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WELCOME to the ‘An-
tennas’ column. As
you are all aware, the

single most critical item deter-
mining the performance of an
amateur radio station is the an-
tenna. The main purpose of the
column is to address problems
readers may have installing and
adjusting antennas from subur-
ban sites that may be regarded
as a challenge; although any
antenna subject that is consid-
ered to be of interest to readers
will be discussed or described.

MOXON RECTANGLE
THE YAGI antenna is probably
the most effective way of obtain-
ing gain and directivity. How-
ever, the 10m + ‘wingspan’ of a
conventional Yagi for 20m can
be a problem for many locations
and many attempts have been
made to make a more compact
antenna. These include using
loading coils or by simply bend-
ing the elements.

With antennas there is very
little that is actually new and a
two-element Yagi with bent ele-
ments certainly falls into this
category. A configuration, where
the elements of a two-element
beam were bent so that the
‘wingspan’ was halved, was first
suggested by John Reinartz,
W1QP, way back in October
1937. Burton Simson, W8CPC,
constructed such an antenna
[1], the elements of which were

supported on a
wooden frame. This
allowed the element
ends to be folded to-
wards each other. The
14MHz antenna was
constructed from 1/4in
copper tubing with

brass tuning rods that fitted
snugly into the ends of the ele-
ments for tuning.

A wire edition of the W1QP /
W8CPC two-element antenna
was described in 1973 by
VK2ABQ [2]. In this configura-
tion the tips of the parasitic and
driven elements support each
other in the horizontal plane. The
insulators are constructed so
that the tips of the elements are
6mm (1/4in) apart.

Les Moxon, G6XN, did a lot of
experimental work with the two-
element Yagi with bent elements
[3], particularly in optimising the
element spacing. However,
some of these structures are
complex and difficult to repro-
duce. A simplified, although
slightly larger structure, was
devised by L B Cebik, W4RNL
(see WWW. below). This he
named the Moxon Rectangle,
and it is shown in Fig 1 .

The remarkable characteris-
tic of this arrangement is its very
high front-to-back ratio. It also
has a feed impedance close to
50Ω. The dimensions for the
Moxon rectangle for 40 to 10
metres are given in Table 1 .
The dimensions are not perfect
scaling because the length-to-
wire-diameter ratio changes for
each band.

The antenna has a feedpoint
impedance between about 56
and 58Ω, a close match to the
standard amateur 50Ω coaxial

cable. Free space gain and front-
to-back ratio are consistent for
all the models, averaging 5.8dBi
and greater than 30dB in free
space, respectively.

In Backyard Antennas [4], I
stated that the Moxon Rectan-
gle could be made into a multi-
band antenna by simply inter-
lacing the elements for the dif-
ferent bands on a common sup-
port structure. This was based
on the diagram shown in Fig
12.11 of [3]. VK2ABQ [2] also
describes this method of
multibanding his antenna.

Some time after [4] was pub-
lished I decided to build a
multiband Moxon Rectangle and
ran into some difficulties. I had
previously built a multiband Dou-
ble-D antenna (another antenna
with bent elements, see [4]),
which worked fine, so I had not
expected any problems. No
amount of playing with element
lengths resolved the problem. I
found I was not alone with this
difficulty. From the L B Cebik,
W4RNL, web site I found the
following regarding this antenna:
“I have had a number of inquiries
into multi-banding the Moxon
Rectangle. The compact an-
tenna seems to beg for nesting.
However, to the present time, I
have had no success in devel-
oping a workable model of the
antenna for any HF band combi-
nation in the nested configura-
tion. In Moxon’s book, HF Anten-
nas for All Locations, G6XN
notes a detuning system that he
uses with his wire version. How-
ever, the wire spacing required
by the system makes for a bad
model. Consequently, I cannot
say whether or not the system
would work with aluminium rec-
tangles, each of which has been
optimised for its band.”

W4RNL describes a number
of solutions to multibanding the
Moxon Rectangle but none of

these is simple. I feel that the
reason that, while multibanding
works fine for the VK2ABQ and
the Double-D, the parasitic ele-
ment / driven element coupling
on the Moxon rectangle is much
more critical and is more easily
disturbed by antenna elements
of adjacent bands.

The antenna would probably
work as a multi-band antenna if
the element supports, shown in
Fig 1, are set 90 degrees to
each other; so that the antenna
is a square rather than a rectan-
gle. This arrangement would
only work provided that the bands
are an approximate octave apart
(14, 21, 28 or 10, 18, 24MHz).
The element lengths shown in
Table 1 (A+B+B and A+D+D)
are a good starting point. The
driven elements can all be con-
nected together and fed with one
feeder.

I should point out, from the
experiments that I have done,
that the Moxon Rectangle is an
excellent single-band antenna.

I would be pleased to hear
from any readers who have built
a multi-band antenna similar to
those described above.
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Table 1: Dimensions for the W4RNL-designed Moxon Rectangle beam. Refer
to Fig 1 for dimensions A to E. These dimensions have been calculated using
EZNEC for a non-critical design to give a free-space gain around 5.8dBi and
a front-to-back ratio greater than 30dB. The elements are constructed from
1.6mm diameter copper wire. A+B+B is the driven element total length and
A+D+D is the reflector total length. Remember to add additional wire for fixing
the elements to the insulators.

Freq Dimensions, metres (*mm)
MHz A B C D E A+B+B A+D+D
29.50 3.79 0.59 125* 0.74 1.45 4.97 5.27
24.94 4.33 0.67 140* 0.84 1.66 5.67 6.0
21.20 5.00 0.80 158* 0.99 1.95 6.6 6.98
18.12 5.96 0.94 180* 1.16 2.28 7.84 8.28
14.17 7.62 1.22 219* 1.48 2.92 10.06 10.58
10.12 10.66 1.71 305* 2.07 4.08 14.08 14.8
7.15 15.10 2.75 405* 2.93 5.73 20.6 20.96

WWW.
Peter Dodd, G3LDO:
http://web.ukonline.co.uk/g3ldo
L B Cebik, W4RNL:
http//www.cebik.com/

Fig 1: Perspective view of the Moxon Rectangle showing the general
construction. The element supports can be made from weather treated cane
or fibreglass.






