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1
" GYROSCOPIC PROPULSION DEVICE

CROSS REFERENCE TO RELATED
APPLICATION

This application is a coatinuation-in-part of copend-
ing U.8S. patent application Ser. No. 814,409, now aban-
doned filed Dec. 30, 1985. The disclosure of that earlier
application is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention concerns a propulsion device for pro-
pelling vehicles, More particularly, the invention con-
cerns a gyroscopic propulsion device.

2. General Discussion of the Background

It has long been recognized that gyroscopic devices
could provide propulsion for a vehicle. Examples of
such propulsion devices are shown in U.S. Pat. No,
3,555,9135; German Pat. No. 28 25 490; and French Pat.
Nos. 1,024,328 and 2,293,608. Each of these devices
rotates a first body about a primary axis and a set of
secondary bodies about a secondary axis perpendicular
to the primary axis. Essentially, these devices imitate
the precession of four, radially connected spinning tops.
The inventors of these previous devices did not under-
stand that as a top attempts {o maintain its level of its
precession, it presses down on its tip. In these previous

devices, 2 downward force is exerted at the center of

the mechanism, which counterbalances the upward
gyroscopte effect produced by the spinning bodies. In
U.S. Pat. No. 3,555,915, the swinging action of the
dumbbells of Young’s gyroscopic device are not me-
chanically restrained. Therefore, those weights acquire
positions in which the forces are balanced and no net
force can be imparted to the gyroscopic device, nat
even from the shift of the centers of the dumbbells’
combined masses upward. All that upward shift can do
is either hinder the rotation around axis 10 if both rota-
tions are counterclockwise or clockwise, or aid rotation
about axis 10 if one rotation is clockwise and the other
is counterclockwise.

The principle of gyroscopic propulsion can be under-
stood by considering a top or gyroscope, which is a
spinning body that rotates about an axis of rotation.
When a force, such as gravity, is exerted on the body in
such a way that it tends to change the direction of the
axis of rotation, the body precesses in a direction per-
pendicular to the plane which contains the axis of rota-
tion and the applied force. The gravitational center of
the top moves on a more or less horizontal circle, henge
almost perpendicular to-the gravitational force which
initiated the precession.

It s an object of this invention to harness, as opposed
to mmitating, the induced precession of a spinning body
to propet a vehicle,

It is yet another obiect of the invention to provide a
propulsion generator which is highly efficient.

It is yet angther object of the invention to provide a
propulsion generator which is useful in terrestial and
aquatic.

SUMMARY OF THE INVENTION

The foregoing objects are achieved by a gyroscopic
propulsion device for a vehicle which includes a rotat-
able body mounted on the vehicle, rotating means estab-
lishing a first axis of rotation for rotating the body, and
offsetting means for restrained offsetting of said body to
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a second axis of rotation, about which the body rotates,
away from and substantially paraliel to the first axis of
rotation for propelling the vehicle,

In one preferred embodiment, the rotatable body is a
hub connected to a flywheel with flexible spokes which
allow the geometric center of the flywheel to be offset
relative to the hub. When the flywheel is in a vertical
plane, gravity pulls the heavy flywheel downwardly,
thereby displacing its geometric center and center of
mass away from the axis of rotation of the hub. Then, as
it begins to rotate around the secondary axis of rotation,
the unbalanced centrifugal force further displaces the
geometric center and center of mass, similar to the
slowly dropping motion of the precessing top. This
produces a gyroscopic action similar to the precession
of the fop, which action is transmitted through the hub
axle to the vehicle for propelling the vehicle. If the
spring spokes are selected to have a frequency which is
the same as the frequency of rotation of the flywheel,
the wheel remains offset downwardly aand the vehicle
moves in the direction of rotation of the flywheel at iis
lowest point. If the springs’ frequency differs by one
half frequency from the frequency of rotation, the
flywheel is displaced upwardly and the vehicle will
moeve in the direction the flywheel is rotating at its
highest peint.

In yet another embodiment, the rotating body does
aot include a flywheel but instead employs a plurality of
equally spaced spokes rotating in a plane about a central
hub. Each spoke carries a weight which can slide along
the spoke. Each weight’s sliding movement is con-
trolled, however, by a first spring which extends from
the weight to the hub, and a second spring which ex-
tends from the weight to the distal end of the spoke. The
hub includes a2 mechanisin for varying the number of
active coils of the springs to alter their frequency. |

Each embodiment of the invention provides a propul-
sion force by increasing the rotational impulse of the
rotating body. Since the body rotates around an axis
offset from the axis of drive, the rotational impulse is
increased more at a point of the body which is farthest
away irom the {irst axis of rotation. This increased rota-
tional impulse of the point causes the vehicle carrying
the device to move in the direction of rotation along a -
tangent to the rotating body at its point of greatest
relative rotational impulse.

The foregoing and other objects, features, and advan-
tages of the invention will become more apparent from
the following detailed description of several preferred
embodiments which proceeds with reference to the
accompanying drawings.

" BRIEF DESCRIPTION OF THE DRAWINGS

F1(G. 1is a perspective view of a first embodiment of
the inventien in which a flywheel is rotated through a
hub having flexibie spokes.

FIG. 2 is an enlarged, isolated side elevational view
of the flywheel of FIG. 1 illustrating the eccentric axis
of rotation of the flywheel.

FIG. 3 is a schematic view of a second embodiment
of the mvention in which weighis are flexed by springs
along spokes carried by a spinning hub.

FIG. 4 is an enilarged, schematic view of the hub
shown in FIG. 3.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a gyroscopic propulsion device 10 for
a vehicle, which in this instance is a platform 12.
Mounted on platform 12 are an energy source 14 (such
as batteries), an uprighi standard 16 adjaceni energy
source 14, and a motor 18 mounted on top of standard
16. A conventional variable speed controi 20 is pro-
vided for controiling the speed of motor 18,

An upright standard 22 is mounted on platform 12
opposite standard 16 and includes a cylindrical bearing
housing 24 which is opposite a horizontal shaft 26 of
motor 18. The shaft 26, which is rotated by motor 18,
extends between motor 18 and bearing housing 24,
Shaft 26 is journalled within housing 24 and rotates
freely as the shaft is driven by motor 18.

A flywheel 28 is mounted on shaft 26 for rotation in
a vertical plane. Flywheel 28 includes a rim 29, a cylin-
drical hub 30 which is fixed to and rotated with shaft 26,
and flexible radial spokes 32, 34, 36, and 38 which inter-
connect rim 29 and hub 39, As best seen in FIG. 2, four
spokes 32-38 are contained in 2 common pidne and are
separated by an arc of 90" from each adjacent spoke.
Each spoke 32-38 consists of a hollow tube 40 which is
fixed rigidly to hub 30 and extends radiaily toward
flywheel 28 only pari of the disiance between hub 30
and rim 29. One end of a ceiled spring 42 is iransfixed
within the tube 40 by a pin 44 adjacent hub 30. The
opposite end of each spring 42 is fixed to rim 29 at point
46,

In the embodiment shown in FLGS, 1-2, springs 42
have a frequency which, during rotation of flywheel 28,
does not interfere with the flywheel being vertically
downwardly offset as shown in FEG. 2. To maintain this
downward offset, spririgs 42 can be selected to produce

the desired frequency at a given rotational velocity of

flywheel 28, or the rotational velocity of the flywheel
can be varied by speed control 20 until the flywheel
rotates at a speed which interacts with the frequency of
springs 38, offsetting flywheel 28 in a desired direction.
For example, if the flywheel rotates at 360 revolutions/-
sec, and the springs have a frequency of 360 cycles/sec,
the wheel will remain displaced vertically downwardly
(as shown in FIG. 2) by the interaction of gravitational
and centrifugai forces on rim 29 and flexing of springs
42,

Spring frequency for a leaded spring is

A=187.6(Gd*/Smgni ¥

where mg is the load; G is 11.5 X 108 psi; n is the number
of active coils of the spring; d is the diameter of the
spring material; and D is the mean diameter of the
spring.

In operation, motor 18 is energized to rotate shaft 26
and flywheel 28 in the direction of arrow 48. Speed
control 20 is adjusted until flywheel 28 rotates at a
speed that interacts with the frequency of springs 42 to
maintain flywheel 28 vertically displaced downwardly,
as seen best in FI(G. 2. When flywheel 28 i3 viewed
instantaneously at the position shown in FIG. 2, with
spoke 38 at a six o’clock position, the force of gravity
acting on flywheel 28 has extended spring 42 of spoke
38 and compressed spring 42 of spoke 34, while the
springs of spokes 32, 36 are stretched to an extent inter-
mediate the compression of the spring of spoke 3¢ and
the extension of the sprimg of spoke 38, The springs of
spokes 32 and 36 flex at an angle to these spokes. As
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flywheet 28 continues to rotate, spoke 38 moves to a
seven o'clock position (not shown) and begins to con-
tract, while spoke 40 moves from a three o'clogk posi-
tion to a four ¢'clock position {not shown) and begins to
extend. Movements of all the spokes 32-38 are similarly
synchronized as the already offset flywheel 28 which
further offsets rim 29 to eccentric axis 30 a distance x
below the axis of hub 30 defined by shaft 26. Flywheel
28 therefore rotates about an axis of rotation which is
substantially parallel to and ofiset vertically down-
wardly from the axis of driving shaft 26.

When tim 29 rests on spokes 32-38 as shown in FIG.
2, the effective radius Rz of the lower part of the
flywheel is greater than the effective radius R of the
upper part of the flywheel. When rim 29 begins to ro-
tate, the larger radins Rz invokes a larger rotational
velocity V2 of a particle at Ry relative to the velocity
V1 of a particle at R;. Consequenily, the developed
centrifugal acceleration on rim 29 is unbalanced
{(V22/R3>V2/R;) which increases the eccentricity of
axis 50. Then the larger rotationat velocity of V3 rela-
tive to V) provides a resuitant velocity vector in the
direction of vector V2. The magnitude of the resultant
velocity vector AV, of course, is V;—V. The rota-
tional impulse, which is related to the resultant velocity,
imparts movement to platform 12 in the direction of V.
The rotational impulse mVs, is larger than at the oppo-
site pomt, mV . As the rotating and flexing flywheel’s
points, or the rotating and flexing dumbbell’s weights
change positions their rotational velocities change from
V1 to Vi under the combined effect of the gravitational
and centrifugai forces. That change in time constitutes
acceleration. Since Vi< V5, thetr difference, AV, points
in the direction of V3, at the point farihest from the axis
of drive, and so does the related acceleration,
a=AY/At, where At equals the time span of a half turn,
Lf, f being expressed in cps. Therefore, while the flexing
and rotating body is offset by means described above, ii
is also offset to some extent in the direction of this in-
voked force, ma, where m represents the mass of the
rotating, flexing body. This force is imparted to the
vehicle through the driving shafi, causing the vehicle to
move i the direction of this invoked force, while the
energy to continnously reverse the process, lifting the
points from Rz back te Ri, 15 provided through the
driving motor.

Second Embodiment

Another embodiment of the propulsion device is
schematically shown in FIGS. 3 and 4. This device
mnecludes a central hub 170 which is rotated by a motor
(not shown). Three rigid spokes 172, 174, and 176
project outwardly from hub 170 in a single plane with
gach of the spokes separated from each adjacent spoke
of an arc of 120°.

Each of spokes 172, 174, 176 respectively carries a
donut shaped weight 178, 180, 182 with the spoke ex-
tending through a central hole in the donut shaped
weight. A firsi spring 184a 1s fixed at a first end within
hub 170 and extends from hub 170 to weight 178 some-
where along spoke. A second spring 1844 1s attached at
a first end to the weight and at a second end io the distal
tip of spoke 172, Each weight 180 and 182 is similarly
flexibly supported on spokes 174, 176 such that each
weight 178-182 15 free to slide along its respective spoke
at a chosen fregquency of springs 184. Preferably, the
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frequency of rotation of the system of spokes 172-176

should be the same as the frequency of springs 184.

In the disclosed embodiment, the springs are selected
to have a frequency such that the center of mass of the
rotating system will further be displaced downwardly
as the spokes rotate. This downward displacement of
mass 5 accomplished by the oscillation of weights
178-182 along the spokes 172-176 during rotation of the
body. As seen in FIG. 3, spring 184a of weight 182 is
extended relative to the springs 3184¢ of weights 178 and
180 because weipght 182 is pulled away from hub 170
under the influence of gravity, while weights 178, 180
are pulled closer to hub 170 under the influence of grav-
ity. When the spokes of the rotating system assume the
positton shown in FIG. 3, the center of mass of the
rotating system is displaced downwardly. As the spokes
continue to rotate, the weights change position along
the spokes to maintain the increased displacement of the
center of mass downwardly from hub 170. For example,
as the spokes tarn in a clockwise direction from that
shown in FIG. 3, weight 180 begins to move farther
from hub 170, while weight 182 starts tc move closer.
By ihe time spoke 174 is pointing to the six o’clock
position, weight 180 15 fully exiended.

FIG. 4 shows a means for varying the frequency of
springs 184 to accommodate varying frequencies of
rotation. Hub 170 carries a pinion 190 which meshes
with 2 worm gear 192 on spoke 172, worm gear 194 on
spoke 174, and worm gear 196 on spoke 176, As pinion
190 is rotated at a diiferent rate than that of hub 170 by
an otherwise synchronized auxiliary motor {not shown),
worm gears 192-196 simultaneously rotate to turn
spokes 172-176 and springs 1844 and 18454, which coils
or uncoils spring 1844 into or out of hub 170 through a
hole in the hub to the same extent. Increastng the num-
ber of active coils of spring 1842 and 184) decreases the
frequency at which the spring oscillates, while decreas-
ing the number of active ¢oils increases the frequency of
oscillation. The effect of the operation of the second
embodiment of the gyroscopic propulsion device is
essentially the same as described previously.

Having illustrated and described the principles of the
mvention in preferred embodiments, it should be appar-
ent to those skilled in the art that the invention can be
modified in arrangement and detail without departing
from such principles. I claim all modifications coming
within the spirit and scope of the following claims.

I claim:

1. A gyroscopic propulsion device, comprising:

a vehicle having means for supporting the same on a

surface;

a rofatable body mounted on the vehicle;

rotating means for establishing a first substantially

horizontal axis of rotation for rotating the body;
and

offsetting means comprising resilient elements which

allow said body to initially offset by the effect of
gravity and for offsetting said body by the force
evoked by its rotation {0 a second axis of rotation,
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aboui which the body rotates, vertically and hori-
zontally away from and substantially parallel to the
first axis of rotation for propelling the vehicle.

2. The propulsion device of ¢laim 1 wherein the off-
setting means further comprises a means for offsetting
the center of mass of the body.

3. The propalsion device of claim 1 wherein the body
inciudes 2 plane of rotation, and the offsetting means
inciudes means for displacing the body in the plane.

4. The propulsion device of claim 1 wherein the rotat-
able body comprises a hub connected to a flywheel with
flexible spoke means for allowing the gaometric center
of the flywheel to be offset relative to the hub.

5. The propulsion device of claim 4 wherein the flexi-
ble spoke means comprises tubular spokes extending
partially from the hub to the flywheel, and springs ex-
tending between the spokes and the flywheel.

6. The propuision device of claim 5 wherein the
flywheel is mounted in a vertical plane and the springs
have a frequency which permits the flywheel to remain
offset subsiantialy downwardly at the rotational fre-
quency at which the rotating means rotates the
flywheel,

7. The propulsion device of claim 1 wherein the rotat-
ing means comprises an axle fixed to the rotatable body
cotncident with the first axis and driven by a motor.

8. The propulsion device of claim 6 wherein the rotat-
mg means comprises an axle fixed to the hub and driven
by a motor.

9. The propulsion device of claim 6 further compris-
ing means for changing the frequency of the springs.

19. A gyroscopic propulsion device, comprising:

a vehicle having means for supporting the same on a

surface;

a rotatable body mounted on the vehicle;

rotating means for establishing a first axis of rotation

for rotating the body; and

propulsion means comprising resilient elernents

which allow said bedy to initially offset by the
effect of gravity and for permitting said body as it
rofates {0 offset to a second axis of rotation by the
forces evoked by its rotation vertically and hori-
zontally away from and parallel o said first axis
thereby increasing the rotational impulse of the
point of the rotating body which is farther away
from the first axis than any other point on the body
to propel the vehicle.

11. The propulsion device of claim 10 wherein the
propulsion means comprises an offsetting means for
offsetting the geometric center of the body to a second
axis, abont which the body rotates, away from and
substantially paraliel 1o the first axis.

12. The propulsion device of claim 10 wherein the
propulsion means comprises an offseiting means for
offsetting the center of mass of the body to a second
axis, about which the body rotates, away from and

substantially parallel to the first axis.
* & % & %




