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This invention relates to refiectors for radiant
energy such as one type of said reflector, com-
prising a spherical lens surrounded by an equa-
torial band of reflecting material as described in
copending application Serial No. 777,355 filed
October 1, 1947 by Harley Iams and entitled
“Radio reflectors.” Said reflectors have the dis-
advantage of excessive weight for some applica-
tions, owing to the fact that the sphere is com-
pletely filled with dielectric material.

It is the principal object of the present in-
vention to provide an improved type of omni-
directional refiector wherein dielectric material
is not required. The invention will be described
with reference to the accompanying drawing,
wherein Figure 1 is a view in elevation of a re-
flector in accordance with the present invention
and Figure 2 is a vertical section of the struc-
ture shown in Figure 1. Similar reference char-
acters are applied to similar elements through-
out the drawing.

The device in Figure 1 comprises generally two
parts: a spherical shell 1 and a cylindrical or
disc-shaped reflector member 3 disposed concen-

trically within said shell. Shell § is made up of -

a large number of wire or rod like conductors 5
lying in a somewhat spiral formation and tilted
substantially 45 degrees from the vertical at the
equator to the sphere. 'Thus as viewed by an ob-

server from the axis, the conductors 5 would all &

appear inclined in the same sense at 45 degrees
with the vertical. The conductors § are sepa-
rated by a maximum distance of not more and
preferably considerably less than 12 wave length
of the energy to be reflected. The vertical di-
mension of the reflector member 3 is not sub-
stantially less than ¥ wave length.

Referring to Figure 2 the spherical shell may
be supported by arms 7 extending radially from
the member 3 which is in turn supported on &
vertical rod 9. In order to maintain an assembly
in the proper position with reference to the hori-
zontal plane, the connection between the rod 9
and the disc 3 includes a ball and socket joint
{1, and a ring shaped weight 13 is secured to the
bottom of the shell {. The lower end of the rod
9 extends to a supporting member I5 which may
be, for example the upper surface of a floating
buoy. The radius of curvature of the cylindrical

member 3 is approximately % that of the sphere-
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is vertically polarized. Energy striking the sur-
face | at the point {7 is partly reflected and
partly transmitted. The reflected energy goes
out substantially in all directions and is not par-
ticularly directed toward the source. The trans-
mitted energy is necessarily polarized in a plane
perpendicular to the wires in the vicinity of the

point 17 which are 45 degrees to the right. This
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energy strikes the inner surface of the sphere
at the point {9, where the conductors { lie at an
angle of 45 degrees to the left looking in the di-
rection of energy flow. Thus the inner surface at
the point 19 acts as a substantially perfect con-
cave spherical reflector, and directs the ray to
a point 21 on the cylindrical reflector 3. A sec-
ond reflection occurs at the point 21, directing
the ray to a point 23 on the inner surface of the
sphere 1. Here a third reflection occurs, caus-
ing the energy to travel along a path 25 parallel

20 to that of the incident ray. The polarization of
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{. Thus the cylindrical member is placed sub-

stantially at the conjugate focal surface of sphere
{ in the interior thereof.

The operation of the described device is as fol-
lows: Assume first tha.t the incident radiation

the triply reflected energy is such that it passes
through the spherical surface at the point 27
substantially without reflection and continues in
the direction of the original source.

The above described sequence of reflections oc-
curs with any other approximately horizontally
incident rays such as the ray 29. Horizontally
polarized energy is treated in substantially the
same manner, approximately 1, of the incident
energy being lost by the initial reflection from the
outside surface of the shell 1. It will be apparent
that substantially all of the energy would be dif-
fused if it were polarized in a plane parallel to

-the conductors 5 and thus completely reflected
from the surface upon which it is initially inci-

dent and that the device would work with high
efficiency if the polarization were perpendicular
to the wires 5; however, it is usual in radio sig-
nalling and radar practice to employ either ver-
tical or horizontally polarized energy.

Iclaim as my invention:

1. An omnidirectional reflector for returning
incident radiant energy along a path comprising
a plurality of conductive wires, each inclined at
an angle of 45 degrees to the horizontal and dis-
posed so as to define the surface of a sphere, a
body of conductive material in the form of a
right circular cylinder with its axis of revolution
extending vertically through the center of curva-
ture of said spherical surface, said cylindrical
body having a height of at least ¥z wave length
of the energy to be reflected.

2. In a reflector, a structure comprising a plu-
rality of metallic members spaced by less than a

551 half wavelength of the energy to be reflected,
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said members being disposed to define a surface
of revolution for a complete revolution of the line
generatrix thereof about an axis, said surface
having at least one dimension greater than a half
wavelength of the energy to be reflected, each said
member being inclined in the same sense at an
angle as viewed by an observer from said axis of
45 degrees with a line parallel to said axis.

3. A reflector comprising a plurality of metal-
lic members spaced by less than a half wave-
length of the energy to be reflected, said mem-
bers being disposed to define a surface of revolu-
tion for a complete revolution of the line genera-
trix thereof about an axis, said surface having
dimensions greater than a half wavelength of
the energy to be reflected, each said member be-
ing inclined in the same sense at an angle as
viewed by an observer from said axis of 45 de-
grees with g line parallel fo said axis, and a
metallic reflecting body within the defined sur-
face and spaced from said members.

4. The refléctor claimed in claim 3, said sur-
face being a substantially closed surface.

5. The reflector claimed in claim 3, said sur-
face being substantially a complete sphere.

6. The reflector claimed in claim 5, said metal-
lic body having a reflecting surface in the shape
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4
of a right circular cylinder coaxial with said
surface of revolution and completely encircling
said axis.

7. The reflector claimed in claim 3, said sur-
face being substantially a complete sphere, said
metallic body having a reflecting surface substan-
tially at the conjugate foca]l surface of sald
sphere in the interior thereof. :

' HARLEY IAMS.
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