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TITLE
MULTI-PIECE DRIVESHAFT ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION
This application is claiming the benefit, under 35 U.S. C. 119(e), of the
provisional U.S. patent application which was granted Serial No. 61/988,447
and filed on May 5, 2014, the entire disclosure of which is hereby incorporated

by reference.

BACKGROUND OF THE INVENTION

This invention relates in general to a multi-piece driveshaft assembly. In
particular, this invention relates to a coupling shaft assembly for a multi-piece
driveshaft assembly.

A driveline assembly is used to transmit rotational power from a source,
such as an engine, to a driven component, such as a pair of wheels. In a
typical driveline assembly, a driveshaft is included. One type of driveshatt is
commonly referred to as a “multi-piece” driveshaft and includes multiple shafts
which are connected together and rotatably supported. Typically, the multi-
piece driveshaft includes a driveshaft assembly and a coupling shaft assembly.
The coupling shaft assemblies known in the art are complex, heavy and
expensive to manufacture.

Accordingly, it would be desirable to provide an improved coupling shaft
assembly that overcomes the deficiencies of the known designs to provide an

improved multi-piece driveshaft assembly.

BRIEF SUMMARY OF THE INVENTION

Embodiments of a multi-piece driveshaft assembly are provided.

In an embodiment, the multi-piece driveshaft assembly includes a
driveshaft assembly. The driveshaft assembly comprises a yoke provided at an
end thereof. A universal joint is attached to the yoke. A coupling shaft
assembly includes a tube yoke and tube. The tube yoke is attached near an

end thereof to the universal joint and at or near an opposite end thereof to the



10

15

20

25

30

WO 2015/171557 PCT/US2015/029166

2

tube. A rotational support member is attached to and surrounds a portion of an
outer surface of the tube yoke.

In another embodiment, the multi-piece driveshaft assembly comprises a
driveshaft assembly. The driveshaft assembly comprises a yoke provided at an
end thereof. A cardan type universal joint is attached to the yoke. A coupling
shaft assembly comprises a tube yoke and a tube. The tube yoke and the tube
are aligned along a longitudinal axis of the coupling shaft assembly. A portion
of the tube yoke is substantially U-shaped in cross-section. The tube yoke is
attached near an end thereof via a pair of spaced apart lug ears to the cardan
type universal joint and at or near an opposite end thereof to the tube by a
weld. The tube is of a length and has a substantially constant inner diameter
and outer diameter over the length thereof. A rotational support member
comprises an inner race. The inner race abuts a shoulder portion of the tube
yoke and is directly attached to and surrounds a portion of an outer surface of
the tube yoke. The inner race defines an inner diameter. The inner diameter is
of a size that is equal to that of the outer diameter of the tube. A support

assembly is attached to an outer race of the rotational support member.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a plan view of a portion of a multi-piece driveshaft assembly in
accordance with the invention;

FIG. 2 is a cross-sectional view of an embodiment of a portion of a
coupling shaft assembly of the multi-piece driveshaft aésembly of FIG. 1;

FIG. 3 is a cross-sectional view of another embodiment of a portion of a
coupling shaft assembly of the multi-piece driveshaft assembly of FIG. 1;

FIG. 4 is a cross-sectional view of another embodiment of a portion of a
coupling shaft assembly of the multi-piece driveshaft assembly of FIG. 1;

FIG. 5 is a cross-sectional view of another embodiment of a portion of a
coupling shaft assembly of the multi-piece driveshaft assembly of FIG. 1; and

FIG. 6 is a cross-sectional view of another embodiment of a portion of a

coupling shaft assembly of the multi-piece driveshaft assembly of FIG. 1.



10

15

20

25

30

WO 2015/171557 PCT/US2015/029166

3

DETAILED DESCRIPTION OF THE INVENTION

It is to be understood that the invention may assume various alternative
orientations and step sequences, except where expressly specified to the
contrary. It is also to be understood that the specific assemblies and processes
illustrated in the attached drawings, and described in the following specification
are simply exemplary embodiments of the inventive concepts. Hence, specific
dimensions, directions, or other physical characteristics relating to the
embodiments disclosed are not to be considered as limiting, unless expressly
stated otherwise. Also, although they may not be, like elements in various
embodiments may be commonly referred to with like reference numerals within
this section of the application.

A multi-piece driveshaft assembly will be described herein. The multi-
piece driveshaft assembly will be described in connection with a vehicle (not
depicted). The multi-piece driveshaft assembly may have applications to on-
highway and off-highway vehicles. However, it should be understood that the
multi-piece driveshaft assembly could also have industrial, locomotive, and
aerospace applications.

Referring now to the drawings, there is illustrated in FIG. 1 a multi-piece
driveshaft assembly 10.

The multi-piece driveshaft assembly 10 comprises a driveshaft assembly
12. The driveshaft assembly 12 comprises a tube and a yoke. The tube is
attached to the yoke. The tube may be attached to thé yoke utilizing
conventional methods of attachment such as, for example, welding or
mechanical fasteners. The yoke is provided at an end of the driveshaft
assembly 12.

A universal joint 16 is attached to the yoke. The universal joint 16 may
comprise a journal cross and bearing cups. Preferably, the universal joint 16 is
of the cardan type. Cardan type universal jointé known in the art are suitable
for use in the multi-piece driveshaft 10.

The multi-piece driveshaft assembly 10 also comprises a coupling shaft
assembly 14, 14A, 14B, 14C, 14D operably coupled to the driveshaft assembly

12 via the universal joint 16. In operation, torque supplied by the vehicle’s
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transmission (not depicted) is communicated to the coupling shaft assembly 14,
14A, 14B, 14C, 14D and to the driveshaft assembly 12 via the universal joint
16.

Referring now to FIGs. 1-6, the coupling shaft assembly 14, 14A, 14B,
14C, 14D comprises a tube yoke 18, 18A and a tube 44, 44A, 44B, 44C.
Preferably, the tube yoke 18, 18A is formed from a rigid and durable material.
A preferred material for use in forming the tube yoke 18, 18A is aluminum.
However, the tube yoke 18, 18A may be formed from other rigid durable
materials such as steel or high strength cast iron. Preferably, the tube 44, 44A,
44B, 44C is formed from a rigid and durable material such as, for example, a
metal or metal alloy. In an embodiment, the tube 44, 44A, 44B, 44C is formed
of aluminum. However, the tube 44, 44A, 44B, 44C may be formed of another
metal such as steel.

The tube yoke 18, 18A is attached to the universal joint 16 near an end
of the tube yoke 18, 18A. The tube yoke 18, 18A comprises a pair of spaced
apart lug ears 20. The lug ears 20 are spaced apart from each other by
approximately 180 degrees. Each lug ear 20 is attached to a body portion 22,
22A of the tube yoke 18, 18A and extends in a generally axial direction from the
body portion 22, 22A. The lug ears 20 define one end of the tube yoke 18,
18A. Preferably, the lug ears 20 are formed in a unitary fashion with the body
portion 22, 22A. Each lug ear 20 has a generally cylindrical opening 24 formed
therethrough. The cylindrical openings 24 are positioned near the end of the
tube yoke 18, 18A defined by the lug ears 20. The openings 24 are coaxial
with one another. The universal joint 16 is attached to the coupling shaft
assembly 14, 14A, 14B, 14C, 14D via the openings 24.

Each lug ear 20 includes an inner surface 26 and an outer surface 28.
The inner surface 26 and the outer surface 28 extend from opposite ends of
each opening 24 to the body portion 22, 22A. The inner surfaces 26 face each
other and separate the outer surfaces 28 from each other. A pair of side
surfaces 30, 32 are provided between the inner surface 26 and the outer

surface 28 of each lug ear 20.
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The body portion 22, 22A comprises a base 34 and a wall 36, 36A. The
base 34 is preferably formed in a unitary manner with the wall 36, 36A such
that the body portion 22, 22A is substantially U-shaped in cross-section. A
longitudinal axis 38 of the coupling shaft assembly 14, 14A, 14B, 14C, 14D
extends through the center of the body portion 22, 22A.

The base 34 has an inboard surface 40 and outboard surface 42. When
the tube yoke 18, 18A is attached to a tube 44, 44A, 44B, 44C, the inboard
surface 40 is positioned in a substantially perpendicular relationship with the
tube 44, 44A, 44B, 44C. The outboard surface 42 is positioned radially in from
the inner surfaces 26 of the lug ears 20. A cavity 46 is defined by the base 34
and the wall 36. Providing the tube yoke 18, 18A with the cavity 46 reduces the
weight of the coupling shaft assembly 14, 14A, 14B, 14C, 14D.

The wall 36, 36A is generally annular and extends from the base 34 in a
generally axial direction therefrom opposite the lug ears 20. A fillet portion 50
connects an inner surface 52 of the wall 36, 36A to the inboard surface 40 of
the base 34. The wall 36, 36A comprises a shoulder portion 54, seat portion 56
and tube seat portion 58, 58A.

A ramped transition 60 connects the shoulder portion 54 to the base 34.
The shoulder portion 54 extends in an axial direction and is generally annular.

The shoulder portion 54 has an outer surface 62. The outer surface 62 defines

- adiameter. Preferably, the diameter defined by the outer surface 62 is of a

size that is substantially constant.

The seat portion 56 is directly attached to the shoulder portion 54. The
seat portion 56 has an inner surface 64 and an outer surface 66. The inner
surface 64 defines an inner diameter of the seat portion 56. Preferably, the
inner diameter is of a size which is substantially constant or gradually changes
(increases or decreases) in an axial direction. Additionally, the outer surface
66 defines an outer diameter of the seat portion 56. The outer diameter
defined by the outer surface 66 is of a size which may be substantially
constant.

The tube seat portion 58, 58A is directly attached to the seat portion 56.
The tube seat portion 58, 58A is of a generally cylindrical shape. The tube seat
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portion 58, 58A has an inner surface 68, 68A, an outer surface 70, 70A and an
end surface 72, 72A, which connects the inner surface 68, 68A to the outer
surface 70, 70A on ends thereof. Also, the end surface 72, 72A of the tube
seat portion 58, 58A defines a second end of the tube yoke 18, 18A which is
opposite the end of the tube yoke 18, 18A defined by the lug ears 20. The
inner surface 68, 68A defines an inner diameter of the tube seat portion 58,
58A. In an embodiment like the one illustrated in FIG. 3, the inner diameter
defined by the inner surface 68A is of a size which may be substantially
constant. However, in another embodiment like the one illustrated in FIG. 2,
the inner diameter defined by the inner surface 68 may be of a size which
decreases toward the end surface 72 of the tube seat portion 58. Additionally,
the outer surface 70, 70A defines an outer diameter of the tube seat portion 58,
58A. The outer diameter defined by the outer surface 70, 70A is of a size
which may be substantially constant.

The tube 44, 44A, 44B, 44C and the tube yoke 18, 18A are aligned
along and with the longitudinal axis 38 of the coupling shaft assembly 14, 14A,
14B, 14C, 14D. Preferably, the tube 44, 44A, 44B, 44C is attached to the tube

- yoke 18, 18A at or near the second end of the tube yoke 18, 18A. More

particularly, the tube 44, 44A, 44B, 44C is attached to the tube seat portion 58,
58A of the tube yoke 18, 18A. The tube 44, 44A, 44B, 44C can be attached to
the tube seat portion 58, 58A in any number of manners. However, it is
preferred that the tube 44, 44A, 44B, 44C is attached to the tube seat portion
58, 58A by a weld 82, 82A. The weld 82, 82A can be formed by any one of a
friction, laser, mig (metal inert gas), magnetic pulse or other welding process.
In an embodiment like the one shown in FIG. 2, afirst end 74 of the tube 44 is’
attached to the end surface 72 of the tube seat portion 58. In another
embodiment like the one shown in FIG. 3, the first end 74 of the tube 44 abuts
a discrete transition 76 located between the seat portion 56 and tube seat
portion 58A. In this embodiment, an inner surface 78 of the tube 44 surrounds
the outer surface 70A and end surface 72A of the tube seat portion 58A.

The tube 44, 44A, 44B, 44C extends from the first end 74 to a second
end (not depicted) thereof and is of a length that is defined between the first
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end 74 and the second end. The length of the tube 44, 44A, 44B, 44C may be
predetermined. The tube 44, 44A, 44B, 44C comprises an outer surface 80,
80A, 80B, 80C. In certain embodiments like those illustrated in FIGs. 2-6, the
tube 44, 44A, 44B, 44C is a hollow, generally cylindrical member. In these
embodiments, the outer surface 80, 80A, 80B, 80C defines an outer diameter
of the tube 44, 44A, 44B, 44C. In an embodiment like the one illustrated in
FIGs. 2-3, the outer diameter of the tube 44 is substantially constant over the
length of the tube 44. In other embodiments like the ones illustrated in FIGs. 4-
6, the outer diameter of the tube 44A, 44B, 44C has two or more portions which
are of a different size. For example, as iIIustratedv in FIG. 4, the outer diameter
may comprise a first diameter portion 114A and a second diameter portion
116A. In this embodiment, the first diameter portion 114A is of a size which is
greater than that of the second diameter portion 116A. Also, in this
embodiment, a transition portion 118A of the outer diameter may increase in
size from the second diameter portion 116A to the first diameter portion 114A.
In another embodiment like the one illustrated in FIG. 5, the first diameter
portion 114B is of a size which is less than that of the second diameter portion
116B. Also, in this embodiment, the transition portion 118B of the outer
diameter may decrease in size from the second diameter portion 116B to the
first diameter portion 114B. In yet another embodiment like the one illustrated
in FIG. 6, the first diameter portion 114C is of a size which is equal to that of
the second diameter portion 116C. In this embodiment, a pair of transition
portions 118C of the outer diameter connect a third diameter portion 120C to
the first diameter portion 114C and the second diameter portion 116C. The
third diameter portion 120C is of a size which is less than that of the first
diameter portion 114C and the second diameter portion 116C.

In certain embodiments like the ones illustrated in FIGs. 2 and 4-5, the
outer surface 80, 80A, 80B of the tube 44, 44A, 44B is aligned with the outer
surface 70 of the tube seat portion 58. In these embodiments, at least a portion
of the outer diameter defined by the outer surface 80, 80A, 80B of the tube 44,
44A, 44B is of a size which is equal to that of the outer diameter defined by the
outer surface 70 of the tube seat portion 58. It should be appreciated that
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when describing the similarity of two diameters of the multi-piece driveshaft 10,
the term “equal to” may mean that the diameters being referenced are exactly
the same size or are substantially equal in size to one another. In other
embodiments like the ones illustrated in FIGs. 3 and 6, the outer surface 80,
80C of the tube 44, 44C is aligned with the outer surface 66 of the seat portion
56. In this embodiment, the outer diameter defined by the outer surface 80,
80C of the tube 44, 44C is of a size which is equal to that of the outer diameter
defined by the outer surface 66 of the seat portion 56.

In certain embodiments like those illustrated in FIGs. 2-6, the inner
surface 78, 78A, 78B, 78C of the tube 44, 44A, 44B, 44C defines an inner
diameter of the tube 44, 44A, 44B, 44C. In embodiments like the ones
illustrated in FIGs. 2-3, the inner diameter of the tube 44 is substantially
constant over the length of the tube 44. In other embodiments like the ones
illustrated in FIGs. 4-6, the inner diameter of the tube 44A, 44B, 44C has two or
more portions which are of a different size. For example, as illustrated in FIG.
4, the inner diameter may comprise a first diameter portion 122A and a second
diameter portion 124A. In this embodiment, the first diameter portion 122A is of
a size which is greater than that of the second diameter portion 124A. Also, in
this embodiment, a transition portion 126A of the inner diameter may increase
in size from the second diameter portion 124A to the first diameter portion
122A. In another embodiment like the one illustrated in FIG. 5, the first
diameter portion 122B is of a size which is less than that of the second
diameter portion 124B. Also, in this embodiment, the transition portion 126B of
the inner diameter may decrease in size from the second diameter portion
124B to the first diameter portion 122B. In yet another embodiment like the
one illustrated in FIG. 6, the first diameter portion 122C is of a size which is
equal to that of the second diameter portion 124C. In this embodiment, a pair
of transition portions 126C of the inner diameter connect a third diameter
portion 128C to the first diameter portion 122C and the second diameter portion
124C. The third diameter portion 128C is of a size which is less than that of the
first diameter portion 122C and the second diameter portion 124C.
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At or near its second end, the tube 44, 44A, 44B, 44C may be coupled to
another yoke (not depicted) or another shaft assembly (not depicted).

The coupling shaft assembly 14, 14A, 14B, 14C, 14D also comprises a
rotational support member 84. The rotational support member 84 provides
support for the rotation of the coupling shaft assembly 14, 14A, 14B, 14C, 14D
and the multi-piece driveshaft assembly 10. The rotational support member 84
is located in a center portion 86 of the multi-piece driveshaft assembly 10.

More particularly, the rotational support member 84 is positioned on the multi-
piece driveshaft assembly 10 between the tube 44, 44A, 44B, 44C and the
universal joint 16 and is directly attached to the tube yoke 18, 18A. One or
more additional rotational support members (not depicted) may also be
provided in the center portion of the multi-piece driveshaft assembly to provide
additional rotational support thereto.

The rotational support member 84 is attached to and surrounds a portion
of the outer surface of the tube yoke 18, 18A. Preferably, the rotational support
member 84 abuts the shoulder portion 54. More preferably, the rotational
support member 84 abuts the shoulder portion 54 and is directly attached to the
outer surface 66 of the seat portion 56. The rotational support member 84 can
be attached to the outer surface 66 via one or more of an interference type fit, a
retainer 88 or staking. A preferable interference type fit is a press fit. However,
it should be appreciated that additional types of interference fits may be utilized
to attach the rotational support member 84 to the seat portion 56. A preferable
type of retainer 88 is a slinger. In certain embodiments like those shown in
FIGs. 2 and 3, the slinger is an annular member having a minor diameter
portion 90, which is provided around the outer surface 66 of the seat portion 56,
and a major diameter portion 92, which extends radially out from the minor
diameter portion 90. A curved transition portion 94 connects the minor
diameter portion 90 to the major diameter portion 92 and abuts the rotational
support member 84. However, additional types of retainers such as, for
example, a snap ring (not depicted) may be utilized to attach the rotational
support member to the outer surface. In embodiments (not depicted) where a

snap ring is utilized as the retainer, an annular groove is provided in the outer
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surface of the seat portion for engaging the snap ring. Alternatively, another
type of retainer may be used to secure the rotational support member to the
outer surface of the seat portion. Staking processes known in the art are
suitable for attaching the rotational support member to the seat portion.
Preferably, the rotational support member 84 has an axis of rotation
which is aligned with the longitudinal axis 38 of the coupling shaft assembly 14
14A, 14B, 14C, 14D. The rotational support member 84 has an aperture 96

which defines an inner diameter thereof. The inner diameter defined by the

‘aperture 96 is of a size which is greater than that of the inner diameter defined

by the inner surface 64 of the seat portion 56. In certain embodiments, the
inner diameter defined by the aperture 96 is of a size which is greater than or
equal to that of the outer diameter defined by the outer surface 80, 80A, 80B,
80C of the tube 44, 44A, 44B, 44C. In an embodiment, the size of the inner
diameter defined by the aperture 96 is equal to that of the outer diameter
defined by the outer surface 70 of the tube seat portion 58. In yet another
embodiment, the size of the inner diameter defined by the aperture 96 is equal
to the outer diameter defined by the outer surface 66 of the seat portion 56.

In an embodiment (ndt depicted), the rotational support member is a
bushing. Referring now to FIG. 2, in another embodiment, the rotational
support member 84 is a bearing 98. However, the rotational support member is
not limited to being one of the above as other members which provide support
for the rotation of the coupling shaft assembly 14, 14A, 14B, 14C, 14D and the
multi-piece driveshaft assembly 10 may be utilized in practicing the invention.

Preferably, the bearing 98 is a sealed, pre-lubricated assembly. The
bearing 98 comprises an inner race 100, an outer race 102 and a plurality of
balls 104. The balls 104 are provided between the inner race 100 and the
outer race 102 to allow the inner race 100 to rotate with respect to the outer
race 102. The inner race 100 is provided such that it surrounds a portion of
and is directly attached to the outer surface 66 of the seat portion 56. In an
embodiment, the inner race 100 is positioned between the shoulder portion 54
of the tube yoke 18, 18A and the retainer 88. Preferably, the inner race abuts

the shoulder portion 54. Also, in these embodiments, the inner race 100
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defines the aperture 96. The inner race 100 is preferably press-fit onto the
outer surface 66 of the seat portion 56. Thus, prior to forming the multi-piece
driveshaft assembly 10, the diameter defined by the aperture 96 may be of a
size that is slightly less than that of the diameter defined by the outer surface
66 of the seat portion 56.

The rotational support member 84 is attached to a support assembly
106. When the rotational support member is a bearing, the outer race 102
thereof is attached to the support assembly 106. The outer race 102 is
attached to and may be press-fit into an inner portion 108 of the support
assembly 106.

The support assembly 106 comprises an isolator 110 which is attached
to and separates the inner portion 108 from an outer portion 112 of the support
assembly 106. The inner portion 108 is an annular member and may be
formed from a metal, metal alloy, plastic or other materials. The isolator 110 is
preferably made from a flexible material such as, for example, rubber or the
like. In certain embodiments, the isolator 110 may be formed from an
elastomeric material. The outer portion 112 may be formed from a metal, metal
alloy, plastic or other materials and is attached to the vehicle body (not
depicted). Preferably, the outer portion 112 is an annular member. However, it
should be appreciated that the outer portion 112 may not be annular and may
be of another shape.

In accordance with the provisions of the patent statutes, the present
invention has been described in what is considered to represent its preferred
embodiments. However, it should be noted that the invention can be practiced
otherwise than as specifically illustrated and described without departing from

its spirit or scope.
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CLAIMS:

1. A multi-piece driveshaft assembly, comprising:

a driveshaft assembly which comprises a yoke provided at an end
thereof;

a universal joint is attached to the yoke;

a coupling shaft assembly comprises a tube yoke and tube, the tube
yoke is attached near an end thereof to the universal joint and at or near an
opposite end thereof to the tube; and

a rotational support member is attached to and surrounds a portion of an

outer surface of the tube yoke.

2. The multi-piece driveshaft assembly of claim 1, further comprising

a support assembly which is attached to the rotational support member.

3. The multi-piece driveshaft assembly of claim 1, wherein the

universal joint is of the cardan type.

4, The multi-pieée driveshaft assembly of claim 1, wherein the tube
comprises an outer diameter that is substantially constant and an inner

diameter that is substantially constant.

5. The multi-piece driveshaft assembly of claim 1, wherein the tube
comprises an outer diameter that has two or more portions which are of a
different size and an inner diameter has two or more portions which are of a

different size.

6. The multi-piece driveshaft assembly of claim 1, wherein the
rotational support member is positioned on the multi-piece driveshaft assembly

axially between the tube and the universal joint.
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7. The multi-piece driveshaft assembly of claim 1, wherein the
portion of the outer surface of the tube yoke surrounded by the rotational

support member comprises a substantially constant diameter.

8. The multi-piece driveshaft assembly of claim 1, wherein the tube
yoke comprises a body portion which is substantially U-shaped in cross-

section.

9. The multi-piece driveshaft assembly of claim 1, wherein the
rotational support member comprises an inner diameter and the tube
comprises an outer diameter, and the inner diameter of the rotational support

member is of a size with is equal to a size of the outer diameter of the tube.

10.  The multi-piece driveshaft assembly of claim 1, wherein the tube
yoke comprises an outer surface which is equal in diameter to that of an outer

surface of the tube.

» 11.  The multi-piece driveshaft assembly of claim 1, wherein the
rotational support member is located in a center portion of the multi-piece

driveshaft assembly.

12.  The multi-piece driveshaft assembly of claim 1, wherein the
rotational support member is a bearing which comprises an inner race, an outer

race and a plurality of balls provided between the inner race and the outer race.

13.  The multi-piece driveshaft assembly of claim 1, wherein the tube

and tube yoke are attached via a weld.

14.  The multi-piece driveshaft assembly of claim 2, wherein the
support assembly comprises an isolator which is attached to an inner annular

member and an outer member.



10

15

20

25

30

WO 2015/171557 PCT/US2015/029166

14

15.  The multi-piece driveshaft assembly of claim 2, the tube yoke
being attached to the cardan type universal joint via a pair of spaced apart lug

ears.

16.  The multi-piece driveshaft assembly of claim 12, wherein the
inner race is directly attached to a seat portion and abuts a shoulder portion of

the tube yoke.

17.  The multi-piece driveshaft assembly of claim 14, wherein the
inner annular member is attached to an outer race of the rotational support

member and the outer member is attached to a vehicle body.

18.  The multi-piece driveshaft assembly of claim 16, wherein the
inner race is positioned between the shoulder portion and an annular retainer

attached to the outer surface of the tube yoke.

19. A multi-piece driveshaft assembly, comprising:

a driveshaft assembly which comprises a yoke provided at an end
thereof;

a cardan type universal joint is attached to the yoke;

a coupling shaft assembly comprises a tube yoke and a tube, which are
aligned along a longitudinal axis of the coupling shaft assembly, a portion of the
tube yoke is substantially U-shaped in cross-section and the tube yoke is
attached near an end thereof via a pair of spaced apart lug ears to the cardan
type universal joint and at or near an opposite end thereof to the tube by a
weld, the tube is of a length and has a substantially constant inner diameter
and outer diameter over the length thereof;

a rotational ‘support member comprises an inner race, the inner race
abuts a shoulder portion of the tube yoke and is directly attached to and
surrounds a portion of an outer surface of the tube yoke, the inner race defines
an inner diameter and the inner diameter is of a size that is equal to that of the

outer diameter of the tube; and



10

15

20

25

30

WO 2015/171557 PCT/US2015/029166

15

a support assembly is attached to an outer race of the rotational support

member.

20.  The multi-piece driveshaft assembly of claim 19, wherein the
support assembly comprises an isolator which is attached to an inner annular
member and an outer member, and the inner annular member is attached to an
outer race of the rotational support member and the outer member is attached

to a vehicle body.
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