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(54) Multi-plate clutch for clutching a
compressor with drive means therefor

(57) A clutch for linking a compressor
(1) with a drive means (2) therefor,
particularly for heavy vehicles, the
clutch including a rotatable housing (8)
mounted in bearings (10) of a clutch
casing (11), the housing (8) carrying on
its outside a first pack of clutch discs
(14a) which interleave with a second
pack of clutch rings (14b) carried on the
inside of an axially movable rotatable
drum (15) which rotates with means (4,
4a) coupling the clutch to the
compressor (1).

The pack of clutch discs (14a, 14b)
are normally compressed together to
engage the drive by spring (17) and are
released by a pneumatically-operable
piston (19) acting on the drum (15)
through a stationary ring (22) against
the resilient bias of springs (17).

In a second embodiment the drive
shaft drives the drum and the housing
is connected to rotate with the
compressor (1), the spring bias
normally engaging the clutch being by
dish springs and the piston acting
directly on the drum.
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SPECIFICATION

Clutch for linking a compressor with a drive
means therefor

This invention relates to a clutch for linking a com-
pressor with a drive means therefor.

Heavy vehicles, such as lorries, are normally fit-
ted with a pneumatic braking unit and other pneu-
matically-controlled systems with air supplied by a
compressor activated by the engine via a transmis-
sion, usually with gears, which maintains operating
pressure in the pneumatic system or systems.

When there is no consumption of air, for exam-
ple for braking, usually an automatic vaive dis-
charges any excess pressure in the system. Further
savings in running can however be achieved by
disengagement of the compressor when the pres-
sure in the system is equal to the maximum de-
sired value, reconnecting it as soon as its
activation becomes necessary to restore the work-
ing pressure in the pneumatic system. In this way,
there is a constant saving in fuel, since activation
of the compressor, which takes power from the en-
gine, only occurs for the time required to recharge
to compensate for the effective air consumption for
braking, etc. without discharging the excess pres-
sure to no purpose.

To this effect, compressors have been con-
structed which are fitted with a pneumatic disen-
gagement clutch, but these constructions are
complex and require substantial modifications to
the structure of the compressor to contain the
overall volume of space, which is high, and in ad-
dition induce considerable bending stresses on the
compressor shaft itself and overload on its sup-
ports, produced by the necessary larger distance of
application of radial thrust due to the drive gear-
ing, which often requires over-dimensioning of the
compressor shaft and its supports.

According to the present invention, there is pro-
vided a clutch for linking a compressor with a drive
means therefor, the clutch including first rotatable
coupling means for coupling the clutch to the drive
means and second rotatable coupling means for
coupling the clutch to the compressor, the clutch
further including a rotatable drum, which is joined
in an axially slidable manner to one of said cou-
pling means so as to be able to rotate therewith
and which carries a first set of axially moveable
clutch rings, and an inner rotatable housing joined
to the other of said coupling means, said housing
carrying on its outside a second set of axially
moveable clutch rings, the rings of said first set al-
ternating with the rings of said second set thereby
forming a pack of clutch rings, there being resilient
means acting between said drum and part of said
one coupling means to press the clutch rings to-
gether thereby to transmit drive to the compressor,
and there being a pneumatically operable piston
actuable against the bias of said resilient means to
relieve the pressure applied by said resilient means
on the clutch rings, thereby to disengage said
drive.

Preferably, the piston is annular and acts on a
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thrust ring which is rotationally blocked and slides
axially in an appropriate manner against further re-
silient means, the thrust ring pressing against the
sliding drum on activation of the piston. Preferably,
the housing is maintained in a central position by
means of a rotating support mechanism, supported
by an external clutch housing and at one end by
means of another rotating support mechanism,
supported by said second rotatable coupling
means, which may be in the form of a flanged
sleeve. The relative distance between the rotating
support mechanisms and a keying position of the
drive means, which may inciuding gearing, being
such as to produce a radial load on the compres-
sor shaft substantially equal to less than the radial
load transmitted by the drive means.

In another embodiment, the clutch may comprise
an axially moveable annular piston in a chamber
made in the base of the outer clutch body, the pis-
ton having a head surface facing the drum linked
such that it rotates relative to the compressor shaft
to which the clutch is applied, the drum acting un-
der the action of the resilient means acting on the
pack of clutch rings linked, such that they rotate
when clamped, to a shaft emerging from the
clutch, carrying the coupling mechanism to the en-
gine (said first rotatable coupling means) and a
sleeve coupled to the shaft of the compressor.

The piston may be arranged to rotate freely in its
own seating and acting, when activated, with its
own head on the drum against the bias of the re-
silient means. The piston may be inserted with ra-
dial play in its seating, the retention capacity on
the respective internal and external cylindrical sur-
faces of the piston and of the seating being
achieved by means of O-rings.

The resilient means acting on the drum can con-
sist of springs of a suitable cup type, with suffi-
cient axial pre-loading to apply thrust to the pack
of clutch rings to transmit torque by friction from
the clutch shaft to the compressor shaft for its acti-
vation and with sufficient overall elastic deforma-
tion to afford free rotation of the clutch pack rings
if compressed.

For a better understanding of the invention and
to show how the same may be carried into effect,
reference will now be made, by way of example, to
the accompanying drawings, in which:-

Figure 1 is a diagrammatic side view, partly in
section, of a first form of clutch for linking a com-
pressor with a drive means therefor, and

Figure 2 is a view similar to Figure 1 of a second
form of clutch.

Referring firstly to Figure 1, a compressor 1 is
linked to drive means therefor such as gearing 2
via a clutch 3, the gearing being coupled to and
driven by the vehicle engine. The clutch 3 includes
a sleeve 4 with a frustoconical seating for keyed
coupling with a driven shaft 5 of the compressor 1,
shown by dot-and-dash lines in the Figure, locked
by a threaded cap 6. The sleeve 4 is fitted with a
race for a needle bearing 7 which supports a rotat-
ing housing 8 with a frustoconical end @ for cou-
pling the clutch to the gearing 2. The housing 8 is
also supported by means of a bearing 10 itself
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supported by an outer casing 11, which is joined to
the fixed compressor casing via its base 12. The
outside of the housing 8 has toothing 13 which en-
gages with corresponding toothing of rings 14a of
the clutch pack 14. The toothing 13 is a straight
toothing which allows axial movement of the rings
14a coupled therewith.

The sleeve 4 is fitted with an external flange 4a,
with external toothing which couples the flange 4a
with corresponding toothing of a sliding floating
drum 15 for rotation therewith, the drum 15 being
likewise coupled with rings 14b of the clutch pack
14, the toothing on the drum 15 also altowing axial
movement of the clutch rings 14b. The end of the
drum 15 on the other side of the clutch pack 14 to
the flange 4a is also fitted with a locking ring 16
against which the endmost clutch ring presses,
there being resilient means in the form of
compression springs 17 guided by pins 18 acting
between the other end of the drum 15 and the
flange 4a. The springs 17 clamp the clutch pack 14
with sufficient force normally to transmit torque to
the compressor 1.

The base 12 is fitted with a seating to accommo-
date an annular pneumatically-actuated piston 19,
circumscribing a chamber 20, fed via a coupling
21. The piston 19 acts on a ring 22, against resili-
ent means in the form of compression springs 23,
guided by screw pins 24, which are fixed with re-
spect to the base 12, these pins 24 also constitut-
ing guides for the ring 22 whilst blocking rotation
thereof. The pins 24 can also be constructed in one
piece with, the base 12, in the form of frontal pro-
trusions, which allow axial displacement of the
ring 22 only, blocking rotation.

In the absence of a sufficient pressure of com-
pressed air to the chamber 20, the action of the
springs 17 maintains the rings 14a, 14b in contact
with each other and the compressor 1 is also
thereby maintained in rotation, driven by the gear-
ing 2, coupled to the engine.

When compressed air is fed at a sufficient pres-
sure to the chamber 20, such as would be the case
when air fed from a reservoir {(not shown) being
charged by the compressor 1 is approaching the
predetermined maximum pressure, the piston 19
acting on the ring 22 presses the ring 22 against
the resilient biasses onto the adjacent face of the
sliding drum 15. The drum in turn pushes the rings
in the clutch pack 14 apart, thereby allowing the
rotating housing 8 to idle with consequent shut-
down of operation of the compressor 1.

As will be gathered from Figure 1, the radial
thrust acting on the gearing 2, at right angies to
the axis of the housing 8, is counterbalanced to the
reactions of the bearings 7, 10 and thus, in view of
the relative distances, transmits a transverse thrust
to the shaft 5 of the compressor 1 which is sub-
stantially equal to that which there would have
been in the absence of the clutch 3, with a gearing
directly keyed onto the shaft 5. Hence the piston
19, which does not rotate, is never in contact with
rotating parts, transmitting its thrust with the inter-
position of the ring 20 and the latter is able to
withstand sliding against the floating drum 15, in
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disengagement phases, for a few moments, being
constructed from materials of sufficient wear-re-
sistant properties.

The ring 22 in fact acts against the driven part of
the clutch and hence as soon as there is thrust of
the ring 22 against the drum 15, the latter stops in
a very short period of time for disengagement of
the clutch, also aided by the internal resistance of
the compressor 1. Frictional contact between the
ring 22 and the drum 15 lasts for a fairly limited
time, and hence does not require the presence of a
thrust bearing between the drum 15 and the ring
22.

The clutch may also be constructed for greater
compactness and simplicity, and in a particularly
economic form, without any limitations or detri-
ment to operation, as in the form illustrated in Fig-
ure 2.

As can be seen from Figure 2, there is a com-
pressor 101 with a shaft 102 which links via a
clutch 103 to gearing 104 by means of which the
compressor 101 is linked to the vehicle engine on
which it is mounted.

The clutch 103 includes a shaft 105, which is
mounted on an outer housing 106, which links via
a base 107, to the compressor 101. A sleeve 108 is
mounted on the shaft 102 of the compressor 101,
to which sleeve a flange 109 is rigidly fixed, with
toothing 110 on its outer circumference, which en-
gages with toothing 111 on a drum 112. Clutch
rings having external toothing 113 of a clutch pack
114 likewise engage in the toothing 111 and clutch
rings having internal toothing 115 of the clutch
pack 114 engage with outer toothing 116 of an end
section 117 of the shaft 105. The shaft 105 is sup-
ported in the outer casing 106 of the clutch in a
similar manner to the embodiment shown in Fig-
ure 1. Also in a similar way, the clutch rings can
also move axially of themselves.

A pack of cup springs 118 is inserted between
the flange 109 and the drum 112, whilst the clutch
pack 114 is locked at the free end of the drum 112
by a locking ring 119.

Inside the base 107 there is a seating for an an-
nular piston 120, circumscribing an annular cham-
ber 121 supplied pneumatically via a threaded
coupling 122, provided for linking to the pneumatic
clutch disengagement system. The piston 120 has
a certain amount of play between its side walls
and the walls of its seating in the base 107. Reten-
tion is ensured by O-rings 123, 124, such that there
is no accidental contact between the walls and the
movement of the piston is not hindered. A head
surface 125 of the piston 120 faces the end of an
internal flange 126 of the drum 112, which flange
also constitutes on its reverse side the bearing sur-
face of the cup springs 118 bearing on the flange
109.

In the absence of air pressure in the chamber
121, the clutch remains in the engaged state, by
virtue of the action of the spring 118 on the drum
112, which locks the clutch pack 114 via the ring
119. For disengagement, the chamber 121 is pres-
surised, via the coupling 122, and the piston 120
acts against the internal flange 126, in rotation with
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the shaft 102 of the compressor 101. The rings of
the clutch pack 14 are accordingly allowed to come
out of engagement with one another to allow the
compressor itself to stop.

In the disengagment phase, when the piston 120
comes into contact with the flange 126 of the drum
112, sliding occurs with a slight angular movement
between the drum 112 and the piston 120, or be-
tween the piston 120 brought rotation in contact
with the drum 112, and its seating in the base 107,
in relation to the respective coefficients of friction
and to the operating pressure of the piston, before
the compressor 101 stops due to its internal fric-
tion and its compression resistance.

This rotation is only of minor extent, and less
than one complete revolution in general operating
conditions. If this occurs between the drum 112
and the piston 120, it does not cause appreciable
damage to the head surface 125 of the piston. In
the event of relative rotation between the piston
120 and its seating, this may occur without causing
damage to the side surfaces of the piston, which
is, as explained, inserted with a certain amount of
side play in its seating, and is held in place by the
O-rings 123, 124 without detriment to their wear.
This is due to the fact that oil present inside the
clutch penetrates between the surfaces in relative
motion, thus forming a lubricant which substan-
tially prevents direct contact between these and
takes up the heat generated.

CLAIMS

1. A clutch for linking a compressor with a
drive means therefor, the clutch including first ro-
tatable coupling means for coupling the clutch to
the drive means and second rotatable coupling
means for coupling the clutch to the compressor,
the clutch further including a rotatable drum,
which is joined in an axially slidable manner to
one of said coupling means so as to be able to ro-
tate therewith and which carries a first set of axi-
ally moveable clutch rings, and an inner rotatable
housing joined to the other of said coupling
means, said housing carrying on its outside a sec-
ond set of axially moveable clutch rings, the rings
of said first set alternating with the rings of said
second set thereby forming a pack of clutch rings,
there being resilient means acting between said
drum and part of said one coupling means to press
the clutch rings together thereby to transmit drive
to the compressor, and there being a pneumati-
cally operable piston actuable against the bias of
said resilient means to relieve the pressure applied
by said resilient means on the clutch rings, thereby
to disengage said drive.

2. A clutch according to claim 1, wherein said
second rotatable coupling means comprises a
flanged sleeve for keying onto a drive shaft of the
compressor.

3. A clutch according to claim 1 or 2, wherein
said drum is toothed, said first set of clutch rings
engaging with the drum toothing.

4. A clutch according to claim 1, 2 or 3, wherein
the outside of said housing is toothed and said
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thing of the housing.

5. A clutch according to any one of the preced-
ing claims, and further comprising a clutch casing,
said housing being supported in the casing
through bearings.

6. A clutch according to claim 5, wherein fur-
ther bearings are provided rotatably to support
sajd housing on said second rotatable coupling
means, the relative distance between the two sets
of bearings being such as to produce a radial load-
ing on a drive shaft of the compressor substan-
tially equal to or less than the radial load
transmitted by said drive means.

7. A clutch according to any one of the preced-
ing claims, wherein said piston is annular and acts
on a non-rotatable thrust ring which is arranged to
press against said drum upon activation of said
piston, there being further resilient means acting to
bias the piston in a direction away from the piston
clutch disengaging direction.

8. A clutch according to any one of claims 1 to
6, wherein said piston is annular and axially move-
able in a chamber formed in a base of an outer
clutch body, said piston having a head surface fac-
ing said drum and acting directly on an internal
flange of said drum against the bias of the first-
mentioned resilient means.

9. A clutch according to claim 8, wherein said
piston is inserted in its seating with radial play, re-
tention of the piston in said chamber being
achieved by means of O-rings.

10. A clutch according to any one of the pre-
ceding claims, wherein said first-mentioned resili-
ent means comprise cup-type springs.

11. A clutch according to any one of the pre-
ceding claims, wherein said piston is arranged to
be activated by air fed from said compressor when
a predetermined pressure has been achieved.

12. A clutch for linking a compressor with a
drive means therefor, substantially as hereinbefore
described with reference to Figure 1 or Figure 2 of
the accompanying drawings.

13. A compressor linked to a drive means
therefor by a clutch according to any one of the
preceding claims.

14, A compressor linked to a drive means
therefor according to claim 13, wherein said one
rotatable coupling means is constituted by said
second rotatable coupling means and wherein said
other rotatable coupling means is constituted by
said first rotatable coupling means.

15. A compressor linked to a drive means
therefor according to claim 13 or 14, wherein said
drive means includes gearing.

16. A compressor linked to a drive means
therefor according to claim 13, 14 or 15, wherein
said piston is arranged to disengage said clutch
upon a predetermined pressure of air produced by
the compressor acts on said piston.
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17. A compressor linked to a drive means
therefor according to claim 13, 14, 15 or 16, sub-
stantially as hereinbefore described with reference

to Figure 1 or Figure 2 of the accompanying draw-
ings.
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