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[S1] Imt, CL3} e F16H 3/74; Fiiéll_él }%31//0228’ A mass accelerator and power converter unit is dis-
closed which utilizes centrifugal force generated by
[52] US. Cl e, 74/752 F;77://86042; rotating masses which, when rotated within their re-
i . ] - spective cylindrical housings, exert pressure on the
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74/752 F, 752 R, 752 E, 751, 750 R, 793, 796, Th . s o
e unit includes a wheel which interconnects each of
797, 798, 801, 690, 64, 84 R, 802 . . .

the housings and which functions as a torque wheel to
[56] References Cited provide torque amplification. A drive mechanism, in-
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cluding a battery-operated electric motor causes the
masses to rotate in synchronism within their associated
housings. A driven mechanism including a ring gear
mounted on the wheel is provided to facilitate the with-
drawal of energy from the unit.

20 Claims, 5 Drawing Figures
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MASS ACCELERATOR AND POWER
CONVERTER UNIT

TECHNICAL FIELD

This invention relates to mass accelerator and power
converters and, in particular, to mass accelerator and
power converters which utilize rotating masses to am-
plify torque.

BACKGROUND ART

Various patents disclose apparatus and systems for
storing energy and converting power from one form
into another. For example, the U.S. Pat. No. 3,970,917
to Diggs discloses a system for storing energy and con-
verting DC power to AC power. The system includes a
flywheel which is mounted in an evacuated housing and
is driven by a plurality of wheels powered by DC elec-
tric motors which receive current from a DC input
power source. A number of wheels are coupled to AC
generators which selectively engage the rotating
flywheel to withdraw energy from the rotating mass of
the flywheel in the form of alternating current.

Various prior art patents utilize a flywheel to provide
extra power on a standby basis. Examples of such sys-
tems include U.S. Pat. Nos. 3,558,901, to Jacobus,
3,477,013, Smith 4,027,485 Wallis, and 3,296,451 Van
Ausdal.

Other engines generally of the type to which this
invention relates are disclosed by the U.S. Pat. Nos. of
3,364,787, Miller, 2,301,424, List, 2,672,566 Heins and
4,218,624 Schiovanne.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide an
improved device for amplifying torque and converting
power from one form to another.

Another object of this invention is to provide a de-
vice for utilizing the energy developed by rotating and
rolling masses within a plurality of cylindrical housings
as a source of power.

A further object of the invention is to provide an
improved mass accelerator and power converter de-
vice, including substantially identical rotating masses
which rotate in unison in the same direction about their
auxiliary axes and which also rotate about a main axis
parallel to the auxiliary axes, which are also equidis-
tantly spaced from the main axis and from each other.

In carrying out the above objects and other objects of
this invention, a preferred embodiment of the invention
includes a support structure, a plurality of cylindrical
housings and a like plurality of masses, each of which is
rotatably mounted in its respective cylindrical housing
to rotate about its respective auxiliary rotational axis.
When rotated, the masses engage inner curved surfaces
of the cylindrical housings. A wheel is rotatably
mounted on the support structure for rotating about a
main rotational axis spaced apart from each of the plu-
rality of auxiliary axes. The wheel interconnects the
cylindrical housings to permit the housings to rotate in
unison about the main axis upon rotation of the masses.
A drive means is coupled to each of the masses for
supplying rotational power to each of the masses. A
driven means is coupled to the wheel for withdrawing
rotational power from the wheel as the wheel rotates
upon rotation of the masses within their respective
housings.
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Preferably, each of the housings has a curved inner
surface and wherein each of the masses is rotatably
mounted to the drive means to roll on the inner surface
of its respective housing.

Also, preferably a flywheel mechanism and a braking
mechanism are coupled to the wheel to stabilize rota-
tion of the wheel and prevent rotation of the wheel in
one direction, respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a rear elevational view of a mass accelerator
and power converter unit constructed in accordance
with the present invention coupled to an AC generator;

FIG. 2 is an enlarged front view, partially in cross-
section of the unit of FIG. 1 with the front parts of the
unit removed, without the AC generator and partially
rotated;

FIG. 3 is a sectional view taken along line 3—3 of
FIG. 2 with the various internal moving parts removed
to illustrate other components of the present invention;

FIG. 4 is a side elevational view partially in sche-
matic form of the unit partially broken away and par-
tially rotated on the support structure from the positions
shown in FIGS. 1 and 2; and

FIG. 5 is a schematic diagram showing in block dia-
gram form a system for utilizing the unit.

BEST MODE FOR CARRYING OUT THE
INVENTION

Referring to FIG. 1 a mass accelerator and power
converter unit constructed in accordance with the pres-
ent invention is generally indicated by reference nu-
meral 10. The unit 10 generally includes a base assembly
or support structure 12 and a plurality of substantially
identical cylindrical housings 14 in which a like plural-
ity of masses rotate as will be described in greater detail
hereinafter. It is to be understood that the invention can
be utilized with two or more housings and rotating
masses.

The unit 10 generally includes a wheel 16 which
interconnects the housings 14 to rotate about a main
rotational axis as shown in FIGS. 3 at 18. A drive means
or mechanism generally indicated at 20 is coupled to the
masses within the cylindrical housings 14 to supply
rotational power to the masses. A driven means or
mechanism, generally indicated at 22 is coupled to the
wheel 16 to rotate therewith for withdrawing rotational
power from the wheel 16.

With reference to FIGS. 1 and 2, the support struc-
ture 12 supports the unit 10 to permit the rotation of the
various shafts and gears as will be described in greater
detail hereinafter. The support structure 12 is supported
on legs 24. A bracket assembly or motor support 26 of
the support structure 12 supports a motor, such as a
12-volt DC electric motor assembly 28. The DC motor
28 is powered by a battery such as a rechargeable 12-
volt DC battery as indicated at 30 in FIG. 5.

The DC motor 28 includes a timing gear assembly 31
mounted on the output shaft of the motor 28 to rotate
therewith. The assembly 31 drives a timing belt, indi-
cated in phantom at 32, which, in turn, drives a second
timing gear assembly 34 which is rotatably mounted on
a central drive shaft 36 by means of ball bearings 35 and
which synchronizes the rotation of each of the gears 38.
The drive shaft 36 extends along the main axis 18.

The wheel 16 is mounted on the drive shaft 36 to
rotate therewith. In turn, the drive shaft 36 is rotatably
supported at its opposite ends of the frame structure 12
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as shown in FIG. 4 by pillow block or roller bearing
assemblies 37.

The teeth of the gear assembly 34 drivingly engage
the teeth on gears 38. The gears 38 are arranged about
the periphery of the gear assembly 34 at an angle of
approximately 120° from each other. Each of the gears

38 is fixedly mounted on its own individual drive shaft

40 along axillary drive axes. The shafts 40 extend paral-
lel to and are equidistant from the main drive shaft 36.
The shafts 40 are rotatably supported between front and
rear cover assemblies 39 and 41 respectively, by means
of front and rear ball bearing assemblies 42 and 43,
respectively. The cover assemblies 39 and 41 are
mounted to the housings 14 such as by screws 45 (only
five of which are shown in FIG. 1) at screw-attachment
locations as shown in FIG. 3.

Fork or guide assemblies generally indicated at 44 in
FIG. 2 are mounted on their respective shafts 40 to
rotate therewith. In turn, the assemblies 44 rotatably
support and guide their respective masses which prefer-
ably comprise substantially identical spherical weights
46. Each assembly 44 includes substantially identical
upper and lower elongated arms (only the top one of
which is shown at 48) which are separated by a spacer
member (not shown), which is preferably formed inte-
gral with the shaft 40. Each of the arms 48 is symmetri-
cal about its shaft 40 and is fixedly mounted thereto.
Integrally formed pin portions 52 of each of the weights
46 are rotatably mounted at one end of the arms 48 by
ball bearings 49 which are slidable within their respec-
tive slotted grooves 50 to permit the weights 46 to roll
about a roll axis apaced apart from the auxilary axis and
exert centrifugal force on the inner surface 54 of their
respective cylindrical housings 14 upon rotation of the
weights 46.

The cylindrical housings 14 are preferably integrally
formed together with the wheel 16 out of a light-weight
high-strength metal such as a magnesium alloy. This
single piece is fixedly mounted on the shaft 36 by means
of a key 56.

A ring gear 58 is fixedly mounted such as by screws,
about the outer periphery of the wheel 16. A cover or
safety shield 60 is mounted to the support structure 12
by screws 57 to prevent any inadvertent contact with
the teeth on the ring gear 58.

The ring gear 58, the housings 14 and the wheel 16
together generally comprise a torque wheel assembly
which converts the relatively low torque applied to the
weights 46 to a high torque at the periphery of the ring
gear 58.

A mounting bracket 59 is fixedly mounted on the
support structure 12 such as by bolts and supports a
gearing assembly including a pair of gears 62 and 64
which are rotatably mounted on the mounting bracket
59 and which are mounted to rotate together with the
ring gear 58. The gear 64 is mounted on a supported
shaft 70 and is coupled to a flywheel assembly 61
through step-up gearing indicated schematically at 63
located at one end of the shaft 70. The gearing 63 in-
cludes a drive pulley (not shown) mounted on an output
shaft of the gearing 63 to rotate therewith. The gearing
63 drives the flywheel assembly through the drive pul-
ley and a belt illustrated by dashed line 65. The flywheel
assembly 61 is rotatably mounted on the shaft 36 by
bearing 67 to rotate independent of the rotation of the
shaft 36. A retainer ring 59’ holds the flywheel assembly
61 on the shaft 36. The flywheel assembly 61 provides
stability to the rotational movement of the ring gear 58.
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The opposite end of the shaft 70 is coupled to a gener-
ator assembly 69. The assembly 69 may include step-up
gearing to obtain the proper RPM. The generated volt-
age is utilized to help charge the battery 30 after the
voltage is first regulated by a voltage regulator 71.

A second gearing assembly including a second pair of
gears 66 and 68 are rotatably mounted on a mounting
bracket 75 which, in turn, is fixedly mounted to the
support structure 12 such as by boits. The gears 66 and
68 rotate together with the rotation of the ring gear 58.
The gear 68 is mounted on a shaft 73 on which a pulley
72 is mounted as shown in phantom in FIG. 1.

The pulley 72 is adapted to drive a chain or belt, also
indicated in FIG. 1 in phantom at 74. The belt, in turn,
is adapted to drive a generator assembly 76. Alterna-
tively, the gears 66 and 68 may provide rotational
power to wheels 80 of a vehicle through a power trans-
mission or gearing 82, shown schematically in FIG. 5.

A control unit 84 may optionally be provided to
control the operation of the DC motor 28 and a clutch
mechanism 86 to couple the rotational power from the
unit 10 to the generator assembly 76 and/or the gearing
82. The portion of the control unit 84 which controls
the DC motor 28 may comprise a manual control such
as an on and off switch, or may comprise an automatic
control responsive to sensed conditions.

A braking assembly 88 is provided about the outer
periphery of the ring gear 58 to prevent rotation of the
ring gear 58 in one direction and allowing rotation of
the ring gear 58 in the opposite direction. The braking
device 88 may take the form of ratchet type brake jaws
arranged at spaced locations about the outer periphery
of the ring gear 58 as indicated schematically in FIG. 2.
The braking assembly 88 only allows the ring gear 58 to
rotate in one direction and not in the opposite direction.

In operation, the DC motor 28 is powered by a bat-
tery 30 to apply a relatively low torque to thereby ro-
tate the weights 46 within their respective cylindrical
housings 14. Centrifugal force exerted by the weights 46
at the inner curved surfaces of the cylindrical housings
14 causes the torque wheel assembly comprising the
cylindrical housings 14, the integral wheel 16 and the
mounted ring gear 58 to rotate to thereby provide a
relatively high output torque. Torque amplification is
thus achieved. Preferably, the masses rotate at over
1800 RPM. Torque output is dependent upon the RPM
and weight of the masses as well as the diameter of the
cylindrical housings 14.

Torque energy input requirements do not vary, re-
gardless of the load applied to the unit 10 since there is
no direct connection between the load and the motor
28.

The entire torque wheel assembly as well as the
weights 46 are balanced about the drive shaft 36 and
together function as a torque wheel once set in motion.
The rotating structure turns on the pillow blocks 37 in
vertical position for stability.

The amount of centrifugal and gravitational force
applied by each of the weights 46 on the walls of their
respective housings 14 and which contributes to the
rotation of the torque wheel assembly obviously varies
depending on the instantaneous position of each of the
weights 46 within their housings 14. Any tendency of
the torque wheel assembly to oscillate is prevented by
the braking assembly which only allows the brake
wheel assembly to rotate in one direction.

Torque generated by the rotating weights 46 may be
withdrawn by the clutch mechanism 86 or directly
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connected to any mechanical device, such as the wheels
80 through a transmission or a generator such as the
generator assembly 76 to produce electricity. The gen-
erated torque is also utilized to recharge the battery 30.

While a preferred embodiment of a mass accelerator
and power converter unit has been shown and de-
scribed herein in detail, those skilled in this art will
recognize various alternative designs and embodiments
for practicing the present invention as defined by the
following claims.

What is claimed is:

1. A mass accelerator and power converter unit com-
prising:

a support structure;

a plurality of cylindrical housings having curved

inner surfaces;

a like plurality of masses, each of which is rotatably
mounted in its respective cylindrical housing about
its respective auxiliary rotational axis to engage the
inner curved surface of its respective housing;

a wheel rotatably mounted on said support structure
for rotating about a main rotational axis spaced
apart from each of said plurality of auxiliary axes,
said wheel interconnecting said cylindrical hous-
ings to permit said housings to rotate about said
main axis in unison upon rotation of said masses;

drive means coupled to each of said masses for sup-
plying rotational power to each of said masses; and

driven means coupled to said wheel for withdrawing
rotational power from said wheel, said wheel rotat-
ing upon engagement of said rotating masses with
their respective housings.

2. The unit as claimed in claim 1 wherein each of said
rotational axes are parallel to each other and wherein
the auxiliary axes are equidistantly spaced apart from
the main axis and from each other.

3. The unit as claimed in claim 1 wherein each of said
curved inner surfaces is circular and wherein each of
said masses is coupled to said drive means to roll on the
inner circular surface of its respective housing.

4. The unit as claimed in claim 1 wherein said drive
means includes a like plurality of gears, each of which is
mounted to rotate with its respective mass.

5. The unit as claimed in claim 1 wherein said driven
means includes a ring gear mounted on said wheel to
rotate therewith.

6. The unit as claimed in claim 1 wherein each of said
masses includes a spherical weight and said drive means
includes a like plurality of guide means, each of said
weights being rotatably mounted on its respective guide
means to roll on the inner curved surface of its respec-
tive housing.

7. The unit as claimed in claim 4 wherein said drive
means includes synchronizing means for synchronizing
the rotation of each of said gears.

8. The unit as claimed in claim 1 wherein said hous-
ings and said wheel are integrally formed together.

9. The unit as claimed in claim 1 including unidirec-
tional braking means operatively connected to said
wheel for preventing rotation of said wheel in one di-
rection and allowing rotation of said wheel in the oppo-
site direction.
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10. The flywheel as claimed in claim 1 including a
flywheel assembly coupled to said wheel to stabilize
rotation of said wheel.

11. A mass accelerator and power converter unit
including:

a support structure;

a torque wheel assembly rotatably mounted on said
support structure for rotating about a main rota-
tional axis;

a plurality of masses having curved outer surfaces,
each of which is rotatably mounted on said torque
wheel assembly to rotate about its respective auxil-
iary rotational axis and rotatably mounted to roll
about a roll axis spaced apart from said auxiliary
rotational axis, each of said masses rolling on a
portion of said torque wheel assembly at its curved
outer surface;

torque supplying means coupled to each of said
masses for supplying torque to each of said masses,
to cause said masses to rotate about their respective
auxiliary rotational axes and to roll about its re-
spective roll axis to cause said wheel assembly to
rotate about the main rotational axis; and

torque withdrawing means adapted to be coupled to
said torque wheel assembly for withdrawing
torque from said torque wheel assembly, said
torque wheel assembly rotating upon rotating of
said masses.

12. The unit as claimed in claim 11 wherein each of
said rotational axes are parallel to each other and
wherein the auxiliary axes are equidistantly spaced
apart from the main axis and from each other.

13. The unit as claimed in claim 11 wherein said
torque wheel assembly includes a like plurality of
curved surfaces and wherein each of said masses is
coupled to said torque supplying means to roll on its
respective curved surface.

14. The unit as claimed in claim 11 wherein said
torque supplying means includes a like plurality of
gears, each of which is mounted to rotate with its re-
spective mass.

15. The unit as claimed in claim 11 including a gear
assembly mounted on said support structure and cou-
pled to said torque withdrawing means to rotate there-
with.

16. The unit as claimed in claim 11 wherein each of
said masses includes a spherical weight and said torque
supplying means includes a like plurality of guide
means, each of said weights being rotatably mounted on
its respective guide means.

17. The unit as claimed in claim 14 wherein said
torque supplying means includes synchronizing means
for synchronizing the rotation of each of said gears.

18. The unit as claimed in claim 11 wherein said
torque wheel assembly includes a like plurality of inter-
connected housings in which said masses are rotatably
mounted.

19. The unit as claimed in claim 11 including unidirec-
tional braking means operatively connected to said
torque wheel assembly for preventing rotation of said
torque wheel assembly in one direction and allowing
rotation of said torque wheel assembly in the opposite
direction.

20. The unit as claimed in claim 11 including a
flywheel assembly coupled to said torque wheel assem-

bly to stabilize rotation of said torque wheel assembly.
* * * * *



