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[57] ABSTRACT
Method and apparatus for generating a thrust for use

in any environment where thrust is desired as for exam-
ple for propelling a device whereby the force which
moves the device is supplied by the movement inside
the device of a mass along a curvilinear path. Since a
mass following a curvilinear path necessarily produces
a force tending to accelerate the mass toward an instan-
taneous center of curvature and that force is equal to
the mass, expressed in slugs, times the radius, in feet,
times the angular velocity squared, in radians/sec., pe-

- riodic variation of mass, radius or angular velocity of a

mass moving in a closed path produces an uncompen-
sated force in a given direction with resultant tendency
for movement in that direction. A number of different
devices, including devices which utilize the atmosphere
being travelled through to interact cyclically with ec-
centric rotors to produce acceleration and deceleration
of the rotor, devices which expel a propulsive fluid
after interaction with the rotor to produce cyclic accel-
eration and deceleration, and devices which produce
thrust by cyclic acceleration and deceleration of eccen-
tric rotors through interaction with natural or artifically
applied magnetic, electric or thermal gradients, are dis-

closed.

4 Claims, 5 Drawing Figures
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1
PROPULSION SYSTEM

BRIEF DESCRIPTION OF THE PRIOR ART AND
SUMMARY OF THE INVENTION

The invention relates to a propulsion system which
directs the movement of a mass along a curvilinear path
to produce a net, uncompensated force to cause move-
ment in a given direction.

Machines which move mass are the heart of the mod-
ern technological society and without such machines,
civilization in its current form could not possibly en-
dure. Carrying people, manufactured goods, and con-
trolling the environment within which modern man ex-
ists, these machines are for the most part simple varia-
tions or modifications of old, and for the most part an-
cient, devices and also, unfortunately, responsible for
many of the problems of modern society. The present
invention relates to a totally new propitlsion apparatus
and method which is totally different from existing de-
vices and, at least in certain circumstances, is a sub-
stantial improvement over them.

The invention is based upon the very simple and well-
known principle that a mass following a curvilinear
path necessarily accelerates toward the instantaneous
center of curvature. As is well known, this acceleration
is equal to the instantaneous radius of curvature times
the square of the angular velocity, i.e. a = r ¥ with the
acceleration @ normally expressed in ft./sec.?, r the ra-
dius, expressed in feet and © , the angular velocity, ex-
pressed in radians/sec. :

Moreover, Newton’s fundamental expression that F
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= ma, where F equals the force, for example expressed

in pounds m the mass expressed in slugs, and a the ac-
celeration in feet/sec., suggests that a mass following a
curvilinear path exerts an instantaneous force continu-
ally and if that force is not compensated for then the

accelerating mass will move in response to the force.

For a constant mass moving in a closed path such as
a circle at a constant speed each instantaneously cre-
ated force vector is compensated for exactly at each
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cause movement of the mass along the direction of the
uncompensated force. Thus by periodically altering the
mass, the radius of movement, or the angular velocity
of a rotating mass, that mass, and whatever is attached
to it, can be moved in any given direction, as selected
by the portion of the rotation during which the force:
produced is maximized and the portion during which is
minimized.

The net force derived from this novel propulsion sys-
tem may be expressed as follows:

wdmdrdw

w

Fo

2N

‘mr

where

N is the effective number of gyrating members.

m is the instantaneous effective mass which may be
a function of an angular displacement 4.

@is a measure of the angular displacement (measured
in radians from a frame of reference fixed to the
device employing the McAlister propulsion system.

r is the effective radius of gyration of the rotating ec-
centric and may be a function of 6. S

@ is the angular velocity expressed in radians per sec-
ond and may be a function of 6.

Therefore it follows that maximization of the net

force (F,) for systems of limited maximum radius of gy-

ration (r) and of limited maximum massiveness (m) is
accomplished by variation of the angular velocity (o )
which becomes a quared term (w2) by integration. Rel-
atively small cyclic changes in the angular velocity at
average velocities between 10,000 and 100,000 rpm
become quite large when squared. The following table
illustrates the net derivable force for a system having
three rotating eccentrics having an effective total mass

of one-eighth slug (approximately the mass exerting 4

1bf. when weighed), a radius of gyration of 1 foot, and

being linearly accelerated for 180° and linearly déceler-
ated for 180° to the tabulated hypothetical maximum
and minimum angular speeds.

Maximum Fan

at =0,

Fon=1/8 (1)

Nominal (wr?-wy?)
speed, Maximum », Minimum o, Aw,wH-wL, wal-e?, net Ibf.=m
r.p.am. rad./sce."t rad./sec.~1 rad./sec.~!  rad.ysec.”? (accnm-aceny)
10,000 _...._ 1, 050 930 120 237, 600 29, 700
20,000 ._.___ 2,100 2,015 55 227,975 28, 500
30,000.._._.._ - - 3,160 3,110 40 250, 400 31, 300
40,000 . 4, 200 4,170 30 251,100 31,400
60,000 . 5, 240 5,218 22 230, 100 28, 800
60,000 _ 6, 200 6,273 17 213, 600 26,700
70,000__ 7,355 7,340 15 220, 400 27,600
$0,000_.___ .. 8, 380 8, 367 13 217, 700 27,200
90,000 .. _. 9,430 9,418 12 . 226,200 28, 300
100,000 _.... 10, 500 10, 483 11 230, 900 28, 900

point on the circular path of travel by another equal
and opposite force exerted after an additional half rev-
olution of travel. Hence at the end of one rotation, the
mass necessarily returns to its initial position. If, how-
ever, the mass, the radius of curvature or the angular
velocity of the rotating mass is altered periodically,
then the force applied at some given points during a
revolution will not be totally compensated for 180°
later and that uncompensated force will necessarily

-

60

A number of specific methods and apparatus for ac-
complishing this cyclic variation of one of the three fac-
tors which bear upon the force produced are detailed

- in the specification below, but many additional ways of

65

carrying out this basic principle will be apparent to any-
one after consideration of the examples set forth.
Since, for many applications, the wobble, which neces-
sarily results from the coupling forces produced if only
"a single rotating mass is employed is undesirable it can
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be eliminated by employing two or more masses which
are rotated together in a manner so that the coupling
forces produced are cancelled but the forces in the de-
sired direction of motion are additive. Of course, if it
is desired to produce a device which does not move but
which instead produces a torque, it is quite possible, as
discussed below, to construct a device whereby the
forces favoring motion are cancelled while the mo-
ments are added to produce a torque which can be ap-
plied to a shaft or used in any other way.

One simple way to produce linear motion is to spin
two or more rotors having their center of mass located
remote from their center of rotation, and spinning the
rotors in opposite directions in the same plane so that
the moments produced by the two masses at all times
cancel. If the rotors are alternately accelerated and de-
celerated together, then the rotors and anything at-
tached to them will tend to move in the direction in
which the force is produced while the masses are accel-
erating, as the forces produced during acceleration will
exceed in magnitude the opposing forces produced
during deceleration.

Even further, to complement or replace a cyclical
change in velocity, a fluid, such as the atmosphere
through which the device is travelling, can be permitted
enter and interact with the rotating members during a
portion of the cycle of rotation so that the center of
mass shifts during rotation and consequently the forces
produced during rotation on half the cycle do not com-
pletely cancel the opposing forces produced during the
other half resulting in a net force and movement in one
direction on the other. Even further, magnetic and
electrical forces can be employed to accelerate or de-
celerate the rotors.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a top view of a model of the embodi-
ment whereby two rotors are rotated in opposite direc-
tions and cyclically accelerated and decelerated;

FIG. 2 shows a rear view of the embodiment of FIG.
1;

FIG. 3 shows a cut-away side view of the embodiment
of FIG. 1;

FIG. 4 shows a top view of one of the rotors from the
embodiment of FIG. 1,

FIG. § shows a side view of one of the rotors of FIG.
i;

' DETAILED DESCRIPTION OF THE DRAWINGS

Reference is now made to the FIGS. 1-3 which show
an embodiment of the invention which has actually
been constructed and operated as a model. In this em-
bodiment, two rotors 20 and 22, which are preferably
indentical, are rotated in opposite directions as dis-
cussed below, and are cyclically accelerated and decel-
erated to provide a net force in any chosen direction to
cause movement of the device 18 as desired.

The two rotors 20 and 22 are mounted within a sta-
tionary vacuum housing 24, which provides at least a
partial vacuum for the reasons disclosed below, for ro-
tation about a shaft 25. A conventional frame 26 which
need only be strong enough to provide rigid support
and mechanical stability for the device 18 helps sup--
port the motor 27, which spins the two rotors 20 and
22 about shaft 25, as well as the other elements con-
necting the motor 27 to the rotors 20 and 22 as devel-
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‘oped below. In the model constructed, the frame 26
was made from two old table leg supports of 1020 steel.
Three wheels 28, 30 and 32 are attached to frame 26
in the embodiment shown in FIGS. 1-3 and are of con-
ventional type. In the model actually constructed, plas-
tic wheels which had steel pin bearings to permit free
rotation about an axle and which were not driven in any
way were used. [t is obvious that the embodiment
shown in FIGS. 1-3 can, when sufficient thrust is devel-
oped, move unaided through the air as well as along the
ground on the wheels 28, 30 and 32. The wheels 28, 30
and 32 were provided primarily to test the capability of

‘the device 18 as a land vehicle.

The motor 27 connects to the rotors 20 and 22
through a shaft 38 which may be held in place if neces-
sary by any conventional means such as supporting
bracket 40 shown in FIG. 3. An aluminum tube 42 is
also provided about the shaft 38 to furnish additional
protection against damage and hold the shaft 38 firmly
in place. The bracket 40 is bolted to the frame 26 by
any suitable means and in the embodiment shown in
FIG. 3, conventional bolts are employed. The shaft 38
may be constructed to store potential energy cyclically
in a coil spring and is connected to a differential 50
through a suitable bearing 52 and shafts 54 and 55,
driven by the differential 50, connect to two bearings
56 and 58 which in turn drive rotors 20 and 22, respec-
tively, in opposite directions.

The motor 27 may be any conventional type which
is capable of driving the two rotors 20 and 22, but it is
preferred that the rotors 20 and 22 be spun as rapidly
as possible to maximize the speed diffrential over a sin-
gle rotation and hence the force which is used to propel
the device. A Lamb electrical motor 1.8. 14750, 115V
60Hz, 20,000 RPM Universal, which is a type com-
monly used in vacuum cleaners, was successfully em-
ployed. Of course, any means for rotating the rotors 20
and 22 can be used, and it is contemplated that electric
motors, gas turbines, pulse jets, two and four cycle pis-
ton engines, Sterling engines, ion acceleration engines,
fly-wheel storage systems and others will all prove use-
ful in certain applications. One particularly suitable ro-
tating means is described in a copending application by
Roy E. McAlister, Jr. Ser. No. 58,934, filed July 28,
1970 entitled “*Vapor Pressurized Hydrostatic Drive,”
filed concurrently herewith. In the embodiment shown
in FIG. 3, a support frame 60, which was constructed
of three-eighths inch thick aluminum plate, was used to
support the motor 27 and the motor 27 may, if desired,
be thoroughly bolted to the plate 60, which in turn is
connected to frame 26.

Further, a helical spring drive 62 is disposed along
the shaft 38 between the motor 27 and the bearing 52.
This spring drive 38, which is a simple spring, stores po-
tential energy during the part of the cycle of rotation
and then releases it during another part so that the
motor 27 can be driven at a constant speed while the
two rotors 20 and 22 are cyclically accelerated and de-
celerated.

The particular structure shown in FIGS. 4 and 5 for
the rotors 20 and 22, which are constructed as identi-
cal, is simply two thin sheets, for example, of one-
sixteenth inch aluminum, bolted together with small
tabs which have been termed impeller tabs. One such
tab is labeled 70 and shown in FIG. 5. These tabs sim-
ply serve to hold the two sheets together and to form
a unitary rotor. If desired, the rotors 20 and 22 may be
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constructed with weights so that the center of mass
does not coincide with the center of rotation to add ad-
ditional force to that provided by the propulsive fluid
as discussed below. However, in the embodiment actu-
ally constructed, the rotors 20 and 22, were not so
weighed and the center of mass roughly coincided with
the center of rotation.

As mentioned above, the interior of the vacuum
housing 24, within which the rotating rotors 20 and 22
are moving, is preferably kept at a partial vacuum, for
example, by a vacuum pump or any other suitable de-
vice which may be mounted within the frame 26 or pro-
vided exterior to frame 26. Even further, slots in the
vacuum housing 24 are a first intake port 66 on the top
of the housing 24 and a second intake port 68 on the
bottom of housing 24. Cut on one side of the rotors 2¢
and 22 as shown in FIG. § are a number of inlet ports,
three of which are labeled 76, 78 and 80. When the
moving rotor, for example, rotor 20, brings the inlet
ports of the rotor 20 such as ports 76, 78 and 80 into
alignment with the intake port 68, air passes into the
rotor 20 to temporarily shift the center of mass away
from the center of rotation. This alignment occurs
while rotor 20 is accelerating and also at the same time
the holes in rotor 22 are aligning with port 68 and rotor
22 accelerating. When the inlet ports move out of
alignment with the port 66, no further air is admitted
and the center of mass shifts back to the center. Rotors
206 and 22 are decelerating during the half revolution
in which no air is admitted. The result of this periodic
mass shift and accelerating and deceleration is, of
course, an uncompensated force produced by each ro-
tor.

As shown, air is pulled through the rotor ports, in-
cluding ports 76, 78 and 80, which were made on one
side of the rotor 20 and the opposite for the rotor 22,
and the air moves through the partially exacuated hous-
ing 24 through or along the rotor, for example rotor 20,
in an arc or “‘super parabolic™ arc as it has been de-
scribed. After it reaches the outer edge of the rotor 20,
for example, the air moves out through an exhaust port
82 which is shown in FIGS. 1 and 2. Likewise, air intro-
duced and associated with the lower rotor 22 moves
out of an exhaust port 84, also shown in FIGS. 1 and
2.

This propulsive fluid, which in the constructed model
was simply the atmosphere, is then accelerated by the
spinning rotor 2¢ and vacuum after entering the intake
ports 66 and 68 to a terminal velocity and then expelled
through exhaust ports 82 and 84 roughly Pi radians, or
180° later. Thus, for half a revolution this propulsive
fluid provides an additional mass on one side of each
side of the rotors 20 and 22 which further shifts the
center of mass away from the center of rotation and
causes in effect a net force to be produced which
causes motion in the direction of that net force. During
the other half of the revolution no air is admitted and
the center of mass shifts back to the center of rotation.
Two rotors moving in opposite directions are employed
in this embodiment so that no moment or couple about
the center of rotation results from the shift of mass cen-
ter for each rotor and the center of mass of both rotors
together does not move. The device 18 will accordingly
move roughly in a straight line.

When a model according to the embodiment shown
in FIGS. 1-§ was constructed, the dimension labelled
X in FIG. 1 was made to be roughly 12 inches while the
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Y dimension was made 13 inches. The total weight of
the device was found to be about 8 pounds, 2 ounces,
and when a motor of the type described above was used
to drive the rotors 20 and 22, a total thrust of about 10
pounds was recorded. Accordingly, it should be appar-
ent that such a thrust was not only sufficient to drive
the self-contained model 18 along the ground on the
wheels 28, 30 and 32, but could actually lift the device
18 vertically.. o .

The advantages and benefits of this unique propul-
sion system will be readily apparent. First, the system
can be completely self-contained and closed with no
energy input into the device necessary nor any external
effect on the environment of the device produced.

Since no atmosphere to ‘“‘push’ against is necessary
for a vehicle employing this propulsion system, such a
vehicle can operate equally well within and without the
earth’s atmosphere. Moreover, such a vehicle would
produce no pollutants to poison the atmosphere, would
operate soundlessly and would be easily maneuverable
in three dimensions. Lifting vertically upward at any
speed, hovering indefinitely and moving both horizon-
tally and vertically could be simply accomplished by
adjusting the plane of rotation of the rotors. Since no
communication with the ground is necessary to move
along the ground or land or sea the vehicle can without
any modification move vertically in the air.

Even further, the extreme simplicity of this device,
especially in comparison to other systems such as a gas-
oline engine, ensures that it will operate virtually trou-
ble free and will be necessarily inexpensive to operate,
maintain and construct. Moreover, the propulsion sys-
tem can be constructed relatively small and lightweight
with all the attendant economic and structural advan-
tages. The total weight, of course, depends on the opti-
mum speed of revolution offered by the primary power
source. Relatively slow sources such as piston engines
will require speed increasing transmissions while high
speed electric motors and turbines offer almost ideal
operating speeds and accordingly require essentially no
weight increase. o ‘

A number of operational advantages for such a vehi-
cle are also expected. For example, clutches and:
flywheels are not needed as the starting load consists
only of bearing friction and inertia of the rotating parts,
not the full inertia of the vehicle. Full operation speed
may be attained before variation of the radius, angular
velocity or mass is initiated if desired. Further, the pri-
mary power source may be allowed to operate at essen-
tially constant speeds by utilization of torque shafts,
springs or other members which convert rotational ki-
netic energy to torsional displacement potential energy
(elastic displacement) cyclically during the rotor’s ac-
celeration and deceleration. _

The ease in maneuvering such a vehicle should.also
be apparent. Changing the direction of thrust in the
plane of motion is simply a matter of changing the an-
gular intervals of acceleration and deceleration of the
rotors or altering the cycle of any other of the features
varied. Thus, guidance and reversed thrust may be ac-
complished without the necessity of extra propulsive
control appendages such as flaps, spoilers; stabilizers or
clam shells. Altitude control may be effected by utiliza-
tion of coupled forces derived by making the angular
intervals of acceleration and deceleration in two rotors
at parallel planes: (maximized by greatest separation)
opposite for like rotating members, and alike for oppo-
sitely rotating members.
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It should be pointed out that the energy for driving
the masses cyclically in any of the ways described
above can be supplied from any source. In addition to
the arrangements described above using traveling wave
explosion fronts to cause cyclic acceleration and decel-
eration of eccentric rotors where the explosions are
contained within guiding shrouds and employing super-
conductors to carry electricity to accelerate and decel-
erate rotors or cause phase changes are two other alter-
natives.

It should be emphasized that this invention finds util-
ity not only for propelling a vehicle but in any machine
which employs thrust to operate. This invention can be
used to move rods, spin shafts and rotate devices to list
a few possibilities and the list of applications extends to
any device which employs a thrust for any purpose.

Even further, it is contemplated that some of these
constructions will be combined to improve efficiency
and power.

Many changes and modifications of the embodiment

will be clear to anyone of ordinary skill in the art, and.

accordingly the scope of the invention is intended to be
limited only by the scope of the attached claims.
What is claimed is:

1. A method of moving a machine comprising the.

steps of: .
moving a part and a fluid medium within said ma-

chine along a curvilinear path so that said part ac- -

celerates toward an instantaneous center of curva-
ture; and
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cyclically increasing and decreasing the mass of said
fluid medium to change the magnitude of the accel-
eration toward the center of curvature so as to pro-
duce a net force on said machine in a given direc-
tion to cause said machine to move in that given di-
rection including expelling at least a portion of said
fluid medium from said machine after said net
force has been produced.

2. A method as in claim 1 wherein the step of chang-
ing includes the step of cyclically increasing and de-
creasing the radius of gyration of said fluid medium.

3. A method of propelling a machine comprising the
steps of:

spinning a pair of rotors mounted within said ma-

chine in opposite directions in parallel planes so
that the coupling moments produced by one of said
rotors is instantaneously cancelled by the coupling
moments produced by the other of said rotors; and
alternately accelerating and decelerating said rotors
to produce a net force in a given direction and re-
gultant motions in said given direction including
the step of causing fluid to flow through a portion
of each of said rotors during part of a cycle equal
in length to the time or a multiple thereof required
to complete said interval of rotation so that a sec-
ond net force in said given direction is produced.
4. A method as in claim 3, wherein at least two rotors

are mounted in the same plane.
* * * * &



