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CLUTCH AND ELECTRIC MOTOR

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of United States Provisional
Application No. 62/307,130 filed March 11, 2016.

TECHNICAL FIELD
The field to which the disclosure generally relates to includes clutch

and electric motor combinations.

BACKGROUND
Vehicles may include arrangements including one or more clutches,

and an electric motor.

SUMMARY OF ILLUSTRATIVE VARIATIONS

A number of variations may include a product including a stator
assembly and/or a rotor assembly wherein at least one of the stator assembly
and/or rotor assembly includes a central cavity, and at least two clutch
assemblies, wherein at least a portion of each of the two clutch assemblies is
received in the cavity.

A number of variations may include a module wherein a plurality of
clutches and electric motor are received in the same housing.

A number of variations may include two or more clutches inside of a

rotor assembly.

A number of variations may include two or more clutches inside the
rotor assembly with the clutches having the same outer and/or inner diameter.

A number of variations may include an assembly wherein at least a
portion of two or more clutches and rotor laminations are mounted to a
common component.

A number of variations may include an assembly wherein at least a
portion of two or more clutches and rotor laminations are mounted to a
common component, and wherein the common component is supported,
directly or indirectly, on one end of a bearing assembly and the other end

supported by an additional clutch. In a number of variations both ends of the
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rotor laminations may be supported by bearing assemblies. In a number of
variations at least one of the bearings are needle bearings on a non-rotating
support.

A number of variations may include a product including a cooling
system in an electric motor and clutch module, wherein the cooling system
involves supplying a flow of cooling/lubrication oil to clutch components, and
then to a rotor assembly and/or stator assembly to extract heat from the motor
and the clutch assembly components, and wherein the cooling system may be
a part of the transmission oil circuit.

A number of variations may include a cooling system in a motor and
clutch module, wherein the cooling system supplies a flow of
cooling/lubrication oil to clutch components, and then to a rotor assembly
and/or stator assembly to extract heat from the motor and the clutch assembly
components, wherein the cooling system may be independent of the
transmission oil circuit.

A number of variations may include a module containing an electric
motor and multiple clutches, the oil used to actuate the first clutch passes
between an inner shaft, an outer shaft, and through a support seal cover
assembly.

Other illustrative variations within the scope of the invention will
become apparent from the detailed description provided hereinafter. It should
be understood that the detailed description and specific examples, while
disclosing variations of the invention, are intended for purposes of illustration

only and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Select examples of variations within the scope of the invention will
become more fully understood from the detailed description and the
accompanying drawings, wherein:

Figure 1 is a cross-section illustrating a plurality of clutches which may
be aligned on the same axis and an electric motor according to a number of
variations.

Figure 2 illustrates a product including a plurality of clutches and an

electric motor according to a number of variations.
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Figure 3 illustrates a cross-section of a product including a plurality of

clutches and an electric motor assembly according to a number of variations.

DETAILED DESCRIPTION OF ILLUSTRATIVE VARIATIONS

The following description of the variations is merely illustrative in nature
and is in no way intended to limit the scope of the invention, its application, or
uses.

A number of variations may include a product including a stator
assembly and/or a rotor assembly wherein at least one of the stator assembly
and/or rotor/magnet assembly includes a central cavity, and at least two
clutch assemblies, wherein at least a portion of each of the two clutch
assemblies is received in the cavity.

A number of variations may include a module wherein a plurality of
clutches and electric motor are received in the same housing.

A number of variations may include two or more clutches inside of a
rotor assembly.

A number of variations may include two or more clutches inside the
rotor assembly with the clutches having the same outer and/or inner diameter.

A number of variations may include an assembly wherein at least a

portion of two or more clutches and rotor laminations are mounted to a
common component.

A number of variations may include an assembly wherein at least a
portion of two or more clutches and rotor laminations are mounted to a
common component, and wherein the common component is supported,
directly or indirectly, on one end of a bearing assembly and the other end
supported by an additional clutch. In a number of variations both ends of the
rotor laminations may be supported by bearing assemblies. In a number of
variations at least one of the bearings are needle bearings on a non-rotating
support.

A number of variations may include a product including a cooling
system in an electric motor and clutch module, wherein the cooling system
involves supplying a flow of cooling/lubrication oil to clutch components, and

then to a rotor assembly and/or stator assembly to extract heat from the motor
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and the clutch assembly components, and wherein the cooling system may be
a part of the transmission oil circuit.

A number of variations may include a cooling system in a motor and
clutch module, wherein the cooling system supplies a flow of
cooling/lubrication oil to clutch components, and then to a rotor assembly
and/or stator assembly to extract heat from the motor and the clutch
assembly components, wherein the cooling system may be independent of
the transmission oil circuit.

A number of variations may include a module containing an electric
motor and multiple clutches, the oil used to actuate the first clutch passes
between an inner shaft, an outer shaft, and through a support seal cover
assembly.

Referring now to Figures 1-3, a product 10 may include, in some select
variations, a housing 12 which may carry a stator assembly 14 including a
stator 16 and a stator sleeve 18. A rotor assembly 20 may be provided in a
central cavity defined by the stator 16. Any of a number of types of rotors
may be utilized including, but not limited to, magnetic, induction, switched
reluctance, variable reluctance rotors and the like. A clutch carrier/rotor hub
22 may be provided and may include a first portion 22a connected to a
bearing assembly 24. In a number of variations 22a may be positioned
anywhere amongest the clutches to provide support of the clutches and/or
rotor assembly. For example, one or more clutches may be positioned to the
right or left of 22a. A second portion 22b may extend generally horizontally
from the first portion 22a and may have attached thereto at least two, or two
or more clutch assemblies, for example, clutch assemblies 26, 28, 30 (e.g.
KO0,K1,K2, respectively). A third portion 22c¢ may extend downwardly from the
second portion 22b. The third portion 22¢c may be connected to rotating
member 25. The rotator assembly 20 may also be secured to the clutch
carrier/rotor hub 22, for example, along the second portion 22b. A first output
31 or second output 32 may be provided and connected to an outer
transmission input shaft and on the other side an input 34 may be provided
and operatively connected to an engine.

The clutch carrier/rotor hub may be constructed of materials such as

steel, iron, aluminum, titanium, composites, and the like.
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Variations in which a housing 12 is provided, the combination of an
electric motor including the stator assembly and rotor assembly having a
plurality of clutches also received in the housing may be assembled and
tested prior to being connected to a transmission system by an original
equipment manufacturer or other supplier.

The arrangement of the clutch carrier/rotor hub may be constructed
and arranged to provide robust support of the plurality clutch assemblies 26,
28, 30 within the housing. As will be appreciated from Figure 1, for example,
at least a portion of first and second clutch assemblies 26, 28 may be
received within a cavity defined by the rotor assembly 20 and/or the stator 16.
In the case of Figure 1 a portion of at least each of the first clutch assembly
26, second clutch assembly 28, and third clutch assembly 30 are received in
the cavity defined by the stator 16.

Referring now to Figure 2, in a number of variations at least a first oil
passage 36 may be provided in the housing 12 In a number of variations
separate oil passages may be provided to separately deliver oil (1) for the
clutches and the stator 16 and/or rotor assembly 20, and (2) high pressure oil
to activate the clutches. In a number of variations, an oil passage for
operating the clutches 26, 28, 30 may travel through passages such as
passages 36a, 38 and 40 to activate the clutches. Lubrication oil may be
provided and may travel for example through passages 36b and passage 38
(or similar passage) and passage 39 to lubricate the clutches 26, 28, 30. One
or more passages 44, 46, and/or 48 may be provided in the clutch carrier/rotor
hub 22 to allow the flow of oil to either or both ends of the stator 16, or either
or both ends of the rotor assembly 20. In a number of variations, an oil
passage 44 may be provided to flow oil under the rotor assembly 20 which
may include one or more grooves (not shown) formed therein to flow the oil to
one or both ends of the rotor assembly 20.

As shown in Fig.2, the clutch carrier/ rotor hub 22 may include a
generally horizontal potion 22d that extends from 22a. Portion 22d carries the
first clutch 26 and the rotor assembly 20. A generally vertical portion 22e
extends from 22d and connects to another generally horizontal portion 22f
that carries the second clutch 28. This horizontal portion 22f connects to a

downward extending portion 22c that is connected to the rotating member 25.
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Referring now to Figure 3, the housing 12 may include an oil passage
50, which in one variation may extend radially to a bore 52 extending in the
axially direction of the product 12. An inner shaft 54 and an outer shaft 62
may be provided. One of passage 56 or passage 58 may extend from the
passage 52 through the inner shaft 54 to an axial passage 59 existing
between the inner shaft 54 and the outer shaft 62. The other of passage 56 or
passage 58 may extend from the passage similar to 52 (but not shown)
through the inner shaft 54 to an axial passage 59 existing between the inner
shaft 54 and the outer shaft 62. A passage 64 may extend from passage 58
and provide lubricating oil to the clutches 26, 28, 30. A passage 66 may
extend from passage 58 and provide high pressure oil to activate the clutches.
Similar to that shown in Figure 2, a plurality of passages 44, 46, and 48 may
be provided through the clutch carrier/rotor hub 22 as desired to provide
cooling oil to the stator 16 and/or rotor assembly. In a number of variations a
variety of torque transfer paths can exist depending upon the actuation of the
clutches. Such paths may include one or more of the following:

1. Torque from combustion engine to E-engine and to transmission

Torque from combustion engine to E-engine
Torque from combustion engine to transmission
Torque from combustion engine and E-engine to transmission
Torque from E-engine to combustion engine
Torque from E-engine to transmission
Torque from E-engine to combustion engine and transmission

Torque from E-engine and transmission to combustion engine

© o N o O s N

Torque from transmission to combustion engine

10. Torque from transmission to E-engine

11. Torque from transmission to E-engine and combustion engine

12. Torque from transmission and combustion engine to E-engine
complete disconnection of transmission and engines

The above description of select variations within the scope of the

invention is merely illustrative in nature and, thus, variations or variants
thereof are not to be regarded as a departure from the spirit and scope of the

invention.
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What is claimed is:

1. A product including a stator assembly and/or a rotor assembly
wherein at least one of the stator assembly and/or rotor assembly includes a
central cavity, and at least two clutch assemblies, wherein at least a portion of

each of the two clutch assemblies is received in the cavity.

2. A product including a module wherein a plurality of clutches and

electric motor are received in the same housing.

3. A product including two or more clutches inside of a rotor
assembly.
4. A product as set forth in claim 3 wherein the clutches have the

same outer and/or inner diameter.

5. A product as set forth in claim 3 wherein at least a portion of two

or more clutches and rotor laminations are mounted to a common component.

6. A product as set forth in claim 5 further comprising rotor
laminations mounted to the common component, and wherein the common
component is supported on one end of a bearing assembly and the other end

supported by an additional clutch or a second bearing assembly.

7. A product as set forth in claim 2 further comprising a cooling
system in the module, wherein the cooling system provides a flow of
cooling/lubrication oil to clutch components, and then to a rotor assembly
and/or stator assembly to extract heat from the motor and clutch assembly
components, and wherein the cooling system is part of the transmission oil

circuit.

PCT/US2017/021718
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8. A product as set forth in claim 2 further comprising a cooling
system in the module, wherein the cooling system supplies a flow of
cooling/lubrication oil to clutch components, and then to a rotor assembly
and/or stator assembly to extract heat from the motor and clutch assembly
components, wherein the cooling system is independent of the transmission

oil circuit.

9. A product as set forth in claim 2 wherein the module provides an
oil path to actuate the first clutch and includes a passage between an inner

shaft, and an outer shaft.

10. A product including a module containing an electric motor and
multiple clutches, the module configured to be assembled and tested by a

manufacturer prior to being installed to an engine and/or transmission.

PCT/US2017/021718
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