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An improved transmission (10) for transferring torque. First
and second gear means (12, 14) are each configured for integral,
rigid attachment to first and second torque-bearing bodies (16, 18)
respectively. A third gear means (22) is disposed in simultaneous
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IMPROVED TRANSMISSION
BACKGROUND OF THE INVENTION

1. The_ Field of the Invention.
The present invention relates generally to the
field of mechanical transmissions. More particularly,

it concerns a transmission which significantly minimizes
energy dissipation.
2. The Background Art.

Transmission devices are well known in the field of
motorized vehicles for converting and transmitting the
power dgenerated by an engine to an output shaft. A
persisting problem in transmissions, and in most if not
all mechanical devices, is the effects of vibration and
other reactionary forces which result in energy
dissipation.

It is well known in the field of physics that a
single isolated force is an impossibility--any single
force is only one aspect of a mutual interaction between
two bodies. When a first body exerts a force on a
second body, the second body always exerts an equal and
opposite "reaction" force on the first body. In
mechanical transmissions, the gear box and other
stabilizing structure provide the eventual reaction
force, in response to the engine force, necessary to
hold the gears together and maintain them in meshing
engagement. Such stabilizing structure must often
absorb large amounts of energy, much of which is
released in the form of vibrational movement, heat and
sound. The repeated Jjarring and shaking of the
vibrational movement weakens the structure and its

various interconnections, and the heating/cooling cycle
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weakens the material. Of current interest 1is an
improved transmission which minimizes energy dissipation
and the accompanying vibration, heat and sound.

OBJECTS AND SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide an improved transmission for transferring
torque from a first body to a second body.

It is another object of the invention to provide
such a transmission which is relatively simple in design
and operation.

The above objects and others not specifically
recited are realized in a specific illustrative
embodiment of an improved transmission for transferring
torque. First and second gear means are each configured
for integral, rigid attachment to first and second
torque-bearing bodies, respectively. A third gear means
is disposed in simultaneous meshing engagement with the
first and second gear means such that said first and
second gear means are disposed in substantial co-axial
orientation. The gear means are configured such that
rotation of one of the three gear means relative to
another of said three gear means causes rotation of the
remaining gear means via the various meshing engagements
to thereby accomplish a transfer of torque from said one
of the three gear means to said remaining gear means.

Additional objects and advantages of the invention
will be set forth in the description which follows, and

in part will be apparent from the description, or may be
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learned by the practice of the invention. The objects
and advantages of the invention may be realized and
obtained by means of the instruments and combinations
particularly pointed out in the appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and
advantages of the invention will become apparent from a
consideration of the subsequent detailed description
presented in connection with the accompanying drawings
in which:

FIG. 1 illustrates a side, partially interior view
of a transmission in accordance with the principles of
the present invention;

FIG. 2 illustrates a top view of the gears of the
transmission of FIG. 1;

FIG. 3 illustrates a top view of an alternative
embodiment of the gears of FIG. 2;

FIG. 4 illustrates a top view of another
alternative embodiment of the gears of FIG. 2;

FIG. 5 1illustrates a top view of a further
alternative embodiment of the gears of FIG. 2; and

FIG. 6 illustrates a side, cross-sectional view of
a conventional transmission device.

DETAILED DESCRIPTION OF PRESENTLY PREFERRED EMBODIMENTS

Referring now to FIG. 1, there 1is shown an
embodiment of a transmission, generally designated at
10, made in accordance with the present invention.

First and second gears 12 and 14, respectively, are
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integrally, rigidly attached to first and second torque-
bearing bodies 16 and 18, respectively. A third torque-
bearing body 20 has planetary multi-gear members 22
rotatably mounted therein. Each planetary multi-gear
member 22 includes upper and lower transfer gears 22a
and 22b, respectively, which are rigidly interconnected
and disposed in substantial co-axial orientation.
Alternative embodiments may utilize planetary multi-gear
members having three or more transfer gears as can be
appreciated by those having ordinary skill in the field.

Further, although two or more planetary multi-gear
members 22 is preferable, the transmission 10 may be
built with only one planetary multigear member.

The upper transfer gears 22a are all disposed in
simultaneous meshing engagement with the first gear 12,
and the lower transfer gears 22b are all disposed in
simultaneous meshing engagement with the second gear 14,
with the first and second gears 12 and 14 being disposed
in substantial co-axial orientation. In such a
configuration, rotation of one of the three torque-
bearing bodies 16, 18 or 20 relative to another of said
three torque-bearing bodies causes rotation of the
remaining torque-bearing body via the various meshing
engagements, to thereby accomplish a transfer of torque
from said one of the three torque-bearing bodies to said
remaining torque-bearing body.

In a presently preferred embodiment, the first

torque-bearing body 16 is an elongate shaft and the
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second torque-bearing body 18 1is a hollow elongate
shaft, with the first shaft 16 residing substantially
co-axially within the second shaft 18, both of which
reside in substantial co-axial alignment with the third
torque-bearing body 20. The third torque-bearing body
20 includes a hollow shaft portion 20a, and portions 16a
of the first shaft 16 and 18a of the second shaft 18
reside substantially co-axially within the hollow shaft
portion 20a of the third torque-bearing body. The upper
portion 20b of the third torque-bearing body 20 operates
as a positioning means for (i) holding the upper and
lower second gears 22a and 22b in engagement with the
first and second gears 12 and 14 so as to enable
development of a counter-rotation as explained more
fully below. With the gears held together by the upper
portion 20b of the third torque-bearing body 20,
rotational movement of any one of the first, second, or
third bodies will automatically be shifted, when said
body is restrained against rotation, to the remaining
torque-bearing bodies.

One illustrative application of the transmission 10
is to attach a power source 30 such as a motor
(represented schematically in phantom line) rigidly to
the second torque-bearing body 18 and apply a rotational
force from the motor to the first torque-bearing body
18. It will be appreciated that this accomplishes
rotation of the first torque-bearing body 16 relative to

the second torgque-bearing body 18, which causes rotation
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of the third torque-bearing body 20 in counter-rotation
relative to said first torque-bearing body 18. With the
second torque-bearing body 18 held fixed relative to the
power source 30, the rotating first and third torque-
bearing bodies 16 and 20 can be applied to some useful
purpose, such as to upper and lower propellers 34 and
36, respectively. It will be further appreciated that
holding the third torgue-bearing body 20 stationary and
rotating either the first or third torque-bearing body
16 or 18 causes rotation of the other of the first or
third torque-bearing bodies in the same rotational
direction, as opposed to the counter-rotation in the
previous example.

The advantages of the transmission 10 include
utilization of both action and reaction forces. This
can be best understood by a comparison to a conventional
transmission 100 as shown in FIG. 6. Isaac Newton’s
third law of motion states that "[t]o every action there
is always opposed an equal reaction; or, the mutual
actions of two bodies upon each other are always equal,

and directed to contrary parts." Halliday, David and

Resnick, Robert, Fundamentals of Physics, 2d ed., John
Wiley & Sons 1986 at 71. It will be appreciated that
when a motor 102 applies a rotational force to an input
shaft 104 of the conventional transmission 100, the
transmission 100 must exert an opposing reaction force
according to Newton’s third law. The effect internally

is that the action force of the motor 20 passes from the
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input shaft 104 to a first gear 106, second gear 108,
output shaft 110 and propeller 112.

Further inspection of FIG. 6 reveals that the input
and output shafts 104 and 110 are held in place by the
walls of a gear box 114, such that the shafts exert an
action force upon the gear box and the gear box exerts
an opposing reaction force upon the shafts. What
happens to the internal reaction forces? They are
released in the form of vibrational movement, sound and
heat, for example. The effects of these internal
reaction forces can be observed by the gear box 114
which vibrates and heats up in ultimate response to
holding the rotating shafts 104 and 110 in place.

Applicant has discovered the surprising result that
when the prior art gear box 114 is itself provided with
a rigidly attached gear which is meshed appropriately
with input and output gear members, the internal
reaction forces can be applied as useable energy instead
of being released in the formed of wasted vibrational
movement, heat and sound. When applicant’s transmission
10 of FIG. 1 1is compared with the conventional
transmission 100 of FIG. 6, it can be seen that all of
the three main bodies 16, 18 and 20 of applicant’s
transmission 10 are provided with gears which are
meshably interconnected, whereas only two of the three
main bodies of the conventional transmission 100 (input
shaft 104 and output shaft 110) have gears while the

bear box 114 does not. The second torque-bearing body
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18 is analogous to the prior art gear box 114--both are
attached to power sources 30 and 102, respectively--
except that the body 18 is rigidly attached to the
second gear 14 which acts as a central gear hub about
which the lower transfer gears 22b meshably rotate. The
net effect is that the prior art gear box 114 provides
an internal reaction force which is released as
vibration, heat and sound, while applicants "gear box"
body 18 and rigidly attached gear 14 exert an opposing
reaction force wupon the gears 22b via meshing
engagement.

Internal reaction forces in applicant’s
transmission 10 thus include the gear teeth of the
second gear 14 acting upon the lower transfer gears 22b
in response to the action force of the first gear 12
acting upon the upper transfer gears 22a. In this
manner, internal reaction forces are utilized for
additional gear movement and power instead of being
wasted as vibration, heat and sound. The reaction
forces are thereby complemented with the action forces
so as to require less input power to provide a given
power output. The co-axial relationship of the torque-
bearing bodies 16, 18 and 20 combines with a balanced,
symmetrical configuration of the planetary multi-gear
members 22 about the first and second gears 12 and 14 to
cause the lower transfer gears 22b to mesh against
opposing sides of the second gear 14. The second gear

14 is thereby forced to react against the lower transfer
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gears 22b to cause additional rotational movement, such
that the "gear box" body 18 is not forced to provide
reaction forces as is the conventional gear box 114 of
FIG. 6. Vibration and heating of the body 18 is thus
significantly reduced, if not eliminated. It could be
said, conceptually, that in the conventional
transmission 110 of FIG. 6 the reaction forces are
"bolted down" or directed into a body which is bolted
down, whereas the second gear 14 of applicant’s
transmission releases the reaction forces and puts them
to use. Applicant has found that energy waste is
minimized if not substantially eliminated, and has
observed little if any noticeable release of extraneous
vibrational movement, heat or sound.

One way to visualize the effect of applicant’s
invention is to imagine comparative applications of
applicant’s transmission 10 and the conventional
transmission 100 in the absence of gravitational
influence, such as in outer space. A user may apply a
hand-held electric drill to the input shaft 104 of the
conventional transmission 100 in order to turn the
propeller 112. In such a weightless environment,
however, the user could not rely on his or her weight to
counteract the reaction torque; the user would need to
be braced against a wall or other structure to prevent
himself or herself from being turned in response to
actuation of the drill and the reaction force of the

transmission 100. However, application of the hand-held
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drill to the first torque bearing body 16 of applicant’s
transmission 10 would result in little if any rotation
of the user in space because the reaction torque upon
the body 18 is effectively eliminated as explained above
to substantially eliminate a reaction force upon the
hand-held drill.

It is to be understood that the planetary multi-
gear members 22 are balanced in their position about the
second gear 14, in accordance with the following
description. The axes of rotation 22c of the multi-gear
members 22 are disposed substantially equidistantly
along a circle 40 extending co-axially about a co-axis
of rotation 42 of the first and second gears 12 and 14,
so as to be symmetrically disposed relative to said co-
axis 42. Therefore, when only two planetary multi-gear
members 22 are used as shown in FIG. 2, their axes of
rotation 22c are spaced apart along a circle 40 at an
angular interval o equal to 180 degrees. When only
three planetary multi-gear members 22 are used as shown
in FIG. 3, their axes of rotation 22c are spaced apart
along a circle 40 at an angular interval f equal to 120
degrees. When only four planetary multi-gear members 22
are used as shown in FIG. 4, their axes of rotation 22c
are spaced apart along a circle 40 at an angular
interval @ equal to 90 degrees.

The number of gear teeth of the gears 14, 16, 22a
and 22b are indexed according to the number of planetary

multi-gear members 22 used. For example, when an even
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number of planetary multi-gear members 22 are used such
as two or four, the gears 14, 16, 22a and 22b must each
have an even number of gear teeth. Some applications
may require that the gears 14, 16, 22a and 22b each have
a number of gear teeth divisible by four. When three
planetary multi-gear members 22 are used, the gears 14,
16, 22a and 22b must each have a number of gear teeth
divisible by three.

It will be appreciated that the gear arrangement of
FIG. 1 accomplishes the advantages discussed above
regardless of which torque-bearing body receives the
applied input force. A power source 30 may be applied
to any one of the three torque-bearing bodies 16, 18 or
20 so as to cause it to rotate relative to another of
said bodies. It will be appreciated that when the third
torque-bearing body 20 is held stationary relative to
the power source 30 and the power source is applied to
either the first or second torque-bearing bodies 16 or
18, the planetary multi-gear members 22 rotate about a
fixed axis of rotation without actually orbiting. 1In
the other combinations of power application with the
power source 30 being held stationary relative to either
the first or second torque-bearing bodies 16 or 18, the
planetary multi-gear members 22 orbit. Therefore, the
term "planetary gear" as used herein shall not be
limited to refer to an orbiting gear, but shall refer

broadly to any gear being in meshing engagement with a
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central-type gear. The first and second gears 12 and 14
may accordingly be referred to as "sun gears."

It will be appreciated that the central novel
discovery embodied in applicant’s transmission 10 can
assume many different forms and configurations. For
example, either or both of the first and second gears 12
and 14 may instead comprise an annulus having interior
gear teeth instead of a sun gear having exterior gear
teeth. The first gear 12 of FIG. 1 having exterior gear
teeth 12a may, for example, be replaced with an annulus
60 having interior gear teeth 60a in meshing engagement
with the upper transfer gears 22a as in FIG. 5.

A presently preferred method for transferring
torque in accordance with the present invention includes
the steps of:

(a) integrally and rigidly attaching first and
second gear means to first and second torque-bearing
bodies, respectively;

(b) rotatably mounting at 1least two planetary
multi-gear members in a third torque-bearing body to
thereby form a third gear means, wherein each planetary
multi-gear member includes upper and lower, rigidly-
interconnected transfer gears disposed in substantial
co-axial orientation;

(c) placing all of said upper transfer gears in
simultaneous meshing engagement with the first gear
means and placing all of said lower transfer gears in

simultaneous meshing engagement with the second gear
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means, such that said first and second gear means are
disposed in substantial co-axial orientation and such
that rotation of one of the three torque-bearing bodies
relative to another of said three torgque-bearing bodies
causes rotation of the remaining torque-bearing body via
the various meshing engagements to thereby accomplish a
transfer of torque from said one of the three torgque-
bearing bodies to said remaining torgue-bearing body;
and

(d) positioning axes of rotation of the planetary
multi-gear members substantially eguidistantly along a
circle extending co-axially about a co-axis of rotation
of the first and second gear means such that said axes
of rotation of the planetary multi-gear members are
symmetrically disposed relative to said co-axis of
rotation of the first and second gear means.

It is to be understood that the transmission 10 has
numerous applications which are covered by the appended
claims. For example, a helicopter body could be secured
to the second torgque-bearing body 18 to be lifted and
flown by the two propellers 34 and 36. The transmission
10 could be used in automobiles, machinery and the like,
and could be used to simply replace existing
transmissions.

It is to be understood that the above-described
arrangements are only illustrative of the application of
the principles of the present invention. Numerous

modifications and alternative arrangements may be
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devised by those skilled in the art without departing
from the spirit and scope of the present invention and
the appended claims are intended to cover such

modifications and arrangements.
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CLAIMS
What is claimed is:
1. An improved transmission for transferring

torque, said transmission comprising:

first and second gear means each configured for
integral, rigid attachment to first and second torque-
bearing bodies, respectively, said first and second gear
means being disposed in substantial co-axial
orientation;

third gear means disposed in simultaneous meshing
engagement with the first and second gear means, said
third gear means including a third torque-bearing body
and at least one planetary multi-gear member rotatably
mounted therein, each planetary multi-gear member
including upper and lower, rigidly-interconnected
transfer gears disposed in substantial co-axial
orientation, wherein said upper transfer gears are all
disposed in simultaneous meshing engagement with the
first gear means and wherein the lower transfer gears
are all disposed in simultaneous meshing engagement with
the second gear means, such that rotation of one of the
three gear means relative to another of said three gear
means causes rotation of the remaining gear means via
the various meshing engagements to thereby accomplish a
transfer of torque from said one of the three gear means

to said remaining gear means.
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2. A transmission as defined in claim 1, wherein
said at least one planetary multi-gear member comprises

at least two planetary multi-gear members.

3. A transmission as defined in claim 2, wherein
axes of rotation of the planetary multi-gear members are
disposed substantially equidistantly along a circle
extending substantially co-axially about a co-axis of
rotation of the first and second gear means so as to be
symmetrically disposed relative to said co-axis of

rotation of the first and second gear means.

4. A transmission as defined in claim 3, wherein
the at least two planetary multi-gear members comprise
first and second planetary multi-gear members having
axes of rotation which are disposed at 180-degree

intervals along said circle.

5. A transmission as defined in claim 3, wherein
the at least two planetary multi-gear members comprise
first, second and third planetary multi-gear members
having axes of rotation which are disposed at 120-degree

intervals along said circle.

6. A transmission as defined in claim 3, wherein
the at least two planetary multi-gear members comprise

first, second, third and fourth planetary multi-gear
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members having axes of rotation which are disposed at

90-degree intervals along said circle.

7. A transmission as defined in claim 4, wherein
the first and second gear means and the planetary multi-
gear members each comprises an even number of gear

teeth.

8. A transmission as defined in claim 5, wherein
the first and second gear means and the planetary multi-
gear members each comprises a number of gear teeth which

is divisible by three.

9. A transmission as defined in claim 6, wherein
the first and second gear means and the planetary multi-
gear members each comprises an even number of gear

teeth.

10. A transmission as defined in claim 1, wherein
at least one of the first and second gear means

comprises a sun gear having exterior gear teeth.

11. A transmission as defined in claim 1, wherein
at least one of the first and second gear means

comprises an annulus having interior gear teeth.

12. A transmission as defined in claim 1, further

comprising first and second torque-bearing bodies
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respectively including first and second elongate shaft
means integrally, rigidly attached to the first and
second gear means, respectively, said second shaft means
being hollow, wherein said first shaft means resides
substantially co-axially within said second shaft means
and in substantial co-axial alignment with the thirad

torque-bearing body.

13. A transmission as defined in claim 12, wherein
the third torque-bearing body includes a third shaft
means, said third shaft means being hollow, wherein at
least a portion of both the first and second shaft means
reside substantially co-axially within the third shaft

means.

14. A transmission as defined in claim 1, wherein
the at least one planetary multi-gear member is
configured and meshed with the first and second gear
means such that rotation of the first torque-bearing
body relative to the second torque-bearing body causes
rotation of the third torque-bearing body in counter-

rotation relative to said first torque-bearing body.

15. An improved transmission for transferring
torque, said transmission comprising:

first and second torgque-bearing bodies;
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first and second gear means integrally, rigidly
attached to the first and second torque-bearing bodies,
respectively;

third gear means disposed in simultaneous meshing
engagement with the first and second gear means, said
third gear means including a third torque-bearing body
and at least one planetary multi-gear member rotatably
mounted therein, each planetary multi-gear member
including upper and lower, rigidly-interconnected
transfer gears disposed in substantial co-axial
orientation, wherein said upper transfer gears are all
disposed in simultaneous meshing engagement with the
first gear means and wherein the lower transfer gears
are all disposed in simultaneous meshing engagement with
the second gear means, such that said first and second
gear means are disposed in substantial co-axial
orientation and such that rotation of one of the three
torque-bearing bodies relative to another of said three
torque-bearing bodies causes rotation of the remaining
torque-bearing body via the various meshing engagements
to thereby accomplish a transfer of torque from said one
of the three torque-bearing bodies to said remaining
torque-bearing body;

wherein at least one of the first and second gear
means comprises a sun gear having exterior gear teeth;

wherein axes of rotation of the planetary multi-
gear members are disposed substantially equidistantly

along a circle extending co-axially about a co-axis of
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rotation of the first and second gear means so as to be
symmetrically disposed relative to said co-axis of

rotation of the first and second gear means.

16. A transmission as defined in claim 15, wherein
the first and second torque-bearing bodies include first
and second elongate shaft means integrally, rigidly
attached to the first and second gear means,
respectively, said second shaft means being hollow, and
wherein said first shaft means resides substantially co-
axially within said second shaft means and in
substantial co-axial alignment with the third torque-

bearing body.

17. A transmission as defined in claim 16, wherein
the third torque-bearing body includes a third shaft
means, said third shaft means being hollow, wherein at
least a portion of both the first and second shaft means
reside substantially co-axially within the third shaft

means.

18. A transmission as defined in claim 15, wherein
the at least one planetary multi-gear member is
configured and meshed with the first and second gear
means such that rotation of the first torgue-bearing
body relative to the second torque-bearing body causes
rotation of the third torque-bearing body in counter-

rotation relative to said first torque-bearing body.
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19. A device for transferring torque between each
of three rotatable bodies, said device comprising:

a first rotatable body and a first gear means
rigidly coupled to the first rotatable body;

a second rotatable body and a second gear means
rigidly coupled to the second rotatable body;

a third rotatable body and at 1least third and
fourth gear means coupled to the third rotatable body;

said third gear means engaging the first gear means
to transfer torque between the first and third rotatable
bodies;

said fourth gear means engaging the second gear
means to transfer torque between the second and third
rotatable bodies;

third rotatable body including positioning means
for (i) holding said at 1least third and fourth gear
means in engagement with the first and second gear
means, respectively, so as to enable development of a
counter rotation for at least one of the first, second
and third rotational bodies with respect to the
remaining rotational bodies, and (ii) shifting
rotational movement of any one of the first, second and
third rotatable bodies, when said body 1s restrained
against rotation, to the remaining rotational bodies;

said device providing concurrent torque output for
both action and reaction forces arising from a
rotational input force applied to any one of the first,

second and third rotational bodies of the device.
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20. A method for transferring torgque, said method
comprising the steps of:

(a) integrally and rigidly attaching first and
second gear means to first and second torque-bearing
bodies, respectively;

(b) rotatably mounting at least two planetary
multi-gear members in a third torque-bearing body to
thereby form a third gear means, wherein each planetary
multi-gear member includes upper and lower, rigidly-
interconnected transfer gears disposed in substantial
co-axial orientation;

(c) placing all of said upper transfer gears in
simultaneous meshing engagement with the first gear
means and placing all of said lower transfer gears in
simultaneous meshing engagement with the second gear
means, such that said first and second gear means are
disposed in substantial co-axial orientation and such
that rotation of one of the three torque-bearing bodies
relative to another of said three torque-bearing bodies
causes rotation of the remaining torgque-bearing body via
the various meshing engagements to thereby accomplish a
transfer of torque from said one of the three torque-
bearing bodies to said remaining torque-bearing body;
and

(d) positioning axes of rotation of the planetary
multi-gear members substantially equidistantly along a
circle extending co-axially about a co-axis of rotation

of the first and second gear means such that said axes
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of rotation of the planetary multi-gear members are
symmetrically disposed relative to said co-axis of

rotation of the first and second gear means.
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