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peller, a turbine runner, damper device, an annular set member and a bearing
assembly. The pump impeller has a pump shell. The damper device is
provided between a drive source and the pump shell in an axial direction of
an output shaft, and has a damper input member that is connected to the
drive source, and a damper output member that is connected to the pump
shell. The damper output member is connected to the annular set member
that is fixed to the pump shell. The damper input member is relatively rotat-
ably supported via the bearing assembly by the annular set member.
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VEHICULAR FLUID POWER TRANSMITTING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001}  The invention relates to a fluid power transmitting device provided in a

vehicle.

2. Description of Related Art

[0002] A vehicular fluid power transmitting device provided in a power
transmission path between a power source of a vehicle and an automatic transmission is
known. This vehicular fluid power trénsmitting device transmits torque generated by
the power source o an input shaft of the automatic transmission via fluid. One known
example of a vehicular fluid power transmitting device is a fluid coupling. A fluid
coupling is provided with a pump impeller and a turbine runner. The pump impeller is
rotatably driven about an axis by a drive source such as an engine. The turbine runner is
rotated about this axis by operating fluid that is pushed out by the pump impeller. In

Japanese Utility Model Application Publication No. 05-050202 (JP 05-050202 U) and

- Japanese Patent Application Publication No. 2010-084852 (JP 2010-084852 A), a torque

converter is described as a vehicular fluid power transmitting device. The torque
converter is provided with not only a pump impeller and a turbine runner, but also a stator
that is arranged between the pump impeller and the turbine runner, in a manner rotatable
about the axis.

[0003]  In this kind of vehicular fluid power transmitting device, an input device
such as a dam.per device or a drive plate that inputs torque from an engine that serves as
the drive source of the vehicle to the pump impeller is fixed to a pilmp shell of the pump
impeller by a plurality of set bolts. The plurality of set bolts are screwed into a plurality

of set blocks that are fixed to the pump shell at predetermined intervals on the

CONFIRMATION COPY
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circumference of a circle by welding or the like.

[0004] One type of damper that may be used as the damper described above is a
damper that has a damper shell that is a damper input member that is connected to the
engine, a spring that is an clastic member that is housed in this damper shell, and a driven
plate that is a damper output member that is connected to the pump shell. Furthermore,
this damper may be provided with a bearing that positions the damper input member and
the damper output member in the radial and axial directions. With this type of damper,
when the driven plate is used for centering wiih respect to the torque converter, the
damper input member that has a large mass is supported via tl{e driven plate and the
bearing. Therefore, the centering accuracy of the damper input member decreases,
which is problematic. If the centering accuracy of the damper input member decreases

in this way, the mass unbalance when the damper rotates will increase, causing the

vehicle to vibrate.

SUMMARY OF THE INVENTION

[0005]  The invention thus provides a vehicular fluid power transmitting device
that improves centering accuracy of a damper input member that forms a damper.

[0006] One aspect of the invention relates to a thicular fluid power
transmitting device that includes a pump im;ﬁeller, a turbine runner, and a damper device,
an annular set member and a bearing assembly. The pump impeller has a plurality of
pump blades inside of a pump shell to which torque from a drive source is input. The
turbine runner has a plurality of turbine blades provided in positions opposite the pump
blades, and a hub portion that supports the turbine blades. The turbine runner is
supported by a shaft end ‘portion of an output shaft, and is rotated by receiving operating
fluid pushed out by the pump blades. The damper device 1s provided between the drive
source and the pump shéll in an axial direction of the output shaft, and has a damper input
member that is conneeted to the drive source, an elastic member housed inside the
damper input member, and a damper output member that is connected to the pump shell.

The damper device suppresses pulsation of torque that is transmitted from the drive
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source to the pump shell. The damper output member is connected to the annular sct
member that is fixed to the pump shell. The damper input member is relatively
rotatably supported via the bearing assembly by the annular set member.

[0007]  According to the vehicular fluid power transmitting device structured in
this way, the damper output member is fixed to the annular set member that is fixed to the
pﬁmp shell, and the damper input member is relatively rotatably supported via the
bearing assembly. 'I‘imrefore, the damper input member is directly and rotatably
supported by the annular set member that is fixed to the pump shell, via the bearing

assembly. Here, the damper input member is a part that has a relatively large mass,

among the parts that form the damper. Therefore, the centering accuracy of the damper

“input member is able to be increased, so vibration produced when the damper rotates is

able to be suppressed.

{0008] In fhe aspect of the invention, the damper output member may have a
radially outer portion to which torque from the damper input member is transmitted via
the elastic inernber, and a radially inner portion that is fixed to an end surface on the drive
source side of the annular set member in the axial direction. Furthermore, the damper
input member may have a second radially outer portion within which the elastic member
and the first radially outer portion are housed, and a cylindrical boss portion that is
curved so as to reach farther toward a radially inner side of the radially innef portion.
Also, the annular bearing may be fitted in between a radially outer surface of the
cylindrical boss portion and a radially inner surface of the annular set member.
Accordingly, the bearing assembly is provided on the radially inner side of the annular set
member, so mounting space on the radially outer side of the annular set member can be
ensured regardless of the plate thickness of the damper output member, and consequently,
mountability of the damper can be increased.

[0009]  In addition to the above configuration, the annular set member may have
a plurality of female threaded holes into which a plurality of set bolts screw, and the
plurality of female threaded holes may extend in th¢ axial direction. Furthefmore, the

radially inner portion may be fastened to the annular set member by the set bolts, Also,
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the damper input member may have the through-holes that are opposite, in the axial
direction, the set bolts. Accordingly, mounting space ou the radially outer side of the
ammular set member can be ensured regardless of the plate thickness of the damper output
member, so mountability of the damper can be increased.

[0010] In addition to the above configuration, the annular bearing may be fitted
to the radially inner surface of the annular set member, as well as fitted to a radially inner
surface of the radially inner portion. Accordingly, the centering accuracy between the
damper input member and the damper oulput member can be increased, so vibration of

the vehicle can be even further suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011}] Features, advantages, and technical and industrial significance of

" exemplary embodiments of the invention will be described below with reference to the

accompanying drawings, in which like numerals denote like elements, and wherein:

FIG. 1 is a sectional view of the structure of a vehicular torque converter according
to one example embodiment of the invention;

FIG. 2 is an enlarged view of the vehicular torque converter in FIG. 1 inside of a
hou_sing;

FIG. 3 is a front view showing the structure of an annular set member that is fixed to-
a pump shell of the vehicular torque converter in FIG. 1, in which half of the annular set
member has been cut away; and

FIG. 4 is a sectional view taken along line III — III in FIG 2, illustrating a

through-groove formed in the annular set member.

DETAILED DESCRIPTION OF EMBODIMENTS
[0012]  Hereinafter, example embodiments of the invention will be described in
detail with reference to the accompanying drawings.
| [0013]  FIG. | is a sectional view of the structure of a torque converter 10 that is

a vehicular fluid power transmitting device according to one example embodiment of the



9]

10

15

20

25

WO 2013/045994 PCT/IB2012/001864

5

invention. FIG. 2 is an enlarged view of the vehicular torque converter in FIG. 1 inside
of a housing, showing the torque converter 10 provided inside a cylindrical housing 8 of
the vehicle. The torque converter 10 is provided with a pumpv impeller 12, a turbine
runner 14, a lock-up clutch' 16, a one-way clutch 18, and a stator 20. The torque
converter 10 multiplies torque input from a crankshaft 22 of an engine 21 that serves as a
drive source, and outputs the multiplied torque from an input shaft 26 of a transmission
24 that serves as an output shaft of the torque converter 10.

[0014]  The pump impeller 12 includes a disc-shaped front shell 12a, a vear shell
12b, a pump shell 12¢, and pump blades 12d. The pump shell 12c is connected to the
crankshaft 22 of the engine 21 via a drive plate 32 and a damper device 34. Also, the
pump shell 12c¢ is rotated about an axis C at the same rotation speed as the crankshatft 22.
The plurality of pump blades 12d are arranged overlapping each another in the
circumferential direction inside of a radially outer portion of the rear shell 12b. The
turbine runner 14 includes a disc-shaped hub portion 14a, a cylindrical shaft portion 14b,
a turbine shell 14¢, and turbine blades 14d. The disc-shaped hub portion 14a is
spline-engaged with a shaft end portion of the input shaft 26, and is relatively rotatably
abutted against the front shell 12a via a sliding ring 12e (i.e., abutted against the front
shell 12a via the sliding ring 12e in a manner so as to be able to rotate relative to the front
shell 12a). The cylindrical shaft portion 14b protrudes from the center of the hub
portion 14a and is spline-engaged with the shaft end portion of the input shaft 26. The
plurality of turbine blades 14d are fixed to a radially outer portion of the hub portion 14a,
in a manner overlapping with each other in the circumferential direction and opposing the
pump blades 12d. The turbine runner 14 is provided so as to rotate, together with the
input shaft 26, about the axis C. The stator 20 includes a circular disc portion 20a and a
circular cylindrical portion 20b. A radially outer portion of the circular disc portion 20a
constitutes stator blades 20d. These stator blades 20d are positioned between the pump

blades 12d of the pump impeller 12 and the turbine blades 14d of the turbine runner 14 in

the axial direction of the input shaft 26. A radially inner portion of the stator 20

constitutes the circular cylindrical portion 20b. The circular cylindrical portion 20b is
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fitted with the one-way clutch 18. The stator 20 is rotatably supported about the axis C

via the one-way clutch 18 by a cylindrical fixed shaft 28 that is a non-rotatable member

* that ig fixed to the housing 8.  Also, a first thrust bearing 44 on a front side is intefposed

between the stator 20 and the hub portion 14a of the turbine runner 14, and a second
thrust bearing 46 on a rear side is interposed between the stator 20 and the rear shell 12b.
Therefore, the position of the stator 20 in the direction of the axis C is determined. Here,

the front side refers to the side that is relatively closer to the engine 21 in the direction

~ along the axis C. Also, the rear side refers to the side that is relatively closer to the

transmission 24 in the direction along the axis C. Also, the direction along the axis C
may also be simply referred to as the “axial direction”. That is, the axial direction of the
output shaft of the torque converter 10 may also be regarded aé the direction along the
axis C.

[0015] A partition wall 24a is provided inside the housing 8. The partition wall
24a divides the housing 8 into a space in which the transmission 24 is housed and a space
in which the torque converter 10 is housed. A hydraulic pump 30 is provided on this
partition wall 24a. The hydraulic pump 30 includes a pump body 30a, a pump cover
30b, an inner ring gear 30c, and an outer ring gear 30d. The pump body 30a is fixed to
the partition wall 24a. The pump cover 30b is fixed to th_e pump body 30a. The inner
ring gear 30c and the outer ring gear 30d are rotatably housed in a space formed between
the pump body 30a and the pump cover 30b, and are in mesh with each other. A shaft
end of a cylindrical shaft 12f is engaged in a relatively non-rotatable manner with the
inner ring gear 30c, i.e., in a manner so as not to be able to rotate relative to the inner ring
gear 30c. The cylindrical shaft 12f is arranged radially inward.of the rear shell 12b of
the pump impeller and protrudes in the axial direction. As a result, the hydraulic pump
30 is rotatably driven by the engine 21. The hydraulic pump 30, i.e., the pump body 30a,
protrudes out from the partition wall 24a in a conical shape in the axial direction toward -
the torque converter 10 side, i.e., the engine 21 side or the input side. The input shaft 26
protrudes out im;o the space 1 which the torque converter 10 is housed, and supports the

torque converter 10, in a state rotatably supported by the partition wall 24a via a bearing,
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[0016]  The rear shell 12b of the pump impeiler 12 constitutes a portion of the
pump impeller 12 on the output side of the pump shell 12c, i.e.,, on the side thaf is
relatively close to the transmission 24 in the axial direction. Also, the front shell 12a
constitutes a portion of the pump impeller 12 on the input side of the pump shell 12¢, i.e.,
on the side that is relatively close to the engine 21 in the axial direction. Hereinafter,
when not specifically stated, the output side or the transmission 24 side refers to the side
relatively close to the transmission 24 in the axial direction. Similarly, when not
specifically stated, the input side or the engine 21 side refers to the side relatively close to
the engine 21 in the axial direction. The radially outer portion of the rear shell 12b and
the radially outer portion of the front shell 12a are offset so as to protrude toward the
output side of the pump shell 12c, i.e., the transmission 24 side. Therefore, the radially
inner portion of the rear shell 12b is concaQe-shapcd toward the input side and receives a
tip end portion of the pump body 30a. That is, the tip end portion of the pump body 30a
overlaps in the radial direction with the radially outer portion of the rear shell 12b. Asa
result, space is able to be utilized efficiently, so the dimension of the torque converter 10
in the direction of the axis C is short.

[0017]  The pump blades 12d are also offset toward the output side. Here, the
pump blades 12d are arranged on an inside wall surface of the radfally outer portion of
the rear shell 12b that protrudes toward the transmission 24 side. Therefore, the stator
blades 20d and the turbine blades 14d are also similarly offset toward the output side, i.e.,
the transmission 24 side, while maintaining a constant relative positional relationship
with the pump blades 12d. In this example embodiment, the circular disc portion 20a of
the stator 20 is formed in a conical shape. The radially outer portion of the of the
circular disc portion 20a is positioned closer to the transmission 24 than the circular
cylindrical portion 20b in the axial direction. Accordingly, the stator blades 20d are
offset toward the output side of the torque converter 10 so as not to overlap in the radial
direction with the one-way clutch 18. Also, the hub portion 14a of the 'furbine runner 14

is formed in a conical shape. The radially outer portion of the hub portion 14a overlaps
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in the radial direction with the one-way clutch 18. Therefore, the turbine blades 14d are
offset toward the output side such that a portion of the turbine blades 14d does not
overlap in the radial direction with the one-way clutch 18, and a portion of the turbine
blades 14d does overlap in the radial direction with the one-way clutch 18.

|0018]  The lock-up clutch 16 includes a circular disc-shaped piston 16a and an
amnular friction element 16b. The radially center portion of the piston 16a is slidably
engaged with the radially outer surface of the cylindrical shaft portion 14b that protrudes
from the radially inner portion of the hub portion 14a of the turbine runner 14. The hub
portion 14a is relatively non-rotatably engaged with the shaft end portion of the input
shaft 26. Also, the piston 16a is relatively non-rotatably engaged with an engaging
protrusion l4e that protrudes from the turbine shell 14c.  The annular friction element
16b is fixed to radially outer portion of the piston [6a, or a portion of the inside of the
front shell 12a opposing the radially outer portion of the piston 16a. The annular
friction element 16b directly connects the turbine runner 14 and the pump impeller 12 to
each other by frictional force. The radially outer portion of the front shell 12a
constitutes a portion of the pump shell 12¢ that is relatively close to the input side of the
pump shell 12c, i.e., the engine 21 side iﬁ the axial direction. In this configuration, the
radially outer portion of the front shell 12a is offset so as to protrude toward the output
side , i.e., the transmission 24 side in the axial direction. Therefore, the radially outer
pbrtion of the piston 16a is also similarly offset so as to protrude toward the output side,
i.e., the transmission 24 side in the axial direction, thus preventing interference with the -
front shell 12a and the turbine runner 14, In this way, the radially outer portions of the
front shell 12a and the piston 16a of the lock-up clutch 16 are offset toward the output
side in the axial direction, such that the radially outer portion of the piston 16a and the
friction element 16b that is fixed thereto overlap in the radial direction with the one-way
clutch 18.

[0019]  The drive plate 32 that is fixed to the shaft end of the crankshaft 22 of
the engine 21 includes a circular disc-shaped portion 32a and a ring gear 32b. The ring

gear 32b is fixed to a radially outer portion of the circular disc-shaped portion 32a so as
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to be in mesh with a pinion of a stator motor. not shown. The damper device 34 is
provided between this drive plate 32 and the front shell [2a that forms a front portion of
the pump shell 12c.

[0020]  The damper device 34 includes a circular disc-shaped driven plate 38
and a‘damper shell 42. A radially inner portion of the driven plate 38 is fixed to the
front shell 12a via a ring-shaped annular set member 35 that is concentric with the axis C.
Also, notches 38a are formed in a plurality of locations at equidistant intervals in the
radially outer portion of the driven plate 38. The notches 38a are open to the radially
outer side so as to receive two types of damper springs, i.e., a large damper spring 36a
and a small damper spring 36b. The large damper spring 36a and the small damper
spring 36b are wound in coil-shapes such that the circumferential direction Qf the damper
device 34 is a longitudinal direction of the large dampef spring 36a and the small damper
spring 36b, and are concentric with each other. The damper shell 42 is rotatably
supported about the axis C via an annular bearing 40 by the annular set member 35 that is
fixed to the front shell 12a, as well as fixed to the circular disc-shaped portion 32a of the
drive plate 32. Also, the damper shell 42 includes circular colurr;nar-shaped spaces that
extend in the cj}'c111nfel'ential direction for receiving the pair of damper springs, i.e., the
large damper sbring 36a and the small damper spring 36b, so as to cover the outer
peripheries thereof. These circular columnar-shaped spaces are formed in é plurality of
locations at equidistant intervals in the circumferential direction. Pulsation of torque
transmitted from the engine 21 is absorbed by the large damper spring 36a and the small
damper spring 36b contracting in the circumferential direction, i.e., the longitudinal
direction thereof, in response to an offset in the rotational phase between the driven plate
38 and the damper shell 42. In this example embodiment, the damper shell 42 serves as
a damper input member, the driven plate 38 serves as a damper output member, the
annular bearing 40 serves as a bearing assembly, and the large damper spring 36a and the
small damper spring 36b each serve as an elastic member. ‘

[0021] Of the parts that make up the damper device 34, the damper shell 42 has

the largest mass. The damper shell 42 is relatively rotatably supported via the annular
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bearing 40 by the annular set member 35 that is fixed to the front shell 12a, such that the
centering accuracy of this damper shell 42 is increased and vibration produced during
rotation is consequently suppressed. That is, the driven plate 38 is housed inside the
damper shell 42, and has a radially outer portion to which torque from the damper shell
42 is transmitted via the large damper spring 36a and the small damper spring 36b, and a
radially inner portion that is fixed to an end surface on the drive source side of the
annular set member 35. The damper shell 42 has a radially outer portion 42a and a
cylindrical boss portion 42b. The radially outer portion 42a houses the large damper
spring 36a, the small damper spring 36b, and the radially outer portion of the driven plate
38. The cylindrical boss portion 42b is curved so as to reach tarther toward a radially
inner side than the radially inner portion of the driven plate 38. The annular bearing 40
is fitted in between the radially outer surface of the cylindrical boss portion 42b and the
radially inner surface of the annular set member 35. Also, an outer race of this annular

bearing 40 is also fitted to the radially inner surface-of the radially inner portion of the

_driven plate 38, so the centering accuracy between the damper shell 42 and the driven

plate 38 is also increased. Further, the radially inner portion of the driven plate 38 is
fastened to-the annular set member 35 by set bolts 52. The damper shell 42 has
through-holes 42c that are opposite, in the axial direction, the set bolts 52. A tool for
fastening the set bolts 52 passes through the through-holes 42c.. This kind of structure
ensures mounting space on the radially outer side of the annular set member 35 regardless
of the plate thickness of the driven )plate 38, and thus increases mountability of the
daraper device 34. Iﬁ this éxample embodiment, the radially outer portion of the driven
plate 38 serves as a first radially outer portion, and the radially outer portion of the
damper shell 42 serves as a second radially outer ponion;

[0022]  The d.amper shell 42 is provided with a spring housing space S and a
radially inner side opening K. The spring housing space S includes the plurality of
circular columnar spaces described above and a communication space that communicates

the plurality of circular columnar spaces with each other in the circumferential direction.

_ The opening width in the axial direction of the radially inner side opening K is smaller
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than the diameter of the large damper spring 36a. A].s‘o, the radially inner side of the
communication space is open to the radially inner side opening K. The radially outer
portion of the driven plate 38 is fit into this opening K. Also, a pair of spring steel seal
members 50 that is fixed by rivets 48 on both sides of the driven plate 38 seals this
opening K. A lubricant such as grease, for example, is filled into the spring housing
space S.

(0023} As described above, the radially outer portion of the front shell 12a that
constitutes the input side portion, i.e., the engine 21 side portion, of the pump shell 12c is
offset so as to protrude toward the output side, i.e., the transmission 24 side. Therefore,
an annular space X is formed between the radially outer portion of the front shell 12a and
the drive plate 32, on the input side of the front shell 12a, i.e., on the engine 21 side.
The damper device 34 is arranged in this annular space X. A center position PD of the
damper device 34 in the direction of the axis C is positioned farther to the output side
than the shaft end of the input shaft 26. The center position PD passes through the
center of the large damper spring 36a and the small damper spring 36b.  Also, the center
position PD is positioned farther to the output side than an end surface of the input side of
the cylindricai shaft portion 14b that is positioned on the radially inner portion of the
turbine runner 14. Furthermore, the center position PD is positioned farther to the
output side than a tip end on the input side of the radially inner portion of the front shell
12a.  As is evident from this, the damper device 34 is positioned so as to overlap in the
radial direction with the shaft end portion of the input shaft 26, the radially inner portion
of the turbine runner 14, i.e., the cylindrical shaft portion 14b, and the radially inner
portion of the front shell 12a. Accordingly, the radially inner portion of the front shell
12a that constitutes the input side portion of the pump shell 12¢ protrudes farther toward
the input side, i.e., the engine 21 side, than the radially outer portion of the front shell 12a,
and overlaps with alimost the entire damper device 34 in the radial direction.

[0024]  As a result, with the damper device 34, the large damper spring 36a and
the small damper spring 36b are positioned on the radially outer side, so the coil diameter

and the coil wire diamecter can both be larger than they can be with the related art.  Thus,
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the damper device 34 has good flexible damper performance, with a large torsion angle
with respect to a change in torque. As a result of the damper device 34 having such
good damper performance, torque vibration is able to be effectively reduced, so the
engine 21 can be operated in a low speed, high load operating range with good

5  combustion efficiency. Also, when running in a locked-up (i.e., direct drive) state by the
lock-up clutch 16, the torque converter 10 is supbox“ced by the input shaft 26 via the
piston 16a and the turbine runner 14. At this time, the damper device 34 overlaps with
the input shaft 26, so when a disturbance such as vibration is input, vibration of the
damper device 34 is suppressed. Thus, the damper device 34 is able to be even more

10  stably supported. Also, as described above, the damper device 34 is positioned such
that the center position PD in the direction of the axis C overlaps in the radial direction
with the shaft end of the input shaft 26 and the cylindrical shaft portion 14b of the turbine
runner 14. Therefore, good operability is able to be achieved during assembly when
supporting the torque converter 10 and fitting the one-way clutch 18 and the input shaft
15 26
[0025]  FIG. 3 is a front view, from the engine 21 side, of the annular set member
© 35 that is fixed to the front shell 12a by welding or the like. FIG. 4 is a sectional view
taken along line III — I1I in FIG. 3 of a cross section of the annular set member 35. In
FIGS. 3 and 4, a plurality of female threaded holes 54 are formed in (i.€., through) the
20  annular set member 35 to fix the driven plate 38 to the front shell 12a.  The set bolts 52
that pass through the driven plate 38 are screwed into the female threaded holes 54.
Also, a plurality of interference preventing holes 56 for pre';'enting interference with the
rivets 48 are formed as blind holes in the annular set member 35. Also, through-grooves
58 that extend through in the radial direction are formed in the surface on the front shell
| 25  12aside of the annular set member 35.  The through-grooves 58 are formed in positions
where the interference preventing holes 56 are formed. In this configuration, an annular
space SS is formed by being surrounded by the radially inner surface of the annular set
member 35, the annular bearing 40, and the front shell 12a, and opens to the radially

inner side. These through-grooves. 58 serve as communication paths that discharge
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water collected in the annular space SS to the radially outer side by centrifugal force or
gravity. |

[0026] As described above, according to the torque converter 10 of this example
embodiment, in the damper device 34, the damper shell 42 that has the largest mass of allv
of the parts that make up the damper device 34 is relatively rotatably supported via the
annular bearing 40 by the annular set member 35 that is fixed to the front shell 12a.
Therefore, the centering accuracy of the damper shell 42 is increased, so vibration
produced during rotation is able to be suppressed.

[0027]  Also, with the torque converter 10 of this example embodiment, the
driven plate 38 includes the radially outer portion that is housed inside the damper shell
42, and the radially inner portion that is fixed to the end surface on the drive source side
of the annular set member 35. Torque from the damper shell 42 is transmitted via the
large damper spring 36a and the small damper spring 36b to the radially outer portion of
the driven plate 38. The damper shell 42 includes the radially outer portion 42a and the

cylindrical boss portion 42b. The radially outer portion 42a houses the large damper

- spring 36a, the small damper spring 36b, and the radially outer portion of the driven plate

38. The cylindrical boss portion 42b is curved so as to reach farther toward the radial
inside than the radially inner portion of the driven plate 38.  Also, the annular bearing 40
is fitted in between the radially outer surface of the cylindrical boss portion 42b and the
radially inner surface of the annular set member 35. In this way, the annular bearing 40
is provided on the radially inner side of the annular set member 35. As a result,
mounting space on the radially outer side of the annular set member 35 can be ensured
regardless of the plate thickness of the driven plate 38, so mountability of the damper can
be increased.

[0028]  Also, according to the torque converter 10 of this example embodiment,
the p]urélity of female threaded holes 54 that the plurality of set bolts 52 screw into are
formed in the direction of the axis C in the annular set member 35, Thé radially inner
portion of the driven plate 38 is fastened to the annular set member 35 by the set bolts 52.

Also, the damper shell 42 has the through-holes 42c that are opposite the set bolts 52,
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Therefore, mounting space on the radially outer side of the annular set member 35 can be
ensured regardless of the plate thickness of the driven plate 38, so mountability of the
damper device 34 can be increased.

{0029] Also, according to the torque converter 10 of this example embodiment,
the annular bearing 40 is fitted to the radially inner surface of the annular set member 35,
as well as fitted to the radially inner surface of the radially inner p'ortion of the driven
plate 38. Therefore, the centering accuracy between the damper shell 42 and the driven
plate 38 is able to be increased, so vibration of the vehicle is able to be further
suppressed.

[0030] = While example embodiments of the invention have been described in
detail with reference to the drawings, the invention may also be applied in other modes.

[0031] For example, in the example embodiment described above, the torque
converter 10 is given as one example of the vehicular fluid power transmitting device, but
the vehicular fluid power transmitting devipe may also be a fluid coupling.

[0032]  Further, in the example embodiment described above, the annular
bearing 40 that is formed by a ball bearing is used as the bearing assembly, but it may
also be formed by a metal bearing or a roller bearing or the like,

[0033] AIISO, in the example embodiment described above, the damper device 34
has two types of damper springs, i.e., the large damper spring 36a and the small damper
spring 36b, but it may also have one type or three types of damper springs. Also, the
.damper device 34 may have another structure or shape, e.g., the sizes and/or positions of
the damper springs may be different.

[0034] Further, in the example embodiment described above, the blades 12d of
,the pump impeller 12, the blades 14d of the turbine runner 14, and the blades 20d of the
stator 20 are offset toward the output side. However, the offset amount does not
necessarily have to be such that the blades 20d of the stator 20 are offset to a position
where they do not overlap with the one-way clutch 18.

[0035] The example embodiments and modes described above are merely

examples. The invention may be carried out in modes that have been modified or
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improved in any of a variety of ways based on the knowledge of one skilled in the art.
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CLAIMS;

1. A vehicular fluid power transmitting device comprising:

a pump ifnpeller that has a plurality of pump blades inside of a pump shell to which
torque from a drive source is input;

a turbine runner that has a plurality of turbine blades provided in positions opposite
the pump blades , and a hub portion that supports the turbine blades , is supported by a
shaft end portion of an output shaft , and is rotated by receiving operating fluid pushed
out by the pump blades ;

a damper device that is provided between the drive source and the pump shell in an
axial direction of the output shaft, has a damper input member that is connected to the
drive source, an elastic member housed inside the damper input member, and a damper
output member that is connected to the pump shell, and suppresses pulsation of torque
that is transmitted from the drive source to the pump shell;

an annular set member to which the damper output member is connected and which
is fixed to the pump shell; and

a bearing assembly via which the damper input member is relatively rotatably

supported by the annular set member.

2. The vehicular fluid power transmitting device according to claim 1, wherein: the
damper output member has a first radially outer portion to which torque from the damper
input member is transmitted via the elastic member, and a radially inner portion that is
fixed to an end surface on the drive source side of the annular set member in the axial
direction;

the damper input member has a éecond radially outer portion within which the
elastic member and the first radially outer portion are housed, and a cylindrical boss

portion that is curved so as to reach farther toward a radially inner side than the radially

inner portion; and
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the bearing assembly is fitted in between a radially outer surface of the cylindrical

boss portion and a radially inner surface of the annular set member.

3. The vehicular fluid power transmitting device according to claim 2, wherein: the
annular set member has a plurality of female threaded holes into which a plurality of set
bolts sérew; |

the plurality of female threaded holes extend in the axial direction; and

the radially inner portion is fastened to the annular set member by the set bolts; and
the damper input member has 'through-holes that are opposite, in the axial direction, the

~

set bolts.

4. The vehicular fluid power transmitting device according to claim 2 or 3, wherein
the annular bearing is fitted to the radially inner surface of the annular set member, as

well as fitted to an radially inner surface of the radially inner portion.
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