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[57] - ABSTRACT
This invention relatés to new and useful improvements

in devices that convert rotary motion into unidirec- .-

tiorial motion by varying the rads of gyratmn of a

plurahty of gyrating masses which gyrate in a plane that ;

is perpendicular fo the axis of rotation. An improved
mechanism, comprised of a normally stationary crank--
like shaft, is disclosed for changing the direction of the -
resultant force and for continuously varying the radius

of gyration of the:gyrating masses. Also an improved o

means of support for the gyrating masses is cllsclnsed_

which permits thé use of linear motion bearings in -
order to’ substantla“y reduce the friction and wear of
the slidable gyrating masses and their associated sup-

porting structure.

2 Clairits, 3 Drawing Figures
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BRIEF DESCRIPT ION OF THE DRAWINGS

In the aeeempenymg dremnge forming a part of. this
epemﬁeatmn and in which like reference ¢haracters
ar¢ employed to designate like parts throughout same:

FIG. 1'is a schematic top plan view of the present
invention. A top.cover plete is removed in the 1Ilustra-_

tion;

FIG. 2 is an enlarged, partial, cross-sectional view
along line A—A of FIG. 1;
FIG. 3 is-a vertical ereee—eeetlenal view of the preeent

o lﬂ‘.n'ﬂl'ltlﬂn a]eng Ime A—A of FIG. 1.

15

“This mvention, in general, s related to. a class of

devices which utilize the centnfugal_ forces produced
by a plurality of gyrating masses to produce a single

resultant unbalanced eenmfugel furee whleh acts m
| 20

one direciion. -

2. Description of the Prior Art - -

With the exception of rocket engines, jet engmee
and the class of propulsive systems of which the present
invention is a member, all other propulsive systems,
alt]mugh they also utilize the principle or law of action-
and-reaction, are dependent upon a reactive medium
or component that is external tcé ‘the device or system
that is producing the active force of the action-reaction
system in order to achieve propulsiori.

in the field of rntary-mﬂtmn -into-tinidirectional-
motion converters, the prior art has provided several
systems _whleh for one reason or ancther, euff_e[_ many
disadvantages making thern not acceptable for general
usage, such. as being overly complex to manufacture,
require complex driving systems and critically interre-
lated rotating components, and the like.

SUMMRY OF THE INVENTION

The preeent invention preduees an un belenced cen-
trifugal force by utilizing a normally stationary crank-
like shaft to radiaily position the gyrating masses as
they gyrate about a common axis of rotation along with
their common, rotating, supporting structure..

The path of rotation of the gyrating masses contains
certain predetermined positions, 180° apart and which

25

30

" DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referrmg now to the drawings indetail and in partic-

ular to FIGS. 1 and 3, there is illustrated a preferred’.
form of a device for the conversion of rotary motion:
into a.unidirectional linear motion. The .device con-,
structed in accordance with the principies of the pre-.

sent invention is comprised of a housing 1 which is ~
mounted in some vehicle or some other movable strue-

ture (not shown). Journaled in bearings 2 for rotation 3

within sealed housing 1 is a cylindrical supporting
structure 3 which has twelve cylindrical chambers 44 -
41 attached to iis inner surface 5 with their longitedinal
axis perpendicular to the axis of rotation and spaced at .

equal angular intervals. A linear motion ball bearing 6 - |

is mounted inside of each cylindrical chamber 4a — 4.
Mounted for sliding. radial movement instde of each -
lincar motion ball bearing .6 .is a mass 8 inside of the

piston head.’'A nermalfy stationary crank-like shaft 9,

_ journaled for rotation in bearings 10, is mounted coaxi-
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are determined by the crank-like shaft, at which each .

of the gyrating masses alternately attain their maximum
and minimum radial distances. The gyrating masses are
spaced at equal angular intervals and are driven in such
a manner that when one gyrating mass i$ at the position
of the maximum-radial-distance predetermined posi-
tion, then another gyrating mass is at the position of the
minimum-radial-distance  predetermined  position.
Since the centrifugal force produced by a gyrating mass

is proportional to the radius of gyration, this results in -

the production of an unbalanced centrifugal force

50

55

which acts in the direction of the maximum-radial-dis-

tance predetermined position which is made to corre-
spond to the desired direction of travel by means of the

crank-like ghaft. |
The present invention has a provision for rotating the

60

normally stationary crank-like shaft and thus changing.

the directional position of the maximum and minimum-
-radial-distance predetermined positions, and thus

changing the c11reetlen of the reeu!tant centnfugel

force.

&5

ally with the axis of rotation of the rotating, cylindrical,

supporting structure 3, with the axis of the drive shaft - o

11z and with the drwe shaft extensmn 115, of drive.

shaft 11a, which is attached to cover plate 1lc. Drive: . |

shaft lle is attached 1o the botiom surface 12 of sup-
porting structure 3 and passes through the sealed heue* |
ing 1 by way of bearings 2. Mounted with bearing 13 ..
(best illustrated:in FIG. 2) on the displaced crank seg- -
ment of crank-like shaft 9 is a coupling device 14 which
connects each gyrating mass 8 to the crank-like shaft 9
by means of connecting rods 15 and wrist pins 16. End.
17 of crank-like shaft 9 passes through cover plates 11¢
and 18 (shown in FIG. 3) by way of bearing 10, Clutch -

21 allows the drive motor (not shown) to be discon- -

nected from the drive shaft 114, The approximate di-
rection of travel is indicated by arrow 22. End 17 of
crank-like shaft 9 has circular gear 23 mounted on it.
Worm gear 24 is attached to shaft 25 and meshes Wlth |
circular gear 23, :
In operation, the rotation of drive shaft 11a resulte In -

the rotation of the gyrating mass support structure 3

and the gyrating masses 8. Since the axis of the dis-
placed crank segment of the normally stationary crank-
like shaft 9 doesn’t coincide with the axis of rotation of
the gyrating masses 8, the radial distance of each gyrat-

ing mass § varies from some minimum distance to some
maximum distance; this resulting in a variation of the -

centrifugal force produced by each gyrating mass 8, ”

Thus the angular position or direction of the crank

segrment. of the normally stationary crank-like shaft 9. |

predetermmes the positions where the gyrating masses . |
attain their maximum and minimum radial.distances

and - thus where the gyretmg piston-masses pmcluee_. S

their maximum and minimum eentnfugal forces re-
spectively, The me:emum— and ‘minimum- radlel-dls- .
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tance predetermined positions are spaced 130° apart
and since the gyrating masses are arranged such that
one gyrating mass is at the position of the maximum-
radial-distance predetermined position. when some
other gyrating mass 'is at the position of the minimum-
radial-distance predetermincd position, this results in a
net imbalance of centnfugal force between that pro-
duced by the gyrating masses at the maximum- and
minimum-radial-distance  predetermuned posittons.

Similarly, a net imbalance of centrifugal force is-also -

produced by those gyrating masses which are ap-
proaching and leaving the maximum-radial-distance
predetermined position and those gyrating masses
which are approaching and leaving the mimimum-radi-
al-distance predetermined position. The result is a net
imbzlance in centrifugal force which acts in the direc-
tion of the maximum-radial-distance predetermined
position and which represents the sum of all the com-
ponents of the forces acting in this direction less the
sumn of all the components of the forces acting mn the
opposite direction. |

Due to the fact that the lmear velocity of each gyrat-
ing mass is continuously changing, there is thus a linear
acceleration assoctated with each gyrating mass, The
effect of the lincar acceleration is to produce centrify-
gal force components which act at right angles to those
centrifugal force components which are produced by
the radial acceleration. In the present embodiment of
the invention described in this specification, the sum of
the tangential force components of all the gyrating
masses produces a substanbially constant unbalanced
force which acts in a direction that is perpendicular to
an axis which passes through the maximum- and mini-
mum-radial-distance  predetermined positions. Thus
the final resultant propulsive force 1s the vectoral sum
of the resultant tangential force and the resultant radial
force and will act in a direction at some angle to the
axis which passes through the maximum- and mini-
mum-radial-distance predetermined positions.
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‘The angular position or direction of the displaced
crank segment. of crank-like shaft 9 determines the
positions -where the gyrating masses attain their max-
imum- and minimum-radial-distance and thus the di-
rection of the resultant unbalanced force. The direc-
tion of the resultant unbalanced force can be changed

by rotating shaft 25 which causes the worm gear 24 to
rotate circular gear 23 which 1s mounted on the crank-
shaft 9,

Having thus described the invention, what is claimed
15,

1. In a device that converts rotary motion into unidi-
rectional motion by varying the radius of gyration of a
plurality of gyrating masses which device includes
means for both supporting said plurality of gyrating
masses and permitting sliding radial movement of satd
plurality of gyrating masses, and means for changing
the direction of the resuitant unbalanced force pro-

duced by the rotation of said plurality of gyrating

masses in a plane which is perpendicular to the axis of
rotation, the improvement comprising: .

an axis-of rotation;

a crank-like shaft mounted coaxially with respect to
said axis of rotation and perpendicularly with re-
spect to said plane which contains said plurality of
gyrating masses, said crank-like shaft having a sin-
gle throw or crank, and said crank-like shaft being
normally non-rotating relative to the housing or
vehicle that contains said device that converts ro-
tary motion mnto unidirectional motion; and

“each of said plurality of gyrating masses being con-
nected to said crank-like shaft by means which

~includes a connecting rod.

2. The device as set forth in claim 1 in which sald
crank-like shaft is rotatably mounted with respect to
said means for supporting said plurality of gyrating
masses, and including means for rotating the position of
said throw or crank with respect to the axis of satd
crank-like shaft to selectively change the direction of
the resultant unbalanced force produced by the rota-

tion of said plurahty of gyrating masses.
kK ¥




