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ABSTRACT: An omnidirectional turbine providing a rota-
tional output of one sense in response to fluid flow ap-
proaching the turbine from any direction. The invention is
contemplated for use with air-arming munition fuzes.
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1
CONTROL APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention is concerned with flow sensing and,
more particularly, to turbines providing a rotational output in
response to fluid flow relative to the turbine. The invention is
contemplated for use with air-arming munitions and, more
particularly, with percussive fuzes in which there is a rotary
vane for arming operated by relative motion of a fluid.

2. Description of the Prior Art

Turbines of various designs and configurations for providing
a rotational output in response to fluid flow are well-known in
the art. However, prior art turbines are orientation dependent;
that is, the sense of rotation is dependent on the orientation of
the fluid flow relative to the turbine. The use of these turbines
for air-arming of nonstabilized bombs subject to tumbling dur-
ing free fall has not been feasible due to the varying sense of
rotation as the orientation of the bomb changes. Also, in sta-
bilized bombs, wherein both nose and tail fuzes are used, inad-
vertent reversal of the necessarily different propellers on the
nose and tail would cause failure of both fuzes. The present in-
vention allows the use of air-arming fuzes with tumbling
bombs and also allows the use of the same propeller for nose
and tail fuzes in stabilized bombs.

It is thus an object of the -present invention to provide a
rotational output of a single sense in response to fluid flow at
any angle relative to the device.

It is a further object of the present invention to provide an
improved air-arming mechanism for use with munitions.

SUMMARY OF THE INVENTION

The present invention concerns a turbine with a predeter-
mined sense of rotation to extract energy from a moving fluid
independent of orientation relative to the line of fluid flow.
The turbine comprises a plurality of deflector elements
mounted on an output shaft. The deflector elements are so
oriented that fluid flow from a given direction will cause a
number of them to be dominant while fluid flow from the op-
posite direction causes a second number of elements to be
dominant. The orientation of the deflector elements is such
that the turbine is caused to rotate in the same direction in
response to forces dominant on either group.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a preferred embodiment of the present inven-
tion: and

FIG. 2 shows the preferred embodiment of FIG. 1 in com-
bination with a fuze mounted within a bomb.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to FIG. 1, a hub 1 is fixed to a shaft 2 having an
axis of rotation az and rotatably mounted in a support 3. Af-
fixed to hub 1 are a plurality of deflector elements da to 4h
lying in a plane substantially perpendicular to axis aa. Each of
deflector elements 4 has an axis bb (as shown on element 4¢)
along which in a first direction the element offers maximum
resistance to fluid flow, while it offers a relatively lesser re-
sistance in the opposite direction as well as any other
direction. The deflector elements are affixed to hub 1 by
means of connecting rods such that the respective axes bb of
alternate deflector elements are oriented at like angles with a
plane normal to axis aa. The axes bb of adjacent deflector ele-
ments form equal angles with the plane perpendicular to axis
aa through the point of attachment, above and below the
plane, respectively. Arrow 5 designates the sense of rotation
of the embodiment shown.

Shaft 2 provides a support for the turbine as well as an out-
put for coupling the rotary motion of hub 1 to a desired point
of application.

FIG. 2 shows the preferred embodiment of the invention
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coupled to a fuze 10 through shaft 2. Fuze 1¢ is mounted
within a bomb 11.
OPERATION

Operation of the invention depends on the effect of fluid
flow on each of the deflector elements 4. Each of the deflector
elements 4 has an axis bb along which, in one direction, a fluid
will exert maximum force on the deflector. A fluid flowing
along the axis bb in the opposite direction will have a lesser ef-
fect on the deflector due to the rounded surface in that
direction. Similarly, fluid flow incident from any other
direction will have a lesser effect than flow directly into the
open cup of the deflector.

It will be noted that elements 4a, 4c, 4e and 4g are posi-
tioned such that fluid flow downward along the axis aa will
exert a pressure in the clockwise direction on the hub, tending
to rotate it in the direction indicated by arrow 5. The alternate
elements 4b, 4d, 4f and fh are positioned such that they pro-
vide a lesser counterclockwise torque to the hub 1 in response
to fluid flow downward along the axis aa.

Conversely, for fluid flow upward along the axis aa, the ele-
ments 4b, 4d, 4f and 4k will exert a torque to the hub 1 in the
clockwise direction while the alternate deflector elements 4a,
4c, 4e and dg, due to their orientation, provide a minimal
torque.

Fluid flow approaching the turbine at an angle to the axis aa
will again cause rotation in the direction shown by arrow 5 in-
dependent of the orientation of the flow relative to the axis aa.
As an example, consider fluid flow approaching the turbine
perpendicular to the axis aa from the right. Due to the orienta-
tion of deflector elements 4¢ and 4g, there will be no torque
exerted on the hub 1 by these elements. Deflector elements
4d, 4¢ and 4f will exert a slight torque on hub 1 in the counter-
clockwise direction. Deflector elements 4a, 4b and 4h are
oriented to provide a substantial torque in the clockwise
direction as shown by arrow §.

It can be similarly shown that flow at any angle relative to
the turbine will cause rotation in the direction shown by arrow
5.

Various modifications and changes will be evident while still
remaining within the scope of the invention. In particular, the
deflector elements 4 may take many shapes, the only require-
ment being that they produce a torque on the hub tending to
rotate it in a given direction. It will be realized that the sen-
sitivity and speed of rotation may be adjusted by varying the
size and shape of the deflector elements, the number of ele-
ments, the mounting angle, or the distance at which the
deflector elements are mounted from the axis of rotation,

Many modifications and embodiments are possible within
the scope and spirit of the invention. I wish to be limited only
by the appended claims, wherein I claim:

1. An omnidirectional turbine, comprising:

hub means for rotation about an axis;

coupling means, engaged with said hub means, for trans-

mitting rotary motion of said hub means to a point of
utilization; and

a plurality of deflector means, each having a configuration

offering a maximum resistance to fluid flow from one
direction while offering a relatively lesser resistance from
any other direction, affixed to said hub means, for provid-
ing a net torque of a first sense to said hub in response to
fluid flow in any direction relative to said turbine.,

2. The omnidirectional turbine of claim 1 wherein said plu-
rality of deflector means comprises a plurality of hemispheri-
cal elements,

3. The omnidirectional turbine of claim 1 wherein said plu-
rality of deflector means comprises eight deflector elements
positioned at equal angles around the perimeter of said hub
means, said deflector means for providing said torque of a first
sense about said axis in response to fluid flow perpendicular to
said axis with alternate elements responsive to fluid flow along
said axis in opposite directions causing a torque about said
axis of said first sense.



