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(57) Abstract: A clutch in which a pressure plate that elastically pushes the clutch disc toward the input side rotating member side is
arranged on an opposite side of the clutch disc from the input side rotating member, such that the clutch disc is sandwiched between
the pressure plate and the input side rotating member, and the pressure, plate is connected to a rotating body that rotates together
with the input side rotating member, by a connecting mechanism, includes a first connecting portion that transmits torque from the
rotating body to the pressure plate as a tensile load so as to increase a rotation speed of the output side rotating member, and a
second connecting portion that transmits torque from the pressure plate to the rotating body as a tensile load so as to increase a rota-

tion

speed of the input side rotating member.
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1
CLUTCH

BACKGROUND OF THE INVENTION

1. Field of the Invention
[0001]  The invention relates to a clutch configured to transmit torque by placing a

~ clutch disc in frictional contact with an input side rotating member.

2. Description of Related Art
[0002] A clufch configured to transmit torque by squeezing a clutch disc with a
flywheel that rotates together with an output shaft of an engine, and a pressure plate that is
connected to this ﬂywheel via a clutch cover is known. One such clutch is described in
Japanese Patent Application Pubhcatlon No. 2010 78156 (Jp 2010 78156 A). In the
clutch described in JP 2010-78156 A, the flywheel and the clutch cover are integrated, and
the pressure plate is providéd 50 as to be able to move in the axial dire'ction, on the inner
side ‘of the clutch cover. Also, a strap plate formed by a plurality of plate members
stécked together is provided so as to both apply elastic force in a direction that moves the
pressure plate éway from the clutch disc, and make the clutch cover and the pressure plate
-rotate together.. More specifically, one end portion of the strap plate is connected to the
clutch cover, and the other end portion of the strap plate is 'connectéd tov.the pressure plate
in a positiori offset in the circumferential direction from a fixing bortion that is connected
to the clutch cover. Also, a release mechanism that is configured to apply el’asfic force of
a diaphragm spring ina dilrection against the elas\tic force of the strap plate, and that reduce

the elastic force of this diaphragm spring, is also provided.

- SUMMARY OF THE INVENTION
[0003]  The clutch provided with a strap plate such as that described in JP
2010-78156 A is normally conﬁgured suéh that a tensile load is applied to the strap plate

when transmitting output torque from an- engine to a driving wheel. With a clutch

CONFIRMATION COPY
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2
configured to apply a tensile load to the strap plate when transmitting output torque from
an engine to the dﬁving Q;/heel in this v;/ay, a compression load is applied to the strap plate
when transmitting torque frorﬁ the output sidé_ of the clutch such that the engine speed
increases. Therefore, when torque transmitted from the output side of the clutch such that
thé engine speed increases is large, the durability of thé strap plate may end up decreasing.

‘ [0004] Also, when a fensile load is applied to the strap plate, a component force
of this tensile load acts in a direction that moves the strap plate away from the clutch disc.
The comporientrfor‘ce of the tensile ldad dpplied to the pressure plate i\n,this way is able to
be estimated relatiVely_ easily from the rigidity of the strap plate and the torque input to the
clutch and the like. On the other hand, when a compression load is applied to the strap

-plate, a component force of this compression load acts to push .the pressure plate toward
the clutch disc side. In this case, it is relatively difficult to estimate the load that pushes
the pressufe plate tdward the clutch disc side, so controllability of the transfer torque
capacity of the clutch may decrease. | |

[0005] The invention provides a clutch reducing a comprAéssion load applied to a
strap plate. |

[0006]. A ﬁfst aspect of the invention relates to a clutch that includes an input si&e
rotating member, an output side rotating member, a clutch disc, a pressure plate, a rotéﬁng
body, and a connecting mechanism. The clutch ‘disc is connected to the output‘ side
~ rotating member and is arranged opposing the input side rotating ‘member. The clutch
disc-is configured to transmit torque by being placed iﬁ frictional contact with the input
side rotating member. The pressure plate is arranged on an opposite side of the clutch
disc from thev in}:)ut side rotating member, such fhat the clutch disc is sandwiched between
the pressﬁre plate and the input side rotating member. The pressure plate is configured to
elastically push the clutch disc toward the input side rotating member side. The rotating

‘body is configured to rotate together with the input side rotating member. The connecting
mechanism connecfs the rotating body to the pressure plate, and is configured to transmit
torque between the rotating -body and the pressure plate: Thev connecting mechanism

includes a first connecting portion and a second connecting portion. The first connecting
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portion is configured to transmit torque from the rotating body to the pressure plate as a
tensile load so as to increase a rotation speed of the output side rotating member. The
second connecting‘member is configured to transmit torque from the pressure plate to the
rotating bédy as a tensile load so as to increase a rotation speed of the.inbut side rotating
member. '

- [0007] According to this aspecf, the connecting ‘mechanism is configured to
transmit torque as a tensile load when torque is input from fhe input side rotating member
s0 as to increase the rotation speed of the output side rotating member, as well as when
torque is input from the output side rotating member so as to increase the rotation speed of
the input side rotating member, s0 a decrease in durability due to a compression load being
eXéessively applied to the connécting mechanism is able to be inhibited or prevented.
Alsé, a component fopce of a load applied to the connecting mechanism is able to be
‘inhibited or prevented from acting in a direction that pushes the pressure plate in the axial
direction, so controllability of friction force betweén the pressure plate and the clutch disc
is éble to be inhibited or prevented from decreasing.

[0008] ‘In the aspect described above, the connecting mechanism may include a
first fixing poﬁion, a second fixing portion, and a third fixing portion. The first fixing
iporti-on may be located betweé_n the second fixing portion and the third fixing portion in a
circumferential direction. The first fixing porﬁion may be connected to one of the rotating
body and the pfessure plate. The second fixing portion and the third fixing portioh may
be 'connected to the other of the rotating body and the pressure plafe.

[0009] . In the aspect described above, a position of the first fixing portion, a
position of the second fixing portion, and a position of the third fixing portion may be
.conﬁglllred to be the same position in an axial direction when the clutch disc _contécts the
pressure plate and torque is transmitted.

[0010] ~ According to this aspect, a component force of a load applied to the
connecting mechanism in the direction in which the pressure plate pushes the clutch disc is
able to be inhibitéd or prevented even if a compression or tensile load is applied to the

connecting mechanism.  As a result, controllability of the friction force between the
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pressure plate and the clutch disc is able to Be inhibited or pfevented from decreasing.

| [0011] In the aspect described above, the conneéting mechanism may include a
third éonnecting portion and a fourth connecting portion. The third connecting portion is
connected to the first fixing portion éﬁd the second fixing portion, and is configured to
elastically deform in an axial direction. The fourth connecting portion is connected to the
first fixing portion and the third fixing portion, and is configured to elastically deform in
the axial direétion*. A length of the fhird connecting portion is the same as a length of the
fourth cohnecting portion.

[0012] According to this aspect, a friction surface of the pressﬁré' plate that
contacts the ciu_tch disc is able to be inhibited or prevented from slanting when the pressure
plate moves in the axial direction. As a result, a torsional load or the like is inhibited or
prevented from being applied to the portion of the connecting mechanism that is connected
to the pressure plate, so the durability- of the connecting mechanism is able to be inhibited
| or prevented frorﬂ decreasing.

[0013] In thé aspect described above, the first cohnecting portion may have a first
bent portion that protrudes in an axial direction, and the second connecting portion may
have a sécond b_ent‘ portion that protrudes in the axial direction.

[0014)  According to this aspect, the bent portions elastically deform when the
pressure plate moves in the axial direction. Therefore, the pressure plate is inhibited or
preVentea from mdving in the' circumferential direction as the bent portions elastically
deform. 'Con_sequently, the pfessure plate and the clutch disc’: are able to be sufficiently -
separated. As a result, the transmission of torque due to unintentional contact between
the pressure plate and the clutch disc is able to be inhibited or prevented. ~Also, this kind
of structure makes it possible to inhibit or prevent the pressure plate and a member that
applies a load that changes the friction force between the pressure piate and the clutch disc
to the pressure plate, from moving relative to one another in the circumferential direction.

As a result, the durability 6f fhe'pressure plate is able to be inhibited or prevented from
decreasing. |

[0015]  In the aspect described above, a protrusion amount in the axial direction
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with respect to a length in a longitudinal direction of one of the first bent portion and the
second bent pertion is less than a protrusion amount in the axial direction with respect to a
length in a llongitudinal direction of the other of the first bent portibn and the second bent
portion. The first bent portion and the second bent portion may be configured to transmit
- torque as the tensile load. Also, the torque may be the larger of torque that is transmrtted

from the rotating body to the pressure plate as the tensile load so as to increase the rotation
speed of the output side rotating member, and torque that is transmitted from the pressure
plate to the rotating body as the tensile load so as to increase the rotation speed of the input
side rotating member. -

| [0016] | According to this aspect, the rigidity with respect‘ to a tensile load is able
to be increased. As a result, the durability o_f the connecting mechanism is able to be
inhibited or prevented from decreasing.

[0017]  The clutch according to the aspect 'described_above may also .include a
fourth fixing portiQn that connects the first connecting portion and the second connecting
nonion ‘to the pressure plate. Also, the first connecting portion may include a fifth
cennecting portion that is configured to elastically deform such that the fourth fixing
portion mot/es only in an axial direction, when the pressure plate moves in the axial
directien. Also, the second’ connecting portion may include a sixth connecting portion

-that is configured to elastically deform such that the fourth ﬁxing portion moves only in
the axial direction, when the pressure plate moves in the axial direction.

[0018]  According to this 'aspect when the pressure‘ plate' moves in the axial

. direction, it is 1nh1b1ted or prevented from 31multaneously movmg in the circumferential
direction. Therefore the pressure plate and the clutch d1sc are able to be sufficiently
separated. As a result, the transmission of torque due to unintentional contact between
the pressure plate and the clutch disc is able to be inhibited of prevented. Also, this kind
_of structure makes it possible to inhibit or prevent the pressure plate and a}member that
“applies a load that changes the friction force between the pressure plate and the clutch disc
to the pressure plate, from moving relative to one another in the circumferential direction.

As a result, the durability of the pressure plate is able to be inhibited or prevented from
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degreasing.

[0019] The clutch-according to the aspect .described above may also include a
fifth fixing portion that connects the connecting meéhanism to one of the rotating body and
the pressure plate, and the connecting mechanism may be configured to move rélative to
" the fifth fixing portion in a circumferentfal direction of the pressure plate.

_[0020] According to this éspect, when the pressure plate moves in the axial
direction, it is inhibited or prevented from simultaneously moving in the circumférenti.al
direction. Therefore, the pressure yplate and the clutch disc are able to be sufficiently
separated. ~As a result, the transmission of torque due to unintentionél contact between
the ‘pressure plate and the clutch disc is able to be inhibited or prevented. Also, this kind
of structﬁre makes it possible to inhibit 'or"prevent_the pressure plate and é member that
applies a load that changes the friction force between the preséure plate and the clutch disc
to the pressure plate, from moving relative to one another in the circumferential direction.
As a result, fhe durability of the pressure plate 1s able to be inhibited or prevented from
decfeasing. |

[0021] In the aspect described above, the connecting mecha}nism may include a
first plate member that has a ﬁrst through-hole in a location where one of the rotating body
and the pressure plate is connected: Also, the fifth fixing portion may include a first
fixing member that is disposed in the first through-hole, and an outer diameter of ihe first
fixing member may be smaller than an inner diameter of the- first through-hole sucgh~ that
the pressure plate moves relative to the first plate member in the circumferential direction.

[0022] In the aspect described above, the connecting mechanism may inciude a
second plate member and a third plate member. One end portion of the second plate
member may have a second thr_ough-hble. The third plate member may be provided

-adjacent to the second plate member in the circumferential direction: One end portion of
the third plate member may have a third through-hole. Also,. the fifth fixing portion may
include a second fixing member that is arranged in the second through-hole and the third
throﬁgh—hole so as to connect the second plate member and the third plate member to one

of the rotating body and the pressure plate. A gap between the second fixing member and
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an inside wall s»u'rfé_c‘e of the second through-hble on the third plate member side fnay be
smaller than a gap between the 'second fixing member and an inside wall surface of the
‘third through-hble that is opbosite an inside wall surface on the second plate member sjde,
when torque is not being'input to-either the. second plate member or the third plate member.
. [0023] ‘ ‘Accor‘ding to this aspect,.one of the plate members transmits torqué as a

tensile load. In other words, a compression load is able to be inhibited or prevented from
being applied to the ofher.plate member. As a result, the durabiliiy of the connecting
mechanism is able to be inhibited or pfevente‘d from decreasing. ' |

[0024] In ‘the aspect described above, a rigidity of one vof the first connecting
portion and fhe second connecting portion is higher than a rigidity of the other of the first
connecting portion and t}ie secénd connecting portion.  The first connecting portion and
the second connecting ;;ortion may be co‘nﬁgured to transmit torque as the tensile load.
Also, the torque may be the larger of torque that is transmitted from the rotating body to
the pressure plate as the tensile load so as to increase the rotation speed of the output side
rotating member, and torque that is transmitted from the pressure plate to the rotating body
as the tensile load so as to increase the rotation speed of the input side rotating member.

[0025] In the aspect described above, the input side rotating member may include
an dutput shaft of an engine mounted in a vehicle, énd the outpuf side rotati.ng member
may be connected to a cranking portion configured to crank the engine by rotating the
oﬁtput shaft. '

[0026] In the aspect described above, the cranking portion may inf:lude an eiectric

motor mounted in the vehicle.

 BRIEF DESCRIPTION OF THE DRAWINGS
0027) Features, advantages, and technical and industfial  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 illustrating the acﬁon ofa clutéh according to one exarnple

embodiment of the invention, and shows a state in which torque is’beihg input from a
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clutch cover to a pressure piate SO as to increase a rotation speed of an output side rotating
member; |

FIG. 2 is a sectional view showing a state in which torque is being inbut from the
pressure plate to the clutch cover so as to increase a'rotation speed of an input side rotating
member, in the clutch shown in FIG. 1;

FIG. 3A is a sectional vie;w illustrating one example of a structure of the clutch =
according to the example embodiment, and shows a state in which the clutch is
transmitting torque, in an example in‘whi(A:h arch portions are formed protruding toward the
clutch cover side, and FIG. 3B is a sectional view illustrating one example of a structure of
.the clutch according to the example embodiment, and shows a‘state in which the clutch is’
transmitting torque, in an example in which arch portions are formed brotruding toward the
pressure plate sidée;} | |

FIG. 4 is a sectional view showing a ‘stafe in which the clutch shown in FIG 3A is
interrupting the transrhis_sion of torque;

FIG. 5 is a side view illustrating an example of the structure of the clutch according to
the example embodiment; |

FIG 6 is a side view illustrating another example of the‘ structure of the clutch
'acco_rding to the exémplé embodiment; |

FiG. 7 is a sectional view taken along line VII - VI in FIG. 6;

FIG. 8 is a sectional view illustrating yet another exarhple of the structure of the
clutch according to the example embodiment, and shows a state in which the clutch is
transfnitting torque; o

FIG. 9 is a sectional view showing a state in which the clutch shoWn in FIG. 8 is
interrupting the transmission of torque;

FIG. 10 is a sectional view illustrating an example of the structure of a clutch capable
of transmitting torque by only one strap plate, and shows a state in which torque is being
input from the pressure i)laté to the clutch cover so as to increase fhe rotation speed of the
inpuf side rotating member; | |

FIG. 11 is a sectional view of a state in which torque is being input from the clutch -
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cover to thé pressure plate so as to increase the rotation' speed of the output side rotating
merr_lber,' in the clutch in FIG. 10;

FIG. 12 is a view illustrating the rigidity of the strap plate;

FIG. 13 is a sectional view illustrating an example of the structure of a clutch in
which the rigidity of one connecting portion is able to.be improvéd;

FIG.14 is a sectional view illustrating an example of a structure in which a plurality
of strap plates are provided in a continuous manner; |

FIG. 15 is a sectional view illustrating another example of a structure in which a =
plurality of strap plates are provided in a continuous fnanner; |

FIG. 16 is a sectional view illustrating yet another example of a structure in which a
plurality of strap plafes are provided in a continuous manner; |

FIG. 17 is a sectional view illustrating an_example of the structure of a clutch
provided with a strap plate formed in an annular shape;

FIG. 18 is a gear train view iilustrating an example of a vehicle in which the clutch
accordihg to the ekample embodiment is able to‘ be moﬁnted; and |
| “FIG. 19 is a gear train view illustrating another example of a vehicle in which the

clutch according to the example embodiment is ablé to be mounted.

| DETAILED DESCRIPTION OF EMBODIMENTS -

_ [0028) One example of the structure of the clutch -according to the invention is
shown in FIG. 5. FIG. § is a side view as viewed from an output side of the clutch 1; with -
the upper right portion in FIG. 5 showing the internal structure of a clutch cover 2 that
.corresponds to a> rotating body of the invention. Also, the clutch 1 shown in FIG. 5 is a
dry-operating clutch that transmits torque to a friction surface without using oil. The
clutch according to the invention need only be provided with a cbnnecting mechanism that
has a pdrtion that transmits torque as a tensile load so as to increase a rotation speed of an
input side rotating membef, and a portion that transmits torque as a tensile load so as to |
increase a rotétibn speed of an output side rotating member. The structure of other

members may be similar to that of a well-known clutch. Therefore, members other than



WO 2015/019146 PCT/IB2014/001419

10

the structure of a strap plate that corresponds to the connecting mechanism 6f the invention
will be described only briefly here. The clutch 1 shown in FIG. 5 includes the clutch
cover 2 that is formed in an anhular shape. An inner peripheral portion 3 of this clutch
cover 2 is formed protruding toward an output side in an axial direction of the clutch 1.
Also, outer'per'ipheral portions 4 of the clutch cover 2 are formed curved toward an input
side spaced a predetermined distance apart in a circumferential diréction, and cuﬁed
portions 5 thereof are integrated with the input side rotating member with'rivets 6. That
is, the clutch cover 2 is configured to rotate togéthevr with the inpuf side rotating member.

| [0029] . Also, an annular-shaped préssure plate 7 that is configured to bé able to
move in the axial direction is provided on the input side of the clutch cover 2. This
pressure plate 7 is a member for pushing the clutch disc that rotates together with the
output side rotating‘member against the input side rotating member. Therefore, the
pressure plate 7 is .arranged opposing the input side rotating member, and the clutch disc is
arranged.between the pressure plate 7 and the input side rotating member.

[0030] Furthermore, a diaphragm spring 8 that pushes the pressure piate 7 toward
the clutch disc side is provided. This diaphragm spring 8 is formed in an annular shépe
and has radial slits 10 formed in an inner peripheral portion 9 thereof. An outer |
periphe;al portion 11 of the diaphragm spring 8 is configured to move in the axial direction
together with the préssuré plate 7. Also, the inner peripheral portion 9 of the diaphragm
spring 8 is connected to a release méchanism, not shown, and is configured to reduce a
clamping pressure with which the clutch disc is clamped, by pushing the inner peripheral
portion 9 of the diaphragm spring 8 in the axial direction with this release mechanism.
That is, the outer peripheral portion 11 that is connected to the pressure plate 7 is
configured to move,tovyard the output side in the axial direction in response to the inner
peripheral poﬁion 9 of tﬁe diaphragm spring 8 being pushed. The direction of a load that

" pushes the inner peripheral portién 9 of the diaphragm spring 8 by the release mechanism
may be either toward the inpuf side or toward the output side in the axial direction, .
depending to the relationship between the position of a poinf of effort where the diaphragm

spring 8 is being puéhcd, and the position of a fulcrum where the diaphragm spring 8 bends.
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- Also, the clutch according to the invention is not limited to being configured to push the
pressure plate 7 toward the clutch dis:c side with the diaphragm spring .8 as described above.
The clutch according to the invention may alternatively be a clutch configured such that
the diaphragm spring 8 applies elastic force so as to move the pressuré plate 7 away from
the clutch disc. With a clutch structured in this way, it is sufficient to just provide a
mechanism that engages the pressure plate 7 with thé clutch disc.

[0031] Also, the.clutch-1 shown in FIG.‘S has three strap plates 12 that are
connected to the ciutch cover 2 and the pressure plate 7, in the circumferential direction.
Each of these strap plates 12 is formed by é plurality of stacked platé members, and is
configured to apply elastic force in a direction that moves the pressure plate 7 away from

. the clutch disc. Alsb, éach of the strap plateé 12 is configured to fr'ansmit torque from the
clutch cover 2 to the pressure plate 7.

t0032] Here, the detailed structure of the strap plates 12 shown in FIG. 5 will be
described. The structure of all three strap plates 12 is‘the same, SO only one will be
describéd to simpiify the description. With the stfap’ plate 12 shown in FIG. 5, a center
pdrtion 13 of the strap plate 12 is fixed with a rivet 14 to a side surface of the pressure
plate 7 that opposes the clutch cover 2. Also, both end portions 15 and 16 of the strap
'plate 12 -are fixed \;vith rivets 17 and 18 to an inside wall surface of the clutch cover 2 that
opposes the strap plate 12.  The center portion 13 is located between end portions 15 and
16 in a circumferential direction. Also, the center portion 13 where the strép plate 12 that
is fixed to the pfessﬁre plate 7, and both end portions 15 and 16 where the strap plate 12A\is ‘
fixed to the clutch cover 2, are provided in thé same pésition in the radial direction of the
clutch 1. In other words, the distancés from 'é .central axis of the clutch 1 to the center
portion 13 and both end portions 15 and 16 are the same. The center portion 13 is an

~example of a first fixing portion in this example embodiment, and the end portions 15 and

16 are aﬁ example of a second fixing portion and a third fixing portion in this example

embodiment. , |
[0033] . Also, FIG 3A s'hows a frame format of a sectional view taken along line

I - I'in FIG 5. The example shown in FIG. 3A shows a state in which the pressurev



WO 2015/019146 PCT/IB2014/001419

12

‘plate 7 is contacting a clutch disc 19. In the example shown in FIG. 3A, first and second
arch portions 20 and 21 that protrude toward the clutch cover 2 side in the axial direcﬁon
are formed on both sides sandwiching the center portion 13 where the strap plate--12 and
the pressure plate 7 are connected together. The protruding amounts in the axial direction
and the lengths in the length direction of the first arch portion 20 and the second arch
portion 21 are the same. That is, the curvature radii of the first arch portion 20 and the
second arch portion 21 are formed the same. Moreover, in the example shown in FIG. 3A,
when the pressure plate 7 moves in the axial direction, the position of the center portion bl"3
is configured not to rﬁoye’ in the circumferential direction. In other words, the length.
from the center portion 13 to one end portion 15 and the length from the center portion 13
to the other end portiori 16'are formed the same, sO that the center portioh 13 will only
move in the axial direction when the pressure plate 7 moves in the axial difection. Also,
when the pressure plate 7 contacts the clutch disc 19 and transmits torque, the positions of
the center portion 13 and both end portions 15 and 16 in the axial direction are the same.
Wﬁen the pressure plate 7 and the clutch disc 19 are transfnitting torque may be when the
pressure plate 7 and the clutch disc 19 are partially engaged, at which time .they transmit
tofque while sl’ipping relative to oné another, or when the préssure ‘plate 7 and the clutch
disc 19 are fully engaged, at whic h time they transmit torque while rotating at the same
speed. That is, the center pdrtion 13 and both end porﬁons 15 and 16 are configured to be
in the same position in the axial directic;h in any state from.a partially. engaged state in
which the clutch 1 start's to transmit, térque, to a fully engaged state in which all of the
torque is transmitted. The first arch poﬁion 20 is an example of a third connecting
poftion, a fifth connecting portion, or a ﬁrst bent portion in this example embodiment, and
the second arch portion 21 is an example of a fourth cbﬁnecting'portion, a sixth connecting
portion, or a second bent portion in this example embodiment. .

[0034] Furthermore, FIG. 4 is a view of a state in which the transmission 6f
~torque is interrupted by the pressure plate 7 being moved away from the clutch disc 19.
As shdwn in the example shown in FIG. 4, when the pressure plate 7 is moved away from

the clutch disc 19, the center portion 13 is configured not to move in the circumferential
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direction becausé the arch portions 20 and 21 of the sfrap plate 12 flexibly deform in the
axial direction.

[0035]  Next, the operation of the clutch 1 structured as described above will be
described. The clutch 1 is configured such that the elastic fofce of the diaphragm spring 8
and the elastic force of' the strap plate 12 are appliec'l to the pressure plate 7, and the
pressure plate.7 mbves in the axial direction accordir;g to the difference between these
elastic forces. Mofe speciﬁcally,_ when the elastic force of the diaphragm §pring 8 is
greater than the elastic lforce of the strap plate 12, the pressure plate 7 is pushed and moved
toward the clutch disc 19 side. Conversely, when the elastic force of the diaphragm
" spring 8 is _lesé than the eléstic force oflthe sfrap plate 1'2l, the pressure plafe 7 is moved
away from the clutch disc 19. Therefore; in the example described above, friction force
between the preséﬁre plate 7 and the clutéh disc 19 is reduced by pushing on the diaphragm
spring 8 with the release mechanism so as to reauce thé elastic force of the diaphragm
. spring 8. In other wofds, the transfer torque capacity of the clutch 1 fs controlled by
controlling the load with which the release mechanism pushes on the diaphragm spring 8.
Therefore, wflen the diaphragm spring 8 is pushed on by the release mechanism such that
the elastic force of the diaphragm spfing 8 becomes less than the elastic force of the stfap
plate 12, -the~preséure blate 7 moves away from the clutch disc 19 as shown in FIG. 4.
When the pressure plate 7 moves away from the clutch disc 19 in this way, the frictiqn
~ force actjng on the clutch disc 19 becomes 0, and as a result, the c_lutch 1is feleased such
that thé transmission of torque between the input side rotating member and the output sidé
rotating member is interrupted.

[0036] - Coﬁversely, when the release mechanism is not pushing on the diaphragm
spriné 8, or when the release mechanism is pushing on the diaphre‘lgm_spring 8 but the
preéSure is relatively small such that the elastic force of the diaphragm spring 8 is larger
than the elastic force of the strap plate 12, the pressure piate 7 contacts the clutch disc 19
as shown in FIG. 3. As a result, torque is able to be transmitted between.fhe input side
rotating mefnber and the output side rotating member. The transfer torque capacity of the

input side rotating member and the output side rotating member changes according to the
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pressure applied to the pressure plate 7.

[0037] When the pressure plate 7 is contacting the clutch disc 19 and tforque is
being transmitted as sho% in FIG. 3A, a compression load and a tensile load are applied to
the strap plate 12. In'FIG. 1, the direction of the load applied to each member when
torque is input from the input side rotating member to the clutch 1 sucﬁ that the rotation
speed of the output side rotating member increases is shown by the arrows. In the
"examplé shown :m FIG. 1, torque is input from the left side in the drawing, to the clutch
~cover 2 that is connected the input side rotating member. On the cher hand, the rotation
speed of the clutch disc 19 that is connected to the output side rotating member increases
by the torque transmitted from the clutch cover 2, so in the exzimple shown in FIG. 1, a
load from the right side in the drawing is applied with inertia force of the output ’side
rotating member as reaction force of the torque input from the clutch cover 2. As a result,
a compression load is applied to a first connecting portion 22 between the center portion 13
.and one end portion 15, and a tensile load is applied to a second connecting .portioﬁ 23
- between the center portion 13 and the -othér end portion 16. In oth‘er»words, the first
connecting portion 22 transmits torque from the clﬁtch covér 2 to the pfessure plate 7 as a
compreésion load, and the second connecting portion 23 transmits torque frofn the clutch
cover 2 to the pressure plate 7 as a tensile load. o

[0038] Conversely, when torque is input from-the output side rotating mémber‘ fo
'the clutch. 1 such that the rotation speed of .th'e input side rotating member increases, the
direction of the load applied to the strap plate 12 is reversed. In FIG. 2, the direction of
the load acting on the members when torque is input from the output side rotating member
to the clutch 1 such that the rotatioh speed of the input'side rotating member increasés, is
shown by the arrows. In the exam‘ple,s'hown in FIG. 2, torque is input toward the right
side in the drawing, to the clutch disc 19. Therefore, torque is transmitted to the right side
in the drawing, to the pressure plate 7 that is contacting the clutch disc 19. On the other
hahd, inertia force of the input side rétating member and" a member connected to this input
side fotating member is applied to the clutch cover 2, so reaction force against the torque ’

that is transmitted from the clutch disc 19 is applied, and this reaction force is toward the
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left side in the drawing. As a result, a tensile load is applied to the first connecting
portion 22, and a compression load' is applied to the second connecting portion 23. In
other words, the first connecting portion 22 transmits torque from the pressure plate 7 to
the clﬁtch cover 2-as a tensile 1oad, and the second connecting porti_on 23 transmits torque
from the pressure plate 7 to the clutch cover 2 as a compression load.

[.0039] In the clutch 1 structured as described above, if torque is input from the
input side rotating member so as to increase the rotation speed of the output side rotating
" member, or is input from the éutput side rotating member so as to inéreése the rotation -
speed of the input side rotating member, one of the connecting portions 22 (23) of the strap
plate 12 transmits this torque as a tensile load. Therefore, the compression load that is
applied to the other connecting portion 23-(22) of the strap plate 12'is able to be cancelled
out. Iﬁ other words, the compression load is able to be inhibited or pr’evented from being
excessively applied to the strap plate 12, and as. a result, the durability of the strap plate 12
is able to be inhibited or prevented from decreasing. |

[0040] | Also, in the example described above, the arch portions 20 and 21 are
formed on the connecting portions-22 and 23, respectively. By forming the arch portions
20 and 21 on the strap plate 12 in this way, the arch portions 20 and 21 flexibly deform
when the pressure plate 7 contacts the clutch disc 19. In other words, there is no
di.splacement in the axial direction between the first arch portion 20 and one end portion 15,
or between the second arch portion 21 and the other end' portionv 16. That -is,. the arch
portions 20 and 21 flexibly deform in the axial direction with a boundary position of the -
arch portions 20 and 21 and the portion thereof that is not diéf)laced in the axial direction
as the fulcrum. When the arch portions.ZO and 21 ﬂexibly ‘(’iefonrm in this way, and the
~ rigidity of the first chnecting portion 22 and thevseconczi connecting portion 23 is the same,
the pressure plate 7 moves toward or away from the cl-utch disc 19 without tﬁe center
portion 13 moving in the circumferential direction. Thereforé, a decrease in the
displacement amount of the pressure plate 7 in the axial direction is able to be suppressed
or prevented by the center portion 13 that connects the strap plate 12 to the pressure plate 7

being displaced- in the circumferential direction. In other words, a decrease in the amount
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that the pressure plate 7 is displaced in the axial direction is able to be suppressed or
prevented. That is, the pressure plate 7 is able to be sufficiently separated from the clutch

disc 19. As a result, drag loss caused by the pressure plate 7 unintentionally centacting,‘
the ciutch disc 19 and transmitting torque or the like is able to be inhibited or prevented.

Also, wear due to the contéct position of the preseure plate 7 and the diaphragrn spring 8

moving in the circumferential direction is also able to be inhibited or prevented, and as a

result, ; decrease in the durability of the pressure plate 7 is able to be suppressed or

prevented. | |

[0041] FIG. 3A shows an example.in which the etrch portions 20 and 21 are
formed protrnding toward the clutch cover 2 side. . The center portion 13 need only be
inhibited or prevented'frorn being displaced in the circumferential direction by the arch
portions 20 and 21 flexibly deforming. Therefore_, the arch portions 20 and 21 may also
be formed protruding toward the pressure plate 7 side, as shown in FIG. 3B. _

[0042] Furthermore, when the pressure plate’ 7 contacts the clutch disc 19 and
torque is transmitted, a component force of the compression load or the tensile load that
acts on the connecting portions 22 andl 23 does not act to move the pressure plate 7 in the
axial direction, due to the positions of the center portion 13 and both end portions 15 and
16 being the same in the axial direction. ‘\Therefore, a change in the load that pushes on
the clutch disc 19 due to this component force being applied to the pressure plate 7 is able
to be inhibited or prevented.v As a result, the controllability of the friction force between
the pressure plate 7 and the clutch disc 19, i.e., the transfer torque capacity of the clutch 1,
is able to be inhibited or prevented from decreasing. A

[0043] Also, by having the lengths of the arch portions 20 and 21 be the same, the ﬁ
pressure plate 7 can be made to move only in the axial direction, i.e., the pressure plate 7 is
able to be inhibited or prevented from moving in the circumferential direction. As a.
result, the friction surface of the pressure plate 7 that opposes the clutch disc 19 is able to :
be inhibited or prevented from slanting. Therefore a torsional load or the like is inhibited
or prevented from being applied to the center portion 13 where the strap plate 12 and the |

pressure plate 7 are connected, so a decrease in the durability of the strap plate 12 is able to
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. be inhibited or prevented.

.[0044] Moreover, the distances between the central axis of the clutch 1 and the
center portion 13 aﬁd both end portions 15 and 16 are the same. Therefore, the |
Iongitudinal diré_ction of the first connecting portion 22 and the second connecting portion
. 23, and the tangeﬁtial direction of an arc that connects the center portion 13 and the end
ﬁortions 15 and 16 ar‘ev able to be made almost the same, the shorter the distance befwee;'n
the center portion 13 and one end portion 15 and the distance between the center portion 13
and the other\ end portion 16 are. As a result; the majority of the load that is transmiitted
by the strap plate 12 acts in the longitudinal direction of the connecting portions 22 and 23.
Therefofe, itis ﬁossible to inhibit or prevent a load from acting in the yvidth direction of thé
strap plate 12; so a decrease in the durability Qf the strap plate 12.is able to be inhibited or
prevented. | '

[0045] The clutch according to this example embodiment need only bé configured
such that one of the connecting portions of the connecting mechanism transmits torque asa -
tensile load, when the clutch is transmitting' torque from the clu.tch cover 2 to the pressure
plate 7 so as to increase the rotation speed of the input side rotaﬁng member, or when the
clutch is transmitting torque from the pressure plafe 7 to the clutch cover 2 so as to
increase the rotation speed of the output ‘side rotating member. Therefore, the arch
portions 20 and 21 as shown in FIGS. 3A and 3B .may also be omitted. Alsb, the first
connecting portion 22 and the second connecting portion 23 are not limited to bgiﬁg
integratgd together. More specifically, when torque is input to the élutch 1 from>t‘he input
side rotating member so as to increase the rotétion speed of the dutput side rotating
member, a strap plate that transmits this torque as a tensile load may be prdvided; and N
when torque ié input to the clutch 1 from the output side rotating mémbe_r S0 as to increase
the rotation speed of the input side fotatiﬁg member, another strap plate that transmits this
torque as a tensile load may be provided. That is, a plurality of strap plates are provided
| and the configuration need only be such that at least one of these strap plates transmits
torque as a tensile load. Moreover, the structure is not limited to one in which both end

portions 15 and 16 that connect the clutch cover 2 and the pressure plate 7 together are
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provided one on each side of the center portion 13 that connects the strap plate 12 and the
pressure plate 7 together. The strap plate 12 and the pressure plate 7 may be fixed in two
locations, and the strap plate 12 and the clutch cover 2 may be connected between these
ﬁxing portions in the circumferential direction.

[0046]  FIGS. 6 and 7 are views of an example of the clutch 1 having this kind of

structure.  FIG. 7 shows a frame format of a sectibﬁal view taken along line VII — VII in
FIG. 6. Also, structure similar to that in FIGS. 3A, 3B, 4, and 5 will be denoted by ljke
reference characters and descriptions of this structure will be omitted. In the example
shoWn inF IGS. 6 and 7, a first strap plate 24 and a sécond strap plate 25 are provided; v;/ith'
one end portion of 'each be'ing connected to the clutch cover 2, and the other end portion of
each being éonnectgd to/tﬁe pressure plate 7. Also, in the example shown in FIG. 7, a left
side end ‘portion of the first étrap plate 24 is connected to the pressure plate 7, énd a right
side end portion of thé first strap plate 24 is cbnneéted to the clutch cover 2. Moreover, a
left side end portion of the second strap plate 25 is connected to the clutch cover 2, and a
right side end portion of the second strap plate 25 is connected to the preséure plate 7.
AThat is, the first strap plate 24 and the second strap plate 25 are connected to the pressure
plate 7, sandwiching a portion where the clutch cover 2 is connected to the first strap plafe
24 and the second strap plate 25 in the circumferential direction. In the example shown in |
EIGS. 6 and 7, the first strap plate 24 and the second strap platek 25 are formed és a pair of
connecting memberé, and three of the;se pairs of connecting members are provided in the
circumferential direction. |

[0047] By connecting the clutch cover 2 and the pressure plate 7 together in this
| way, one of the strap plates 24 (25), from among the first strap plate 24 and the second
“strap plate 25, Vtransmits torque to the pressure plate 7 as a tensile load when torque is input

from the input side rotating member so as to increase the rotation speed of .the oufqu side
rotating member. Conversely, when transmitting torque from the output side rotating
member so as to increase the rotation speed of the input side rotating member, the other
strap plate 25 (24) transmits torque to the pressure plate 7 as a tensile load.  Therefore,

just as in the example shown in FIG. 1, one of the strap plates 24 (25) transmits torque to
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the pressure plate 7 as a tensile load when {orque 1s input from the input side rotating
member so as to increase the rotation speed of the output side rotating member, as well as
when torque is input from the output side rotatihg member so as to increase the rotation

-speed of the input side rotating member. Therefore, when the clutch 1 is transmitting
torque, a tensile load is éb_le to be applied to the connecting members that connect thé
clutch cover 2 and the pressure plate 7 together. Hence, a compression load that is
applied to one of the strap plates 24 (25) is able to be: éancelled out. In other words, it is
possible to inhibit or -prevent the compressibn load from being excessively applied to the
strap plate 24 (25). As a result, a decrease in the durability of the strap plate 24 (25) is
able to be inhibited or prevented.

[0048] Also, in the example shown'in FIGS. 1 to 4, the arch portions 20 and 21
are formed on the pressure plate 7 to inhibit or prevent the pressure plate 7 from moving in
the circumferential direction. It is sufficient that the elastic force of the strap plate 12 be
able to be inhibited or prevented from acting in the circumferential direction. FIGS. 8
and 9 are views of another example to inhibit or prevent the elastic force of the strap plate
12 from acting in the circumferential direction. FIG. 8 is a view showing a state in which
the preésure piate 7 isrcontacting the clutch disc 1'9. such that torque ié being transmitted.
FIG 9 is a view shoWing a-state in which the pressure plate 7 is separated from the clutch
disc 19 such that the transmission of torque is interrupted. ~Also, structure similar to that
in FIGS. 1 to 4 will be denoted by like reference characters and descriptions of this
strﬁcture will be omitfed. In the example shown in FIIGS. 8 and 9, a third strap plate 26,
one end portion of which is connected to the clutch cover 2 aﬁd the other end portion of
which is connected to the pressure plate 7, and a fourth strab plate 27, one end of which is
connected to the pressure plate 7 and the other end of which is connegted to the clutch
cover 2, are provided. Also, there has a first through-hole 28 hailing an elongated shape
in the other end portion of the third strap plate 26, and there has a second through-hole 29
having an elongated shape in the one end portion of the fourth strap plate 27. A rivet 30
is inserted through these through-holes 28 and 29, such that the pressure plate 7 and strap

plates 26 and 27 are configured to be able to move together in the axial direction. The
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rivet 30 is an example of a fifth fixing portion in this example embodiment, the third strap
platé 26 is an exarhple of a first plate member orh a second plate fnember in this example
embodiment, and the fourth strap plate 27 is an exémplé of a third plate member in this
example embodiment. |
. [0049]' By having the thrdugh-holes 28 and 29 in the strap plates 26 and 27,
respectively, and connecting the strap‘ﬁlates 26 and’'27 to the pressure plate 7, there is a
.gap between an inside wall surface of the through-holes and an outer peripheral surface of
the rivet 30. Therefore, the other end portion of the third stfap plate 26 and the rivet 30
are able to move relative to one another in the éircumferential direction, and the one end
portion of the fourth strap plate 27 and the rivet 30 are able to move relati.ve to one another
“in the circumferential 'direct‘ion.. Therefore, when the pressure plate 7 is moved away
from the clutch disc 19, a load in the circumferential direction is able to bé inhibited or
prevented from being applied to the pressure plate 7 from the strap plates 26 and 27. In
other words, only a load in a direction that moves the pressure plate 7 in the axial direction
is applied from the strap plates 26 and 27. As a result, the pressure plate 718 able to be
inhibited or preventéd ‘from moving in the circumferential direction. ‘

[0050]) = There may be a through-hole in one end portjon of the third strap plate 26;
and the third strap plate 26, may be cpnnected to the clutch cover 2 by a rivet ‘having an
outer diameter that is smaller than an inner diameter of this through-hole. Also, there
may be a thréugh—holé iﬁ the other end portion of the fourth ‘strap plate 27, and the fourth
strap plat‘e 27 may be connected to the clutch cover 2 by a rivet having an outer diameter
that is smaller than an inner diameter of this through-hole. That is, there may“ be a
through-hole in a portion that ‘covnnects a strap plate to the clutch cover 2 or the pressure
plate 7, and the strap plate may be connected to the clutch cover 2 or the pressure plate 7
by a fixing member that has an outer diameter that is smaller than an inner diameter of this
through-hole. |

[0051) | Furthermore, torque may be transmitted to the pressure plate 7 as a tensile
load by only one strap plate 26 (27), from among the strap plates 26 and 27, by having the

position of an inside wall surface on a tip end side of the first through-hole 28 be closer to
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the. rivet 30 than the position of the inside wall surface on the side of the second
through-hole 29 that is connected to the clutch cover 2, and having fhe position of an inside
| wall surface on a tip end side of the second through-hole 29 be closer to the rivet 30 than
the position of the inside wall surface on the side of the first through-hole 28 that is
connected to the clutch cover 2, when torque is not being input to the strap plates 26 and
27. FIGS. 10 and 11 are views of a state m which the strap plates 26 and 27 structured in
this way are transmitting torque. FIG. 10 is a view showing a state in which torque is
being input from the inplit side rotating member such that the rotation speed of the output
side rotating mefnber increases, and FIG. 11 is a view showing a state in which torque is
being input from the output side rotating member such that the rotation speed of the input
side rotating rﬁember increases. . .

[0052]  As shown in F.IG._ 10, when torque ie being input from the input side
retating member such that the rotation speed of the output side rotating member iﬁc_reases,
the inside wall surface of the fourth strap plate 27 contacts the outer peripheral surface of
the rivet 30, end the inside wall surface of the thifd strap plate 26 does not contact the outer
peripheral surface ef the rivet 30. That is,‘ torque is transmitted by only the fourth strap
plate 27. Therefore, a tensile load is appli'ed to the fourth strap plate 27, and a load in the
longitudinal direction is not applied to the third strap plate 26. Also, as shown in FIG. 11,
when torque is being input from the output side rotating member such that the rotation.
speed of the input side rotating member increases, the inside wall surface of the third strap
plate 26 contacts the outer peripheral surface of the rivet 30, and the inside wali surface of
the fourth strap plate 27 does not contact the outer peripheral surface of the rivet 30. That
is, torque is transmitted by only the third strep plate 26. Therefore, a tensile load is
applied to the third sfrap plate 26, and a load in the length direction is not applied to the
" fourth strap plate 27. Thus, this kind of structure makes it possible to have only one strap
plate 26 (27) transmit torque as a tensile load, and inhibit or prevent a compression load
from being applied to the other strap plate 27 (26). As a result, a decreaee in the
durability of the strap plates 26 and 27 is able to be inhibited or prevented. Furthermore,

it is possible to inhibit or prevent a compression load from being applied to the strap plates
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26 and 27, so thé controllability of the friction force between the pressure plate 7 and the
clufch ciisc 19, i.e., the transfer torque capacify of the clutch 1, is able to be inhibited or
prevented from ,dec:éasi.ng.

[0053]  Moreover, each of the strap plates 12, 24, 25, 26,~.and 27 describéd above

may also be structured such that the rigidity with respect to a tensile load is greater than the
~ rigidity with respect to a compression load, as shown in FIG. 12. In other words, the
strubture may be made to distort easily when a load is applied in the compression direction.
The horizontal axis ih FIG. 12 represents the amount of distortion, with the right side
representing the distortion amount in the tensile direction, and the left side répresenting the
distortion amount in the compression direction. Also, the vertical axis in FIG 12
-represents the load applied to the strap plate, with the upper side representing the load in
 the tensile direction, and the lower side representing the load in the compression direction.
" Further, the rigidity in the tensile direction and the rigidity in the compression direction are
able to be changed by the material and shape.of the strap plate, as shown in FIG. 12.

[005"4] . By making the rigidity with respect to the tensile load larger than the
rigidity with respect to the comﬁression load' in this way, the percentage of torque that is
transmitted by the connecting portion or the strap plate to which the tensile load is applied
is larger than the percentage of torque that is transmitted by the connecting portion or the
strap plate to whicﬁ the compression load is applied, when torque is transmitted by each of
the straﬁ plates 12, 24, 25, 26, and 27.. As a result, it is possible to inhibit or prevent a
compression load from being excessively applied to the strap plate, so the durability of the |
strap plate can be improved. _

' [0055] - Also, when the amount of torque input to the clutch 1 from the outﬁut side
rota,tihg member to increase the rotation speed of the input side rotating member is
different than the amount of torque input to the clutch 1 from the input side rotating
member to increase the rotation speed of the output side rotating member, the rigidity of

~ the portion of the strap plate 12 to which the tensile load is applied may be made larger
When a relatively large amount of torque is input to the clutch 1. FIG. 13 is a view of an

example of the structure of the strap plate 12 structured in this way. With the structure
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shown in FIG. 13, the curvature radius of the first arch portion 20 shown in FIG. 1 has been
ch’ém_ged. The other structure rr;ay be ‘similar to the structure shown in FIG. 1. Also, in
the example shown in FIG. 13, a large tensile lbad is applied to the first arch portioﬁ 20 of
the strap plate 12, when the clutéh disc 19 is rotating toward the left and torque is
transmitted from this clutch disc 19 toward the right in the drawing via the pressuré plate 7 .
and the strap plate 12, so as to increase the rotation speed of the clutch cover 2.

[0056] In the example shown in FIG. 13, the curvature radius of the first arch
~portion 20 is formed larger than the curvature radius of the sveco_nd arch portiéﬁ 21. Also,
the amount that the ﬁrét arch pbrtion 20 and the second arch portion 21 protrude toward the
clutch cover 2 side; in the axial direction is the same. In other words, the protrusion
amount in the axial direction with respect to the length in the longitudinal direction of the
first arch portion 20 is leés than the protrusion amount in the axial direction with respect to
the length in the longitudinal direction of the second arch portion 21. Therefore, the
length from 6né end portion 15 to the center portion 13 is longer than the length from the
center portion 13 to the other end portion 16. By making the curvature radius of the first
arch portion 20 larger than the curvature radius of the second arch portion 21 in this way,
* the rigidity of the first arch portion 20 with respect to a tensile load is greater than the
rigidity of the secondvafch portion\ 21 with respect to a tensile load, so the durability of the
strap plate 12 is able to be improved. , \

[0057] In FIG. 13, an Iexalpple ‘in which the rigidities of the first arch portion 20
and the second arch portion 21 are made different due to the shape of the strap plate 12 is
given. The rigidities may also be made different by changing tﬁe material of the first arch
| poftion 20 aﬁd tﬁe second arch portion 21.  Also, when twé strép»pl'ates are connected to
the pressure plate 7, the rigidity of the strap plate to which a relatiyel_y large tensile load is
‘applied may be increased. | .

[0058]  Moreover, with the .str'ucture shown in FIG. 1, an example is given in
which three strap plates are¢ provided spaced a p_redetermi.ned' distanée apart in the

circumferential direction. ~Strap plates may also be provided continuously without spaces

therebetWeeh, as shown in FIGS. 14 to 16. In the example shown in FIG. 16, the arch
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portions 20 and 21 are not provided. More specifically, one end portion of a sixth strap
plate 31 and one end portion of a seventh strap plate 32 may also’ be connected to the
~ clutch covér 2 via one rivet 33, as shown in FIG. 14. Also, a center portion of an eighth
strap plate 34 may be connected to the clutch cover 2 and both end portions of this eighth
strap platé 34 may be connected to the pressure plate 7, and one end portion of a ninth
strap platé 35 that is adjacent to the eighth strap plate 34 may be integrally connected to thé
| portion where the eighth strap plate 34 is connected to the pressure plate 7, as shown in
" FIG. 15. Moreover, a pllurality of strap plétes 36, each being configured such that one end
- portion is connected to the ‘clutch cover 2 and the other end portion is connected to the
pressure plat¢ 7, may. be provided continuouslylin the circumferential direction, as sh.own-
inFIG. 16. The strap plétes in FIGS. 14 and 15 are structured similar to the strap plate 12
shown in FIG. 1.
[0059] Also, in each configuration example described above, a plurality of strap
plates are provided. A configuration in which a~strap plate 37 is formed in an annular
shépe and is connected to the clutc.:h' co.v'er 2 and the pressure plate 7 in a pluralify of
locations, as shown in FIG. 17, may also be employed. In this case, the location where
fhe strap plate 37 is connected to the clutch cover 2 and the location where the strap plate
37 is connected to the pressure plate 7 are provided alternately in the circumferential .
direction.
[0060] Next, an example of a vehfcle in which the clutch structured as described
above is able to be mounted will be desgribed. FIG 18 is a géar train yiew ‘illustrating
this example. The vehicle shown in FIG. 18 is provided with a clutch 1 that may be the
‘target in the example embodiment, on an output shaft 39 of an engi'ne‘ 38, and a first

motor-generator 41 is provided on an output shaft 40 of this clutch 1. Dri\'/_ing wheels 45
are connected via another clutch 43 and a transmission 44 to an output shaft 42 of the first
motor-generator 41.  Also, FIG. 19 is a view of aﬁother structure of a vehicle in which the
clutch is able to be mounted. In the example shown in FIG. 19, a dual clutch transmission
48 is connected to an output shaft 47 of an engine 46 via the clutch 1 that may be the target

in the example embodiment, and driving wheels 51 are connected to an output shaft 49 of
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this dual clutch transmission ‘48 via a differential gear 50. Further, a second
motor-generator 52 is connected to the dual clutch transmissioﬁ 48. The vehicles
structured as shown in FIGS. 18 and 19 are able to run by outputting térque from the first
motor-generator 41 or thé second'motor—geherato’r 52, and at this time, power loss due to-
the engine 38 (46) being dragged is able to be reduced by réleasing tile'clutch 1. That is,
the engine 38 (46) can be. stopped. when torque is being output from only the
motor-generator 41 (52). Also, the vehicles are able t.o run by outputting torque from the
engine 38 (46) and the motor-generator 41 (52). Moreover, the engine 38.(56) ié‘able- to
be cranked by engaging the clutch 1 and outputting torque from the motor-generatbr‘41
(52); Therefore, in order“to iphibit or prévent the ‘durability of the clutch 1 from
decréasing, a tensile load is applied to the strap plate both when torque is transmitted from
the input side.to increase the rotaﬁbn speed on the output side of the élutch 1, and when
torque is transmitted from the output side to increase the‘ rotation speed on the input side.
[0061] In FIGS. 18 and 19,v-an exampl¢ in which torque is transmitted from the

output side to increase the rotation speed on the input side of the clutch 1 by cranking the
engine 38 (4v6) is illustrated. The clutch need only Be such that torque is transmitted from
the outp.ut side to increase the rotation speed on the input side of the ciutch 1. Thérefore,
there are times when fofqﬁe is transmitted from the outbut side to increase the rotation
speed on the input side, just as when applying an engine brake to the driving wheelé.
Therefore, the clutch according to the example efnbodimeht may also be mounted in a
vehicle other than a vehicle in which a motor-generator that cranks fhe engine 38 (46) is

provided on the output side of the clutch 1, as shown in FIGS. 18 and 19.
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CLAIMS:

1. A clutch comprising:

an input side rdtating member;

an output side rotating member;

a clutch disc connected to the output side rotating member, the clqtch disc being
arranged opposing the input side rotating member, the clutch disc being configured to
treinsm,it torque by being placed in frictional contact with the input side rotating member;

a pressure plate arranged on an opposite side of the clutch disc from fhe input side
rotatiﬁg member such that the clutch disc is sandwiched between the pressure.plate and the
input side rotating member, the pressure plate being configured to eléstically push the
.clutch disc toward the input side fotating mémber side;

a fotating body configured to rotate together with the input side rotating memBer; and

a connecting mechanism that connects the rotating body to the pressure plate, the
connecting mechanism being cohﬁgured to transmit torque ‘between the rotating body and
the pressure ﬁlate, the connecting mechanism including a first éonnecting portion and a
second connecting portion, the ﬁrét conneqtihg portion being configured to transmit torque
from the rotating body to the pressure plate as a tensile bload SO as to increase a rotétion>
speed of the output side rotating member, and the second connecting portion being
configured to transmit torque from the pressure plate to the rotating body as a tensile load -

so as to increase a rotation speed of the input side rotating member. -

2. The clutch according to claim 1, wherein

the connecting mechanism includes a first fixing portion, é second fixing portion, and
a third fixing portion, the first fixing pqrfion is located between the second ﬁxihg portion
and the third fixing portion .in a circumferential direction, the first fixing portion is
* ¢onnected to one of the rotating body and the pressure plate, the second fixing portion and
the third fixing portion are connected to the other of the rbtating body and the pressure

plate.
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3. The clutch according to claim 2, wherein
a position of the first fixing portion, a position of the second ﬁxing portiori, and a
_position of the third fixing portion are configured to be the same position in an axial

direction when the clutch disc contacts the pressure plate and torque is transmitted.

4. The clutch according to claim 2 or 3, wherein

the cb‘nnecting mechanism includes a third connecting portion -and a fourth
connecting portion, the third connecting portion is connected to the first fixing portion and
the second fixing portion, the third connecting portion is configured to elastically deform
in an axial direction, the fourth cor‘mecti'ngl portién is connected to the first fixing portion
and the third ﬁxihg >porti0n, the fourth cdhnecting portion is configured to elastically '
déform in the axial direction, and'a" length.of the third coﬁnecting portion is the same as a

length of the fourth connecting portion.

5. The clutch according to any one of claims 1 to 4, wherein
the first connecting portion has a first bent portion that protrudes in an axial direction,’
and the second connecting portion has a second bent portion that protiudes in the axial

direction.

6. The clutch according to claim 5, wherein

a protrusion amdunt in the axial direction with-respect to a length in' a longitudinal
'direction‘ of one of the first bent pQrtioh and the second. bent portion is less than a
protrusion amount in the axial direction with respecf to a length in a longitudinal direction
of the other of the first bent portion and the second bent portion, the first bent portion and
the second bent portion are conﬁgur'ed- to transmit torque as the tensile load, the torque is
the larger of torque that is transmitted from the rotating bod}; to the pressure plate as the
tensile load so as to increase thé rotation speed of the output side rotating member, and

torque that is transmitted from the pressure plate to the rotating body as the tensile load so -
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as to increase the rotation speed of the input side rotatihg member.

7. The clutch according to any one of claimé 1 to 6, further comprising:

a fourth fixing portion that connects the first connecting portion and the second
connecting portion to the pressure plate, wherein

the first connecting portion includes a fifth connecting portion conﬁgﬁred to
elastically deform such that the fourth fixing portion moves only‘in a axial direction, When
the pressure plate moves in an axial direction and

the second com\wcting portion includes a sixth cbnnecting portion configured to
elastically deform such that the fourth fixing portion n'10ve's‘ only in the axial direction,

- when the pressure plate moves in the axial direction.

8. The clutch according to any one of claims 1 to 7, further comprising:

a fifth fixing portion that connects the connecting mechanism to one of the rotating
body and the pressﬁre plate, wherein

the connecting mechanism is configured to move relative to the fifth fixing portion in

a circumferential direction of the pressure plate.

9. The clutch according to claim 8, wherein
. the connecting mechanism includes a first plate member having a first through-hole
‘ in a location where one of the rotating body and fhé pressure plate is corvmect'ed,‘tﬁe‘ fifth
fixing portion includes a first fixing member disposed. in- the first through-hole, and an
outer diameter of the first fixing member is smaller than an inner diameter of the first
through-hole such that the pressure platg moves felative to the first plate member in the

“circumferential direction.

10. The clutch according to claim 8, wherein |
the connecting mechanism includes a second plate member and a third plate member,

one end portion -of the secoﬁd plate member has a second through-hole, the third plate
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- member is provided adjacent to the second plate member in the circumferential direction,
one end portion of the third plate member has a third through-hole, the fifth fixing portion
_'includes a second ﬁxing member, the second fixing member is arranged in the second
throﬁgh‘—hole and the third through-hole so as to connect the second pla?;e member and the
third platé member to (;ne of the rotatiﬁg body and the pressﬁre plate, and a gap between
th¢ second fixing member and an inside wall-surface of the second through-ho,le on the .-
_ third plate member side is smaller than é gap between the s,ecbhd fixing member aﬁd an
_i inside wall surface of the fhird through;holé that is oppb.sife an inside wall surface on the
second plate member side, when torque is not being input to either the second plate

member or the third plate member.

11.-The clutch according to any one of claimé 1 to 10, wherein
a rigidity of one of the first connecting portion and the second connecting portion is
higher than a rigidity of the other of the first connecting portion and the éecopd cénnecting
' portion, the first connecting: portion and the second connecting pbrtion are configured to
transmit torque as the tensile load, the torque is the larger of torque that is transmitted from
the rotating body fo tfle pressure plate as the tensile load so as to increase the rotation
speed of the butput side rotating ﬁember, and torque fhét is. transmitted from the pressure
plate to the rotating b.ody as the tensile load so as to increase the rotation speed of the input

“side rotating member.

12. The clutch according to ény one of claims 1 to 11, wherein:

the input side rotating member includes an output shaft of an engine mounted in a
'vehicle, -and |

the output side rotating member is connected to a cranking p’ortion configured to

crank the engine by rotating the output shaft.

13. The clutch according to claim 12, wherein

" the cranking portion includes an electric motor mounted in the vehicle.
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