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The invention herein described and claimed
relates to an improvement in helical beam an-
tennas.

- A helical beam antenna is a relatively new form
of antenna comprising a helix excited by electro-
magnetic wave energy having a wavelength
whose dimension is of the same order of magni-
tude as the circumference of the helix. When
so excited, the helix radiates electromagnetic
wave energy predominantly in the direction of
the helix axis. This mode of operation is known
as the axial or beam mode, and the anfenng is
referred to as a helical beam antenna. Several
magazine arbicles describing the structure and
characteristic of the helical beam antenns have
recently been published. These include “Helical
beam antenna,” Electronics, April 1947, pages
109-111; “A helical antenna for circular polari-
zation,” Proceedings of the I. R. E., December
1947, pages 1484-1488; “Characteristics of heli~
cal antennas radiating in the axial mode,” Jour-
nal of Applied Physics, January 1948, pages 87-96 ;
and “Measured impedances of helical beam an-
tennas,” Journal of Applied Physics, February
1948, pages 193-1917.

The present invention modifies the prior art
helical beam antennas in such manner that its
operation over relatively wide frequency bands
for plane polarization is improved. For, by means
of the present invention, the radiation pattern
established at the predetermined center operat-
ing frequency remains substantially unchanged
as the frequency is varied over a range substan-
tially wider than that over which the prior art
helical beam antenng radiating a plane-polar-
ized signal can be operated without causing sub~
stantial changes in its radiation pattern.

It is a principal object then of this invention
to provide a helical beam antenna adapted for
wide-band plane-polarized high frequency appli-
cations.

It is another object of this invention to pro-
vide a helical beam antenna whose radiation pat-
tern for a plane-polarized signal remains stb-
stantially unchanged when the frequency is varied
over a band of frequencies substantially wider
than that over which the prior art helical beam
antenna can be varied without causing substan-
tial changes in the radiation pattern of the plane-
polarized signal.

These and other objects, features and advan-
tages of the present invention, and the manner in
which the objects are obtained, will be best un-
derstood from a consideration of the following de-
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tailed description and from the accompanying
drawings wherein:

Figure 1 is a diagrammatic side view of a heli-
cal beam antenna embodying the improvement
of présent invention; and

Figure 2 is an end view of the helical beam
antenna looking toward the left from the posi-
tion indicated by the dotted line A=A in Fig-
ure 1.

Referring now to Figure 1, there is shown &
source of high frequency voltage 18, a coaxkial
transmission line 14, and a helical beam an-
tenna 2. Coaxial transmission line i1 com-
prises, as is conventional, an inner conductor
14 and a cylindrical outer conducter 15. Helical
beam antenna 12 comprises a helix 16 of copper
or other material of good conductivity. The cir-
cumference of the helix is of the order of one
wavelength at the center opérating frequency.
The diameter of the helix is, therefore, a Tunc-
tion of the spacing between turns, the closer the
spacing the larger the diameter. The axial length
of the antenna, expressed in terms of the elec-
tromagnetic wave energy which it radiates into
free space, may be of the order of several wave-
lengths.

A ground plane 17, of copper or other con-
ductive material is employed at the junction of
the coaxial line (i and the helical beam an-
fenna 12. The eylindrical outer conductor 15 of
coaxial line Il is secured to ground plane i1,
as Is a portion of the end turn of the helix 16.
Inner conductor {4 of coaxial line I{ is secured
to the helix 16 at a suitable driving point. The

5 helical beam antenna thus far described is en-

tirely conventional,

In accordance with a preferred embodiment of
the present invention, a helical strap 18, of cop-
per or other material of good conductivity, in-
terconnects points on adjacent individual turns
of the helix 16. The location of these points may
be best defined by describing the manner in
which the pitch and position of strap 18, relative
to that of helix 16, are determined.

The pitch of the strap 8 is determineg first, by
proceeding as follows: Electromagnetic wave en-
ergy of a preselected center frequeney, for exam-
ple, 3300 megacycles, is applied to the helix.
Means are provided for observing the field in-
tensity at a remote point located on the pro-
jected axis of the helix; such means may con-
veniently comprise a dipole pickup and meter.
Then, by means of a shorting clip, adjacent turns
at the output end of the helix are shorted. The
shorting clip is then moved slowly along the
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helix, i. e. along the path of the helical turns,
until the input end of the helix is reached. Dur-
ing this movement, the shorting clip is maintained
at all times parallel to the axis of the helix, and
in contact with adjacent turns. As the shorting
clip is so moved, the relative field strength at
the selected remote point is carefully observed.
Tt is noted that the field intensity varies in sine-
wave fashion, passing through maximum and
minimum values a number of times. The loca-
tions of the shorting clip on the helix when the
field intensity is minimum is noted and marked.
The points so marked are then connected with a
conductive strap. The strap thus defermined is

found to be helical in configuration with a rela-

tively large pitch.
The configuration and pitch of the strap hav-

ing been determined, in the manner described

above, it is next necessary to ascertain the op-
timum position of the helical strap relative to
that of the principal helix. To accomplish this,
the helical strap is rotated slowly about the helix,
maintaining good contact therewith, and as this
is done, the field-intensity meter is closely ob-
served to determine the strap position at which
the field intensity is maximum. The helical strap
is then secured to the helix in the position which
produces maximum field intensity.

Alternatively, the configuration and pitch of
the strap may be determined by noting the loca-
tions of the shorting clip on the principal helix
when the reading of the field intensity meter is
maximum, rather than minimum as described
above. The shorting-clip positions productive ot
maximum field intensity are, however, not as
sharply defined as those which produce minimum
field strength.

When the prior art helical beam antenna is
provided with a helical strap 18 whose pitch and
relative position are determined in the manners
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described above, the frequency of the applied
electromagnetic wave energy may depart sub-
stantially from the preselected center frequency,
in either direction, without causing substantial
variations in the field intensity pattern. If, how-
ever, strap 18 be removed and the applied elec-
tromagnetic wave energy be varied over a similar
band of frequencies, substantial variations in the
radiation pattern are observed.

Having described my invention, I claim:

‘1. A helical beam antenna comprising first and
second helices of conductive material, said first
and second helices being coaxial and substan-
tially co-extensive, said helices having substan-
tially equal diameters but having unequal pitches,
the pitch of said second helix being substantially
larger than that of said first helix, said second
helix being in electrical contact with substantially
each of the turns of said first helix.

9. A helical beam antenna comprising first and
second helices of conductive material, said first
and second helices being coaxial and substan-:
tially co-extensive, said helices having substan--
tially equal diameters and having the same screw
direction but having unequal pitches, the pitch
of said second helix being substantially larger
than that of said first helix, said second helix be-
ing in electrical contact with substantially each
of the turns of said first helix. :

JOHN W. TILEY.

REFERENCES CITED .

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,495,537 stafford ——————_..—.— May 27,1924
1,898,661 Hagen oo Feb. 21, 1933



