5 s.o

n.., formulll f<.-~ capo; iun ;,.:,, , ,
_ +_ + _ ...etc.
Cl C2 C3

n.., fmnul. r... p.vallcl l\" i\lol" i, :,

Dave Miller NZ9E
7462 lawler Avenue
Niles IL 60714-3108

This month's " Ham To Ham "
has an interesting potpourri o f
ideas, so let 's ge l right to it.

HRM TO HRM

Stud power
F r o m ~ta r k ~Iar ho li n

KE6JJ R: "l r you'rc raced wi th
hav ing to rep lac e a st ud 
mo unted RF transisto r in your
commercially-made ri g. o r
perhaps you ' re bu ild ing an add 
on 'b rick' a mplifier for you r
V II F or UHF low -power trans 

ce tvc r. here arc some poi nts 10
keep in mind before starling the
job. I'\'C hard-won these ideas
over my ow n years o f bu ilding
RF amps in the 50 to -ISO MHI.
ran ge .

" Before mounting the ceramic
bod ied . st ud- mu ti nied ' final'
transistor(s). try to form the nat
copper leads (hands) on the tran

sistor as closely as you possibly
can to fit the board fo ils and th e
opening in the circuit hoard wh ich
the transistor body occupies. This

.i, +..!... +...!... ."elc.
1(1 R2 I(J
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Fig , 2. T II'O idemical transformers connected back-to -bact: f or easuv
checking their insertion loss ill dB . Sa NZ9Es tip in the len for
[urther details.

OutPUI
>-
>-Low Z
>-

:
High Z =

Phil Salas AD 5X
1517 Creekside Drive
Richardson TX 7508 1

Ken Guge K9KP\1
1107 E. woodrow A\'enue
Lombard IL 60 1~8

John Nix
91 23 1lighway 23 NE
Fo ley MN 56329-9501

\ Iark \Iarhol in KE6JJR
1588 Four Oak Cin:le
San Jose CA 95131

Richard L. \1ea\ urcs AG6K
tH55 La Cumbre Road
Somis CA 93066

That wraps up this month 's col
umn; does anyone have an y idea..
on "diffe rent" uses for common
items such as K9PKt\1 gave us?
Send them, or any other ham-rc
latcd lips, ideas . suggest ions or
sho rtcuts 10 me at the address in the
masthead. and I'll share them with
the rest of 73 's readers. That's our
purpose. sharing practical ideas
Ham To Ham.

on the "reflected' sca le- in far
greater deta il. Small adj ustments
can he made to you r low power HT
and the results will he easily vis
ihlc on the zero IO~wall right-hand
reflected scale. You' ve jusrurcov
ered your ' hidden' QRP meter and
you didn ' t even have to lift your s
oldcring iron to do it."

Moderator s IIOle : rve had a

Datwa meier /ile the one thai Ken
mentions aboveforyears. " lid /10.1'1'

/wrer really seen it ill nun liglu be
fl"e.' Ken's idea clearly illustrates
what 'ham ingenui!.\" means: Laok
inl? at an item from another point
of I 'i e ll" and 'inventing: a 111'11' use
It" n, Of course you ("(III apply the
idea to unv of Doiwa's (or other
manufacturers ' j duoi -n r edte
meters , in any frequency range ,
Another nice tip, Ken .

Transformer Transforme r
:-;"0. Ir- ~~o. 2

o---_~. ~ r----{J

Lowz~ ! I I ~ High Z
0----'., II tInput

everyone's seen this type of meter
even if you don' t currently own
one. The forward power scale has
a range of zero to 20 wens on its
most sensitive range, but even al
that, the 2 wall point for my HT's
RF output is only about the lower
one-fifth of the full 20-wall sca le
markings-c-Ox . but not great for
accura te QRP measurements.

" It occurred to me that tbe re
fleeted SC".l1c. zero to-t warts, wou ld
be the perfect ooc to usc. with the
zero 10 :2 watt portion on the scale
covering ahoUl th-ee-quarters of the
meter's range; seve ral magnitudes
bener than the forward scale. It' s
amazingly simp le to usc thai rc
fleeted scale for measuring low
power outputs-simply hook the
unit up backwards!

"Instead of having the HT's out
put cable going 10 the 'TX' connec
tor on the CN·5SO. CUllllCCI it to the
'A..' T' connector instead. lbcn put
your dummy load (a low powerone
is fine) on the 'TX' connector of
the meter. You .....on·t be able to see
your SW R cOn'«"1ly, bUI you no
doubt a lready lnow that your
dum my load is \o'ery dose to I :1.
so it's no loss . "''hat you will 5«'.

!h)Ugh. is your forn'anlTXJwer- now

Hidden QRP wattmeter

From Ke n G u~e K9KI·!\t:
"Wanting to accurately measure the
") watt RF OU lpUI from my
Kenwood HT. I spotted the Daiwa
CK-5SO cross-ncc-dIe VHF SWRJ

Power meter silt ing on my operat
ing bench. The Daiwa Cl'\-550

measures fo rv....a rd and reflected
power directly in wens. with IwO
separa te meter need les, and then it
'computes' (on the meter's scale)

the SWR by where those two sepa
ra te needles c ross. I' m sure

" You've just uncovered your 'hidden'
QRP meter and you didn't even have to

lift your soldering iron to do it. "

loss o f tran sformers. whether

the y are Af transformer s o r RF
tran sforme rs . Testing the actual
d B loss in s tep-up or step-down
transformers is tricky because of

the d iffere nt impeda nce s pre 
sented by the primary and sec
o ndary wi n d ings ; d H los s

formul as assu me l ike im ped 
ances on the input and output of
any de vice wh ere dB ga m o r
loss is 10 be calculated. BUI with

rranstormers.tms criteria is easy
10 meet. sim ply by using two
identic al transforme rs (sa me
type numhe r) and hooking the m

u p huc k-to-hac k (sec I'i~, 2 ).
Now th e in p ut a nd outpu t
impedances are ident ical . so Ihe
loss can he measured by simply
compar m s th e d iffe ren t ia l
in voltage between the input of
the IWO and their ca scaded o ut 
PUI, the n d ividing that re sult by
tw o . If Jour measurements in
d icate a 6 d B lo ss using IWO
ident ical trans fo rme rs bad-to 
back. iI' s sa fe to assume thai

each is re sponsible for 3 dB of
that loss, ce rta inly dose enough
fo r a ll but th e mo st exacti ng
appl icat ions .

De youI' moderator , n a ve
NZ9E: Here's a tip fo r easily and
accurately tes ting the insertion

two ",'oats o f it o n all of my out
door connections. For wire con
necnons. such as separa t ing a
coax shie ld and center conductor
for feeding a dipole antenna. I im
mobilize the poin t where the
shield and ce nte r conducto r scpa
rate with ho t g lue (ho t glue guns
are great for a lo t of things like
this). Then I attach solder lugs 10

the e nds of the shield and cente r
conductor as the connection po int
to the antenna ' s balun. Finally. I
d ip the enure end o f the coax (in
clud ing the solde r lugs ) into the

Plasn-Dip and let it cure . After
curing. I usc a hohby kn ife to trim
off the e xcess Plasti-Dip insula
tion that co vers the ends o f the
solder lugs. Neat. easy and if done
correctly. waterproof!"

ITT (t ransformer test t ip)

independent variables are gi ven. '
This one allows you 10 quickl y
appro ximate the equivalent value
o f two or more parallel resistors
or two or more se ries capacitors.
Simply lay a stra ig htedge be
tween the values that you want
to combine on the top and hot
tom angled tines (Scales A an d B).
then read the equivalent combined
value on the straight line in (he
middle (Scale C). 11 '1' much faster
and easie r than struggling with the
all o f the division needed for the
'stand ard ' paralle l resistor or series
capacnor equivalency formulas
(a lso shown in Fig, I ).

"for instance, a 270 ohm re
s istor in parallel wi th an 820 ohm
resis tor is 203 ohms. A .0 22 }.IF
capac itor in ser ies with a .CM7 }.1 F
capac ito r is .015 }.1F. Re member
tha t th e value wilI a lways be
lower than the lowest o f the two
ind ividu al co mpo ne nt values
for re s is tors in para ll e l an d
capac itors in serie s ,

"To figure multiple re sistors in
parall e l o r capacitors in series.
s imp ly usc the first two values
and find the equivalent on the no
rnograph. then usc that ans wer
plus the third value for the next
equivalent and so on until all o f
the values have been accounted
for. T he final value is the overal l
equivalent circuit va lue o f all of
the compone nts in that parallel
(restsr or) or se ries (capacitor)
circuit."

Moderator's nOlI' : Th e 1/01110

graph in Fig, J is (lilly useful for

values within the same IW\I'er of
10 , t.e.. wnen all of the resistors
in a parallel circuit are in ohms,
hundreds lif ohms. thousand s of
ohms (t). etc. To find the equiva
11'111ofa 47000m resistor in parol
lei with a 10k ohm resistor, best /lSI'

the longerfomuda (by the way , the
answer is 448 .9 ohms'}, Thanks
for another nice chart , John,

From Phil Salas AIlSX: "For
waterproofing outdoor connec
tions and connectors , I' ve had
very good luck with a product
called Plasti -Dipw. It' s a fast 
cu ring liqu id pl ast ic male ri a l
that's imended primarily forroat
ing tool handl es. A can of il COSIS
ahoUl $7 at hardware and home
center s. hut it should las t you a
good lo ng whi le . I usually put

Big dipper



"Unlike fine wine, coax does not get
better with age. "

Fig . J , Proper protection ofoutdoor coax connectors .
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Is the gold 50-239 any better?
Well, I'm not go ing to spend the
extra money to find out. The gol d
would prevent the connec tor from
beco ming corroded , but o ther
than that, I' m not sure they are
worth the money.

There 's been a lot of paper con
sumed showing hams how to pu t
on an 50 -239 connector. I suggest
you take a look in the ARRL Hand.
hook for a ste p-by-ste p walk
through. I can tell you those small
holes arou nd the barrel of the con
nec tor are not to let the steam out.

To install a connector onto an
end of coax, yo u'll need the fol
lowing : First, use a clean connec

tor free of dirt and corrosion. The
s ilver plat ing makes soldering
much easier. Nex t, you"l! need a
high wattage soldering iron. I like
to use a 45-60 watt iron . A solder
ing gun won't cut it. You need to
heat the connector up as fast as pos
sible to avoid damage to the coax.

A good grade of solder is a lso
important. I use a low flu x solder
by Kesterrv. It' s called the "no

clean 245." Digi-Kcyt v handles

it. The Digi-Key cata log number
is KEI 400-I\D, and it costs about

ten bucks a po und. With this stuff,
there 's no big glob of solde r fl ux
hanging on the end of the conncc
tor afte r you ' re do ne. The connec
lor is no t as s li my with fl ux,
ei ther, when you're done,

Don' t cheapen up on the inserts
required with sma lle r dia meter
coax. It makes little sense to spend

three bucks on a silver-plated conncc
tor and then use a 20-cent insert.

And for reasons known only to
some hams, don 't reuse old 50
239 co nnectors , T hey' re just not
that ex pensive . so splurge and get

new ones whe n u pd ating or
repa iring your antennas .

If yo ur plans incl ude connec
tors outside , first wrap the con
ne c tor w ith a lay e r o f black
electrica l tape . Then apply a layer
of coax seal. T hat first layer of
tape will a llow you to undo the
connection without tryi ng to clean
off the coax seal.

Open wire feed

I use two kinds of o pen line
feed , For temporary insta llations ,
I use cheap 300-ohm T V line.

This stu ff is great for Field Day!
I also use 300 -ohm TV line when

Al w ays buy a na me brand. I
don't care what th e guy behind
the coun ter say s; i f th e stu ff
is any good, the m anu facturer
will put his name on it. Yo u re 
ally do get what you pay for.
Don ' t go fo r the surplus coax
either, un less you kn ow where
it came fro m . Fresh surpl us is
fi ne , but st uff from World War
II is j ust wasting yo ur money.

For runs up the tower, I always
recommend and use RG-8 cable.
Another really good cable to usc
is the RG-2 13. It's about the same
price a s th e RG -8 , bu t w ith
slightly lower los s specifica tions,

why didn' t you seal them off with
some tape and coax sealer after
you installed the coax in the first
place?

What coax to buy?

especia lly on the up per freq uen
cies . 99 13 is also a good cho ice
fo r HE Chec k o ut th e ARR L
Handbook for a listing of differ
ent coaxes a nd their lo sses at
various frequencies.

Just like chocola te , there are
zill ions o f varie t ies of RG -8.
You ' ll sec UV resis ta nt, direc t
bu rial and abrasion resista nt ,
among others. Get the kind you
need , but do n' t pay mo re for
some thing yo u don' t need.

Connectors

While shopping for new coax ,
how abo ut the connectors on the
ends? Please do n't waste your
money and get tho se cheap im 
ported guys with the plastic cen
te rs. They' re j ust not worth the
hassle. I a l w a y s c h o o se
amphenol RF connec to rs. An d I
always go with the s ilver-plat cd
connectors, too. The last o ne s I
used had th e Teflon" center. I
highly reco mmend you do the
same . If you ' re no t an expert at

a ttaching an 50 -239 co nnector,
the Teflon will a llow you some
leeway when so ld e ring . T he
plastic center connectors w ill
melt ! Get th e connec tor hotter
ye t, an d th e center of the coa x
will melt as well !

Number 84 on your Fgedl1ack card

Low Power Operation

cable, you o nly lose one Scunit.
At the levels most QRP opera
tors u se , los ing ha lf yo ur po wer
to lossy feed line (and that same
S-unit) would be a death blo w
to yo ur signal.

So, if yo u p urc hased your
feed line ne w with the rig, and
th at rig has tubes in it, replace
the coax! Unli ke fin e wine, coax
does not get better with age .

So wh en should yo u replace
your c oax? I really c an' t say.
C oax used u p a nd d o wn th e
towe r shou ld be c hc c ked/re 
placed every five ye ars o r so . If
you live in a cl imate having lots
of sun or salt m ist , perhaps you
should change it more oft en.

The outside j acket should be
free of cracks and ab rasions. If
you find your feedline looks fine
e xcept in one or two sections,
don 't try to splice in new runs.
Aside from the extra work, it' s not
really going to fix the problem.
Water may have seeped into the line
and ruined it. Damage from rabid
ice weasels may go unnoticed as
well. Run your hand along a sec
tion of coax. If your hands tum the
color of the coax, UV damage has
occurred; replace it.

Check the connectors a t both
e nds (see Fig . 1), The jacket
should be ins ide the barrel of the
connecto r. An y exposed braid
means there 's a good chance water
may have ente red the coax. Of
course, ifyou can sec the connectors,

QRP

Use RG-8 Apply a layer of tape over
RG213 or 99 13 connector . Then a single
C03.\ rated for outdoor usc layer of coax seal.

./ / Use only high
¥' IJ rr· -'.~---qua li ty silver plated

with Teffont inserts
, connectors,

R~Ve any
solder flux from
the pin on the con nector.

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

You get what you pay for

A nd wh e n it c o mes 10

feed lin e. if yo u try and save a
few nickels here, the results will
su re ly b ite you i n the butt !
Lossy cable may work if you' re
running 100 watts . Even if vcu

•
are using reall y bad coa x and
lose h a lf your power 10 the

Well, it looks like we made it
through another winte r in the
Mid we st. L ucky fo r me, th is
year I don ' t have 10 fix the dam
age old man winter d id 10 my
antennas. O n the other hand, I
spe nt mo st of the winter with
nar y an antenna . Wh at li tt le
hamming I' ve bee n able 10 do
has been with a mobile HF an
tenna affixed to the car- with a
run of coax into the apartment.
Needless 10 say. I can' , wait fo r
the house to be fin ished . But
wh ile I wai t, I can p lan my
drea m anten na farm. During the
best of times, I' ve never really
had a "really good" anten na sys
tem. With three ac res on the new
home site, I can grow lots o f
ante nnas.

Even i f you don' t plan la redo
yo ur en tire ant enn a fa r m , if
you' re running low power you
need to get eve ry last mil liwatt
in th e ai r. Winte r can be reall y
toug h o n you r ante nna far m .
So , before the g rass s ta rts to
grow, let 's look at what is left ,
and the be st place to start is the
fee dline .
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My ooly pmbkm so far is fOlding
a way to pay for all this sntlf! On the
other hand. itcosts Inhing 10 dream.

Next month 1" 11 give you the
information about the Four Days
in May QRP forum to be held
again at the Days Inn during the
Dayton HamVention. fa
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Fig. 1, a ) The wrong way of grounding your station equipment: b) A
better way of grounding . This is called single point grounding .

On the low bands. a full-wave
80 meier dipole up at the 6O-foot
mark on the tower. For 40 and 30
meters, there will be centerfed
zepp antennas fed with open line
feed. Since there are no trees on
the land. these d ipoles will be
configured as inverted "vees."

Don't overlook your ground
system. Many QRPers don 't even
have a good RF (or DC) ground
in their shacks . That's wrong. If
for nothing else, it 's a good safety
feature and is required in most
cities. Check the connection be
tween the ground rod and the
cable connected 10 it. It's possible
the cable has corroded through.
Tighten up any clamps o n the
grounding rods. This is especially
true if you live in California.
Those earthquakes have a ten
denc y to loosen up j ust abou t
everything.

I pre fer to use the b raided
copper straps for ground runs .
This stu ff is very flex ible and
easy to work with . Co pper
ground bus str ips arc ide al, too .
They allow yo u to connect all
your equipment together. Don't
daisy -chain your grounds to
gether-you' lI o pen up the pos
si bi lity of grou nd loops. Use a
single-po int ground (see F ig. 2).
And for goodne ss sakes, don't
ground your gear to the gas pipe.
The sewe r pipes are another no
no . Also, don't depend on the
ground or common wire ins ide j----='-------------=--'-----------
your electrical service.

Right now, as I type this, my
new shack is nothing more than a
very expensive muddy hole in the
ground. As spring approaches,
things should start to take shape.
So, here are my plans for my QRP
shack.

For openers, I plan to install a
6O-75- foot free-standing tower.
The 1O-foot difference between
60 and 70 feet is very costly. The
tower should be able to hold 20+
square feet of antennas.

For 20 through 10 meters
I decided on a log periodic ar
ray. For weak signal IWO meier
work a 17-ele ment boomer is
p lanned . Also on two meters
will be a Ri ngo Ra nge r for
repeater use.

I ' m planning a solar-powered
weather system o n the sou th
forty. This will be linked into
the Sk ywa r n network via
packet , so a sma ll vertical an
tenna will be installed just for
this weather system. Right no w,
Ih is idea is sti ll very muc h in
the plan ni ng stage.

Mike's dream system

It's the little things

While you are out working on
the antennas, check. any bal un(s)
you may ha ve in your syste m.
Although you can' t do much in
the way of electrical checks, give
them a good going over with your
eyes and fingers. I've ne ver come
across a water-cool ed balu n, so if
your balun sounds like a half
filled bottle when you shake it,
trash it! Check for loose-fi tting
hardware and broken wires. Make
sure the connector is dry and fully
encased in coax seal . Retape and
reseal if needed.

How many coax switches do
you have? Check them for proper
operation. One very old Heathkit
switch I had developed a low re
sistive short to ground on two
outputs. Opening the switch re
vealed a splatter contact or two.
Perhaps the swi tch had taken a
lightning strike.

If yoo put in new coax or open
line feed, how about making up
so me new jumper cables? If
you're like Randy KD8JN, you'll
need some RG-8 cab le to connect
the Argonaul 5J 510 the SB-220.
But those are usually way too
large and bulky for most QRP
rigs. Some of the micro rigs aren't
heavy enough to hold the coax
down on the table, so don 't for
get to make up some RG-8 mini
cables, 100.

testing new antennas. Of course ,
thi s assume s the antenn a re
quires open line feed. Although
I kno w there will be some dif
ference in perform ance between
the 300-ohm and 450-0hm feed.
it will be fine for a test o r two.
At the ho me station, I use 450
o hm ladder li ne . I ca n tell you
to get the stranded type and no t
the solid. The stranded line is so
much easier to use.

If you use ladder line. check
the connectio ns at the to p o f the
towe r. It 's not uncom mo n at all
to have one side o f the ladder
li ne break o ff. That' s why it's
best to use some sort of hanger
to support the li ne from above.

Use Tv-style standoffs to keep
the ladder line away from the tower
legs. Don'toverlook the aluminum
spouting and siding. Newer homes
use all-plastic downspouts and
siding. but check anyway.
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1'11010 A . Seventh graders )(//1/1' .1' and Mall enjoy space -ret.ned
activities like building dioramas,
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"Ellie Van Winkle NfJQCX and her
husband Rip NVfJM created the

BARC Jr. club for youngsters interested
in ham radio. "

My Famous Words

Like most hams, o ne of the
things I like best about goi ng to
the Dayton Ha mVent ion every

Ham Radio Family Night

A good magazine to su bscribe
10 for your cl a ssroom is Odys
xev, p ublished by Cobble stone
Publish ing , Inc .. 7 School 51..
Peterborough NH 0 3458 . Co p
ies of the issue ruled " Magnifi
ce nt Mo on" ma y st ill h e
available . Call (800) 82 1-011 5.

It 's also fun 10 have the kids
bring in model s they've bu ill.
Commercial plastic model kits
of the Command Module, Lun ar
Mod u le , a nd Satu rn 5 rocket
(stock numbe rs 5mD . 50&I and
5082, respccnvety) arc available
a l local hohh y s tores from
Monogra m Model s. Have fun !

"Beautiful!
Beautiful!
Magnificent
Desolation!"'
(Edwin Aldrin)

"That's one small
step for a man,
one giant leap for
mankind." (Ne il
Armstrong)

"Because of what
you have done,
the heavens have
become a part of
man's world . For
one priceless
moment in the
whole history of
man, all the
people on this
ea rth are truly
one." (President
Richard Nixon)

"Here men from
the planet Earth
first set foot upon
the moon. July ,
1969 A.D. We
came in peace for
all Mankind."
(NASA)

Famous Words

'Houston.
Tranquility Base.
The Eag le has
landed." (Neil
Armstrong)

A description
of the moon

Presidential
phone call to
the astronauts

The first step
on the moon

The plaque

Event

The moon
landing

Table 1. Do-it-yourself quotation chert,

Teacher Resource Laboratory' at
(30 1) 286-8570 to ge l the loca
l ion and phone number of the
ce nte r nearest you.

For a 26 -m inut e v ideo of
t he Apoll o 1 1 mi s sion con
tact KAS A Ce nter for Ae ro
"pace In rorma u on a l (30 1)
62 1-0390.

One fu n acti vity you can do
wi th your cl ass is 10 ha ve them
write the famous sayings asso
ciutcd with the landi ng . Talk
about those famou s quotations

a nd what they mean . why is
eaeh q uote so memorable ? Then
have the students put themse lves
in the place of each author. What
wo uld they be seei ng, hearing ,
and feeli ng '! Make a chart and
have the children add their o wn
quotes ( 'iCC Table I).

sc hoo l project s (P hoto A). Con
tact the Young Ast ronaut Coun
c il a t 1308 19th S t . xw.
w ashington DC 20036: (202)
6 82-19 84 .

NA SA Te a ch e r Re sou r ce
Ce nters in 11 locations around
the co untr y offer educational
videota pes. slides, audio tapes,
puhli c ation s. te ach er g uides,
a nd mo re . C a ll the ;'IlA SA

Goddard Space Fl ight Center

wit h a se nse of the mission ' s
impact on their lives.

Plan your research strategies
we ll before you in troduce Ihi s
u nit o f study. Work with your
school's librarian as well as with
local library personnel. Help
gather vid eotapes. newspapers.
magazines. and documentaries
to be made a vailahl e. Be sure 10
check ou t organizations that will
have mat erial s a va ilable fo r
cl assroo m use. suc h as Th e
Young Ast ron aut Counc il. with
its Yo ung Astronaut Program
and Youn g Ast ron au t Clu bs .
They can provide information.
curriculum materials, act ivities,
and lots o f ideas for your Apollo
I I and o t he r s pa c e -rel ated

_ _ _ _ !l _ _ -
P...oI O_ __ -

I II' .;:" . IE: =C~"".- ••D-.
" . '\. E::: =ill
l!I" lIiI=I ·I:JII

. tt: I:: U r

- "19
'£'

WITH CLRSS

\

HRMS

stimulating and exciting series of
activities in volv ing space and
comrnur ncauons.

Twe nty-e ight years ago, on
Jul y 20, 1969, an es timated one
b illio n pe ople a ro u nd th e
world- a quarter of the Earth' s
po pu latio n- watc hed the fi rs t
manned moon la nd ing on tete
vision. If your students can learn
about the A pollo 11 mission and
the moon , they'H come away

Every year, o ne o f the favorit e
enric hme nt units in our ham ra
dio class is the one we do about
the space program. Mayne )'OU

can' I always he speaking w ith one
o f the as uo bams. or may toe your
sc hool won 't get picked 10 par
ticipate in the SA REX program,
hut you certain ly can provide a

Blast Off With Exciting
Activities

Carole Perry WB2MGP
Media Mentors Inc .
P.O. Box 131646
Staten Island NY 10313-0006



Photo B. Elmira Bebe Greenlee KD(}GE elmering Tracy Shelton
(now KB0BX) f or her Novice license . Photo by Ellie Van Winkle
N0QCX.

OVER

10
YEARS

0" S ERVICE

1985 · 19%

parent s, kids , and Eimers all
e ducat i ng eac h ot he r in a
variety of wa ys .

3 . The socia l izatio n a s
pe ct-the getting together of
everyone with the children ' s
be st in te re s t s at he art is
ex tre mely va luable .

4 . Fa m ily Ni gh t he l ps
pa rent s , kid s an d Eimers
evaluate possi bl e candidates
for the Dayton Youth Forum,
as well as for local speaki ng
engagements.

By sponsoring the very suc
cess ful BARC Jr. group, the
Boulder Ama teur Radio Club
has provided the rest of us with
an excellent role model. Getting
youngsters caught up in the ex
cite me nt of wholes ome an d
st i mulati ng ac tiviti es with
adults can only have positi ve
ripple effec ts which will keep
goin g on and on for years to
come. I am delighted and proud
to feature the out standing work
of this group. I know we all wish
the m conti nued success . See
you at Dayton! II

cmaL:.inc.
P.O. BOX 2042, CARBONDALE, IL 62902
618-529-4525 Fax 457-0110 BBS 529-5708

CIRCLE 142 ON READER SERVICE CARD

enjoy Family Night . It gives
them an opportunity to di scuss
community service activit ies,
sha re stories abou t speakin g
around the world , te ll ab ou t
the ir young ham net and
foxhunts , and talk about learn 
ing CW and theory. The chil
dren explai n to the ir fam il ies
all about Field Day, building
kits, designin g and build ing
ante nnas and fun d rais i ng
proj ec t s . The y a lso s pe ak
proudl y of the i r wond erf ul
presentat ions at th e Dayt on
Youth Forum and of how to get
mo re you ngst e rs i nt o the
hobby.

As seen thro ugh E llie 's
eyes , the value of a Family
Night come s fro m:

I . Educati ng the famili es
about the ir children ' s ac tivi 
ties and gai ning an apprecia
ti on o f the d ed ic a t ion of
the ad ults who prov ide the
in struction .

2. Cross education-parents
educating one anoth er, kid s
ed uc a t i ng o th e r ki ds, a nd

column. Certainly modi fications
to suit individu al club needs
sho uld be cons ide red by any
club with a growing number of
young people in it. It ' s impor
tant for the children coming into
am ateur radio to know that they
are welcome and that the y are
encouraged to participate.

Why a "Family Night"?

The purpose of the cl ub's
Family Nig ht is to share the
BARC Jr. activit ies with other
fa mily members. It provides a
chance to enlig hten parent s
abou t the ham radio teaching

program, the progress of the ir
ch ildren, and to introduce them
to the Eimers and Elmiras who
provide the instru ction. Ellie
also likes to have t he parent s
get an unders tand ing o f the
value of the hobby to young
people.

After three years of operation
with BARC Jr., the EImers and
the childre n felt a need to share
with the involved fam ilies what
and how the kids learn , and why
the kids and Eime rs so enjoy
gett ing together each Saturday
at 2:00 p.m. for one and a half
to two hours .

Accordi ng to the Van
Winkl es, and what I observed
on the tape, the childre n reall y

-

year is mak ing so ma ny new
friends. I met Ellie Van Winkle
N0QCX from Boulder. Colo
rado, nearly five years ago at
Dayton. She is a retired kinder
garten teacher, and she and [
bonded i nstantly. Ell ie and
her husband Rip NV0M created
the BARC Jr. club fo r young
sters in terested in ham radio
(Photo B).

Over the past few years, the
Van Winkles have become good
friends who share all of BARC
Jr.'s act ivities with me. With
thei r tremendous efforts, and the
help of interested paren ts and

other club members, they have
provided me with some of the
best presentations at the Dayton
Youth Forum in the pas t four
years. For Dayto n Hamvention
'96 the y outdid them selves by
training and bringing the BARC
Jr. Dayton Team to do a presen
tation. The children had a round
table discussion about why their
club was so successful and how
they managed to raise money to
come to Dayton. It was a wonder
ful and informative presentation .

Last month, Ellie sent me a
video tape of the BARC Jr. Fam
ily Night. There are so many
good things that come out of a
night like this that I decided to
share it with the readers of this

"The children explain to their families all
about Field Day, building kits, and

foxhunts, and speak proudly of their
accomplishments. "
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Number 88 on yo ur Feedback card

Radio Bookshop

UPORTfS

Danger!

In " Bui ld T h i s Re c ei ve r
Preampli fie r," which appeared
in the January issue, beginning
o n page 26, the re arc a couple
of weird glitches in the sche
m at ics . O ne of them coul d be
dangerous 10 the builder.

M o s t im porta ntly, t ' i g, 4
should look like thi s:

to the secondary. T his is a dan
ge ro us e rror and cou ld cause
ser-ious proble ms if hu i lt the
way it is shown in the Jan ua ry
issue.

Then, the o ther poi nts, In Fig,
I , the un ident ified resis tor in the
lower left (from Q I to ground)
should be R2 (5 .6k). CS should
show a connecting dot to +9 V,
and the device identified as "or
is actually Q2 .

Enhanced Schematic

A lso in the J an ua ry issu e ,
in N4UAU '~ " En hanced Au
tom atic Vo lt a ge Con troller"
we have a f e w thi ngs to
straighten o ut . O n pa g e 42,
in the schematic:

Pin 3 should not be connected
to ground . If it is built as shown.
the re will he a big puff of smoke
and o ne very un happy builder.

The unlabeled res istor by T l
is Rii.

The unlabeled re s isto r near
C I is R 15. 1t has a val ue of ofor
the Bar Mode and 360n for the
Dot Mode.

O n page 45, in the Pan s List ,
the values for R4 and RS are
reversed .

J , Frank Brumbaugh KB4ZGC
also brought something to our at 
tent ion from the same parts list
all resi stors should not be 1.4
wall ; they should he 1/4 watt .This
was a compucr translation error, hut
we apologize for any contusion. fa

D I IN4001

Radio Bookshop

AR464.~ Satellite Antbol"I:Y rne latest
infor mation on OSCARs II through 13 "s
well as the RS satellites, the usc of dig.itat
modes, lracki ng antennas. RUDAK .
min(l<:mllputer, and more ! S I0 ,00
AR44R.' Wea lher Sa tellite lIand hook
by Dr. Ralph Taggart WARDQT.
Expanded and revised to relk ct 10·

day's weather-fax satelli te ledllmlogy.
$20.00
AR4653 Com p;on ion Software ror
Weatht'r scremte lIandhook 5,1/4'·
l\tS-DOS floppy $ 10.00

AR385 1 lIints a nd Kinks Ideas for
SCll ing. up your gear for comfortable
efficie nt operation. $ tO.oo
ARRL l.kense ~1" n "at s :

AR4 l81 T~hn i c i a n Class $6.00
AR4611R General C lass $12.00
AR3274 Ad , a nced Class $12.00
AR3282 Ex tr a Class $8 ,00
AR3185 The SaM lite Experi menter 's
Handbook by Manin Davidoff K2UBC
Expanded and revised. Fo".""sing 0"
smd li' es buill by and for the international
radio amate" r community $20,00

Phone 81)()-274· 7373 '" t\03·9 !4~MISX. FAX tilJ3-Y:2 4-~(, 13 . "r "'-"to <mk r r",m 00 p' ge 88 for
"nlering infurm.uiun,

Radio Bookshop
ORDER FORM

S&W·f.::==TOTAL s',

Ground

l--__ +9 V

-L..1C 1 470 UF
25 V

Fina lly, in Fig , 3 , the words
"flnt side down" were om itted.
Vole apolog ize fo r these e rrors.

wSG\\1\'V :"Oo>-Coo.. \'kIco, Man ual, Pan <n
Rules bv (jordan W~'lol , !.eam h<m' 10 tv:" a ham
radio ,,,,,,,alOr $29.95
W5GWNC Tcd mirian CI;"" !.i,..."",
' lanmd: New No-Codt'-by Gordon\Vest. This
book COVer ' ",<:rything you need 1O hoco"", a
fochnician Class Ham. Evt'lJ' question and
anSwer on !he e":lIlunation is found in this one
b<JuI;.. K "C Perm 610awliea!ioo. $9.95
X'AL-t llle Crystal s<:tllandbool< by I'hit
An""'"on W0Xl Wantt" givea kid an c><ci ting
present? Or maybe yOllfSelf? CrySlai SCI' are
ali,'e and fun. Hcore·sa whole oc.:.k packed with
crySlal set cirruits that :myone can boitd. Now
slm, saving tm.".. oatnlC",1 bo,es. okay? I.l.l
reses $10,95

6.3 VAC

-

Books for
Beginners

l i\B4354 Ht1:i nner 's lIaOOI"",,, orAmatenr
Radio by O ;.y LlsIL'T W57J'V 3'15 fOI~"'"
Wonderful book for newcomers. It is basic and
",~Jl iljusnatcd. Even if you have all !he other
ham hand""'-,I;s. >",,' 11 sti ll fi nd this o~ useful
$22.95

Phone ~(~)-274·H73 or 60.'-914-0058. FAX
W'·9:: 4-~~l:l. Of ,ee ONfI form on lhi, page
for (",kr;n~ iMnrm" tion

T he transformer is not sup
p o s ed 10 have connccticns
f rom the tra ns former pr imary

Phone _

------ State - Zip - - Country - - -

Exp ires
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REP-200 REPEATER
A mlcroprocessor-controlled repeater with

full autopatch and many versatile dtmf con
trol features at less than you might

pay for a bare-bones repeater

or controller alonel

G et m ore fea tu r es f o r your d o llar wit h o u r

LOW NOISE RECEIVER PREAMPS

,

LNG-( ) G ...As FET PREAMPS
STILL ONLY $59!

• Make your friends sick with
envyl Work stations they don't
even know are the re.

• Install one at the antenna and
overcome coax losses.

• AV8i/able for 28· 30, 45-56, 137-152, 152-172, 210-230,
400-470, and 800-960 MHz bands,

LNW-( I ECONOMY PREAMPS

~
' ONLY $29 kit, $44 wiredltosted

, " • Miniature MOSFET Preamp
• Solder terminals allow easy

connection inside radios,
o Avai/able for 25-35. 3~55, 55·90, 90-120, 120-- 150.

150-200, 200--270, and 400·500 MHz bands.

Hamtronics has the world's

most complete line of mod

ules for making repeaters. In
addition to exciters, PoI'S, and
receivers, we offer the fol

lowing controllers.

COR-3. Inexpensi~e, fiexible COR module with timers•
courtesy beep, audio mixer, " ...on ly $49Ik it, $79 wit

CWID, Traditional diode matrix rn'er. ...... .. ,kit only $59

CWID.2. Eprom-controlled 10 'er. ..only $54Ik it, $79 wit

OVR-1, Record your own voice up to 20 sec. For vo ice
id or playing club announce ments, ...." $59/klt, $99 wit

COR-4. Complete COR and CWlO all on one board. 10
in eprom Low power CMOS only $99/kit, $149 wit

COR-6. COR with real-voice id. Low power CMOS,
non.volatile memory. .. k it only $99, wit only $149

COR-5. jJP control ler with autopatch, reverse ap, phone
remote control. lots of OTMF control functions, all on one
board, as used in REP-200 Repeater, . $379 wit

AP-3. Repeater autopatch. reverse autcpatch, phone
line remote control, Use with TO·2. .. .. . kit $89

TOo2. four-digit OTMF decoder/controller. Five latching
on--Qff functions, toll call restnctcr. " , kit $79

TO-4. OTMF controlle r as above except one on-off func
tion and no toll call restnctcr. Can also use for select ive
calling; mute speaker until someone pages yOll.. , kit $49

• kit still only $1095
• factory IISsembled still only $1295
SO·54 , 143-174, 213-233, 421>-475 MHz, (902·926 MHz . hghtly ~i!Jher . )

fCC lyp• • OUpl.d tor oorn"""<:l.I . ....iC<l in 150 & 4SO MHz ban<lO

Digital Voice Recorder Option. Allows message
up to 20 sec. to be remotely recorded off the air, Play
back at user request by OTMF command, or as a period
cal voice id, or both, Great for making c lub announc o·
mente! ."......" only $100,

REP·20OC Economy Repeater. Roal-voice 10, no
dtmf or autopatch. .... ,... Kit only $795, w&t $1195.

REP-200N Repeater. Wrthout controller so you can
use your own. " ..... Kit only $695, w&t $995.

V.ew Catalog on our Web slle '
www.h am tronics .com

c·mad: jv@hamtrolllcs.com

SUBAUDIBLE TONE
ENCODER/DECODER

VHF & UHF POWER AMPLIFIERS.
Output levels from 10W to 100W Starting OIl $99.

FM RECEIVERS:
• R100 VHF FM RECEIVERS
Very sensit ive - 0.15IN. Superb
selectivity - both crystal and
ceramic iF filters. >100 dB
down at ±12kHz, best available
anywhere, flutter-proof squelch.

fo r 46·54, 72-76,140-175 , or 216-225 MHz. ... . " ...
..,....." ......" .... ......." ........ ,...... kit $129 , wit $189

• R144JR220 RCVRS. Like R100. for 2M or 220 MHz,
with helical resonator in front end..." kit $159 , wit $219

• R451 FM RCVR. for 420--475 MHz. Similar to R100
above ......... ,...... .,kit $129 , wit $189

• R901 FM RCVR. 902·92 8MHz .$159, wit $219

FM EXCITERS: "lIN output, continuous duty.

• TA51: for6M, 2M, 220
MHz .. kit $99, wit $169,

• TA451: for 42Q--475 MHz.
." .. kit $99, wit $169.

• TA9 01: lor 902-928 MHz,
(0.5W out) ....", wlt $169.

Go on a ham satell ite adventure! Add an
other band for the next contest. Thrill in the

excitement of building your own gear, and
save a bundle.

No need to spend
thousands on new
transceivers fo r
each band!

• Convert vhf and uhf signa ls to/from 10M.
• Even if you don't have a 10M rig, you can pick up very

good used xmtrs & rcvrs for next to nothing .
• Receiving conveners (shown above) available for

various segments of 6M, 2M, 220. and 432 MHz
• Kits from $49, wiredltested units only $99.

• Xmitting converters (at
left) for 2M, 432 MHz,

• Kits onty $89 vhf or
$99 uhf

• Power amplifiers up to
50Woutput.

.sz» Access all your favorite closed repeatV ers with TD-5 CTCSS Encoder/Decoder

Encodos all standard sub- • r-c-:
audible tones w;th crystal ac- !Ill' """_,

~~:: :~I:Ct:~~ eni~~~~~ , ~
hensive manual also shows
how you can set up a front ,' ,
panel switch to select be- , '0\

tween tones for severa l reo (" •
peaters , Receive r decoder
can be used to mute receive audio and is optimized for in
stallation in repeaters to provide closed access. High
pass Imer gets rid of annoying buzz in rece iver.

oTD-5 CTCSS EncoderlOecoder Krt .. ..... on ly $39 ~::::':::::::::::::::;::=::::::~=::':::=::::=:'-j
.TD-5 CTCSS Encoder/Decoder Wlredltested .. ." ..$59

--

.l'. -.-
-~~

-@ •--

Join the fun. Get
striking images di
rectly from the
weather satellitesl
A very sensitive
wideband fm receiv
er opti mized for
recoption of NOAA APT and Russian Metoor weathor
fall images on the 137 MHz band

The R139 is lower cost and easier to maintain than
synthes ized unrts, And rt is designed from the groun d up
for optimum satel lite reception; not just an off-the-shelf
scanner with a shorted-out IF filter!

e Get time and ire
NEW cuency checks

without buying
multiband hf rcvr. Hear solar
activ ity reports affecting radio
propagation. Very sensitive
and serecuve crystal con

trolled superhet , dedicated to listening to V'NW on 10.000
MHz Performance rivals the most expensive receivers.
o RWWV Rcvr kit. PCB onty .. " .. ......" ....... " ......" $59
• RWWV Rcvr kit with cabt, spkr, & 12Vdc adapter ,$69
• RWWV Rcvr wit in cabt w~h spkr & adapter __ $129

Covers all nve satellite channels, Scanner circUit and
recorder control allow you to automatically search for and
tape signals as satellites pass overhead, even while away
from home.

• R1 39 Re-c8i~.r Kit less case , $159

• R139 Re-c eiver Kit wiltl case and AC power adapter $169

• R139Re-cerver wit in case withACpower adapter $:!39

. Intemal PC Denmulator Board and Imag i"9 Software , "" $289

• Tumstile Antenna .. " ". . ,$119

• Weather Salellite Handbook ".. .. .. .. " ,$20

WWV RECEIVER

~ Our new RWX is a very sensitive and
~ selective Hamtron ics~ grade receiver
to monitor critical NOAA weather broadcasts.

Excellent O.151lV sen-
sitivity provides good recec 
l ion even at distances of 70
miles or more with suitable
antenna . No comparison with
ordinary consumer radios! ""==~-- ...j;

Automatic mode provides storm watch. alerting you by
unmuting receiver and providing an output to trip remote
equ ipment whe n an alert lone is broadcast.

Essential for airports, police and fire departme nts.
CAP, broadcast stations, state andlocal eme rgency man
agers, amate ur repeaters - anyone needing a professional
qua lity receiver. Because of ils reasonable price , it is also
handy for bikers, hikers. boaters, hunters . farmers _ or
anyone who needs up-to-date weather info and emer
gency wam ings, even from distant stations,

Small enough for emergency or portable use, it can
even be powered from a small 9·12V battery when
needed. Crysta l controlled for accuracy: all 7 channels
provided (162.40 to 162,55),

You can bUy just the receiver pcb module in kit form or
buy the k ~ with an attractive metal cabinet , AC power
adapter, and bum-in speaker It is also available factory
wired and tested.
o RWX Revr kit, PCBooly .,. .. ".$79
o RWX Rcvf kit withcabil'lel. speaker, &ACadapter ..-'.. $99
o RWXRevr wired/tested incabeet with speaker & adapter..... $139

Finally - A Professional
Quality Receiver to Monitor

Weather Broadcasts!



I

MICROCELL MAG

A full range of cellular
anfennas is available: hole
mount, magnetic mount,
on-glass and base station.

SKA SKA 901 C SGM 900

81 •
46049 VOLTA MANTOVANA .MN . ITALY . Tel. 139)376/801515 .Fox(391376/801254
NO~TH AME~ICA OFFICE: TORONTO · CANADA . TEL 15191650 9277 -Fax 15191650 1779
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