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Orleans County Amateur Radio Club

MAY 2010
OCARC Meetings

The OCARC meets o CA RC

at 7:30 PM on the
2nd Monday of each

month at the Orleans M eeti n g

County Emergency

Management Office
(14064 W. County MAI I 0’ 20 I 0

House Rd. Albion,

o WHERE: EMO

e exceptions are )

the August (picnic) WHEN: MAY 10, 2010
and September TIME: 7:30 PM

(dinner) meetings

Club Officers J U N E 2 6

President Are you ready for some
Stephen W Maier KZ2R

e e FIELD DAY 2?22

Secy
Charles Lind N8CL

Treas

Richard Toussaint TWO OCARC MEMBERS
Dir SCORE TRIPLE PLAY !!!!

Bruce Sidari WA2TMC

ue—t,"”g-; " Actually there were three “Triple Plays”. One by Wayne, N2WK and two
KnopeE oo by AA2NA and AA2NA/P. Yes, Rich did it from his home QTH AND
from his hunting camp in the Southern tier. Although this feat was ac-
complished months ago we have been remiss in acknowledging this ac-

complishment in print. WAY TO GO GUYS!

The Triple Play WAS (Worked All States) Award is available to all amateurs worldwide who
must use Logbook of the World (LoTW) to confirm QSOs with each of the 50 states on voice,
CW, and digital modes. The Triple Play WAS Award is a serial-numbered award starting with #
1, as determined by the time stamp of the electronic application submitted via LoTW. Awards is-
sued will be tracked and presented on the ARRL Web site.

Two-way communications must be established on amateur bands with each state on each mode.
There is no minimum signal report required. Any or all bands (except 60 Meters) may be used for
the Triple Play WAS. The District of Columbia may be counted for Maryland.
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“Where Does 468 Come From?” by Ward Silver NOAX

We've all seen this number over and over again — the “magic number” that gives us the length of
a half-wavelength dipole in feet from the dipole’s resonant frequency: L = 468/f. In free-space the
wavelength in feet is 492/f, but a practical half-wavelength antenna is shorter so the constant is
smaller. The number 468 is on the license exams and in the literature. It's been there ever since |
started reading about ham radio in the mid-1960s. It’s a pillar of amateur antenna theory. Every
ham is expected to memorize it. And it's wrong.

It would be more accurate to say that it’s rarely correct. There are certain instances where it’'s
close, but using it often leads to wasted wire. The usual instructions to a new ham are, “Calculate
how much wire you need using 468/f and then add a couple of feet.” What that really means is
the value 468 is too small and we compensate for the error by “adding a couple of feet”. If 468
isn’t right, why do we use it? Answering that question requires a trip along the paths of history.

Recently, | had the opportunity to spend a few days at ARRL Headquarters to plan upcoming
writing and editing projects. The ARRL has a great Technical Library with every edition of ARRL
publications and technical publications going back decades. (If you ever get close to Connecti-
cut, it's well worth dropping in on the ARRL for a tour!) | had some time one afternoon and de-
cided to find out when and how the number 468 first appeared in the ham literature.

My first stop was the ARRL Antenna Book’s initial edition in 1939. Sure enough, on page 13 in
the chapter on “Antenna Properties”, the familiar formula 468/f appears. The Antenna Book
states that the “end effect” due to the attachment of insulators at the ends of the antenna results
in the approximately 5% reduction in length from the free-space 492/f to 468/f. The text goes on
to state that the percentage “varies slightly with different installations”, but doesn’t say how, nor
is a citation provided to identify how the value of 468 was obtained.

Since it is unlikely that the value of 468 appeared in the Antenna Book without any “prior art”, | next
turned to the ARRL Handbook’s first edition in 1926. That turned out to be a dry hole — no formula for an-
tenna length and nothing in 1927 or 1928 either. Then, in the 1929 edition’s “Antennas” chapter on page
128, | hit pay dirt! The text defines natural wavelength as the highest wavelength (the lowest frequency) at
which the Hertz antenna (a half-wavelength dipole) will resonate. It is stated that “The natural wavelength
of the wire...will be its length in meters multiplied by 2.1” Hmmm...2.1 is 5% longer than would be the
free-space value of 2. (Remember, the text is discussing wavelength, not frequency.) Farther down the
page | saw, “Speaking in terms of feet, the natural wavelength of the antenna will be its length in feet di-
vided by 1.56.” That equation translates to L = (300 x 1.56)/f and 300 x 1.56 is 468! Here were the head-
waters of the mighty River 468!

Still, no background for the correction was given. Where does the use of a correction factor origi-
nate? Back to the stacks! Did | really want to go through all of the QST magazines until | found
my answer? Well, not really, but inspiration struck in the form of the online QST archives. |
logged into the ARRL Web site, brought up the QST archive search page, and...hit another road-
block. | couldn’t very well search for “468” because it was unlikely to be a keyword. “Dipole”
would return hundreds of hits. Then | realized that in the early days, a half-wavelength dipole
would have been referred to as a “Hertz antenna” or “Hertzian antenna”. | entered the former and
scrolled down to the very earliest entries.
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The oldest article on Hertz antennas was in the July 1925 issue by 9BXQ and titled “The Hertz An-
tenna at 20 and 40 Meters” but it didn’t discuss a formula for length. The next oldest article, October
1926’s “The Length of the Hertz Antenna” by G. William Lang, turned out to be what | was looking
for. In the article, Lang (who was apparently not a ham, but worked in the Dept of Radio Operations
for Radio Station WBZ in Boston) set up some Hertz antennas at amateur station 1KA and also
measured antennas at station 1CK and 1KF. He used an oscillator and a wavemeter to determine
the frequency at which the antenna resonated then measured the entire antenna - tip-to-tip, includ-
ing the counterpoise. A table of correction values was derived, with the free-space wavelength in
meters multiplied by an average value of 1.46 to get the antenna’s resonant wavelength in feet. This
corresponds to an equation of L = 438/f. This is the first suggestion that the actual resonant length of
a practical amateur antenna can be predicted by using a correction factor to a free-space wave-
length.

The early experiments of 1925 and 1926 took place on or near 40 meters. In those days, CW opera-
tion on what we now call the “low bands” of 80 and 40 meters was the norm. At these wavelengths,
a half-wavelength dipole was of a reasonable length. It could be made of ordinary copper wire,
probably #8 to #14 AWG, and installed in the back yard at heights of 20 to 40 feet. For these anten-
nas, 1/8th to 1/4th wavelengths above ground, a value of 468 is about right, resulting in the equation
printed in the ARRL Handbook in 1929.

In truth, many variables affect the resonant frequency of a half-wavelength dipole, the two primary
factors being the length-to-diameter ratio of the antenna conductor and most strongly, the antenna’s
height above ground. These can combine to change the actual correction factor quite a bit!
(Insulation can also affect an antenna’s electrical length.) In my November 2009 QST column,
“Hands-On Radio: Antenna Height”, | modeled a typical 20 meter dipole made of #12 AWG un-
insulated wire at heights from 1/8th to 2 wavelengths over realistic ground and calculated the correc-
tion factor at each height. It varied from 466 to 481 over that range! Clearly, using 468/f would lead
to an antenna being too short most of the time.

If 468 is too small and rarely correct, what should you do? Realistically, you should expect to trim
your dipole to get the resonant frequency you want. Instead of being frustrated that the calculations
aren’t exact, learn to adjust the antenna’s length efficiently by using an instrument such as an an-
tenna analyzer. Start with an estimated value based on a more realistic formula such as 490/f that
results in a small amount of extra wire for attaching insulators. During tuning, twist the wire connec-
tions together or use clamps, then raise the antenna into position and measure. When it’s right, only
then solder and weatherproof the connections. Recognize that every antenna’s circumstances are
slightly different — height, ground conductivity, thickness of wire, nearby conductors, and so forth.

Another lesson to learn from this exploration is to realize that “magic numbers” in formulas have of-
ten been determined through experimentation under specific circumstances. As such, they likely de-
pend on a variety of factors that you may not be able to replicate. They will only approximate what
you actually encounter. If the assumptions behind the value are given — you can use that information
by comparing it to your situation. If the assumptions are not known — you should allow for variations
or try to find a more accurate model representative of your own circumstances.

| hope you’ve enjoyed reading about this journey as much as | enjoyed taking it, opening the covers
of books nearly 80 years old and mapping the stream of knowledge back to its sources - finding
there the footprints of wireless pioneers that set ham radio on the course we travel today.




CQ Worldwide RTTY
W2FU
#1 WORLDWIDE

N2WK and WA2TMC are happy to report they
were members of the W2FU RTTY contesting
team that took First Place “World Wide” in the
Multi Operator Multi Transmitter category.

W2FU Jeff, has a station in Webster NY that has
steadily become more competitive in HF contest-

ing.

Wayne and | have operated many contests from
Jeff’'s QTH and continually see Jeff’s efforts pay
off in higher scores. W2FU owns and operates
Green Heron Engineering the manufacturer of
the Universal Rotor Control Box seen advertised
in CQ and QST.

The W2FU RTTY team included 9 operators.
The score for the station was 5,614,917.

This included 3,866 QSOs completed in a 48
hour period.

W2FU’s biggest competition was K1TTT a BIG
contest station located right near the ocean in
New England. K1TTT has a great advantage for
working Europe on most all bands.

An interesting note is that the submitted scores
showed only a 100,000 point lead for W2FU.

Not much of a lead out of just over 5,600,000
points. It was all up to the accuracy of the logs
for the final score and determination of the win-
ner. All logs are checked for accuracy and hon-
esty.

Not only did W2FU have the winning score but
gained an additional 100,000 points over KITTT
whose logging obviously wasn’t as good.

It's fun to be a part of a winning team. A few club
members (myself many many times in the last 25
years) have operated from Wayne’'s N2WK’s
QTH and have enjoyed winning there as well.

THANK YOU .

Lockport Amateur Radio Club for their
kind donation of $100.00 towards the
OCARC effort in FD 2010.

We hope to have even more participants
from the LARC this year. Could this be a
trend? Maybe we can share other activi-
ties with the LARC. More on this later.

May Meeting
Refreshments:
Terry KC2JKU ...... Drinks
Gary WB2GLU ...... Sweets

OCARC Weekly NET

The OCARC 2 Meter Net meets
every Tuesday evening at 9:00 PM
on the WA2DQL repeater.

Freq = 145.27 KHz —600
PL= 141.3Hz

This is a very informal net and ALL
stations are welcome.

The schedule of net Control stations
for the next month is:

May 4 KA2BCE
May 11 WA2TMC
May 18 KA2BCF
May 25 KC2JKU
June 1 KA2BCE
June 8 WA2TMC
June 15 KA2BCF




