EP 0 908 624 B1

) oo e IR TR
(19) o European Patent Office

Office européen des brevets (11) EP 0 908 624 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) Intcl’: F0O4B 27/18

of the grant of the patent:
12.12.2001 Bulletin 2001/50

(21) Application number: 98118877.4

(22) Date of filing: 06.10.1998

(54) Displacement control valve for use in a variable displacement compressor
Ventil zur Hubregelung zur Verwendung in einem Kompressor mit veranderlicher Verdrangung

Soupape de contrdle de déplacement pour utilisation dans un compresseur a capacité variable

(84) Designated Contracting States: * Taguchi, Yukihiko, Sanden corporation
DE FR Isesaki-shi, Gunma 372 (JP)
¢ Ogura, Toshiyuki, Sanden Corporation
(30) Priority: 06.10.1997 JP 27297297 Isesaki-shi, Gunma 372 (JP)
(43) Date of publication of application: (74) Representative: Priifer, Lutz H., Dipl.-Phys. et al
14.04.1999 Bulletin 1999/15 PRUFER & PARTNER GbR,
Patentanwailte,
(73) Proprietor: SANDEN CORPORATION Harthauser Strasse 25d
Isesaki-shi Gunma-ken (JP) 81545 Miinchen (DE)
(72) Inventors: (56) References cited:
¢ Terauchi, Kiyoshi, Sanden Corporation EP-A- 0 405 878 EP-A- 0 519 598
Isesaki-shi, Gunma 372 (JP) WO-A-94/16225 US-A- 4 894 999

US-A- 5531 572

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 0908 624 B1 2

Description

Background of the Invention:

[0001] The present invention relates to a displace-
ment control valve for use in a variable displacement
compressor which is included in, for example, a vehicle
air conditioner.

[0002] As such a variable displacement compressor,
there has been a type having a piston. In the manner
known in the art, the compressor of the type comprises
a crank chamber, a suction chamber, and a discharge
chamber. The piston has a piston stroke controlled in
response to the pressure in the crank chamber. There-
fore, the compressor has a displacement which is vari-
able and determined in accordance with the piston
stroke.

[0003] For making the displacement be variable, a
displacement control valve is assembled to the variable
displacement compressor to control the piston stroke.
Various displacement control valves have been known
in the art.

[0004] Referring now to Fig. 6, description will be
made as regards an example of the conventional dis-
placement control valves. The shown displacement
control valve monitors the pressure in the suction cham-
ber by means of a bellows 1 and opens/closes a ball
valve 2 depending on the monitored suction chamber
pressure so as to adjust the amount of gas introduced
into the crank chamber from the discharge chamber.
This is a bellows valve structure of a so-called internal
control type.

[0005] On the basis of the bellows valve structure of
this type, an electromagnetic actuator 3 is further dis-
posed over the ball valve 2 so that an electromagnetic
force is exerted on the ball valve 2. Thus, the operation
point of the bellows valve, i.e. the pressure control point
of the suction chamber, can be changed according to
the current amount supplied to the electromagnetic ac-
tuator 3. In Fig. 6, it is assumed that the pressure in the
discharge chamber is constant.

[0006] According to the structure shown in Fig. 6,
there should be an upper limit in suction chamber pres-
sure. For example, in Fig. 7, the suction chamber pres-
sure can not be controlled over 3.7kg/cm2G.

[0007] During the normal running of the vehicle, the
pressure in the suction chamber is controlled across
2kg/cm2G so that no problem is raised. On the other
hand, during acceleration of the vehicle, the discharge
displacement may be reduced for enhancing the accel-
eration performance. In this case, the discharge dis-
placement is reduced while the pressure in the suction
chamber increases. When the pressure in the suction
chamber increases up to 3.7kg/cm2G, the discharge
displacement is controlled to keep this pressure. Ac-
cordingly, depending on the vehicle operating condition,
the required minimum displacement cannot be achieved
to given a serious influence onto the vehicle run per-
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formance.

[0008] Such avariable displacement compressor with
a control valve can also be taken from US patent
5,531,572, which also forms the basis for the prechar-
acterizing part of claim 1.

Summary of the invention:

[0009] Itistherefore an object of the present invention
to provide a variable displacement compressor with a
displacement control valve which makes it possible to
keep the variable displacement compressor at the min-
imum displacement.

[0010] Suchanobjectis solved by a variable displace-
ment compressor comprising a displacement control
valve as is specified in claim 1.

[0011] Preferred developments are given in the de-
pendent claims.

Brief Description of the Drawing:

[0012]

Fig. 1 is a longitudinal sectional view showing the
overall structure of a variable displacement com-
pressor;

Figs. 2A and 2B are longitudinal sectional views of
a displacement control valve according to a firstem-
bodiment of the present invention, wherein Fig. 2A
shows the state of a normal operation of the com-
pressor while Fig. 2B shows the state of the mini-
mum displacement of the compressor;

Fig. 3 is a graph showing a pressure control char-
acteristic of the displacement control valve shown
in Figs. 2A and 2B;

Fig. 4 is a longitudinal sectional view of a second
embodiment of the present invention;

Fig. 5 is a longitudinal sectional view of a third em-
bodiment of the displacement control valve shown
in Figs. 2A and 2B;

Fig. 6 is a longitudinal sectional view of a conven-
tional displacement control valve; and

Fig. 7. is a graph showing a pressure control char-
acteristic of the displacement control valve shown
in Fig. 6.

Description of the Preferred Embodiments:

[0013] Referring to Fig. 1, description will at first be
made as regards a variable displacement compressor
including a displacement control valve according to a
first embodiment of the present invention.

[0014] The shown compressor is used for a vehicle
air conditioner and comprises a tubular casing 31, a
front housing 32 closing one axial end of the casing 31,
and a cylinder head 34 attached to the other axial end
of the casing 31 via a valve plate assembly 33. The cas-
ing 31, the front housing 32 and the cylinder head 34
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are fixed together by means of bolts 35.

[0015] The casing 31 is integrally provided with a cyl-
inder block 36 therein. A shaft 37 axially extends at the
center of the casing 31. The shaft 37 is rotatably sup-
ported by the front housing 32 and the cylinder block 36.
[0016] A pulley 38 is rotatably supported on the front
housing 32. The pulley 38 is driven by an engine of the
vehicle. A ring-shaped armature 41 is supported on an
outer end of the shaft 37 via a rubber member 39 so as
to be movable axially.

[0017] The armature 41 confronts an axial end sur-
face of the pulley 38 and is controlled to be attached to
or detached from the pulley 38 by means of an electro-
magnetic attracting unit 42. Specifically, when the elec-
tromagnetic attracting unit 42 is energized, the armature
41 is attracted and attached to the pulley 38 by an elec-
tromagnetic force, so that the torque of the engine is
transmitted to the shaft 37. On the other hand, when the
energization to the electromagnetic attracting unit 42 is
stopped, the armature 41 is detached from the pulley 38
by a restoring force of the rubber member 39, so that
the torque of the engine is not transmitted to the shaft 37.
[0018] A crank chamber 43 is defined between the
front housing 32 and the cylinder block 36. In the crank
chamber 43, a rotor 44 is fixed on the shaft 37. A swash
plate 46 is coupled to the rotor 44 via a hinge mechanism
45. The hinge mechanism 45 renders variable an incli-
nation of the swash plate 46 relative to an axis of the
shaft 37. The swash plate 46 rotates together with the
rotor 44.

[0019] A plurality of pistons 47 engage with peripheral
portions of the swash plate 46 via shoes, respectively.
The pistons 47 are received in corresponding cylinder
bores 48 formed in the cylinder block 36 so as to be ax-
ially slidable. When the swash plate 46 rotates, each of
the pistons 47 makes a reciprocating motion in the cor-
responding cylinder bore 48 with a stroke determined
by an inclination of the swash plate 46.

[0020] The cylinder head 34 is formed with a suction
chamber 51 along its peripheral portion and with a dis-
charge chamber 52 at the center thereof. Between the
suction chamber 51 and the discharge chamber 52 is
connected a known refrigeration circuit.

[0021] The valve plate assembly 33 is provided with
suction holes 53 and discharge holes 54 for establishing
communication of the cylinder bores 48 with the suction
chamber 51 and the discharge chamber 52, and with
valve mechanisms for those holes.

[0022] When the shaft 37 rotates, the pistons 47 make
the reciprocating motion in the cylinder cores 48, re-
spectively. Following the reciprocating motion of the pis-
tons 47, refrigerant gas in the refrigeration circuit is
sucked into the cylinder bores 48 from the suction cham-
ber 51 and discharged into the refrigeration circuit from
the discharge chamber 52.

[0023] The compression displacement of the variable
displacement compressor depends on the stroke of the
pistons 47 determined by the inclination of the swash
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plate 46. For controlling the inclination of the swash
plate 46, a displacement control valve 10 is further pro-
vided in a control valve chamber 55 formed in the cylin-
der head 34.

[0024] The control valve chamber 55 communicates
with the crank chamber 43, the suction chamber 51 and
the discharge chamber 52 via passages 56, 57 and 58,
respectively. Further, the suction chamber 51 commu-
nicates with the crank chamber 43 via a narrow passage
59.

[0025] Referring now to Figs. 2A and 2B in addition,
the displacement control valve 10 will be described.
[0026] The displacement control valve 10 adjusts the
pressure in the crank chamber 43 so as to control the
stroke of the pistons 47. The displacement control valve
10 comprises a valve casing 11 having an opening at its
lower end in the figures and a bellows 12 disposed as
a pressure sensitive member in the cavity of the valve
casing 11. The inside of the bellows 12 is under vacuum
and provided with a spring.

[0027] The displacement control valve 10 further
comprises a guide 13 receiving a lower end (in the fig-
ures) of the bellows 12 and disposed in the cavity of the
valve casing 11 so as to be slidable along the valve cas-
ing 11 in an upward and downward direction in the fig-
ures, a compressed coil spring 14 as an elastic member
for biasing the guide 13 upward (in the figures) in the
cavity of the valve casing 11, and an adjusting screw 15
screwed in the opening of the valve casing 11 to close
the opening and adjusting the expansion/contraction
amount of the bellows 12. The adjusting screw 15 is
movable in the upward and downward direction so at to
enable adjustment of urging force of the spring 14. Form
figs. 2A and 2B, it will be noted that the guide is placed
between the bellows 12 and the adjusting screw 15 in
the upward and downward direction.

[0028] A transfer rod 16 engages at its one end with
an upper end (in the figures) of the bellows 12 and sup-
ported by the valve casing 11 so as to be movable. A
valve member 18 engages with the other end of the
transfer rod 16 so as to open/close a communication
passage 17 between the discharge chamber 52 and the
crank chamber 43 depending on the expansion/contrac-
tion of the bellows 12. In other words, the valve member
is coupled to the communication passage 17 and is
movable between a open position and a close position
in a predetermined direction or the upward and down
ward direction to open the communication passage 17
at the open position and to close the communication
passage at the close position.

[0029] In addition, an electromagnetic coil 21 gener-
ates an electromagnetic force urging the valve member
18 in a valve closing direction via a plunger 19 and a
transfer rod 20. A combination of the electromagnetic
coil 21, the plunger 19, and the transfer rod 20 is referred
to as an externally biasing mechanism which is supplied
with an external signal and is for generating a biasing
force to apply the biasing force to the valve member to-
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wards the close position.

[0030] The valve casing 11 has a plurality of lateral
holes 11a. The adjusting screw 15 has a through hole
15a. Each of the lateral holes 11a and the through hole
15a communicates the cavity of the valve casing 11 with
the suction chamber 51 through the passage 57 and the
control valve chamber 55. Therefore, the cavity of the
valve casing 11 is subjected to the pressure of the suc-
tion chamber 51.

[0031] Referring now to Fig. 3 in addition, the descrip-
tion will be made as regards an operation of the dis-
placement control valve 10. It is assumed that the pres-
sure in the discharge chamber 52 is constant.

[0032] Since no electromagnetic force is generated in
the state where the electromagnetic coil 21 is not ener-
gized, there is no force urging the valve member 18 in
the valve closing direction in a pressure balanced state.
Thus, although the bellows 12 is contracted when the
pressure in the suction chamber 51 is high, since the
valve member 18 is biased upward (in the figures) by
means of the spring 14, the valve member 18 is con-
stantly opened. If the compressor is activated in this
state, the gas in the discharge chamber 52 is constantly
introduced into the crank chamber 43 to increase a pres-
sure differential between the crank chamber 43 and the
suction chamber 51, so that the compressor is kept at
the minimum displacement.

[0033] The biasing force of the spring 14 is set to be
small, for example, smaller than an electromagnetic
force generated by a current value i0(A) supplied to the
electromagnetic coil 21. Thus, the valve member 18 can
be closed in a current region of i0(A) or greater.

[0034] Assuming that the compressor is activated in
the state where the pressures are balanced under 6kg/
cm2G and that the current amount supplied to the elec-
tromagnetic coil 21 is adjusted to a current value i3(A)
for controlling the pressure in the suction chamber 51 to
be 2kg/cm2G, since an electromagnetic force generated
by the electromagnetic coil 21 is greater than the biasing
force of the spring 14, the valve member 18 is closed.
Thus, the pressure in the crank chamber 43 is lowered
to be equal to the pressure in the suction chamber 51.
Therefore, the compressor is kept at the maximum dis-
placement, and the pressure in the suction chamber 51
is gradually lowered.

As the pressure in the suction chamber 51 is lowered,
the bellows 12 is expanded to cause a lower end (in the
figures) of the guide 13 to abut the adjusting screw 15,
so that a function of the spring 14 is lost, and thus, the
same function as the conventional displacement control
valve shown in Fig. 6 is obtained. Specifically, when the
pressure in the suction chamber 51 is lowered to 2kg/
cm2G, the bellows 12 is expanded to move the valve
member 18 in a valve opening direction. Therefore, the
gas in the discharge chamber 52 is introduced into the
crank chamber 43 to increase a pressure differential be-
tween the crank chamber 43 and the suction chamber
51, so that the discharge displacement is reduced. Fol-

10

15

20

25

30

35

40

45

50

55

lowing this, when the pressure in the suction chamber
51 increases, the bellows 12 is contracted to move the
valve member 18 in the valve closing direction. Accord-
ingly, the pressure in the crank chamber 43 is lowered
to reduce a pressure differential between the crank
chamber 43 and the suction chamber 51, so that the dis-
charge displacement increases.

[0035] In this fashion, the opening degree of the valve
member 18 is adjusted to converge the pressure in the
suction chamber 51 to a given value, so that the dis-
charge displacement is controlled. If the current value
is setto be zero in this state, the bellows 12 is expanded
to cause the valve member 18 to be fully open. Thus,
since a pressure differential between the crank chamber
43 and the suction chamber 51 highly increases, the
minimum displacement is realized. Even if this increas-
es the pressure in the suction chamber 51 up to greater
than 3.5kg/cm2G in Fig. 3 to contract the bellows 12,
since the valve member 18 is urged upward (in the fig-
ures) by the spring 14 to be constantly opened, the com-
pressor is kept at the minimum displacement.

[0036] Turning to Fig. 4, the description will be direct-
ed to a displacement control valve according to a sec-
ond embodiment of the present invention. The displace-
ment control valve is also designated by the reference
numeral 10 and comprises similar parts designated by
like reference numerals.

[0037] Inthe displacement control valve 10, the valve
casing 11 has a flange portion 11b at its lower end. The
flange portion 11b is inwardly extended to define the
opening of the valve casing 11. The opening has a rel-
atively small portion 11c and a relatively large portion
11d. The adjusting screw 15 is screwed in the relatively
small portion 11¢ of the opening and receives the spring
14 thereon. On the other hand, the guide 13 is slidably
inserted in the relatively large portion 11d. As a result,
the spring 14 is in contact with the adjusting screw 15,
while the guide 13 is in contact with the valve casing 11
in an axial direction or the upward and downward direc-
tion in the figure. It should be noted here that the guide
13 is placed between the valve casing 11 and the bel-
lows 12 in the predetermined direction.

[0038] According to this structure, a biasing force of
the spring 14 can be desirably adjusted by operating the
adjusting screw 15. The displacement control valve
shown in Fig. 4 is operated like the displacement control
valve shown in Figs. 2A and 2B.

[0039] Turning to Fig. 5, the description will be direct-
ed to a displacement control valve according to a third
embodiment of the present invention. The displacement
control valve is also designated by the reverence nu-
meral 10 and comprises similar part designated by like
reference numerals.

[0040] Inthe displacement control valve 10, the guide
13 is fixed to an upper end (in the figure) of the bellows
12 and slidable along the valve casing 11 in the upward
and downward direction. The adjusting screw 15 is
screwed in the opening of the valve casing 11. The
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through hole 15a of the adjusting screw 15 is slidably
received with an attachment 22 attached to a lower end
of the bellows 12. The spring 14 is placed between the
guide 13 and the adjusting screw 15 to surround the bel-
lows 12 and urges the guide 13 upwardly. The displace-
ment control valve shown in Fig. 5 is also operated like
the displacement control valve shown in Figs. 2A and
2B. It should be noted here that the bellows 12 is placed
between the guide 13 and the adjusting screw 15 in the
predetermined direction.

[0041] While the present invention has thus far been
described in connection with a few embodiments there-
of, it will readily be possible for those skilled in the art to
put this invention into practice in various other manners.
For example, the cavity of the valve casing may com-
municate with the crank chamber in addition to the suc-
tion chamber or in place of the suction chamber. The
spring may comprise a coil spring, a leaf spring, or the
like. As the elastic member, use may be made of a plas-
tic member or a rubber member in place of the spring.

Claims
1. A variable displacement compressor comprising :

a displacement control valve (10), a suction
chamber (51), a crank chamber (43), and a dis-
charge chamber (52); said displacement con-
trol valve (10) comprising a valve casing (11)
defining a communication passage (17) for
communicating said discharge chamber (52)
with said crank chamber (43) to conduct gas
from said discharge chamber (52) to said crank
chamber (43),

a valve member (18) coupled to said commu-
nication passage (17) and movable between an
open position and a close position in a prede-
termined direction to open said communication
passage (17) at said open position and to close
said communication passage (17) at said close
position, and

a pressure sensitive member (12) for causing
expansion thereof in said predetermined direc-
tion in response to a pressure in at least one of
said suction chamber (51) and said crank
chamber (43) to bias said valve member (18)
towards said open position on said expansion;

characterized in that said pressure sensitive
member (12) is movable as such in relation to said
valve casing (11) in said predetermined direction;
and

by further comprising an elastic member (14)
for urging said pressure sensitive member (12)
as such in said predetermined direction to
make said pressure sensitive member (12)

10

15

20

25

30

35

40

45

50

55

10.

urge said valve member (18) towards said open
position.

A compressor as claimed in claim 1, wherein said
valve casing (11) defines a cavity containing said
pressure sensitive member (12) therein, further
comprising a guide (13) coupled to said pressure
sensitive member (12) in said cavity and slidable
along said valve casing (11) in said predetermined
direction and an adjusting member (15) attached to
said valve casing (11) to face said guide in said pre-
determined direction, said elastic member (14) be-
ing placed between said adjusting member (15) and
said guide (13), said adjusting member (15) being
movable in said predetermined direction so as to
enable adjustment of urging force of said elastic
member (14).

A compressor as claimed in claim 2, wherein said
guide (13) is placed between said pressure sensi-
tive member (12) and said adjusting member (15)
in said predetermined direction.

A compressor as claimed in claim 2, wherein said
guide (13) is placed between said valve casing (11)
and said pressure sensitive member (12) in said
predetermined direction.

A compressor as claimed in claim 2, wherein said
pressure sensitive member (12) is placed between
said guide (13) and said adjusting member (15).

A compressor as claimed in any one of claims 2
through 5, wherein said adjusting member (15) is
screwed in said valve casing (11) to close an open-
ing of said cavity.

A compressor as claimed in any one of claims 2
through 6, further comprising at least one hole (11a,
15a) for communicating said cavity with at least one
of said suction chamber (51) and said crank cham-
ber (43).

A compressor as claimed in any one of claims 1
through 7, wherein said pressure sensitive member
comprises a bellows (12) causing expansion/con-
traction thereof in said predetermined direction in
response to a change of said pressure.

A compressor as claimed in any one of claims 1
through 8, further comprising an externally biasing
mechanism (19, 20, 21) supplied with an external
signal for generating a biasing force to apply said
biasing force to said valve member (18) towards
said close position.

A compressor as claimed in any one of claims 1
through 9, wherein said elastic member comprises
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a spring (14).

Patentanspriiche

1.

Variabler Verdrangungskompressor, aufweisend:

ein Hubsteuerventil (10), eine Ansaugkammer
(51), ein Kurbelgehause (43) und eine Aus-
stoBkammer (52); wobei das Hubsteuerventil
(10) ein Ventilgehduse (11) aufweist, das einen
Verbindungskanal (17) zur Verbindung der
Ausstoflkammer (52) mit dem Kurbelgehause
(43) ausbildet, um Gas von der AusstoRkam-
mer (52) zum Kurbelgehduse (43) zu flihren,
ein Ventilbauteil (18), das mit dem Verbin-
dungskanal (17) gekoppelt ist und zwischen ei-
ner gedffneten Position und einer geschlosse-
nen Position in einer vorbestimmten Richtung
bewegbar ist, um den Verbindungskanal (17) in
die gedffnete Position zu 6ffnen und den Ver-
bindungskanal (17) in die geschlossene Positi-
on zu schlieRen, und

ein Druckfihlbauteil (12) zur Bewerkstelligung
einer Ausdehnung in der vorbestimmten Rich-
tung entsprechend einem Druck in wenigstens
der Ansaugkammer (51) und/oder dem Kurbel-
gehause (43), um das Ventilbauteil (18) in die
geoffnete Position aufgrund der Ausdehnung
vorzuspannen;

dadurch gekennzeichnet, daB das Druck-
fuhlbauteil (12) in einem solchen Verhaltnis zum
Ventilgehduse (11) in die vorbestimmte Richtung
bewegbar ist; und

indem es des weiteren ein elastische Bauteil
(14) aufweist, zum Vorspannen des Druckfuhl-
bauteils (12) als solches in der vorbestimmten
Richtung, damit das Druckfihlbauteil (12) das
Ventilbauteil (18) zur gedffneten Position hin
drangt.

Kompressor gemal Anspruch 1, wobei das Ventil-
gehduse (11) einen Hohlraum ausbildet, der das
Druckfihlbauteil (12) darin enthélt, des weiteren
aufweisend eine Fihrung (13), die mit dem Druck-
fihlbauteil (12) in dem Hohlraum gekoppelt und
entlang des Ventilgehauses (11) in der vorbestimm-
ten Richtung verschiebbar ist, und ein Einstellbau-
teil (15), das an dem Ventilgehduse (11) befestigt
ist, um der Fihrung in der vorbestimmten Richtung
gegeniber zu liegen, wobei das elastische Bauteil
(14) zwischen dem Einstellbauteil (15) und der Fih-
rung (13) angeordnet ist, wobei das Einstellbauteil
(15) in der vorbestimmten Richtung bewegbar ist,
um eine Einstellung der Vorspannkraft des elasti-
schen Bauteils (14) zu erméglichen.
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3.

10.

Kompressor nach Anspruch 2, wobei die Flhrung
(13) zwischen dem Druckfihlbauteil (12) und dem
Einstellbauteil (15) in der vorbestimmten Richtung
angeordnet ist.

Kompressor nach Anspruch 2, wobei die Flhrung
(13) zwischen dem Ventilgehduse (11) und dem
Druckfiihlbauteil (12) in der vorbestimmten Rich-
tung angeordnet ist.

Kompressor nach Anspruch 2, wobei das Druck-
fuhlbauteil (12) zwischen der Fiihrung (13) und dem
Einstellbauteil (15) angeordnet ist.

Kompressor gemal einem der Anspriiche 2 bis 5,
wobei das Einstellbauteil (15) in das Ventilgehause
(11) eingeschraubt ist, um eine Offnung des Hohl-
raumes zu verschlief3en.

Kompressor gemaf einem der Anspriiche 2 bis 6,
des weiteren aufweisend wenigstens ein Loch (11a,
15a) zur Verbindung des Hohlraumes mit wenig-
stens der Ansaugkammer (51) und/oder dem Kur-
belgehause (43).

Kompressor gemaf einem der Anspriiche 1 bis 7,
wobei das Druckflhlbauteil einen Faltenbalg (12)
aufweist, der eine Ausdehnung/Kontraktion in der
vorbestimmten Richtung entsprechend einer
Druckanderung bewirkt.

Kompressor gemaf einem der Anspriiche 1 bis 8,
des weiteren aufweisend einen externen Vorspann-
mechanismus (19, 20, 21), der mit einem externen
Signal zur Erzeugung einer Vorspannkraft versorgt
wird, um die Vorspannkraft auf das Ventilbauteil
(18) zur geschlossenen Position hin aufzubringen.

Kompressor gemal einem der Anspriiche 1 bis 9,
wobei das elastische Bauteil eine Feder (14) auf-
weist.

Revendications

1.

Compresseur a capacité ou déplacement variable,
comprenant :

une soupape de commande de déplacement
(10), une chambre d'aspiration (51), une cham-
bre de manivelle (43) et une chambre de dé-
charge (52) ; la soupape de commande de dé-
placement (10) comprenant un carter de sou-
pape (11) définissant un passage de communi-
cation (17) pour faire communiquer la chambre
de décharge (52) avec la chambre de manivelle
(43) de maniére a amener a la chambre de ma-
nivelle (43) le gaz provenant de la chambre de
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décharge (52), un élément de soupape (18)
couplé au passage de communication (17) et
pouvant se déplacer entre une position
d'ouverture et une position de fermeture, dans
une direction prédéterminée, de maniére a
ouvrir le passage de communication (17) dans
sa position d'ouverture, et a fermer le passage
de communication (17) dans sa position de fer-
meture, et

un élément sensible a la pression (12) pour pro-
duire la dilatation de celui-ci dans la direction
prédéterminée, en réponse a une pression ré-
gnant dans l'une au moins de la chambre d'as-
piration (51) et de lachambre de manivelle (43),
de maniére a pousser |'élément de soupape
(18) vers la position d'ouverture en cas de
dilatation ;

caractérisé en ce que

I'élément sensible a la pression (12) peut se dé-
placer comme tel par rapport au carter de sou-
pape (11) dans la direction prédéterminée ; et
en ce que la soupape de commande de dépla-
cement comprend en outre un élément élasti-
que (14) pour pousser I'élément sensible a la
pression (12) comme tel dans la direction pré-
déterminée, pour amener cet élément sensible
a la pression (12) a pousser I'élément de sou-
pape (18) vers la position d'ouverture.

2. Compresseur selon la revendication 1,

caractérisé en ce que

le carter de soupape (11) définit une cavité con-
tenant I'élément sensible a la pression (12)
dans celle-ci, le compresseur comprenant en
outre un guide (13) couplé a I'élément sensible
a la pression (12) dans la cavité, et pouvant
glisser le long du carter de soupape (11) dans
la direction prédéterminée, ainsi qu'un élément
de réglage (15) fixé au carter de soupape (11)
de maniére a venir en face du guide dans la
direction prédéterminée, I'élément élastique
(14) étant placé entre I'élément de réglage (15)
et le guide (13), cet élément de réglage (15)
pouvant se déplacer dans la direction prédéter-
minée de maniére a permettre le réglage de la
force de poussée de I'élément élastique (14).

3. Compresseur selon la revendication 2,

caractérisé en ce que

le guide (13) est placé entre I'élément sensible
a la pression (12) et I'élément de réglage (15)
dans la direction prédéterminée.

4. Compresseur selon la revendication 2,
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10.

caractérisé en ce que

le guide (13) est placé entre le carter de sou-
pape (11) et I'élément sensible a la pression
(12) dans la direction prédéterminée.

Compresseur selon la revendication 2,
caractérisé en ce que

I'élément sensible a la pression (12) est placé
entre le guide (13) et I'élément de réglage (15).

Compresseur selon I'une quelconque des revendi-
cations 2 a 5,
caractérisé en ce que

I'élément de réglage (15) est vissé dans le car-
ter de soupape (11) pour fermer une ouverture
de la cavité.

Compresseur selon l'une quelconque des revendi-
cations 2 a 6,
comprenant en outre

au moins un trou (11a, 15a) pour faire commu-
niquer la cavité avec I'une au moins de la cham-
bre d'aspiration (51) et de la chambre de mani-
velle (43).

Compresseur selon I'une quelconque des revendi-
cations1a7,
caractérisé en ce que

I'élément sensible a la pression comprend un
soufflet (12) produisant la dilatation /contrac-
tion de celui-ci dans la direction déterminée, en
réponse a un changement de la pression.

Compresseur selon 'une des revendications 1 a 8,
comprenant en outre

un mécanisme de poussée extérieur (19, 20,
21) alimenté par un signal extérieur pour géné-
rer une force de poussée de maniére a appli-
quer cette force de poussée a I'élément de sou-
pape (18) vers la position de fermeture.

Compresseur selon I'une quelconque des revendi-
cations 1a 9,

caractérisé en ce que

I'élément élastique comprend un ressort (14).
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