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[57) ABSTRACT

The clutch release mechanism includes a fluid actuator
having an actuator member movable by fluid pressure
in a clutch release direction to release the clutch, a
release bearing assembly for connection to part of the
clutch, and a coupling for connecting the release bear-
ing assembly to the actuator member. The coupling is
fluid operable whereby in one condition it prevents
axial separation of the actuator member and release
bearing assembly by engagement of pins and a groove
and, 1n another condition, it allows axial separation and
coupling of the release bearing assembly and the actua-
tor member by disengagement of the pins and groove.

13 Claims, 2 Drawing Sheets
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1
CLUTCH RELEASE MECHANISM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made

by reissue.

This invention relates to a clutch release mechanism
for a clutch in which an actuator member is connected
by a disengageable coupling to the clutch.

An example of such a mechanism is a release mecha-
nism for a pull release type clutch for an automobile
where it 18 a requirement for the actuator member to be
uncoupled from the clutch to allow the engine and
transmission units to be separated for servicing or re-
pair. )

It is usual for such a clutch to be housed in a housing
joining the engine to the transmission as a consequence
of which accessibility of the clutch and release mecha-
nism i$ very limited.

It is an object of this invention to provide a clutch

release mechanism in which the actuator member can
be coupled or uncoupled from the clutch without re-
quiring access to the disengageable coupling.
- According to one aspect of the invention there is
provided a clutch release mechanism including a fluid
actuator having an actuator member movable by fluid
pressure in a clutch release direction to release the
clutch, a release bearing assembly for connection to part
of the clutch, and coupling means for connecting the
release bearing assembly to the actuator member, said
coupling means being fluid operable whereby in one
condition it prevents axial separation of the actuator
member and the release bearing assembly and in another
condition it allows axial separation and coupling of the
release bearing assembly and the actuator member.

In said one condition the coupling means may, in one

case, be lockable by fluid pressure to prevent said axial
separation. In said other condition, the coupling means
may be unlockable by relieving fluid pressure to allow
said axial separation and coupling.
- In another case, the coupling means in said one condi-
tion, may be lockable by relieving fluid pressure to
prevent said axial separation. In said other condition,
the coupling means may be unlockable by fluid pressure
to allow said axial separation and coupling.

Preferably, said coupling means is operable by fluid
pressure in said fluid actuator.

- The coupling means may comprise at least one mov-
able latch member, e.g. a pin, supported by the actuator
member and latch engaging means on the release bear-
ing assembly. The latch engaging means may comprise
a circumferential groove, a recess or an aperture. The
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or each latch member may be movable transversely of 55

the longitudinal axis of the actuator member. For exam-
ple, the or each latch member may be movable radially
or along an axis inclined to the longitudinal axis of the
actuator member. The or each latch member may be
co-operable with a fluid pressure movable means. In
said one case, the or each latching member may be
lockable in engagement with the associated latch engag-
Ing means by its associated fluid pressure movable
means to prevent axial separation of the actuating mem-

ber and the release bearing assembly in the direction of 65

release of the clutch,
In said other case, the operation of the or each mov-
able means may be arranged to urge its associated latch

2

member out of engagement with the latch engaging
means.

The movable means may be movable substantially
parallel with the longitudinal axis of the actuator mem-
ber.

The movable means may comprise at least one axially
movable plunger supported by the actuator member.
Preferably, each plunger has a tapered end portion for
co-operation with a respective said latch member.

Convemently, the or each latch member may be in
the form of a pin.

In said one case the or each latch member may have
a frusto-conical portion for co-operation with the ta-
pered end portion of the co-operable plunger to enable
the plunger to lock the latch member into engagement
with the respective latch engaging means. In the other
case, the tapered end portion of the co-operable plunger
may be arranged to urge the latch member out of en-
gagement with the associated latch engaging means.

The or each latch member may have a part spherical
end portion for co-operation with the associated latch
engaging means.

The or each latch member may be biassed normally
towards the respective latch engaging means by a
spring.

Abutment of the tapered end portion of the or each
plunger with the frusto-conical portion of the associated
latch member is preferably arranged to urge the latch
member towards the latch engaging means.

The plunger may be a tubular piston.

The latch member may alternatively comprise a cir-
clip or snap ring.

The actuator member may comprise a hollow piston.

A spring may be arranged between the actuator mem-
ber so as to bias the latter normally away from the
actuator.

According to a second aspect of the invention there is
provided a clutch release mechanism including a fluid
actuator having an actuator body supporting an actua-
tor member movable by fluid pressure in the direction
to release the clutch, a release bearing assembly for
connection to part of the clutch and disengageable cou-
pling means for connecting the release bearing assembly
to the actuator member, said coupling means being
lockable by fluid pressure to prevent axial separation of
the actuator member and the bearing assembly and
being unlockable in the absence of said fluid pressure to
allow axial separation and coupling of the release bear-
ing assembly and the actuator member. Preferably said
coupling means is operable by fluid pressure in said fluid
actuator. 1' -

According to a third aspect of the invention there is
provided a clutch release mechanism including an actu-
ator member movable in the direction to release the
clutch, a release bearing assembly for connection to part
of the clutch and disengageable coupling means for
connecting the release bearing assembly to the actuator
member wherein such coupling means is unlockable by
fluid pressure to allow axial separation and coupling of
the release bearing assembly and the actuator member
and is lockable in the absence of fluid pressure to pre-
vent axial separation of the actuator member and the
release bearing assembly.

Again, the coupling means may be operable by fluid
pressure in said fluid actuator.

In this third aspect of the invention the coupling
means may comprise at least one latch member movable
for engagement with a respective latch engaging means
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and at least one unlocking means e.g. a plunger, mov-
able by fluid pressure to urge the or each latch member
out of engagement with the respective latch engaging
means. The unlocking means may be of a similar con-
struction to the locking means of said one aspect of the

invention. Also the or each latch member may be of

similar construction to the latch member of said one
aspect of the invention and may be urged into engage-
ment with the respective latch engaging means by a
spring.

The or each plunger may have a tapered end portion
for co-operation with the frusto-conical portion of the
associated latch member when each unlocking means is
acted upon by fluid pressure to urge the respective pin
out of engagement with the associated latch engaging
means.

A release mechanism in accordance with the inven-
tion will now be described by way of example with
reference to the accompanying drawings in which:

FIG. 1 is a cross section through a clutch release
mechanism in accordance with the inventicn, and

FIG. 2 is a view to a larger scale of part of the mecha-
nism of FIG. 1.

With reference to FIG. 1 there is shown a fluid actua-
tor 11 having an actuator body 12 supporting an actua-
tor member in the form of a hollow piston 13. The
actuator body 12 has a flange 20 at one end for connec-
tion to a transmission housing (not shown) of a vehicle
and a tubular body 10 defining a cylindrical bore 18.
The cylindrical bore 18 is partially closed at one end by
an annular end wall 18 through which the hollow piston
13 extends. The hollow piston 13 has a tubular body
portion 17, and annular end flange 19, and a thickened
end portion 21. The annular end flange 19 is arranged to
co-operate with the bore 1§ of the actuator body 12
through a seal 22 to define a working chamber 14,

The working chamber 14 is connectable to a fluid
pressure supply (not shown) through an inlet passage 25
and threaded connector bore 16.

The tubular body portion 17 has four equispaced

ducts 23 extending parallel to the lcngmldmal axis X of

the hollow piston 13.

Each of the ducts 23 is open at one end to the work-
ing chamber 14 and at the other end extends into the
thickened end portion 21 where it joins a cylindrical
cavity 24. Each of the cylindrical cavities 24 extends

along an axis 24a inclined to the longitudinal axis X of

the hollow piston 13.

Each of the cylindrical cavities 24 SUpports for sliding
motion a latch member in the form of a pin 27 constitut-
ing the aforesaid latch member shown in detail in FIG.
2. Each of the pins 27 comprises a part spherical end
portion 30, a cylindrical body portion 31, a frusto-coni-

cal portion 32 and an annular abutment face 33. For

co-operation with a spring 34. Each of the pins 27 is
biased by the co-operating spring 34 outwardly for
co-operation with a release bearing assembly 42.

The release bearing assembly 42 comprises a first part
41 formed with a circumferential groove 40 which re-
ceives the pins 27, a second part 43, a ball thrust bearing
46 interposed between the first and second parts 41 and
43 to allow relative rotation therebetween and a ful-
crum ring 44 for reaction against release fingers 45
(shown in broken lines) of a clutch indicated generally
at 47 attached to an engine (not shown).

The frusto-conical portion 32 of each pin 27 co-oper-
ates with a tapered end portion 36 of a plunger 35 slid-
able within the adjacent duct 23.

>

4
Each of the plungers 35 has a seal 35a near its end

adjacent the working chamber 14 and constitutes a fluid
operable locking means.

The pins 27, circumferential groove 40 and the plung-
ers 35 together form a disengageable coupling 37 for

~ axially interconnecting the hollow piston 13 and the
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release bearing assembly 42.

With the release bearing assembly 42 attached to the
releasing fingers of the clutch and with the working
chamber 14 relieved of pressure, the hollow piston 13
can be coupied to the first part 41 of the release bearing
assembly by inserting the hollow piston 13 into the first
part 41 by a sufficient distance for the pins 27 to engage
the circumferential groove 40. As the hollow piston 13
1S pushed into the first part 41 during the coupling oper-
ation, each of the pins 27 retracts slightly into the hol-
low piston 13 against the action of its associated spring
34 through abutment of its part-spherical end portion 30
with a lead-in or chamfer 51 in the first part 41. To stop
the hollow piston 13 from being pushed into the actua-
tor body 12 by the application of the force needed to
retract the pmns 27 (which would effectively prevent
retraction of the pins) a return spring 50 of sufficient
stiffness is provided. The return spring 50 acts between
a shoulder 52 on the outer surface of the hollow piston
13 and an outer surface 53 of the annular end wall 18. If
the plungers 3§ abut the pins 27 during coupling move-
ment, retraction of the pins causes the frusto conical
portions 32 to urge the plunger 35 towards chamber 14.

In the absence of fluid pressure in the working cham-
ber 14 the hollow piston 13 and first part 41 are pre-
vented from axial separation only by the force of
springs 34 biasing the pins 27 into the circumferential
groove 40. Therefore, it is possible to separate the hol-
low piston 13 from the first part 41 by moving the actua-
tor body 12 away from the clutch.

If fluid pressure is admitted to the working chamber
14 each of the plungers 38 is moved by the fluid pres-
sure to react against a respective pin 27. The abutment
of the tapered end portion 36 of each plunger 35 against
the frusto-conical portion 32 of the co-operating pin 27
wedges the part-spherical portion 30 of the pin 27 into
the groove 40 thereby axially locking the first part 41
and the hollow piston 13 against axial separation.

Further increasing the fluid pressure in the working
chamber 14 will displace the annular end flange 19 of
the piston 13 away from the annular end wall 18 in the
direction A to release the clutch. The movement of the
hollow piston 13 in the direction to release the clutch
displaces the release bearing assembly 42 in the same
direction, the fulcrum ring 44 reacting against the re-
leasing fingers 45 of the clutch. The releasing force
generated by the fluid pressure on the hollow piston 13
1s transferred to the release bearing assembly 42 through
the pins 27 and groove 40.

Although the invention has been described solely
with reference to a hydraulic fluid actuator it could
alternatively be applied to a pneumatic actuator.

The arrangement of the release bearing assembly and
the hollow piston could be reversed so that the first part
of the release bearing engages in the bore of the hollow
piston.

The movable latch member could be a snap ring or
circlip and not a plurality of separate pins and the
plungers 35 could be replaced by a single tubular
plunger.

It i1s also envisaged that the pins 27 may be biased
away from the circumferential groove in which case the
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plungers would not only lock the pins against the
groove 40 but would also be required to urge the pins
into the engagement with the groove.

It is further envisaged that the coupling means could
be unlockable by fluid pressure supplied by an external
source such as a high pressure air line, in which case the
actuator member could be a conventional mechanical
lever operable by the driver and the latch member and
locking means could be supported by the release bear-
ing assembly. The pins 27 in such a case would be ar-

10

ranged so that when the fluid pressure were relieved,

the pin would normally prevent separation of the re-
lease bearing assembly 42 and actuator member 13.
Subsequent application of pressure would then cause
tapered end portions of movable members similar to
plungers 35 to engage frusto-conical portions of the pins
and urge the pins out of engagement with the groove
40.

I claim:

1. A clutch release mechanism for a pull-type clutch
including a fluid actuator having an actuator member
movable by fluid pressure in a clutch release direction
to release the clutch, a release bearing assembly for
connection to part of the clutch, and coupling means for
connecting the release bearing assembly to the actuator,
said coupling means comprising a latch member [mov-
able by fluid pressure]), resilient bias means for biasing
the latch member in a direction transverse to said direc-
tion of clutch release [and], latch engaging means and
a fluid pressure movable element co-operable with said
latch member whereby in a first condition the latch
member [occupies a position in which it engages the
latch engaging means and locks]} is biased by said bias
means into a position in engagement with said latch engag-
ing means and is locked in said position by said fluid pres-
sure movable element thereby locking the release bearing
assembly by fluid pressure axially to the actuator mem-
ber so that clutch release force applied by said actuator
member is transmitted to the release bearing assembly
through the latch member to release the clutch, and in
a second condition the latch member is disengageable
from the latch engaging means to allow axial separation

and coupling of the release bearing assembly and the

actuator member.

I 2. A clutch release mechanism as claimed in claim 1
in which in said first condition said latch member is held
by fluid pressure in the position in which it locks the
release bearing assembly axially to said actuator mem-
ber.}

3. A clutch release mechanism as claimed in claim
[ 2] 7/ in which said latch member is held in the position
in which it locks the release bearing assembly axially to
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said actuator member by pressure of fluid which oper-
ates said actuator.

I4. A clutch release mechanism as claimed in claim 1
in which the latch member is cooperable with a pressure
movable element.]

[5. A clutch release mechanism as claimed in claim 4
in which the latch member is lockable in the position in
which it locks the release bearing assembly to the actua-
tor member by said pressure movable element. }

6. A clutch release mechanism as claimed in claim
[57 ! in which the pressure movable element is mov-
able into a position cooperable with said latch member
in a direction which is substantially parallel with the
direction of clutch release.

7. A clutch release mechanism as claimed in claim
5] ! in which said pressure movable element com-
prises an axially movable plunger.

8. A clutch release mechanism as claimed in claim
[5] ! in which the pressure movable element 1s sup-
ported by the actuator member.

9. A clutch release mechanism as claimed in claim 8 in
which the latch member is mounted on the actuator
member.

10. A clutch release mechanism as claimed in claim 6
in which said pressure movable element has a tapered
end portion which cooperates with said latch member.

11. A clutch release mechanism as claimed in claim 10
in which said latch member has a frusto conical portion
for cooperation with the tapered end portion of the
pressure movable element to lock the latch member into
the position in which it locks the release bearing assem-
bly axially to the actuator member.

12. A clutch release mechanism as claimed in claim 1
in which said latch member is mounted on said actuator
member.

13. A clutch release mechanism as claimed in claim 1
in which said latch engaging means is on said release
bearing assembly.

14. A clutch release mechanism as claimed in claim 1
in which said latch member has a part spherical end
portion for cooperation with said latch engaging means.

~15. A clutch release mechanism as claimed in claim 1
in which the latch member is movable along an axis
which is inclined in the direction of clutch release.

[16. A clutch release mechanism as claimed in claim
1 in which the latch member is biased normally towards
a position in which it locks the release bearing assembly
to the actuator member.]

17. A clutch release mechanism as claimed in claim 11
in which a plurality of latch members is provided, said
latch members being spaced circumferentially between
the actuator member and the clutch release bearing

assembly.
» & : B "
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