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(57) ABSTRACT

A spring retainer assembly, including: a flange plate; a plu-
rality of springs in contact with a radially outer portion of the
flange plate; a first cover plate; a second cover plate; a spring
retainer; and at least one fastening device. The spring retainer
and the first plate substantially surround respective outer cir-
cumferences of the plurality of springs; and the at least one
fastening device is for fixedly connecting the spring retainer
to a torque-transmitting device. In one embodiment, the
spring retainer is axially fixed by the connection to the torque-
transmitting device and includes a first portion, and contact of
the first portion with the first plate positions the first plate in
a desired axial position with respect to the plurality of springs.
In one embodiment, the spring retainer includes a plurality of
protrusions and a circumferential end for each spring is in
contact with a respective protrusion.

18 Claims, 4 Drawing Sheets
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1
GREASE FILLED SPRING RETAINER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit under 35 U.S.C. §119
(e) of U.S. Provisional Application No. 61/228,708, filed Jul.
27,2009.

FIELD OF THE INVENTION

The invention relates to a spring retainer, in particular, for
a grease filled spring retainer for a damper assembly.

BACKGROUND OF THE INVENTION

The prior art teaches the use of separate parts or extra
fabrication steps to perform various functions in the fabrica-
tion or operation of a damper assembly, such as radial spring
retention, providing a smooth surface upon which springs can
operate, washers for attachment to torque-transmitting
devices, and stops.

BRIEF SUMMARY OF THE INVENTION

The present invention broadly comprises a spring retainer
assembly, including: a flange plate; a plurality of springs in
contact with a radially outer portion of the flange plate; a first
cover plate; a second cover plate; a spring retainer; and at least
one fastening device. The spring retainer and the first plate
substantially surround respective outer circumferences of the
plurality of springs; and the at least one fastening device is for
fixedly connecting the spring retainer to a torque-transmitting
device.

In one embodiment, the spring retainer is axially fixed by
the connection to the torque-transmitting device and includes
a first portion, and contact of the first portion with the first
plate positions the first plate in a desired axial position with
respect to the plurality of springs. In one embodiment, the
spring retainer includes a plurality of protrusions and a cir-
cumferential end for each spring is in contact with a respec-
tive protrusion. In one embodiment, the plurality of protru-
sions are formed of a single piece of material with the spring
retainer. In one embodiment, the assembly includes a plural-
ity of spring holder pieces attached to the spring retainer and
the plurality of spring holder pieces form the plurality of
protrusions. In one embodiment, contact between the spring
retainer and the first plate places the flange plate in a desired
axial position. In one embodiment, the spring retainer is hard-
ened. In one embodiment, the assembly includes an annular
indentation formed by the first and second plates and facing in
a substantially axial direction; and a metal inert gas weld, in
the indentation, connecting the first and second cover plates.

The present invention also broadly comprises a spring
retainer assembly, including: a flange plate; a plurality of
springs in contact with a radially outer portion of the flange
plate; a first cover plate; a second cover plate; and a spring
retainer connected to the torque-transmitting device and axi-
ally fixed by the connection to the torque-transmitting device
and including a first portion. The spring retainer and the first
plate substantially surround respective outer circumferences
of'the plurality of springs and contact between the first portion
of'the spring retainer and the first plate positions the first plate
in a desired axial orientation with respect to the plurality of
springs.

In one embodiment, the assembly includes at least one
fastening device, and the at least one fastening device secures
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the spring retainer to the torque-transmitting device. In one
embodiment, the spring retainer includes a plurality of pro-
trusions and a circumferential end for each spring is in contact
with a respective protrusion. In one embodiment, the plurality
of protrusions are formed of a single piece of material with the
spring retainer. In one embodiment, the assembly includes a
plurality of spring holder pieces attached to the spring
retainer and the plurality of spring holder pieces form the
plurality of protrusions. In one embodiment, the contact
between the first portion of the spring retainer and the first
plate places the flange plate in a desired axial position. In one
embodiment, the spring retainer is hardened. In one embodi-
ment, the assembly includes an annular indentation formed
by the first and second plates and facing in a substantially
axial direction and a metal inert gas weld, in the indentation,
connecting the first and second cover plates.

The present invention further broadly comprises a spring
retainer assembly, including: a flange plate; a plurality of
springs in contact with a radially outer portion of the flange
plate; a first cover plate; at least one fastening device; a
second cover plate; and a spring retainer connected to a
torque-transmitting device by the at least one fastening device
and axially fixed by the connection to the torque-transmitting
device and including a first portion. The spring retainer and
the first plate substantially surround respective outer circum-
ferences of the plurality of springs; and contact between the
first portion of the spring retainer and the first plate positions
the first plate in a desired axial orientation with respect to the
second plate and the plurality of springs.

In one embodiment, the spring retainer includes a plurality
of protrusions and a circumferential end for each spring is in
contact with a respective protrusion. In one embodiment, the
plurality of protrusions are formed of a single piece of mate-
rial with the spring retainer. In one embodiment, the assembly
includes a plurality of spring holder pieces attached to the
spring retainer and the plurality of spring holder pieces form
the plurality of protrusions. In one embodiment, the contact
between the first portion of the spring retainer and the first
plate places the flange plate in a desired axial position.

It is a general object of the present invention to provide a
spring retainer assembly with multi-functional components
and a reduced parts count.

These and other objects and advantages of the present
invention will be readily appreciable from the following
description of preferred embodiments of the invention and
from the accompanying drawings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The nature and mode of operation of the present invention
will now be more fully described in the following detailed
description of the invention taken with the accompanying
drawing figures, in which:

FIG. 1A is a perspective view of a cylindrical coordinate
system demonstrating spatial terminology used in the present
application;

FIG. 1B is a perspective view of an object in the cylindrical
coordinate system of FIG. 1A demonstrating spatial termi-
nology used in the present application;

FIG. 2 is FIG. 2 is an exploded perspective view of a
present invention spring retainer assembly;

FIG. 3 is a front view of the spring retainer assembly of
FIG. 2;

FIG. 4 is a cross-sectional view of the spring retainer
assembly of FIG. 2, generally along line 4-4 in FIG. 3;

FIG. 3 is a front view of the spring retainer assembly of
FIG. 2;
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FIG. 4 is a cross-sectional view of the spring retainer
assembly of FIG. 2, generally along line 4-4 in FIG. 3; and,

FIG. 5 is an exploded perspective view of a present inven-
tion spring retainer assembly.

DETAILED DESCRIPTION OF THE INVENTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the invention.
While the present invention is described with respect to what
is presently considered to be the preferred aspects, it is to be
understood that the invention as claimed is not limited to the
disclosed aspects.

Furthermore, it is understood that this invention is not
limited to the particular methodology, materials and modifi-
cations described and as such may, of course, vary. It is also
understood that the terminology used herein is for the purpose
of describing particular aspects only, and is not intended to
limit the scope of the present invention, which is limited only
by the appended claims.

Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood
to one of ordinary skill in the art to which this invention
belongs. Although any methods, devices or materials similar
or equivalent to those described herein can be used in the
practice or testing of the invention, the preferred methods,
devices, and materials are now described.

FIG. 1A is a perspective view of cylindrical coordinate
system 80 demonstrating spatial terminology used in the
present application. The present invention is at least partially
described within the context of a cylindrical coordinate sys-
tem. System 80 has a longitudinal axis 81, used as the refer-
ence for the directional and spatial terms that follow. The
adjectives “axial,” “radial,” and “circumferential” are with
respect to an orientation parallel to axis 81, radius 82 (which
is orthogonal to axis 81), and circumference 83, respectively.
The adjectives “axial,” “radial” and “circumferential” also
are regarding orientation parallel to respective planes. To
clarify the disposition of the various planes, objects 84, 85,
and 86 are used. Surface 87 of object 84 forms an axial plane.
That is, axis 81 forms a line along the surface. Surface 88 of
object 85 forms a radial plane. That is, radius 82 forms a line
along the surface. Surface 89 of object 86 forms a circumfer-
ential plane. That is, circumference 83 forms a line along the
surface. As a further example, axial movement or disposition
is parallel to axis 81, radial movement or disposition is par-
allel to radius 82, and circumferential movement or disposi-
tionis parallel to circumference 83. Rotation is with respect to
axis 81.

The adverbs “axially,” “radially,” and “circumferentially”
are withrespect to an orientation parallel to axis 81, radius 82,
or circumference 83, respectively. The adverbs “axially,”
“radially,” and “circumferentially” also are regarding orien-
tation parallel to respective planes.

FIG. 1B is a perspective view of object 90 in cylindrical
coordinate system 80 of FIG. 1A demonstrating spatial ter-
minology used in the present application. Cylindrical object
90 is representative of a cylindrical object in a cylindrical
coordinate system and is not intended to limit the present
invention in any manner. Object 90 includes axial surface 91,
radial surface 92, and circumferential surface 93. Surface 91
is part of an axial plane, surface 92 is part of aradial plane, and
surface 93 is part of a circumferential plane.

FIG. 2 is an exploded perspective view of a present inven-
tion spring retainer assembly 100.
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FIG. 3 is a front view of spring retainer assembly 100 of
FIG. 2.

FIG. 4 is a cross-sectional view of spring retainer assembly
100 of FIG. 2, generally along line 4-4 in FIG. 3 and rotated
so the top section line is at 12 o’clock. The following should
be viewed in light of FIGS. 2-4. The spring retainer assembly
includes flange plate 102, plurality of springs 104 in contact
with radially outer portion 106 of the flange plate and cover
plate 108. The assembly also includes at least one fastening
device 110 with head 112 and cover plate 114. In one embodi-
ment, cover plate 114 is connected to torque-transmitting
device 116 (shown in FIG. 4) by the fastening device and
axially fixed by the connection to the torque-transmitting
device. In oneembodiment (not shown), cover plate 114 is not
connected to a torque-transmitting device. Note that only a
single device 110 is shown in the figures, although a plurality
of such devices would be used in practice. It should be under-
stood that any fastening device known in the art can be used
for device 110. In the figures a threaded fastener is shown as
a non-limiting example.

The assembly further includes spring retainer 118 con-
nected to the torque-transmitting device by the fastening
device and axially fixed by the connection to the torque-
transmitting device. In one embodiment, the head of the fas-
tening device is in contact with the spring retainer. That is, the
spring retainer acts as a washer for the fastening device, for
example, resisting deformation due to compressive force
applied by the fastening device and diffusing such compres-
sive force across the retainer, thereby protecting plate 114. In
one embodiment (not shown), a lock washer is disposed
between the head of the fastening device and the spring
retainer. The spring retainer and plate 108 substantially sur-
round respective outer circumferences 120 of the springs.
That is, the retainer and spring retain the springs.

Contact between portion 122 of the spring retainer and
plate 108 positions plate 108 in a desired axial orientation, for
example, with respect to plate 114 or the springs. Contact
between portion 122 of the spring retainer and plate 108 or the
springs positions flange plate 102 in a desired axial orienta-
tion. Thus, the spring retainer performs a multiplicity of use-
ful functions. For example, portion 124 of the retainer pro-
vides radial restraint for the springs as well as a smooth
surface along which the spring can expand and contract.
Portion 122 of the retainer provides an axial stop that auto-
matically positions plate 108 in a desired axial location. For
example, the contact between portion 122 and plate 108
places plate 108 in an axial location that prevents plate 108
from crushing or otherwise undesirably inhibiting the opera-
tion of the springs while at the same time providing an axial
restraint for the springs that places the flange plate in a desired
axial position.

In one embodiment (not shown), a ring gear for a starter is
engaged with plate 114.

The multiplicity of useful functions performed by the
spring retainer also includes providing stops for the springs.
In one embodiment, the spring retainer includes a plurality of
protrusions and circumferential end 126 for each spring is in
contact with a respective protrusion. In one embodiment, the
circumferential end includes end cap 127. That is, the protru-
sions circamferentially restraining the springs in one direc-
tion. In one embodiment, for example, as shown in FIGS. 2-4,
plurality of protrusions 128 are formed of a single piece of
material with the spring retainer. That is, the protrusions are
integral to the spring retainer. Thus, each spring is circumfer-
entially restrained by a protrusion 128 and a portion 106 so
that the springs provide a torque path from the torque-trans-
mitting device to flange 102 through the spring retainer.
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FIG. 5 is an exploded perspective view of a present inven-
tion spring retainer assembly 200. The following should be
viewed in light of FIGS. 2-5. The components of assembly
200 are the same as those of assembly 100 with the exception
of spring retainer 202 and plurality of spring holder pieces
204. As noted supra, a spring retainer includes a plurality of
protrusions and circumferential end 126 for each spring is in
contact with a respective protrusion. In one embodiment, for
example, as shown in FIG. 5, the assembly includes a plural-
ity of spring holder pieces 204 attached to the spring retainer
and the plurality of spring holder pieces form the plurality of
protrusions. For example, ends 126 rest against pieces 204.
The spring holder pieces can be secured to the spring retainer
by any means known in the art.

The multi-functionality of the spring retainer advanta-
geously eliminates the need for additional parts and reduces
tooling or fabrication requirements for other parts. For
example, in contrast to the prior art which teaches the use of
a plurality of elements to provide radial restraint and a smooth
operating surface for the spring and a washer for connection
to atorque-transmitting device, the spring retainer, as a single
element, provides the preceding functions. Further, the fab-
rication of the cover plates is simplified since the spring
retainer includes protrusions for circumferentially restraining
the springs. That is, the spring retainer is used to transfer
torque from device 116 to the flange through the springs.
Also, portion 122 provides an axial stop for placement of
plate 108, which eliminates the need to add parts specifically
for this function or simplifies the devices and steps needed to
assemble the spring retainer assembly.

Assembly 100 also simplifies and reduces cost for other
fabrication steps. For example, in one embodiment, annular
indentation 130 is formed by plates 108 and 114. Advanta-
geously, the indention faces in a substantially axial direction
and outward with respect to the assembly as a whole. Thus,
the indention forms a joint of the elements to be joined, plates
108 and 114, which is easily accessible. As a result, elements
to be welded are not shielded by other parts, for example,
plate 108 does not overlap and block access to plate 114.
Therefore, more expensive welding methods, such as laser
welding, are not needed to melt overlapping parts and less
expensive welding operations, such as metal inert gas (MIG)
welding, can be used to join the exposed joint. For example,
in one embodiment, MIG weld 132 in the indentation con-
nects the cover plates.

In one embodiment, the spring retainer is hardened. In one
embodiment, the annular space formed by the spring retainer
and plate 108 is at least partially filled with grease. The
relatively narrow opening in area 134 prevents the grease
from seeping from the annular space when the assembly is at
rest.

Thus, it is seen that the objects of the present invention are
efficiently obtained, although modifications and changes to
the invention should be readily apparent to those having ordi-
nary skill in the art, which modifications are intended to be
within the spirit and scope of the invention as claimed. It also
is understood that the foregoing description is illustrative of
the present invention and should not be considered as limit-
ing. Therefore, other embodiments of the present invention
are possible without departing from the spirit and scope of the
present invention.

What I claim is:

1. A spring retainer assembly, comprising:

an output including a flange plate;

aplurality of springs in contact with a radially outer portion

of the flange plate;

a first cover plate;
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a second cover plate connected to the first cover plate such
that movement of the first cover plate is fixed to move-
ment of the second cover plate;
a spring retainer; and,
at least one fastening device, wherein:
the spring retainer and the first plate substantially sur-
round respective outer circumferences of the plurality
of' springs such that at least a portion of the at least one
spring is disposed between the spring retainer and the
first plate in an axial direction; and,

the atleast one fastening device is for fixedly connecting
the spring retainer to a torque-transmitting device.
2. The spring retainer assembly of claim 1, wherein the
spring retainer is axially fixed by the connection to the torque-
transmitting device and includes a first portion and wherein
contact ofthe first portion with the first plate positions the first
plate in a desired axial position with respect to the plurality of
springs.
3. The spring retainer assembly of claim 1, wherein the
spring retainer includes a plurality of protrusions and wherein
a circumferential end for each spring is in contact with a
respective protrusion.
4. The spring retainer assembly of claim 3, wherein the
plurality of protrusions are formed of a single piece of mate-
rial with the spring retainer.
5. The spring retainer assembly of claim 3, further com-
prising a plurality of spring holder pieces attached to the
spring retainer and wherein the plurality of spring holder
pieces form the plurality of protrusions.
6. The spring retainer assembly of claim 1, wherein contact
between the spring retainer and the first plate places the flange
plate in a desired axial position.
7. The spring retainer assembly of claim 1, wherein the
spring retainer is hardened.
8. The spring retainer assembly of claim 1, further com-
prising:
an annular indentation formed by the first and second cover
plates and facing in a substantially axial direction; and,
a metal inert gas weld, in the indentation, connecting the
first and second cover plates.
9. A spring retainer assembly, comprising:
a flange plate;
a plurality of springs in driving contact with a radially outer
portion of the flange plate;
a first cover plate;
a second cover plate connected to the first cover plate such
that movement of the first cover plate is fixed to move-
ment of the second cover plate; and,
a spring retainer arranged for connection to a torque-trans-
mitting device, arranged to be axially fixed by the con-
nection to the torque-transmitting device, and including
a first portion, wherein:
the spring retainer and the first plate substantially sur-
round respective outer circumferences of the plurality
of'springs such that at least a portion of the at least one
spring is disposed between the spring retainer and the
first plate in an axial direction;

the flange is at least partially rotatable with respect to the
spring retainer and the first and second cover plates;
and,

contact between the first portion of the spring retainer
and the first plate positions the first plate in a desired
axial orientation with respect to the plurality of
springs.
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10. The spring retainer assembly of claim 9 , wherein the
spring retainer includes a plurality of protrusions and wherein
a circumferential end for each spring is in contact with a
respective protrusion.

11. The spring retainer assembly of claim 10, wherein the
plurality of protrusions are formed of a single piece of mate-
rial with the spring retainer.

12. The spring retainer assembly of claim 10, further com-
prising a plurality of spring holder pieces attached to the
spring retainer and wherein the plurality of spring holder
pieces form the plurality of protrusions.

13. The spring retainer assembly of claim 9, wherein con-
tact between a first portion of the spring retainer and the first
plate places the flange plate in a desired axial position.

14. The spring retainer assembly of claim 9, wherein the
spring retainer is hardened.

15. The spring retainer assembly of claim 9, further com-
prising:

an annular indentation formed by the first and second cover

plates and facing in a substantially axial direction; and,

a metal inert gas weld, in the indentation, connecting the

first and second cover plates.

16. A spring retainer assembly, comprising:

a flange plate;

aplurality of springs in contact with a radially outer portion

of the flange plate;

a first cover plate;

at least one fastening device;

a second cover plate:

connected to the first cover plate such that movement of
the first cover plate is fixed to movement of the second
cover plate;

20

25

8

connected to a torque-transmitting device by the at least
one fastening device; and

axially fixed by the connection to the torque-transmit-
ting device; and,
a spring retainer connected to the torque-transmitting
device by the at least one fastening device and axially
fixed by the connection to the torque-transmitting device
and including a first portion and a plurality of protru-
sions, wherein:
the plurality of protrusions is fixedly connected to spring
retainer or is formed from a single piece of material
forming the spring retainer;

the atleast one fastening device is for fixedly connecting
the spring retainer to the torque-transmitting device;

the spring retainer and the first plate substantially sur-
round respective outer circumferences of the plurality
of springs;

contact between the first portion of the spring retainer
and the first plate positions the first plate in a desired
axial orientation with respect to the second plate and
the plurality of springs; and,

a circumferential end for each spring is in contact with a
respective protrusion.

17. The spring retainer assembly of claim 16 , wherein
contact between a first portion of the spring retainer and the
first plate places the flange plate in a desired axial position.

18. The spring retainer assembly of claim 16, further com-
prising a plurality of spring holder pieces attached to the
spring retainer and wherein the plurality of spring holder
pieces form the plurality of protrusions.



