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he half-square antenna is by nature
relatively narrow band. On
80 meters, for example, an SWR be-

low 2:1 can be achieved anywhere in the  NJOLLF diSCUSSES a Simp|e way to

band, but only over a relatively small range

(60 to 100 kHz). The primary reason for broadband the Classic half_square

using a half-square instead of a dipole is for
improved performance on DX contacts. 1
Trare arotwo b windons-ongomersrs,  @NTENNA to operate in both the CW
3.500-3.520 MHz and 3.750-3.800 MHz— cc - 77
most CW activity is close to 3.500 and SSB and SSB DX Wl ndOWS On

around 3.790 MHz. It is very easy to adjust a
normal half-square antenna to have low SWR 80/75 mete rS .
at either one of these frequencies, but not at
both. Practically speaking, any serious DXer
will want to be able to use both CW and SSBhand antenna. One trick frequently used to
so this is a real disadvantage. broadband or multiband a dipole is to add

It is possible of course to build a match-additional wires to the dipole to form a fan, The bi-directional (0 dB front-to-back)
ing network of some kind or to use a tuneas shown iiFig 1. The two wires on each side yersion of the half-square is showrfirg 2.
to load the antenna at both frequenciesf the feed point have different lengths andrhe single vertical wires at each end of the
However, that may not be as simple as iare adjusted to produce two resonancgntenna have been replaced with two wires
sounds, because if the SWR is low in oneoints. A variation of this idea works for theof different lengths (L1 and L2), with the
window, it will be very high at the other. It half-square. It can provide the desired doublgywer ends well separated. Note that the

could be 20:1 or more! resonance and can also provide 3-4 dB dfertical wires are in the plane of the hori-
The attraction of the half-square is its simfront-to-back ratio if that is desired. zontal top wire (L). In a bit we will see what

plicity. It would be nice to allow operation in happens if the wires are not in this plane.

both windows while keeping the simplicity. The pattern from this antenna is shown in

This article shows a way to do that by adding

two wires to the classical half-square. Feedpoint
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On 80 meters even a dipole is not a broag
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Fig 1—Broadbanding an 80-meter dipole  Fig 2—Typical N6LF broadband symmetrical half-square for 80 meters. All wires are
using a fan-shaped pair of unequal- in the plane of the horizontal top wire. The vertical wires are spread out 40 feet at
length radiators. the bottom in this case.



L1=745"
L2=66'

L1=745"

Elevation Angle = 20.0 deg.
Max. Gain = 4.25 dBi

& Fig 4—An asymmetrical variation of broadband half-square. Here, the equal-length
Max Gain = 4.25 dBi 3.50 MHz vertical wires are placed on the same side of a vertical plane cutting through the
Az Bearing = 90.0 Deg length of the horizontal top wire.

%0 3.80 MHz

The length of the top wire ) is set dur-
ing initial construction and can vary from
120 to 150 feet, depending on the spade
available. The longer lengths will mean that
the vertical wires can be made shorter. Th
allows for lower heights. More detail of this
trade-off can be found in Reference 1. There
are three other variablesi,LL, and Ls.

3.80 MHz

2]

Fig 3—At A, azimuth response of
symmetrical broadband 80-meter half-

square at 3.8 and 3.5 MHz. At B, The adjustment begins by setting the spag¢-
elevation response of symmetrical ing between the ends of the vertical wireg (L
bf%ag%al\f)lf_'{ 80-meter half-square at 3.8 then Ly is adjusted for resonance at 3.790
an . Z.

MHz. Finally, L, is adjusted to resonate at
3.510 MHz. L, and L are then adjusted one
Fig 3. There is some sacrifice in gain at thenore time. Usually this will be sufficient to
lower resonance, but only apo_ut 1dB. placethe resonances in the desi_red location)s. _ . .. Angle = 21.0 deg.
If the vertical wires do not lie in the planelf the SWR is not as low as desired, then LI max. cain = 5.08 dBi
of the top wire, as shown Fig 4, itwill still  can be changed and&nd L, readjusted. This — X
be possible to obtain the double resonancgrocess should converge rapidly. _ Z;%ﬁ,;’gﬁ'@:fﬂﬁj&’ﬁ;‘nsf é’é.meter half-
but the pattern will be affected. As shownin Because kand L, may need to be either gi,are at 3.8, 3.65 and 3.5 MHz,
Fig 5, the pattern is no longer strictly bi-di- shortened or lengthened, | usually start witBhowing how front-to-back ratio
rectional. There can be several dB of frontextra wire and fold the excess length backhanges with frequency.
to-back ratio. The front-to-back ratio im-on the wire, rather than cutting it off. That
proves the gain in one direction; this may bavay, extra is available to lengthen the wire] 4
helpful in some situations. More often, how-f needed.
ever, itis desirable to work long path as wel
as short path and the bi-directional patter
will be preferred. The narrow bandwidth of the classica
) half-square antenna can be overcome hy 2+
Experimental Results adding another set of vertical wires. With 4
An antenna with the dimensions in Fig 2ittle adjustment, two resonances, wit ‘ ‘ ‘ ‘ ‘
was built and the measured SWR is showBWR < 2:1 can be achieved. This will allow 54 35 36 37 38 3.9
in Fig 6. As expected, there are two resooperation in both the CW and SSB DX win- Frequency (MHz)
nances, giving acceptable SWR in both thdows on 80 meters.
CW and SSB DX windows. . . The principle shown here will, of course,,:ig 6—SWR curve versus frequency for
The exact lengths for each wire will de-also work on other bands. On 160 meters, f@Gmmetrical broadband 80-meter half-
pend on the particular installation—theexample, it would allow a substantial part oquare showing characteristic double-
width and height available. If an antennghe band to be covered without retuning. ~resonance.
modeling program such &NEC?, NEC/
Wires® or NEC-WIN* is available, then the

antenna can be designed very closely for $everns, Rudy, N6LF, “Using the Half-

particular site, including the ground effects. slqsléfxﬁeér}tne?h’}:bfggkLOW'Ba”d DXing," 1}\</|6STI’ (3:5A\3§20L6i8d21$/i5553 4'32\2/61 San

If the modeling is not available, then it will ; . ) arcos, £009, 019-599~ :

be necessar gto adiust the ~ré lengths eZ_EZ/VEC is available from Roy Lewallen, 4§EC-WIN Basicis available from Paragon
y u wi 9 X“"W7EL, PO Box 6658, Beaverton, OR,  Technology, 200 Innovation Blvd, Suite

perimentally. Fortunately, all of the adjust- 97007. 240, State College, PA 16803, 814-234-
ments can be made at ground level. 3 NEC/Wiresis available from Brian Beezley, 3335.
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