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(54) Compressor for vehicle air-conditioners

(57) The invention relates to a compressor compris-
ing a transmitting means (10) and pistons mechanically
coupled by means of a shaft (12) and a swash plate, a
housing (13) including a front housing (14) disposed on
the side of the transmitting means (10) and a rear housing
(15) disposed on the opposite side of the transmitting
means (10) and first mounting means (16) attached to
the front housing (14) and second mounting means (17)
attached to the rear housing (15) for securing the housing
(13) on an engine block. The invention is characterized

in that the second mounting means (17) include a mount-
ing portion (18) and a deflecting portion (19) disposed
between the mounting portion (18) and the engine block
wherein the mounting portion (18) is attached to the rear
housing (15) in a position at a distance from the engine
block to allow a deflecting movement of the deflecting
portion (19) in an axial direction of the housing (13) for
absorbing and/or avoiding a deformation of the housing
(13), wherein the deflecting portion (19) is adapted to
transmit axial forces to provide for a fixation of the hous-
ing (13).
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Description

Background of the invention

[0001] The present invention relates to a compressor,
in particular to the technical field of compressors used
for vehicle air-conditioners.
[0002] In terms of its construction the present invention
relates to a compressor comprising a transmitting means
and pistons mechanically coupled by means of a shaft
and a swash plate; a housing including a front housing
disposed on the side of the transmitting means and a
rear housing disposed on the opposite side of the trans-
mitting means and first mounting means attached to the
front housing and second mounting means attached to
the rear housing for securing the housing on an engine
block. A compressor of this kind is known, for example,
from the Applicant’s pre-published patent application EP
1 605 160 A1.
[0003] Typically, compressors of the aforementioned
kind are mounted on an engine block and driven by the
engine by means of a belt that is stretched between a
drive pulley of the engine and the transmitting means of
the compressor. The transmitting means, e.g. a compres-
sor pulley, transmits rotational torque received from the
vehicle engine to a shaft that extends through the com-
pressor. The shaft mechanically couples the transmitting
means to pistons through a swash plate, transforming
the rotational torque applied to the transmitting means
and the shaft respectively, into a linear movement of the
pistons inside the compressor.
[0004] A further compressor of this kind is known from
EP 1 113 172 A2. Said compressor comprises a pulley
connected to a shaft which is supported by the front hous-
ing through a radial bearing. A lug plate connected to the
swash plate rotates with the shaft and is supported by
the housing through a thrust bearing. Usually needle
bearings are used for the radial bearing which are com-
posed of a plurality of needles, a retainer and a case as
well as for the thrust bearing which are composed of a
pair of thrust races and plurality of needles which are
arranged in a retainer in a spoke-like configuration.
Owing to the belt being stretched with some tension be-
tween the engine pulley and the compressor pulley or,
respectively, the transmitting means, the front housing
that usually supports the pulley through the radial bearing
receives a radial force that is directed substantially to-
wards the engine pulley. The radial force resulting from
the belt tension acts on the front housing so as to bend
the compressor and, in particular, the compressor front
housing. Thus, the bending force applied to the compres-
sor leads to internal stress or deformation of the com-
pressor that results in an acoustically discernible vibra-
tion of the compressor. In the context of the present dis-
closure, "internal stress" designates the stress caused
in the deformed part and is therefore understood to be a
result of deformation.
[0005] The deformation of the front housing is partic-

ularly detrimental in a compressor comprising radial and
thrust bearings for supporting the shaft and the lug plate
as disclosed in EP 1 113 172 A2. Owing to the deforma-
tion of the front housing the lug plate and the shaft are
not stably supported by the plurality of needles of the
thrust and radial bearings thereby generating vibrations
when rotating in the deformed front housing.
[0006] A further cause of unintended compressor vi-
bration, is caused by thermal deformation of the com-
pressor housing. In operation, the temperature of the
compressor housing, which is usually built of a light-
weight material, e.g. an aluminium alloy, rises, thus re-
sulting in an axial expansion of the compressor housing.
The axial expansion of the compressor housing acts
against the mounts of the compressor that fix the com-
pressor housing to the engine block, thereby also causing
internal stress or deformation of the compressor.
[0007] Production tolerances can also lead to acous-
tically discernible vibration. For example, the front hous-
ing may deform by non-negligible differences between
the mounting positions, thus adversely affecting the sta-
ble support of the lug plate and the shaft which generates
vibrations as explained above in connection with the ra-
dial and thrust bearings of the compressor,.
[0008] This problem is addressed by EP 1 605 160 A1,
mentioned above, which discloses mounting parts for se-
curing the housing of the compressor to an engine block.
The mounting parts form deformable crush zones that
prevent a deformation of the housing, if the compressor
is installed on the engine block. To this end, EP 1 605
160 A1 suggests providing protecting portions having a
lower level of rigidity than the connection portions of the
mounting part. In particular, the upper and lower axial
ends of the mounting part are formed of rubber portions.
In the mounted state, the rubber portions, which com-
pensate production tolerances of the mounting positions,
receive a compression force due to the tightening of a
screw extending through the rubber portions and fasten-
ing the compressor housing to the engine block. Thus,
the known compressor provides a mounting that lends
good service strength for the compressor. However,
damping of vibrations at low frequencies is problematic
which can be transmitted to the engine block through the
mounting parts, thereby generating an undesired noise
emission.
[0009] EP 1 113 172 A2 likewise aims to prevent a
deformation of the compressor upon assembly. To this
end, EP 1 113 172 A2 suggests mechanically decoupling
the bolt which is screwed into the engine block from the
housing of the compressor. This can be done, for exam-
ple, by using a bushing arranged between the mounting
eye of the housing and the head of the screw; in this way,
the fastening force is not applied to the compressor. How-
ever, a deformation of the compressor housing is not
avoided by the mounting concept according to EP 1 113
172 A2. In particular, an axial expansion of the compres-
sor housing will not be accommodated. Thus, the com-
pressor housing receives in internal stress and vibration.
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Further, the bushing arranged between the mounting eye
of the housing and the head of the screw is disadvanta-
geous in view of the service strength.

Summary of the invention

[0010] It is an object of the present invention to provide
a compressor, particularly a compressor used for a ve-
hicle air-conditioner, especially driven by a vehicle en-
gine through a belt transmission, which offers improved
service strength and provides a reduction of acoustically
discernible vibration.
[0011] According to the invention, this object is solved
by the features of present claim 1.
[0012] The present invention is based on the idea of
providing a compressor comprising a transmitting means
and pistons mechanically coupled by means of a shaft
and a swash plate; a housing including a front housing
disposed on the side of the transmitting means and a
rear housing disposed on the opposite side of the trans-
mitting means; first mounting means attached to the front
housing and second mounting means attached to the
rear housing for securing the housing on an engine block,
wherein the second mounting means include a mounting
portion and a deflecting portion disposed between the
mounting portion and the engine block. The mounting
portion is attached to the rear housing in a position at a
distance from the engine block, to allow a deflecting
movement of the deflection portion in an axial direction
of the housing for absorbing and/or avoiding a deforma-
tion of the housing. The deflecting portion is adapted to
transmit axial forces to provide for a fixation of the hous-
ing.
[0013] In this respect, it is to be noted that the relation-
ship between the engine block and the compressor is
described in present claim 1, only to enhance the com-
prehensibility of the invention. As a matter of course, the
present application claims a compressor without being
fastened to an engine block. In other words, the com-
pressor is adapted to be secured to an engine block, as
described in claim 1 and as comprehensible by a person
skilled in the art of compressors, particularly air condi-
tioning compressors for vehicles. The present application
also claims a combination of a compressor and an engine
block. Furthermore, the present application discloses
and claims a vehicle comprising a compressor according
to claim 1, as well as an arrangement of a compressor
according to claim 1 together with an engine block.
[0014] Generally, the present invention is based on the
idea of compensating deformation forces applied to the
compressor, by a deflection or bending movement of the
deflecting portion in an axial direction of the compressor
housing. In other words, the basic idea of the present
disclosure comprises providing flexibility of a mounting
point on the housing, particularly rear housing, of the
compressor, especially flexibility toward an axial direc-
tion, in parallel with the longitudinal axis of the compres-
sor housing. This has the advantage that the mounting

portion, the deflecting portion and the engine block can
be fixedly connected in an axial direction of the deflecting
portion, particularly in a tangential orientation to the com-
pressor housing, while allowing a movement of the hous-
ing in an axial direction, namely coaxially with the shaft.
Thanks to the mounting portion being arranged apart
from the engine block, it absorbs deformation and ex-
pansion of the axial length of the compressor particularly
well. Therefore, both a vibrational decoupling of the com-
pressor and the engine block, as well as a good service
strength, are achieved. Due to the vibrational decoupling,
the noise emission is reduced.
[0015] In a preferred embodiment, the second mount-
ing means are attached to the axial end of the rear hous-
ing. In particular, the second mounting means are at-
tached to a rear surface of the rear housing opposite to
the transmitting means. The rear surface to which the
second mounting means are attached, can be oriented
rectangular to a longitudinal axis of the compressor which
in turn is defined by the longitudinal extension of the shaft.
The deflecting portion of the second mounting means
can be oriented in parallel with the axial end or, respec-
tively, the rear surface of the rear housing. By arranging
the second mounting means on the axial end of the rear
housing, a notably improved compensation of compres-
sor deformation in an axial direction is achieved.
[0016] In a further preferred embodiment, the mount-
ing portion is positioned at a distance from the engine
block in a range of � 50% of the distance between the
central line of the housing and the engine block referred
to the centre line. It turns out that arranging the mounting
portion in a position within the abovementioned range,
enhances the compensation or accommodation of a
compressor deformation. Moreover, fixing the mounting
portion within this range to the rear housing, simultane-
ously provides for an improved service strength. Alto-
gether, arranging the mounting portion within the posi-
tioning range specified above, leads to a balanced rela-
tionship between good service strength and efficient vi-
brational decoupling of the compressor.
[0017] Preferably, the mounting portion is disposed at
a central portion of the rear housing. This symmetrical
arrangement of the mounting portion on the rear housing,
improves a uniform transmission of forces and bending
moments into the deflecting portion and, hence, the en-
gine block. Thus, the durability of the second mounting
means, particularly the deflecting portion, is enhanced.
[0018] In a further preferred embodiment of the com-
pressor according to the invention, the axial length of the
mounting portion is shorter than the axial length of the
deflecting portion. This specific length ratio for the mount-
ing portion and the length of the deflecting portion, en-
sures that the deflecting portion compensates a defor-
mation of the compressor housing in a wide range. Since
the degree of deflection of the deflecting portion reduces
with the length of the deflecting portion, the durability of
the deflecting portion is enhanced by the specified aspect
ratio between the deflecting portion and the mounting
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portion.
[0019] More preferably, the deflecting portion is ine-
lastic in an axial direction and allows a deflection upon
application of a bending moment. Within the context of
the present invention, "deflection" designates bending
as well as tilting of the deflecting portion. For example
upon deformation of the compressor housing, the deflect-
ing portion is bent and/or tilted to compensate the com-
pressor deformation, thus accommodating vibration of
the compressor. In this embodiment, the deflecting por-
tion is inelastic in an axial direction, meaning that the
deflecting portion is not allowed to deform along a centre
line of its own, particularly between the mounting portion
and the engine block. However, a deformation, namely
a deflection, in a direction perpendicular to the longitudi-
nal axis of the deflecting portion, especially in a direction
in parallel with the longitudinal axis of the compressor
housing, is allowed.
[0020] In a further preferred embodiment of the present
invention, the deflecting portion comprises a stud bolt.
The stud bolt provides for a simple and cost efficient cou-
pling of the compressor to an engine block, whilst allow-
ing the necessary deflection to reduce acoustically dis-
cernible vibration. Alternatively the deflecting portion
comprises a hollow tube. The tube likewise allows the
necessary deflection to reduce acoustically discernible
vibration.
[0021] Preferably, the deflecting portion and the
mounting portion are connected by means of a fixation
element that is inserted in the mounting portion and is
engaged with the deflecting portion or is engaged in a
mounted state with an engine block, wherein first com-
pensation means are disposed between the fixation el-
ement and an axial end of the mounting portion and/or
second compensation means are disposed between an
opposite axial end of the mounting portion and the de-
flecting portion. Through this arrangement, the deforma-
tion of the compressor housing is compensated, or ac-
commodated, not only by the deflecting portion, but also
by the compensation means. Thus, the vibrational de-
coupling of the compressor housing to the engine block
is improved. In addition, the service strength is enhanced
by means of the fixation element, which fastens the de-
flecting portion to the mounting portion. The first option
to engage the fixation means with the deflecting portion
is preferably suitable for an embodiment comprising the
stud bolt as deflecting portion. The second option to en-
gage the fixation means in a mounted state with an en-
gine block is preferably suitable for an embodiment com-
prising the hollow tube as deflecting portion.
[0022] The first and/or second compensation means
can comprise a compressible washer that is made of a
damping material. The first and/or second compensation
means can also comprise a pair of washers shaped to
allow a relative angular movement. More particularly, a
first washer of the pair of washers can be a convex spher-
ical washer, and a second washer of the pair of washers
can be a concave spherical washer or a conical washer.

Altogether, by means of washers or generally compen-
sation means, a further enhanced vibrational decoupling
of the compressor and the engine block is achieved.
[0023] The invention will now be described in detail by
way of example with reference to the accompanying
drawings in which:

Fig. 1: a side view of a compressor according to the
present invention in a preferred embodiment.

Fig. 2: a side view of a compressor according to the
present invention in a further preferred embod-
iment.

Fig. 3: a side view of a compressor according to the
present invention in a further preferred embod-
iment.

Description of the Figures

[0024] Figure 1 shows a compressor according to a
preferred embodiment of the invention mounted on an
engine block 100. The compressor comprises a com-
pressor housing 13 including a front housing 14 and a
rear housing 15. On the side of the front housing 14, a
transmitting means 10 in the form of a compressor pulley
is disposed and connected to a shaft 12 which extends
along the longitudinal axis of the compressor housing.
The shaft 12 is pivotally supported in the compressor
housing by means of radial bearings (not shown) dis-
posed in the front housing 14 and the rear housing 15.
The radial bearings are preferably needle bearings which
transmit the radial forces of the transmitting means 10
by the belt tension to the housing. The coupling between
the shaft 12 and the pistons (not shown) inside the hous-
ing 13, particularly inside a cylinder block which can be
part of or arranged inside the compressor housing 13,
can be achieved by means of a swash plate (not shown);
this swash plate transforms the rotational torque applied
by the transmitting means 10 to the shaft 12 into a recip-
rocating movement of the pistons. The swash plate can
be connected to a lug plate (not shown) that rotates with
the shaft 12 and is supported by the front housing through
a thrust bearing, in particular a thrust needle bearing.
[0025] The compressor housing 13 may be mounted
or fastened to the engine block 100 by means of first
mounting means 16 attached to the front housing 14, and
second mounting means 17 attached to the rear housing
15. The first mounting means 16 can comprise two
mounting eyes 26, which may be fixed to, or integrally
formed with, the front housing 14. The mounting eyes 26
can be arranged on a side surface, particularly a circum-
ferential surface, of the front housing 14. As shown in
Figure 1, the first mounting means 16 can comprise an
upper mounting eye 26a located at a height equal to the
height of the shaft 12 and a lower mounting eye 26b lo-
cated near a lower surface of the front housing 14, which
faces the engine block 100. The mounting eyes 26 may
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each include a bore that extends perpendicularly with
respect to a mounting surface 101 of the engine block
100. In other words, the bores in the mounting eyes 26
of the first mounting means 16 can extend substantially
tangentially to the circumference, or circumferential sur-
face, of the front housing 14. A screw 27 can extend
through the bores in the upper mounting eye 26a and the
lower mounting eye 26b and engage the engine block
100 to secure the front housing 14 to the engine block
100. Typically, two first mounting means 16 can be dis-
posed on both sides, particularly longitudinal sides, of
the front housing 14. The invention is not restricted to
two first mounting means 16.
[0026] A second mounting means 17 may be attached
to the rear housing 15; preferably, a single second mount-
ing means 17 can be arranged at the rear housing 15.
Two or more second mounting means 17 can be provid-
ed. The second mounting means 17 may comprise a
mounting portion 18, preferably formed as a mounting
eye 26, which is attached to an axial end surface of the
rear housing 15. Preferably, the mounting portion 18 can
be integrally formed with the rear housing 15. According
to Figure 1, the mounting portion 18 can be positioned
coaxially to the shaft 12; other positions of the mounting
portion 18 are possible. In preferred embodiments, the
mounting portion 18 is located at a distance from the
engine block 100 within a range of � 50%, preferably �
40%, preferably � 30%, preferably � 20%, most prefer-
ably � 10%, as related to the distance between the centre
line of the housing 13 and the engine block 100 when
compared to the centre line or, respectively, longitudinal
axis.
[0027] In the same manner as the first mounting means
16, the mounting portion 18 of the second mounting
means 17 may comprise a bore, which extends perpen-
dicularly to the mounting surface 101 of the engine block
100. The bore of the mounting portion 18 of the second
mounting means 17 thus extends in parallel with an axial
rear surface 15a of the rear housing 15 and, hence, per-
pendicular to the longitudinal axis of the housing 13 de-
fined by the longitudinal extension of the shaft 12.
[0028] The second mounting means 17 can further
comprise a deflecting portion 19 that extends in projec-
tion of the bore inside the mounting portion 18 towards
the mounting surface 101 of the engine block 100. In the
mounted state of the compressor according to this em-
bodiment, the deflecting portion 19 may be disposed be-
tween the mounting portion 18 and the engine block 100,
particularly the mounting surface 101. Since the deflect-
ing portion 19 can extend coaxially to the bore in the
mounting portion 18, it would extend perpendicularly to
the mounting surface 101 and, at least in a non-opera-
tional state of the compressor, parallel with the axial rear
surface 15a of the rear housing 15.
[0029] Several constructional variations of the deflect-
ing portion 19, such as a bar with thread holes on both
axial ends of a cylindrical pipe in which a fix bolt can be
inserted through its centre, are possible within the scope

of the invention. For example, the deflecting portion can
be formed as a long tube with a hole inside. The hole,
particularly a clearance hole or through bore, is prefera-
bly oriented coaxially to the longitudinal axis of the long
tube and extends through the entire tube. In this arrange-
ment, the long tube may be fixed to the engine block 100
by a fixation element 20, particularly a screw, which ex-
tents through the hole or through bore and engages the
engine block 100 directly. The long tube thereby serves
as a spacer between the mounting portion 18 and the
engine block 100, and is adapted to allow a deflecting
movement upon an axial elongation of the compressor
housing 13.
[0030] Alternatively, the deflecting portion 19 can com-
prise a stud bolt 19a. The stud bolt 19a, or generally the
deflecting portion 19 of the second mounting means 17,
can be fixed or fastened to the mounting portion 18 by a
fixation element 20. The fixation element 20 can com-
prise a screw 27. The deflecting portion 19 or stud bolt
19a may further be connected to the engine block 100
by a threaded pin 19b, which can be integrally formed
with the stud bolt 19. Alternatively, the stud bolt 19 can
comprise a threaded hole having a longitudinal axis
which is oriented substantially perpendicular to the
mounting surface 101 of the engine block 100, in which
a separate threaded pin 19b is screwed to fix the stud
bolt 19 to the engine block 100. The threaded pin 19b
may extend beyond the length of the stud bolt 19a, or in
general the deflecting portion 19, to be inserted and fixed
within the engine block 100. It is also possible that the
fixation element 20 comprises a screw 27, which extends
through the mounting portion 18 and the deflecting por-
tion 19 and directly engages the engine block.
[0031] As further shown in Figure 1, as well as in Fig-
ures 2 and 3, the mounting portion 18 can be adapted to
allow the deflecting portion 19 to be positioned at a dis-
tance from the axial rear surface 15a. The distance be-
tween the rear housing 15 and the deflecting portion 19
in turn allows the deflecting portion 19 to deflect, partic-
ularly to bend or tilt, upon axial expansion of the com-
pressor housing 13. Thus, the distance between the rear
housing and the deflecting portion 19 avoids contact be-
tween the rear housing 15 and the deflecting portion 19.
[0032] The mounting means 16, 17 can additionally be
equipped with compensation means 21, 22. The com-
pensation means 21, 22 can comprise compressible
washers 23 and/or a pair of washers 24, 25, wherein the
pair of washers 24, 25 is shaped to allow a sliding move-
ment of the mounting means 16, 17.
[0033] As shown in Figure 2, the second mounting
means 17 may comprise a first compensation means 21,
namely washers 23, 24, 25 located between the fixation
element 20 and the mounting portion 18, namely between
the screw 27 and the mounting eye 26 of the second
mounting means 17. The first compensation means 21
can be made of rubber to form a rubber washer. In gen-
eral, the first compensation means 21 may comprise a
compressible washer 23 made of an elastic material or,
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respectively, a damping material.
[0034] The second mounting means 17 can further
comprise a second compensation means 22 arranged
between the mounting eye 26 or the mounting portion 18
of the second mounting means 17 and the deflecting por-
tion 19 or, respectively, the stud bolt 19a. In the embod-
iment according to Figure 2, the second compensation
means 22 may also comprise a compressible washer
that can be made of the same or a different material,
when compared with the compressible washer 23 of the
first compensation 21. Typically, the first and second
compensation means 21, 22, in particular the washers,
may be ring-shaped and surround the fixation element
20, particularly the screw fixing the deflecting portion 19
to the mounting portion 18.
[0035] As described above, the first mounting means
16 can also be equipped with compensation means 21,
22. In particular, the first mounting means 16 may com-
prise a pair of washers 24, 25 that are arranged between
the mounting surface 101 of the engine block 100 and
the lower mounting eye 26b. The pair of washers 24, 25
can incorporate a first washer 24, which is positioned at
the compressor side, and a second washer 25, which is
positioned at the side of the engine block 100. The first
washer 24 and the second washer 25 can contact each
other, wherein the second washer 25 may have an upper
conical surface 25a that engages a lower concave sur-
face of the first washer 24. The lower concave surface
24a and the upper conical surface 25a could be adapted
to allow a sliding movement of the first and second wash-
ers 24, 25 along the lower concave surface 24a or the
upper conical surface 25a. The upper surface 25a and
the lower surface 24a are of a corresponding form, in
order to present sliding surfaces upon which the first
washer 24 and the second washer 25 can move against
each other in a curved direction. The first and second
washer 24, 25 may each comprise a hole in a common
rotational axis, which is arranged coaxially to the screw
27, which fixes the front housing 24 to the engine block
100.
[0036] The first mounting means 16 according to Fig-
ure 2, may further comprise a bedstop 28 arranged be-
tween the screw head of the screw 27 and the upper
mounting eye 26a. The bedstop 28 is preferably made
of an inelastic material. The bedstop 28 can further be
ring-shaped and surrounds the screw 28. The same ap-
plies for the pair of washers 24, 25, each of which may
also be ring-shaped and surrounds the screw 28. The
first and second washers 24, 25 can be made of metal.
Preferably, at least one of the washers 24, 25 is made
of steel or bronze. The bedstop 28 functions as a spacer
defining the axial compression (along the longitudinal ax-
is of the screw 27) of rubber washers, or the first com-
pensation means 21 on the rear housing 15.
[0037] The construction according to Figure 3 is similar
to the compressor shown in Figure 2, in which the com-
pressible washer 23 of the first compensation means 21
is replaced by a pair of washers 24, 25 according to the

pair of washers 24, 25 located at the first mounting means
16. The pair of washers 24, 25 on the rear mounting point
of the compressor, can be formed in the same manner
as the pair of washers 24, 25 that is disposed between
the engine block 100 and the lower mounting eye 26b of
the first mounting means 16. For example, the first wash-
er 24 can comprise a lower concave surface 24a, which
faces an upper conical surface 25a of a second washer
25, and both the first and second washers 24, 25 may
be ring-shaped and located between the fixation element
20 and the mounting portion 18 of the second mounting
means 17.
[0038] In general, the compressor according to the in-
vention can mounted on the engine block 100 by means
of a three-point mounting. The first two mounting points
may be defined by the first mounting means 16, each
being located on opposite sides of the front housing 14.
The third mounting point may be provided by the second
mounting means 17, which are arranged at an axial rear
surface 15a of the rear housing 15. It is also possible that
the third mounting point, namely the second mounting
means 17, be arranged on a side of the rear housing 15.
Particularly, the second mounting means 17, in particular
the mounting portion 18, can be attached to the circum-
ferential surface of the rear housing 15. Whilst a three-
point mounting is preferred, it is not excluded that a four-
or more-point mounting of the compressor housing 13 is
provided. For example, two second mounting means 17
can be attached to the rear housing 15.
[0039] The invention functions as follows:

Owing to the deflecting portion 19 of the second
mounting means 17, bending and/or expansion forc-
es of the compressor or the compressor housing 13
can be accommodated. Due to the belt tension, the
transmitting means 10 or compressor pulley re-
ceives a radial force, which is directed towards the
engine block 100 and leads to a deformation of the
housing 13, in particular the front housing 14. The
deflecting portion 19 allows a compensation or ac-
commodation of compressor deformation by deflect-
ing, under influence of the deformation forces acting
on the compressor housing 13. The deflection of the
deflecting portion 19 is achieved by bending the de-
flecting portion 19, or by tilting the deflecting portion
19. Bending and tilting can also occur simultaneous-
ly. Thereby the generation of vibrations and the emis-
sion of noise can be reduced.

[0040] A further cause for internal stress or deforma-
tion of the compressor housing 13 arises from thermal
deformation, which occurs in operation of the compres-
sor. Due to internal frictional forces, the compressor is
heated during operation and hence the compressor
housing 13 expands in an axial direction. The deflecting
portion 19 is adapted to deflect and thus to follow the
axial expansion of the compressor housing 13, therefore
avoiding internal stress and vibration.
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[0041] In the case mentioned above, the deflecting
portion 19 receives different forces. Particularly, the
bending moment applied to the compressor by means of
the belt 11, causes a tensile force to act on the deflecting
portion 19. Thereby, the deflecting portion 19 bends or
tilts towards the rear housing 14. On the other hand, in
the case of axial expansion of the compressor housing
13 upon increasing operating temperature, the deflecting
portion 19 receives a compressive force or a bending
force, which provides for a deflection of the deflecting
portion in an opposite direction, from the rear housing
14. To meet both functions, the second mounting means
17, particularly the deflecting portion 19, is constructed
so as to be rigid enough to transmit the tensile force
caused by the belt tension and flexible enough to bend
due to the bending force for compensating the axial ther-
mal deformation.
[0042] The deflecting portion 19 further avoids noise
and vibration by reducing internal stress and deformation
of the compressor, in case of non-negligible differences
between the location of the mounting eyes 26 or the holes
in the mounting means 16, 17 and the corresponding
holes inside the engine block 100. In other words, the
deflection portion 19 provides for compensation of pro-
duction tolerances. By means of the pair of washers 24,
25, the reduction of vibration is further enhanced since
the spherical/conical formed washers 24, 25 avoid block-
ing of the deflecting portion 19 to the mounting portion
18 or the fixation element 20 upon deflection.
[0043] Alternatively, the deflecting portion 19, is in di-
rect contact with the engine block 100 and the mounting
portion 18 thus providing a stiff construction. Further, the
deflecting portion 19, particularly the long tube or stud
bolt 19a, is preferably made from a metal, thus providing
for an enhanced durability.
[0044] The deflecting functionality of the deflection
portion 19 is supported by the distance between the axial
rear surface 15a of the rear housing 15 and the deflecting
portion 19. Particularly, the distance between the rear
housing 15 and the deflecting portion 19 is dimensioned
such that the rear housing 15 and deflecting portion 19
do not contact each other upon expansion or deformation
of the compressor housing 13. To allow a sufficient de-
flection of the deflection portion 19, the mounting portion
18 can be fixed or attached to the rear housing 15 by a
single point fixation. Substantially, the mounting portion
18 can be fixed to, or formed integrally with, the rear
housing 15 in almost the same manner as a spot bonding.
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10 Transmitting means

11 Belt

12 Shaft

13 Housing

14 Front housing

15 Rear housing

15a Axial rear surface

16 First mounting means

17 Second mounting means

18 Mounting portion

19 Deflecting portion

19a Stud bolt

19b Threaded pin

20 Fixation element

21 First compensation means

22 Second compensation means

23 Compressible washer

24 First washer

24a Lower concave surface

25 Second washer

25a Upper conical surface

26 Mounting eye

26a Upper mounting eye

26b Lower mounting eye

27 Screw

28 Bedstop

100 Engine block

101 Mounting surface

Claims

1. A compressor comprising:

- a transmitting means (10) and pistons mechan-
ically coupled by means of a shaft (12) and a
swash plate;
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- a housing (13) including a front housing (14)
disposed on the side of the transmitting means
(10) and a rear housing (15) disposed on the
opposite side of the transmitting means (10);
and
- first mounting means (16) attached to the front
housing (14) and second mounting means (17)
attached to the rear housing (15) for securing
the housing (13) on an engine block,

characterised in that:

the second mounting means (17) include a
mounting portion (18) and a deflecting portion
(19) disposed between the mounting portion
(18) and the engine block wherein the mounting
portion (18) is attached to the rear housing (15)
in a position at a distance from the engine block
to allow a deflecting movement of the deflecting
portion (19) in an axial direction of the housing
(13) for absorbing and/or avoiding a deformation
of the housing (13), wherein the deflecting por-
tion (19) is adapted to transmit axial forces to
provide for a fixation of the housing (13).

2. A compressor according to claim 1, characterised
in that the second mounting means (17) is attached
to the axial end of the rear housing (15).

3. A compressor according to claim 1 or 2, character-
ised in that the mounting portion (18) is positioned
at a distance from the engine block in a range of �
50% of the distance between the centre line of the
housing (13) and the engine block (100) referred to
the centre line.

4. A compressor according to claim 3, characterised
in that the mounting portion (18) is disposed at a
central position of the rear housing (15).

5. A compressor according to any of claims 1 to 4, char-
acterised in that the axial length of the mounting
portion (18) is shorter than the axial length of the
deflecting portion (19).

6. A compressor according to any of claims 1 to 5, char-
acterised in that the deflecting portion (19) is ine-
lastic in an axial direction and allows a deflection
upon application of a bending moment.

7. A compressor according to any of claims 1 to 6, char-
acterised in that the deflecting portion (19) com-
prises a stud bolt (19a).

8. A compressor according to any of claims 1 to 6, char-
acterised in that the deflecting portion (19) com-
prises a hollow tube.

9. A compressor according to any of claims 1 to 8, char-
acterised in that the deflecting portion (19) and the
mounting portion (18) are connected by means of a
fixation element (20) that is inserted in the mounting
portion (18) and is engaged with the deflecting por-
tion (19) or is engaged in a mounted state with an
engine block (100), wherein first compensation
means (21) are disposed between the fixation ele-
ment (20) and an axial end of the mounting portion
(18) and/or second compensation means (22) are
disposed between an opposite axial end of the
mounting portion (18) and the deflecting portion (19).

10. A compressor according to claim 9, characterised
in that the first and/or second compensation means
(21, 22) comprise a compressible washer (23) which
is made of a damping material.

11. A compressor according to claim 9 or 10, charac-
terised in that the first and/or second compensation
means (21, 22) comprise a pair of washers (24, 25)
that are shaped to allow an angular relative move-
ment.

12. A compressor according to claim 11, characterised
in that a first washer (24) of the pair of washers (24,
25) is a convex spherical washer and a second wash-
er (25) of the pair of washers (24, 25) is a concave
spherical washer or a conical washer.
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