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[571 ABSTRACT

An improved mechanism is disclosed for varying the
radius of gyration of a plurality of gyrating masses and
for selectively changing the direction of the resultant
unbalanced force produced by these gyrating masses.
The improved mechanism is comprised of a pair of
normally non-rotating, eccentrically disposed, circular
cams which engage a pair of cam followers which are
attached to connecting rods which in turn are con-
nected to the gyrating masses. The direction of the
resultant unbalanced force is selectively changed by
simply rotating, in unison, the pair of normally non-
rotating carns.

3 Claims, 10 Drawing Figures
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DEVICE FOR CONVERTING ROTARY MOTION
INTO UNINRECTIONAL MOTION

CROSS-REFERENCE T(O PRIOR

APPLICATIONS
Serial No. Filing Date
486,700 July 8, 1974 (Abandoned)
318,702 Ciet, 29, 1974 (Now patent 3,998,107
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BACKGROUND OF THE INVENTION

1. Field of the Invention

Along with rocket and jet engines, devices that con-
vert rotary motion into unidirectional motion share the
unigue characteristic of not requiring engagement with
a reactive medium in order to produce a propulsive
force. One method of producing an unbalanced centrif-
ugal force is to vary the radius of gyration of a plurality
of gyrating masses continuously during their cycle of
revoiation and in such a manner that each gyrating mass
in succession moves through both a maximum-radial-
distance predetermined position and a minimum-radial-
distance predetermined position during the cycle of
revolution. The maximum-radial-distance and the mini-
mume-radial-distance predetermined positions are 180°,
or a half-cvcle of revoiution, apart.

Since the magnitude of the centrifugal force, which is
produced by a gyrating mass, is proportional to the
radius of gyration of the gyrating mass, the sum of the
centrifugal force components which are produced by
those gyrating masses which are, at a given moment,
just approaching, just leaving, and positioned at the
maximum-radial-distance predeiermined position ex-
ceeds the sum. of the centrifugal force components
which are produced by those gyrating masses which
are, at the same given moment, just approaching, just
leaving, and positioned at the minimum-radial-distance
predetermined position, there is thus a net imbalance of
cenirifugal force components which can be used to
propel a vehicle,

2. Description of the Prior Art

The prior art has provided several systems which, for
one reason or another, sutfer many disadvantages mak-
ing themn not acceptable to general usage, such as being
overly complex to manuvfacture, require complex driv-
ing systems and critically interrelated rotating compo-
nents, and the like.

An example is the device of I. B. Laskowitz which is
described in U.8. Pat. Mos. 1,953,964 and 2,009,780
Laskowitz refers to his device as a “Centrifugal Vari-
able Thrust Mechanism™ and discloses a relatively com-
plicated method for varying the magnitude and direc-
tion of the resultant unbalanced force. Since the magni-
tude of the resuliant unbalanced force can be varied by
simply varying the rafe of rotation of the input drive
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The device disclosed in this patent application over-
comes all the difficulties inherent in Laskowitz’s device.
The mechanism disclosed in this patent application also
offers improvements and advantages over the “Trans-
mitting Mechanism™ which is disclosed in U.S. Pat. No.
1,445,474 (dated Feb. 13, 1923). The *“‘Transmitting
Mechanism”, which i1s described in U.S. Pat. No.
1,445,474, employes a circular ring, rather than springs,
to keep the roller-type cam followers in contact with an
eccentrically-disposed circular cam. The circular ring
encircles all of the roller followers and is in rolling
contact with ¢ach roller follower. The circular ring is
thus rotated in a direction which is opposite to that of
the eccentrically-disposed circular cam by traciion be-
tween the circular ring’s inner surface and the roller
followers. A major fault of this “Transmitting Mecha-
nism’’ is that, at any given instant, the roller foilowers
are rotating af different rates, thus the rate of rotation of
the circular ring can’t correspond directly to the rate of
rotation of any particular roller follower.

SUMMARY OF THE INVENTION
The prior art has provided various methods of sup-

- porting and varying the radivs of gyration of the gyrat-
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shaft, the only useful function of Laskowitz’s variable

mechanism is in varying the direction of the resultant
~ unbalanced force. A major problem of Laskowitz’s
‘device is that the point of application of the resultant
force, relative to the axis of rotation of the gyrating
masses, is dependent on the direction chosen for the
resultant unbalanced force. This problem is due to Las-
kowitz’s use of two mutually perpendicular shafis to
transmit the resultant unbalanced force to two different
positions on his device.
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ing masses and of changing the direction of the resultant
unbalanced force, but each of those methods suffers
from one or more difficulties or disadvantages. The
invention disclosed in this patent application overcomes
those difficulties and disadvantages by a simple mecha-
nism which is comprised of a pair of normally non-
rotating circular cams which engage a pair of cam fol-
lowers which are attached to connecting rods which in
turn are connecied to the gyrating masses.

The direction of the resuitant unbalanced force can

be selectively changed by simply rotating in unison the
pair of normaily non-rotating circular cams.
- Counterweights are attached to each cam in such a
manner that the combined mass of the cam and the
counterweight is equally distributed about the axis of
rotation of the gyrating masses. This prevents changes
in the distribution of mass, relative to the center of mass
of a vehicle which 1s being propelled by the device,
when the cams are rotated to change the direction of
the resuitant unbalanced force.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings forming a part of this
specification, and in which like reference characters are
emploved to designate like parts throughout the same:

FIG. 1 illustrates a partial top plan view of the gyrat-
ing-mass support structure;

FIG. 2 illustrates a partial elevafion of the pair of
norially non-rotating, eccentrically disposed, circular
cams and how they are mounted for independent rota-
tion of the gyrating-mass support structure. Also ilius-
trated 1s the method of connecting the gyrating masses
to the cams and how the cams are rotated to change the
direction of the resultant unbalanced force;

FIGS. 3a, 3b, and 3¢ illustrate, respectively, the side,
the rear, and the top or bottom view of one of the gyrat-
ing masses and its associated connecting rod and cam
followers;

- FIGS. 4aq and 45 illustrate, respectively, the side and
bottom views of the top cam of FIG. 2;

FIGS. 5z and 56 illusirate, respectively, the side and
top views of the lower cam of FIG. 2;

F1G. 6 illusirates a partial elevation of the invention
in a cross-sectional view along the line 6 — 6 of FIG. 1.
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DESCRIPTION OF THE PREFERRET
EMBODIMENT'S

Referring now to the drawings in detail and in partic-
nlar to FIG. 1, the gyrating-mass support structure, 1,
contains eight, hollow, cylindrical chambers, 2¢ — 2A,
each of which containg a bearing or bushing, 3.
Mounted for sliding radial movement within each bear-
ing or bushing, 3, is 2 cylindrical mass, 4. Each cylindri-
cal mass, 4, is connected to one end of a connecting rod,
5, by means of a pin, 7. Mounted at the opposite end of
and on opposite sides of each connecting rod, 5, are two
roller-type cam followers, 8, each of which engages one
of the eccentrically disposed, normally non-rotating,
circular cams, 9a, 96 (cam 96 is not illustrated in FIG.
1). Cam 92 contains a square hole, 10, which receives an
end of a square shaft, 11, (not illustrated in FIG. 1)
which protrudes from cam 9% and which allows both
cams, 9a, 95, 10 be rotated in unison for purposes of
changing the direction of the resultant unbalanced force
whichk direction is indicated by arrow 12. The max-
imum-radial-distance predetermined position is illus-
trated by the position of chamber 24 and the minimum-
radial-distance predetermined position is illustrated by
the position of chamber 2e. Each cam, 92, 95, has a
counterweight, 13, 134 (13b is not illustrated in FIG.
1), attached to it. The combined mass of each cam, 9g,
90, and its respective counterweight, 13g, 135, is equally
distributed about the axis of rotation of the gyrating
masses and the gyrating-mass support structure 1, in
order to prevent changes in the distribution of mass
about the center of mass of a craft or vehicle which is
being propelled by the device when the normally non-
rotating cams 9a, 99, are rotated to change the direction
of the resultant unbalanced force,

Referring now to FIG. 2, the method of varying the
radius of gyration of the gyrating masses, 4, and of
changing the direction of the resultant unbalanced force
are illustrated. A single gyrating mass, 4, is shown con-
nected to the pair of cams, 94, 95, by means of connect-
g rod § and cam followers 8 The gyrating mass, 4, is
connected to the connecting rod, 5, by means of pin 7.
The cam followers, 8, are attached to the connecting
- rod, §, by means of shaft 20. Cam 9z has a square hole,
10, which receives one end of a square shaft, 11, which
protrudes from cam 94 and which allows both cams to
be rotated in unison in order to change the direction of
the resultant unbalanced force which is indicated by
arrow X2. Shafts, 1da, 145, are attached, respectively, to
cams 9a, 95, and which allows those cams to be rotated
independently of the gyrating-mass support structure, 1.
Bearings, 15, and collars, 16, ailow the independent

rotation of shafts, 14a, 145, and their associated cams,

9a, 95. One end of shaft 144 is attached to a spur gear,
17, which engages a worm gear, 18. The rotation of
worm gear 18 causes spur gear 17, shafts 14a and 145,
and cams 9a, 95, to rotate about their common axis of
rofation thus changing the direction of the resultant
unbalanced force. Drive shaft, 19, rotates the gyrating-
mass support structare, 1, and the gyrating masses, 4.
Counterweights, 134, 13b, are attached to their respec-
tive cams, 9a, 95, in order to equalize the distribution of
mass about the axis of rotation of the cams. 21 is part of
the frame that supports the entire device.

Referring to FIGS. 34, 38, and 3¢, a single gyrating
mass, 4, is shown attached to a connecting rod, 5, by
means of a pin, 7. Roller-type cam followers, 8, are
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mounted for rotation on shafts or rods, 20, on opposite
sides of the connecting rod, 5.

Referring to FIGS. 4g and 4b, cam 94 is illustrated
along with its associated shaft, 145, square shaft 11, and
counterweight 135

Referring to FIGS. 5a and 58, cam 94 is illustrated
along with its associated shaft 14, square hole 10, and
counterweight 13q

Referring to FIG. 6, the gyrating-mass support struc-
ture, 1, i1s shown mounted for rotation within frame 21
by means of bearings, 15, and collars, 16. The drive
shaft, 19, rotates the gyrating-mass support structure, 1,
and the gyrating masses, 4, which are mounted for ra-
dial movement within the bearings or bushings, 3,
which are located in the cylindrical chambers, 2a - 2e
The gyrating masses, 4, are attached to connecting rods,
3, by means of pins 7. Roller-type cam followers, 8, are
mounted at the opposite end of and on opposite sides of
the comnecting rods, 5. The cam followers on each
connecting rod engage the cams, 9¢, 95, and are rotat-
ably mounted on the shafts or rods, 20. Square shaft 11
protrudes from cam 94 and is inserted in a square hole in
cam 9a. Cams 92 and 95 are connected to shafts 14¢ and
145, respectively, for independent rotation by means of
bearings 15 and collars 16. One end of shaft 145 is con-
nected to spur gear 17 which engages worm gear 18.
Worm gear 18 is mounted on frame 21 by the partial
support 22. The direction of the resultant unbalanced
force is changed by rotating worm gear 18 which in
turn causes the spur gear 17, shafts 1da and 145, and
cams 92 and 94 to rotate.

Having thus described the invention, what is claimed
as new is:

1. In a device that converts rotary motion into unidi-
rectional motion by varying the radius of gyration of a
plurality of gyrating masses that gyrate in a plane that is
perpendicuiar to the axis of rotation of said plurality of
gyrating masses, and in which said device includes
means for supporting, rotating, and permitting sliding
radial movement of said plurality of gyrating masses: an
improved mechanism for varying the radivs of gyration
of said plurality of gyrating masses comprising:

an axis of rotation;

a pair of circular cams mounted coaxially with re-
spect t0 each other, parallel with respect to said
plane which. contains said plurality of gyrating
masses, and eccentrically with respect to said axis
of rotation of said plurality of gyrating masses, said
pair of circular cams being normally non-rotating
with respect o said means for supporting, rotating,
and permitting sliding radial movement of said
plurality of gyrating masses;

a connecting rod attached to each gyrating mass of
said plurality of gyrating masses:

a pair of cam followers rotatably mounted on the free
‘end of and on opposite sides of each of said con-
necting rods and in such a manner that each cam
follower of the said pair of cam followers engages
one of the said pair of circular cams.

2. A device as set forth in claim 1 in which said pair
of normally non-rotating circular cams are rotatabiy
mounted with respect {o said means for supporting,
rotating, and permitting sliding radial movement of said
plurality of gyrating masses, and which said device
includes means for rotating said pair of circelar cams
with respect to said axis of rotation of said plurality of
gyrating masses in order to selectively change the direc-
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tion of the resultant unbalanced force produced by the pair of normally non-rotating circular cams, said means

tation of said plurality of gyrating masses. comprising; S
A device 2 set fucth in claim 2 and which said @ counterweight attached to each of said pair of cir-
. A device as set torth m claim | cular cams and in such a manner that the combined

device includes means for preventing changes in the 5 [1o. of caid circular cam and said counterweight is
distribution of mass of a craft or vehicle, which i3 being equally distributed about said axis of rotation of
prapelled by said device, when thﬂ_dirﬁﬂti.ﬁn Qf the said plurality of gyrating masses.
resultant unbalanced force is changed by rotating said - * ¢ x % 4
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