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(57) A compressor comprises a compressor hous-
ing which comprises a suction port 29, a discharge port
30, a suction chamber 26, and a discharge chamber 27.
The suction chamber and the discharge chamber are
defined in the compressor housing and are connected
to the suction port and the discharge port, respectively.
Pistons 13 are reciprocally moved in the compressor by
means of rotating a driving shaft 16 to compress the
refrigerant introduced through the suction port. Com-
pressed refrigerant is discharged through the discharge

Compressor

chamber. The compressor further comprises a flow path
control mechanism 41 that controls an opening area of
the suction port depending on a difference between the
pressures in the discharge chamber and at the suction
port. A pressure introduction control valve 47 leads the
compressed refrigerant into the flow path control mech-
anism 41 through a bypass duct 48 depending on the
driving condition of a vehicle to forcefully minimize the
opening area of the suction port.
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Description

Background of the Invention:

The present invention relates to a compressor and,
more particularly, to a compressor suitable for a refriger-
ant compressor in a vehicle air conditioning system.

The compressor of this type is disclosed in, for
example, United States Patent No. 4,905,477. This
compressor is also referred to as a variable capacity
compressor. It comprises a compressor housing. The
compressor housing has a suction port, a discharge
port, a suction chamber, and a discharge chamber. The
suction chamber and the discharge 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 com-
pressor by means of rotating a main shaft to compress
the refrigerant introduced through the suction port.
Compressed refrigerant is discharged through the dis-
charge chamber. The compressor further comprises a
flow path control mechanism that controls an opening
area of the suction port depending on a difference
between the pressures in the discharge chamber and at
the suction port.

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 opera-
tional state of the vehicle when the compressor oper-
ates in the normal state with the suction port having the
maximum opening area. In other words, the above-
mentioned condition cannot provide proper control of
driving load on the compressor depending on the state
including, for example, acceleration of the vehicle or a
trouble in the compressor.

Summary of the Invention:

Therefore, an object of the present invention is to
provide a compressor of which driving load can be con-
trolled depending on the necessity.

A compressor according to the present invention
comprises a compressor housing, the compressor
housing comprising a suction port, a discharge port, a
suction chamber, and a discharge chamber, the suction
chamber and the discharge chamber being defined in
the compressor housing and 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 refrigerant
introduced through the suction port. Compressed refrig-
erant is discharged through the discharge chamber.
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According to an aspect of the present invention, the
compressor further comprises first control section for
controlling an opening area of the suction port depend-
ing on a difference in pressure between the discharge
chamber and the suction port; and second control sec-
tion for minimizing forcefully the opening area of the
suction port.

Brief Description of the Drawing:

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 having
a minimum opening area;

Fig. 3 is a cross sectional view of a compressor
according to a first embodiment of the present
invention with a suction port for the refrigerant hav-
ing a maximum opening area;

Fig. 4 is a cross sectional view of the compressor in
Fig. 3 with the suction port for the refrigerant having
a minimum opening area;

Fig. 5 is a cross sectional view of a compressor
according to a second embodiment of the present
invention with a suction port for the refrigerant hav-
ing 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 having
the minimum opening area.

Description of the Preferred Embodiment:

Referring to Fig. 1, a conventional variable capacity
compressor is a swash plate variable capacity compres-
sor mentioned before. The compressor comprises a cyl-
inder 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 direc-
tion. Each cylinder 11 houses a piston 13 that is recipro-
cally mounted therein.

The cylinder block 12 has a hollow cylindrical sec-
tion 12a. The hollow cylindrical section 12a is extended
in an axial direction. A front end plate 14 is secured to
an end of the hollow cylindrical section 12a. A space
within the hollow cylindrical section 12a in the cylinder
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.

A 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 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 extends
from the swash plate 19 toward the rotor 17. The tab
18b is opposed to the bracket 18a and extends from the
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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.

The swash plate 19 rotates integrally with the driv-
ing 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 inclined
at a variable angle relative to the driving shaft 16.

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 wob-
ble plate 21. A 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 pis-
tons 13 move reciprocally in the cylinder 11 when the
driving shaft 16 rotates.

A cylinder head 25 is attached to the cylinder block
12 at the other end thereof through a valve body assem-
bly 24. In the illustrative embodiment, the compressor
housing is formed of the cylinder block 12, the front end
plate 14, and the cylinder head 25. The cylinder 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 cylinder 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 refrigerant gas
into a suction chamber 26. The discharge port 30 is for
discharging the refrigerant gas out of the discharge
chamber 27.

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.

A capacity control valve mechanism 31 is embed-
ded in the cylinder block 12. The capacity control valve
mechanism 31 controls opening/closing of a passage
32 communicating with the crank chamber 15 and the
suction chamber 26. The capacity control valve mecha-
nism 31 adjusts an angle of inclination of the swash
plate 19 by using a difference in pressure
Pe (=P - Pg) between the pressure P¢ in the crank
chamber 15 and the pressure Pg in the suction chamber
26.

A cylinder 33 is formed in the cylinder head 25. The
cylinder 33 has one end opened to the discharge cham-
ber 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 cylindrical valve
member 35 is fixedly secured to the piston 34 at one
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end thereof to change an opening area of the suction
port 29 with the reciprocal movement of the piston 34.
The valve member 35 houses a spring 36. The spring
36 is for biasing the valve member 35 to the direction
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.

Referring also to Fig. 2, operation of the aforemen-
tioned 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 compres-
sor 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.

Suction and discharge operation by the reciprocal
movement of the piston 13 begins when the compressor
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 pres-
sure in the cylinder 11 thus drops suddenly. The pres-
sure P¢ in the crank chamber 15 becomes higher than
the pressure in the suction chamber 26 accordingly. As
a result, an inclination angle of the swash plate 19
becomes small relative to the driving shaft 16 due to the
pressure difference Pg. 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
oscillation 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 @ minimum level.

On the other hand, continued driving of the com-
pressor increases the pressure in the discharge cham-
ber 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
increased 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
constant 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
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flow path from the suction port 29 to the suction cham-
ber 26 increases as a result of the movement of the
valve member 35 along with the above-mentioned
movement of the piston 34. When the discharge pres-
sure in the compressor reaches or exceeds a predeter-
mined discharge pressure of, for example, Py = 13
kg/cm?G, then the valve member 35 moves to the posi-
tion where the suction port 29 is opened completely as
shown in Fig. 2. As aresult, the refrigerant flow path has
the maximum opening area. Such a state is referred to
as a normal operation state.

The opening area of the suction port 29 changes
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.

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 mecha-
nism 31. It may be difficult or even impossible to prop-
erly control the load on the compressor depending on
the operational state of the vehicle when the compres-
sor 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, acceleration 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.

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 illus-
trated in Fig. 1 are depicted by the same reference
numerals as in Fig. 1. The compressor comprises the
cylinder block 12 having a plurality of cylinders 11 (only
one of themis illustrated in the figure). The cylinders 11
are spaced with each other in a circumferential direc-
tion. Each cylinder 11 houses the piston 13 that is recip-
rocally mounted therein.

The cylinder block 12 has the hollow cylindrical sec-
tion 12a. The hollow cylindrical section 12a is extended
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 12ain the cyl-
inder block 12 is used as the crank chamber 15. The
crank chamber 15 houses the driving shaft 16. The driv-
ing shaft 16 is rotatably supported by the front end plate
14 and the cylinder block 12 via the bearing.

The 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 the bearing. The swash plate 19 is attached to the
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rotor 17 via the hinge mechanism 18. The hinge mech-
anism 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 18¢c formed
therein. The tab 18b has the guide pin 18d to be
engaged with the elongate slot 18c.

The swash plate 19 rotates integrally with the driv-
ing 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.

The wobble plate 21 is assembled with the swash
plate 19 through the bearing. The above-mentioned pis-
tons 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.

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
suction 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 suction port 29 and the discharge port 30, both of
which are integrally provided with the cylinder head 25.
The suction port 29 is for introducing the refrigerant gas
into the suction chamber 26. The discharge port 30 is
for discharging the refrigerant gas out of the discharge
chamber 27.

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 (=P - Pg) between the pressure P¢ in the crank
chamber 15 and the pressure Pg in the suction chamber
26. This means that the stroke of the piston 13 is
adjusted.

The compressor has a flow path control mechanism
that is different from the flow path control mechanism 39
described in Fig. 1. The flow path control mechanism of
this embodiment is depicted by the reference 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
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the discharge chamber 27 at one end thereof. 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 cylindrical valve member
44 is fixedly secured to the piston 43 at one end thereof
to change the opening area of the suction port 29 with
the reciprocal movement of the piston 43. The piston 43
and the valve member 44 are generally called a spool
valve.

The cylinder head 25 has a sealing member 45
opposing to the valve member 44. The sealing member
45 has a tip portion 45a that is to be inserted into a hol-
low portion in the valve member 44. The sealing mem-
ber 45 has an injection passage 45b formed therein
along the center of the sealing member 45. The injec-
tion passage 45b is opened at both ends thereof. As
described 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.

As apparent from the figures, the discharge port 30
is coupled to the injection passage 45 through a pres-
sure 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 pres-
sure introduction control valve 47 may be, for example,
a solenoid valve or a three-way switching valve.

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 compres-
sor operation begins with the pressures at the low and
the high pressure sides being balanced. This corre-
sponds to the initial state where the compressor opera-
tion 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
because 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.

Suction and discharge operation by the reciprocal
movement of the piston 13 begins when the compressor
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 pres-
sure in the cylinder 11 thus drops suddenly. The pres-
sure P 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
becomes small relative to the driving shaft 16 due to the
pressure difference Pg. 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
becomes small as the inclination angle of the swash
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plate 19 becomes small. Therefore, the initial driving
torque of the compressor is limited to the minimum
level.

On the other hand, continued driving of the com-
pressor increases the pressure in the discharge cham-
ber 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
increased 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 dis-
charge chamber 27 exceeds the biasing force by the
spring 46. 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
member 44 along with the above-mentioned movement
of the piston 43. When the pressure in the discharge
chamber 27 reaches or exceeds a predetermined dis-
charge pressure of, for example, P = 13 kg/cm?G, 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.

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 intfroduce high pres-
sure gas (having a pressure Pg) from the discharge port
30 to the injection passage 45b through the bypass duct
48.

By the operation of the pressure introduction con-
trol 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
refrigerant flow path at the low pressure side. The pres-
sure in the cylinder 11 thus drops suddenly. The pres-
sure P¢ 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
becomes small relative to the driving shaft 16 due to the
pressure difference Pg. The amplitude of the oscillation
of the wobble plate 21 becomes small as the inclination
angle of the swash plate 19 becomes small.
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Accordingly, the operational load on the compres-
sor can be reduced depending on the driving condition
or the like of the vehicle. In other words, the operational
load on the compressor can be reduced depending on
the necessity.

While the present invention has thus been
described in conjunction with the case where the pres-
sure introduction control valve 47 is controlled depend-
ing on the driving condition of the vehicle, the pressure
introduction control valve 47 may be controlled in
response to, for example, a detection of a trouble in the
compressor.

Referring to Figs. 5 and 6, a compressor according
to a second embodiment of the present invention is
described. This compressor is also a variable capacity
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.

The compressor comprises the swash plate 19 that
is coupled to the rotor 17 through the hinge mechanism
18. A number of pistons 13 (only one of which is illus-
trated 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.

In this embodiment, a pair of shoes 19a is provided
on the edge of the periphery of the swash plate 19 such
that the shoes 19 holds the swash plate 19 therebe-
tween. 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.

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.

Operation of this variable capacity compressor is
similar to that of the variable capacity compressor
described in Figs. 3 and 4. Therefore, detailed descrip-
tion thereof will be omitted. Briefly, the opening area of
the refrigerant flow path from the suction port 29 to the
suction 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
referred to as the normal operation state.

On the other hand, operation of the pressure intro-
duction control valve 47 leads the opening area of the
refrigerant flow path at the low pressure side to be min-
imized 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 resuilt,
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.

The present invention has thus been described in
conjunction with the case where it is applied to the vari-
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able capacity compressor. However, the present inven-
tion may equally be applied to a fixed capacity
compressor. The amount of the gas drawn into the com-
pressor 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
reduced and the operational load thereon becomes
small.

In the above-mentioned embodiments, the pres-
sure introduction control valve 47 is placed outside the
compressor housing. However, the pressure introduc-
tion control valve 47 and the bypass duct 48 may be
placed within the cylinder head 25.

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 and said dis-
charge chamber being defined in said compressor
housing and connected to said suction port and
said discharge port, respectively, and a plurality of
pistons reciprocally moved in said compressor by
means of rotating a main shaft (16) to compress
refrigerant introduced through said suction port,
compressed refrigerant being discharged through
said discharge chamber, which is characterized in
that said compressor further comprises:

first control means (41) for controlling an open-
ing area of said suction port depending on a
difference in pressure between said discharge
chamber and said suction port; and

second control means (49) for minimizing
forcefully the opening area of said suction port.

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

a cylinder formed in a direction across said
suction port, said cylinder being communicated
with said discharge chamber;

a valve member (44) slidably placed in said cyl-
inder to change the opening area of said suc-
tion port; and

biasing means (46) for biasing said valve mem-
ber to such a direction that minimizes the open-
ing area of said suction port,

said cylinder being divided into a fist chamber
(42) and a second chamber (45b) by said valve
member, said first chamber being communi-
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cated with said discharge chamber being sepa-
rated from said first chamber, and wherein said
second control means moves said valve mem-
ber to such a direction that minimizes the open-

ing area of said suction port by means of 5
selectively drawing the compressed refrigerant
into said second chamber.

3. A compressor as claimed in claim 1 or 2, wherein
said second control means comprises: 10

a bypass duct (48) for introducing the com-
pressed refrigerant into said second chamber;

and

a valve mechanism (47) to control openingand 15
closing of said bypass duct to lead the com-
pressed refrigerant into said second chamber
through said bypass duct.

4. A compressor as claimed in one of claims 1t0 3, 20
wherein said compressor is mounted on a vehicle
and said second control means minimizes forcefully
the opening area of said suction port depending on
a driving condition of said vehicle.
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