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for two meters

Here is a beam that is easy to make, easy to
adjust, and easy to erect. It has the gain of
beams considerably larger in size. This light­
weight simple array can be mounted on a
standard TV mast and rotator where the larger
more bulky arrays require a tower and a heavy
duty (expensive) rotator. There are no phasing
lines to be adjusted and no impedance match­
ing transformers are necessary when 75 ohm
coax is used.

Quads have been a source of confusion for
some time. Though there have been several
articles in print on the subject, few hams have
fe lt that these published versions exploited the
full possibilities of such a device. The January
1955 QST article on a twenty meter Quad using
two single turn loops aroused my curiosity as
to the results of throwing in a director in addi­
tion to the reflector.

Investigation of the use of director loops was
started in April 1955 with construction of a
six meter beam using a Cubicle Quad with one
director loop spaced at 0.2 wavelength. The
six meter beam worked quite well and it was
my belief that a worthwhile increase in gain
was attained by adding a director loop. Further
investigation of what could be done with more
than one director was carried out on 144 me
rather than at 50 mc. To distinguish the design
of this beam from others I decided to call it a
Quad Yagi which is appropriate since it is a

Quad beam with a number of parasitic ele­
ments as in a Vagi beam.

Facls & Figures
All of the information presented was found

experimentally. Spacings of the elements were
adjusted for optimum forward gain except for
the reflector which was determined for best
front to back ratio and is 0.2 wavelength, the
same as was used in the earlier Cubicle Quad
beams. Closer reflector spacing resulted in
slightly lower gain and a broader pattern, while
larger spacing caused a more rapid decrease
in the gain but also generated minor lobes at
the back corners. Spacing of the directors was
adjusted for best forwa rd gain and turned out
to be :v. wavelength.

A dipole with a diode and a milliameter
calibrated in db was used as a field strength
meter to make gain measurements. Several
measurements were made of the gain over a
reference dipole at two different locations and
a gain of between 13 to 14 db was obtained.
This is about what can be obtained with a
"Twin Five" Beam that is properly phased.

A rough plot was made of the field pattern
of the beam and is shown in Fig. 2 in com­
parison with a barefoot Cubicle Quad antenna
to show the decrease in beam width caused by
the addition of director loops . The front-to­
back ratio was found to be about 45 db and the
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front-to-side ratio was close to 60 db. The
beam width at the half power points was about
30' in the horizontal plane and about 20 ' in
the vertical plane. .

Measurements of the S.W.R. with 75 ohm
coax was made over the two meter band and
was 1.04 at the frequency for which the beam
was tuned. It increased to 1.5 at the high fre­
quency end of the band. With the directors

o
spaced at \4 wavelength the S.W.R. was 1.02
at the low and rose to 1.4 at the high frequency
end of the band. Fig. 3 shows the curves ob-
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Fig . 3. S.W.R. v. frequency chonge .
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Construction
The construction of the beam is quite simple

and can be made from readily available rna­
terials at low cost. All materials can be obtained
from the local hardware or radio supply store
at a cost of less than ten dollars. In figure : 5
one loop is shown in detail. D imensions of
each loop is tabulated on fig. 1. Aluminum
solid clothes line wire was used for the elements
and is supported by In '' fibre tubing. Dowel
rod can be substituted for the support if it is
treated to resist the weather. The aluminum
brackets which hold the wire to the support
are formed from sheet aluminum, and the
mounting boom is 1" dia. aluminum tubing
both of which are sold in hardware stores by
Reynolds "Do-It-Yourself" aluminum. Suitable
mounting clamps for allaching the loops to the
boom and also clamps for mounting the beam
to the mast can be obtained at most T.V. sup­
ply houses.

[Continued on page J18J

were all made the same length and their stubs
had sufficient tuning range for proper adjust­
ment.

CIII-lN34
Rf'C11.,!_C.2-IMH Fig . 4. Tuning in-
Cl-·UUI,J'IIIIIFD dicator.
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talned from these measurements. An unbal­
anced feed was used for the sake of simplicity.
however a Balun should give better current
distribution in the driven loop and might bring
about a slight improvement of the gain.

Not only was the impedance match good
over the 144 me band. but the gain was con­
stant across the band. The beam. though ad­
justed at 144 me. performed equally well up
to 148 me.

From the experimental work with the Quad
Yagi it was found that loop dimensions can
readily be calculated. The length of the driven
loop is one wavelength and its length is

L(feet) = f!~:) 0 This is longer than that

of a straight wire in free space. which is due
to it having no end effects. The design of my
beam was calculated for loops slightly shorter
than for free space length to allow each ele­
ment to be tuned with a short stub. Directors

t
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Tuning the Beam
Tuning is easy. You will need a horizontal

dipole with a diode and milliammeter connect­
ed as shown in Figure 4. The beam and pick-up

lJrom page 116]
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dipole should be set up about ten wavelengths
or more apart, depending upon the power fed
to the beam, and the procedure outli ned below
should be followed. •

Fig. S. Detail o f on . lo op.
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1. 'Set stubs of directors to sho rtest length.
2. Adjust driven loop for maximum meter

reading.
3. T unc reflector loop for minimu m reading

with beam turned 180 0
•

4. Adjust first director, then eac h successive
di rector for maximum read ing.

5. Readjust driven loop fo r minimum S.W.R.
or for maxi mum field strength which
should coincide.

Adjustment of the reflector will have to be
made with either the pickup dipole closer to

Fig 2. Refe, ence ga in.

the bea m or a more sensi tive meter. The ad­
justment of the elements are not crit ical except
for the reflector which needs careful adjustment
to obtain the best fro nt to back ratio .

Operating Results
After several months of usc on two meters

the Quad Vagi has given very good results. Per­
formance has been about equal to that obtained
with a 20 element array consisting of two
"Twin Fives" stacked horizontally. No direct
co mparison was made of the two beams since
the 20 element beam blew down last fa ll which
was one of the reasons for designing a new
beam.

Fut ure work on the Quad Vagi is anticipated
and plans are to construct two seven element
beams which will be stacked vertically. Work
is presently being done to obtain more informa­
tion on the behavior of the loops and an at­
tempt is being made to analyze why and how
it works.

I wish to extend my sincere appreciation
to the people who have assisted me in this
work and especially 10 Mr. Carl Schneideler
(W2AZL) who has been most cooperative and
helpful. • .
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