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Where should | point my antenna during a contest
to maximize rate/score?

Easy question, but the answer is a little less clear.
Sometimes it's obvious as to where to point your
antenna, other times its contrary to intuition. If you want
to work the USA, East usually does the trick from
California. But this is not always the case.

Often the direct beam heading works well, but
often the incoming path is not direct. The path can be
skewed, via backscatter, or via longpath. When and
where to point your antenna is the key to maximizing
your score. Often there are multiple paths open at any
given time, so sometimes you will need to pull yourself
away from the JA run to catch the late afternoon
Africans. Its hard to do, but you can bet a seasoned
competitor will know when and where to look.

How do you know which is the best direction?
Well, a lot is based on experience. But often if you just
ask your NCCC colleagues where to point you antenna,
you will get lots of great ideas. And of course by trial
and error, since conditions are always changing.

This past weekend in the SSB WPX, 10m was a
great example of requiring experience AND trial and
error to find the best path. 10m was open to South
America during most of our daylight hours, and even
well past dark on their end (at least at N6RQ's). The
direct path was the way to go for South America. But
with the antenna pointed nearly due south, we were
working a few W4s and even a few ZLs. Trying to
maximize the potential to work more ZLs and maybe a
VK, we turned the antenna directly on ZL, but that made
things worse. Turning back to South America, and we
got called by another ZL almost immediately.
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Often in marginal conditions as we are now having,
the best place to point your antenna is the area of best
propagation. While this maximizes your signal to that
area, it is also quite likely that this is the best place to
point your antenna for unlikely paths. 15m during the
WPX was another good example. On Saturday, 15m
was open to JA, but closed down after a while. | turned
the antenna to VK/ZL, which was still coming through,
and | was rewarded by a new series of JA callers. |
turned the antenna back to JA, and JA signals almost
disappeared. Back to VK, and the JA's called again.
This is a typical skewed path, an one to consistently
check. Another typical skewed path from here is over
Africa. If Africa is coming in well, but EU is almost non-
existent on the direct path, point your antenna to Africa,
and you will often be called by Southern European
stations. ¢

Knowing when to check for longpath can also pay
off. Many times on 20m in the morning, EU might be
weak via short path, but may be louder via long path.
Often listening carefully for signals that have the typical
long path flutter will be the key that you should take a
closer look at long path.

The bottom line is you need to exercise your rotator
in order to find the best path. The best path may be
less than obvious!

Many thanks for the opportunity to serve the NCCC.
Please give the next round of NCCC officers a boost of
confidence by turning out for the NCCC elections to be
held Wednesday April 17 at the H.P Santa Clara
location. Elections are being held on Wednesday,
since that Friday is Visalia! 73, and CU in the pileups.
Kenny , WM2C



WRTC-96 PRESS RELEASE #7
Redwood City, CA
April 3, 1996

WRTC-96 ANNOUNCES SELECTION OF TEAM
MEMBERS

WRTC-86, Inc. announced today selection of the 104
team members who will compete in the World
Radiosport Team Championship competition scheduled
for July 13 and 14, 1996. The WRTC competitors will
enter the IARU HF World Championship contest as 52
two-person multi-operator, single-transmitter entries.
All 52 teams will be located near San Francisco Bay on
flat terrain in relatively close physical proximity so as to
minimize propagation differences, and all will run 100
watts output to nearly identical antenna systems. By
eliminating many of the station and propagation
variables normally associated with radio contesting, the
WRTC strives to present a meaningful head to head
competition in which the winners can rightfully claim to
be "the best of the best."

The WRTC competition will begin at 12:00 UTC on
Saturday, July 13 and run until 06:00 UTC on Sunday,
July 14. The WRTC teams will operate both cw and
ssb on 40, 20, 15 and 10 meters and may be contacted
once on each band-mode (i.e., 8 contacts are possible
with each WRTC station). The WRTC stations will be
easy to identify because they will be using distinctive
"1x1" callsigns specially approved by the Federal
Communications Commission for the competition.
Those callsigns will be W6A through W6Z and K6A
through K6Z. In addition to the regular IARU HF
Championship awards, there will be a whole family of
separate achievement awards available to those who
work the requisite numbers of WRTC stations.

Twenty-two teams operated in the first WRTC
competition which was held in Seattle, WA in 1890.
Eleven competitors in this year's event, including
Defending Champions K1AR and K1DG, are veterans
of WRTC-90. Their callsigns are noted with asterisks
in the competitors' listing:

6. Team Bulgaria

7. Team Canada #1
8. Team Canada #2
9. Team Czech Rep.
10. Team Finland
11. Team France

12. Team Germany #1
13. Team Germany #2
14. Team Hungary
15. Team ltaly #1

16. Team ltaly #2

17. Team Japan #1
18. Team Japan #2
18. Team Japan #3
20. Team Japan #4
21. Team Lithuania
22. Team Poland #1
23. Team Poland #2
24. Team Russia #1
25. Team Russia #2
26. Team Slovenia
27. Team Spain #1
28. Team Spain #2
28. Team Sweden
30. Team UK

31. Team Ukraine

LZ1SA +LZ2P0O*
VE3EJ + VE3IY
VE7NTT + VE7CC*
OK1CF + OK2PAY
OH2IW + OH1JT
FEFGZ + F5MUX
DK3GI +DL1IAO
DL5XX* + DL1VJ
HAODU +HAOMM*
IN3QBR + ITSTQH
ITSBLB + IT9VDQ
JE1JKL*+ JH7WKQ
JH4NMT + JESMAS
JH4RHF + JABRWU
JH7PKU + JO1BMV
LY2lJ +LY1DS
SPBAZT + SPOFKQ
SPSIJU + SPSHWN
RV1AW + RW1AC
UA3BDPX + RZSUA
S59A + S56A
EA4KR + EA1AK
EA7TL +EASKB
SM3DMP + SM3CER
G30ZF + GIONWG
uT4uzZ + UT1IA"

1. Defending Champs
2. Team Argentina

3. Team Australia

4. Team Belgium

5. Team Brazil

6. Team Bulgaria

7. Team Canada #1
8. Team Canada #2
9. Team Czech Rep.
10. Team Finland

K1AR* + K1DG*
LUGETB + LWOEUJ
VK5GN + VK2AYD
ON6TT + ON4WW
PYSCC + PYOFF
LZ1SA +LZ2PO*
VE3EJ + VE3IY
VE7NTT + VE7CC*
OK1CF + OK2PAY
OH2IW + OH1JT
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32. Team USA #1 K1Kl + K3UA
33. Team USA #2 K3LR + WAS8YVR
34. Team USA #3 K4BAl + KMSP
35. Team USA #4 K6LL + N2IC
36. Team USA #5 K8CC + K5GO
37. Team USA #6 KF3P +KR2J
38. Team USA #7 KROY* + K1TO
38. Team USA #8 NBTV +K7SS
40. Team USA #9 W2GD + WOUA
41. Team USA #10 WX3N + K5ZD
42. Team Yugoslavia YU1RL + YT1AD
43. Wildcard #1 5B4ADA + S53R
44. Wildcard #2 9A%A + 9A3GW
45, Wildcard #3 DJBQT* + DJ2YA
46, Wildcard #4 12VXJ + [4UFH
47. Wildcard #5 K4UEE + N8BIG
48. Wildcard #6 NP4Z + WCA4E
49. Wildcard #7 RU3AA + RV3AJ
50. Wildcard #8 UN2L + UN4L

51. Wildcard #9
52. Wildcard #10

WN4KKN + N6TR
ZS6EZ + ZS6NW

For additional information about WRTC-98, contact Rusty
Epps, WEOAT at 651 Handley Trail, Redwood City, CA 94062,
USA or via e-mail at epps@netcom.com. Past press releases
and related WRTC information are available by sending an e-
mail message to wric-inffo@dumpty.nal.go.jp with the two
commands #GET HELP and #GET INDEX on separate lines
within the body of the messge. You also may access the
WRTC-96 Worldwide Web site

at http://ourworld.compuserve.com/homepages/n6ip



Contest Calendar -we

April 12-14

Japan HF CW Dx Contest

April 25-26

Int'l HF Centest'Chernchyl Memaonal
April 27-28

Heilvetia (HB2) Cortest

May 4.5

AR International DX Cortest

May 25-28

CO WwW WPX CW Contest

Jurve 22-23

ARRL Field Cay

July 13-14

AR HF World ChampWRTE "38

Northern Califormia Contest Club
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CQP Results on Web Site

They're up!

Took guite a while to reformat, but they came out
great.

Check em out at http:.Vourwordd.compuserve. com/
homepages/néip/cgp

April Contest Tip

During the sarly spring months its 8 excellent
goporiunity 1o take a lock at vour cantest station and
effect repairs and improvemenis

Tower/Guys: Inspect your tower and guys for
corrosion. Pay paricular attertion 1o the guy hardware
and apply gaod corrosion meintenence on the tower
and guying sysiem,

Rotator:  Inspect the rotator, cabling, connectars and
hardware, Pay attention ta fubrication of the ratator. 1
ils baen in the tawer far & few years, il should ba
lookad at.

Coax: Check all coex connections. Pay attention to
wealthar seal beats, or taping. Check the coax sarvice
ioop for wear and possible camaged outer coax sleave.
If you use cable tigs 10 secure the coax to the fower
check them I they are nat IR resistant thay will break
eaisiy and should be replaced. Use Black cable tias.

Shack: Labeling [tems in your shack such as
ertannas, amplifier settings, which ralays salect which
antenna, elc., is a stalion must. Label coex feeds and/!
ar rotatar controd lIinas,

The above items may jusi halpg prevent a calasirophic
failure when your into a sesious contast this fall
Lamy MFES

NCCC ELECTIONS

When: Wedneaday, April 17, 1998

Why Wednesday? Friday is Visalial

Location: H.P Santa Clara, Auditorum downstairs
Time:  &:30 for Pizza {From Give Pizza Chance)
T:20 for elections and NCCC relevant discussions
Comae aut to elect the pew NCCC Officials!

Bl BE Jop Faqe 1



Found on the Internet

Something I've wanted to do for a long time now is set
up a web page devoted to *operating*. A common
theme on this (and the contest) list has been "listen to
the Olde Timers, for they have knowledge." In some
cases this actually turns out to be true :-)

I would like to start collecting some of that wisdom and
place it online.

One of the more popular topics has been: how do | get
a *#@! QSL out of XYOFOO? | know there are people
on the DX list who can provide a lot of experience and
advice on this one! "Contesting 101" is another popular
topic. (Have any of you *not* followed the recent "when
and how to sign your call" discussion on the contest
list? :-) SSTV? VHF DX? QRO? They all have their
quirks. The "hot" operators of today only got there on
the shoulders of their mentors.

Nearly everyone reading these lists does so because
they want to learn.But if everyone just listens, the list
(and the web site, and the ham community at large)
soon starts looking (and sounding) like 10m. The band
may be open, but if nobody calls CQ there won't be any
contacts.

So why do this here? Glad you asked :-)

You may have seen some of the online "amateur radio
magazines" that have popped up on the Web over the
last six months. It seems like every one of them has
turned into @ commercial advertising forum with nothing
but ad's. And with the exception of a few sites, most of
the ham radio web pages are just links to other sites
containing links to other sites, ... Once you go through
25 levels of recursion you just feel like turning off the
computer. One of the goals | had in setting up this site
was to provide *original* material for the ham
community. Doing this requires *input* from the ham
community. I've seen some pretty bright people post
insightful information to the lists here; | know you're out
there. How about sharing your knowledge in a more
permanent setting?

Obviously, writing for the web site doesn't pay as well
as writing for the ham rags. (Although the difference is
pretty small.) Considering the information you have
*received® from the lists and the web server, this
shouldn't be an issue, anyway. Why not spend some
time contributing back to the ham community?

There are *many* subjects that could be covered:

* What are the tricks involved in getting a QSL
from arare DX station?

* How not to make a QSL manager mad.

* Why it's important for the "little-gun" stations to
send in a contest log!

* Station grounding (or: No More TVI!)

* Why AX25 BBSs are eeevil :-)

* How do | get <mumble>log to run under
Windows85?

* The joys of 6m DXing

* *Effectively* using the Packet Cluster network

* Getting the most bang-for-the-buck using city-lot
antennas

*0-60in 58 seconds: CW for the musically
impaired etc.

Get the drift? Crank up your copy of Word Perfect and
have at it! Share the wealth! Fame and fortune await!
(Well, maybe a link in the Lycos index ...) Ideas,
comments, submissions, whatever, to me via private e-
mail, piease. (Don't CC the lists.) If your English won't
pass the parser, but your C (or FORTRAN :-) will, don't be
shy! | have plans for you, too :-)

Finally, based on the recent feedback I've received about
the ve7tcp.ampr.org system, I'm thinking about setting up
a new mailing list for the purpase of discussing where the
system should go in the future. Let me know if you're
interested in joining. (Beware that proposing an idea wiil
usually make you the project leader :-)

--lyndon (still trying to find time to get the Drake back on
the air ...)

From: Lyndon Nerenberg (VE7TCP)
<lyndon@ve7tcp.ampr.org>

Internet Tibit
1997 Contest Calendar - Help!

Dear Friends,

| plan to make a contest calendar for 1997, which should
have included also colour pictures from various contest
stations. | should be very glad if | could add also Your
station (antenna farm, detail or operation position). If
You have such a picture in a good colour quality (best
way as DIA or bigger print) and You will agree to include
it, please let me know. | will send You a SASE.

73 Karel, OK2FD
rstudio@login.cz
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Why an Antenha Radiates

You don't have o know how an antenna works to use one, but getting a handle on this
subject can deepen your understanding of radio. Here's a searching look at the mysterious
process by which our antennas hurl energy from Here to There.

by Kenneth Macleish, W7TX
740 E. Chula Vista Rd
Tucson, AZ B5T18

Reprinted with Permission from
Nov 92 QST; copyright ARRL

i
-

Fig 3=The alectric fiald af an alssiron thal was accaleraied racenlly. The rasuiting
disfBa&ncs i [ha I!l!"-d ig raveling auiward af ihe speed of light. The transvarse
companant of tha cistwmed fald = the radiation fialg,

Why an Accelerating Electrmm Rodintes
We've described the radiation Meld of a

wibrating elecfron, bl we HBaven't vet
eaplained why it happens. The answer is
hidden in Fig 34,

Suppoass thar, unel a short whils ago, an
eleciron was held ar ress ar poiot P oin
Fig 34, 1t was then sccelerated briefly o the
right by our tweszers and afierward was
kepr moving to the right ar constant speed.
AL the present tme [which we'll zall dme
zerad, the =lectron is passing point O

Fig 3A contains {wo crcles, The larger
cirgle (the cutermuost broken Ges) is centered
at P and has radios egual to che dispanes
Light would teavel in the nrerval from the
beginning of accaleration until time zervo,
The smaller crcs is centzred ac the spot
occupied by the electron ai the end of
aceelerarion; e eadiue is equal 1o the dis.
[ance light would travel betwesn Lhe end of
acceleration and tme zero. As time marches
on, the circles evidently grow af the speed
of light. The space betwesn the clreles is
cgual to the discance bght would ravel

during the peniod of accelemanon, [ the elec-
fron moves showly |n comparison with Bghe,
8t it doez in an antenna, the distanee it
covers during asceleration s somall compared
o the size of the circles, =0 the circles are
neqariv conceneric, For clarty we have greats
Iy mxapmerated e distamcs PO); it oo wontdd
be very small if drawn o scale, Now we can
determine whar the =lectric Aedd must look
like ar ome zera.

Cuatside the larger crcle, the feld at tme
z=ro is a stationary coulomb feld centered
on P, as if the edeciron had never started to
move.” [nside the smaller circle, the field is
a maving soulamb field cenlered an the dec-
tron's present position, point Q). Berween
the circles the fizld s intermediace beiwesn
the flelds in Lhe other two regions.

Mow connect the fi=ld En=s across Lhe
space betwesn the dircless and eras= the
circizs, making Fig 3B. You can se= that
the electran, while accelecating, gave hirth
to an expanding electromagnetic dstur-
bance. In the disturbed region, as shown by
the arrows, there s 3 mransverse field
componeni—the radiaion feld—in addi-
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ticn to the ourward-pointing cowlemb Held.
The radiation field resuliing from &
viltroting elecirom, Fig 2, 5 simply a
comiinuous series of such disterbances
cawsed by successive intervals of changing
accelerarion and deceleration.

The Bootstrup Forces

The radiation and induction fi=lds of a
vibrating electron exist mght down to the
electron's surface. Sines the cleciron’s sur-
face carries an elecrric charge, and since an
slectric charge is pulbed by an electric fizld,
it"s fadr 1o ask whether these felds are able
1 exert forces on the very slectron char ks
producing them. [n other words, can an
electron ““feed"’ s own dynamic eleciric
fiedd? The answer B ves. The slectron i
pulled by 1% own boomeraps! The teserers
that are providing the mobve power miest
overcome the booisimp forcss.!

The hoaestrap foress ars responsible for
two wery important peoperties of a conduc-
tor: radiation resistance and Inductance.

g 3 - R
Radiation Resistance Yersas Ohmic .,
Reslstance e =

By our definition, an alternating radia-
tbon fizld is in phage with the accompany-
ing magoetic ficld. At the surface of a
vibrating electron the magnetic feld ls
essentially in phase with the eleciron’s
speed, 50 hers the radiation fleld, and the
bootsirap force exerted by it are lkewise
in phase with this speed. The direction of
the Farce it such a4 to resist the ebectron's
motion, It is evidene thar the force feels o
our (weepers like a drag proportional o
speed, a3 if the electron were moving
through a viscous fluid. This drag force is
the camse of radiagor resisdance.

An electron moving in a conductor also
Fesls a drag Force that 15 due 1o freguent
progress-impeding collisions between the
electron and the atoms [n its path. This
drag is the cause of ohmic resistance, the
familiar K in Ohm's Law.

Both kinds of msisiance dssipate ensrgy
&t @ tate squal 1o the resistance times the
sauare of the oarrent, Of course, snergy dis-
sipated chis way dossn't actually disappear.



An alternating current, flowing against radi-
ation resistance, turns electrical energy into
radiant energy, which wings its way off into
space. Current flowing against ohmic
resistance transforms electrical energy into
heat, which is mechanical vibration of the
atoms of the conductor—the atoms vibrate
when they’re hit by the moving free
electrons.

Radiation resistance varies along the
length of an antenna wire, but it is indepen-
dent of the diameter and material of the
conductor. The middle third of a half-wave,
14.1-MHz dipole has a radiation resistance
of 3.7 ohms per foot. That’s nearly 80 times
the ohmic resistance of clean #12 copper
wire at this frequency. Closer to the ends
of the antenna, the radiation resistance is
even higher.

Inductance

At the surface of a vibrating electron, the
induction field, being 90 degrees out of
phase with the magnetic field, is 90 degrees
out of phase with the electron’s speed (ie,
the current). The bootstrap force of the in-
duction field therefore opposes the rate of
change of current rather than the current
itself. Here we see the underlying cause of
the property of inductance. In reacting to
this bootstrap force our tweezers deliver
energy fo the electron during acceleration
and receive back an equal amount of
energy from the electron during decelera-
tion. The delivered energy is stored in the
magnetic field around the moving electron
and is returned when the magnetic field
collapses as the electron slows down.

Because the bootstrap force of the induc-
tion field is proportional to acceleration,
it feels to the tweezers just like mechanical
inertia. In consequence the electron has an
effective inertial mass that greatly exceeds
its gravitational mass.

Now let’s step back and look at the fields
in and around an entire antenna. You will
recognize that the basic principles involved
apply to any kind of antenna. Because of
its simplicity, we will use an isolated,
center-fed, half-wave dipole as an example.

The Big Picture

If our antenna doesn’t contain any pith-
balls, it doesn’t contain any tweezers either.
What is it, then, that causes the free elec-
trons to vibrate? In real life it takes an elec-
tric field to move an electron. Inside an
isolated straight dipole, the motive power
comes from the combined coulomb fields
of all the charged particles, positive and
negative, in the antenna. We'll refer to this
combined field as the anrenna’s coulomb
field.

In addition to the coulomb field, the
antenna as a whole exhibits a magnetic field
that is the sum of the magnetic fields of all
the moving free electrons. It also sports a

\

e

o
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Fig 4—The coulomb field at an instant in time around a half-wave resonant dipole. A half-
cycle later, the polarity, and all the arrows, will be reversed. The spacing between the

field lines indicates field strength.
dynamic electric field that is the vector sum
of the dynamic electric fields of all the free
electrons. As we did with an individual elec-
tron, we can separate the dynamic electric
field of the antenna at any point in space
into two components, one in phase with the
total magnetic field and the other 90
degrees out of phase. We will call the in-
phase component the radiation field of the
antenna and the out-of-phase component
the induction field. Right at the antenna,
both fields are parallel to the metal surface.
It happens that the coulomb field and the
induction field fall off much more rapidly
than the radiation field with increasing dis-
tance from the antenna. At distances
greater than a few wavelengths from the
antenna, in what is called the antenna’s far
field, the electric field is essentially pure
radiation.” Closer to the antenna, we have
the near field, which is a mixture of the
radiation, induction and coulomb fields.

Action of the Coulomb Field

We see in Fig 4 a snapshot of the
coulomb field near the antenna. This pic-
ture shows an instant in time when the
right-hand half of the antenna is positive-
ly charged and the left-hand half is nega-
tively charged, as a result of a process that
we'll examine in a moment. A half-cycle
later, the polarity, and all the arrows, will
be reversed. The spacing between the field
lines indicates field strength. At the antenna
wire or tubing, the field lines are nearly,
but not exactly, perpendicular to the metal
surface.
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On alternating halves of the antenna, the
perpendicular component of the coulomb
field tries to pull electrons out of the sur-
face. This effort is generally unsuccessful
in amateur antennas because the ‘‘work
function” for copper or aluminum—the
energy it takes to dislodge an electron from
the surface—is too great. If the transmit-
ter power is very high, though, the field
may be strong enough to pull electrons out
into the air. The result is an exciting (but
power-wasting) luminous display called
corona. But because the coulomb field
leans slightly away from the perpendicular
at the antenna’s surface, it can always pull
free electrons along the surface.

At one point in the RF cycle, free elec-
trons throughout the antenna are moving
to the right at or near their maximum
speed. The right-hand half of the antenna
thereupon begins to accumulate an excess
of electrons, even if no single electron will
shift to the right by more than a hundred-
millionth of an inch. In the left-hand half
of the antenna the departure of free elec-
trons leaves an equal excess of oppositely
charged metal ions, which are stationary
atoms that have lost an electron. The
coulomb field produced by this increasing
imbalance of charges now opposes the elec-
trons’ rightward motion. By virtue of their
effective mechanical inertia (also known as
the bootstrap force of their induction field),
the electrons coast for a while against the
rising force of the coulomb field, which
eventually brings them to a stop and then



propels them back toward the left. After
the slectrons apain reach maximum speed,
now in the opposite dirsction, the foregoing
SCenario is repeated with left and right in-
tefehanped. The &nd result Is the vibratory
mation of free electrons thas eauses them
1o hear the metal and generate electro-
magnstic waves,

Mewian's second law of motion 1=k us

the refationship between the scceleration of
an ebeciron and the sum of the forces acling
on ic. In this ease, one of the forces ks the
pull af the coulomb feld parallsl w the
megal surface. The other two fonoss are the
booistrap fores of the dynamic slectnic field
and the drag of chmic resistance. Accord-
ing 1o Sar Izase, the sum af all three forses
i5 =qual to the gravitational mass of the
eleciron times it5 acesleration. We will
assume that an elemron is 5o nearly weight-
lets that its gravizatonal mass can be Set
to zero in this eguation. Then the thres
forces must always add wp o zera,
Turnlag this sevement araund another
way, we can say that the dynamls elecicic
fizld and the parallel component of the
coulomb field partly cancsl each other, the
remainkng fleld being just enoupgh o over-
come the drag of ohmic resistance. If the
ohmic resistancs i small snough 1o be
ignored, the coulomb feld ic precisely equal
and opposite 1o the dymamic electric field
everywhere on the susface of an antenna,
This result leads to a procedurs, which
amouncs to the construetion and inversion
of & marrix, for computing the current dis-
tribution on 8 antenns. Thes, vsing the
principles we've been discussing, we cap
computes the behavior of the svstem in
de=tail,
Power Flow Throwgh Space

Elestrizal snginesrs wse the term reaf
power far power that flows In one disec-
tion past a given poing, They also speak af
reactive power, which is power thar fiaws
back and forth o slernaring directionng
with 2 oet flaw &f zers 10 any ane cyche,
The radiation field of an antenra transmits
only real power, which travels out toward
digrant localibes withour ewver reversing
direction. The induction fiedd carries only
reactive power, and the coulomb fisld
carries both real apd reactive power. Again
we'll Uluscrate this with an isolated, center-
fed, half=wave dipale.

Real Power Slow

How do you suppase your hard-earned
RF power geis from the fesd poant to the
rest of the antenma? You might think that
it flows out through the wire or tubing of
the dipole, but acrually this real power 5
carried fRrough the surmurding spece by
the soulomb fiedd, Some lines of power

Fig S=Flaw of pawer from the feed peint af & halt-wave resonant dipgle, The couamb
fisid amwnd (M@ anienna condusitrs carmes powar fmough the Space surmaofding e

SONICUEIDTE.
flow are plotied tn F1g, L [

A5 you see tr the [gure, when power
coming wp the feed line reaches the angen-
[ it spews our into the adr io all directions.
It then archies e che right and beft on curved
paths tha eventually intersect the antenna.
At the points of intersection the coulomb
field donares its real power b Lhe foes alec.
ieons, making up for the energy they are
losing to ohmic resistance and rediation
resistance. E

Revetive Power Flow

During one interval in the BF oycle, the
tharge on the antenna reaches 3 MAXIML,
and the currear and the magnetic field zgo
theough zero. A quarter of a cycle later, the
reverse is true, Im the firsz ingerval, che
antenna is surrounded by a clowd of =lec.
rostatic energy stored in the coulomb feld,
In the s=cond interval, the coulomb Feld
hns disappear=d, and we [Ind the same
energy siored in the magnetic field. The
ctierpy stared in the coulomb feld is wsed
m accelerating the effective inertial macs of
1he lre= electrons, which by their morlon
creste the rising magnetic feld. Energy thus
Midves feom the coulomb Redd, via the in-
duction field, o the mogrstic fisld, only
0 move back agein during the next guarter
cycle as the magnesic field coilapses. This
i5 reactive power lNaw, with & nes of zero,

¥ou can think of the cloud of elecrostags
iz energy as energy stoved in the distribuied
capaciiance berween the two halves of the
antenna, Similarly, the stored magnerle
field energy can be thoughi of as energy
residing in the dismbuted indesiancs of the
antenna wire. If power is suddenly cur off
by short-ctrcuiting the fesd poine, the
anrenns dossn't siop radisiing nght away,
[maread, it ascillates with diminishing vigor
ae its resonant frequensy uatll the snergy
stored In the Melds has been dissipated in
phmic resistance and radiation resistancs.
Our ancenna can be accuracely described as
a resonanl arculo made up of distributed
capacitancs, disimbuted ipductance, and
two kinds of disiributed resisiance.
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Aniennas and MNon-Antennas

What do the following it=ms have in
commaon: 3 dipole antenna, a radar dish,
the ground around a cransmilting antenna,
a coil and capaciter in parallel, and a wire
carTving music to a loudspeaker? One

ANsweT: 10 & grearer or lesser degree, they
all radiaps!

This is true becauss in operation they all
carry fime-varying currencs and, conse-
quenrtly, aceelecaring eisctrons. The dipole
antenna is an example of a distributed cir-
cuit that owes its existence 1o the fact that
it radiates well, [t is designed for afficient
conversion of slscirical energy into redio
waves, Bul any sysiem of conductors that
CHFTiES VArying currenis behaves tn accar-
danece with the principles described sarber.
The same processes, neluding radiation,
taks place whether we call the sysiem an
antznoe a1 something edse. For sxample,
whar we geoerally refer 1o as reflection
from a condueting sirface (the radar dish,
the ground) i& actually radistbon From free
electrons s2L in motion by incident electric
fields.

In Sum

Perhaps the foregoing intuitive indroduc.
thon to classical cleciromagnetic theory will
inspire further development and refinemeng
of the idess presemed. In any event, [ bope
you'll be able to contemplate an antenna,
OF 3 Adfi-aflenna, with a warm feeling for
all the interssting things going on in and
arcund il



SSV10 1SHid

Z90v6 ¥ ‘A0 poonpay

jies) AsjpueH 159

1YO9M 'sdd3 sapey

9661 ‘0g aunp ybnosyl pied diysiaquaiy [ing INoA

SSV1O 1Syid

9ZSP6 BD ‘9|liIAueQg
/956N a%elia] Uoko] Py

Watch for HRO Home Page on Internet World Wide Web
HTTP:/WWW.HAMRADIO.COM
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HF Transceiver
« DSP in |F. Stage!
* Dual mode noise reductii
* Digital Filtering

{no opt. filters req.)
» 100W, 12V DC

NEW 150W MOSFET Finals « Voice Keyer Optional
NEW DSP on RX + TX « NEW CW Memory Keyer
Windows so NEW CW Filter in Sub-Band Receiver

AF-DSPY) 200w
Stable WINOWE DGR K NEW RM-1 Included » NEW S Meter for Sub-Band

Ullllll“ Power Call Now For Low Intro Pricel General Coverage RX = Built-In AC Supply

On display in all HRO stores.
Come in today and hear
the difference!

Compact HF Trans., 100W, optional built-in auto tuner
Remaotable front panel, optional kit required.
QSK, 100 Mem. Gen Cov. Rx, OMNI-Glow display
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