You say you would like to work DX but you don’t have a beam for the
higher bands2 Here's an easy, inexpensive solution.

A DX Antenna for 15 Meters

BY PAUL CARR, * N4PC

ell, we have reached that time
Wagain. We are headed for the

peak of the eleven-year sun-
spot cycle, and it is becoming progres-
sively easier to work DX on the higher
bands. You say you would like to give
it a try but you don’t have a beam for
the higher bands? Don't give up. There
is an easy solution to your problem. You
need the right antenna for the job. Here
Is an antenna that requires no more
room than a dipole, requires no trans-
match, is inexpensive, and produces a
low-angle pattern even when mounted
at or near ground level. Furthermaore, it
is easy to build and match. It is “The
Half-Square Antenna,” and it works!

A Brief History of The
Half-Square Antenna
The half-square antenna was designed

shortly after WW | by Woody Smith,
WBBCH. Woody had experimented

“97 West Point Road. Jacksonville, AL Where is that DX antenna? A good stealth antenna, you can barely make out the
36265 balun against the tree at the far left. (Photo by the author)
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Fig. 1—(A) The 15 meter half-square. (B) Resulting SWR curve.
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Fig.— 2(A) Elevation pattern with horizontal wire at 19 feet. (B) Matching horizontal pattern. Note the pattern is slightly off-
center due to the corner feed.

move. He tried to interest some of his
friends in building and testing the anten-
na. He met with rejection. The response
was “Nothing that simple could be any
good or other people would be using it!”
Well, Woody's friends were wrong.

angle one-quarter wavelength from
each end and mounted in an “upside
down U" configuration. This is what we
know as a half-square.

A problem arose. Before Woody
could build the antenna, he had to

with an inverted ground plane before
the war, and he planned to extend the
concept to two or more elements. After
the war, his plan became a reality. The
two-element version consisted of a full-
wavelength wire bent at a 90-degree

e, e e e e e e IS e e eaTEG T e

www.cg-amateur-radio.com

July 2000 « CQ + 61




15 MTR HALF-SQUARE -8 dB - .

BB-17-1999 11:14:51 :

m 2.8 15 !IIH W'm

BE-17-1999 11:14:89

oo @dB-. . EZNEC 2.8

hﬂq = 21-15 "'E . : : hﬁl - 2!-15 "ﬂ
i § '.1__“__.' §a B = ﬂ d.:g-
. Bain: 2.99 4Bi . A Gain: 3.81 dBi .
- - Takeoff : 1tiq »_ Ea \ - fmgle: 4 deg - -
‘Buwidth: m 4 deg - FB:8.89d8 . .
. =9: 4.4, 20.8 deg - Bawuidth: 87.7 deg
. Slobe!: EBEId!i' ~3: 318.8. 1:55@
- Angle: 169 deg . Slobe: 3.81 dBi
F/Slobe: Bmu Angle: 176 deg—" - ]
: F+Slobe: 8.8 a5 AR B
Cursor = -188.8 4B1 . Cursor = Z.99 4B1 . s
= -99,99 dBsax . Cursor El = 6.8 = -B.82 dBmax .+ Cursor Az = ©.8
Outcr Ring = 2.99 dBi : Elevation Plot Outer Ring = 3.81 dBi : ~ Azisuth Plot
fax, Gain = £.99 dBi fizimuth fingle = B.8 deg. HMax. Gain = 3.81 dBi " Elevation fmgle = 11.8 deg.
A B

Fig. 3(A)— Elevation pattern with horizontal wire at 28 ft. (B) Matching horizontal pattern.

Perhaps a more complicated design
would attract attention. Thus entered a
second design. This design consisted
of a full-wave horizontal element with
three quarter-wave vertical elements
attached at half-wave intervals. The
design known as “The Bobtail Curtain”
was published in the April 1948 issue of
CQ and was entitled "Bet My Money on
a Bobtail Beam.” The response was
positive. Reports began coming back
that the antenna was a great DX per-
former, especially at distances of over
2500 miles. Some people reported that
their antenna performed well, although

they could build only two vertical ele-
ments. I'm sure Woody smiled.

| became aware of the antenna
through a March 1974 article in QST
written by Ben Vester, K3BC, and enti-
tled “The Half-Square Antenna.” Ben
had been using an 80 meter Bobtail
Curtain to maintain a DX schedule, and
Mother Nature played a trick on him.
During a storm the horizontal wire con-
necting one of the outside elements was
broken, but he discovered that the
antenna still performed very well. Ben
performed extensive tests on the ab-
breviated antenna and reported his find-

ings in the QST article. Woody's anten-
na was now in print.

| have built many half-square anten-
nas in the past, and | am happy to say
that | have never been disappointed with
their performance. They are very good
low-angle radiators and really begin to
show their outstanding performance at
distances of 2500 miles or greater.

Design Philosophy

As | indicated before, the design is very
simple. There is a half-wave horizontal
section, and at each end of this section
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Fig. 4(A)— Elevation pattern with horizontal wire at 36 ft. Don't place the antenna too high. (B) Matching horizontal pattern.
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Detail of the balun, halyard, and corner coax connector.

there is a quarter-wave vertical section
attached. The formula to determine the
length of the horizontal section is | =
492/f, where “f” is the frequency in MHz.
If you do not have room for the full
length, you may shorten the horizontal
section and increase the length of the
vertical sections. The antenna does not
seem to care if the horizontal section is
exactly 180 degrees long; it works just
fine if you are close to that length. The
formula that | use to calculate the length
ofthe vertical sectionsis | =240/f, where
“f" is the frequency in MHz. This length
is too long for resonance in most cases,
but it is easier to remove wire to achieve
resonance than it is to add wire. Now
for specific construction details.

Construction Details

Start by cutting 35 feet of wire for the
horizontal section and one vertical sec-
tion. The wire can be 16 gauge or heav-
ier, and stranded wire is a bit easier to
work with. Measure about 12 feet from
the end of the wire and fold the wire back
on itself. Push the folded wire through
one eye of a standard insulator, form a
loop, and loop the wire around the insu-
lator to form a cinch knot. This technique
saves a solder joint, and the wire will
hold very firmly when pressure is
applied. Attach the other end of the hor-
izontal section to another insulator with
a cinch knot (see fig. 1).

Cut another wire to a length of 12 feet,
3 inches. This will form the other verti-
cal element. Route this wire through the

64 « CQ « July 2000

remaining eye of the insulator and se-
cure the wire with a cinch knot.

Build A Simple
Coax Connector

There is an easy way to build a very
functional coax connector. | went to my
local hardware store and found two
schedule 40 PVC end caps that would
nest nicely into one another. | also pur-
chased three small “eye bolts” to pro-
vide strong connecting points for the
wire and halyards. | soldered a wire
about 6 inches long to the center con-
nector of an SO-239 coax connector
and a second 6 inch wire to a solder lug
to mount to the shield side of the con-
nector. | then drilled the PVC caps and
mounted the hardware. | exiended the
wires through holes drilled in the side of
one of the caps. Then | coated one of
the caps with PVC cement, pressed the
two caps together, and allowed the ce-
ment to dry. Where the wires extended
through the caps, | sealed the places
with silicone cement and allowed every-
thing to dry. That's it. Believe me, it's
easier to build than it is to write about!
Next | connected the coaxial feed line
(I used 50 ohm) with the center con-
ductor connected to the horizontal
phasing line and the shield to the verti-
cal element. Be sure to waterproof the
end of the coax to prevent moisture from
entering. Secure the coax to the insu-
lator with nylon cable ties. Attach a hal-
yard (rope) to each insulator and the
antenna is ready to hoist into the air.

Place the antenna in the air by toss-
ing the halyards over a convenient tree
branch and raise the antenna until the
vertical elements are at a convenient
height for trimming. Try to keep the coax
away from the vertical element by about
one-quarter wavelength. This will en-
sure that the coax does not adversely
affect the SWR readings. (If you have
room, route the coax along the halyard
for the necessary distance.)

What About a Balun?

A balun may not be necessary, but here
IS an easy way to tell. As you are taking
preliminary SWR readings, move the
coax a few feet. If the SWR reading
changes, there is probably RF on the
shield and it needs 1o be Isolated. | built
a simple balun by winding several turns
of coax around a piece of 4 inch sched-
ule 20 PVC, but any convenient coil form
of that diameter will suffice. Be sure the
material is lightweight, because it will be
supported on the halyard.

Final Tuning ...

Next hoist the antenna into the air and
trim for best SWR. As | indicated earli-
er, the vertical elements are going to be
too long in most cases, so the point of
resonance probably will be slightly
below the lower band limit. | frimmed the
wires until the antenna was resonant at
the low end of the band as indicated by
an MFJ 259 antenna analyzer. | then
folded the antenna wire back on itself
and taped it in place to attain final res-
onanceat21.2 MHz. If | ever decide that
| wantthe antennatoresonate at alower
frequency, itis a simple matter to length-
en the vertical elements. When com-
pleted, the antenna should have an
SWR of less than 1.4:1. The SWR on
my antenna varied from 1.5:1 at 21.0
MHz to 1.6:1 at 21.45 MHz with a 1:1
resonant point at 21.2 MHz. Remem-
ber, these were my test results and your
situation will be different. So much for
the construction. How about the pre-
dicted results?

Predicted Results

As can be seenin fig. 2, the vertical pat-
tern is what you would expect from a
vertically polarized antenna. The verti-
cal angle of radiation is predicted to be
15 degrees even when the antenna is
very close to the ground. (I used a height
of 19 feet for the horizontal phasing line
for this computer model.) The horizon-
tal pattern is about the same as you
would expect from a dipole—namely,
perpendicular to the horizontal phasing
line. It is very close to the classic “bow-
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Back yard dipole
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Fig. 5(A)— Elevation plot for a half-wave dipole placed at 22 ft. (shown for comparison). (B) Matching horizontal pattern for

tie” pattern. Remember, this will not be
an omnidirectional pattern, since we
have a pair of phased verticals. If you
desire an antenna for both high and low
angles of radiation, raise the height of
the horizontal section to about 28 feet.
This gives a second lobe that is con-
siderably higher while still maintaining
good low-angle characteristics.

As can be seen from the comparative
computer model of a dipole at 19 feet,
the half-square gives great perfor-
mance for an antenna at low heights. At
a height of 28 feet a secondary lobe
appears. This is good If you desire a
dual-purpose antenna (both stateside
and DX). Aword of caution: Do not place
the antenna too high, or you will lose the
DX lobe.

On-the-Air Results

| have been very pleased with the anten-
na's performance. My initial test was at
night on SSB. While running only 80
watts PEP, my first two contacts were
with Misha, RUSVA, zone 18 in Siberia,
and with Alex, UN7PCV, in Kazakhstan.
Needless to say, | was very pleased.
Even after 42 years of operating, | still
get excited over contacts such as these.

Afterthoughts

| would be remiss if | did not include a
bit about safety precautions. Never
place an antenna near a power wire.
Furthermore, try to place your antenna
so that if a power line should fall, it will
not touch the antenna. If you place the
antenna close to the ground, be sure to

www.cg-amateur-radio.com

the half-wave dipole.

take precautions so that people and ani-
mals cannot touch the end of the anten-
na. Remember, the end of the antenna
Is a high impedance, and very high volt-
ages can develop even when operating
at low power levels.

If you have questions that | have not
been able to answer in this article, give
me a call. My phone number is 256-
435-3642.

Put a little spice back in your life. Try
DX on 15 meters. You won't be sorry.
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