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Description

[0001] The present invention relates to a compressor
according to the preamble of claim 1 and, more partic-
ularly, to a compressor suitable for a refrigerant com-
pressor in a vehicle air conditioning system.
[0002] The compressor according to the preamble of
claim 1 is disclosed in, for example, United States Pat-
ent No. 4,905,477. This compressor is also referred to
as a variable capacity compressor. It comprises a com-
pressor housing. The compressor housing has a suction
port, a discharge port, a suction chamber, and a dis-
charge chamber. The suction chamber and the dis-
charge chamber are defined in the compressor housing
and are connected to the suction port and the discharge
port, respectively. A plurality of pistons are reciprocally
moved in the compressor by means of rotating a main
shaft to compress the refrigerant introduced through the
suction port. Compressed refrigerant is discharged
through the discharge chamber. The compressor further
comprises a flow path control mechanism that controls
an opening area of the suction port depending on a dif-
ference between the pressures in the discharge cham-
ber and at the suction port.
[0003] As described more in detail below, the opening
area of the suction port is minimized at the beginning of
the compressor operation with the compressor having
a conventional flow path control mechanism. This limits
an initial driving torque of the compressor to be minimal.
However, the suction port has a maximum opening area
when the compressor operates in the normal state. It
may be difficult or even impossible to properly control
the load on the compressor depending on the operation-
al state of the vehicle when the compressor operates in
the normal state with the suction port having the maxi-
mum opening area. In other words, the above-men-
tioned condition cannot provide proper control of driving
load on the compressor depending on the state includ-
ing, for example, acceleration of the vehicle or a trouble
in the compressor.
[0004] The US 5,173,032 discloses a compressor
comprising an electromagnetic valve which closes the
suction port of the compressor in a case where it is un-
necessary to perform the cooling operation.
[0005] The EP 0 711 918 A discloses a compressor
comprising a flow regulating valve for controlling an
opening area of a port connected with the crank cham-
ber, the valve is gradually moved to the position where
the smallest opening area is established for smoothly
stopping the circulating flow of the refrigerant gas in the
region of a minimum capacity operation of the compres-
sor.
[0006] It is object of the present invention to provide
a compressor which can be smoothly started and of
which the driving load can be controlled depending on
the necessity even when the compressor operates in the
normal state with the suction port having the maximum
opening area.

[0007] The object is solved by the compressor ac-
cording to claim 1.
[0008] Further developments of the invention are giv-
en in the dependent claims.

Fig. 1 is a cross sectional view of a conventional
compressor with a suction port for refrigerant hav-
ing a maximum opening area;
Fig. 2 is a cross sectional view of the compressor
in Fig. 1 with the suction port for the refrigerant hav-
ing a minimum opening area;
Fig. 3 is a cross sectional view of a compressor ac-
cording to a first embodiment of the present inven-
tion with a suction port for the refrigerant having a
maximum opening area;
Fig. 4 is a cross sectional view of the compressor
in Fig. 3 with the suction port for the refrigerant hav-
ing a minimum opening area;
Fig. 5 is a cross sectional view of a compressor ac-
cording to a second embodiment of the present in-
vention with a suction port for the refrigerant having
the maximum opening area; and
Fig. 6 is a cross sectional view of the compressor
in Fig. 5 with the suction port for the refrigerant hav-
ing the minimum opening area.

Description of the Preferred Embodiment:

[0009] Referring to Fig. 1, a conventional variable ca-
pacity compressor is a swash plate variable capacity
compressor mentioned before. The compressor com-
prises a cylinder block 12 having a plurality of cylinders
11 (only one of them is illustrated in the figure). The cyl-
inders 11 are spaced with each other in a circumferential
direction. Each cylinder 11 houses a piston 13 that is
reciprocally mounted therein.
[0010] The cylinder block 12 has a hollow cylindrical
section 12a. The hollow cylindrical section 12a is ex-
tended in an axial direction. A front end plate 14 is se-
cured to an end of the hollow cylindrical section 12a. A
space within the hollow cylindrical section 12a in the cyl-
inder block 12 is used as a crank chamber 15. The crank
chamber 15 houses a driving shaft (main shaft) 16. The
driving shaft 16 is rotatably supported by the front end
plate 14 and the cylinder block 12 via a bearing.
[0011] A rotor 17 is fixed to the driving shaft 16 at one
end thereof. One surface of the rotor 17 is thrust sup-
ported by the inner wall surface of the front end plate 14
via a bearing. A swash plate 19 is attached to the rotor
17 via a hinge mechanism 18. The hinge mechanism 18
has a bracket 18a and a tab 18b. The bracket 18a ex-
tends from the swash plate 19 toward the rotor 17. The
tab 18b is opposed to the bracket 18a and extends from
the rotor 17 towards the swash plate 19. The bracket
18a has an elongate slot 18c formed therein. The tab
18b has a guide pin 18d to be engaged with the elongate
slot 18c.
[0012] The swash plate 19 rotates integrally with the
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driving shaft 16 through the hinge mechanism 18. A
sleeve 20 is slidably engaged with the drive shaft 16 so
as to be slidable between the driving shaft 16 and the
swash plate 19. With the above-mentioned structure,
the swash plate 19 is supported such that it can be in-
clined at a variable angle relative to the driving shaft 16.
[0013] A wobble plate 21 is combined with the swash
plate 19 through a bearing. A number of pistons 13 (only
one of which is illustrated in the figure) are coupled to
each other through rods 22 around the periphery of the
wobble plate 21. A guide 23 is placed in the crank cham-
ber 15. The guide 23 is supported by the front end plate
14 and the cylinder block 12 at the respective ends
thereof. An end of the wobble plate 21 is engaged with
the guide 23 such that it is slidable along the guide 23.
The pistons 13 move reciprocally in the cylinder 11 when
the driving shaft 16 rotates.
[0014] A cylinder head 25 is attached to the cylinder
block 12 at the other end thereof through a valve body
assembly 24. In the illustrative embodiment, the com-
pressor housing is formed of the cylinder block 12, the
front end plate 14, and the cylinder head 25. The cylin-
der head 25 has a number of suction chambers 26 (only
one of which is illustrated in the figure) formed around
the periphery thereof and a discharge chamber 27
formed at the center of the cylinder head 25. The cylin-
der head 25 has a suction port 29 and a discharge port
30, both of which are integrally provided with the cylinder
head 25. The suction port 29 is for introducing refriger-
ant gas into a suction chamber 26. The discharge port
30 is for discharging the refrigerant gas out of the dis-
charge chamber 27.
[0015] The valve body assembly 24 controls the flow
of the refrigerant gas to ensure that the refrigerant gas
flows from the suction chamber 26 to the discharge
chamber 27 through the cylinders 11 when the pistons
13 move reciprocally.
[0016] A capacity control valve mechanism 31 is em-
bedded in the cylinder block 12. The capacity control
valve mechanism 31 controls opening/closing of a pas-
sage 32 communicating with the crank chamber 15 and
the suction chamber 26. The capacity control valve
mechanism 31 adjusts an angle of inclination of the
swash plate 19 by using a difference in pressure PE (=
PC - PS) between the pressure PC in the crank chamber
15 and the pressure PS in the suction chamber 26.
[0017] A cylinder 33 is formed in the cylinder head 25.
The cylinder 33 has one end opened to the discharge
chamber 27 and the other end opened to the suction
port 29. The cylinder 33 houses a piston 34 such that
the piston 34 is movable reciprocally. A hollow cylindri-
cal valve member 35 is fixedly secured to the piston 34
at one end thereof to change an opening area of the
suction port 29 with the reciprocal movement of the pis-
ton 34. The valve member 35 houses a spring 36. The
spring 36 is for biasing the valve member 35 to the di-
rection closer to the central axis of the cylinder head 25.
For this purpose, one end of the spring 36 engages with

the valve member 35 and the other end of the spring 36
engages with a spring seat 37 placed on the periphery
of the cylinder head 25. The position of the spring seat
37 can be determined in the direction of the reciprocal
movement of the piston 34. A flow path control mecha-
nism 39 for controlling the flow path in the suction port
35 is formed of the cylinder 33, the piston 34, the valve
member 35, the spring 36, and the spring seat 37.
[0018] Referring also to Fig. 2, operation of the afore-
mentioned compressor is described. The suction port
29 is at a low pressure side and the discharge chamber
27 is at a high pressure side. It is assumed that the com-
pressor operation begins with the pressures at the low
and the high pressure sides being balanced. The piston
34, which forms the flow path control mechanism 39, is
depressed by the biasing force of the spring 36 because
the suction port 29 has the same pressure as the dis-
charge chamber 27. As a result, the refrigerant path at
the low pressure side is opened minimally by the valve
member 35.
[0019] Suction and discharge operation by the recip-
rocal movement of the piston 13 begins when the com-
pressor is rotation driven by the driving shaft 16. At that
time, only a limited volume of the refrigerant is drawn
into the cylinder 11 because of the minimum opening
area of the refrigerant flow path at the low pressure side.
The pressure in the cylinder 11 thus drops suddenly. The
pressure PC in the crank chamber 15 becomes higher
than the pressure in the suction chamber 26 according-
ly. As a result, an inclination angle of the swash plate 19
becomes small relative to the driving shaft 16 due to the
pressure difference PE. The smaller the inclination angle
of the swash plate 19 is, the closer the angle of the
swash plate 19 is 90 degrees. An amplitude of the os-
cillation of the wobble plate 21 becomes small as the
inclination angle of the swash plate 19 becomes small.
Therefore, initial driving torque of the compressor is lim-
ited to a minimum level.
[0020] On the other hand, continued driving of the
compressor increases the pressure in the discharge
chamber 27 by the refrigerant gradually drawn into the
cylinder 11 through the minimum opening area of the
refrigerant flow path at the low pressure side. The in-
creased pressure pushes the piston 34 of the flow path
control mechanism 39 away from the central axis of the
cylinder head 25. Generally, a discharge pressure from
the compressor increases in proportion to the flow rate
of the refrigerant, if the refrigerant flow path has a con-
stant opening area. The piston 34 moves closer to the
suction port 29 in the cylinder 33 when the pressure in
the discharge chamber 27 exceeds the biasing force by
the spring 36. The opening area of the refrigerant flow
path from the suction port 29 to the suction chamber 26
increases as a result of the movement of the valve mem-
ber 35 along with the above-mentioned movement of the
piston 34. When the discharge pressure in the compres-
sor reaches or exceeds a predetermined discharge
pressure of, for example, P0 = 13 kg/cm2G, then the
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valve member 35 moves to the position where the suc-
tion port 29 is opened completely as shown in Fig. 2. As
a result, the refrigerant flow path has the maximum
opening area. Such a state is referred to as a normal
operation state.
[0021] The opening area of the suction port 29 chang-
es depending on the pressure difference between the
low and the high pressure sides at the beginning of the
operation of the compressor, so that a torque shock
against the compressor can be avoided. This means a
so-called soft start is achieved.
[0022] In the above-mentioned compressor, the
opening area of the suction port 29 is minimized at the
beginning of the compressor operation. This limits an
initial driving torque of the compressor to be minimal.
However, the suction port 29 has the maximum opening
area when the compressor operates in the normal state.
The capacity control is achieved by the control valve
mechanism 31. It may be difficult or even impossible to
properly control the load on the compressor depending
on the operational state of the vehicle when the com-
pressor operates in the normal state with the suction
port 29 having the maximum opening area. In other
words, the above-mentioned condition cannot provide
a proper control of the driving load on the compressor
depending on the state including, for example, acceler-
ation of the vehicle or a trouble in the compressor. The
vehicle with such compressor may not often comfortable
to ride in or the compressor may be damaged or broken
down.
[0023] Referring to Fig. 3, a compressor according to
a first embodiment of the present invention is described.
In Fig. 3, similar components and parts to those illustrat-
ed in Fig. 1 are depicted by the same reference numer-
als as in Fig. 1. The compressor comprises the cylinder
block 12 having a plurality of cylinders 11 (only one of
them is illustrated in the figure). The cylinders 11 are
spaced with each other in a circumferential direction.
Each cylinder 11 houses the piston 13 that is reciprocally
mounted therein.
[0024] The cylinder block 12 has the hollow cylindrical
section 12a. The hollow cylindrical section 12a is ex-
tended in the axial direction. The front end plate 14 is
secured to an end of the hollow cylindrical section 12a.
The space within the hollow cylindrical section 12a in
the cylinder block 12 is used as the crank chamber 15.
The crank chamber 15 houses the driving shaft 16. The
driving shaft 16 is rotatably supported by the front end
plate 14 and the cylinder block 12 via the bearing.
[0025] The rotor 17 is fixed to the driving shaft 16 at
one end thereof. One surface of the rotor 17 is thrust
supported by the inner wall surface of the front end plate
14 via the bearing. The swash plate 19 is attached to
the rotor 17 via the hinge mechanism 18. The hinge
mechanism 18 has the bracket 18a and the tab 18b. The
bracket 18a extends from the swash plate 19 toward the
rotor 17. The tab 18b is opposed to the bracket 18a and
extends from the rotor 17 towards the swash plate 19.

The bracket 18a has the elongate slot 18c formed there-
in. The tab 18b has the guide pin 18d to be engaged
with the elongate slot 18c.
[0026] The swash plate 19 rotates integrally with the
driving shaft 16 through the hinge mechanism 18. In this
embodiment, an inner peripheral surface of the swash
plate 19 contacts with the driving shaft 16. The swash
plate 19 is slidable along the driving shaft 16. The swash
plate 19 is thus supported such that it can be inclined at
a variable inclination angle relative to the driving shaft
16.
[0027] The wobble plate 21 is assembled with the
swash plate 19 through the bearing. The above-men-
tioned pistons 13 are coupled to each other through the
rods 22 around the periphery of'the wobble plate 21. The
guide 23 is placed in the crank chamber 15. The guide
23 is supported by the front end plate 14 and the cylinder
block 12 at the respective ends thereof. An end of the
wobble plate 21 is engaged with the guide 23 such that
it is slidable along the guide 23. The pistons 13 move
reciprocally in the cylinders 11 when the driving shaft 16
rotates.
[0028] The cylinder head 25 is attached to the cylinder
block 12 at the other end thereof through the valve body
assembly 24. The cylinder head 25 has a number of suc-
tion chambers 26 formed around the periphery thereof
and the discharge chamber 27 formed at the center of
the cylinder head 25. The cylinder head 25 has the suc-
tion port 29 and the discharge port 30, both of which are
integrally provided with the cylinder head 25. The suc-
tion port 29 is for introducing the refrigerant gas into the
suction chamber 26. The discharge port 30 is for dis-
charging the refrigerant gas out of the discharge cham-
ber 27.
[0029] While not being illustrated, the capacity control
valve mechanism is embedded in the cylinder block 12
as mentioned in conjunction with Fig. 1. The capacity
control valve mechanism controls opening/closing of the
passage communicating with the crank chamber 15 and
the suction chamber 26. The capacity control valve
mechanism adjusts the angle of inclination of the swash
plate 19 by using the difference in pressure PE (= PC -
PS) between the pressure PC in the crank chamber 15
and the pressure PS in the suction chamber 26. This
means that the stroke of the piston 13 is adjusted.
[0030] The compressor has a flow path control mech-
anism that is different from the flow path control mech-
anism 39 described in Fig. 1. The flow path control
mechanism of this embodiment is depicted by the refer-
ence numeral 41. The flow path control mechanism 41
has a cylinder (high pressure chamber) 42. The cylinder
42 is formed with the cylinder head 25. The cylinder 42
is opened to the discharge chamber 27 at one end there-
of. The other end of the cylinder 42 opens to the suction
port 29. The cylinder 42 houses a piston 43 such that
the piston 43 is movable reciprocally. A hollow cylindri-
cal valve member 44 is fixedly secured to the piston 43
at one end thereof to change the opening area of the
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suction port 29 with the reciprocal movement of the pis-
ton 43. The piston 43 and the valve member 44 are gen-
erally called a spool valve.
[0031] The cylinder head 25 has a sealing member
45 opposing to the valve member 44. The sealing mem-
ber 45 has a tip portion 45a that is to be inserted into a
hollow portion in the valve member 44. The sealing
member 45 has an injection passage 45b formed therein
along the center of the sealing member 45. The injection
passage 45b is opened at both ends thereof. As de-
scribed later, a high pressure gas is introduced into the
injection passage 45b. The valve member 44 houses a
spring 46 for biasing the piston 43 towards the discharge
chamber 27. One end of the spring 46 engages with the
piston 43 and the other end of the spring 46 engages
with the sealing member 45.
[0032] As apparent from the figures, the discharge
port 30 is coupled to the injection passage 45 through
a pressure introduction control valve 47 by a bypass
duct 48. The pressure introduction control valve 47 is
controlled by a control signal supplied by a controller 49.
The pressure introduction control valve 47 may be, for
example, a solenoid valve or a three-way switching
valve.
[0033] Next, operation of the compressor is described
with reference to Figs. 3 and 4. The suction port 26 is at
the low pressure side and the discharge chamber 27 is
at the high pressure side. It is assumed that the com-
pressor operation begins with the pressures at the low
and the high pressure sides being balanced. This cor-
responds to the initial state where the compressor op-
eration is started. The piston 43 of the flow path control
mechanism 41 is depressed towards the discharge
chamber 27 by the biasing force of the spring 46 be-
cause the suction port 29 has the same pressure as the
discharge chamber 27. As a result, the refrigerant path
at the low pressure side is opened minimally by the valve
member 44, though not illustrated in the figures.
[0034] Suction and discharge operation by the recip-
rocal movement of the piston 13 begins when the com-
pressor is rotation driven by the driving shaft 16. At that
time, only the limited volume of refrigerant is drawn into
the cylinder 11 because of the minimum opening area
of the refrigerant flow path at the low pressure side. The
pressure in the cylinder 11 thus drops suddenly. The
pressure PC in the crank chamber 15 becomes higher
than the pressure in the suction chamber 26 according-
ly. As a result, the inclination angle of the swash plate
19 becomes small relative to the driving shaft 16 due to
the pressure difference PE. In other words, the angle of
the swash plate 19 becomes closer to 90 degrees. The
amplitude of the oscillation of the wobble plate 21 be-
comes small as the inclination angle of the swash plate
19 becomes small. Therefore, the initial driving torque
of the compressor is limited to the minimum level.
[0035] On the other hand, continued driving of the
compressor increases the pressure in the discharge
chamber 27 by the refrigerant gradually drawn into the

cylinder 11 through the minimum opening area of the
refrigerant flow path at the low pressure side. The in-
creased pressure pushes the piston 43 of the flow path
control mechanism 41 away towards the suction port 29.
Generally, the discharge pressure from the compressor
increases in proportion to the flow rate of the refrigerant,
if the refrigerant flow path has a constant opening area.
The piston 43 moves closer to the suction port 29 in the
cylinder 32 when the pressure in the discharge chamber
27 exceeds the biasing force by the spring 46. The open-
ing area of the refrigerant flow path from the suction port
29 to the suction chamber 26 increases as a result of
the movement of the valve member 44 along with the
above-mentioned movement of the piston 43. When the
pressure in the discharge chamber 27 reaches or ex-
ceeds a predetermined discharge pressure of, for ex-
ample, P0 = 13 kg/cm2G, then the valve member 44
moves to the position where the suction port 29 is
opened completely as shown in Fig. 3. As a result, the
refrigerant flow path has the maximum opening area.
Such a state is referred to as the normal operation state.
[0036] The controller 49 monitors driving condition of
the vehicle. For example, the controller 49 controls, in
response to an acceleration instruction signal, the pres-
sure introduction control valve 47 to introduce high pres-
sure gas (having a pressure Pd) from the discharge port
30 to the injection passage 45b through the bypass duct
48.
[0037] By the operation of the pressure introduction
control valve 47, the high pressure gas is introduced into
the injection passage 45b. As a result, the pressure in
the cylinder 42 is balanced with that in the injection pas-
sage 45b. In this event, the piston 43 moves towards
the discharge chamber 27 because of the biasing force
of the spring 46. The cylinder 42 may be called as a high
pressure chamber or a first chamber. The injection pas-
sage 45b is a hollow portion in the valve member 44 and
may be called as a second chamber. The valve member
44 minimizes the opening area of the refrigerant flow
path at the low pressure side. As described above, only
the limited volume of refrigerant is drawn into the cylin-
der 11 because of the minimum opening area of the re-
frigerant flow path at the low pressure side. The pres-
sure in the cylinder 11 thus drops suddenly. The pres-
sure PC in the crank chamber 15 becomes higher than
the pressure in the suction chamber 26 accordingly. As
a result, the inclination angle of the swash plate 19 be-
comes small relative to the driving shaft 16 due to the
pressure difference PE. The amplitude of the oscillation
of the wobble plate 21 becomes small as the inclination
angle of the swash plate 19 becomes small.
[0038] Accordingly, the operational load on the com-
pressor can be reduced depending on the driving con-
dition or the like of the vehicle. In other words, the op-
erational load on the compressor can be reduced de-
pending on the necessity.
[0039] While the present invention has thus been de-
scribed in conjunction with the case where the pressure
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introduction control valve 47 is controlled depending on
the driving condition of the vehicle, the pressure intro-
duction control valve 47 may be controlled in response
to, for example, a detection of a trouble in the compres-
sor.
[0040] Referring to Figs. 5 and 6, a compressor ac-
cording to a second embodiment of the present inven-
tion is described. This compressor is also a variable ca-
pacity compressor. Similar components and parts to
those described in conjunction with Fig. 3 are depicted
by the same reference numerals as in Fig. 3. Description
of such components and parts is omitted.
[0041] The compressor comprises the swash plate 19
that is coupled to the rotor 17 through the hinge mech-
anism 18. A number of pistons 13 (only one of which is
illustrated in the figure) are coupled to each other
through rods 22 at the edge of the swash plate 19. The
following description is made for only one piston.
[0042] In this embodiment, a pair of shoes 19a is pro-
vided on the edge of the periphery of the swash plate
19 such that the shoes 19 holds the swash plate 19 ther-
ebetween. The pair of shoes 19a forms a substantial
sphere. A grasping section 22a is formed at one end of
the rod 22. The grasping section 22a holds the shoes
19a as illustrated in the figure. The grasping section 22a
is slidable on the spherical surface formed by the shoes
19a.
[0043] As illustrated, a spring 16b is placed between
the swash plate 19 and a ring 16a attached to the main
shaft 16 along the main shaft 16. The spring 16b biases
the swash plate 19 towards the left side in the figure.
[0044] Operation of this variable capacity compressor
is similar to that of the variable capacity compressor de-
scribed in Figs. 3 and 4. Therefore, detailed description
thereof will be omitted. Briefly, the opening area of the
refrigerant flow path from the suction port 29 to the suc-
tion chamber 26 becomes maximum as shown in Fig. 5
after the beginning of the compressor operation and
continued driving for a certain period of time. This is re-
ferred to as the normal operation state.
[0045] On the other hand, operation of the pressure
introduction control valve 47 leads the opening area of
the refrigerant flow path at the low pressure side to be
minimized as shown in Fig. 6. This limits the volume of
the refrigerant to be drawn into the cylinder 11. The pres-
sure in the cylinder 11 thus drops suddenly. As a result,
the inclination angle of the swash plate 19 becomes
small relative to the driving shaft 16 and the stroke of
the piston 13 also becomes small.
[0046] The present invention has thus been described
in conjunction with the case where it is applied to the
variable capacity compressor. However, the present in-
vention may equally be applied to a fixed capacity com-
pressor. The amount of the gas drawn into the compres-
sor is reduced when the above-mentioned flow path
control mechanism 41 is used in the fixed capacity com-
pressor. As a result, the compressor load is also re-
duced and the operational load thereon becomes small.

[0047] In the above-mentioned embodiments, the
pressure introduction control valve 47 is placed outside
the compressor housing. However, the pressure intro-
duction control valve 47 and the bypass duct 48 may be
placed within the cylinder head 25.
[0048] As described above, according to the present
invention, the operational load on the compressor can
be reduced depending on, for example, the driving con-
dition of the vehicle. In other words, the operational load
on the compressor can be reduced depending on the
necessity.

Claims

1. A compressor comprising a compressor housing

comprising a suction port (29), a discharge port
(30), a suction chamber (26), and a discharge
chamber (27), said suction chamber (26) and
said discharge chamber (27) being defined in
said compressor housing and connected to
said suction port (29) and said discharge port
(30), respectively, and a plurality of pistons (13)
reciprocally moved in said compressor by
means of rotating a main shaft (16) to compress
refrigerant introduced through said suction port
(29), compressed refrigerant being discharged
through said discharge chamber (27),
and a first control means (41) for controlling an
opening area of said suction port (29) depend-
ing on a difference in pressure between said
discharge chamber (27) and said suction port
(29);

characterized by
a second control means (49) for minimizing force-
fully the opening area of said suction port (29).

2. A compressor as claimed in claim 1, wherein
said first control means (41) comprises:

a cylinder formed in a direction across said suc-
tion port (29), said cylinder being communicat-
ed with said discharge chamber (27);
a valve member (44) slidably placed in said cyl-
inder to change the opening area of said suc-
tion port (29);
biasing means (46) for biasing said valve mem-
ber (44) to such a direction that minimizes the
opening area of said suction port,
said cylinder being divided into a first chamber
(42) and a second chamber (45b) by said valve
member (44), said first chamber (42) being
communicated with said discharge chamber
(27), and

wherein said second control means (49) moves said
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valve member (44) to such a direction that minimiz-
es the opening area of said suction port (29) by
means of selectively drawing the compressed re-
frigerant into said second chamber (45b).

3. A compressor as claimed in claim 2, wherein
said second control means (49) comprises:

a bypass duct (48) for introducing the com-
pressed refrigerant into said second chamber
(45b); and
a valve mechanism (47) to control opening and
closing of said bypass duct (48) to lead the
compressed refrigerant into said second cham-
ber (45b) through said bypass duct (48).

4. A compressor as claimed in one of claims 1 to 3,
wherein said compressor is mounted on a vehicle
and said second control means (49) minimizes
forcefully the opening area of said suction port (29)
depending on a driving condition of said vehicle.

Patentansprüche

1. Ein Kompressor, der ein Kompressorgehäuse auf-
weist, das eine Ansaugöffnung (29), eine
Auslaßöffnung (30), eine Ansaugöffnung (26), und
eine Auslaßkammer (27) aufweist, wobei die An-
saugkammer (26) und die Auslaßkamer (27) in dem
Kompressorgehäuse ausgebildet sind und jeweils
mit der Ansaugöffnung (29) und der Auslaßöffnung
(30) verbunden sind, und eine Vielzahl an Kolben
(13), die mittels der Drehung einer Hauptwelle (16)
in dem Kompressor hin und her bewegt werden, um
Kühlmittel, das durch die Ansaugöffnung (29) ein-
geführt wird, zu komprimieren, wobei das kompri-
mierte Kühlmittel durch die Auslaßkammer (27)
ausgestoßen wird,

und eine erste Steuervorrichtung (41) zur
Steuerung einer Öffnungsfläche der Ansaug-
öffnung (29) in Abhängigkeit von einer Diffe-
renz des Drucks zwischen der Auslaßkammer
(27) und der Ansaugkammer (29); gekenn-
zeichnet durch
eine zweite Steuervorrichtung (49) zur nach-
drücklichen Minimierung der Öffnungsfläche
der Ansaugöffnung (29).

2. Kompressor gemäß Anspruch 1, wobei die erste
Steuervorrichtung (41) folgendes aufweist:

einen Zylinder, der in einer Richtung quer zur
Ansaugöffnung (29) ausgebildet ist, wobei der
Zylinder mit der Auslaßkammer (27) in Verbin-
dung steht;
ein Ventilelement (44), das in dem Zylinder ver-

schiebbar angeordnet ist, um die Öffnungsflä-
che der Ansaugöffnung (29) zu verändern;
eine Vorspannvorrichtung (46) zur Vorspan-
nung des Ventilelements (44) in eine solche
Richtung, die die Öffnungsfläche der Ansaug-
öffnung minimiert,
wobei der Zylinder durch das Ventilelement
(44) in eine erste Kammer (42) und eine zweite
Kammer (45b) unterteilt wird, wobei die erste
Kammer (42) mit der Auslaßkammer (27) in
Verbindung steht, und
wobei die zweite Steuervorrichtung (49) das
Ventilelement (44) in eine solche Richtung be-
wegt, daß die Öffnungsfläche der Ansaugöff-
nung (29) mittels wahlweisem Ansaugen des
komprimierten Kühlmittels in die zweite Kam-
mer (45b) minimiert wird.

3. Kompressor gemäß Anspruch 2, wobei die zweite
Steuervorrichtung (49) folgendes aufweist:

einen Bypaß-Kanal (48) zur Einführung des
komprimierten Kühlmittels in die zweite Kam-
mer (45b); und
einen Ventilmechanismus (47) zur Steuerung
der Öffnung und Schließung des Bypaß-Kanals
(48), um das komprimierte Kühlmittel durch den
Bypaß-Kanal (48) in die zweite Kammer (45b)
zu leiten.

4. Kompressor gemäß einem der Ansprüche 1 bis 3,
wobei der Kompressor in einem Fahrzeug einge-
baut ist und die zweite Steuervorrichtung (49) die
öffnungsfläche der Ansaugöffnung (29) in Abhän-
gigkeit von einem Fahrzustand des Fahrzeugs
zwangsweise minimiert.

Revendications

1. Compresseur muni d'un carter de compresseur,
comprenant un orifice d'aspiration (29), un orifice
de décharge (3), une chambre d'aspiration (26) et
une chambre de décharge (27), la chambre d'aspi-
ration (26) et la chambre de décharge (27) étant for-
mées dans le carter de compresseur et reliées res-
pectivement à l'orifice d'aspiration (29) et à l'orifice
de décharge (30), ainsi qu'un certain nombre de pis-
tons (13) montés de manière à effectuer un mouve-
ment alternatif dans le compresseur sous l'action
d'un arbre principal de rotation (16), pour compri-
mer le réfrigérant introduit par l'orifice d'aspiration
(29), le réfrigérant comprimé étant déchargé par la
chambre de décharge (27), et un premier moyen de
commande (41) pour commander la surface
d'ouverture de l'orifice d'aspiration (29) en fonction
de la différence de pression entre la chambre de
décharge (27) et l'orifice d'aspiration (29) ;
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caractérisé par
un second moyen de commande (49) pour minimi-
ser vigoureusement la surface d'ouverture de l'ori-
fice d'aspiration (29).

2. Compresseur selon la revendication 1,
caractérisé en ce que
le premier moyen de commande (41) comprend :

un cylindre formé dans une direction en travers
de l'orifice d'aspiration (29), ce cylindre étant
mis en communication avec la chambre de dé-
charge (27) ;
un élément de soupape (44) monté en glisse-
ment dans le cylindre pour faire varier la surfa-
ce d'ouverture de l'orifice d'aspiration (29) ;
un moyen de poussée (46) pour pousser l'élé-
ment de soupape (44) dans une direction telle
qu'elle minimise la surface d'ouverture de l'ori-
fice d'aspiration,
le cylindre étant divisé en une première cham-
bre (42) et une seconde chambre (45b) par
l'élément de soupape (44),
la première chambre (42) étant mise en com-
munication avec la chambre de décharge (27),
et
le second moyen de commande (49) déplace
l'élément de soupape (44) dans une direction
telle qu'elle minimise la surface d'ouverture de
l'orifice d'aspiration (29) en aspirant sélective-
ment le réfrigérant comprimé dans la seconde
chambre (45b).

3. Compresseur selon la revendication 2,
dans lequel
le second moyen de commande (49) comprend :

un conduit de dérivation (48) pour introduire le
réfrigérant comprimé dans la seconde chambre
(45b) ; et
un mécanisme de soupape (47) pour comman-
der l'ouverture et la fermeture du conduit de dé-
rivation (48) de manière à amener le réfrigérant
comprimé dans la seconde chambre (45b) par
le conduit de dérivation (48).

4. Compresseur selon l'une des revendications 1 à 3,
caractérisé en ce que
le compresseur est monté sur un véhicule et le se-
cond moyen de commande (49) minimise vigoureu-
sement la surface d'ouverture de l'orifice d'aspira-
tion (29) en fonction des conditions de conduite du
véhicule.

13 14



EP 0 857 874 B1

9



EP 0 857 874 B1

10



EP 0 857 874 B1

11



EP 0 857 874 B1

12



EP 0 857 874 B1

13



EP 0 857 874 B1

14


	bibliography
	description
	claims
	drawings

