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[57] ABSTRACT

A non-linear propulsion ard energy conversion system,
in one embodiment, includes an impulse drive having a
frame with inner and outer pairs of driving members
movable relative to the frame. Guides in the form of
rails are provided for supporting the driving members
so that they move along a path confined by the rails
when kinetic energy is provided thereto. Solenoid
switches are located at each end of the frame and are
operable to cause the outer driving members to move
linearly along the rails in opposite directions towards
each other. At least one of the inner members has a pair
of rotatable discs mounted thereon which rotate upon
interaction with one of the outer members. The other
inner member interacts with the other outer member in
a manner so that it transmutes a greater portion of the
translational kinetic energy and linear momentum ap-
plied thereto by the outer member into linear motion.
Thus, the other inner member moves linearly along the
path at a greater linear velocity, translational kinetic
energy and linear momentum than the one inner mem-
ber. Brakes are provided in the frame for decelerating
and stopping both of the inner members relative to the
frame. This process yields a resultant net impulse to the
center of mass of the combined system in the direction
of movement of the inner member with the greater
linear momentum. The resultant net impulse accelerates
the combined center of mass of the frame from a state of
complete rest to a state of resultant, continuing, uniform
motion. A plurality of the above-mentioned drives can
be secured to the chassis of a vehicle to allow the vehi-
cle to be accelerated or decelerated as desired. In an-
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(List continued on next page.) brakes in the framework of the structure.
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NON-LINEAR PROPULSION AND ENERGY
CONVERSION SYSTEM

RELATED APPLICATIONS

The present application is a continuation-in-part of
pending U.S. patent application Ser. No. 611,483 filed
on Nov. 8, 1990, which is a continuation of U.S.
application Ser. No. 417,048 filed on Nov. 4, 1989, now
abandoned.

FIELD OF THE INVENTION

The present invention relates to a non-linear propul-
sion and energy conversion system.

BACKGROUND OF THE INVENTION

Propulsion and energy conversion systems are well
known in the art. Developments to these types of sys-
tems are continually being sought to improve perfor-
mance, reduce costs, contribute to the environment, and
to reduce the effect of reaction forces on the system.

Many proposals for impulse type propulsion systems
have been considered. In particular, U.S. Pat. No.
3,492,881 to Auweele shows a prime mover comprising
a pair of masses. One of thé masses is in the form of a
framework including a pair of rails which support a
carriage. A flywheel and a motor are disposed on the
carriage with the motor rotating the flywheel. The
carriage is also secured to the framework by connecting
means including a rod and a crank. The rod-and-crank
mechanism is secured to the shaft of the flywheel. When
the motor rotates the flywheel, the rod-and-crank
mechanism reciprocates the carriage along the rails of
the framework. A spring extends between the rod and
the framework and converts energy between potential
and kinetic forms during reciprocation of the carriage.
When the carriage is moved in a rearward direction, the
spring is compressed, thereby converting part of the
kinetic energy of the carriage into potential energy.
Conversely, when the carriage is moving in the forward
direction, the potential energy stored in the compressed
spring is converted into kinetic energy resulting in in-
creased movement of the carriage in the forward direc-
tion. Thus, the carriage encounters different resistances
as it is reciprocated, thereby generating thrust in the
direction of the forward movement of the carriage.

U.S. Pat. No. 4,712,439 to North describes an appara-
tus for producing a propulsive force which includes a
pair of balanced flywheels mounted on shafts. The
shafts are rotatable to cause the flywheels tc rotate
angularly. A slot is provided in each flywheel and a
mass is slidable along each slot. However, the masses
are restrained to rotate eccentrically of the flywheel by
stationary cam surfaces. The centrifugal forces applied
to the masses during their rotation results in an upward
force being generated along the line joining the center
of the cam and the shaft of the flywheel.

U.S. Pat. No. 4,242,918 to Srogi discloses a system for
propelling a vehicle by converting rotational forces
developed by an oscillator into a directional thrust. The
system includes a shuttle assembly movably mounted to
a frame assembly via rails. The oscillator comprises
three, intermeshing, spur gears with each spur gear
having an eccentrically positioned weight on it. The
spur gears are rotated via a motor and drive shaft to
produce alternating horizontal right and left opposed
pulses on the shuttle as the gears rotate. The opposed
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2

pulses are rectified via a ratchet mechanism to produce
a pulse in a predetermined direction.

U.S. Pat. No. 3,530,617 to Halvorson et al discloses &
vibration driven vehicle having a motor mounted on a
spring. The spring, when caused to vibrate due to the
rotation of the motor, maintains only the centrifugal
component of the forces applied to the spring which
move the vehicle forward. The spring is designed to
eliminate the component of the forces which opposes
the movement of the vehicle thereby producing a hori-
zontal force in a predetermined direction.

U.S. Pat. No. 3,266,233 to Farrall discloses a propul-
sion device which uses the reaction force generated by
the motion of an inertial member including a base hav-
ing an upright located at one end thereof. Another
upright extends from the other end of the base and
supports a motor. The inertial member is supported on
the base between the uprights and is urged towards one
of the uprights by a plurality of heavy springs in com-
pression. The inertial member abuts against shock ab-
sorbers supported on the corners of the other upright.
When the motor is energized, a cam moves the inertial
member towards the one upright to compress the
springs. As the face of the cam passes over the surface
of the inertial member, energy which is stored in the
springs urges the inertial member towards the cam. As
the inertial member is released from the cam, the inertial
member becomes a free body without any interference
by the cam. The springs then react between the inertial
member and the upright. If the weight of the inertial
member is equal to that of the uprights, the base and the
operatmg mechanism, the reaction at both ends of the
spring will be equal and will tend to move the inertial
member to the right and the upright to the left, thereby
imparting motion to the entire device to the left. Con-
tinual impulses are applied to the upright and the device
is propelled in this manner as long as the motor is
driven.

U.S. Pat. No. 3,404, 854 to Di Bella shows an appara-
tus for propelling a device in a predetermined direction
including a mass which follows a closed, three-dimen-
sional, curved path when propelled by a drive. The
motion of the mass generates a force in the predeter-
mined direction which can be used to propel the device.

Improved, non-linear, impulse-type propulsion sys-
tems are desired and it is therefore an object of the
present invention to provide a novel propulsion and
energy conversion system, an impulse drive and a vehi-
cle incorporating an impulse drive.

SUMMARY OF THE INVENTION

According to one aspect of the present invention
there is provided an impulse drive having a frame and
an impulse generating means mounted thereon, said
impulse generating means comprising:

drive means to cause relative motion between the
frame and at least a portion of the impulse generating
means;

means associated with the portion of said impulse
generating means to impart rotation of at least one rotat-
able member carried by said impulse generating means
and thereby convert a portion of the kinetic energy and
momentum thereof to rotational kmetlc energy and
angular momentum; and

braking means to reduce motion of the portion of said
impulse generating means relative to the frame whereby
the difference in kinetic energy and momentum attribut-



5,182,958

3

able to the rotation of the rotatable member provides a
net impulse to the frame in a predetermined direction.

Preferably, the impulse-generating means includes at
least two interacting driving members which are sub-
stantially equal in mass, or of particular ratios, one mass
with respect to the other mass, to be described herein. It
is also preferred that the one of the driving members
transmutes a portion of the linear kinetic energy and
linear momentum into rotational motion and angular
momentum of the atleast one rotatable mass. Prefera-
bly, the at least one rotatable mass is in the form of a
pair of dynamically balanced flywheels.

In another aspect of the present invention, there is
provided an impulse drive having a frame and an im-
pulse generating means mounted thereon, said impulse
generating means comprising:

first and second pairs of driving members with each
pair being located on opposite sides of the centre of
mass of said frame;

drive means to cause linear motion between the frame
and the driving members so that one driving member of
each pair moves within said frame in opposite directions
towards the other driving member of each pair, said one
and other driving members interacting to cause motion
of said other driving members within said frame in op-
posite directions;

means associated with one of the one driving mem-
bers of a pair to impart rotation of at least one rotatable
member carried by the other driving member of that
pair and thereby convert a portion of the linear kinetic
energy and linear momentum to rotational kinetic en-
ergy and angular momentum; and-

braking means to arrest motion of the other driving
members of each pair relative to the frame whereby the
difference in the linear kinetic energy and the linear
momentum attributable to the rotation of the at least
one rotatable member provides a net impulse to the
frame in a predetermined direction.

In still yet another aspect of the present invention
there is provided a method of absorbing energy in a
rigid structure having at least one member movable
relative to said structure in a manner having a linear
component which is transferred to said structure com-
prising the steps of:

providing on stationary member on said structure at
least one rotatable member; and

positioning said rotatable member in a manner to
interact with said one member when said one member is
moving whereby said one member imparts rotation of
said rotatable member upon movement of said one
member thereby to convert a portion of the linear ki-
netic energy and linear movement of said one member
to rotational kinetic energy and angular momentum of
said rotatable member.

In still yet another aspect of the present invention
there is provided a vehicle having a chassis with an
impulse drive secured thereto, said impulse drive com-
prising: :

a frame mounted to said chassis;

impulse generating means on said frame and having at
least a portion thereof movable relative to said frame;

drive means to cause relative linear motion between
the frame and the portion of said impulse generating
means;

means associated with the portion of said impulse
generating means to impart rotation of at least one rotat-
able member carried by said impulse generating means
and thereby convert a portion of the kinetic energy and
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momentum thereof to rotational kinetic energy and
angular momentum; and

braking means to reduce motion of the portion of said
impulse generating means relative to the frame whereby
the difference in kinetic energy and momentum attribut-
able to the rotation of the rotatable member provides a
net impulse to the frame in a predetermined direction.

Preferably, the impulse generating means includes
one impuise generator located at and symmetrically
around the center of mass of the vehicle, or at least two
impulse generators positioned symmetrically on oppo-
site sides of the center of mass of the vehicle, with the
impulse generators being operable to apply an impulse
to the chassis of the vehicle. It is also preferred that the
impulse generators are rotatably mounted on the frame
to permit the direction of the impulse applied to the

- chassis to be changed. Preferably, the impulse genera-
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tors are mounted to the frame via gimbals so that rota-
tion of the impulse generators, to alter the direction of
the impulse applied to the chassis, causes no net rotation
or torque on the chassis.

In still yet another aspect of the present invention
there is provided a vehicle comprising:

a chassis;

at least one impulse generator means mounted on said
chassis and -operable to provide a net impulse to the
chassis in a predetermined direction; and

mounting means acting between said chassis and said
at least one impulse generator to permit said impulse
generator to be rotated with respect to the said chassis
to permit the direction of impulses applied to the vehi-
cle to be varied while preventing a net torque on or
rotation of the vehicle to occur.

The present ‘invention provides advantages in that
repetitive, net, unidirectional quantities of translational
kinetic energy and linear momentum in the form of net
impulses can be applied to the frame and combined
system without requiring the expulsion of exhaust from
the system. By reciprocating the motion of the driving
members within the frame, an internal momentum or

. impulse drive is achieved, as the change in linear mo-

mentum of a body or system as a whole acted upon by
an impulsive force is equal to the impulse, as in accor-
dance with the impulse-momentum theorem. In addi-
tion, the present invention can be used to counteract
oscillations and impulses applied to a system.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be
described by way of example only with reference to the
accompanymg drawings in which:

FIG. 1a is a block diagram of a pair of systcms, each
including movmg masses;

FIG. 1b is another block diagram of the pair of sys-
tems shown in FIG. 1a;

FIG. 24 is a plan view of a pair of systems including
moving masses similar to the systems shown in FIG. 1a;

FIGS. 2b to 2g are graphs of experimental results
illustrating resultant linear velocities and linear mo-
menta of the masses in the systems shown in FIG. 24
before, during and after interaction between the masses;

FIGS. 2k to 2s are graphs of additional experimental
results illustrating impulses applied by masses similar to
those shown in FIG. 24, and without the arm 33, to the
end of a third flat base cart, mounted on a level struc-
ture and supporting the masses, and the resultant to
linear momentum curves derived therefrom.
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FIG. 3 is a sectional view of an impulse drive taken
from the side;

FIG. 4 is an enlarged view of a portion of the drive
illustrated in FIG. 3; ’

FIG. 5 is a sectional view of the drive illustrated in
FIG. 3 taken from the top;

FIG. 6 is a section of the drive illustrated in FIG. §
taken along line 6—6;

FIG. 7 is a top plan view of another embodiment of
an impulse drive;

FIGS. 8a to 8k show other embodiments of the inter-
actions of components in an impulse drive;

_ FIG. 8/shows reference frames with respect to differ-
ent observers for the impulse drwes shown in the fig-
ures;

FIG. 8m shows a force diagram of the forces acting
on and interacting within the drives used in the impulse
drives illustrated in the figures.

FIG. 87 is a top plan view of a plurality of interacting
Iasses;

FIGS. 9 to 11 show different embodiments of a por-
tion of the impulse drive illustrated in the figures.

FIG. 12 is a top plan view of a vehicle provided with
yet another embodiment of an impulse drive;

FIG. 13 is a side view of a vehicle provided with still
yet another embodiment of an impulse drive;

FIG. 14 is an enlarged front view of a portion of the
_vehicle shown in FIG. 13;

FIG. 15 is a side view of the portion shown in FIG.
14 with an element therein rotated by 90°;

FIG. 16 is a front view of the portion shown in FIG.
15; ’ .

FIG. 17 is an enlarged front view of the portion
shown in FIG. 14 better illustrating the components
therein;

FIG. 18 is a section of the portion shown in FIG. 17
taken along line 18—18;

FIG. 19 is an enlarged top plan view of some of the
components illustrated in the portion shown in FIG. 17;

FIG. 20 is a section of a portion of the components
shown in FIGS. 18 and 19 taken along line 20—20;

FIG. 21 is an enlarged top plan view of some of the
components shown in FIG. 19;

FIG. 22 is a side view in section of another embodi-
ment of a portion of the vehicles shown in FIG. 13;

FIG. 23 is a top plan view of another vehicle em-
bodying an alternative arrangement of the impulse
drive shown in FIGS. 13 to 21,

FIG. 24 is a section of another embodiment of an
impulse drive similar to that shown in FIG. 18;

FIG. 25 is an enlarged section of a portion of the
impulse drive shown in FIGS. 24 and 26 taken along
line 25—25;

FIG. 26 is an enlarged top plan view of a portion of
the impulse drive shown in FIGS. 17, 24, and 25;

FIGS. 27a and 27b show plan views of interactions
between a pair of masses which move curvilinearly,
with similar interactions and resultants to those illus-
trated in FIGS. 1a, 15, and 24, and to those illustrated
graphically in FIGS. 24 to 2s;

FIGS. 28z and 28b show plan views of interactions
between a pair of masses movable along a track simi-
larly to those masses in FIGS. 27a and 275,

FIGS. 29a to 29¢ show plan views of additional em-
bodiments of components of impulse drives in the forms
of wheels or rings, based on the systems shown in
FIGS. 28a and 285,
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FIG. 30 is a top plan view of still yet another embodi-
ment of an impulse drive;

FIGS. 31 and 32 are top plan views of variations of a
portion of the impulse drive shown in FIG. 30, similar
10 those variations illustrated in FIGS. 8a to 8k, and 8n;

FIGS. 33q to 33c show top plan views of still yet
another wheel system for use in an impulse drive;

F1G. 34 is a sectional view of another wheel system
similar to those shown in FIGS. 30 to 32 and 33a to 33c
for use in an impulse drive;

FIGS. 35a, 35b, 36a, and 365 show graphs illustrating
the respective force through time curves of the two
basic interactions between two bodies; and

FIGS. 37a and 37b show graphs illustrating the re-
spective non-linear or angular momentum curves for
the graphs shown in FIGS. 35a, 35b and 36a, 36b, re-
spectively.

DESCRIPTION OF THE PREFERRED )
- EMBODIMENTS

For over three hundred years, Sir Isaac Newton’s
Third Law of Motion, “To every action there is always
an opposed equal reaction; or, the mutual actions of two
bodies upon each other are always equal and directed to
contrary parts.” ) has been interpreted as all-encompass-
ing. However, in chapter two, “Axioms, or Laws of
Motion” in the 1729 translation of Sir Isaac Newton’s
“Philosophiae Naturalis Principia Mathematica” by
Andrew Motte, revised in 1946 by Florian Cajori, New-
ton discusses the Third Law of Motion. In Corollary
I1I, he discusses conservation of the quantity of motion
or linear momentum relative to an origin O of an inertial
reference frame, in “linear” reflections between two
bodies. This he elaborated on in the Scholium with
regard to pendulum experiments to verify. the Third
Law of Motion which were presented before the Royal

" Society in England. Yet, he clearly noted at the end of

Corollary III that “From such kind of reflections some-
times arise also the circular motions of bodies about
their own centers. But these aré cases which I do not
consider in what follows; and it would be too tedious to
demonstrate every particular case that relates to this
subject.”.

Accordmg to the present mvermon, well-defined
experiments with precise measurements have been con-
ducted to determine the resultant effects of the circular
motions to the quantity of relative linear motion or
relative linear momentum, in interactions and reflec-
tions between two bodies. These experiments, electroni-
cally measured, clearly demonstrate that a portion of
the linear momentum or the center of mass angular
momentum of one body or mass can be resolved and
absorbed by the circular motion or angular momentum
of a wheel or ring system mounted on and integral to a
second body or mass. By the results of these experi-
ments, Sir Isaac Newton’s second law of motion, which
is applicable in pure linear actions and interactions, can
be understood and revised to include, additionally, in-
ternally derived forces or impulses. That is,
FcmNer=Macy wherein Fem NeT is the resultant
force applied at the center of mass (CM), whether exter-
nally or internally derived. '

Furthermore, the following is applicable. In a system
involving a circularity or non-linearity, a resultant ac-
tion or event can occur which has no reaction, or which
has a proportionately diminished linear reaction. In
addition, the relative linear motion and relative linear
momentum of one body, acting upon another, can be
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reduced and resolved, proportionately to the resultant
circular, non-linear motion, or angular momentum, of
another body or system so that the total, resultant quan-
tity of relative linear motion or relative linear momen-
tum of the combined center of mass of the system can be
internally, within the system, increased or decreased in
any given direction.

In the following and throughout the specification, the
terms linear acceleration, linear velocity, linear or trans-
lational kinetic energy, and linear momentum refer to
the motion being considered as occurring along a line
which extends radially outwards from an observer, at
an origin O of an inertial reference frame, or to relative
linear motion with respect to a point or position as
otherwise designated and described. Referring now to
FIGS. 1q and 15, a system is shown and generally indi-
cated by reference numeral 20. For clarity, the system
20 is being described to provide a simple example of the
operation of the present invention. The system 20 in-
cludes a pair of spaced bodies 22,24, the bodies 22,24
being of equal mass mj; and mgy4 respectively (i.e.
m32=my4). Each of the bodies 22,24 has a pair of verti-
cal shafts 27 extending upwardly from its upper surface
which support horizontally oriented, intermeshing discs
26. The two discs 26 provided on each of the bodies
22,24 are positioned so that the bodies are symmetrical
about the x, y and z planes. On one of the bodies 22, the
discs 26 are locked and prohibited from rotating about
the shafts 27, while on the other body 24, the discs 26
are free to rotate about the shafts 27.

Another pair of bodies 28,30 is provided, with each
body 28,30 being associated with one of the bodies
22,24. Similarly, the bodies 28,30 are of equal mass mjg,
mjp respectively (i.e. mzg=m3p). Furthermore, the total
mass of bodies 28,30 are chosen to be equal to approxi-
mately one quarter to one third of the total mass of
bodies 22,24. Each body 28,30 includes a pair of arms
31, with each arm including two sections 31a,31b re-
spectively. The bodies 28,30 communicate with a drive
32 which is operable to apply an impulse J and impart
identical, equal, finite quantities of linear kinetic energy
U to each body 28,30. The bodies 22,24,28 and 30 are
movable along a guide 34 so that the linear kinetic en-
ergy U, applied to the bodies 28,30 by the drives 32, can
be used to move the bodies in the system 20.

In operation, when the drives 32 impart equal, finite
quantities of linear kinetic energy U to each of the bod-
ies 28,30 respectively, each body 28,30 accelerates
along the guide 34 in the direction of arrow 36, with a
resultant linear velocity vas, viporespectively, a resultant
linear momentumn Pag,P3g respectively, and having a
translational kinetic energy K 728, K 3prespectively (see
FIG. 1b). The linear velocities, the linear momenta, and
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the translational kinetic energies of the bodies 28,30 are -

proportional to the magnitude of the equal impulses J,
and linear kinetic energy U, applied to the bodies 28,30
by the drives 32. Assuming that the bodies 28,30 move
without friction along the guides 34, since the bodies
28,30 are equal in mass and receive equal, finite quanti-
ties of energy, the translational velocities vas, vap of the
bodies 28,30, in response to the applied impulses J, are
identical. Furthermore, the bodies 28,30 have equal,
finite quantities of translational kinetic energy, i.e.
K2s=Ki0=K7ms=Kro=3mzsvZs=4m3sov230,  and
equal linear momenta, i.e. P2g=m3gvag=P30=m3pv30.
When the body 28 interacts with body 22, the sec-
tions 31¢ of the arms 31 interact electromagnetically
with the body 22. The translational kinetic energy K s

55

60

65

8

and linear momentum P»; of the body 28 is transferred
to the body 22, so that the body 22 begins moving along
the guide 34 in the direction of arrow 36. During and as
a result of this interaction, body 28 decelerates and
comes to rest along the guide 34 after having travelled
a distance dg from its initial starting position along the
guide 34, at which time the interaction is electronically
disengaged. Assuming that body 28 transfers substan-
tially all of its finite quantity of linear momentum P2gto
the body 22 during the interaction, and assuming that
momentum is conserved, the body 22 now translates
and moves linearly along the guide 34 in the direction of
arrow 36 with a velocity of va2=magvas/ma;.

After the interaction between the bodies 28 and 22,
the body 22 will have a translational kinetic energy
Kna=34myv2y; and linear momentum Py=mzav2y.
The body 22 will also have a total energy Ej2 which is
equal to K122+ Q22 and to im22v22+ Q2. Further-
more, the body 22 will have a linear momentum
Py2=mjyv2; equal to the linear momentum P23 of body
28. In the above, Q22 designates other forms of energy
loss in the interaction between bodies 28 and 22 due to
heat, friction, mechanical inefficiencies, etc., which can
be and are minimized. The quantity of Q22 also repre-
sents temporarily stored, spring energy of the com-
pressed, electromagnetic fields, which, upon electrical
disengagement of the interaction, is subsequently con-
verted to stored, electrical energy in the batteries used
to power and energize the drives 32 and electromag-
netic components on the arms 31 and discs 26.

Simultaneously, when body 30 interacts with body
24, the sections 315 of arms 31 interact electromagneti-
cally with the body 24 and with the discs 26 at radii r.
In this instance, the discs 26 are caused to accelerate
rotationally, or to decelerate rotationally if the discs 26
are pre-spinning. Thus, some of the finite quantity of
translational kinetic energy Kio=Kr3o==4m3ov230, and
linear momentum P3p=m3gv3oof body 30 is transmuted
and transferred into a finite portion of rotational kinetic
energy KRras=31Iw2piscsie), and angular momentum
Las=1I26w26 of the discs 26, either to increase or de-
crease their spin. Also, some of the translational kinetic
energy K730 and linear momentum P3g is transferred
into linear acceleration of the body 24, a finite portion
of resultant translational kinetic energy
K 24=4m24v224, and a lesser quantity of resultant linear
momentum Pz4. This results in the body 24 obtaining a
linear velocity va4 which is less than the linear velocity
vz of body 22. Thus, the total energy Ez4 of body 24
can be designated by Kgrau+Kmna+Qu=21Iw2
DISCS4)+ $maav224+Qa4, wherein Qa4 represents other
forms of energy loss in the interaction between bodies
24 and 30 due to heat, friction, mechanical inefficien-
cies, etc. Similarly, the quantity Qa4 also represents
temporarily stored, spring energy of the compressed,
electromagnetic fields, which upon electrical disen-
gagement of the interaction, is subsequently converted
to stored, electrical energy in the batteries used to
power the system. The losses Q24 can be and are mini-
mized so that most of the translational kinetic energy
K3pof body 30 is retained as rotational and translational
kinetic energy Kra4 and K 4, respectively, of body 24.
Thus, the total kinetic energy resultant of body 24,
K2a=KRgr24+Kr24 is equal to Iw2prscsee)+ imaev2ay.
During and as a result of the interaction of body 30 with
body 24, body 30 decelerates and comes to a stop along
the guide 34, after having moved a distance d3g from its
initial starting point along the guide 34, equal to that
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distance of linear displacement d;g of body 28, at which
time the interaction between the bodies is electronically
disengaged.

If the losses Q22 and Q24 are minimal or negligible,
then the energy U applied to each body 28,30 respec-
tively, by the drives 32, is equal to the total energy E in
each body after having received the energy from the
drive. The total energy E is also equal to the kinetic
energy K of each body 28,30 and the quantity of motion
or linear momentum of each body 28,30 is equal. Since
a portion of the linear momentum of body 30 is trans-
muted into rotational or angular momentum of the discs
26 on body 24, while the total quantity of the linear
momentum of the body 28 is transferred to linear mo-
mentum of the body 22, and if each of the bodies 28,30
comes to rest as a result of their respective interactions,
the resultant linear momentum of the body 22 is greater
than the resultant linear momentum of body 24.

The system 20 does not breach natural law, processes
and interactions. Since a portion of the original, finite
quantity of translational or linear kinetic energy Kioand
linear momentum P3gof body 30 is transferred by trans-
mutation into rotational kinetic energy Kgra4a= ilwz'
DIscse4) and angular momentum Lag=I26W26 of the
discs 26 on body 24, only a portion of the initial, finite

-quantity of linear kinetic energy K3pand linear momen-
tum Pj3gis available to transfer from body 30, and trans-

-

5

20

25

mute into a translational or linear kinetic energy compo- -

nent K724, and a linear momentum component Pag, of
the body 24 through the interaction. -

Accordingly, the transiational kinetic energy
K 124=34m34v224, the resultant linear velocity vas, and
thereby the resultant linear momentum Pag=m24v24 of
the body 24, is less than the corresponding values of
" body 30 prior to their interaction..Also, the resultant
translational kinetic energy K4, linear “velocity vas,
and linear momentum P4 of the body 24 is less than the
corresponding values of body 22, after its interaction
- with body 28. Considering this, one may look at and
consider the law of Conservation of Total Momentum
and realize that the linear momentum of one particle or
mass can be transmuted into rotational momentum and
“linear” momentum of another mass or mass system
such that total momentum is conserved. This is so when
considering the sum of the absolute values, of the resul-
tant, individual changes in quantity of spin; yet more so,
accordantly, in those specific cases wherein no further,
internally actuated increase or decrease in the resultant
quantity of spin occurs. However, the above example
concludes that linear momentum is not conserved. This
can be seen and defined initially in terms of the law of
Conservation of Energy that is of higher rank, than the
Law of Conservation of Linear Momentum.

To illustrate these findings, experiments were per-

formed using carts supported on a track similar in con-
figuration to the bodies 22,24,28, and 30 respectively, as
is shown in FIG. 2a. For the sake of clarity, the same
reference numerals used in FIGS. 1a and 15 will be used
to indicate like components in the embodiment shown
in FIG. 2a. The results of the experiments are illustrated
in FIGS. 2b to 2g. In these experiments, the mass of
each Cart 28,30 was equal to 0.286 kg. The mass of each
Cart 22,24, including the flywheel, was equal to 1.293
kg, and the mass of the flywheel 26 was equal to 0.970
kg. The flywheel diameter was 0.254 m and the mass
moment of inertia J of the flywheel was 0.00782 kg.mZ.
The flywheel on the cart 24 also included a rod 33
secured to the periphery of the flywheel 26. A mass 26a
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10
was also provided on the flywheel 26 to maintain the
dynamic balance of the flywheel.

During the experiment in Configuration B, the initial
interaction between the Carts 30,24 began near the end
of the rod 33, at a distance d=0.43 m. A repelling mag-
netic interaction between a magnet 36 on Cart 30, and a
magnet 38 located at radius r on the flywheel 26 of Cart.
24, occurred as Cart 30 approached and interacted with
Cart 24. Both Carts 30,24 were equipped with acceler-
ometers 40, and both acceleration signals generated in
each test were fed into a GenRad 2515 Computer Aided
Test System. For each test, the cart acceleration time
histories were numerically integrated to yield the corre-
sponding velocity profiles. FIGS. 2b to 2g illustrate the
obtained velocity profiles. The initial ramp on the ve-
locity profile, representing Carts 28,30, was caused by a
small dc bias in the acceleration signal due to the trigger
mechanism causing a slight tilt of Carts 28,30 before
their release. v

At the beginning of each test, Carts 28,30 were

‘pressed against a coil spring and kept stationary with an

electromagnetic trigger. Carts 22,24 were positioned
down the track from the Carts 28,30 with their rear ends
approximately 15 cm from the front end of the Carts
28,30. At the moment of trigger release, indicated by
marker 1 in FIGS. 2b to 2g, Carts 28,30, propelled by
the spring, accelerated toward Carts 22,24 quickly ac-
quiring their full speed.

In Configuration A, after impact both Carts 28,22
moved along the track and were quickly brought to a
stop due to friction forces occurring in the sleeve bear-
ings of the cart wheel axles and in the track-wheel
contact zones, and. also due to air resistance.

In Configuration B, when Cart 30 was approaching
Cart 24, the rod 33 coming into contact with the left
front corner of Cart 24 caused the flywheel on Cart 24
to rotate, as well as caused the Cart 24 to move forward
along the track. The interaction also caused Cart 30 to
decelerate. The repelling, magnetic interaction between
magnet 36 on Cart 30, and the magnet 38 on the
flywheel 26 at radius r on Cart 24, further increased
these actions. Minimal frictional losses in a ball bearing
of the flywheel resulted in the flywheel spinning, even
after both Carts 30,24 were stopped due to friction
forces and due to air resistance. This demonstrated that
a portion of the original, linear kinetic energy and “lin-
ear” momentum of Cart 30 was transmuted into rota-
tional kinetic energy and angular momentum of the
flywheel on Cart 24. 7

Three separate tests each for Configuration A and for
Configuration B were conducted. From the test sum-
mary, for Configuration A, the average Cart 28 velocity
vag immediately before impact, was 0.439 m/s. The
average Cart 22 velocity wy; after impact was 0.112
m/s. The quantity u designates the linear velocities of
the Carts 28,30 after the interaction with the Carts 22
and 24 respectively. From the test summary for Config-
uration B, the average Cart 30 velocity vig before im-
pact was 0.448 m/s. The average Cart 24 maximum
velocity wa4 was 0.015 m/s.

The test results clearly indicate that although the
velocity of the Carts 28,30 before contact with Carts

- 22,24 were similar for both test configurations, the re-

65

sultant Cart 22 velocity ‘w2 was substantially greater
for Configuration A than for Configuration B. The ratio
of the respective resultant velocities w22/W24 was equal
to 7.5. It was concluded that the experiment demon-

strated that the cart interaction for the two, tested con-
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figurations resulted in higher final velocity, transla-
tional kinetic energy, and linear momentum of Cart 22
when direct contact (impact) between both Carts 28,22
occurred (Configuration A), than when the flywheel 26
was involved in the energy and momentum transfer
(Configuration B). The Cart 22 to Cart 28 velocity ratio
w33/v23 was equal to 0.255 for Configuration A, and the
Cart 24 to Cart 30 velocity ratio wags/v3p was equal to
0.033 for Configuration B.

The difference between these results, in Test 1 and
Test 2, is partly due to the engagement of the aluminum
rod 33 of the flywheel by Cart 30, causing the flywheel
to rotate. Additionally, the repelling, magnetic interac-
tion between magnet 36 on Cart 30 and magnet 38 on
flywheel 26, caused the flywheel to accelerate further
rotationally, thereby further decelerating Cart 30 in this
process. Thus, although the bodies 22,24 interact with
identical bodies 28,30 having the same, finite quantity of
linear kinetic energy and linear momentum, the resul:
tant linear velocities and linear momenta of the bodies
. 22,24 are substantially different, due to the transmuta-
tion of linear kinetic energy and linear momentum to
rotational kinetic energy and angular momentum in
body 24.

Accordingly, the system 20 allows two bodies 22,24
to be accelerated with different resultant linear veloci-
ties and linear momenta even though equal, finite quan-
tities of linear or translational kinetic energy and linear
momentum are initially applied to each body 22,24 re-
spectively. This is accomplished by transmuting a por-
tion of the initial, finite quantity of linear momentum
" and translational kinetic energy of one body, into angu-

lar momentum and rotational kinetic energy of another
body, by increasing or decreasmg the spin of the dlSCS
26 during this interaction.

Since energy is the ability to do work, the system of
bodies 28,22 has a greater ability to do work linearly
after interaction, than the system of bodies 30,24 after
interaction. With the above parameters, this difference
in the ability to do work linearly is represented by
Kr2—Knsa=KrNer. This amount of linear kinetic
energy, K7.NET, can be applied to do work linearly on
a body, or on the center of mass of a system of bodies to
change their state of motion.

Other similar, precision experiments have been con-
ducted, with the carts 28,30 and the carts 22,24 sup-
ported on tracks secured to the top of a third, flat, base
cart {not shown), also supported on tracks. The results
of these experiments are shown in FIGS. 24 to 2s. Two
variations of the first and second cart systems were
tested, both without a rod attachment. In the first varia-
tion, Carts 28,30 had a mass equal to 0.620 kg, while the
Carts 22,24 had a mass equal to 1.785 kg. In the second
variation, Carts 28,30 had a mass equal to 0.329 kg,
while Carts 22,24 had a mass equal to 1.528 kg. In the

“first variation, the Carts 22,24 were provided with a
single flywheel 26 having a radius equal to 23.3 cm. In
addition, the flywheel 26 on the second cart body 24
was mounted on an electric motor which produced an
additional torque, during the magnetic interaction with
the magnet on the first cart body 30, at radius r in each
test. This torque was applied to the flywheel 26 of the
second cart body 24, in a direction opposite to the direc-
tion of the angular acceleration of the flywheel caused
by the magnet on the first cart body 30, during the
engagement, and was controlled by electrical switching
integral to the flywheel and the base of the second cart
body 24. The degree of this torque was accurately pre-
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adjusted by an electrical transformer, to control pre-
cisely the braking or deceleration of the first cart body
30.

Accelerometers 40 were mounted on the carts, and
force transducers were mounted against each end, as
well as on top of the negative end, of the third, flat, base
cart, to record, in addition to the impulse applied in the
initial linear acceleration of carts 28,30, and the impulse
applied in the linear decelerations of carts 22,24 respec-
tively, friction forces on the tracks of the third flat base
cart. From the tests of the pure *“linear” interactions and
reflections, sums were taken of the positive and nega-
tive impulses, including the negatively directed, friction
forces. The difference calculated by subtracting the
negative sum from the positive sum was attributed to air
resistance to the motions of the carts 28,30, and to the
carts 22,24, which was taken into account in determin-
ing the accurate results.

The difference of the resultant, respective sums of
“linear” momenta of the cart systems was confirmed by
taking the difference of the resultant, negative sums of
the respective impulses, as electronically recorded by
the force transducers at the negative end of the third,
flat, base cart. The first cart bodies 28,30 received equal
impulses, causing equal, linear accelerations to equal,
resultant, linear momenta in all tests. This difference
was determined by integrating the respective, force
through time curves for the respective, linear momen-
tum curves. By a comparison of the linear momentum
curves for the two test cases, for each of the two, indi-
vidual, prototype systems comprising three carts, and
by accounting for all factors contributing to these re-
sults, e.g., air resistance, friction, etc., it was determined
that the resultant differentials were, consistently, not
less than 15% for the first variation of tests, and not less
than 30% for the second variation of tests. This differ-
ence, which can be applied to the center of mass of a
complete system as a net impulse, is attributable to the
transmutation of a portion of the linear momenium of
the first cart body 30, into angular momentum of the
flywheel or wheel system mounted on the base of the
second cart body 24.

The results of the tests described above are illustrated
in FIGS. 2h to 2s, which show graphs of the test results.
In particular, FIG. 2A(i) shows the impulse applied by
the Cart 22, after the linear interaction, directly to force
transducer number FT2 located on the top of the third
base cart, while FIG. 2A(ii) shows the same impulse
applied by Cart 22, as registered by the force transducer
number FT3 mounted against the same end of the third

base cart, as is located force transducer number FT2.

The irregularities in the graphs represent accelerations
of the Carts, vibration of the third base cart, and the
linear impact between the Carts. FIGS. 2j and 2k show
two samples of momentum curves derived from inte-
grating the curves iliustrated in FIGS. 24, with curve 41
being derived from graph 2h(i), and curve 42 bemg
derived from graph 2A(ii).

On the other hand, FIG. 2i(i) similarly shows the
1mpulse applied by the Cart 24 after the interaction
causing rotation of the flywheel, and FIG. 2i(ii) shows
the same impulse applied by Cart 24 as recorded by
force transducer number 3. The irregularities in the
graphs represent accelerations of the Carts, vibration of
the third base cart, and the interaction between the
Carts. Similarly, FIGS. 2/ and 2m show two samples of
momentum curves derived from integrating the curves
illustrated in FIGS. 2i, with curve 43 being derived
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from graph 2i(i), and curve 44 being derived from graph
2i(ii). By visually comparing the respective graphs, one
can notice the significantly distinct differences between
the resultant impulses applied in the Case 1 tests of
linear interactions (direct impacts), and the resultant
impulses applied in the Case 2 tests with the partial
rotational interactions and absorptions of motion and
momentum.

FIGS. 21 to 2s illustrate the results of the second
variation of tests, wherein the Carts 22,24 were pro-
vided with a pair of internally interacting flywheels, for
absorbing linear kinetic energy, and linear momentum
relative to the end of the third base cart. FIG. 2n(i)
shows the impulse applied by the Cart 22 to force trans-
ducer number FT2 during this test with a linear interac-
tion, while FIG. 2n(ii) shows the impulse applied by the

Cart 22 through the third base cart, as recorded by -

force transducer number FT3. In contrast, FIG. 20(i)
shows the impulse applied by the Cart 24, in the case
with rotation, and FIG. 20(ii) shows the impulse applied
by the Cart 24, as recorded by force transducer number
FT3. Once again, by visually comparing the respective
graphs, one can notice the significantly distinct, impulse
differentials, of the Case 1 test results compared with
the Case 2 test results.

FIG. 2p(i) shows a momentum curve derived by
integrating the curve shown in FIG. 2n(i), while FIG.
2p(ii) shows a momentum curve derived by integrating
the curve shown in FIG. 2n(ii). Similarly, FIG. 2¢(i)

shows a momentum curve derived by integrating the 3

curve shown in FIG. 20(i), while FIG. 2¢(ii) shows a
momentum curve derived by integrating the curve
shown in FIG. 20(ii). By adjusting the respective scales,
the very significant, resultant de]tas or dlfferentlals
should be apparent.

FIGS. 2r(i) and 2r(ii) show xmpulse curves measured
by the force transducers FT1 (mounted on the base
support and against the initial, one end of the third base
cart), and FT3 (similarly, mounted against the resultant,
other end of the third base cart), resulting from the
initial, magnetic, linear acceleration of the Cart 28 or 30,
of the second variation of tests, and allowing Cart 28 or
30 to trave! the length of the track, without undergoing
any interaction, so that it rebounds off permanent mag-
nets located on top of the negative end of the track on
the third base cart. FIGS. 2s(i) and 2s(ii) are momentum
curves derived from the impulse curves shown in FIGS.
2r(i) and 2r(ii) respectively.

It should be apparent from the above tests that a
portion of the total quantity of the initial, linear motion
and the initial, linear momentum of body 30, which is
motion relative to a location on the end of the third base
cart, is transmuted during the interaction into angular
motion and angular momentum of the flywheels 26, on
the second body 24, through the application of external
torques, Texr=Fxr, applied to the flywheels at radii r
by the body 30. Accordingly, the flywheels 26, on the
second body 24, rotationally brake and rotationally
absorb a portion of the total quantity of the initial linear
motion and the initial linear momentum of body 30.

The illumination and the transition of our understand-
ing to knowledge, that the transmutation of a portion of
the initial momentum of a first body, my, to angular
momentum of a wheel or ring system on a second body,
M3, can occur, may be accomplished by giving further
consideration to the parameters with which we view
“linear” to non-linear conversions and transmutations,
and by further including within our consideration, the
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second body, M. We may come to see and to under-
stand this by considering the senior law, of conservation
of angular momentum or non-linearity, which, as has
been illistrated from the above, is consistent and holds
true for all cases, rather than the law of conservation of
linear momentum or “linearity”, which will be further
shown in the following to not be consistent, conserved,
nor hold true for all cases.

To solve for conservation of angular momentum, a
point of origin 0, of an inertial reference frame, can be
chosen at any point with regard to the system of two
masses. This may be chosen at some distance above, or
approximately above, the axis_of the flywheel or
flywheel system itself. As the point of origin O ap-
proaches infinity, motion itself approaches zero, rela-
tive to the point of origin 0; yet, there is still a concept
of motion, and a transmutation occurs. The formula for
the comservation of angular momentum or conservation
of the total quantity of angular or non-linear motion,
relative to a point of origin 0 of an inertial reference
frame, is given as, miuir;i+Mous.
ri+Iwi=mvirg+Mavare+Iwys  or, lomitloamnitli-
WHEELS_ICM]f+1CM2j+]f wHEELS, Wherein lcas is the
respective, individual, angular momentum of the center
of mass of the first mass mj, and of the second mass M3,
and lwgeEeLs is the respective, individual quantity of
angular motion, angular momentum, or “absolute spin”
of a wheel or wheel system about its axis of rotation,
immediately prior to, or immediately after the interac-
tion. From this formula it can be seen that, del-
ta(Lcy,m1)=delta(L cp,a2)+delta(LRoTATION M2)s
wherein delta(LroTaTIONM?) is the resulting “absolute
change” in the total quantity of rotational or angular
momentum, or of “absolute spin”, of the flywheel or the
flywheel] system about its axis or axes of rotation, with-
out regard to the directions of the individual spin vec-
tors. Accordantly, total angular momentum is con-
served, specifically wherein no further, internally actu-
ated increase or decrease in the resultant quantity of
spin, of the wheels, occurs.

To solve for conservation of angular momentum in
both cart systems shown in FIG. 1a, a point of origin

. outside each respective system of carts is chosen to be
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the origin 0 of an inertial reference frame. The origin 0
is not located on any of the carts in either system, as the
basic definition of angular momentum of a particle, with
respect to the origin O of an inertial reference frame, is
1=rxp, wherein r is the position vector which locates
the center of mass of the particle considered, with re-
spect to this origin 0 of an inertial reference frame, and
p is the “linear” momentum of the particle.

To solve for the conservation of angular momentum

-in the system including carts 28,22, choosing a point of

origin O of an inertial reference frame, the formula is,
magupgri+ Maauzar;=magvasrs+-Maavaors or,
loansi=1casi=1camss+1omay or, delta(Loans)=del-
ta(Lcanz), wherein angular momentum is conserved.
To solve for the conservation of angular momentum in
the system including carts 30 and 24, and choosing the
same point of origin O of the inertial reference frame
chosen for the other system, the formula is, miguso-
ri+Maauari+ Iw, WHEELS=m30V30Tf+M24vaars+Iwy.
WHEELS, or, loasoi+-1canai+ i
WHEELS=1caaor+1cMear+ 1 WHEELS, or, delta(Lcao)-
=delta(L cang) +delta(L wgeeLs), wherein angular mo-
mentum is conserved. .

Comparing the above formulae for the two systems,
and for equal quantities of delta(Lcans) and del-
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ta(Lcaso) respectively, the following can be deter- .

mined:
deha(Lcang)=delta(Lcans)+delta(l. WHEELS)-

Accordingly, delta(L can?) is greater than delta(L cana).
From the preceding quantities, for equal quantities of
delta(Pcans) and delta(Pcago) respectively, and by
comparing the two systems, it can be determined that
delta(Pcanz) is greater than delta(Pcans), and that
SPsysTem 1 is greater than ZPsysTEM 2 after their re-
spective interactions, which is consistent with the ex-
periments previously described. One may consider the
initial conditions, the mutual interactions, and the resul-
tant conditions of the two cart systems, or observe the
experiments from any perspective, whereat one as the
observer assumes the point of origin 0 of an inertial
reference frame, and conclude that the total quantity of
motion is conserved in both cases, and that in the case
with rotation of the wheels or wheel systems, the total
quantity of relative linear motion has been changed and
is less after the interaction, as some of the initial relative
linear motion of the first body has resulted in a change
of the total quantity of rotational motion or *“absolute
spin” of the second body which supports the rotating
flywheels.

If the two bodies 28,30 are located along the longitu-
dinal axis of a system within and including a closed
container, and are equidistantly spaced from the geo-
metric center at opposite ends of the closed container,
acceleration and motion of the two bodies 28,30 an
equal distance d towards each other, after the applica-
tion of equal, yet oppositely directed impulses J thereto,
will provide no net acceleration of the closed container.
The closed container does not accelerate since the
equal, yet oppositely directed impulses are simulta-
neously applied to opposite ends of the closed con-
tainer. This is in accordance with Isaac Newton’s laws

: 16 :
on either side of the longitudinal axis X of the chamber
52,

A linear induction motor railgun primary 66 is se-

" cured to the top and bottom walls 58,60 respectively,
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of motion. However, by allowing the bodies 28,30 to -

interact with bodies 22,24 in the above-described man-
ner, the bodies 22,24 move in opposite directions
towards one another with different resultant linear ve-
locities, translational kinetic energies, and linear mo-
menta. The total linear momentum P, of the combined
system as a whole, is now equal to the vector sum of the
linear momenta of the individual bodies, within and
including the closed container. A net “linear” impulse
in the direction of motion of the body with the greater
transiational kinetic energy and linear momentum, in
this case body 22, will then be created. The difference in
the linear momentum of the bodies 22,24 will be resul-
tant upon the combined center of mass of the system,
within and including the closed container, if both bodies
22,24 are decelerated and stopped simultaneously.

The above description and its various configurations,
and accordant variety of interactions and sequences of
interactions, is the basis on which the present impulse
drive and energy absorption systems are based, as will
be described hereinafter.

Referring now to FIGS. 3 to 6 an impulse drive 50
based on the previously described system 20 is shown.
The impulse drive 50 includes a chamber or frame 52
having side walls 54a, 54b, end walls 564, 56b and top
and bottom walls 58,60 respectively thereby, defining a
cylinder. Upper and lower pairs of rails 62,64 respec-
tively, in the form of cylindrical rods, extend along the
length of the chamber 52 and are secured at each end to
one of the end walls 56. The rods 62,64, forming each
pair of rails, are equidistantly and symmetrically spaced

60

65

and extends along the length of the chamber 52 (best
seen in FIG. 6). The railgun primaries 66 are also posi-
tioned to lie on the longitudinal axis X of the chamber
52. Each of the end walls 564, 565 has upper and lower
rectangular shaped recesses, 68a, 68b respectively,
formed therein. The recesses 68 are equidistantly spaced
above and below the longitudinal axis X of the chamber
52, and extend along a portion of the length of the re-
spective end wall 56. Solenoids 69a, 69b are seated in
each of the recesses and communicate with a power
supply (not shown). An impulse generator in the form
of a pair of systems 70,72, comprising movable masses,
are disposed within the chamber 52, at each end thereof.
The masses in each system are movable along the rails
62,64, as will be described herein.

As can be seen from FIGS. 3, 5 and 6, each of the
systems 70,72 are substantially identical. Since both
systems are substantially identical, only one of the sys-
tems 70 will be described in detail, while system 72 will
be described to indicate the operative differences be-
tween the systems 70,72. In these figures, like compo-
nents of systems 70,72 will be indicated using like refer-
ence numerals, with the suffix “a” denoting system 70,
and the suffix “b” donating system 72, added for clarity.

System 70 includes a rectangular shaped body 80a of
mass m3, having apertures 82a¢ formed therein, which
seat linear bearings 83a. The bearings 83a allow the rods
62,64 to pass through the body 80a, and permit the body
804 to slide along the rods 62,64, within the chamber 52
while minimizing friction. A pair of vertically spaced
recesses 84a are formed in one side of body 804, adja-
cent the end wall 56a. The recesses 844 are identical in

‘dimension in comparison and aligned with the recesses

68a. Similarly, the recesses 84a receive solenoids 85a,
which communicate with the solenoids 69a seated in the
recesses formed in the end wall 56a.- The opposite side
of the body 80a has a pair of vertically spaced recesses
86a formed therein, which are identical in dimension
and aligned with the recesses 682 and 84«. Solenoids
87a are seated in the recesses 86a. Two sets of arms 88a,
90a, integrally formed with the body 80z, project from
the body and extend towards the center of the chamber
52. The two sets of arms are positioned on either side of
the body 80a, adjacent the side walls 54a,54b, with each
set of arms including four vertically spaced arms 88a; to
8824 and 90a; to 904, respectively.

The upper arms 88a; and 90a; have linear induction
motor railgun primaries 96a secured to their lower sur-
faces, while the lower arms 8844 and 90a4 have linear
induction motor railgun primaries 98z secured to their
upper surfaces. The inner arms 884; and 90a; have linear
induction motor railgun primaries 99a secured to their
lower surfaces, and linear induction motor railgun sec-
ondaries 1002 secured to their upper surfaces. Con-
versely, the inner arms 88a3 and 90a; have linear induc-
tion motor railgun secondaries 101a secured to their
lower surfaces, and linear induction motor railgun pri-
maries 102a secured to their upper surfaces.

The inner arms 8842,88423,90a; and 90a3 also support
solenoids 1034 at their distal ends, remote from the
body 80q. Upper and lower cam slots 104a, 1057 are
formed in the body 80z at each side thereof, near the
side walls 54, for communication with upper and lower
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cams 106a, 107z respectively. The cams 107z are
mounted on shafts 1082 extending upwardly from disc
motors 110a. The disc motors 110gq are mounted on the
bottom wall 60 of the chamber 52. The cams 1064 are
mounted on shafts 112z extending downwardly from
disc motors 114a, with the disc motors 114a¢ being
mounted on the upper wall 58 of the chamber 52. The
cams 1064 and 107a are rotatable upon rotation of the
shafts 1082,112a by the disc motors 1104,1144, to reposi-
tion the body 80a as will be described herein.

A second, substantially rectangular body 120a of
mass my is provided, and has apertures 122a formed
therein in which linear bearings 123¢ are seated. The
bearings 123a allow the rods 62,64 to pass through the
body 1204, and permit the body 120z to slide along the
rods 62,64, so that it may be moved within the chamber
52 with minimum friction. The body 1202 comprises
generally an upper section 1244, and a lower section
1264 respectively, with the two sections being substan-
tially identical. The two sections 124a,126a are verti-
cally spaced to define a recess 128a, but are intercon-
nected via a pair of shafts 130a. The sections 124a,126a
are also structurally and integrally interconnected by
additional supports.

Each shaft 130q supports a filywheel or rotatable mass
1324, preferably in the form of a disc or ring, via a pair
of thrust-radial bearings 133a. The flywheels 1322 are
positioned in the recess 128a, and are mounted within
the body 120g symmetrically across a plane that inter-
sects the center of mass of the body 120a. This permits
the flywheels 1324 to rotate about the shafts 130z within
the recess 1284. Each flywheel 1324 includes a rack of
teeth or spur gear 134q, formed along its circumference
(only a portion of which is shown) so that the teeth
1344, provided on each flywheel, engage during rota-
tion of the flywheels thereby ensuring that the
flywheels counter-rotate.

Induction motor railgun primaries 136a are provided
on the upper and lower surfaces of each flywheel 1324,
and extend along the circumference thereof. The rail-
gun primaries 1362 on the flywheels 1322 communicate
with the railgun primaries 992 and 1022 positioned on
the surfaces of the arms 884,883,902, and 90a3 respec-
tively, adjacent the surface sections of flywheels 132¢ at
a chosen radius. Two pair of rollers 138¢ are also
mounted on the upper and lower surfaces of each
flywheel 1324, one diametrically across from the other,
in order to maintain a dynamic balance of each flywheel
1324. The rollers 138z are positioned radially from the
shaft 130a, but are spaced from the periphery of the
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flywheel 1324. The rollers 138a activate auxiliary inter- -

action system solenoids 140a, which are mounted as one
or more dynamically balanced pairs integral with
flywheels 1324, when contacting electrical conducting
strips 1682 mounted on body 120a. The auxiliary inter-
action system solenoids 140a engage auxiliary interac-
tion system solenoids 142¢ on arms 8802,88(13,9002 and
90a; of body 80a.

The auxiliary solenoid systems 140a,142g are used
either as alternate engagement systems, Or 10 create an
additional pulse and greater thrust during the interac-
tion between the bodies 80z and 120a. All interaction
systems, including the auxiliary solenoid systems, en-
gage like polarity to like polarity, for example, north
pole to north pole, but can be designed to engage oppo-
site polarity to opposite polarity, for example, north
pole to south pole. Also, all railgun interactions occur
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through a series of incrementally increasing, individual
impulses.

The railgun primaries 136z provided on the flywheels
132a are also designed to interact with an electrical
system on body 120a, and function as electric motors. In
this manner, the spin of the flywheels 1322 can be in-
creased, initially, during the time intervals of the en-
gagements and interactions, and/or during the time
intervals between the engagements and interactions
with the linear induction motor railgun primaries on
arms 88a,,8823,90a; and 9043, if the spin of the flywheels
was decreased during the respective interaction. This is
timed by the engagement of rollers 138a with electrical
conducting strips 1682 on body 1204, or body 1205 if in
reverse pulse, and this action is respectively applied,
with regard to each wheel, as a pure couple between the
induction motor railguns, and accordingly has no linear

‘component. .

The railgun primaries 136a are also capable of inter-
acting with the electrical system on body 120a, and
function as electric generators. In this manner, the spin
of the flywheels 132a can be decreased so that the rota-
tional, mechanical or kinetic energy of the flywheels
1324 can be converted back into electrical, stored en-
ergy in the electrical system of batteries. This can occur
during the time intervals of the engagements and inter-
actions, and/or occurs during the time intervals be-
tween the engagements and interactions between the
railgun primaries on arms 88a,,8823,90a2 and 90a3 of
body 80z, and the railgun primaries 136a on the
flywheels, if the spin of the flywheels 1324 is increased
during the respective interaction. This operation of the
railgun primaries 136a occurs as well whenever the spin
of the flywheels 132a is decreased, for example, if lower
revolutions of the flywheels are desired, or the whole
system 50 is turned off. This is also timed by the engage-
ment of rollers 1384 with electrical conducting strips
168a on body 120a, and this action between the railguns
is respectively applied, with regard to each wheel, as a
pure couple between the railguns, and accordingly, has
no linear component.

The flywheels 132a are mounted on electric motor-
generator systems (not shown) which apply additional
torques to the flywheels 1324, in directions opposite to
the directions of their rotational acceleration during the
engagement and interaction with body 80a. This ena-
bles the braking of body 80a to be precisely controlied,
by electrically pre-adjusting the torque applied by the
electric motor-generator systems to the flywheels 1322
of body 120a, at any given rpm. By this method, addi-
tional resistance to turning or rotational acceleration of
the flywheels 132a can be adjusted, without increasing
the mass of the flywheels, and thus, a design using
flywheels having a relatively light mass can be realized.
In addition to each, individual, electric motor-generator
system associated with each flywheel 1324, the rota-
tional inertia of the flywheels can be appropriately es-
tablished in design; for example, an equal quantity of
mass distributed more in a ring configuration in a de-
sign, as compared with, and in preference to, a disc
configuration of a wheel.

Vertically spaced recesses 150a are formed in one
side of the body 120z adjacent the solenoids 87a. The
recesses 150a are identical in dimension and aligned
with recesses 86a and 844, and receive solenoids 151a.
The other side of the body 120q also includes a pair of
vertically spaced recesses 154a, with the recesses 154a
being of dimensions and aligned in the identical manner
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as recesses 150a, 844, 862 and 68a. The recesses 154
house solenoids 155a.

The body 1204 has recesses 1704, formed in each side
thereof adjacent the side walls 54 of the chamber, which
allow arms 884, 8843 and 90a;, 90a;3 to pass over the
outer edge of the flywheels 132a. The recesses 170z
define upper and lower arms 172a, 174a respectively,
which are integral with the body 1204, but which are
aligned with the arms 90. Linear induction motor (LLIM)
railgun primaries 1762 are disposed on the upper surface
of the arms 172a, while railgun primaries 177a are dis-
posed on the lower surface of the arms 174a. The rail-
gun primaries 176a provided on arms 172z communi-
cate with the railgun primaries 96a provided on arms
884,904, while the railgun primaries 177a provided on
arms 1742 communicate with the railgun primaries 98a
provided on arms 88a24,90a4. Auxiliary solenoids 166 are
also provided on the end of each of the arms 1724,174a
which communicate with the corresponding, auxiliary
solenocids provided on arms 1725,174b when required,
and as will be described herein.

LIM railgun secondaries 1784 are disposed on the
lower surface of the upper arms 1724, and communicate
with the railgun secondaries 100a provided on arms
8827,90a;. Similarly, railgun secondaries 180a are dis-
posed on the upper surface of lower arms 174a, which
communicate with the railgun secondaries 101a pro-
vided on arms 884a3,90a3.

LIM railgun primaries 160a are mounted on the top
and bottom surfaces of the body 1204, and communicate
with the railgun primaries 66 mounted on the top and
bottom walls of the chamber 52.

The bodies 805 and 1205 of system 72 are structurally
identical to bodies 80z and 120q of system 70. Each pair
of bodies 80a, 805 and 120a, 1205 has identical engage-
ment, electrical, and mechanical systems, including
identical induction. motor railgun systems, and
flywheels 132. Thus, as should be apparent, the cham-
ber 52 is symmetrical about the x, y and z planes passing
through the geometric center of the chamber 52.

The following is a description of one complete se-
quence of actions which occur during operation of the
impulse drive 50 to impart a net impulse to the frame 52.
When the electrical system supplying power to the
components in the chamber 52 is turned on, the cham-
ber 52 becomes operational. Linear induction motor

railgun systems 66 and 160 position bodies 120g and

1205 at their respective pre-engagement positions, near
opposite ends of the chamber 52. The upper and lower
cams 106,107, at each end of the chamber 52, are turned
simultaneously by the speed-synchronized disc motors
110,114. The turning of the cams 106,107 causes the
cams to engage the bodies 804,805 via the cam slots
104,105, and move the bodies 802,805 further toward
and near to, yet not physically contacting, the respec-
tive end walls 864,56b of the chamber 52. This causes
the magnetic fields of solenoids 85 and solenoids 69, at
each end of the chamber 52 respectively, to compress
equally, resulting in equal amounts of stored, elastic,
potential, linear spring energy between bodies 80a,805
and the end walls 56a and 56b of the chamber 52.
Cams 106,107 continue to turn under the influence of
disc motors 114, 110 until cavities in cam slots 104,105
allow bodies 804,805 to accelerate linearly in opposite
directions towards the center of the chamber 52, along
the rails. During this process, equal and oppositely di-
rected impulses J are applied to the bodies 802,805, and
to the end walls 564,56b. Since the equal and oppositely
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directed impulses J are simultaneously applied to each
end wall 562,560, there is no acceleration of the center
of mass of chamber 52 during this process. The bodies
804,805 in turn accelerate linearly in opposite directions
towards one another, and have equal, resultant magni-
tudes of linear velocities, linear momenta, and equal,
finite quantities of translational kinetic energy. This
energy is imparted to each body 804,805 via the stored,
elastic, potential, equal, finite quantities of linear spring
energy of the compressed magnetic fields between sole-
noids 85, and the solenoids 69.

After the initial linear acceleration of bodies 804,800,
the linear induction motor railgun primaries 992,102a °
on arms 8842,8843,90a> and 90a3 of body 80a, and the
linear induction motor railgun primaries 96b, 964 on
arms 8851,8804,9001,9004 of body 80b, are simulta-
neously, electrically activated and energized. This is
done at a point when the linear displacements of the
bodies 804,805 have sufficient magnitude that there is
substantially no interference between the magnetic
fields of the energized, linear induction motor railgun
primaries on bodies 802,805, and the magnetic fields of
the solenoids 69, located on the end walls 56 of the
chamber 52.

At this point in time, the induction motor railgun
primaries 136¢ on flywheels 132a of body 120a are
electrically activated and energized. Also, the upper
and lower, linear induction motor railgun primaries
176b,177b, of body 1205, are electrically activated and
energized. While the railguns are being energized, the
bodies 804,805 are moving in opposite directions in the
chamber 52 towards one another, with equal, finite
quantities of translational kinetic energy, and equal
linear momenta.

As the bodies 80a, 805 approach respective bodies
120a, 120b, the linear induction motor railgun primaries
992,1022 on body 80a enter the recesses 170z and en-
gage, interact and communicate with the induction
motor railgun primaries 136q, at radii r on the flywheels
1324. Simultaneously, or substantially thereto, linear
induction motor railgun primaries 965,985 on body 805
enter the recesses and engage, interact and communi-
cate with upper and lower, linear induction motor rail-
gun primaries 176b, 180b, respectively on body 1205.

During these interactions, both bodies 804,805 trans-
mit their respective, individual, equal, finite quantities
of translational kinetic energy and linear momenta to
bodies 1204,120b, respectivelyl. Each interaction be-
tween the respective, energized railguns is in the man-
ner of a series of individual impulses, of repelling, elec-
tromagnetic interactions, incrementally increasing the
magnetic field strengths through the time interval of
engagement, i.e., each, respective interaction is not in
the manner of a collision. This type of interaction al-
lows a greater change in rotation to occur. The railgun
interactions are programmed and carried out in such a
fashion so that both bodies 804,805 come to rest relative
to the chamber 52, after the interactions with bodies
1204a,120b, respectively, at equal distances of linear
displacement, d, from their respective end walls 56 of
chamber 52. The distance d is defined by the differential
of the cams 106,107 inner and outer radii. At this point
in time, the LIM railgun primaries 992,102z on arms
884,,8843,9025,9043 of body 80a, and LIM railgun pri-
maries 965,985 on arms 885,8854,905 and 90b4 of body
80b, and the upper and lower, linear induction motor
railgun secondaries on sections 1725,174b of body 805,
adjacent the railgun primaries 965,985, are all electri-
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cally deactivated. These railgun deactivations occur at
the precise instant when bodies 80 are decelerated to
resultant, linear velocities of zero, with respect to the
chamber 52. .

Consider for illustration and with the purpose of
clarity only, that the bodies 804,805 are equal to approx-
imately one fifth to one half of the total mass of bodies
1204, 1205, and that body 80a imparts a portion of its
finite quantity of initial, translational kinetic energy and
linear momentum to increase or to decrease the spin of
the flywheels 132a. Thus, body 80ag imparts a lesser
amount of translational kinetic energy and linear mo-
mentum to accelerate linearly body 120a to its resultant
translational kinetic energy and linear momentum than
body 80b imparts to body 120b. If body 80b imparts
substantially all of its finite quantity of translational
kinetic energy and linear momentum to body 1204 in
the form of translational kinetic energy and linear mo-
mentum, the resultant velocities of bodies 1204,120
will be opposite in direction, and of significantly differ-
ent magnitudes, with the resultant linear velocity. of
body 1204 being up to approximately twenty percent
greater than the resultant linear velocity of body 120a.
The reason that the translational kinetic energy and
linear momentum resultant of body 120q is less than the
translational kinetic energy and linear momentum resul-
tant of body 1205, is due to the fact that, as the kinetic
energy and linear momentum of body 80a is imparted to
the rims of the flywheels 1322 of body 120a at radii 1, to
increase or to decrease the spin of the flywheels 1324,
and as the finite quantity of translational kinetic energy
and linear momentum of body 80a is delivered as a
change of rotational kinetic energy and angular momen-
tum of the flywheels 1324, body 804 loses some of its
linear motion, linear momentum, and linear kinetic en-
ergy. The force curve, which is sequentially, instanta-
neously, of equal magnitude, yet oppositely directed
along the lines of action of the force joining bodies 80a
and 120g, drops off as body 80a loses energy and linear
momentum to change the rotational kinetic energy and
linear momentum of the flywheels 132a. As this occurs,
the energy capability of body 80z, to do center of mass
work to accelerate linearly body 120a, diminishes.

To have equal, resultant, translational kinetic energy
and linear momenta of bodies 1204,1205, derived from
equal, finite quantities of translational kinetic energy
and linear momenta of bodies 804,805 respectively, plus
a change in the spin, rotational kinetic energy or angu-
lar momentum stored in the flywheels 1324, would be a
breach of the true natures of the laws of Conservation
of Energy and Conservation of Mechanical Energy.
Accordingly, the translational kinetic energy and linear
momentum resultant of body 120a must be less than the
translational kinetic energy and linear momentum resul-
tant of body 1205. To maximize this phenomenon, each
respective, energy and momentum interaction between
the body 80z and the flywheels 1324 should be gradu-
ally applied, relative to the time interval of the interac-
tion, and not in the form of a collision. Also, the ratio of
the inertial moment or resistance to rotational accelera-
tion of the flywheels 132, with respect to the inertial
mass or resistance to linear acceleration of the total
mass of body 1204, should be optimized.

From the above, it can be seen that bodies 1204,1200,
after the interactions with bodies - 80a,80b, move
towards one another, each with a substantially different
quantity of translational kinetic energy compared to the
other, and with substantially different linear velocities
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and linear momenta. At this point in time, the upper and
lower solenoids 155 on the bodies 120a, 1205 respec-
tively, are electrically activated and energized. Up until
this time, no effect is delivered to the chamber 52, and
thus, the chamber 52 has a linear velocity and linear
momentum equal to zero. The total linear momentum P
of the combined system as a whole is now equal to the
vector sum of the linear momenta of the individual
bodies 80a,805,1204,1205, within and including the
same frame of reference, the chamber 52.

At this point, the cams 106,107, driven by disc motors
114, 110, continue to turn, and begin acting on the re-
spective cam slots 104,105 provided in bodies 80a,800.
This causes the bodies to be repositioned at their start-
ing positions so that the magnetic fields between the
solenoids 694 and 85z are again compressed and so that
the bodies 80z and 805 are in effect integral with the
frame 52. As force and impulses of equal magnitude, yet
of opposite direction, are simultaneously applied to the
end walls 56 of the chamber 52, there is no net effect on,
nor acceleration of, the chamber 52 due to this reposi-
tioning of bodies 804,800,

At this point in time, the spin adjustment of the
flywheels 132z occurs, as earlier described, through the
interaction of induction motor railguns 1362 which are
timed and electrically energized by the rollers 138a,
contacting the electrical conducting strips 168z pro-
vided on the surfaces of body 120a, and, which commu-
nicate with an electrical system adjacent the railguns
136a. The railguns act as electric motors to increase the
spin of the flywheels 132g, if the spin was decreased
during the previous interaction between bodies 80a and
1204, or act as electric generators to decrease the spin of
the flywheels 132¢ if the spin was increased during a
previous interaction. Accordingly, the railguns act to
maintain the spin of the flywheels 132a within a proper
spin range, with respect to the frequency of complete
sequences of interactions within the chamber 52, ie.,
the relative, mutual velocities of approach of the respec-
tive, interacting bodi¢s. As was described earlier herein,
the spin adjustment of the flywheels 132¢ is applied as a
pure couple between each, respective, railgun system,
and accordingly has no linear component.

Body 1205 travels along the rods 62,64, within the
chamber 52 toward body 120a, a greater distance from
its respective end wall 56b, due to its greater linear
velocity, than the body 120g, which has a substantially
lesser, resultant, linear velocity. The linear displace-
ment of bodies 1202,1205 within the chamber 52 should
be minimized. ’

The magnetic fields of solenoids 15556 of body 1205

" interact with the repelling, magnetic fields of solenoids
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1554 of body 120g, in a spring-like fashion. The interact-
ing, magnetic field between the solenoids 155a and 1555
is compressed, such that bodies 120q and 1205 come
close to, but do not contact, one another. The magnetic
interaction between bodies 1204 and 120a is much like
the interaction between two billiard balls moving
towards one another on a straight path, with one having
a substantially greater, linear velocity compared to the
other, which, when colliding head-on, rebound such
that they substantially interchange and exchange linear
momenta. Thus, the first body, moving initially with a
greater, linear momentum and linear velocity, rebounds
with the lesser, linear momentum and linear velocity of
the pair, and the second body, originally with the lesser,
linear momentum and linear velocity, now rebounds
with the greater, linear momentum and linear velocity
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of the pair. This rebound phenomenon, and substantial
exchange of linear momenta, now occurs between the
bodies 1202 and 1205, respectively.

At this point in time, there has been no acceleration
of, nor impulse applied to the chamber 52 due to the
described interactions, as the interactions cccur on
bearings along the rods 62,64, parallel to the longitudi-
nal axis of the chamber, and intersecting the center of
mass of the chamber 52.

Thereafier, LIM railgun and linear, electric genera-
tor systems 66,160a are electrically activated and ener-
gized, to engage and decelerate body 120a, now initially
with the greater linear momentum, as compared to
body 1204. The body 1205 is aliowed to continue its free
motion within and toward end 564 of the chamber §2.
The deceleration of body 120z applies an impulse to,
and simultaneously accelerates, the chamber 52 and the
bodies 80 from their apparent, previous, combined state
of rest or zero motion, relative to a stationary, outside
observer, in the direction of the applied impulse, repre-
sented by arrow 200. The change in linear momentum
of the combined system of chamber 52 and bodies 80,
acted upon by the impulsive force, is equal to the im-
pulse applied, as in accordance with the impulse-
momentum theorem. During this interaction, body 120a
decelerates, and the now combined body, consisting of
chamber 52 and bodies 80, accelerates in the direction
of the arrow 200 to reach a common, equal, combined,
resultant, linear velocity and linear momentum. At this
point, body 120a is now positioned at its original, pre-
engagement position within chamber 52, and is engaged
to the chamber 52 by LIM railgun systems 66,160a.

This above-described interaction is much like 2 man
running down a dock and jumping into an initially sta-
tionary row-boat. The man decelerates in the process
and the row-boat accelerates, to arrive mutually at a
common, equal, combined, resultant, linear velocity and
linear momentum, of the man, row-boat system. Body
120a is represented by the man, and the total mass of
chamber 52 and bodies 80, mutually integral, is repre-
sented by the row-boat in this example. This interaction

may, as well, be likened to a completely inelastic colli--

sion, in which the bodies stick together after the colli-
sion, and apparent linear momentum is conserved. Also,
during this interaction and process, a portion of the
linear kinetic energy of body 120g is converted into
electrical, stored energy, through the interaction be-
tween the linear, electrical generator and the linear,
LIM railguns 66 and 160a.

During the occurrence of the above-described inter-
action, body 1206 moves toward the end 565 of the
chamber 52, at a substantially lesser, linear velocity and
linear momentum to that initially of body 120a prior in
time to the above-described interaction. However, since
body 120a, in decelerating, accelerates the combined
body of chamber 52 and the bodies 80, integral thereto,
in the direction of the arrow 200, the body 1205 has
relatively less distance to move, to reach its initial, pre-
engagement position within the chamber 52. This is due
to the movement of the chamber 52, and the bodies
1204, 80 in a direction opposite to that of body 1205. At
this point in time, the combined body of chamber 52,
bodies 80, and the body 1204, has a substantially greater
and oppositely vectored linear momentum, compared
to that of body 1205, and the system, as a whole, now
has a total linear momentum P, in this particular refer-
ence frame, which is defined simply as the vector sum
of the linear momenta of the individual bodies within
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this frame. In other words, this momentum P, of the
combined system of chamber 52, bodies 80, and bodies
120, is equal to P=PcoMBINED BODY+(—PBODY 1205)
or, P=Mvcomervep popy—+(—mvpopy 1205), which is
now greater than zero in the positive direction of the
arrow 200, and wherein v designates and represents the
respective, individual, linear velocities.

At the end 56b of the chamber, linear induction motor
railgun 66 is electrically activated and energized to
communicate with linear induction motor railgun 1605, .
which is simultaneously, electrically activated and ener-
gized. This causes body 1205 to interact magnetically
with the oppositely moving, combined body of chamber
52 and bodies 80 and 1204, and brake or decelerate body
1204 to a velocity equal to zero, relative to a stationary,
outside observer. This action simultaneously deceler-
ates the combined body in this process, which of course,
is still moving with substantial linear momentum in the
direction of the arrow 200. Linear induction motor
railgun systems 66,1605 continue to communicate, and
body 1204 is accelerated from its instantaneous state of
rest or zero velocity, relative to a stationary, outside
observer, to a common, resultant velocity equal to the
common, resultant velocity of the combined body of
chamber 52, and bodies 80 and 120a, integral thereto.
The system, including chamber 52 and bodies 80 and
120a, further decelerates during this process, with body
1205 continuing to move toward the sternward end 56b
of the chamber 52 during this interaction. When the
body 1205 reaches a linear velocity synchronized with
the combined body, the body 1205 is engaged to the
chamber 52 at its initial position, near the end 56b of the
chamber 52. Also, during this interaction and process, a
portion of the linear kinetic energy of body 12054 is
converted into electrical, stored energy through the
interaction between the linear, electrical generator and
the linear induction motor railguns 66 and 160a.

This common, resultant, linear velocity and common,
resultant, linear momentum, of the complete system as a
whole, is now greater than zero in the positive direction
of the arrow 200, as the -total linear momentum of a
system of bodies, now structurally integral as one unit
or mass, is now equal to the product of the total mass of
the system and the velocity of its combined center of
mass. This combined center of mass, for a completely
symmetrically designed and manufactured system, is
temporarily and instantaneously located at the geomet-
ric center of the combined system and of chamber 52, as
body 12056 has become repositioned at its initial, pre-
engagement position within chamber 52 as a result of
this process and interaction. The combined center of
mass is now moving with a resultant, linear velocity and
a resultant, linear momentum in the positive direction of
arrow 200, and this motion is substantially greater than
zero, relative to the stationary, outside observer. Also
during this interaction, a portion of the linear kinetic
energy of the magnetically interacting bodies is con-
verted into electrical energy and transmitted to batter-
ies in the system 50 for storage, through interaction,
engagement and communication of the linear, electric
generator components of the interacting, engaging and
communicating, linear induction motor railgun systems
66 and 160a.

The complete system now moves with a linear veloc-
ity and linear momentum Pcs, which is greater than
zero in the positive direction of the arrow 200, having
accelerated due to the internal interactions within the
chamber 52, from a state of complete rest. Although the
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chamber 52 and all internal bodies are now moving with
a velocity designated as Vi, the internal components of
the chamber 52 are now at their respective, initial, start-
ing or pre-engagement positions, and thus, when the
cams 106,107 are rotated via the disc motors 110,114, to
release the bodies 804,80b, in the manner described
previously, a similar sequence of events occurs to apply
another net impulse to the combined system, i.e., to the
combined center of mass in-the direction of the arrow
200, so that the combined system, appearing to the sta-
tionary, outside observer to be the chamber 52, acceler-
ates to assume a second, net resultant, combined, linear
velocity designated as V3, which is greater than the
first, resultant, combined linear velocity V. Thus, the
combined system of chamber 52 and all internal bodies
can be operated so that the combined system, i.e., the
combined center of mass receives continuous, succes-
sive impulses, and is accelerated uatil it reaches its de-
sired linear velocity V. To decelerate the system, the
internal bodies are engaged in an opposite manner such
that the combined system, the combined center of mass,
receives oppositely directed, continuous, siccessive
impulses, thrust, and is decelerated from velocity Vy,
through a second, deceleration velocity V_1i, until it
reaches its desired linear velocity, either greater than a
velocity equal to zero but less than linear velocity Va,
. or to a complete stop.

All interactions described herein, with the exception
of the cams 106,107 repositioning of bodies 80 towards
their respective end walls 56, involve no contact. This
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results in a substantially extended span of life of each

system. The interactions are preferably accomplished
magnetically between bodies of some substantial mass,
relative to the size of the whole system and its perfor-
mance requirements; however, it should be realized and
apparent that all interactions can as well be accom-
plished, for example: by friction braking systems; by
fluid or gas interactions with fluid or gas absorption
turbines; by light or electromagnetic radiation having
non-linear absorption chambers or mechanisms; or by

40

other atomic or subatomic particles via non-linear ab- .

sorption chambers or mechanisms; et cetera. In designs
and in operational systems, the acceleration capacities,
performances, optimum thrust at any given “r.p.m.”,
and the peak thrust capacities can be optimized, maxi-
mized, and accordingly accomplished as desired.

The above-described, non-linear impulse drive 50 is
preferably used in a group of four, with each of the
chambers 52 and internal systems providing a net thrust
in the same direction, but timed appropriately out of
phase with respect to each other for a smooth accelera-
tion of the vehicle, yet timed and phased so as to not
create undesired torques. For some applications, two,
synchronized, counter-revolving turbines, driven by
steam derived from solar heat and attached to two,
counter-revolving, electric generators, can provide a
source of electrical power for this system.

The auxiliary system solenoids 87,151 function as
additional position control systems for anomalous mo-
tion contro! and containment. Thus, the solenoids help
in preventing any physical contact between the bodies
80, 120 and their adjacent counterparts or end walls 56.
The auxiliary solenoid systems 166 are electrically acti-
vated and energized when additional position control is
required, to prevent the bodies 120 from colliding, and
these communicate with their respective counterparts
on the other, adjacent body. The adjacent, auxiliary,
linear induction motor railgun systems 100,101, on arms
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884),88a3,900,,9003,885,,8853,905,,90b3 of bodies 80,
and railgun systems 178,180 on bodies 120, may be elec-
trically activated and energized when required to pro-
vide additional, repelling impulses to avoid contact
between the bodies 80,120, and to ensure sufficient .
transfer of energy and momentum therebetween.

In general operation, linear displacement transducers,
integral to and within the upper and lower rods 62,64,
with complementary components mounted internally,
integral to, and within bodies 80,120 respectively (al-
though not shown), are provided and are regulated by
appropriately programmed, off-the-shelf, precision,
electronic motion controllers. These are able to inter-
face, with the linear induction motor railgun systems
66,160, to adjust the respective, internal body or bodies
to their proper position in the event of anomalous mo-
tion or as required.

Also in general operation, with the flywheels 132g in
an overall, active, pulsed operation at' any given spin
range, the flywheels 1326 of body 1205 are also main-
tained, respectively, in an identical spin range, using the
railguns disposed on the flywheels or the respective,
electric motor-generator systems. Since the respective
adjustment is actuated in the mode of a pure couple, it
has no linear component. This is performed via elec-
tronic switching so that the chamber 52, the internal
bodies thereto, and the vehicle housing the chamber can
be instantaneously accelerated, or decelerated, that is,
braked, by reverse thrust engagement, and as desired.
Upon reaching the appropriate, identical spin range, to
maintain the flywheels 1325 of body 1206 within this
appropriate, identical spin range, very little additional
energy input is required due to the inertia of their spin.
If the spin range of one set of flywheels 132 on either of
bodies 120 is changed, through linear acceleration or
deceleration of the chamber 52 and the vehicle, the spin
range of the other set of flywheels 132 is also adjusted to
maintain an equivalent spin range on both pairs of

flywheels 132, on bodies 120. This is to ensure that

gradual, incremental acceleration or, as appropriate,
gradual, incremental deceleration or braking occurs
smoothly, much like that, respectively, of an aircraft or
an automobile, as controlled and regulated by the pilot
or driver.

Although described as using solenoids 69,85, it should
be apparent that the respective, linear accelerations of
bodies 80, from their respective end walls 56, may also
be accomplished by springs, hydraulic or gas systems,
slider-crank mechanisms, cams, or the like.

Also, it should be apparent that the upper and lower
cam systems 106,107 can include similar cam systems
mounted on the opposite sides of bodies 80, for total
motion control of the positioning and repositioning of
bodies 80 near to their respective end walls §6. These
additional cams can be similarly driven by speed-syn-
chronized, disc motors, and can serve to fasten firmly
and integrally the bodies 80 to the chamber §2, at each,
consecutive moment during the repositioning process,
and thereby completely obviate the use or the partial
use, of the linear induction motor railgun systems 66
and 160, for this process. It should be carefully noted,
however, that the internal bodies should be freely
“floating” and unrestricted by the cams during the time
interval of their respective interactions. Anomalies due
to, for example, environmental influences on the mo-
tions of the internal bodies, can be corrected by the cam
systems in between the respective interactions. Further-
more, the rods 62 and 64 may also serve as electrical
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conductors, to supply power to each of the bodies
804,805, and 120a, 1215.

Although not described in detail, it has been contem-
plated that the operation of the various electrically
energized components in the chamber be controlled by
a microprocessor-based circuit programmed to ensure
that the components are energized at the proper times
to effect the desired operation of the impulse drive 50.

Referring now to FIG. 7, another embodiment of an
impulse drive is shown. In this embodiment, like refer-
ence numerals will be used to indicate like components,
with a “200” added for clarity. In this embodiment, the
impulse drive 250 includes a chamber 252, having end
walls 256a, 256b, side walls 25442,254b, and top and
bottom walls (not shown). Intermediate walls 300 are
provided, which extend the length of the chamber 252,
to divide the chamber 252 into four cylinders. The cyl-
inders are equidistantly spaced and are positioned so
that the impulse drive is symmetrical about the longitu-
dinal axis X of the chamber 252. The end walls 256 are
provided with recesses which hold solenoids 269. Each
of the solenoids provided on the end walls is associated
with one of the cylinders. The solenoids communicate
with solenoids provided on bodies 280 in an identical
manner to that previously described, to cause the bodies
280 to move linearly along guides in the form of rods
{not shown) provided in the cylinders. Upper and lower
railguns 262 are provided in each of the cylinders and
extend the length thereof. In this embodiment, bodies
280 are provided at each end of the cylinders, although
only one body 320 is provided in each of the cylinders.
The bodies 320/ in the inner two cylinders are posi-
tioned at opposite ends of the chamber 252 with respect
to the positions of the bodies 3200 provided in the outer
two cylinders.

In operation, when the solenoids 2695 associated with
the inner cylinders and solenoids 269a associated with
the outer cylinders operated, an equal impulse and
therefore a finite quantity of linear kinetic energy and
linear momentum is transferred to each of the bodies
280, associated with these solenoids. This causes the
bodies 280 to move along the guides within the cylin-
ders. Since equal and oppositely directed impulses are
initially placed on the end walls 256, during and result-
ing from the interaction between the solenoids 29 and
the bodies 280, no net acceleration of the chamber 252
is seen. The bodies 280 in the inner cylinders interact
with the bodies 320;, transferring the linear kinetic en-
ergy and linear momenta of the bodies 280 into linear
kinetic energy and linear momenta of the bodies 3207,
without any rotation of flywheels occurring (i.e., these
bodies interact in the same manner as bodies 80 and
1206 described previously). This interaction therefore
causes the bodies 320/ to move along the rods in the
inner cylinders towards the end wall 256a, at a first
linear velocity. At the same time as that time of the
above-described interaction, the bodies 280a interact
with the bodies 3200 located in the outer cylinders. This
interaction transfers only a portion of the linear kinetic
energy and linear momenta of the bodies 280 into linear
kinetic energy and linear momenta of the bodies 3200.
However, the majority of the linear kinetic energy and
linear momentum is transmuted into rotational kinetic
energy and angular momentum of the flywheels 3320,
provided thereon (i.e., these bodies interact in the same
manner as bodies 802 and 120a described previousty).
Thus, the bodies 3200, disposed in the outer cylinders,
move along the rods towards the opposite end wall 2565
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at a slower linear velocity than the bodies 320;, disposed
within the inner cylinders.

Since the bodies 320/, disposed within the inner cylin-
ders, move at an equal velocity towards the opposite
end wall, yet at a greater velocity than the bodies 320¢,
disposed in the outer cylinders, the bodies 320/ within
the inner cylinders reach the opposite end 256a of the
chamber 252 before the bodies 3200. When this occurs,
the bodies 320/ are braked in the manner previously
described to place a net impulse on the combined mass
of chamber 252, bodies 280 and bodies 320/, in the direc-
tion of arrow 400. After or simultaneously to the net
impulse being applied to the chamber 252 and combined
system, the bodies 3200 disposed in the outer cylinders
approach the opposite end of the cylinder. The bodies
3200 are then braked, resulting in a force being applied
to the chamber 252 and the internal bodies temporarily
integral thereto, in the direction of arrow 402. How-
ever, since the linear velocity and momentum of the
chamber system, in the direction of the arrow 400, is
substantially greater than that of the bodies 3200, the
resultant or net linear acceleration, the resultant or net
linear kinetic energy, and the resultant or net linear
momentum of the chamber system is maintained in the
direction of the arrow 400.

It should be apparent to one skilled in the art, that
when the movement of the bodies along the cylinders is
occurring, the bodies 280, respectively located at oppo-
site ends of the cylinders, are repositioned via cams in a
manner similar to that previously described. Thus,
when the bodies 320 have moved to the opposite ends of
the cylinders, and have been locked in position after
generating a resultant, net impulse on the chamber 252
and the combined system in the direction of the arrow
400, the above-described procedure can be performed
again. However, for the next impulse, the bodies 3200
are moved linearly along the cylinders, without any
rotation of the flywheels occurring, while the bodies
320/ are moved linearly along the cylinder with a rota-
tional component, and with substantially lower, linear
velocities and linear momenta than those, respectively,
of the bodies 3200. This allows impulses in a single
direction to be generated and applied through the
chamber 252 to the combined center of mass of the
impulse drive 250.

Referring now to FIG. 8k, another embodiment of
interacting masses for use in an impulse drive 50 is
shown. In this embodiment, like reference numerals are
used to indicate like components, with a *”* added for
clarity. As can be seen, the body 80b’ is linearly acceler-
ated by a linear impulse from a solenoid located at end
wall 565, so that the body 805’ moves along the rods
62',64' within the chamber §2' in the direction of the
arrow. The chamber 52’ is simultaneously and oppo-
sitely linearly accelerated from this initial, applied im-
pulse. The linear induction motor railgun system on
body 804" engages with the induction motor railguns
(not shown), on flywheels 1320" mounted on the body
120°. The body 800’ interacts with body 1205’ in the
manner previously described, and is linearly deceler-
ated to a velocity of zero, relative to an outside ob-
server. The linear kinetic energy and linear momentum
of body 80b" is transmuted into rotational and linear
kinetic energy of body 1204, which now moves within
the chamber 52' with lower translational kinetic energy
and linear momentum components, than those origi-
nally of body 80b’, immediately prior to this interaction.
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The body 120" has arm extensions similar to the
body 804', and includes LIM railgun, engagement sys-
tems similar to the railgun systems provided on body
80b'. The linear induction motor railgun system pro-
vided on body 120" engages the railgun system (not
shown), on the flywheels 132a¢’' positioned on body
1202’ Body 1208 interacts with body 1204’ and linearly
decelerates, converting and transmuting its linear ki-
netic energy and linear momentum into rotational and
linear, kinetic energy and momentum of body 120a".
Body 1202" may be fastened to the chamber 52, causing
body 1206', when interacting rotationally with the
flywheels 132¢° on body 120a4’, to interact with the
chamber 52 which is, in this instance, integral to the
body 120a. If body 1204’ is freely floating on the rods
62',64', the translational kinetic energy and linear mo-
mentum component of body 1205’ is further reduced.
This is a double absorption sequence, and these methods
can be repeated to any desired “n” number of interac-
tions and absorptions. Body 1204’ is similarity deceler-
ated by railguns systems 66',160a’, which continue to
engage bodies 1204',1205', and 804', and accelerate
them in the direction of motion of the chamber 52'. This
partially decelerates the chamber 52’ in this process.
However, there is a resulting or net linear velocity
increase of the combined center of mass, of the com-
plete system, in the direction of the initial motion of the
chamber 52.

In the embodiment shown in FIG. 8a, the bodies 80
and 120 are both freely displaceable, linearly, in oppo-
site directions within the chamber 52. In operation,_the
bodies 80 and 120 are initially located 4t or near the
center of the chamber, and then initeract, applying equat
and oppositely directed impulses to one another. This
particular interaction does not cause a resultant or a net
impulse to be applied to the chamber §2. The arms of
body 80 communicate with the flywheels 132 provided
on the body 120 via railguns, and cause the flywheels
132 to begin rotating. Thus, body 80 moves towards end
56a of the chamber 52, with the initial impulse being
translated totally into linear kinetic energy and linear
momentumn. However, body 120 translates the initial
impulse energy into linear kinetic energy and linear
momentum, and rotational kinetic energy and angular
momentum of the flywheels 132 on body 120, due to the
interaction with the railguns. Thus, body 120 moves
towards the end 56b of the chamber 52 at a slower linear
velocity, and with a lower linear momentum, than those
" quantities respectively, of the body 80. Accordingly, as
previously described, using the linear induction motor
railgun primaries 66 disposed within and on the cham-
ber 52, and the railgun primaries 168 disposed on the
bodies, the bodies can be decelerated and braked to
apply a net, resultant impuise to the chamber 52 and
combined system, in the direction of the arrow 200.

In the embodiment shown in FIG. 8b, the bodies 80
and 120 are accelerated, by equal impulses, towards one
another with equal linear velocities, and accordingly, a
net impulse is not applied to the chamber 52 during this
process. The bodies approach one another, and then
interact. The linear kinetic energy and linear momen-
tum of body 80 is transferred and converted into linear
kinetic energy and linear momentum of the body 120,
and into rotational kinetic energy and angular momen-
tum of the flywheels 132, disposed thereon. The linear
kinetic energy and linear momentum of body 120, on
the other hand, is transferred to body 80 in the form of
linear kinetic energy and linear momentum only. This
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interaction is achieved in the same manner as previously
described. Since the body 120 translates more linear
kinetic energy and linear momentum to body 80, than
body 80 translates to body 120, the body 120 has a
greater, resultant linear velocity and thus greater, resul-
tant linear momentum, at that instant, than body 80.
Once this occurs, using the linear induction motor rail-
guns, when the bodies 80 and 120 are braked and
stopped simultaneously, relative to the chamber, a net
impulse is provided on the chamber 52 and accordingly
to the combined system, in the direction of the original
motion of the body 120.

FIG. 8c shows still yet another embodiment of inter-
active masses for use in the present impulse drive. In
this embodiment, body 120 including the flywheels 132,
is latched to the frame via suitable, structural members.
Initially, the bodies are positioned centrally in the.

_chamber 52, and when the bodies 80 and 120 interact to

apply oppositely directed impulses to the two bodies,
the impulse applied to body 80 by the stationary body
120, is translated substantially and entirely into linear
kinetic energy and linear momentum, causing the body
80 to move towards end 56a of the chamber 52. The
impulse applied to the initially stationary body 120 by
the body 80 is transmuted into rotational kinetic energy
and angular momentum of the discs 132, and a smaller
amount of linear kinetic energy and linear momentum
of the body 120 and the chamber 52, mutually integral,
causing the chamber system 52,120, to move in a direc-
tion opposite to that of body 80. This interaction is
similar to that described in FIG. 8a. However, since the
linear velocity and linear momentum of body 80 is
greater than those quantities respectfully, of the com-
bined body, the chamber system 52,120, when the body
80 reaches the end section of the chamber 564, and is
braked and brought integral to the chamber 52, a net
impulse is applied to the chamber 52 and thus body 120,
in the direction of movement of body 80, resulting in a
net linéar movement as a combined system, of the cham-
ber 52 and body 120 in the direction of movement of the
body 80. .

In FIG. 84, the interaction is similar to that shown in
FIG. 8c; however, the body 80 is integrally secured to
the chamber 52, and the body 120 is free to move
towards the end 565 of the chamber 52, during and after
the interaction between the bodies 120 and 80, 52. Since
the body 120 transmutes a portion of the applied im-
pulse and energy into rotational kinetic energy and
angular momentum, by then mutually braking the bod-
ies 120-and 52,80, a net impulse is applied to the cham-
ber 52 and the internal bodies 80,120, as a combined
system, in the direction opposite to that of the initial
motion of the body 120.

In the embodiment shown in FIG. 8¢, the body 80
initially interacts at the end 56a of the chamber 52,
causing the chamber 52 and the body 120, mutually
integral, to move in the direction opposite to that of the
body 80. The body 80, in turn, interacts with body 120
which is secured to the chamber in the same manner as
previously described. However, the linear kinetic en-
ergy and the linear momentum, of the moving body 80,
is transmuted into rotational energy and angular mo-
mentum of the flywheels 132, provided on the body 120,
and a smaller, linear kinetic energy and linear momen-
tum component, opposite in vector to the initial move-
ment on the chamber 52 and the body 120. However,
the component of linear kinetic energy and linear mo-
mentum provided on the combined mass of chamber 52
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and body 120, in the direction opposite to its original
velocity, is significantly smaller in comparison, thereby
resulting in a net, continuing motion of the chamber 52
and the internal bodies 80,120, as a combined system, in
the direction of the arrow 200.

The embodiment shown in FIG. 8fis similar to the
embodiment shown in FIG. 8¢. However, the body 120
is free to move within the chamber, and transmutes the
linear Kkinetic energy and linear momentum applied
thereto by the body 80, into rotational kinetic energy
and angular momentum, and accordingly into a lesser
quantity of linear kinetic energy and linear momentum,
compared to that of body 80 immediately prior to this
interaction. The impulse and resultant motion and mo-
mentum supplied to the chamber 52 in the direction of
arrow 200, during the interaction with body 80, to cause
body 80 to move towards body 120, is sufficiently
greater than the linear kinetic energy and the linear
momentum of the body 120 moving within the chamber
52, after the interaction with body 80. This results in a
net acceleration of the combined system, of chamber 52
and the internal bodies 80, 120, in the direction of the
arrow 200.

The embodiment shown in FIG. 8g is similar to the
embodiments shown in FIGS. 85,8¢, and 8, except that
the body 120 initially starts from one end of the cham-
ber, and the body 80 is attached to the chamber 52. As
should be apparent, in this embodiment the total quan-
tity of motion or momentum applied to the chamber
system 52,80, in the initial interaction between the
chamber systemn 52,80, and the body 120, and in a direc-
tion opposite to that of the initial movement of body
120, is Iess than the total quantity of motion or momen-
tum applied by the body 120 to the combined mass of
the chamber 52 and body 80 in the direction of travel of
body 120. For equal applied impulses, respectively, the
portion of the linear momentum and of the linear im-
pulse, resultant upon the center of mass of the body 120,
is less than the portion of the linear momentum and of
the linear impulse resultant upon the combined center of
mass of the chamber 52 and body 80. By then braking
the body 120 in the manner previously described, a
resultant, net impulse is created that accelerates the
center of mass of the combined system in the direction
of the initial movement of the body 120. This occurs
since a portion of the linear kinetic energy, impulse, and
momentum, applied to the body 120, is used to rotate
the flywheels.

The embodiment shown in FIG. 8% is similar to that
shown in FIG. 8g, except the two bodies 80 and 120 are
free to move within the chamber 52. The difference in
linear kinetic energy and linear momentum resulting
from the interaction between bodies 120,80, subse-
quently results in a net impulse being applied to the
combined system, of the chamber 52 and the internal
bodies 80,120, in the direction of the initial movement of
the body 120.

In FIG. 8, both bodies 80 and 120 are secured to the
frame 52. When the bodies interact through pulsed
emissions of particles or fluids, from either body to the
other, the repelling impulses applied to each of the
bodies, respectively, is translated into the chamber 52,
since the bodies are fastened thereto. However, the
impulse energy applied to the body 120,52 is partially
translated into rotational kinetic energy and angular
momentum of the flywheels and non-linear absorption
chambers 132. In contrast, the impulse energy applied
to the body 80,52 is translated more substantially into
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linear kinetic energy and linear momentum of the cham-
ber 52 and combined system, in the direction of the
arrow 200. Thus, the difference in applied linear kinetic
energy and momentum to the bodies is also applied to
the chamber which results in a net acceleration of the
chamber 52 and the combined internal systems in the
direction of the arrow 200.

In the embodiment shown in FIG. 8#, the bodies 120
and 80, of equal mass (or of any other suitable ratio of
mass, one to the other), include a single, rotatable
flywheel, mounted on a shafi. The bodies are movable
along the rods 62, extending the length of the chamber
52. Of particular interest in this system is that the body
120 can be used to accelerate the body 80. For example,
if the body 120 is supplied with an impulse, as illus-
trated, via the interaction between the magnets, Magi,
secured to the chamber 52, and one of the magnets,
Mag2, secured to the flywheel, the body 120 will accel-
erate and move with a linear velocity vy, and a linear
momentum p1, in the direction of the arrow 200, and the
flywheel will rotate about the shaft with an angular
velocity wy, and an angular momentum 1;, due to the
transfer of energy as previously described.

When the body 120 interacts with the body 80, a
finite portion of the rotational kinetic and linear kinetic
energy, and the resulting rotational and linear momen-
tum, of the body 80, causing the body 80 to move with
a linear velocity v2, and a linear momentum p;, substan-
tially greater than the linear velocity vi and the linear
momentum pj, originally of the body 120. This is
achieved by providing a magnet, Mag3, on the shaft of
the flywheel mounted on the body 80, and displacing
the bodies 120,80, so that one of the rotating magnets,
Mag2, compresses the magnetic field set up between the
magnets, Mag2 and Mag3, causing a repelling force to
be applied to the center of mass of body 80, thereby
causing it to move linearly in the direction of the arrow
200. Thus, in accordance with this embodiment, rotat-
ing bodies can be used to create a resultant difference,
delta, or differential in linear kinetic energy and linear
momenta between two bodies, that 1s, to increase or to
decrease the total, initial quantity of the apparent linear
momentum of a system of bodies, in order to apply a net
impulse to a chamber, as desired.

In FIG. 8, both bodies 80,120 include flywheels 132
and arms which can engage the flywheels of the other
body, and either body, or neither or both bodies can be
secured to the frame 52 via latches. The flywheels 132
on one of the bodies have a different rotational inertia,
compared to their counterparts, in order that a lesser
amount of the impulse or linear kinetic energy and lin-
ear momentum, applied during an interaction between
the bodies, is transmuted into rotational kinetic energy
and angular momentum, and a greater amount of the
applied impulse, during an interaction between the bod-
ies, is transmitted into a translational kinetic energy and
linear momentum component. Thus, during the interac-
tion between the bodies 80,120, a difference or delta in
the resultant impulses and, appropriately, in-the resul-
tant, linear kinetic energy and linear momenta between
the two, interacting and/or oppositely moving bodies
occurs. This permits a net impulse to be applied to the
center of mass of the combined system.

FIG. 8!/ represents different frames of reference for
observers, for any one, and any number of the embodi-
ments of the present system, wherein the stationary,
outside observer may be chosen to be at a point repre-

senting the origin O of an inertial reference frame. FIG.



5,182,958

33

8m shows a force and motion diagram of the interaction
between two bodies, to impart or derive rotational ki-
netic energy and angular momentum, to or from the
flywheel(s).

Referring now to FIG. 9, a portion of another em-
bodiment of one of the bodies 120 is shown. In this
embodiment, although only half of the body 120 is
shown, it should be realized that it is symmetrical and
balanced. The body 120 is composed of either one, or
two, of the statically and dynamically balanced systems
88, herein described. As can be seen, the flywheels 132
on each side of the body 120 include arms 500, mounted
on the periphery of the flywheels 132, respectively,
which extend outwardly therefrom. A mass 502, is dia-
metrically positioned, with respect to each arm 500,
adjacent the periphery of the flywheels 132, to balance
dynamically the flywheels. A second pair of rails 504
are provided on opposite sides of the rails 62,64, which
support the body or bodies 80.

Initially, the mass system 80 is accelerated linearly by
impulses applied by solenoids (not shown) within the
chamber 52 (not shown), through their mutual, electro-
magnetic interactions with solenoids 400, located on the
ends of the mass systems 80. Subsequently, during the
interaction between the body 80 and the body 120 in
this embodiment, the body or bodies, 80, interact me-
chanically with the arms 500, extending from the
flywheels 132. In addition, the solenoids $06 on the
ends, respectively, of the body 80, interact with, and
apply an impulse to the solenoids 507, positioned on the
periphery of the flywheels, causing the flywheels to
accelerate rotationally, the body 120 to accelerate lin-
early, and the mass system 80 to decelerate linearly.
Thus, a portion of the linear kinetic energy and the
linear momentum of the body 80 is transmuted into
rotational kinetic energy and angular momentum of the
flywheels 132. Body 120, in the form of one or two,
dynamically balanced, individual systems, can also be’
symmetrically mounted on an axle lying on a secondary

_axis, 122, and revolve as well from the applied impulse.

‘The secondary axis 122, supporting the body 120,
may also be mounted on acart base (not shown), and
approximately supported by the rails 62,64, to aliow
translational as well as rotational motion of this system,
as a result of the interaction with the mass system 80. In
such a manner, dynamically balanced, individual pairs
of systems can be mounted on a third, fourth, or “‘nth”
axes of rotation, and therefore comprise any number of
statically and dynamically balanced sets of wheels or
ring systems, which may be allowed to translate as well
as rotate.

FIG. 10 shows yet another embodiment wherein the
flywheels 132 include a plurality of diametrically
spaced arms 520, mounted on the tops and/or bottoms
of the flywheels 132. The arms 520 communicate with
the arms 90,92 on the body and mass system 80. This
allows the flywheels 132 to be revolved, upon succes-
sive interactions of the engagement pin 70 formed on
the body 80, with the arms 520 of the flywheels 132.

The embodiment of the flywheel 132 shown in FIG.
11, includes an arm 530, extending tangentially from the
periphery of the flywheel 132, which communicates
with the arm 90 of the body 80 (not shown) via sole-
noids, (not shown). Arm 530 is linked to a one-way,
positive-traction, clutch and ring and mechanism, 130,
by pin and pivot 72. This permits the flywheels 132 to
be revolved during interaction between the bodies 80
and 120.
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Referring now to FIG. 12, another embodiment of an
impulse drive, 600, similar to the one shown in FIGS. 3
to 6, is illustrated. In this embodiment, the impulse drive
600 includes a frame 602 in the form of a chassis, having
a pair of side walls 6024, and a pair of end walls 602b. At
each end of the chassis is an axle 604, supporting a pair
of wheels 606. The wheels 606 rest on the rails 608 of a
track, to guide the movement of the frame 602. The
frame is divided into two cylinders, 610,612, by a trans-
verse wall 614 extending between the side walls 602a,
which carries a pair of solenoids 6144, one on either side
thereof. Upper and lower pairs of guide rails 616 (only
the lower pair of which is shown) lie along the longitu-
dinal axis of the frame 602, and extend the length of
each cylinder. A pair of carts 620, 622 are located
within each cylinder 610, 612 respectively, and are
movable along the guide rails 616, as will be described
herein, with the pairs of carts in each cylinder constitut-
ing an impulse-generating unit. The guide rails 616 are
constituted by pairs of linear bearings 6164, and electro-
magnetic brakes in the form of linear induction motor
railguns 6165, which are operable to brake the carts at
any position along the rails 616, within the cylinders.

Located at the end walls 610a,6124, of each cylinder
610, are solenoids 650, which are capable of applying
equal, yet oppositely directed impulses to the first carts
620, located in each cylinder, via the solenoids 652
located on the outer walls of the carts. The solenoids
are powered by a battery 654 which can be conve-
niently carried by the frame 6082, at any suitable loca- .
tion. :

The first carts 620 include spaced end wall members
620¢, joined by upper and lower pairs of arms, 6205 and
620c, respectively. The arms 6205, 620c extend from the
end wall members 6204, adjacent the upper and lower
corners thereof, and carry upper and lower, linear in-
duction motor, railgun primaries 624, which are opera-

‘ble 1o apply an electromagnetic force to the second

carts 622, in'a manner to be described. The first carts
620 also carry solenoids 656, on the inner walls of the
end wall members 6208a. The solenoids 656 communi-
cate with solenoids 658, located on the outer walls of
the second carts, to allow repelling, magnetic forces to
be applied between the carts 620,622, when desired.
The second cart 622 in each cylinder 610,612 respec-
tively, is located between the end wall members 620a of
the first cart. The second carts 622 are of course of
suitable dimensions so that the arms pass above and
below the outer peripheral surfaces of flywheels 630,
rotatably mounted on the second carts. Each second
cart 622 carries a pair of flywheels 630, communicating
via teeth, so that the flywheels counter-rotate. The
flywheels 630 are of dimension so that a portion of the
rim of each wheel passes directly between the arms
6205,620c. As in the previous embodiment, the
flywheels 630 carry rotational railgun secondaries,
which communicate with the railgun primary 626, to
allow the flywheels to be rotated by the arms 6205,620¢
and electric motor generator systems (not shown)
which provide 4 reverse torque on the flywheels 132.

This embodiment of the impulse drive is similar to the
previous embodiment, except that the first carts 620 are
not repositioned after an interaction, but are rather
operated in a manner such that they assume their initial
positions after two interactions have occurred, while
ensuring that the impulses generated after each interac-
tion are applied to the frame 602 in the same direction,
if desired.
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In operation and initially, the first carts 620 are at
their symmetrically opposite, starting positions within
the frame 620, adjacent the end walls 6102,6124. Simul-
taneously, equal, yet oppositely directed impulses are
applied to each cart 620 by the solenoids 650. As the
frame 602 receives two, equal and oppositely directed
impulses by these events, no net motion of the frame 602
occurs, since these net impulses cancel each other out.
The first carts 620, having received, respectively, the
equal but oppositely directed impulses, are linearly ac-
celerated to equal, yet oppositely directed linear mo-
menta, and travel along the rails 616 towards the center
wall 614. Each of the first carts 620 are then braked to
zero velocity, or decelerate by equal amounts, through
either repulsive, magnetic forces applied by and to the
second carts 622, via the LIM railguns 626 located on
the arms 620b and 620c, and via the railgun secondaries
located on the wheels 630, or by repulsive forces ap-
plied by the solenoids 656, 658, located on facing sides
of the bodies 620,622, respectively.

On the second cart 622 in cylinder 612, the repulsive,
magnetic forces are applied at the rims of flywheels 630,
causing the flywheels 630 on the second cart 622 to
begin to turn, while also causing the second cart 622 to
accelerate linearly towards the center wall 614. During
this interaction, the first cart 620 is of course caused to
brake or linearly decelerate. Similar to the embodiment
shown in FIGS. 3 to 6, a reverse torque is applied to the
flywheels 630, respectively, via electric motor-genera-
tor systems (not shown), within and integral to each
flywheel and the body of the second cart, in directions
opposite to the directions of the rotational accelerations
of the flywheels 630, during the interactions with the
first cart 620. This causes the first cart 620 to have to do
extra work to the flywheels 630, and accordingly, the
flywheels 630 to do extra work to the first cart 620. This
assists in precisely controlling the braking or decelera-
tion of the first cart 620 during the interaction, and also
assists in the timing process. _

Within the cylinder 610, occurring concurrently with
the interaction above, between the first and second carts
in cylinder 612, repulsive, magnetic forces are applied
linearly to the body of the second cart 622, via the
solenoids 656,658, located on the facing sides of the
carts 620,622 respectively. The wheels 630 on the sec-
ond cart 622 are not engaged or caused to turn in this
particular interaction. This causes the second cart 622,
within the cylinder 610, to accelerate linearly toward

the center wall 614, while at the same time causing the

first cart 620 to brake linearly and decelerate.

Comparing each, individual system of the first and
second carts within the cylinders 610, 612 to the de-
scription of the respective, individual motions the carts,
the second cart 622 in cylinder 612 is accelerated to
approximately 80% of the linear momentum of the first
cart 620, with the remaining 20% of the linear momen-
tum, originally of the first cart 620, being transmuted
and absorbed into rotational motion and angular mo-
mentum of the flywheels 630. This is in contrast with
the second cart 622 in cylinder 610, which linearly
absorbs approximately 100% of the linear momentum of
the first cart, 620. During each, respective interaction,
the first carts 620 are braked to zero velocity, or by
equal amounts, relative to their individual motions
within the frame 602 and their respective cylinders, and
both first carts 620 travel equal distances from their
initial starting positions.
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The two first carts 620 are now latched to their sym-
metrically opposite, new starting positions, by electro-
magnetically activated, solenoid latches (not shown).
The second cart 622 in the cylinder 610 now has a linear
momentum, in the forward direction of the arrow 634,
which is about 20% greater in magnitude than that of
the other second cart 622, which is now moving oppo-
sitely and in the reverse direction within the cylinder
612, as part of the original, linear momentum of the first
cart 620 was absorbed by the flywheels 630.

By now having the linear, electromagnetic, braking
systems 6165, within the rails 616, act simultaneously on
both the second carts 622, by the time the second carts
have reached their symmetrically opposite positions
within the respective cylinders, the 20% greater linear

‘momentum of the second cart 622, within the cylinder

610, is applied through the frame 602, through the first
carts 620 latched temporarily to the frame 602, and to
the body of the moving, second cart 622, within the
cylinder 612, as a resultant, net impulse to the center of
mass of the whole system. This of course causes the
combined system to accelerate linearly to a first, resul-
tant, linear velocity, vi. The second cart 622, within the
cylinder 612, is linearly braked by the frame 602, and
then linearly accelerated in the opposite direction, by a
portion of the resultant, net impulse applied to the frame
602 and the combined system 600, by the second cart
622 within cylinder 610.

After their respective linear accelerations, the frame
602, along with the combined system 600, moves in the
direction of the arrow 634, and the first and second
carts 620, 622 are at the opposite ends of their respective
cylinders, adjacent the center wall 614. Instead of me-

" chanically repositioning the arts 620, 622 to their initial,
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starting positions, the wheels 630 on the second cart 622
in cylinder 612, that were active during the previous
interaction, are electrically disengaged, and the wheels
630 on the second cart 622 in cylinder 610 are electri-
cally activated. Once this is done, the solenoids 614aq,
located on opposite sides of the center wall 614, are
activated, to apply symmetrically, equal and oppositely
directed impulses 1o the first carts 620 via solenoids 652,
so that they move along the rails 616 towards the end
walls 6025 of the frame. -

- Since the frame 602 receives two, equal, yet oppo-
sitely directed impulses by these actions, no increased
or decreased motion of the moving frame 602 occurs.
The first carts, having respectively received the equal
impulses, linearly accelerate relative to the moving
frame 602, to.equal, yet oppositely directed, resultant,
linear momenta. Each of the first carts 620 are caused to
brake to zero velocity, or to decelerate by equal
amounts, relative to the moving frame 602, through
repelling, magnetic forces applied by and to the second
carts 622. On the second cart 622 in cylinder 610, these
repelling, magnetic forces are applied to the rims of the
wheels 630 via the railgun primary 626, causing the
wheels to spin and the second cart 622 to accelerate
linearly toward the sternward, end wall 6025, while at
the same time causing the first cart 620 to brake or
linearly decelerate. ?

On the second cart 622 in the cylinder 612, occurring
at the same time as the above interaction, the repelling,
electromagnetic forces are applied linearly, directly
from and to the first cart 620, to the body of the second
cart 622, mutually via the solenoids 656,658. The wheels
of the second cart in cylinder 612 are not engaged or
caused to turn in this interaction. This causes the second
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cart 622 in cylinder 612 to accelerate linearly, toward
the forward, end wall 6025 of the frame 602, while at
the same time causing the first cart 620 to brake or
linearly decelerate.

As previously described, with regard to the interac-
tion between the carts 620,622 within the forward cylin-
der 612, the second cart 622 in the sternward cylinder
610, now is only accelerated to approximately 80% of
the linear momentum of the first cart 620, with the
remaining 20% of the linear momentum, originally of
the first cart 620, being absorbed by the rotation of the
flywheels 630. This is in contrast with the second cart
622 in the forward cylinder 612, which linearly absorbs
approximately 100% of the linear momentum of the
first cart 620. In each interaction between the first and
the second carts, the first carts are braked to zero veloc-
ity or by equal amounts, relative to their individual
motions within their respective cylinders, relative to
and within the moving frame 602.

The first two carts 620 are then latched to their re-
spective cylinders, at their original positions (opposite
that of their starting positions for this interaction), by
solenoid latches (not shown). Due to these interactions,
the second cart 622 in cylinder 612 has a linear momen-
tum in the forward direction of arrow 634, that is about
20% greater in magnitude than the oppositely directed,
sternward linear momentum of the other second cart
622, relative to the moving frame 620 and the first carts
620, that are now latched integrally to it.

The electromagnetic braking systems 616b are then
caused to act on the second carts 622, concurrently, and
by the time the second carts 622 have reached their
original starting positions, their linear momenta is trans-
mitted to the moving frame 602 and the combined sys-
tem 600. The differential between the resultant linear
momenta of the two second carts 622, results in the
transfer of the net, linear momentum as a second, resul-
tant, net impulse to the frame 602 and the combined
system 600. This causes the whole system 600 to accel-
erate further in the direction of the arrow 634, to a
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second, resultant, linear velocity, vz, which is greater -

than its previous linear velocity, vi. The second cart
_ 622, within the cylinder 610, is linearly braked by the
frame 602, while at the same time being linearly acceler-
ated in the opposite direction, by a portion of the second
net impulse applied to the frame 602 and the combined
system 600, by the second cart 622 with cylinder 612.

During the respective time intervals: between the
engagements and the interactions of the first carts 620
with the second carts 622, the rate of spin of the syn-
chronized flywheel system 630 is adjusted, by decreas-
ing the r.p.m. of the wheel system 630 by the amount it
was increased during the engagement and interaction
with the first cart 620. This is done in order that the
approach velocity of an incoming first cart 620, relative
to the motion of the rim sections of the flywheels 630, is
consistent for each rotational engagement and interac-
tion. The r.p.m. is respectively adjusted, by disc, elec-
tric motor-generator systems (not shown).

The above series of actions is repeated, alternating
the linear interactions and the partial rotational, absorp-
tion interactions between cylinders. In this manner, the
vehicle 600 should be able to achieve any desired, linear
velocity. To brake the vehicle 600, once moving, the
interactions simply need to be performed in the reverse
mode, to those interactions as described above, so that
the impulses applied to the frame 602 are in a direction
opposite to that of the arrow 634,
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Referring now to FIG. 13, a vehicie 700, embodying
another embodiment of an impulse drive 702, is shown
in section from the side. The impulse drive 702, in this
embodiment, is operable to provide thrust to the vehicle
700, in any direction within the x,y, and z planes. The
vehicle 700 is symmetrical about the three, perpendicu-
lar axes, and includes a frame or chassis 704. The chassis
704 includes a cylindrical side wall 706, with a cup-
shaped base 707 and a dome-like top 708, connected to
the side wall 706 to form an enclosure. The top 708
comprises an upwardly and inwardly inclined section
708a, extending from the upper edge of the side wall
706, and an upper flat section 7085. The base 707 is of a
similar configuration to the top 708, and includes a
downwardly and inwardly inclined section 7074, and a
lower flat section 707b. Portholes 709 are located
around the circumference of the vehicle 700,. Two,
horizontal, annular, support members 710 are provided
and are secured to the angled sections 707a,708a of the
base and top, respectively, at their mid-points. A pair of
upright members 712 extend from the center of the flat
sections 7072,708a, of both the base and the top 707, 708
respectively, and pass through the annular support
members 710. The upright members 712 support the
impulse drive 702, within the vehicle 700, via thrust-
radial bearings 714. This permits the impulse drive 702
to rotate within the vehicle in the x,y plane. The upright
members 712 may also serve as housings for the energy
supplies necessary to operate the vehicle 700.

-The impulse drive 702 includes a support frame 720

‘which is generally annular in plan, having a ceiling 722,

and a floor 723. Surrounding the support frame 720, is
an annular, side wall 724 which bridges the floor and
the ceiling. Intermediate walls 726, extending between
the floor and the ceiling, are equally spaced along the
length of the support frame 720, to define four cylinders
728. Each cylinder 728 houses an impulse generator
730, as will be described. A rotor 732, forming a part of
a rotational induction motor, is mounted on each end
wall, 724. Disposed on each side of the rotors 732 are a
pair of bearings 734, preferably of the thrust-radial or
magnetic bearing type. The rotor 732 communicates
with the stator 736 of the induction motor, which is
mounted on one side of an annular, intermediate frame
member 738. The bearings 734 also communicate with
the intermediate frame member 738, to facilitate rota-
tional movement between the support frame 720 and the
intermediate frame 738, while the impulse drive 702 is
rotating in the x,y plane.

The outer side of the intermediate frame 738 supports
the rotor 740 of a second, rotational induction motor,
together with thrust-radial bearings 742 along its cir-
cumference. A motor housing 744 extends inwardly
from the inner surface of the side wall, along the cir-
cumference thereof, and supports the stator 746 of the
second induction motor. As with the first induction
motor, the bearings 742 facilitate rotation of the inter-
mediate frame 738 with respect to the chassis, 704. The
arrangement of the support frame 720, the intermediate
frame 738, and the motor housing 744 forms a swivel, so
that rotation in the x,y plane of the support frame 720,
within the vehicle 700, provides no net torque on the
chassis 702.

Within the motor housing 744, a gyroscopic stabilizer
748 is located, and includes upper and lower rotational
induction motors having stators 748a surrounding ro-
tors 748b. The rotors 7484 surround thrust-radial bear-
ings 748¢, which themselves, surround frame members
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7484. The upper and lower rotors, integrally mounted
to upper and lower, thrust-radial bearings 748c respec-
tively, are of equal mass and rotational inertias.

In the operation of the gyroscopic stabilizer 748, the
upper and lower stators, 748a are electronically acti-
vated and electrically energized to equal extents,
thereby causing the rotors 7485 to accelerate rotation-
ally, one in the opposite direction with respect to the
other, to equal yet oppositely directed extents of rota-
tional motion or angular momenta. Thus, the gyro-
scopic stabilizer 748 functions much like a spinning toy
top, or gyroscope, and helps maintain the vehicle 700
within the plane of operation. Similar yet oppositely
directed modés of operation are automatically caused to
occur, in sequence, when electronically disengaging
these systems. Accordingly, there is no net torque pro-
vided to or resultant upon the vehicle 700 by the use of
the gyroscope stabilizer 748.

Referring now to FIGS. 14 to 21, one of the impulse
generators 730 is better illustrated. Since each impulse
generators 730 is identical, in configuration and func-
tion, only one will be described herein. As can be seen,
the impulse generator 730 includes an outer, annular,
ring casing 760, which seats within recesses 762 formed
in the ceiling 722 and floor 723 of the frame 720. The
casing 760 is mounted to the ceiling and fioor of the
frame 720 by supports 761, structurally integral to the
ring casing 760, and in a manner so that relative move-
ment between the frame 720 and the ring casing 760 is
not permitted. An inner, annular, ring casing 764 is also
provided, and is supported by the outer ring casing 760
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in a manner which permits relative, rotational move- -

ment 10 Occur. ,
The inner ring casing 764 supports a pair of wheels,
namely an outer wheel 766, and an inner wheel 768,

which lie in a plane perpendicular to the plane in which

the inner ring casing 764 is seated. As can be seen in the
FIGS. 14 to 19, the outer wheel 766 is mounted and
supported within the inner ring casing by a ring 766a
~ which is integral yet perpendicular in configuration to
the wheel 766. The ring 766a provides for more uni-
formly distributed force along the inner ring casing 764
when such a force applied and is a structural component
of the wheel 766 A casing and support 800 (see FIG. 17)
surrounds the outer surface of the wheel 766, and at
diametrically located positions, is provided with two
swivel casings 770 mounted thereon. The swivel casings
770 communicate with the walls 726 of the frame 720,
defining the sides of each cylinder via thrust-radial
bearings 772, to permit rotational movement of the
outer wheel 766 with respect to the side walls 726, when
the inner and outer wheels are rotated with respect to
the inner ring casing 764.

FIGS. 17 and 18 better illustrate the impulse genera-
tor 730 and as can be seen, the inner circumferential
surface of the outer ring casing 760, supports the stator
780 of a rotational induction motor. The outer circum-
ferential surface of the inner ring casing 764, supports
the rotor 784 of the induction motor, along with a set of
thrust-radial bearings 786, to permit rotational move-
ment of the inner ring casing 764, with respect to the
outer ring casing 760. The inner circumferential surface
of the inner ring casing 764 supports the stator 788 of a
second rotational induction motor. The rotor sections
790 of the second induction motor are supported by the
outer surface circumference of the outer wheel-ring
766. Thrust-radial bearings 792 are also located on the
outer circumferential surface of the outer wheel-ring
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766, adjacent the rotor sections 790, to facilitate 360
degree, rotational movement of the outer wheel-ring
system 766, with respect to the inner ring casing 764,
without creating a torque on this system.

As mentioned previously, the outer wheel 766 in-
cludes the outer ring casing 800 which supports the
swivel casing 770, and which does not move relative to
the swivel casing. Extending along the circumference
of the inner surface of the outer ring 800, is the stator
802 of a rotational induction motor. The outer surface
of a second interior, intermediate ring 806 supports the
rotor 808 of the rotational induction motor, along with
thrust-radial bearings 810, to permit relative, rotational
motion between the two rings 800, 806, respectively.
The inner surface of the interior ring 806 supports a
circumferentially extending stator 812, which commu-
nicates with the rotor 818, of the rotational induction
motor extending along the circumference of the outer
surface of the inner wheel, 768. The outer surface of the
inner wheel 768 also supports thrust-radial bearings 820,
to facilitate rotational movement between the inner
wheel 768 and the inner ring 806, without creating a
torque on the system.

The inner wheel 768 includes a cylindrical body 830,
defining the outer circumferential surface on which the
rotor 818 of the rotational induction motor and the
bearings 820 are secured. Upper and lower walls 832 are
provided, and extend across the upper and lower edges
respectively, of the body 830. Circular, planar covers-
834 are secured to the upper and lower walls 832 via
fasteners 836, such as bolts, to enclose completely the
interior of the body 830, and to define an enciosure 839.
Within the enclosure 839 are located four disc systems
840, with adjacent pairs of disc systems communicating,
s0 that rotation of one disc system 840 causes rotation of
the other disc systems 840, as will be described. The
disc systems 840 are also fastened to the upper and
lower walls 832 by fasteners 842, such as bolts.

Each disc system 840 includes a circular, upper sec-
tion 844 and a circuiar, lower section 846, which are
secured together. The two sections 844, 846 define the
upper and lower walls which are bridged by a side wall
847, to form an enclosure 848. The upper and lower
walls of the disc systems 840 receive the fasteners 842,
A portion of the side wall 847 is removed adjacent the
other disc systems 840, to permit the mechansism dis-
posed within the enclosure 848 to engage mechanically .
the other disc systems 840. Located at the center of the
enclosure 848 are a pair of disc, electric motor-genera-
tors 850. The disc motor-generators 850 seat in recesses
formed in the interior surfaces of the top and bottom
walls 844, 846, respectively. Each disc motor-generator
850 is coupled to opposite sides of an inner rotating
wheel 852. Within slots 853 formed in the inner rotating
wheel 852, are a pair of diametrically located masses
854, each of which supports a pair of flywheels 855. The
flywheels 855 are provided with teeth 8552 on their
circumference so that the flywheels 855 counter-
revolve. The flywheels 855 communicate with disc
motor-generators 856 mounted on supports 858 within
the masses 854.

Rotational induction motor railguns 870 are provided
along the circumference of each of the flywheels 855.
The flywheels 855 on each mass 854 extend radially
beyond the outer edges of the mass. The supports 858
communicate with disc motor-generators 860 which
rotate and are supported by the masses 854. The masses
854, within slots 853, rest on linear bearings 864 sup-
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ported by bearing rods 864a integral to the wheel 852,
to permit linear movement of the masses 854 with re-
spect to the wheel 852, as will be described. Electroni-
cally activated, solenoid latches 865 are formed on the
inner wheel 852, and communicate with latches 867 on
the masses 854, to inhibit sliding of the masses 854 along
the bearing rods 864a within the slots 853, when de-
sired. Linear induction motor coilguns 866, integral to
the wheel 852, also pass through the upper portion and
the lower portion of the masses 854, adjacent to their
respective LIM complement, coils 866a which are inte-
gral to and within the masses 854.

Diametrically positioned on opposite sides of the
inner wheel 852 are masses 874 which rest in slots 876
defined between the inner circumference of an outer
wheel 878 surrounding the inner wheel 852 and the
outer circumference of the inner whee!l 852. The masses
874 are supported by a number of linear bearings 880,
on bearings rods 880a integral to the outer wheel 878,
and extending the length of the slots 876. This permits
the masses 874 to move linearly along the slots 876. A
linear induction motor coilgun 882 also extends through
each mass 874, adjacent to its respective LIM comple-
ment, coil 882a, which is integral to and within each
mass 874. The masses 874 have slots 884 formed in their
side walls. One of the slots receives the rim of one of the
flywheels 855.

Linear induction motor railguns 888 are located on
the upper and lower surfaces defining the one slot 884,
which communicate with the induction motor railguns
870 on the flywheels. The upper and lower walls of the
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other slot 884 also carry linear induction motor railguns

890. In addition, the upper and lower surfaces of each
mass 874 carry linear induction motor railguns 891. The
linear induction motor railguns 891 communicate with
induction motor railguns 892 secured to the inner sur-
face of a pair of rings 893 on the sections 844 and 846
respectively. Auxiliary solenoids 891z (see FIG. 21},
integral to and within the outer wheels 878, are posi-
tioned within each end wall of the slots 876, so that they
are adjacent the ends of the railguns 891, respectively.
The auxiliary solenoids 891a function as additional mo-
tion, position, and timing control systems for the masses
874, as required, during the operation of the systems
840.
The other slot 884 receives the rims of another pair of
flywheels 896, which have induction motor railguns 898
formed on their periphery. The flywheels 896 are ro-
tated by a pair of upper and lower disc motors 900,
secured to the outer wheel 878. The flywheels 896 are
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employed for additional acceleration and deceleration

assists, and in the repositioning of the masses 874, along
arcs defining approximately 1 to 8 degrees, with their
centers, indicated by the arrows 400 in FI1G. 19. During
the repositioning of the masses 874, the oppositely di-
rected, lateral impulses created, sum to zero, respec-
tively, and do. not create any resultant effect on the
vehicle chassis. The outer wheel 878 is rotated by the
upper and lower ring motors 902, which are mounted to
the upper and lower sections 844, 846, respectively. The
outer surface of the circumference of the wheel 878 is
provided with teeth 904 which mate with the teeth 904
respectively, on the two, adjacent, disc systems 840, so

60

that the rotation of one disc system imparts rotation of 65

the other disc systems 840. The inner wheels 852 are
electronically and computer programmed to spin at the
same angular velocities as the outer wheels 878 of the
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systems 840, respectively, such that all wheels 852, 878
revolve uniformly.

The operation of the impulse drive will now be de-
scribed with reference to FIGS. 13 to 22. For the sake
of clarity, the operation of a pair of disc systems will be
fully explained, although it should be apparent to one of
skill in the art that the other pair of disc systems func-
tion in an identical manner, to provide an impulse to the
frame, and hence the chassis, in the same direction as
the other disc systems within the particular impulse
generator. It should also be apparent that although the
operation of only one impulse generator 730 is to be
described, the other impulse generators function in an
identical manner, so that the two pairs of resultant im-
pulses applied to frame by the impulse generators 736
are generally applied in a symmetrical manner. This is
done in order that the sum of each, respective pair of
mutually complementary impulses is repetitively ap-
plied through the center of mass of the vehicle 700,
respectively and uniformly as one, net impulse, or as
two, resultant impulses combining into one, resultant
vector.

When it is desired to operate the impulse drive to
apply a net impulse to the frame, the disc motor-genera-
tors 856 are energized to pre-spin the flywheels 855.
Simultaneously, the disc motor-generators 860 are ener-
gized to pre-spin the flywheel supports 858, upon which
the systems 856, 855 are mounted. Thereafter, the disc
motors 850 are energized so that the inner wheels 852
begin to rotate in the directions of the arrows, as illus-
trated in FIG. 19. Simultaneously, the ring motor-gen-
erators 902 are energized so that the outer wheel sys-
tems 878 begin to rotate in the directions of the arrows,
at the same angular velocities, overall, as the inner
wheel systems 852. As the inner and outer sets of wheels
852,878 revolve, to bring the internal pairs of masses
854,874, respectively to the positions indicated by the
arrows 200,202 in FIG. 19, the first masses 874, diamet-
rically located on both sides of the wheel systems 878,
are simultaneously accelerated (*“linearly”, with respect
to their initial positions at the ends of their respective
slots 876 but angularly, with respect to the axes of the
wheel systems 878). The acceleration of the masses 874
is achieved by repelling, electromagnetic fields, auto-
matically created by electronically activating and elec-
trically energizing either, or any combinations of the
following mutually interacting elements. The masses
874 can be accelerated due to such an interaction be-
tween the solenoids 981a at the other ends of the slots
876 and induction motor railguns 891 within the masses.
Alternatively or in combination, acceleration of the
masses can be achieved by the interaction between the
induction motor systems 892 on the rings 893 and the
induction motor railguns 891. Still further, interaction
between the coilguns 882 passing through the masses
874 and their respective complement, coil systems 8824
on the masses can be used to accelerate the masses 874.
At higher r.p.m. of operation of the wheel systems 840,
the interaction between the induction motor systems
898 on the revolving wheel systems 896, and upper and
lower induction railgun systems 890 on the walls defin-
ing the other slots 884 can be used to accelerate the
masses.

Once the interaction has taken place and the masses
874 are accelerated, at the precise instant in time that
the pairs of masses 874 have simultaneously reached
their respective, desired, peak velocities along the slots
876 and of approach to their respective, corresponding
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pairs of second masses 854, the systems used to acceler-
ate the masses 874 are electronically deactivated and
electrically disengaged. The simultaneous, respective
accelerations of the two pairs of masses 874 within the
slots 876 create two, equal yet oppositely directed, net
impulses through the center of mass of the two wheel
systems 840, which sum to zero, and have no effect on
the frame or vehicle.

For the sake of clarity, the operation of the pair of
disc system shown in FIG. 18 will be described with the
disc system providing a net impulse in the direction of
arrow 400. Immediately prior to, or simultaneous to the
above-described electronic disengagements of the ac-
celeration systems used to accelerate the pairs of masses
874, the induction motor systems 870, on the inner and
outer pairs of wheel systems 855, are electronically
activated and electrically energized. At the same time,
the electric motor systems 856,860 of the wheel systems
855,858 respectively, are electronically disengaged.
Thereafter, the electric generator systems 856,860 are
allowed to be operative, and the electric motor systems
856,860 respectively, are electronically activated and
electrically energized in the reverse direction to the spin
directions of the wheel systems 855,858, in order to
accomplish and effect *‘braking” torque applications by
the wheel systems 855, 858 with respect to the pairs of
moving masses 874. These are accomplished in modes
that precisely control the respective decelerations of the
pairs of moving masses 874.

As the masses 874 move along the slots 873, the in-
duction motor railguns 888 on the masses and the induc-
tion motor railguns 870 on the flywheels 855 are ener-
gized and interact. The interaction between the inner
masses 874 in the pair of disc system shown in FIG. 19
and the flywheels 855 decelerates the masses 874 and
causes the masses 854 to begin moving along the slots
853. In addition, the interaction imparts rotation of the
flywheels 855.

1t should be apparent to one of skill in the art, that,
with reference to the muitiple wheel absorption system,
for example 855, 858 illustrated in the FIGS. 19 to 21
and similarly, elsewhere within the specification, that a
ring gear may interconnect the two wheels 855 in order
that they may both be caused to turn clockwise or coun-
ter-clockwise during their operation as a system, as may
be desirable for a particular design.

In contrast, the outer pair of masses interact with the
flywheels 855 on the masses 854 in a manner which
inhibits rotation of the flywheels 855 but causes the
masses to begin moving along the slots 853.

These above-described actions cause the pairs of
masses 874 to be “braked” and decelerated by the repel-
ling, electromagnetic fields of the respective, mutually
interacting systems, to their respective, resultant, angu-
lar velocities (which are in design and in operation,
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equal to their respective, initial, angular velocities .

within the wheel systems 878). This occurs by the time
they have reached their mutual positions at the opposite
ends of their respective slots 876, where the mass sys-
tems 874 are electromagnetically, integrally latched to
the wheel systems 878, by the coilgun systems 882,882q,
until they are repositioned.

The inner set of wheel systems 855,858, which allow
rotation to occur, absorb a significant portion of the
momenta of the incoming masses 874, and transmute
this particular portion of momenta into an increase in,
or a change (a delta), of the total, absofute quantity of
rotational motion and anguiar momentum of the pairs of
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wheel systems 855,858. Therefore, only a portion of the
initial, angular momenta of the incoming masses 874 is
converted into the respective, resultant, angular accel-
erations (with respect to the axes of the wheel systems
852) of the centers of mass of the bodies 854 (upon and
within which the pairs of wheel systems 855,858 are
mounted). Accordingly, the resultant quantity of the
increased motion or angular momenta of the centers of
mass of the inner pair of bodies 854 (with respect to the
axes of the wheel systems 852) is less than the net, resul-
tant delta in the motion and angular momenta of the
corresponding pair of masses 874 (with respect to the
axes of the wheel systems 878), after the respective,
mutual interactions between the mass systems 874 and
their particular, corresponding wheel systems 855, 858.

However, the outer set of wheel systems 855, 858,
which do not allow rotation to occur (due to the strong,
reverse torques applied by the electric motor systems
856,860 to the incoming pair of masses 874, during the
respective interactions), are allowed to convert approx-
imately 1009 of the net, resultant delta in the motion
and angular momenta of the outer pair of masses 874,
into angular accelerations of the mass centers of the
corresponding, outer pair of masses 854 (with respect to
their axes of rotation, the axes of the wheel systems
852). Therefore, the resultant, angular motion and angu-
lar momenta of the mass centers of these outer mass
systems 854, is greater than the resultant, angular mo-
tion and angular momenta of the mass centers of the
inner pair of mass systems 854, wherein their particular
wheel systems 855,858 allowed rotation to occur. Ac-
cordingly, this particular impulse drive 768 allows for a
completely linear transmission of momentum from the
outer pair of masses 874 by applying strong, reverse
torques to the outer pair of wheel systems 855, 858 via
the electric motor-generator systems 856, 860 respec-
tively, and partial transmissions to rotational motion
and momentum and to linear motion and momentum by
applying lesser, reverse braking torques to the inner pair
of wheel systems 855, 858.

At the instants of time when the inner and outer pairs
of masses 874 have been respectively “braked” angu-
larly or angularly decelerated in the manners above-
described, which is at the time they arrive, adjacent the
ends of their respective slots 876, all of the systems
activated to accomplish the two modes of the interac-
tions described above are automatically, electronically
disengaged and electrically deactivated. Simultaneously
thereto, the coilgun systems 866,866a are respectively
energized to brake angularly and decelerate the pairs of
mass systems 854 to their mutually‘equal, initial angular
velocities (those prior to their respective, particular
interactions and thus, different time rates of their center
of mass, angular accelerations, respectively) by the time
the pairs of mass systems 854 have arrived at the ends of
their respective slots 853. As a greater impulse is applied
to “brake” the outer set of mass systems 854, with the
greater quantity of center of mass, angular momenta, in
relation to the axes of the wheel systems 852, and resul-
tant after their respective interactions, than is respec-
tively applied to “brake” the inner set of mass systems
854, having the lesser quantity of center of mass, angu-
lar momenta, with respect to the axes of the wheel
systems 852 and resultant after their respective interac-
tions, there occurs a net, resultant impulse which is
generated to the vehicle via the support frame and im-
pulse generators through the center of mass of the com-
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bined system in the direction of the arrow 4000, illus-
trated in the FIG. 19 which is transferred to the vehicle.

Although only a pair of disc systems has been de-
scribed, it should be apparent to those of skill in the art
that when a system having four disc systems 840 as
shown in FIG. 17 is used, the sequence of interactions
for each pair are reversed. In other words. in one pair of
disc systems, one of the inner or outer masses 854 ab-
sorb kinetic energy and momentum through rotational
motion of flywheels 855 while in the other pair the
opposite masses 854 perform this function. This ensures
that both pairs of disc systems generate an impulse in
the same direction.

Kinetic energy is converted to electrical energy dur-
ing the interactions, by the respective, rotational, elec-
tric generator systems 856,860 of the inner set of wheel
systems 855,858, and by the induction motor electric
generator systems of the coilgun systems 866,8664. This
electrical energy is reapplied to the wheel systems 840,
or stored within the electrical batteries (not shown)
used to energize the components in the system. As
should be apparent, all of these actions and interactions,
with respect to all of the wheel systems 840, are com-
puter programmed to occur concurrently, over the
same intervals of time. As the wheel systems 878,852
and the inner wheel systems 855,858 continue to re-
volve, their respective, individual r.p.m. is adjusted to
once again equal their respective, individual r.p.m. im-
mediately prior to the interactions. These adjustments
are internally accomplished as pure couples and accord-
ingly do not produce any anomalous torques on the
wheel systems 840. When the wheel systems 878,852
have respectively accomplished approximately one
quarter of their journeys, the coilgun systems 866,866
and 882,882a are energized to reposition the inner and
outer sets of pairs of mass systems, 854,874 respectively,
to their original positions within the slots 853,876, so
that the next interactions can take place. ‘This reposi-
tioning creates two, equal, yet oppositely directed, lat-
eral impulses through the wheel systems 840, which
sum to zero, and have no net effect on the frame or the
vehicle. The two modes of the interactions, and the
repositioning of the pairs of mass systems 854,874 de-
scribed herein, preferably occur within approximately
0.5 1o 4 degrees to either side of the positions shown and
indicated by the arrows 2000 and 400 respectively, in
FIG. 19.

To accomplish the reverse mode of operation of the
wheel systems 840, that is, in order to decelerate the
center of mass of the wheel systems 840 (and the vehi-
cle), the order of engagements of the pairs of mass sys-
tems 854,874, illustrated in FIG. 19, are reversed so that
the interactions of inner pairs of masses, herein de-
scribed, now occur in the positions of the outer pairs of
masses, and so that the interactions of the outer pairs of
masses now occur in the positions of the inner pairs of
masses. Accordingly, reverse thrust is accomplished.

With reference to FIGS. 17 to 21, the individual,
impulse systems 950 have four, primary engagement
positions wherein the masses 874 are accelerated and
permitted to interact with the masses 854, namely posi-
tions 1040, 1042, 1044, and 1046, as illustrated in FIG.
17, although the individual systems 950 can be pro-
grammed to engage at any positions along the rings 893,
as will be described. Combining these, respectively,
with 'a 45 degree turn of the inner wheel 768, yields
directional change capability in any of 360 degrees,
radially, with respect to the plane of the wheel systems
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766 and 768. Either of systems 950 with respect to the
rings 893, or systems 766 and 768 may be individually
employed, or employed in the various combinations
thereof, to accomplish this 360 degree, directional
change capability, as described above. Further, combin-
ing the 360 degree, directional change capability of the
inner wheel system 768 with respect to the outer wheel-
ring system 766, and the 360 degree, directional change
capability of the outer wheel-ring system 766 with re-
spect to the inner ring-wheel casing and system 764,
yields an individual, impulse generator 730 in the con-
figuration and appearance of gimbals, with 360 degree
spherical, directional change capabilities. To one of skill
in the art, it should be apparent that, in designs and
within operational systems and vehicles, variations and
modifications of the swivel systems and gimbals de-
scribed herein, can also be employed, €.g., to absorb any
anomalous gyroscopic torque, without departing from

" the scope of this specification.

To one of skill in the art, it should be apparent that,

" although two pairs of mass systems 874,854 are included

within each wheel system 840, as illustrated in FIG. 19,
any number of corresponding sets of pairs of mass sys-
tems 874,854 can be included within each operational
wheel system 840. It should also become apparent that
the wheel systems 840 are very similar to the impulse
drives illustrated in FIGS. 3 to 8, and in FIG. 12, and
that the basic, two different modes, of the interactions
described within the specification, can be designed to

‘occur within any frame or vehicle configuration. Fhe

very high r.p.m capabilities and thrust capacities, and
the repetitive natures or modes of the net impulse, cen-
ter of mass applications, enable the impulse drive 702 to
accelerate the vehicle to any desired and chosen veloci-
ties.

The vehicle 700, illustrated in FIG. 22, shows an
alternative design for the gyroscopic stabilizer 748,
illustrated in FIG. 13. In this embodiment, the gyro-
scopic stabilizer 748’ is also located within the motor
housing 744’ although it should be apparent that it may
be configured, with respect to its functions and modes
of operation, in any suitable location. The gyroscopic
stabilizer 748’ includes upper and lower, rotational in-
duction motors 748b', which are preferably of equal,
total mass and rotational inertias. Each one of the upper
and lower, rotational LIM systems 7485’ surrounds a
thrust-radial bearing 748¢’, which itself surrounds a
frame member 7484’, and accordingly, either one of the
LIM systems 7485’ can be located in the upper and
lower positions within the motor housing 744". Port-
holes 709’ are located around the circumference of the
vehicle 700', above and below the annular, side wall
706’ of the vehicle 700’, which interconnect the upper
and lower, frame members 7484" to form the enclosure
for the gyroscopic stabilizer 748'.

In the operation of the gyroscopic stabilizer 748’, the
rotational induction motor systems 748b" are respec-
tively, electronically activated and electrically ener-
gized to equal extents, thereby causing the induction
motor systems 748’ to accelerate rotationally, by repel-
ling, electromagnetic fields, one in the opposite direc-
tion to the other, to equal, yet oppositely directed ex-
tents of rotational motion or angular momenta. There is
no net torque provided 1o or resultant upon the vehicle
700’ by the use of the gyroscopic stabilizer 748’, which
helps maintain the vehicle 700’ within its plane of opera-
tion. Similar yet oppositely directed modes of operation
are automatically caused to occur, sequentially in re-
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verse order, when electronically disengaging these sys-
tems.

FIG. 23 shows an alternative vehicle 1000, embody-
ing four impulse generators 1002, identical to those
shown in the previous embodiment. In this embodi-
ment, the vehicle 1000 is disc-shaped and includes an
outer ring 1004, an intermediate ring 1006, and an inner
wheel 1008, which communicate via rotational induc-
tion motors so that the wheel and rings can be posi-
tioned as desired. In addition, the wheel and rings act as
swivels so that rotation of inner wheel 1008 causes rota-
tion of the intermediate ring or wheel 1006, thereby
removing any net torque from being placed on the vehi-
cle, as desired.

The inner walls and framework 1010, mounted within
the wheel 1008, support four impulse generators 1002,
three 1002¢, 10025 and 1002¢ of which are arranged to
generate thrust in a direction lying in the plane of the
drawing. The fourth impulse generatoer 10024 is ar-
ranged to generate thrust in a direction normal to the
plane of the drawings. The three impulse generators
10022 to 1002c, are respectively mounted to the inner
wheel 1008 via systems of gimbals, as described in FIG.
17 of the previous embodiment, and are positioned so
that the geometric centers of the three generators 1002q
to 1002¢ define the corners of an equilateral triangle.
The geometric center of the equilateral triangle locates
the center of mass of the vehicle, which defines and
locates the center of mass, and geometric center of the
fourth impulse generator 10024.

In operation, each impulse generator 1002 is operable
to provide thrust to the vehicle in the manner previ-
ously described. However, two of the impulse genera-
tors, 10022 and 10026, operate to provide thrust in the
same direction while the third impulse generator, 1002c,
acts a rudder and applies impulses to the vehicle to steer
it. The impulse generator 10024, provided in the center,
functions to provide impulses to the vehicle in a direc-
tion normal to the impulses provided by impulse gener-
ators 10024 and 10025.

With the vehicles 700, 700, illustrated respectively in
FIGS. 13 and 22, there are numerous other combina-
tions of the thrust vectors which can be generated by
the individual, impulse generators 1002, to provide the
instantaneous, net thrust vectors producing the “linear”
or curvilinear, directional capabilities of the vehicle
1000. To rotate the chassis or hull of the vehicle 1000,
the rotational induction motor system of the chassis or
hull, defined by the inner, circumferential surface of the
outer ring-wheel system 1004, and the corresponding,
adjacent, rotational induction motor system, along the
outer circumference of the ring-wheel system 1006, can

be respectively electronically activated via computer

programmed and assisted, steering and control systems,
and electrically energized. This causes the ring-wheel
systems 1004, 1006 respectively, to accelerate rotation-
ally by repelling, electromagnetic fields, one ring-wheel
system in the opposite direction to the other ring-wheel
system, to equal yet oppositely directed extents of rota-
tional motion or angular momenta, and then, in similar
modes, to decelerate rotationally an orient the chassis as
desired.

Similar modes of operation can be caused to occur for
the simultaneous change of location or position of the
chassis, along with directional change of the vehicle
1000, in which all, three, ring-wheel and wheel systems,
1004, 1006, and 1008, respectively, mutually interact.
Accordantly, with reference to FIGS. 13 and 22, and to
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the vehicle 700, 700, the respective, adjacent, rotational
induction motor systems of the chassis or vehicle hull
704, 704°, the intermediate frame 738, 738', and the
support frame 720, 720' mutually interact, as described
above, to facilitate both the repositioning of the flight-
deck, and directional change. The impulse generators
730, 730, (which may also be configured accordantly so
that their geometric and mass centers define an equilat-
eral rectangle), and/or other internal, auxiliary, impulse
generator systems (not shown), are employed for de-
sired and chosen, rotational adjustments within the
numerous, other planes intersecting the geometric and
mass centers of the vehicles 700, 700, to accomplish the
numerous motions of the infinite motion capabilities of
each, individual vehicle 700, 700, in its operation.
Referring now to FIGS. 24 to 26, still yet another
embodiment of an impulse generator is shown. This
embodiment is similar to the embodiment illustrated in
FIGS. 13 to 19, and thus in this embodiment, like refer-
ence numerals will be used to indicate like components
with a *“"* added for clarity. In this embodiment, the
impulse generator 768’ is virtually identical to the im-
pulse generator 768 illustrated in FIG. 18, with two
exceptions. Rather than providing a pair of flywheel
systems 855’ on both masses 854’ (which are of equal,
total mass to one another) as in the previous embodi-
ment, only one of the masses 854’ includes this particu-
lar wheel system, 855’, 858'. The other mass 854’ sup-
ports a single flywheel system 858’. This permits the
amount of center-of-mass, angular momentum of the
bodies 874’ respectively, absorbed and transmuted into
a change in the absolute quantity of angular momentum
or spin of the flywheel systems 855', 858', or 858’ re-
spectively, to be varied accordingty. That is, the wheel
systems 855', 858" with the multiple wheel absorption
systems are designed to provide the greater extent of
absorption and transmutation of center of mass, angular
momentum (e.g., approximately 20%), as compared

‘with the wheel systems 858" with the single wheel ab-

sorption system (e.g., approximately 10%).

1t should be appreciated that the impulse generator
768 operates in a manner similarly identical to the im-
pulse generator 768, to apply repetitively, net impulses
(which are continuously derived from achieving a dif-
ferential in rotational inertias between the flywheel
systems, and therefore, a difference or delta in the quan-
tity of momenta respectively absorbed by the wheel
systems 855, 858’, and 858’, of the two mass systems
854', in conjunction with the according deltas in the
resultant, center-of-mass, angular momenta of the mass
systems 854’, respectively, repetitively achieved) in a
desired direction to the vehicle. It should be apparent,
as well, that there occurs continuously, within the sys-
tem 768', as configured and illustrated, one combined
interaction per revolution of the pairs of wheel systems
878, 852’ (or one “i.p.r.”, impulse, or impulses per revo-
lution), between each pair of mass systems 874’ with
their respective, corresponding mass systems 854’, and
that at the very high r.p.m. of the wheel systems 878,
852, the time rate of impulses per minute (i.p.m.) is very
high. ?

The impulse generator 768, as with the impulse drive
system 768 illustrated in FIG. 19, can be conditioned to
latch the mass systems 854’ integrally to the respective
wheel systems 852', with the solenoid latches 865’ and
867, during the operation of the system 768’ or when it
is not in use. Also, the wheel system 768, as with the
wheel system 768 illustrated in FI1G. 19, can also be
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conditioned to engage the respective wheel and mass
systems 854', in an opposite order and mode of opera-
tion, or interchanging. That is, with respect to every
revolution of the wheel systems 852', 874/, first the
masses 854’ are respectively, angularly accelerated on
the wheel systems 852' to unequal extents and to un-
equal, intermediate angular momenta, thereby yielding
a net impulse to the combined center of mass and vehi-
cle chassis through this process.

The masses 854’ are then respectively *“braked” and
angularly decelerated by the respective mass systems
874" on the wheel systems 878', thereby accomplishing
the two, different modes of the respective interactions
such that the resultant angular velocities of the masses
854', 874’ respectively, are equal and consistent with the
angular velocity or velocities of the wheel systems 852/,
878'. In designs, and in the computer programmes elec-
tronically assisting the operation of the wheel systems
described herein, any required synchronization of the
angular velocities of the wheel systems 852', 878, e.g.,
during the time intervals between the respective sets of
the two, distinctly different interactions, is also taken
into account. To one of skill in the art, it should also be
apparent that any number of corresponding pairs of
wheel and mass systems 854’, 874’ can be symmetrically
mounted and repetitively function within the pairs of
wheel systems 874, 852', respectively.

Referring now to FIGS. 27a and 275, two different
interactions between a pair of cart bodies 1024 and 1022
are shown. In FIG. 27a, each cart body 1024, 1022 is
movable along a separate circular track, 1028, 1026
respectively, the two tracks of which are concentric.
The cart body 1022 supports a rotatable flywheel sys-
tem 1023 and includes two pairs of counterpoised, dia-
metrically positioned magnets 1030 and 1032 thereon,
which statically and dynamically balance the cart body
1022, and the flywheel system 1023. The magnets 1032
extend from the flywheel system 1023 so that they may
overlie the inner track 1028. In this manner, the magnets
1032 are permitted to interact, in either direction, with
magnets 1034 located on opposite ends of the cart body
1024, through mutually repelling, magnetic fields. The
other pair of magnets 1023 are positioned so that they
extend from the cart body 1022 over the outer track

1026. '

In FIG. 275, both cart bodies 1024, 1022 are movable
along the track 1026. The magnet 1034 on the cart body
1024, in this case, interacts with one of the magnets 1030
on the cart body 1022. It should be apparent that the
interaction between the magnet 1034 and the magnet
1032 in the embodiment shown in FIG. 274, as the cart
body 1024 moves along the track 1028 and approaches
cart body 1022, causes the cart body 1022 to begin
center-of-mass, angular movement along the track 1026
while also imparting rotation of the flywheel system
1023. In contrast, with reference to FIG. 275, the inter-
action between the magnet 1034 and the magnet 1030,
as the cart body 1024 moves along the track 1026 and
approaches cart body 1022, causes the cart body 1022 to
begin center-of-mass, angular movement along the
track 1026 without imparting rotation of the flywheel
system 1023. Accordingly, during the interaction illus-
trated in FIG. 274, a portion of the initial, center of
mass, angular momentum of the first cart body 1024
(with respect to its axis of rotation, i.e., the geometric
center of the concentric tracks 1026, 1028), is trans-
muted into a change or a delta in the “absolute” quan-
tity of the spin and the angular momentum of the
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flywheel system 1023, i.e., regardless of in which direc-
tion the interaction takes place, and regardless of in
which direction is the resulting spin and angular mo-
mentum of the flywheel system 1023. The remaining
portion of the initial, center-of-mass, angular momen-
tum of the first cart body 1024, is converted to the
resultant, center of mass, angular momentum of. the
second cart body 1022. ’

This is in contrast with the interaction illustrated in
FIG. 27, wherein the complete portion of the initial,
center of mass, angular momentum of the first cart body
1024, is converted to the resultant, center of mass, angu-
lar momentum of the second cart body 1022. During
and as a result of each particular interaction, the first
cart body 1024 is “braked” and decelerated to a state of
complete rest, i.e., it is without resulting, center of mass,
angular motion, or it is braked and decelerated by equal
extents 'in the interactions respectively illustrated in
FIGS. 27a,27b, and 284,28b. Concordantly, the result-
ing, center-of-mass, angular momentum of the second
cart bodies 1022,1022a respectively, is greater when
derived from the direct interactions, than for the inter-
actions involving rotational absorption and transmuta-
tion of a portion of the initial, center-of-mass, angular
momentum of the first cart bodies 1024,1024a respec-
tively. ‘

Referring now to FIGS. 284 and 2854, another em-
bodiment of the interactions illustrated in FIG. 27 is
shown. In this embodiment like reference numerals will
be used to indicate like components with an “a” added

for clarity. As can be seen, this embodiment is very

similar to that shown in FIG. 27 except that the cart
body 10244 is mounted on one end of an arm 1038. The
other end of the arm is rotatable about an axis posi-
tioned at the center O of the tracks. During the interac-
tions between the cart body 1024q and cart body 10224,
it should be apparent that in the embodiment shown in
FIG. 28a, the interaction between the magnet 1034a and
the magnet 10322 causes movement of the body 10224
along the track 1026a, and imparts rotation of the
fiywheel system 1023a. In-contrast, in the embodiment
shown in FIG. 28b, the interaction between the bodies
10242 and 10224 cause the body to move along the track -
10262, without imparting rotation of the flywheel sys-
tem 1023a. In addition to the above, during the interac-
tions between the cart bodies 1024a and 10224, the first
cart bodies 10244 decelerate by equal quantities respec-
tively, through equal, total impulse applications. This
occurs due to the inertial resistance to rotation of the
flywheel system 1023z and the inertial resistance of the
mass of the second cart body 1022a, in the interaction
illustrated in FIG. 284, and completely due to the iner-
tial resistance of the mass of the second cart body 10224,
in the interaction illustrated in FIG. 28b. The respec- .
tive, equal decelerations of the first cart bodies 1024a
create two, equal, resultant impulses in reaction, Jr
respectively, applied at and along each axis 0 during the
above-described interactions, as illustrated in FIGS. 28.
Referring now to FIG. 294, a wheel system 1040 for
use in an impulse generator is shown. This wheel system
design is based on the interactions shown in FIGS. 28a,
28b and functions as a pair of first cart bodies similar to
the cart bodies 1024 shown in FIGS. 27 and 28. In this
illustration, the wheel system 1040 includes a pair of
arms 1042, which extend radially outwards in opposite
directions from a circular body 1044. A disc motor 1046

_is mounted to each face of the circular body 1044, and

although only one motor is shown, two are operable to
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rotate the body 1044 and arms 1042 about an axis of
rotation 0. A magnetic system 1048, comprised of per-
manent magnets or a rotational inductinon motor system,
is located at the end of each arm 1042 and defines a
moving mass system which is capable of interacting
with another mass system to permit impulses to be gen-
erated at the axis O.

As occurs during the interactions illustrated in FIGS.
28, a reaction impulse is applied at the axis O in a direc-
tion opposite to the direction of the impulse applied by
the rim section 1048 to another body. Also, both sides
or rim section 1048 can be simultaneously used as wheel
systems or first bodies 1040, for interactions which
occur at equal radii r and concurrently, through equal
intervals of time. The equal reaction impulses in this
case, applied simultaneously in opposite directions, will
sum to zero, and cause no net effect on or change in
motion of the axis itself. Yet, as will be described with
reference to FIGS. 33, if one of the sections 1048 applies
impulses greater in magnitude to another body than
does the other section 1048, the net portion of the two,
oppositely directed, reaction impulses, applied at the
axis of the wheel system 1040, will cause a change in the
state of center of mass motion of the wheel system itself
at the axis 0. That is, this resultant differential or net
impulse will cause an acceleration of the center of mass
of the system 1040.

FIG. 29b shows another wheel system 1060, forming
a component of an impulse generator, which includes a
rotational induction motor system in the form of a ring
1062, and illustrates two, electromagnetically ener-
gized, rim sections 1066 on this ring. An inner wheel
1064 is also provided which supports the ring. Ring
electric motor-generator systems 1068, configured in
the forms of rings, are mounted to opposite faces of the
wheel 1064 (although only one is shown), to permit the
wheel to rotated about the axis 0. By energizing diamet-
rically positioned sections of the induction motor ring
1062, these sections can be used to interact with other
bodies in a manner similar to those shown in F1GS. 27
and 28.

FIG. 29¢ shows still yet another wheel system 1070,
forming a component of an impulse generator, wherein
an induction motor system in the form of a ring 1072 is
mounted on the upper and lower disc, electric motor-
generators 1074 (only one of which is shown). The
wheel system, 1070, functions in a similar mode to the
wheel system 1040 in that the wheel system, 1070, can
be electronically activated and electrically energized on
any desired and chosen rim section, 1076. The wheel of
the ring system 1070 is designed and created to act and
function as an alternative to the “linear” interactions
between the two or more bodies or mass systems, that
are illustrated, for example, in FIGS. 310 8, and in FIG.
12. The wheel system 1070 functions as the first body or
mass system in interactions of two or more bodies or
mass systems; these interactions are very similar to the
interaction illustrated in FIG. 8», and will be further
described in FIGS. 33.

FIGS. 30 to 32 illustrate examples of impulse genera-
tors that are based on the interactions described and
iflustrated in FIGS. 8. These interactions and their vari-
ous combinations, and the individual variations or mod-
ifications thereof, can be applied within any design or
configuration of frame. In the system illustrated in FIG.
30, an impulse generator 1100 is shown. This generator
1100 includes a pair of annular wheels 1102 and 1102
only one, 1102, of which is fully shown. It should be
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realized that both wheels are identical so that the system
1100 is symmetrical about the intersection of the two
wheels. Each wheel 1102 supports a pair of cart systems
1104, 1106 diametrically positioned at the periphery of
the wheel. Each cart system includes a pair of carts
1108, and 1110. Similar to the embodiments illustrated
in FIGS. 8, the carts 1108 include a pair of arms 1114.
An induction motor system 1116 in the form of an annu-
lar ring is provided on the wheel 1102 and is operable to
accelerate the cart bodies 1108, 1110 so that they move
around the wheels about the axis 0. The wheels 1102,
supporting the cart systems 1104 and 1106, are mounted
on the frame of a vehicle (not shown) and can either
rotate about their respective axes 0, or can be com-
pletely integral to the frame, so as not to be aliowed to
rotate. )

The cart system 1104 represents the basic linear inter-
action between cart bodies 1108 and 1110, and the cart
system 1106 represents the interaction of cart body 1108
at radii r on the rims of the wheels, 1112, of cart body
1110. In operation, cart bodies 1110 can be either mov-
ing, that is, rotating about the axis, 0, of each respective
wheel system 1102, or can be initially at rest. Cart bod-
ies 1108 are caused to rotate at a greater angular veloc-
ity about their respective axis, 0, than Cart bodies 1110.
The interaction between the cart bodies 1108 and 1110
of system 1106 within the wheel is similar to the interac-
tion described within the rectangular frame in FIG. 8/

During operation, the rotational induction motor
system, 1116, angularly accelerates the cart bodies 1108
and 1110 within the annular frame, 1102, to their respec-
tive positions as illustrated in FIG. 30. Cart bodies 1108
are accelerated angularly, respectively, to greater angu-
lar velocities about the axis, 0, than the cart bodies 1110,
prior to their respective interactions at the positions
indicated in the figure. During the interaction between
the cart bodies of system 1106, a portion of the angular
momentum (or of the linear momentum, with respect to

‘the position vector ra) of the cart body 1108, is con-

verted and transmuted into spin of the wheels, 1112, on
the cart body 1110. While this occurs, the cart bodies in
system 1104 also interact. However, this particular in-
teraction is such that no exchange of center-of-mass,
angular momentum and kinetic energy between the
bodies is directed to the flywheels 1112 and thus, the
flywheels remain stationary. This of course results in
cart body 1110 of system 1104 angularly accelerating
along the frame at a greater, center-of-mass, angular
velocity and angular momentum (with respect to the
axis, 0) than the cart body 1110 of system 1106. During
these interactions, the first cart bodies 1108 are braked
or angularly decelerated to equal extents, so that the
resultant, center of mass, angular momentum (with
respect to the axis, 0) of the one cart body 1108 is equal
to that of the other cart body 1108.

By now having the rotational induction motor sys-
tem, 1116, “*brake” a portion of this differential in angu-
lar momenta into the frame, that is, by braking or decel-
erating the cart body 1110, at the top in the illustration,
an impulse is applied through the wheel system 1100 or
through the axis, 0, to the center of mass of the system,
in the direction of the arrow 1118. During the interac-
tions, a portion of the differential, of the greater quan-
tity of angular momentum of the cart body 1110 braked
into the frame, serves to adjust the angular velocities of
the cart bodies 1108, 1110 respectively, in order to
maintain equal, angular accelerations, angular veloci-
ties, and angular momenta of each cart body 1110 with



5,182,958

53

respect to its counterpart, and of each cart body 1108
with respect to its counterpart, during the time interval
that the combined, net impulse is applied to the center
of mass of the system and vehicle, through the individ-
ual, respective, wheel systems 1102,1102' of the wheel
system 1100. This is to ensure that no centrifugal imbal-
ances occur at any time in the operation of this system.
Each combined, net impulse further accelerates the
center of mass of this system in the direction of the
arrow 1118, and comprises the sum or total of all the
individual, net impulses derived from each wheel sys-
tem 1102,1102', respectively. The net impulses applied
through the system 1100 in turn are applied to the vehi-
cle in which the system is mounted.

. To one of skill in the art, it can be seen that the rota-
tional induction motor systems 1116 and 1130 can be
mounted on wheel systems which can be caused to
revolve, either individually or both simultaneously, and
either in the same or in opposite directions, and also that
similar interactions as described above can be repeti-

tively caused to occur, with each set of interactions ~

resulting in a net impulse béing repetitively applied to
the center of mass, and causing the combined system to
accelerate continuously. In addition, it should be under-
stood and noted, with reference to FIGS. 8/, 84, and 85
respectively, that whether the body 1108 is initially
moving relative to the body 1110 which is initially at
rest as in FIG. 8f, whether the body 1110 is initially
moving relative to the body 1108 which is initially at
rest as in FIG. 84, or whether both bodies 1108, 1110
are moving, each one with respect to the other, as in
FIG. 85, the extent and the appearance of the motior of
any one wheel system is relative to the extent of the
apparent motion of any other one or more wheel sys-
tems. .

To one of skill in the art, it can be seen that by adjust-
ing the motion or the spin of the flywheels 1112, in
either direction of spin, whether the flywheels 1112 are
initially stationary or revolving, and depending as well
upon the particular, relative, mutual, approach veloci-
ties of the bodies 1108, 1110 and considering the total
time interval desired and chosen for the respective in-
teraction, an equivalent quantity of the motion of the
body 1108 can be converted to a change in the absolute
spin of the flywheels 1112 of the body 1110. That is,
accordingly, at the higher r.p.m. of the operation of the
wheel system 1100, still only a portion of the initial
motion and momentum of the center of mass of the
body 1108 is converted, respectively, to a change in the
center-of-mass motion and momentum of the body
1110, and therefore, the resultant, combined, center-of-
mass motion and momentum of the bodies 1108, 1110 is
always less after this particular mode of interaction.
This understanding applies similarly, for all of the
wheel systems described within the specification.

There are many design variations which respectively
apply the fundamentals, of the two modes of the inter-
actions described herein, to working systems, and a
number of methods of operation of each design varia-

. tion. In FIG. 31, like reference numerals will be used to
indicate like components shown in FIG. 30 with an “'a”
added for clarity. As can be seen from this figure, the
impulse generator 11004 similarly includes a pair of
wheel systems 1102g and 1102¢’. Each wheel system
and induction motor section 1116a is rotatable about its
center 0, and includes a pair of induction motor systems
1130, concentrically arranged, and integral to the frame
11024, so as to be unable to rotate in this particular
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design variation. (In another design variation, the pair
of induction motor systems 1130 are configured inte-
grally to the wheel systems 11024, which revolve in the
opposite direction to the wheel and induction motor
systems 1116a, yet serve to perform a similar function,
in a similar mode operation, to the wheel system 1100a
herein described.) The induction motor system 1116a is
positioned respectively, between induction motor sys-
tems 1130. Diametrically located cart bodies 1110g,
11104, of equal, total mass, are positioned on the wheel
system 1102z and communicate with the rotational
induction motor systems 1116a and 1130, as will be

" described. In operation, both bodies 11102,1110a’, are
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respectively accelerated by lower and upper (not
shown) rotational induction motor systems 1116a
(which can be either stationary or revolving within the
frame or wheel system 11002) to equal angular mo-
menta (or to equal linear momenta at equal position
vectors rj and r3). Upon reaching their respective posi-
tions as illustrated in FIG. 31, body 1110a, within the

- wheel section 1104q, is braked or angularly decelerated

by the upper (not shown) and lower pairs of rotational
induction motor systems 1130 which are integral to the
frame or wheel system 1102g. The braking of body
1110a, by the pair of induction motor systems 1130, is
done in a similar manner to the method illustrated in
FIG. 8g, by applying impulses to the rotational induc-
tion motor (not shown) on the rims of the wheels 1112a.
_ Simultaneously, body 11104’, within the wheel sec-
tion 11064 is braked or angularly decelerated by upper
(not shown) and lower pairs of rotational induction
motors 1130, which apply impulses to induction motors
(not shown) on the body or the framework of 11104,
wherein the wheels 11124’ are not caused to rotate. For
equal, center-of-mass, angular decelerations of the bod-
ies 1110a’, 1110a respectively, as greater impulses are
applied by the rotational induction motors 1130 to the
rims of the wheels 1112a of body 1110a, which are

" caused to accelerate rotationally, than are applied to the
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body 11104, with each body 11104, 11104’, respectively

_interacting with and within the frame or the wheel

system 11024, a net impulse is applied to the combined
center of mass causing the wheel system 11024 to accel-
erate in the direction of the arrow 1118a4. This is so
because, with equal impulses applied respectively to
each of the bodies 1110a, 11102’, the body 1110a, within
section 1104a, will decelerate at a shower rate than the
body 11104, within section 11064, as part of the relative
momentum of the frame 11024, in relation to the rela-
tive, center-of-mass, angular momentum of the body
11102 (moving within the frame 11024, and its motion is
mutually relative to the “moving"” frame 1102a), is con-
verted to a change or delta in the “absolute spin” of the
wheels of the wheel system 11122 on the body 1110g,
within section 1104a. Thereby, less momentum is con-
verted to a change in the center-of-mass, angular mo-
mentum (or the center-of-mass linear momentum at
position vector r1) of the body 1110a.

By therefore increasing the impulse applied by the
frame or the wheel system 1102a via the. rotational
induction motor systems 1130, to the rims of the
flywheels 11124 of the body 1110a, within the section
11044, and accordingly, causing a greater quantity of
the relative momentum of the frame or wheel system
1102a to be converted to a greater change in the “abso-
lute spin” or in the total quantity of rotational motion
and angular momentum of the 1112z (without regard to
the vector directions of the respective spins consid-
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ered), a greater quantity of the relative momentum of
the frame or wheel system 1102a then causes a greater
angular deceleration, and is converted to a greater
change in the center-of-mass, angular momentum of the
body 1110a. It is thereby that a net impulse is caused to
be applied to the center-of-mass of the system. By ap-
propriately regulating the respective braking impulses
applied to the bodies 1110a, 11104, equal, center-of-
mass, angular velocities of the bodies 1110a, 11102,
relative to the axis or center 0, can be maintained at all
instants during this braking process, as the axis itself
accelerates due to the net impulse resultant upon the
center of mass of this system.

FIG. 32 shows an impulse generator 11004 similar to
those shown in FIGS. 30 and 31. In this embodiment
like reference numerals will be used to indicate like
components shown in F1G. 30 with a “b” added for
clarity. In this embodiment, the braking methods of the
bodies 11105 and 11100, of equal, total mass, are similar
to the systems illustrated and described in FIGS. 8g and
84, although several of the methods described and illus-
trated in FIGS. 8 can be applied or adapted to achieve
equal net results. As can be seen in this embodiment,
body 11106 comprises a pair of flywheels 11125 rotat-
ably mounted thereon. However, unlike the previous
embodiments, each flywheel on the body 11105 sup-
ports an additional pair of flywheeis 1132. Each set of
flywheels 1132, 11126 is similar in configuration and
function to the wheel systems 855, 858 illustrated in
FIGS. 18 to 21. Body 11104’ is similar to the previous
embodiments, is similar in configuration and function to
the wheel system 858 illustrated in FIGS. 25, 26, and
includes two individual single flywheel systems 11124'.
Accordingly, more of the initial motion and momentum
of an interacting body or mass system can be converted
or transmuted into absolute spin of the flywheel systems
1132 and 11126 of the body 11105 than can be con-
verted or transmuted into absolute spin of the flywheel
system 11124 of the body 11104', as the FIGS. 2k to 2g
graphically illustrate. Also, body 11105 requires a
greater initial quantity of motion and momentum of one
other interacting body or mass system than does the
body 11104, to achieve equal, center-of-mass, angular
accelerations and equal, resultant, angular momenta
with respect to their mutual axis of rotation or the cen-
ter of the wheel system, 0.

In operation of this impulse generator 11005, each of
the bodies 11105, 11105’ illustrated, are caused to inter-
act with, and be simultaneously angularly accelerated to
equal exients by the upper (not shown) and lower rota-
tional induction motor systems 11165, which can be
either stationary, i.e., integral to the frame of a vehicle,
or revolving. At their respective positions, as illus-
trated, similarly to the method as described with refer-
ence to FIG. 31, upper (not shown) and lower rota-
tional induction motor systems 1130b are electrically
energized and interact with the respective, adjacent,
rotational induction motor systems (not shown) on the
flywheels 1132 and 1112%', on the bodies or mass sys-
tems 11105 and 11100', respectively. Impulses are ap-
plied to the rims of the respective flywheel systems
1132', 11125', and 11125b, and the relative momentum of
the body or wheel systems 1102b, in relation to the
bodies 11105, 11104, is partially converted or trans-
muted into a change in the absolute spin or absolute
quantity of rotational motion and angular momentum of
the respective flywheel systems 1132, 11125, and
11125, of the bodies 11105, 11105
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If the body 11025 is in the form and mode of a revolv-
ing wheel, respective quantities of its angular momen-
tum about its axis are converted, at the respective points
of the interactions with the flywheel systems on the
bodies 11105, 11105, from this body and mass or wheel
system 11025, to a change in the absolute spin of the
respective flywheel systems 11325, 11125, and 11125".
For equal, center-of-mass, angular decelerations or ac-
celerations of the bodies 11105, 11104', a greater portion
of the angular momentum of the body or revolving
wheel 11024 is converted and transmuted into a change
in the center-of-mass motion or angular momentum of
the body 111856 about the axis or center 0, and accord-
ingly converted and transmuted into a change in the
absolute spin of the flywheel system 1132, 1112b on the
body 11105, than that quantity c¢orrespondingly for the
flywheel system 11125’ and for the body 11100'. There-
fore, a greater reaction impulse is applied through the
axis of the wheel system 11025, in the direction opposite
to the direction of the concurrent motion of the body
11105, and combining the two simultaneous interac-
tions, a resultant, net impulse is caused to occur which
accelerates the center of mass of the wheel system
11005 in the direction of the arrow 1118b.

If the body and wheel system 11025 is integral to the
frame and vehicle 11005, so as not to be able to revolve,
the vehicle as well functions as the body 1102b, and
therefore, the vehicle and the rotational LIM systems
113056 are mutually integrated to form structurally one
mass system 11025, 11005. Accordingly, a greater por-
tion of the relative motion and momentum of the body
or mass system 11025, 11005 is applied as an impulse
through an electromagnetic interaction with the
flywheel systems 1132, 11125 of the body 11105, than is
correspondingly applied as an impulse through an elec-
tromagnetic interaction with the flywheel system
11125° of the body 11104, for equal, center-of-mass,
angular accelerations or decelerations of the bodies
11105, 1110%', relative to their mutual axis or center, 0,
about which their respective, center-of-mass rotation
occurs. This causes a resultant, net impulse to be applied -
through the center-of-mass of the combined system,
which causes the combined center of mass and vehicle
11005 to accelerate in the direction of the arrow 11185,

By designing the wheel system of the one body,
11105, as a double or multiple absorption system (e.g.
the wheel system 1132, 1112b, above-described), and
the wheel system of the other body, 11104, as a single
absorption system (e.g. the wheel system 11125', above-
described) in order that a deita or differential in the
rotational inertias between the two wheel systems (e.g.
1132, 1112b, and 1112, respectively) is accomplished,
two different, center-of-mass, angular accelerations of
the bodies 11105, 11105, relative to their mutual axis O,
can be accomplished. These different, center-of-mass
accelerations are derived from equal, initial quantities of
motion and momentum input from the body or bodies
1102b, and as herein described. This method, therefore,
is achieved by creating a delta or differential in the
rotational inertias and momentum absorption, conver-
sion, and transmutation characteristics of the respective
flywheel systems 1132, 11125, and 11126, of the bodies
1110/ and 11105, which are themselves of equal total
mass.

Although only one, complete, annular frame and
wheel system is particularly described and illustrated in
the FIGS. 30 to 32, it should be realized that all three
systems illustrated in these Figures comprise two, indi-



5,182,958

57

vidual, annular frames and wheel systems, e.g., 1102,
1102’ respectively. The second annular frame or wheel
system in each illustration is only partialty shown and
functions in operation as a mirror image of the wheel
system that is illustrated. This is in order to achieve an
application of the resultant sum of the individual, net
impulses, derived from both of the wheels of the respec-
tive wheel systems, directly through the center-of-mass
of a complete system and/or vehicle. This serves, as
well, to nullify undesired torques which would other-
wise result in an undesired rotation of the wheel system
or vehicle.

To one of skill in the art, it should be recognized that
the resultant, net impulse, respectively applied to the
center of mass of the wheel systems illustrated in FIGS.
30, 31, and 32 respectively, can be directed oppositely
to the particular arrow 1800 by reversing the positions
of the interactions as illustrated and can be directed in
any one direction radially, with respect to the axis of
each, individual wheel system, thereby providing the
360 degree, directional change capabilities of each
wheel of these particular impulse drive propulsion sys-
tems. Furthermore, it should be apparent that although
two adjacent wheel systems are generally illustrated
and described, it is preferable to employ the individual
wheel systems in groups of four similar to the embodi-
ments shown in FIGS. 13 to 22.

FIGS. 33(a) to 33(c) show two, adjacent, synchro-
nized wheel systems 1200, located on either side of a
center-of-mass line 1202, one of which is only partially
shown, yet which functions in operation as a mirror
image of the one more completely illustrated. Similarly,
these wheels systems are operable to apply an impulse
along the center-of-mass line. Each wheel system funda-
mentally comprises three wheels or wheel systems 1204,
1206, and 1208, respectively. The wheel systems 1204,
1206, are of equal rotational inertias and diameters,
although two wheel systems of unequal rotational iner-

_tias and of unequal diameters may be employed, and
will function similarly. Each wheel system 1204, 1206
includes a rotational induction motor system 1222 pro-
vided circumferentially along the rim sections thereof.
Situated between the two wheel systems 1204, 1206
respectively, is a third wheel system 1208, also includ-
ing a rotational induction motor system 1210, upon
which are enclosed (by thrust-radial bearings, not
shown) two, identical bodies, 1212 and 1214. Each of
the bodies 1212, 1214 supports a flywheel system 1234,
which in turn support an additional pair of synchro-
nized flywheel systems 1230 respectively. The flywheel
systems 1230 include rotational induction motor sys-
tems 1232 circumferentially along their rim sections.

Each wheel system herein is similar in configuration
and in function to the wheel systems 855, 858 illustrated
in FIGS. 18 to 21, with the exception that each mass and
wheel system 1212, 1214 also includes an induction
motor system 1236 respectively, extending the length of
each body 1212, 1214. One of such induction motor
_system 1236 is illustrated on the body and wheel system
1212 in FIGS. 33. Each of the wheel systems 1204, 1206,
and 1208, is mounted on a disc, electric motor-generator
systéem 1220. The wheel system 1204 is oriented so that
its rim and rotational induction motor system 1222
passes over or surrounds the induction motor system
1236 on wheel system 1212. The wheel system 1206 is
oriented so that its rim and rotational induction motor
system 1222 respectively passes over or surrounds the
rotational induction motor system 1232, on the flywheel
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systems 1230 on wheel system 1214. Within a vehicle,
the wheel systems 1200, illustrated in FIGS. 33, can be
structurally mounted within a frame which is integral to
the vehicle, or further, which is within a swivel or sys-
tem of gimbale similar to those previously described so
as to achieve directional change capabilities of 360 de-
grees, radially, or to accomplish directional change
capabilities of 360 degrees, radially and spherically.

In operation of the system shown in FIG. 33(a), all
three wheel systems 1204, 1206, and 1208, are acceler-
ated by their respective disc, electric motor-generator
systems 1220, and therefore move with their respective,
individual angular momentum, revolving in the direc-
tion of the arrows 1224 respectively, as illustrated. The
wheel systems 1204, 1206 are rotationally accelerated to
equal extents of angular momentum, and the rotational
induction motor system 1210 of the center wheel 1208
angularly accelerates the bodies 1212, 1214 to equal
angular momenta (or to equal linear momenta at equal,
position vectors 1, considered from the center of the

- wheel systems 1208 to the centers of mass of the bodies
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1212, 1214, respectively) about their mutual axis. FIG.
33(a) shows the initial conditions prior to the respective
interactions of the wheels 1204 and 1206 with the bodies
and wheel systems 1212 and 1214. FIGS. 33(b) and 33(¢)
show two different methods or variations of accom-
plishing these two, simultaneous interactions to gener-
ate an impulse along the center-of-mass line 1240, and
each of these is described separately hereinafter.

‘In FIG. 33(b), the wheel systems 1204 and 1206, are
electronically activated and electrically energized, and
then interact respectively with the bodies 1212, 1214,
which are temporarily freely floating with respect to
the rotational induction motor system 1210 on the cen-
ter wheel 1208. During these interactions, occurring
over equal intervals of time, delta t, equal impulses are
applied to the rims of the wheel systems 1204 and 1206,
at the respective position vectors r. The wheel systems
1204 and 1206, of equal rotational inertias I, are acceler-
ated angularly to equal extents, and accordingly in-
crease or decrease their respective quantity of angular
motion or momentum by equal amounts during their
particular, individual interactions. During this process,
two impulses, J; and J2, of equal magnitude yet oppo-
sitely directed, are applied at the axes of the wheel
systems 1204, 1206 respectively, and sum to zero, caus-
ing no net effect on this system. The adjacent wheel
system 1200, which functions concurrently in operation
as a mirror image of this system, is considered as well,
along with the above description.

Accordingly, as the one wheel system 1204, interacts
with the induction motor system 1236 on the body 1212,
(essentially along a line through its center of mass
which is perpendicular to the position vectors R, r,
respectively), while the other wheel system 1206, inter-
acts at the respective rim sections with the flywheel
systems 1230, 1234 on the body 1214, the bodies 1212,
1214 respectively, are accelerated to two, different,
resultant, center-of-mass angular momenta about their
mutual axis of rotation. By then braking the body 1212
by the approximate differential in the resultant angular
momenta of the two, second bodies 1212, 1214, a resul-
tant net impulse, JN£T, is applied through the axis of the
center wheel 1208 to the frame upon and within which
the wheel systems are mounted, in the direction of the
arrows 1228 as shown.

A variation of accomplishing the method, which is
beneficial as it causes no centrifugal imbalances within
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this system due to any unequal, center-of-mass, angular
accelerations of the bodies 1212, 1214 by the wheels
1204, 1206 respectively, is to brake the body 1212, tem-
porarily freely floating within the center wheel 1208, by
the exact amount of the resultant net impulse, JNET
during the time period of the two interactions. Accord-
ingly, the body 1212, interacting with the rotational
induction motor system 1210 of the center wheel 1208,
applies an impulse to the center wheel 1208 on the rim
section, at its particular, center-of-mass, position vector
r with respect to the axis, which is mutually and equally
applied in return, to the center of mass of the body 1212.
Also, during this process, a reverse torque is applied to
the center wheel 1208 by the electric motor-generator
system 1220, upon which the center wheel 1208 is
mounted, such that the braking action applied to the
body 1212 by the center wheel 1208 results in a net
impulse, JNET, being applied during the interaction,

through the axis of the center wheel 1208 to the frame:

and hence to the vehicle, causing the center of mass of
the combined system to accelerate in the direction of
the arrow 1240, More simply explained, instead of brak-
ing the resuliant differential in angular momenta after
the respective interactions, this particular quantity is
braked during the time interval of the interactions, and
channelled concurrently through the wheel 1208 as a
net impulse to the framework and vehicle.

These braking actions, as described above, are done
in such a fashion as to maintain equal, concurrent, angu-
lar accelerations of the second bodies 1212 and 1214,
with respect to their mutual axis of rotation within the
center wheel 1208, during their respective interactions
with the wheel systems 1204 and 1206. This occurs
concurrently as the axis of the center wheel 1208 is
being accelerated in the direction of the arrows 1228,
due to the concurrent application of the resultant net
impulse(s), JngT; during this process. The increased,
center-of-mass, angular momenta of the bodies 1212 and
1214 is converted into angular momentum of the center
wheel 1208 by the respective braking actions applied by
the rotational induction motor system 1210 of the center
wheel to the bodies 1212 and 1214, immediately after
the respective, two interactions. These braking actions
are applied to the precise extents, respectively, that the
particular angular velocities of the bodies 1212 and 1214
become synchronized and equal with the angular veloc-
ity of the respective, adjacent, rim section of the center
wheel 1208. At this precise instant, respectively, the
bodies 1212 and 1214 are electromagnetically or elec-
tromechanically latched to the center wheel 1208, and
immediately thereafter, the angular velocities of all
wheel systems are appropriately adjusted by their par-
ticular, electric motor-generator systems 1220, includ-
ing the wheel systems of the body 1214, to those angular
velocities, respectively, of the particular wheel systems
prior to the above-described interactions.

The body 1212 now assumes the function of the body
1214, i.e., the bodies reverse position and function due
to the rotation of the center wheel 1208. The above-
described interactions are repeated in their exact mode
and sequence, thereby causing another resultant, net
impulse, IngT, to be applied through the axis of the
center wheel 1208, which causes the center of mass of
the combined system and vehicle to accelerate further
in the direction of the arrow 1240, to a second resultant
velocity, vo, which is greater than the first resultant

velocity, vi. During each, respective interaction and

momentum conversion process as above-described,
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mechanical .or kinetic energy is reconverted by the
respective induction motor and/or electric motor-gen-
erator systems, to electrical stored energy within the
batteries energizing the components in the system. This
is done in order to maximize the energy efficiency of
each individual wheel system.

It should also be realized that the pair of bodies, 1212
and 1214 respectively, on the center wheels 1208, can
also be designed and configured similarly to the bodies
11105, 1110b respectively, as described and illustrated
in FIG. 32, to accomplish a delta or differential in the
rotational inertias and hence, in the momentum absorp-
tion, conversion, and transmutation characteristics of
the respective wheel systems on the bodies 1212, 1214.
This permits continuous quantities of net thrust to be
generated in the direction of the arrows 1228, 1240, or
in any desired and chosen direction, radially from the
axis of the center wheel or, more accurately, radiaily
from the center of mass 1202 of the combined system,
1200, of the interacting bodies or wheel systems, and in
the plane of the wheels.

FIG. 33(c) illustrates yet another method of accom-
plishing the respective interactions of the wheel system
1200 iliustrated, which is similar to the method de-
scribed and illustrated above, with reference to FIG.
33(b). For clarity, like reference numerals will be used
to indicate like components shown in FIG. 33() with a
*» added. In this method, the second bodies 1212' and
1214’ are individually, angularly accelerated on the
center wheel 1208' by impulses applied by, and momen-
tum converted from the wheel systems 1204’ and 1206’
respectively, through magnetic interactions between
the respective, adjacent induction motor systems 1222’,
1236, and 1222’, 1232". It should be noted that one
interacting, magnetic system, of each pair of the respec-
tive interacting, magnetic systems, can be formed and
configured with permanent magnets, while the other
magnetic system of each corresponding pair may con-
sist of a series of electromagnetic coils, which can be
programmed as to the timing of their individual, electri-
cal activations, and as to their desired, individual, elec-
tromagnetic field strengths.

In operation of this embodiment, the bodies 1212’ and
1214’ respectively, are angularly accelerated to equal
extents of center-of-mass, angular momentum with re-
spect to and about their mutual axis (axes) of rotation,
which is the respective axis of the center wheel 1208, In
order to accomplish this, a greater portion of the initial
angular momentum of the wheel system 1206’ is con-
verted to the corresponding center-of-mass, angular
acceleration of the body 1214', and accordingly trans-
muted into a change in the absolute spin of the wheel
system 1230°, 1234’ of the body 1214’, than that total
portion correspondingly, from the wheel system 1204
to the body 1212'. Accordingly, in this process, the
body 1214’ applies a greater impulse to the wheel sys-
tem 1206’ and, through its axis, to the frame of the sys-
tem 1200, than the body 1212’ correspondingly applies
to and through the wheel system 1204'. A net impulse is
therefore created by these processes, which is applied at
and through the center of mass 1202, of this system
1200, which causes the center of mass of the combined
system to accelerate in the direction of the arrows 1228’,
1240, as illustrated. That is, J;—J1=JNET.CM-

It is preferred that the above-described interactions
between the respective wheel systems 1204’ and 1206,
and their respective, corresponding, second bodies,
1212’ and 1214, occur over equal intervals of time, delta
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t. Also, it is preferable 10 maintain equal time rates of
center-of-mass, angular accelerations, of the bodies
1212’, and 1214’, with respect to and about their mutual
axis of rotation, the axis of the center wheel 1208, con-
currently, during the interactions, and as the net im-
pulse is being applied at and to the center of mass of the
combined system 1200. That is, these respective, center-
of-mass, angular accelerations occur as the axle of the
center wheel 1208', the mutual axis of rotation of the
bodies 1212’ and 1214/, is accelerated due to the applica-
- tion of each particular net impulse, Jxgr. This is to
ensure that no centripetal or centrifugal imbalances,
within the system 1200, occur at any time during the
operation of this system, and this can be accomplished
by appropriately and correspondingly, timing and regu-
lating the extents of the respective, interactive processes
as described above.

Another similar method of operation of the system
1200 shown in FIG. 33(c) to generate a net impulse, yet
a variation serving as an alternative to the center wheel
system 1208, is to place the bodies, 1212’ and 1214',
each within their own, respective, linear or magnetic
bearing systems within particular linear guide frames,
and then to apply the above-described modes of opera-
tion of the respective interactions, to the bodies 1212’
and 1214'. By braking the bodies, 1212’ and 1214/, im-
mediately after these interactions (which are between
the wheel systems 1204', 1206’ and the bodies 1212’ and
1214', the wheel and mass systems 1212’ and 1214/,
respectively) via their respective induction motor sys-
tems, the resultant, net delta or differential applies a net
impulse to the center of mass of the combined system,
thereby accelerating the center of mass 1202 of the
combined system 1200, and vehicle, in the direction of
the arrow 1240. Using cams (not shown) driven by a
pair of counter-revolving disc motors, or by means of
their respective induction motor systems, the bodies,
1212’ and 1214, are repositioned to their initial, starting
positions. After the appropriate and particular r.p.m.
adjustments of all wheels and wheel systems in this
wheel system 1200 have been completed, by then re-
peating this procedure, continuous acceleration can be
achieved in the direction of the arrow 1240.

FIG. 34 is a sectional view of a portion of yet another
embodiment of an impulse generator 1400. This embodi-
ment is similar to those illustrated in FIGS. 31 and 32,
and 'thus, operates in a manner similar to these systems.
As well, in this system the wheel systems 1204 and 1206,
described and illustrated in FIGS. 33(a) to 33(c), have
been combined within a single wheel system, 1410.
FIG. 34, in conjunction with the other systems refer-
enced above, illustrates one of numerous design varia-
tions that apply the fundamentals revealed within this
specification, and shows that there are numerous design
variations that are all, individually consistent with the
nature of this specification.

FIG. 34 illustrates the upper portion of a wheel sys-
tem that is balanced vertically, with respect to the
drawing, by a lower portion which is only partially
illustrated, and which functions in operation as the mir-
ror image of the upper portion illustrated, and which
will be hereinafter described. These upper and lower
portions are also balanced horizontally, with respect to
this drawing, by two adjacent wheel systems which are
also configured and function during operation in mirror
image to the other two portions, one of which is illus-
trated in FIG. 34.
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A frame 1402, is configured within and attached to a
swivel and/or a system of gimbals (not shown) of a
vehicle (not shown) in a manner similar to those shown
in FIGS. 13 to 22. Within the frame 1402 are two adja-
cent pairs of the wheel systems 1404. Each individual
wheel system 1404, contains an upper portion 1406, as
illustrated in FIG. 34, and a lower portion 1407 (not
fully illustrated), which functions during operation in
mirror image to the upper portion 1406. Each upper
portlon 1406 comprises two wheels, 1408, 1410, driven
by ring, electric motor-generator systems 1412 and 1414
respectively. The wheels 1408 and 1410 also include
two_bodies, 1416 and 1418, as illustrated. Induction
motor systems 1420 are provided on the inner surfaces
of the wheel 1410, and interact with adjacent induction
motor systems 1426 on the surfaces of the bodies 1416
and 1418. Rotational induction motor systems 1428,
1430, also on the inner surfaces of wheel 1410, interact
with the adjacent, rotational induction motor systems
1432 and 14324 respectively, on the rims of wheel sys-
tems 1434 and 1436 which are mounted on the bodies
1416 and 1418, respectively.

Electromagnetic and/or electromechanical latching
systems (not. shown) within and adjacent the bodies
1416 and 1418, within and surrounding the wheels 1408
and 1410, can cause the bodies 1416 and 1418 to be
latched integrally, to any chosen, particular wheel sec-
tions, for a portion or a complete revolution of the
respective wheel system. The frame 1402 is designed
and configured with hollow cylinders 1440 within the
wheel systems, to fill the internal spaces in order to
reduce windage, vortices etc., and to maximize the
energy efficiency of the system 1400, during the time
periods of its operation. Spur or ring gears, 1442 and
1443, respectively connect.the wheels 1408 and 1410
with their adjacent counterparts in the other portions of
the frame.

The bodies 1416 and 1418 are mounted within the
wheel systems 1408, 1410, and are constrained by the
bearing systems 1460, 1462, as illustrated, yet the bodies
1416 and 1418 are not mounted integrally, to any por-
tion of the bearing systems. This allows the bodies 1416
and 1418 to float freely when not latched to either of the
wheel systems 1408 and 1410, respectively.

In one design and configuration of the bodies 1416
and 1418, and in one mode of operation which is to be
described, the bodies are initially latched electromag-
netically or electromagnetically by latches (not shown)
to the wheel system 1408. The wheel systems 1408 and
1410 are then rotationally accelerated by the ring, elec-
tric motor-generator systems 1412 and 1414, respec-
tively to any chosen r.p.m. If the chosen r.p.m. is high
or very high, the wheel systems 1434 and 1436 on the
bodies 1416 and 1418 are, at the same time, rotationally
accelerated by the disc, electric motor-generator sys-
tems 1448, to an r.p.m. compatible with their mutual,
center-of-mass, angular velocities of approach (which
are also their center-of-mass, “linear” velocities, in rela-
tion with their position vectors r, which originate at and
extend, from their mutual axis of center-of-mass rota-
tion) to their respective points of interaction with the
particular, revolving wheel system 1410. The r.p.m. of
the wheel system 1410 is proportionately higher than
the r.p.m. of the wheel system 1408, at each chosen
r.p.m. of operation of the wheel system 1408. The rea-
son for this proportionately higher r.p.m. is to be able to
accomplish ‘‘braking™ actions and effects, which are
directed to the first body, the wheel system 1410, by the
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second bodies, 1416 and 1418 respectively, as will
shortly be described.

At any chosen, two, diametrically opposite points
and positions of the bodies 1416 and 1418, that is, at any
desired and selected, resultant direction of the continu-
ous, center-of-mass acceleration of the system, the elec-
tromagnetic or electromechanical latches intermittently
attaching the bodies 1416 and 1418, to the wheel system
1408, are electrically released so that the bodies 1416
and 1418, for the time intervals of their respective inter-
actions within the whee! systems 1408 and 1410, be-
come’ temporarily, “freely floating” within the inner
cavity 1450, which is defined and surrounded by the
wheel systems 1408 and 1410. For ease of understand-
ing, the chosen positions of the respective interactions
of the bodies 1416 and 1418 will be described in compar-
ison with the particular positions of the interactions of
the bodies described and illustrated in FIG. 33b.

In the wheel system 1200, illustrated and described in
FIG. 33(b), the wheel systems 1204, 1206 respectively,
simultaneously interact with the two, second bodies,
1212, 1214, If the particular interactions of the wheel
system 1400 were to occur individually in sequence, one
may realize the similarities with the following descrip-
tion. Although the two modes of interactions occur
simultaneously in the system 1400, illustrated in FIG.
34, if the following were to occur: (1) the one, first
body, the revolving wheel system 1410 (herein de-
scribed), individually comprises the two, first bodies,
the wheel systems 1204, 1206 respectively, illustrated in
the FIG. 33(b), (2) the interactions between the first
body, the revolving wheel system 1410, and the second
bodies, the wheel and mass systems 1416 and 1418, were
to occur individually, in sequence, that is, one interac-
tion after the other interaction, each one within its own,
respective interval of time, (3) the time interval of the
one interaction of the wheel system 1410 with the par-
ticular second body 1416, is equal to the time interval of
the other interaction of the wheel system 1410 with the
particular second body 1418, (4) immediately prior to
each respective interaction, the initial, angular momen-
tum of the wheel system 1410, serving as the first body
for both interactions, is of equal quantity or extent, i.e.,
its angular velocity is adjusted (either increased or de-
creased, depending on the particular, chosen mode of
operation of the wheel system 1400) during the time
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mass of the system 1400, are respectively and in se-
quence, mutually equal in magnitude and yet oppositely
directed. Therefore, these two impulses will cause a
temporary but not a continuing effect on the system.
However, it should be noted, that in the actual opera-
tion of the system 1400, these two impulses are simulta-
neously applied by and to one wheel system 1410 re- -
spectively functioning as the first body or mass for both
second bodies 1416 and 1418, and accordingly, simulta-
neously sum to zero, causing no effect on the center of
mass of the system 1400. Through an understanding of
the above-described, individual events and of their re-
sultant effects, one may more easily come to an under-
standing of the complete wheel system 1400 and of its
modes of operation, as will now be described.

In operation, immediately and instantaneously after
the bodies 1416 and 1418 have been electrically released
by their respective latches and are “freely floating”
within the cavity 1450 of the wheel systems 1408 and
1410, then, immediately and instantaneously prior to the
respective interactions, the rotational induction motor
systems 1420 and 1428, 1430 on the wheel 1410, are
simultaneously, electrically energized, as are the induc-
tion motor systems 1426 on the body 1416, and the
rotational induction motor systems 1432, 14322 on the

" wheel system 1436 of the body 1418. Also, simulta-
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interval between the two, respective interactions, and

(5) in each particular interaction occurring in the se-
quence, the second bodies, 1416 and 1418, apply equal,
total impulses, respectively, to the first body, the wheel
system 1410, in each interaction, the quantity of the
angular motion and the angular momentum of the first
body, the wheel system 1410, decreases by equal ex-
tents. That is, the wheel system 1410 converts, during
each of the above-described interactions, an equal quan-
tity or portion of its angular momentum, (a) completely
to the change in the center-of-mass, angular momentum
of the body 1416, and (b) partially to the change in the
absolute spin of the wheel system 1436 of the body 1418,
as well as a lesser portion to the change in the center-of-
mass, angular motion and momentum of the body 1418
(than that portion converted to the body 1416).
During the above-described interactions, as the bod-
ies 1416 and 1418 apply equal, total impulses to the
wheel system 1410, respectively at their individual ra-
dius r from the axis of the wheel system, the two im-
pulses also applied, at and through the axis of the wheel
system 1410, to the frame and therefore to the center of
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neously to the above, the rotational induction motor
systems 1464, on the inner surfaces of the wheel 1408,
are electrically energized as are the adjacent induction
motor systems 1466 on the body 1416.

1t should be noted in designs and in the operation of
the propulsion systems 1400, or with regard to any of
the impulse drive systems described herein, that
through computer programming and with electronic
sensing, position, and timing (i.e., complete motion con-
trol) systems, only the respective, immediately current
sections (the individual coil systems thereof) composing
the particular induction motor systems of the wheel and
mass systems required to accomplish the respective
interactions or any motion adjustments, are instanta-
neously and sequentially, electrically energized. Also, it
is preferred that during the time interval of the interac-
tions, the torque initially applied by the ring, electric
motor-generator system 1414, to accelerate rotationally
the wheel systemn 1410, is substantially lowered by the
computer and electronic control system (not shown), so
that the wheel system 1410 becomes 2 freely floating
flywheel for this time interval. However, the system
1400 can still be operated, and the interactions to be
described shortly can still very effectively occur, if the
respective torque is only partially lowered. This also
depends on the characteristics of the particular wheel
system and on the particular extent of this torque. Also,
during the process of the interactions, it is preferred
that, in addition to disengaging the ring, electric motor-
generator system 1412, by electronic controls, from
continuing to accelerate the wheel system 1408, a re-
verse torque be applied by the ring, electric motor-gen-
erator system 1412, to the wheel system 1408 upon and
within which the body 1416 is supported, such that the
braking action, to be shortly described, applied by the
rotational induction motor systems 1464, of the wheel
system 1408, to the respective induction motor systems
1466 on the body 1416, results in a net impulse being
applied during each, respective interaction, through the
respective axis of each wheel system 1408 and 1410, to
the frame, and to the center of mass of the vehicle. This
of course causes the center of mass of the combined



5,182,958

65
system to accelerate repetitively and continuously.
With reference to the illustration, FIG. 34, this acceler-
ation occurs vertically from the page. With reference to
the illustrations, FIGS. 33(b) and 33(c¢); this acceleration
occurs in the direction of the arrow, JAET

In the system 1400 the bodies 1416 and 1418 are
caused to apply, at diametrically opposite points an d
positions, two, equal, yet oppositely directed impulses
to the wheel system 1410, simultaneously, such that
each one of the impulses respectively applied by the
bodies 1416 and 1418, to the wheel system 1410, ac-
counts for exactly fifty percent of the total sum of the
change or delta in the quantity of angular motion and
angular momentum of the wheel system 1410, occurring
as a result of the two, respective, interactions. These
two, particular impulses, of equal magnitude yet oppo-
site in direction, sum to zero and do not cause any effect
on the wheel system 1400.

The impulses respectively applied by the body 1416,
and the wheel system 1436 of the body 1418 1o the
wheel system 1410, are computer programmed to be
appropriately electronically activated, and suitably
electrically energized to maintain through the same
interval of time, delta t, duplicate and concurrent im-
pulse or force through time curves at the respective,
diametrically opposite points of force application on the
rim sections of the wheel system 1410. The locations of
the points of the respective impulse applications are also
particular to the individual designs and the specific
configurations, and overall, in the operation of the indi-
vidual wheel systems and vehicles, according to the
desired direction of travel. The impulses applied are
generally in the form and manner of like polarity to like
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polarity, repelling, electromagnetic fields, or repelling,

permanent magnetic fields and electromagnetic fields,
and can as well be accomplished in a series of individual
impuises which compose the whole impulse of the re-
spective interaction. Further, the impulses respectively
applied can be precisely, electronically programmed,
controlled and regulated, at eadch r.p.m. of operation of
this system, from the very low r.p.m. through to the
very high r.p.m. :

During the operation of the wheel system 1400, the
electrically energized, rotational induction motor sys-
tems 1420 and 1428, 1430, on and along the respective,
inner, surface sections of the wheel system 1410, elec-
tromagnetically interact for equal intervals of time,
delta t, with their respective, adjacent counterparts, the
induction motor systems 1426 on the body 1416, and the
induction motor systems 1432, 14322 on the rims of the
wheel systems 1436 of the 1418. During the time inter-
val of the interaction with the rotational induction
motor systems 1432, 14324, on the rims of the wheel
system 1436 of the particular body 1418 (which is
within the chosen position within the wheel system
1400, illustrated in FIG. 34), it is preferred, in general
operation, to disengage electronically the disc, electric
motor-generator systems 1448 of the wheel system
1436, within the body 1418, from continuing to acceler-
ate rotationally the wheel system 1436 of the body 1418.
It is also preferred, during the time interval of this inter-
action, delta t, and with regard to the respective, disc,
electric motor-generator system 1448, of the wheel
system 1436, within the body 1418, in addition to the
increased resistance to rotational acceleration of the
wheels 1436 of the wheel system 1436, within the body
1418, provided by their rotational inertias and the inter-
nal magnetic resistance of the disc, electric motor-gen-
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erator systems, that a moderate, reverse torque be ap-
plied by the disc, electric motor-generators to the
wheels of the wheel system 1436 of the body 1418, in
order to control precisely and regulate the “braking”
interaction with the wheel system 1410. That is, by
increasing and/or varying, in this manner, the rotational
inertias of the wheels of the wheel system 1436 within
the body 1418, without increasing their particular, total
mass, respectively, the braking action of the wheels
1436 of the body 1418, to the wheel system 1410, as well
as the extent of the concurrent, center of mass, angular
acceleration of the body 1418, within the wheel systems
1408 and 1410 and about the respective axis of the wheel
systems, can be regulated, controlled, varied, and in-
stantaneously adjusted.

Accordingly, with regard to the above, if the interac-
tion to be described subsequently, in regard to the fol-
lowing, did not occur, the bodies 1416 and 1418 would
be angularly accelerated by their respective interactions
with the wheel system 1410, to two, significantly differ-
ent, resultant, center of mass, angular momenta about
their mutual axis of center of mass rotation (which is
also the respective axis of the wheel systems 1408 and
1410), while at the same time applying two, equal, yet
oppositely directed impulses, which sum to zero, to the
frame at the respective axis of the wheel system 1410,
during this process. The body 1416 would have the
significantly greater, center of mass, angular momen-
tum, as a significant portion of the initial angular mo-
mentum of the wheel system 1410, transmitted to the
wheel system 1436 of the body 1418, is converted and
transmuted into a significant change in the absolute spin
of the wheels 1436, of the wheel system 1436 of the
body 1418.

However, another event is electronically pro-
grammed to occur, during the equal, time intervals of
the interactions, delta t, which causes two, equal, center
of mass, angular accelerations of the bodies 1416 and

1418, respectively, about their mutual axis of rotation, -

and concurrently during each instant of the time inter-
val of the interactions, while at the same time causing a
resultant, net impulse, JvET, to be applied at the axis of
each respective wheel system 1408. The resultant, net
impulses are applied such that the sum of the respective,
net impulses are transmitted to, and applied through,
the center of mass of the combined system and vehicle,
such that SIner=JCcM.NET: causing the center of mass
of the combined system and the vehicle to accelerate
continuously in any chosen direction, due to the sys-
tems’ repetitive production of net impulses and of
Jemner. This particular method of operation of the
wheel system 1400, and of the concurrent interactions
between the body 1416, and the respective wheel sys-
tems 1408 and 1410, also ensures that no undesired,
centripetal or centrifugal force imbalances occur at any
time during the interactions, and during the operation of
this system, and accordingly, that the bodies 1416 and
1418 are provided equal, center of mass, angular mo-
menta, each one with respect to the other, and both
with respect to their mutual axis of rotation, at any
instant of time during the operation of the wheel system
1400. _

In order to accomplish this, immediately (instanta-
neously) prior to, or simultaneously, with the start of
the interactions to occur between the wheel and mass
systems 1416, 1418 respectively, the rotational induc-
tion motor systems 1464 are electronically activated and
electrically energized on the wheel system 1408, as well
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as their adjacent counterparts, the induction motor
systems 1466 on the body 1416. Accordingly, the wheel
system 1408 applies an impulse, A, to the body 1416,
and the body 1416 in turn applies an equal, yet oppo-
sitely directed impulse, A’, to the wheel system 1408, at
its particular radius and the position vector r, which
locates the body 1416 with respect to its axis of rotation.
Concurrent with the above-described interaction, two,
equal, yet oppositely directed impulses, B and C, are
applied by the first body, the wheel system 1410, simul-
taneously, at relatively, diametrically opposite points, to
the second bodies, the wheel and mass systems 1416,
1418 respectively. Thus, two, equal, yet oppositely
directed, reaction impulses, B’ and C’, which sum to
zero, are resultant through the axis of the wheel system
1410 and upon the frame 1402.

Yet, as a portion of the angular momentum of the
wheel system 1410 is converted to and transmuted into
a delta or a change in the total quantity of absolute spin
of the wheel systems 1436, within the body 1418, the
resultant impulse, C', applied to the center of mass of
the body 1418, and accordantly, the resultant, center of
mass, angular momentum of the body 1418, is therefore
less. Overall, due to the partial braking action provided
by the wheel system 1408 to the body 1416 (the applied
impulse, A), an equal, yet oppositely directed impulse,
A, is directed through the respective axes of the wheel
systems 1408 in the positive direction, to the center of
mass of the combined system 1400 (and hence, of the
vehicle). This occurs while maintaining equal, respec-
tive, concurrent, angular accelerations and equal, angu-
lar momenta of the second bodies, the wheel and mass
systems 1416, 1418 respectively, at all instants during
these particular interactions. Thus, the sum of the resul-
tant, net impulses, Jcpm,NET; is applied to, and acceler-
ates the center of mass of the system 1400, and hence,
the vehicle. It should be noted that the sum of the resul-
tant, net impulses, Jcm NET is relatively equal to the
sum of the resultant, net impulses that would have been
provided had the differential in angular momenta, the
deita of the bodies 1416, 1418, been *‘braked” and ap-
plied to the center of mass of the system 1400, after their
respective interactions, without the use of the “braking”
effect of the wheel system 1408 being applied to the
body 1416, during the interactions. )

The following description may further illuminate the
“braking” interaction, of the wheel system 1408 to the
body and mass system 1416. In this interaction, if the
wheel system 1410 applies an impulse of 10 Newton-
seconds to the body 1416 and impulse of 10 Newton-
seconds to the ring of the flywheels 1236 on body 1418,
and the wheel system 1408 concurrently applies an
impulse of 4 Newton-seconds to the body 1416 in the
contrary direction, the body 1416 will have a resultant,
center of mass, angular acceleration proportional to its
total mass and the net impulse of 6 Newton-seconds
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body 1416), will experience a resultant rate of angular
acceleration proportionate to its total mass and to the
net impulse of 6 Newton-seconds resultant upon its
center of mass, which corresponds to the rate of center
of mass, angular acceleration of the body 1416, for the
mutual, equal time intervals, delta t, of their respective
and concurrent interactions. This is due to the partial
conversion and transmutation of the particular portion
of the initial angular momentum of the wheel system
1410, into a change in the absolute spins and respec-
tively, in the absolute quantity of rotational motion and
angular momentum of the wheels of the wheel system
1436, of the body 1418.

Yet, simultaneously, during the time interval of the
interaction, delta t, the body 1416 also applies a reaction
impulse, in this particular example, of 4 Newton-
seconds to the wheel system 1408 in the positive direc-
tion, which is the desired direction of travel. This resul-
tant, net impulse is applied through the axis of the wheel
system 1408 as Jnyer, and accordingly through the
framework and the center of mass of the combined
system 1400 and the vehicie, as a component of
Jem NET, causing the combined center of mass of the
system 1400 and vehicle to accelerate continuously in

“any chosen direction, as this system repetitively pro-

duces the resultant, net impuises, Jcum,Ne7- The rate of
acceleration of the system 1400 and vehicle is directly
proportional to the number of impulses, Jcm,NET, per
second. )

During, and due to these internal interactions, the
center of mass of the combined system 1400 and of the
vehicle accelerates, the wheel system 1410 angularly
decelerates, the centers of mass of the bodies 1416 and
1418 angularly accelerate at the same time, at a concur-
rent time rate of acceleration (as the body 1416 was
partially braked by the wheel system 1408), thereby
concurrently, angularly accelerating the wheel system
1408, and the wheels 1436 of the wheel system 1436
within the body 1418, have had a change or delta in
their absolute spin, or respectively, in their absolute
quantity of rotational motion and angular momentum.
Accordingly, before the next interactions, the particular
angular velocities of each of the above systems is ad-
justed by the respective, adjacent, rotational induction
motor system interactions, and by the respective, elec-
tric motor-generator systems, in order that the respec-
tive, angular velocity of each of the above systems,

- immediately prior to the next interaction, is exactly the
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applied at its center of mass. In addition, due to the

rotation of the flywheels 1436, the body 1418 actually
receives a net impulse of 6 Newton-seconds applied at
its centre of mass. The 4 Newton-seconds difference is
of course absorbed as rotational motion of the flywheels
1436.

Accordingly, in this interaction, the wheel system
1410 will receive a reaction impulse of 10 Newton-
seconds, which is equal in. magnitude yet opposite in
direction to the reaction impulse of 10 Newton-seconds
applied by the body 1418, also to the wheel system 1410.
However, the body 1418 (of equal, total mass to _the
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same as it was immediately prior to the particular
above-described interactions.

The second bodies 1416 and 1418 are rotationally
braked by the first body, which is the wheel system
1410, concurrently to the wheel system 1408 being rota-
tionally decelerated by the ring, electric motor-genera-
tor system 1412. At the precise instant when the center
of mass, angular velocities of the bodies 1416 and 1418
are synchronous with the angular velocity of the adja-
cent wheel system 1408, that is, the angular velocities of
these particular systems are all now at their pre-interac-
tion angular velocities, the bodies 1416, 1418, are, once
again, temporarily latched to the wheel system 1408, by
the electromagnetic or electromechanical latches (not
shown), or by the respective, adjacent, rotational induc-
tion motor systems on the wheel system 1408. During
the time interval of the above-described adjustments,
the particular r.p.m. of the wheels 1436, of the wheel
system 1436 of the body 1418, are lowered by the ac-
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tions of their respective, disc, electric motor-generator
systems 1448, to their pre-interaction r.p.m.

Immediately and instantaneously after the above-
described adjustments, and prior to the next interaction,
the angular velocity of the wheel system 1410 is further
lowered by the actions of the ring, electric motor-gen-
erator system 1414, to its particular, pre-interaction
angular velocity. All of the above-described adjust-
ments of angular velocity are respectively accom-
plished by pairs of couples and accordingly, the adjust-
ments have no effect on the center of mass of the com-
bined system 1400 or vehicle. Also, a significant portion
of the mechanical or kinetic energy is recovered during
the interactions and adjustments by the electric genera-
tors of the corresponding induction motor systems, or
by the respective, electric motor-generator systems, and
this is reconverted to electrical stored energy in batter-
ies.

The next series of interactions now occur, exactly in
their overall modes as described in the preceding sec-
tion, with the wheel system 1434 within the body 1416,
now revolving through the former position and in the
function of the wheel and mass system 1436, 1418, and
the wheel and mass system 1436, 1418, now revolving
through the former position and in the function of the
wheel and mass system 1434, 1416, i.e., the two, inner,
first bodies 1416, 1418 respectively, due to the revolv-
ing of the particular wheel systems 1408, continuously
and repetitively interchange and alternate their posi-
tions and modes of operation within the wheel system
1400. During this next interaction, the combined center
of mass of the wheel system 1400, and of the vehicle, is
further accelerated in the positive and desired direction
of travel, by the second, resultant, net impulse,
JcM,NET2, to a second, resulfant, center of mass veloc-
ity, Vcua, which is proportionately greater than the
first, resultant, center of mass velocity, Va1, which
was achieved from the first, resultant, net impulse,
JcM,NET,1, as described herein. ‘

With reference to the system 1400, and to all of the
impulse drive systems described within this specifica-
tion, it should also be noted, that for the relatively equal
quantities of momentum of the first body or masses,
which are converted and transmuted into a delta, or a
change in the total quantity of absolute spin of the sec-
ond body or wheel and mass systems, at all particular
r.p.m. of operation of any of these wheel systems, rela-
tively equal, resultant, net quantities of angular momen-
tum, and relatively equal, resultant, net impulses are
continuously and repetitively provided. In the opera-
tion of the wheel system 1400 and the impulse drive
systems described herein, the “braking” actions, as ear-
lier described, providing continuous acceleration of the
center of mass of the wheel system 1400 and continu-
ously increasing velocities of the vehicles, occur in less
and less intervals of time. The respective, time intervals,
then, of the interactions, continue to approach zero
seconds of interaction, as the r.p.m. increases. Further,
the magnitudes of the force components increase, and
approach or essentially result in a continuous (constant),
smooth, internally derived force in one, chosen, vector
direction through the center of mass of the vehicle.

To optimize the performance and thrust capacities of
the wheel systems 1400, it is preferable to make use of
the multiple, absorption systems, or sets of the multiple,
absorption systems, as illustrated in and described with
reference to FIGS. 19 to 21, within each individual
body or wheel and mass system, 1416, 1418, respec-
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tively. To one of skill in the art, it can be understood
that as many of the corresponding pairs of the wheel
and mass systems 1416, 1418 may be included in design
and within the operational wheel systems 1400, as are
desired and accordingly efficient. This enables the cor-
responding pairs of the wheel and mass systems 1416,
1418 to be virtually always within, closely approaching,
or adjacent to the particular positions of their respective
interactions with and within the wheel systems 1408,
1410, This increases the rapidity with which the respec-
tive interactions are performed and accordingly, the
acceleration and the thrust capacity and capabilities of
any particular wheel system 1400 and vehicle. .

The graphs illustrated in FIG. 35 and 36 are approxi-
mations of the force through time curves between the
two bodies 10244, 1038 and 10224, (10234a) for the two,
basic interactions (I and II) illustrated in FIG. 28, and
earlier in the specification, which are electronically
programmed to occur over or through the same inter-

’ vals of time, delta t. The graphs, 35a and 355, represent

and illustrate the basic, center of mass, and apparently
linear interaction (I) between the two bodies 10244,
1038 and 10224, which are illustrated in the FIG. 28b.
The graph 35q, illustrates the force through time curve,
or the angular (apparently linear) impulse, ZJ2, applied
by the first body 10244, 1038 to the second body, 1022a.
FIG. 35b graphically illustrates the equal, yet oppo-
sitely directed, concurrent, force through time curve,
or the angular (apparently linear) reaction impulse, ZJ1,
respectively applied by the second body, 10224, to the
first body 1024, 1038 along the line of action of the
force temporarily joining the two bodies.

The graphs illustrated in FIG. 36a and 36b, represent
the basic, non-linear, and angular, and center of mass, .
angular, or apparently linear interaction (II). The graph °
364, with reference to the FIG. 28q, illustrates the net
events or force through time curves resultant upon the
wheel of the wheel system 10232 of the second body
10224, and resultant upon the center of mass of the
second body 1022a4. This curve is an approximation and
does not designate the exact portion related to the angu-
lar acceleration of the wheel of the wheel system 1023a,
of the second body 10224, as related to the extent of the
reverse torque applied by the particular disc, electric
motor-generator to the particular wheel of the wheel
system 1023q, during the time interval of this interac-
tion. However, the extent of this reverse torque re-
quired in these particular modes of interaction, can be
modified, additionally, by configuring the mass of the
respective wheel system 1023z more as a ring, as com-
pared with a disc.

Accordingly, with reference to the FIGS. 362 and
28a, the sum of the non-linéar and angular (apparently
linear) impulses, £J3', (=21J2), applied by the first body,
the wheel system 1024a, 1038, to the wheel system
1023a, and through to the center of mass of the body
10224, resolves, immediately as rotation occurs, into
two, net impulses or components: £J 4, which is that
particular impulse which causes a change in the abso-
lute spin of the wheel of the wheel system 1023z of the
body 10222, and overcomes that particular portion of
resistance provided by the reverse torque application,
and, 23 g, which is that particular impulse which causes
the center of mass, angular acceleration of the body
10224, about its respective axis, and such that, 2J5' (the
impulse applied) is greater than 2J g’ (the resultant im-
pulse applied at the center of mass).
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FIG. 365, with reference to the F1G. 284, graphically
illustrates the equal, yet oppositely directed sum, of the
angular non-linear and angular, and the center of mass,
angular (apparently linear) impulses, applied to the first
body, the wheel system 10244, 1038, along the line of
action of the forces, a portion of which, 214, is pro-
vided by the braking resistance applied by the wheel of
the wheel system 10234, of the body 10224, and a por-
tion of which, 2Jpg', is provided by the braking resis-
tance of the body 1022a, to center of mass, angular
acceleration about its respective axis of rotation, such
that, 2J4' +2Jp'=2J7".

In addition, considering the results of the experiments
described earlier in the specification, and then choosing
to set the time interval of the two, respective, basic
interactions, delta t, so that delta ty=delta t;;, we can
notice that, since the first cart body 10244, 1038 comes
to rest as a result of both particular interactions I and II,
dps/dt=dp;;/dt, with respect to the position vectors, r;
and r2 respectively, or, dly/dt=dl;;/dt, with respect to
the first body, 1024a, 1038. That is, the product of the
average force and the time interval of the interaction,
for the basic interaction illustrated in FIG. 285, is equal
to the product of the average force and the time interval
of the interaction, for the basic interaction illustrated in
FIGS. 284, F delta t) =F delta tj;, or, the impulse, 2]/,
applied to the axis O of the first body 1024a, 1038, is
equal to the sum of the impulse, 2J;’, applied to the axis
O of the first body 10244, 1038, illustrated in the FIGS.
28b, and 28aq, respectively.

Accordingly, at the respective points of mutual, con-
current force or impulse applications, along their re-
spective lines of application, between and joining the
two bodies, in both particular interactions, with refer-
ence to FIGS. 28b and 284, force or an impulse of equal
" magnitude, yet oppositely directed, is applied by the
first body 10244, 1038, respectively to the second body
10224, (1023a), for the same, equal, time intervals of
interaction, delta t, so that, accordingly, the total sums,
of the particular impulses respectively applied in return
to the first body 1024q, 1038 during each particular
interaction, are equal, i.e. Jr,r=Jg 1. However, as can
be seen by the results of the experiments described
herein earlier, the particular, resulting, center of mass,
angular momentum and velocity of the second body is
greater for the interaction of FIG. 28b than for the
interaction of FIG. 28a. Accordingly, the rate of center
of mass, angular acceleration of the second body is
greater in the interaction of FIG. 28g, than in the inter-
action of FIG. 28q, and, dpca,i/dt is greater than
dpem,ri/dt, or, dlcagr/dt is greater than dlcoas rdt.

Therefore, for equal intervals of time, delta t, the
average force, Fcay, resultant at the center of mass of
the second body 10224, (1023a), is greater in the interac-
tion (I) of FIG. 285, than in the interaction (II) of FIG.
28a, or, Fcm rEs,1 is greater than Fomres, . In the
interaction II, the average force, F, resultant at the
center of mass of the second body 10224, (1023a), is
equal to the average force, F, applied at the particular
‘point of application of the force (the rim of the wheel
system 1023a), minus the component of the average
force resolved due to rotation and the accordant trans-
mutation into absolute spin. That is, Fcm,RES(NED=-
F(4PPLIED)—T2',CM(DUE TO ROTATION), With reference to
the FIGS. 8m, 35, and 36. If the rotation is zero, that 1s,
if no transmutation into absolute spin occurs, then
Fcum, RES,(NET)=I_:(APPL1ED)- These are the net, resultant
effects for the respective, basic, Case 1 and Case 11
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interactions, as illustrated, respectively, in FIGS. 285,
and 28a. For the interaction of FIG. 285, two factors of
the second body 10224, (1023¢) contribute simulta-
neousty and concurrently to the change or delta in the
quantity of angular motion and momentum of the first
body 1024a: the braking action provided by the inertial
resistance to the non-linear, rotational acceleration of
the wheel or wheel system 1023a, and, the braking
action provided by the inertial resistance to the appar-
ently linear or center of mass, angular acceleration sup-
plied by the mass of the second body. The net resultants
are illustrated graphically in FIGS. 35 and 36.

The graphs illustrated in FIGS. 37a and 375, illustrate
the corresponding, non-linear or angular momentum
curves of the force through time or impulse curves,
respectively illustrated in FIGS. 35 and 36, for the two,
basic interactions, I and I1. These interactions are elec-
tronically programmed to occur over or through the
same interval of time, delta t, which is equal to the
particular, equal intervals of time graphically illustrated
in FIGS. 35 and 36. FIG. 37a illustrates the basic, appar-
ently linear, yet angular interaction (I) of the interaction
illustrated in FIG. 285, and FIG. 37b illustrates the
basic, non-linear and angular, and center of mass, angu-
lar, or apparently linear interaction (II) illustrated in
FIG. 284. In FIGS. 37a and 37, for equal, initial quanti-
ties of angular momentum, XL, respectively, of the
first bodies or the wheel systems 1038, 10244, two, un-
equal, momentum conversions and transmutations into
the two, different, resultant, center.of mass, angular
accelerations of the respective, second bodies, or the
wheel and mass systems 1023a, 10224, occur about their
mutual axis of rotation, and accordingly, 11,¢xp,cM).RES
is greater than 1j1,¢sp,cM),RES. However, total non-linear
or angular momentum is conserved so that: Zdelta
lwreerLs= Zdelta lom,verIcCE, wherein the term, delta
1 designates a change or delta in the total quantity of
angular motion and momentum, or in the total quantity
of absolute spin of the respective bodies or wheel sys-
tems.

As mentioned previously, it should be apparent that
the present system can be implemented using mechani-
cal, hydraulic or pneumatic actuated systems to provide
the necessary imbalance in the transfer of “linear” ki-
netic energy and apparently linear momentum to rota-
tional kinetic energy and angular momentum.

It should also be apparent to one of skill in the art that
the present system, although described for use as an
electrically powered, combined, vehicle drive and brak-
ing system, which thereby helps to reduce environmen-
tal pollution, can be used in any environment wherein it

_is desirable to counteract oscillations or applied im-
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pulses on a system and, as well, recover energy by con-
verting the kinetic energy of a vibrating machine or
mechanism into stored or usable, electrical energy, or to
provide a net impulse on a system. Examples of these
type of environments are anti-vibration systems and
vehicle suspension systems to counteract centrifugal
forces in order to enhance the cornering of vehicles.
Other examples include toy and hobby kit applications,
educational devices and systems for demonstrations in
schools and universities, the vibration control of ma-
chinery, partial and rotational absorption of “linear”
motion and “linear” momentum in industrial processes,
other types of vibration control (e.g., in aerospace appli-
cations), and sway control in structures.

In the latter application, a portion of the ‘“linear”
motion, “linear” kinetic energy and “linear” momentum
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of an internal member caused to move by heavy winds
is transmuted into angular motion and angular momen-
tum of wheels on a second internal member, thereby
reducing the sum of the impulse and a portion of the
stress applied to the structure.

I claim:

1. An impulse drive having a frame and an impulse
generating means mounted thereon, said impulse gener-
ating means comprising: .

drive means to cause relative motion between the

frame and at least a portion of the impulse generat-
ing means;

means associated with the portion of said impulse

generating means to impart rotation of at least one
rotatable member carried by said impulse generat-
ing means and thereby convert a portion of the
kinetic energy and momentum thereof to rotational
kinetic energy and angular momentum of said at
least one rotatable member; and

means to transfer at least some of the kinetic energy

and momentum of said portion tc the frame
whereby the difference in kinetic energy and mo-
mentum attributable to the rotation of the at least
one rotatable member provides a net impulse to the
frame in a predetermined direction.

2. An impulse drive as defined in claim 1 wherein said
impulse generating means includes at least two interact-
ing driving members, at least one of said driving mem-
bers carrying said rotatable member and at least one of
said driving members being movable relative to said

frame whereby interaction between said driving mem--

bers imparts rotation of said rotatable member.

3. An impulse drive as defined in claim 2 wherein
both of said at least two driving members are movable
relative to said frame.

4. An impulse drive as defined in claim 3 wherein at
least one of said driving members is movable relative to
said frame in a linear manner.

5. An impulse drive as defined in claim 4 including
first and second driving members, said first driving

member including engagement means extending for-

wardly thereof and said second member carrying said at
least one rotatable member, said engagement means
being configured to interact with said at least one rotat-
able member to impart rotation thereof.

6. An impulse drive as defined in claim § wherein said
at least one rotatable member is in the form of a pair of
a dynamically balanced flywheels disposed on said sec-
ond driving member.

7. Animpulse drive as defined in claim 6 wherein said
flywheels are in the form of rotatable discs or rings.

8. An impulse drive as defined in claim 6 wherein said
engagement means carries magnetic interaction means,
said magnetic interaction means interacting with mag-
netic interaction means carried by said flywheels to
impart rotation thereof.

9. An impulse drive as defined in claim 6 wherein said
engagement means carries linear induction motor
means, said linear induction motor means interacting
with linear induction motor means on said flywheels to
impart rotation thereof.

10. An impulse drive as defined in claim § wherein
said at least one rotatable member includes an arm
mounted thereon and wherein said engagement means
interacts with said arm to impart rotation of said at least
one rotatable member. -

11. An impulse drive as defined in claim 10 wherein
said at least one rotatable member is in the form of a
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flywheel and wherein said arm extends outwardly from
the periphery of said flywheel and is engageable with
the engagement means.

12. An impulse drive as defined in claim 11 wherein
said arm and said engagement means further carry re-
pelling magnetic means, said repelling magnetic means
interacting to impart rotation of said flywheel.

13. An impulse drive as defined in claim 11 wherein
said flywheel includes a plurality of arms circumferen-
tially and equidistantly spaced about said flywheel and
wherein said engagement means includes a rod, said rod
being engageable with one of said arms upon interaction
of said first and second driving members to impart rota-
tion of said flywheel.

14. An impulse drive as defined in claim 3 including
first and second driving members each of which is mov-
able relative to said frame in a linear manner, said first
driving member including engagement means and said
second member carrying said at least one rotatable
member, said driving members being initially positioned
adjacent either side of the center of mass of said impulse

‘drive, said drive means applying an equal and opposite

impulse to each of said driving members to cause linear
motion of said driving members in opposite directions
away from said center of mass, said engagement means
interacting with said at least one rotatable member to

- transmute a portion of said impulse into rotational mo-
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tion of said at least one rotatable member carried
thereby so that said first driving member moves relative
to said frame having a greater linear kinetic energy and
linear momentum than said second driving member,
said transfer means being in the form of a brake and -
arresting motion of said first and second driving mem-
bers relative to said frame when said driving members
are adjacent the ends of said frame to impart said net
impulse to said frame.

15. An impulse drive as defined in claim 14 further
comprising re-positioning means located on opposite
ends of said frame, said re-positioning means applying
equal and opposite impulses to said driving members
and said respective ends to cause said driving members
to move towards said center of mass with equal linear
kinetic energy and linear momentum, said brake arrest-
ing motion of said driving members when said driving
members are re-positioned adjacent either side of said
center of mass thereby to reposition said driving mem-
bers without applying a net impulse to said frame.

16. An impulse drive as defined in claim 3 including
first and second driving members wherein one of said
first and second. driving members in fixed to said frame
and wherein the other of said first and second driving
member is initially positioned adjacent said one driving
member so that said driving members are located on
opposite sides of the center of mass of said impulse
drive, said drive means applying an equal and opposite
impulse to each of said driving members to cause rela-
tive linear motion of said other driving member with
respect to said frame, the movement of said other driv-
ing member imparting rotation of said at least one rotat-
able member.

17. An impulse drive as defined in claim 16 wherein
said one driving member carries said at least one rotat-
able member.

18. An impulse drive as defined in claim 16 wherein
said other driving member carries said at least one rotat-
able member.

19. An impulse drive as defined in claim 3 including
first and second driving members wherein one of said
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first and second driving members is secured to said
frame and the other of said first and second driving
members is initially positioned at one end of said frame,
said drive means being located at said one end of said
frame and applying an equal and opposite impulse to
said one end and the other of said first and second driv-
ing member to cause relative linear motion of the other
of said first and second driving member relative to said
frame, said other of said first and second driving mem-
ber interacting with said one of said first and second
driving member to impart rotation of said at least one
rotatable member.

20. An impulse drive as defined in claim 19 wherein
said one of said first and second driving member carries
said at least one rotatable member.

21. An impulse drive as defined in claim 19 wherein
said other of said first and second driving member
carries said at least one rotatable member.

22. An impulse drive as defined in claim 4 wherein
said engagement means are in the form of arms extend-
ing forwardly of said first driving member, said arms
including first linear induction motor means and
wherein said at least one rotatable member is in the form
of a pair of flywheels, each of said flywheels carrying
second linear induction motor means, said first linear
induction means communicating with said second linear
inducting means to impart rotation of said flywheels.

23. An impulse drive as defined in claim 1 wherein
said transfer means is in the form of a linear induction

said frame. .

24. An impulse drive as defined in claim 4 wherein
said impulse generating means includes at least a third
driving member, said third driving member also carry-
ing at least one rotatable member and wherein one driv-
ing member interacts with said third driving member to
impart rotation of said at least one rotatable member
thereon after interaction with the other driving member
carrying said at least one rotatable member.

25. An impulse drive as defined in claim 1 wherein
said impulse generating means includes inner and outer
rotatable concentric members, said drive means rotating
said inner and outer members about an axis at substan-
tially the same angular velocity;

a pair of diametrically positioned masses on said outer
member and movable relative thereto, said inner
member carrying a pair of diametrically positioned
members thereon, each of said members for inter-
acting with one of said masses, at least one of said
members having said at least one rotatable member
thereon;

second drive means for accelerating equally both of
said diametetrically positioned massesin opposite
directions relative to one another 1o cause move-
ment thereof relative to said outer member, one of
said masses interacting with said at least one rotat-
able member and imparting rotation thereof upon
movement thereof, the other mass interacting with
said other member to transfer a portion of the ki-
netic energy and momentum thereof to said other
member, said transfer means acting on said mem-
bers to transfer the kinetic energy and momentum
applied thereto by said masses to said frame
whereby the difference in kinetic energy and mo-
mentum attributable to the rotation of the at least
one rotatable member provides a net impulse to the
frame in a predetermined direction.
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motor means operable to brake said portion relative to - -
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26. An impulse drive as defined in claim 25 wherein
said impulse generating means includes at least a pair of
inner and outer members, said outer members in each
pair engaging so that the inner and outer members in
each pair counter-rotate.

27. An impulse drive as defined in claim 26 wherein
said impulse generating means is mounted on a support.
rotatable about an axis to selected positions relative to
said frame to permit the pfredetermined direction of
said impulse applied to said frame to be varied.

28. An impulse drive as defined in claim 27 wherein
said impulse generating means includes two pair of
inner and outer concentric members, the outer member
of each pair of members engaging with the outer mem-
ber of two other pair of members. -

29. An impulse drive as defined in claim 28 wherein
said masses are movable along slots formed in said outer
member, said second drive means accelerating said
masses within said slots to cause said masses to move
from one end of said slots towards the other end of said
slots, said impulse generating means further comprising
brake means arresting said masses adjacent said other
end after engagement with said one members, said sec-
ond drive means further being operable to move said
masses to said one ends within a single revolution of said
inner and outer wheels to reposition said masses.

30. An impulse drive as defined in claim 29 wherein

said at least one rotatable members include at least one
pair of dynamically balanced flywheels.
31. An impulse drive as defined in claim 29 wherein
each of said one members carries at least one rotatable
member, one of said rotatable members being in the
form of a pair intermeshing flywheels and the other of
said rotatable members being in the form of a single
flywheel, one of said flywheels in said pair or single
flywheel interacting with said mass. :

32. An impulse drive as defined in claim 1 wherein
said impulse generating means includes an impulse gen-
erator having upper and lower members, at least one of
said upper and lower members being rotatable about an
axis by said drive means; ’

a pair of diametrically positioned masses located be-
tween said upper and lower members and movable
relative thereto, at least one of said masses having
said at least one rotatable member thereon;

second drive means on one of said upper and lower
members and operable to apply concurrent but
oppositely directed impulses to each of said masses,
said one mass transmuting a portion of said impulse
into rotational kinetic energy and angular momen-
tum attributable to the rotation of the rotatable
member carried thereby so that one mass receives a
greater impulse at the center of mass thereof, said
transfer means being on the other of said upper and
lower members and transferring the impulses ap- .
plied to said masses to said frame whereby the
difference in kinetic energy and momentum attrib-
utable to the rotation of the at least one rotatable .
member provides a net impulse to the frame in a
predetermined direction.

33. An impulse drive as defined in claim 32 wherein
said transfer means applies an impulse to the one mass in
a direction opposite the impulse applied thereto by said
second drive means substantially equal to the difference
attributable to the rotation of the at least one rotatable
member, the application of said impulse to said one mass
by said transfer means causing a reaction force to be
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applied to said frame in a direction opposite the impulse
applied to the one mass.

34. An impulse drive as defined in claim 33 wherein
said impulse generating means includes an upper pair
and a lower pair of interconnected impulse generators
operable to provide a net impulse to said frame in the
same direction with the upper and lower members of
the upper pairs and the upper and lower members of the
lower pairs engaging to cause counter rotation thereof,
said lower pair of impulse generators being oriented in
a mirror image to said upper pair of impulse generators.

35. An impulse drive having a frame and an impulse
generating means mounted thereon, said impulse gener-
ating means comprising:

first and second pairs of driving members with each

pair being located on opposite sides of the center of
mass of said frame; »

drive means to cause relative linear motion between

the frame and the driving members so that one
driving member of each pair moves within said
frame in opposite directions towards ‘the other
driving member of each pair, said one and other
driving members interacting to cause relative linear
motion of said other driving members within said
frame in opposite directions;

means associated with one of the one driving mem-

bers of a pair to impart rotation of at least one
rotatable member carried by the other driving
member of that pair and thereby convert a portion
of the linear kinetic energy and linear momentum
of the other driving members to rotational kinetic
energy and angular momentum; and
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braking means to arrest motion of the other dnvmg '

.members of each pair relative to the frame
" whereby the difference in the linear kinetic energy
and the linear momentum attributable to the rota-

" tion of the at least one rotatable member provides a
net impulse to the frame in a predetermined direc-
tion.

36. An impulse drive as defined in claim 35 wherein
said first and second pairs of driving members are lo-
cated at opposite ends of said frame, said drive means
causing motion of said one driving member of each pair
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in opposite directions towards the center of mass of said

frame.

37. An impulse drive as defined in claim 36 wherein
the other driving members of each pair of driving mem-
bers include repelling means for repelling said other
driving members at said center of mass to cause said
other driving members to reverse direction within said
frame without colliding and move relative to said frame
towards said respective end of said frame and wherein
said braking means arrests motion of said other driving
members when said other driving members reach their
initial starting positions adjacent the end of said frame.

38. An impulse drive as defined in claim 37 further
including re-positioning means for repositioning said
one driving members of each pair adjacent said ends
after their interaction with said other driving members.

39. An impulse drive as defined in claim 38 wherein
said re-positioning means are in the form of rotatable
cams communicating with cam slots formed in said one
driving members. '

40. An impulse drive as defined in claim 39 wherein
said drive means and said repelling means are in the
form of solenoids.

41. An impulse drive as defined in claim 38 wherein
each of said other driving members includes at least one
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rotatable member, only the rotatable member on one of
said other driving members interacting with said one
driving member and transmuting a portion of the kinetic
energy and the linear momentum of said one driving
members upon interaction thereof.

42. An impulse drive as defined in claim 41 wherein
said at least one rotatable member is in the form of a pair
of a dynamically balanced flywheels disposed on said
other driving members.

43. An impulse drive as defined in claim 42 wherein
said flywheels and said one driving member which
interact to transmute linear kinetic energy and linear
momentum into rotational energy and momentum in-
clude interacting linear induction motor means.

44. An impulse drive as defined in claim 43 wherein
said one driving members include means to pre-spin said
flywheels.

45. An 1mpulse drive as defined in claim 44 wherein
said pre-spin means maintains the speed of said
flywheels on the other driving member which does not
interact with the one driving member equivalent to the
speed of rotation of said flywheels on said other driving
member ‘which interacts with said one driving member.

_46. An impulse drive as defined in claim 45 wherein
said linear induction means is operable as a generating
means to supply a power supply when said linear induc-
tion means operates to reduce the speed of said
flywheels.

47. An impulse drive having a frame and 1mpulse
generating means mounted thereon, said impulse gener-
ating means comprising:

means to generate equal and opposite impulses rela-

tive to said frame;

means to convert at least a portion of one of said

impulses through rotation of a rotatable member on
said impulse generating means; and
means to apply the impulses to said frame whereby
the difference in the impulses attributable to the
rotation of the at least one rotatable member pro-
vides a net impulse to the frame ina prcdetermlned
direction.
48. A vehicle having a chassis with an 1mpulse drive
secured thereto, said impulse drive comprising:
a frame mounted on said chassis;
impulse generating means on said frame and having at
least a portion thereof movable relative to said
frame; .

drive means to cause relative motion between the
frame and the portion of said impulse generating
means;

means’ associated with the portion of said impulse

generating means to impart rotation of at least one
rotatable member carried by said impulse generat-
ing means and thereby convert a portion of the
kinetic energy and momentum thereof to rotational
kinetic energy and angular momentum of said at
least one rotatable member; and

braking means to reduce motion of the portion of said

impulse generating means relative to the frame
whereby the difference in kinetic energy and mo-
mentum attributable to the rotation of the rotatable
member provides a net impulse to the frame in a
predetermined direction.

49. A vehicle as defined in claim 48 wherein said
impulse generating means is in the form of at least one
impulse generator positioned on said vehicle so that
impulses applied thereto are resultant through the cen-
ter of mass of said vehicle.
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50. A vehicle as defined in claim 49 wherein said one
impulse generator is rotatable with respect to said chas-
sis to permit the direction of said impulses applied to
said vehicle to be varied. :

51. A vehicle as defined in claim 50 wherein said at
least one impulse generator is mounted on said chassis
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via a swivel system so that rotation of said at least one
impulse generator provides no net torque on or rotation
of said vehicle, said swivel system permitting said im-
pulse generator to apply impulses to said vehicle in any

direction within a two dimensional plane.
* * * * *®



