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“This - invention relates to improvements in
antennae for the reception and trensmission of
high frequency signal energy, for example, energy
having a frequency of the order of from 20 to 250
megacycles. It is. an object of the invention to
provide an antenna of simplified construction
which may be easily and simply mounted and
adjusted, having:an efficiency ccmparable to that
of mote complicated conventional antennae, and
having a generally circular field pattern.

Specifically, it is proposed to provide an antenna
of the loop type which may be formed of a tubular
or rodlike member shaped to define a generally
circular plane figure, the figure being interrupted
at one side to provide a gap which is bridged by
a reactance, and being grounded at its opposite
side. The loop is preferably fed from a coaxial
transmission line; by the use of a conducting
supporting means, the loop may be simply
mounted and grounded through its support, the
supporting means being constructed for coupling
engagement with the outer conductor of a coaxial
transmission line, The inner conductor of the
transmission line is connected with a point on
the loop so spaced from the grounded portion as
to. match the impedance of the transmission line.
When the loop is used as a transmitter, hori-
zontally polarized rays are radiated.

Further objects and features of the invention
will be apparent from the following description
taken in connection with the accompanying
drawings, in which

Figure 1 is a plan view of a loop antenna
embodying the principles of the present invention;

Figure 2 is a side elevation of the structure
shown in Figure 1; and

Figure 3 is a wiring diagram illustrating the
preferred method of feeding the loop.

In order to facilitate an understanding of the
principles of the invention, reference is made
herein to the embodiment illustrated in the draw-
ing, and specific language is used to describe the
same. It will nevertheless be understood that no
limitation of the scope of the invention is thereby
intended, various further modifications and al-
terations of the illustrated structure, falling
within the broad principles of the invention,
being contemplated herein.

As shown in Figure 1 of the drawing, the prin-
cipal element of the antenna is a single loop 10,
defining an hexagonal plane figure, which may
be formed for convenience by brazing, welding,
or otherwise securing together a plurality of
straight sections of conducting pipe or tubing of
4 suitable metal, such as brass or copper. The
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plane figure defined by the loop may be any
rolygon or a true circle, all such structures being
described for convenience as generally circular,
The blank from which the loop is formed may bhe
tubular or. solid, and need not be circular in
transverse section; the blank is therefore de-
seribed broadly as a rodlike member.

The loop is interrupted at one side to provide
a gap |1 between the adjacent ends of the loop,
and the gap is bridged by a reactive coupling,
preferably of the capacitive type. A convenient
method of effecting this coupling is illustrated in
the drawing, opposing plates I2 of a condenser
being mounted on the respective ends of the loop
for relative adjustment toward and away from
each other, whereby the capacity may be varied.
Fach plate 12 may be secured to the end of a
stud 14 having threaded connection with the loop
structure, set screws 15 being provided to prevent
unintentional displacement of the threaded con-
nection following adjustment to -establish the
necessary capacity.

At its opposite side the loop is rigidly secured
to a supporting member 20, for instance by braz-
ing. or ‘welding as shown at 2{. Member 20 is
apertured. as at 22 to receive bolts to facilitate
attachment thereof to a supporting pole or the
like. The member 28 and the pole may be formed
of conducting material, whereby the loop is
grounded, it being understood that when the loop
is mounted on a vehicle, aircraft, or the like,
grounding may be effected by connection fo a
relatively large conducting surface, such as the
vehicle body.

As shown in Figure 2, the member 20 is pro-
vided with a portion 26, extending in parallelism
with and in spaced relation to the plane defined
by the loop. Portion 28 is apertured to receive a
connector 271 having an externally threaded por-
tion adapted to couple with the external conductor
of a concentric transmission line. The inner con-
ductor of such a line, indicated at 28, is connected
with the loop at a point 32 which is spaced from
the grounded portion of the loop. The position
of the point 32 will vary depending upon the
characteristics of the system, and especially upon
the resistance of the coaxial transmission line,
the impedance of the line being thereby matched.
The optimum location is that which gives the best
standing wave ratio on the line when fed by a
signal of the frequency to which the loop has been
adjusted by tuning the condenser 2.

As will be apparent from the wiring diagram
of Pigure 3, the coaxial cable 35 is connected at
one end to the loop, as hereinbefore described and
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at its other end to a transmitting or receiving
apparatus 36 for high frequency signals, The
various elements of the loop are illustrated dia-
grammatically in this figure and bear the refer-
ence numerals employed in Figures 1 and 2.

In one installation embodying the invention,
suitable for the reception or transmission of sig-
nal frequencies of about 100 megacycles, the loop
10 was constructed with a physical circumference
of approximately three-eighths of the wave length
of the signal energy, the diameter of the loop
being about 13 inches. It was found that with
circumferences substantially larger, a circular
pattern could not be obtained, and that the Q of
smaller loops was objectionably high, The blank
from which the loop was formed was one-inch
brass pipe, about 48 inches long. The condenser
plates were formed of one-eighth inch aluminum
of 4 inches diameter. A concenfric transmission
line of 50 chms impedance was connected between
the loop and a receiver having a non-reactive
input impedance of 50 ohms, and the loop was
tuned by adjusting the condenser plates. The
location of the feed point was varied to obtain
the best standing wave ratio on the 50-chm line
when fed by a 100-megacéycle signal generator,
the spacing of this point from the grounded por-
tion of the loop being about 6 inches. The locp
was mounted in a horizontal plane on a 12-foot
pole in anh cpen field, and comparative tests were
made with a straight half-wave dipole, a 100-
megacycle signal being supplied from a signal
generator and antenna system 100 feet distant.
As the result of these tests it was observed that
the receiving effectiveness of the loop was com-
parable with that of the half-wave dipole, the
loop pattern being circular within plus or minus
one decibel. The band width of the loop was
approximately one megacycle, and the standing
wave ratio on the 50-ohm line was better than
two to one over this range, no resonating capacitor
being required in the feeding circuit.

It will be observed that an antenna constructed
in accordance with the invention consists essen-
tially of a half-wave dipole, the electrical length
of which may be adjusted by varying the end
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capacitor. The outstanding advantage of the loop
is its mechnical and electrical simplicity. It will
be appreciated that when an increase in intensity
is desired, a plurality of antenna, each constructed
as herein described, may be mounted on a com-
mon support and fed from a common transmis-
sion line.

Having thus described the invention, what is
claimed as new and desired to be secured by Let-
ters Patent is:

1. In a high frequency antenna system, the
combination with an antenna comprising an in-
terrupted loop having a condenser interposed be-
tween the ends thereof, said loop being grounded
opposite said condenser, a coaxial transmission
line having the outer conductor extending adja-
cent and connected to the grounded portion of
said loop and the inner conductor connected with
a point on said loop spaced from said grounded
portion.

2. In a high frequency antenna system, the
combination with an antenna comprising an in-
terrupted loop having a reactive coupling between
the ends thereof, said loop being grounded at an
intermediate portion, of a coaxial transmission
line extending to a point adjacent the grounded
portion of said loop, the inner conductor of said
transmission line being connected with a point
on said loop so spaced from said grounded portion
as to match the impedance of said transmission
line.
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