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The present invention relates to a travelling
-wave antenna and more particularly to such an-
tennas in which the length of the radiating con-
ductor may be of arbitrary length.

An object of the present invention is to achieve
substantially uniform input impedance in an an-
tenna over a wide range of frequencies.

Ancther object of the present invention is to
provide an antenna in which the current dis-
tribution thereon is of constant amplitude, but
-variable phase, along the length of the antenna
conductor and in which the input impedance re-
mains constant for any frequency which may be
applied to the input terminals of the antenna.

The foregoing objects and others which may
appear from the following detailed description
are attained by providing an antenna in the form
of a concentric fransmission line completely
closed on the generator end.

The outside of the outer conductor of the con-
centric line forms the antenna propagating its
field in free space. The energy which reaches
the remote end of the antenna and is not propa-
gated into space is guided into the inner space of
the concentric line where it is dissipated by ter-
minating the inner transmission line in a dissi-
pating resistor, having a resistance equal to the
characteristic impedance of the antenna.

The present invention may be fully understood
by reference to the following detailed description
which is accompanied by a drawing in which:

- Figure 1 illustrates a travelling wave dipole
antenna constructed according to the prineciples
of the present invention, while

Figure 2 illustrates in cross section a travelling

wave vertical antenna embodying the principles
of the present invention.

Referring now to Figure 1 there is shown a
‘balanced transmission line TL having conductors

8 and 8. The conductors 8 and 9 are connected -

‘to the adjacent ends of hollow tubular conduc-
tors 10 and 12. The adjacent ends of the con-
ductors i@ and 12 are closed by conductive plugs.
Within conductor I8 and concentrically arranged

with respect to the conductor is an inner con- -

ductor il connected at the free end of conductor
{0 to a covering cap {5 which surrounds the
open end of conductor {0 but is not in contact
therewith. It may be held in position in the
spaced relationship with the end of conductor
10 as shown in the drawing, by means of insu-
lators (not shown). The inner end of conductor
{1 is connected to the inner side of the plug clos-
ing hollow conductor through a resistor 18

Similarly hollow conductor 12 contains there- :
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within and in concentric relationship therewith
ah inner conductor 13 connected at the free end
of conductor 12 to a cap [6 similar to cap 156
and terminated at its other end by a resistor 20.

Now, when high frequency energy is applied
to conductors 8 and 9 of the transmission line
TL, current from the transmission line flows
along the outer surface of conductors 10 as in-
dicated by the arrows, propagating ifs field into
free space. Some of the energy flowing along
the conductors is not radiated into the surround-
ing space and arrives at the open end of con-
ductor 19. There it is guided into the inner
space of the concentric line, formed by tubular
conductor {8 and inner conductor {1, and is car-
ried to the closed end of tubular conductor 10
where it is dissipated across resistor (8. Simi-
larly, but in an opposite instantaneous phase re-
lationship energy flows along the outside of con-
ductor 12, the excess energy not radiated into
free space being dissipated in a resistor 20. By
absorbing and dissipating the excess energy ar-
riving at the free ends of tubular conductors 19,
{2, standing waves are eliminated from the an-
tenna and its impedance becomes a constant re-
sistance equal to its characteristic impedance.
Its characteristic impedance is given by the

relationship :

Zo =138 ].Og%

where Ls is a length of the antenna and r is the
radius of the antenna conductor. To achieve
impedance matching at the free ends of the an-
tenna, the inner transmission lines 10, {1 and

12, 13 must have a characteristic impedance

Z,=138 log §=138 log %

"where p is the radius of the inner conductor

where 71 is the inner radius of the outer conductor
Heretofore known types of dipole antennas,
in general, function on the standing wave prin-

-ciple because of the reflection of charges in the
.system from the free ends of the antenna. In-

terference produced by charges moving in both
directions on the antenna produce the well-
known approximately sinusoidal current distri-
bution along the length of the antenna condue-
tors but also cause the input impedance to vary
over wide ranges both in reactance and resistance,
This produces the effect known as antenna selec-
tivity in wide band types of transmitters and
requires special tuning and coupling provisions
where the same antenna is to be used on several
different frequencies.
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By absorbing the energy normally reflected
from the free ends of the dipole, the charges on
the antenna travel in one direction only. Thus,
there is obtained a current distribution of con-
stant amplitude but variable phase along the an-
tenna conductors and the input impedance re-
mains constant no matter what the applied fre-
quency is, just as in the case of an infinite trans-
mission line.

The modification of the present invention
shown in Figure 2 includes a hollow vertical con-
ductor 22 having therewithin a coaxially arranged
inner conductor 23. Conductor 22 at the lower
end is connected to the inner closed end of tubu-
lar conductor 22 through resistor 28. The cap
25 connected to the upper end of conductor 23 is
spaced away from the edges of the upper end of
tubular conductor 22 in the same way as described
above with reference to caps i5 and {§ In the
modification in Figure 2, the antenna is shown
as being fed through a concentric transmission
line TL: having an inner conductor 27 and a con-
centrically arranged grounded outer shell con-
ductor 2§.

While I have illustrated a particular embodi-~
ment of the present invention, it should be clearly
understocod that it is not limited thereto since
many modifications may be made in the several
elements employed and in their arrangement and
it is therefore contemplated by the appended
claims to cover any such modifications as fall
within the spirit and scope of the invention.

What is claimed is:

1. A travelling wave antenna including a hol-
low conductor of arbitrary length with respect
to the frequency of operation, means for apply-
ing high frequency energy to said conductor at
one end thereof to propagate said energy along
the exterior of said conductor to the other end
thereof, means for inducing energy arriving at the
other end of said conductor to flow down the in-
terior thereof and means within said hollow con-
ductor for dissipating substantially all of the
energy flowing within said hollow conductor
thereby to provide a substantially reflectionless
termination.

2. A travelling wave dipole antenna including a
pair of hollow conductors of arbifrary non-reso-
nant length, said conductors being arranged in a
coaxial end to end relationship, said conductors
having their adjacent ends closed, means for ap-
plying high frequency energy to said conductors
at their adjacent ends to propagate said energy
along the exterior of said conductors to the non-
adjacent ends thereof, means for inducing energy
arriving at the non-adjacent ends of said con-
ductors to flow down the interior thereof and
means there within for dissipating substantially
all of the energy flowing within said conduetors
thereby to provide a substantially reflectionless
termination.

3. A fravelling wave antenna including a hol~
low conductor of arbitrary length, said conduc-
tor being closed at one end, means for applying
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high frequency energy to said conductor at said
end to propagate said energy over the exterior
of said conductor to the other end thereof and
an inner conductor coaxially arranged within
said hollow conductor, a resistor connected be-
tween said inner conductor and said closed end,
means for inducing energy arriving at the other
end of said hollow conductor to flow along said
inner conductor. -

4. A travelling wave antenna including a hol-
low conductor of arbitrary length, said conductor
heing closed at one end, means for applying high
frequency energy to said conductor at said end
to propagate said energy over the exterior of said
conductor to the other end thereof, and an inner
conductor coaxially arranged within said hollow
conductor, a resistor connected hetween said in-
ner conductor and said closed end, means for in-
ducing energy arriving at the other end of said
hollow conductor to flow along said inner conduc-
tor, said means including a cap connected to said
inner conductor covering and surrounding the
other end of said hollow conductor. ’

5. A travelling wave dipole including a pair of
hollow conductors of arbitrary length, said con-
ductors being arranged in a coaxial end to end re-
lationship; said conductors having their adjacent
ends closed, means for applying high frequency
energy to said conductors at their adjacent ends
to propagate said energy over the exterior of said
conductors to the other ends thereof, an inner
conductor coaxially arranged within each of said
hollow conductors, a resistor connected between
each of said inner conductors and the adjacent
closed ends of said hollow conductors, means for
inducing energy arriving at the outer ends of said
hollow conductors to flow down the interior there-
of, said means including a cap connected to each
of said inner conductors covering and surround-
ing the outer ends of said hollow conductors.

6. A travelling wave antenna including s hol-
low conductor of arbitrary length, one end of said
conductor being closed and adapted to be con-
nected to a source of high frequency energy to
propagate the same over the exterior of said con-
ductor: to the other end thereof, a cap covering
and surrounding said other end of said conductor,
and a resistance element within said hollow con-

“ductor and connected between said closed end

of said conductor and said cap.
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