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valve control mechanism operates properly. Further- more, when the heat
load of the evaporator or the ro- The present invention relates to a
refrigerant  tation speed of the compressor is changed quickly, compressor,
and more particularly, to a slant plate  discharge chamber pressure
increases and an exces- type compressor, such as a wobble plate type com-
5   sive amount of discharge gas flows Into the crank pressor, with a
variable displacement mechanism    chamberfrom the discharge chamber
through a com- suitable for use in an automotive air conditioning sys-
munication passage of the valve control mechanism tem.
due to a lag time to such the action between the op- It has been recognized
that it is desirable to pro-  eration of the valve control mechanism and
the re- vide a slant plate type piston compressor with a dis-  10  sponse
of the external circuit including the compres- placement or capacity
adjusting mechanism to con-  sor. As a result of the excessive amount of
discharge trol the compression ratio In response to demand. As  gas flow, a
decrease In compression efficiency of the discussed In U.S. Patent
No.4,428,718, the compres-  compressor, and a decline of durability of the
com- sion ratio may be controlled by changing the slant an-  pressor
internal parts occurs. gle of the sloping surface of a slant plate In
response   15  To overcome the above-mentioned disadvan- to the operation
of a valve control mechanism. The  tage, Japanese Patent Application
Publication No. 1- slant angle of the slant plate is adjusted to maintain a
142276 proposes a slant plate type compressor with constant suction
pressure In response to a change in  the variable displacement mechanism
which is devel- the heat load of the evaporator of an external circuit
oped to take advantage of the relationship between Including the compressor
or a change In rotation   20   discharge pressure and suction flow rate.
That is, the speed of the compressor.                           valve
control mechanism of this Japanese '276 pub- In an air conditioningsystem,
a pipemembercon-  lication is designed to have a simple physical struc-
nects the outlet of an evaporator to the suction cham-  ture and to operate
In a direct manner on a valve con- ber of the compressor. Accordingly, a
pressure loss  trolling element in response to discharge pressure occurs
between the suction chamber and the outlet  25  changes, thereby resolving
the complexity, exces- of the evaporator which is directly proportional to
the  sive discharge flow and slow response time problems "suction flow
rate" therebetween as shown in Figure  of the prior art. 8. As a result,
when the capacity of the compressor   However, in the both U.S. '718 Patent
and Japa- is adjusted to maintain a constant suction chamber  nese '276
publication, the valve control mechanism pressure in response to
appropriate changes in the   so   maintains pressure in the
evaporatoroutlet at the cer- heat load of the evaporator or the rotation
speed of  tain value by means of compensating the pressure the compressor,
the pressure at the evaporator outlet  loss occurring between the
evaporator outlet and the increases. This increase in the evaporatoroutlet
pres-  compressor suction chamber in direct response to sure results in an
undesirable decrease in the heat ex-  pressure in the compressor discharge
chamber as change ability of the evaporator.             35  shown in
Figure 7. Accordingly, a value of compensat- Above mentioned U.S. Patent
No. 4,428,718 dis-  ing the pressure loss Is determined by a value of the
closes a valve control mechanism, to eliminate this  discharge chamber
pressure with one correspon- problem. The valve control mechanism, which Is
re-  dence, that is, only one value of compensating the sponsive to both
suction and discharge pressures,  pressure loss corresponds to only one
value of the provides controlled communication of both suction   40
discharge chamber pressure. Furthermore, when the and discharge fluid with
the compressor crank mem-  displacement of the compressor is controlled in
re- ber and thereby controls compressor displacement.  sponse to
characteristic of an automotive air condi- The compressor control point for
displacement      tioning system, such as, the temperature of passen-
change is shifted to maintain a nearly constant pres-  ger compartment air
or the temperature of air leaving sure at the evaporatoroutlet portion by
means of this  45  from the evaporator In addition to the change in the
compressor displacement control. The valve control  heat load of the
evaporator or the change in rotation mechanism makes use of the fact that
the discharge  speed of the compressor to operate the automotive pressure
of the compressor is roughly directly propor-  air conditioning system more
elaborately, itis required tional to the suction flow rate.
to flexibly compensate the pressure loss. Therefore, However, in the
above-mentioned valve control  50  the abovementioned technique of the
prior art regard- mechanism, a single movable valve member, formed  ing the
compensation for the pressure loss is not suit- of a numberof parts, is
used to control the flowoffluid  ed to the elaborate operation of the
automotive air both between the discharge chamber and the crank-
conditioning system. case chamber, and between the crankcase chamber
EP-A-318316 discloses a slant plate type refrig- and the suction chamber.
Thus, extreme precision is  55  erant compressor including a compressor
housing en- required in the formation of each part and in the as-  closing
a crank chamber, a suction chamber and a dis- sembly of the large number of
parts into the control  charge chamber therein, the compressor housing
mechanism in order to attempt to assure that the   comprising a cylinder
block having a plurality of cylin- 2   
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therethrough, a piston slidably fitted  element disposed in the first
communicating path, a within each of the cylinders, a drive means coupled
second valve control means controlling to open and to the pistons for
reciprocating the pistons within the  close the second communicating path
in order to vary cylinders, the drive means including a drive shaft ro-
pressure in the actuating chamberfrom the pressure tatably supported in the
housing and coupling means   5   in the discharge chamber to the pressure
In the suc- for drivingly coupling the drive shaft to the pistons  tion
chamber in response to the external signal, the such that rotary motion of
the drive shaft is converted  actuating device having a second surface
which re- into reciprocating motion of the pistons, the coupling  ceives
pressure in the actuating chamber which acts means including a slant plate
having a surface dis-  with the first surface in order to apply a force to
the posed at an adjustable inclined angle relative to a   10  first valve
control means so that the predetermined plane perpendicular to the drive
shaft, the Incline an-  pressure point at which the first valve control
means gle of the slant plate adjustable to vary the stroke  responds is
controllably changed In response to length of the pistons in the cylinders
to vary the ca-  changes in pressure in the actuating chamber and pacity of
the compressor, a passageway formed in   changes In pressure In the
discharge chamber. the housing and linking the crank chamber and the   15
Accordingly, It is an object of this invention to pro- suction chamber in
fluid communication, and capacity  vide a slant plate type compressor
having a capacity control means for varying the capacity of the com-
adjusting mechanism, which compensates the pres- pressor by adjusting the
inclined angle, the capacity  sure loss, for suitable use in an elaborately
operated control means having a first valve control means and  automotive
air conditioning system. a response pressure point adjusting means,
including   20  In the accompanying drawings: an actuating device having a
first surface which re-   Figure 1 is a vertical longitudinal sectional
view of ceives pressure in the discharge chamber the, first  a wobble plate
type refrigerant compressor including valve control means for controlling
the opening and  a valve conrol mechanism according to a first embodi-
closing of the passageway in response to changes in  ment of this
invention. refrigerant pressure in the compressor to control the   25
Figure 2 is an enlarged partially sectional view of link between the crank
and suction chambers to     the valve control mechanism shown in Figure 1.
thereby control the capacity of the compressor, the    Figure 3 is a
vertical longitudinal sectional view of first valve control means
responsive at a predeter-  a wobble plate type refrigerant compressor
including mined pressure, the response pressure point adjust-  a valve
control mechanism according to a second em- ing means responding to an
external signal; and ac-  30  bodiment of this invention. cording to a
first aspect of the present invention, such  Figure 4 is a view similar to
Figure 2 illustrating a a compressor is characterised by the response pres-
valve control mechanism according to a third embodi- sure point adjusting
means including an actuating  ment of this invention. chamber linked to the
discharge chamber through a      Figure 5 is a graph illustrating an
operating char- first communicating path and linked to the suction   35
acteristic produced by the compressor in Figures 1 chamber through a second
communicating path, a     and 3. throttling element disposed in the
firstcommunicating  Figure 6 is a graph illustrating an operating char-
path, a second valve control means controlling to  acteristic produced by
the compressor In Figure 4. open and close the second communicating path In
or-    Figure 7 is a graph illustrating an operating char- der to vary
pressure in the actuating chamber from   40  acteristic produced by the
compressor in the prior art. the pressure in the discharge chamber to the
pres-     Figure 8 is a graph showing the relationship be- sure in the
suction chamber in response to the exter-  tween the pressure lose
occurring between the evap- nal signal, the actuating device having a
second sur-  orator outlet and the compressor suction between to face which
receives pressure in the actuating cham-  the suction flow rate. ber which
acts with the first surface in order to apply  45  In Figures 1-4, for
purposes of explanation only, aforcetothefirstvalve control means sothatthe
pre-  the left side of the figures will be referenced as the determined
pressure point at which the first valve  forward end or front of the
compressor, and the right control means responds is controllably changed in
re-  side of the figures will be referenced as the rearward sponse to
changes in pressure in the actuating cham-  end or near of the compressor
ber and changes In pressure in the discharge cham    so  With reference to
Figure 1, the construction of a ber.
slant plate type compressor, specifically wobble plate According to a
second aspect of the present in-  type refrigerant compressor 10 including
valve control vention a compressor of the kind disclosed in EP-A-
mechanism 400 in accordance with a first embodi- 318316 is characterised by
the response pressure   ment of the present invention is shown. Compressor
point adjusting means including an actuating chamber  55   10 includes
cylindrical housing assembly 20 including linked to the discharge chamber
through a first com-  cylinder block 21, front end plate 23 disposed at one
municating path and linked to the crank chamber    end of cylinder block
21, crank chamber 22 enclosed through a second communicating path, a
throttling  within cylinder block 21 by front end plate 23, and rear 3  
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to the other end of cylinder  chamber 241 with respective cylinder chambers
70. block 21. Front end plate 23 is mounted on cylinder  Valve plate 25
also includes a plurality of valved dis- block 21 forward of crank chamber
22 by a plurality  charge ports 252 linking discharge chambers 251 of bolts
(not shown). Rear end plate 24 Is mounted on  with respective cylinder
chambers 70. Suction ports cylinder block 21 at the opposite end by a
plurality of   5   242 and discharge ports 252 are provided with suit-
bolts (not shown). Valve plate 25 is located between  able reed valves as
described in U.S. Patent No. rear end plate 24 and cylinder block 21.
Opening 231  4,011,029 to Shimizu. is centrally formed in front end plate
23 for supporting  Suction chamber 241 includes inlet portion 241 a drive
shaft 26 by bearing 30 disposed therein. The in-  which is connected to an
evaporator (not shown) of ner end portion of drive shaft 26 is rotatably
support-  10  the external cooling circuit. Discharge chamber 251 ed by
bearing 31 disposed within central bore 210 of  is provided with outlet
portion 251 a connected to a cylinder block 21. Bore 210 extends to a
rearward end  condenser (not shown) of the cooling circuit. Gaskets surface
of cylinder block 21, and first valve control  27 and 28 are located
between cylinder block 21 and mechanism 19 is disposed within bore 210.
Disk-    the inner surface of valve plate 25, and the outer sur- shaped
adjusting screw member 32 having a hole 32a   15  face of valve plate 25
and rear end plate 24 respec- centrally formed therein is disposed in a
central re-  tively, to seal the mating surfaces of cylinders block gion of
bore 210 located between the inner end por-  21, valve plate 25 and rear
end plate 24. tion of drive shaft 26 and first valve control mecha-  With
reference to Figure 1 and to Figure 2, valve nism 19. Disk-shaped adjusting
screw member 32 is  control mechanism 400 includes first valve control de-
screwed into bore 210 so as to be in contact with the   20  vice 19 having
cup-shaped casing member 191 dis- inner end surface of drive shaft 26
through washer 33  posed in central bore 210, and defining valve cham-
having hole 33a centrally formed therein, and adjusts  ber 192 therein.
O-ring 19a is disposed between and an axial position of drive shaft 26 by
tightening and  outersurface of casing member 191 and an innersur- loosing
thereof.                                   face of bore 210 to seal the
mating surfaces of casing Cam rotor 40 is fixed on dive shaft26 by pin mem-
25   member 191 and cylinderblock 21. Aplurality of holes ber 261 and
rotates with shaft 26. Thrust needle bear-  19b are formed at a closed end
of casing member ing 32 is disposed between the inner end surface of  191,
and crank chamber 22 is linked in fluid commu- front end plate 23 and the
adjacent axial end surface  nication with valve chamber 192 through holes
19b, of cam rotor 40. Cam rotor 40 includes arm 41 having  32a and 33a and
a gap 31a existing between bearing pin member 42 extending therefrom. Slant
plate 50 is  30  31 and cylinder block 21. Thus, valve chamber 192 is
disposed adjacent cam rotor 40 and Includes opening  maintained at the
crank chamber pressure. Bellows 53. Drive shaft 26 is disposed through
opening 53.  193 is fixedly disposed in valve chamber 192 and Slant plate
50 includes arm 51 having slot 52. Cam ro-  longitudinally contracts and
expands in response to tor 40 and slant plate 50 are connected by pin
member  crank chamber pressure. Projection member 194 at- 42, which is
inserted in slot 52 to crate a hinged joint.  35  tached at forward end of
bellows 193 is secured to ax- Pin member 42 is slidable within slot 52 to
allow ad-  ial projection 19c formed at the center of the closed justkment
of the angular position of slant plate 50 with  end of casing member 191.
Hemispherical valve respect to a plane perpendicular to the longitudinal
member 195 having circular depressed portion 195a axis of drive shaft 26.
at its rearward end is attached at rearward end of bel- Wobble plate 60 is
nutatably mounted on slant  40  lows 193. plate 50 through bearings 61 and
62 which allow slant  Cylinder member 291 includes integral valve plate 50
to rotate with respect to wobble plate 60.  seat 292, and penetrates
through valve plate assem- Fork-shaped slider 63 is attached to the
radially outer  bly 200 which includes valve plate 25, gaskets 27,28,
peripheral end of wobble plate 60 and is slidably  suction and discharge
reed valves (not shown). Valve mounted about sliding rail 64 disposed
between front  45  seat 292 is formed at the forward end of cylinder end
plate 23 and cylinder block 21. Fork-shaped slid-  member 291 and is
secured to the open end of casing er 63 prevents rotation of wobble plate
60, and wobble  member 191. Nut 254 is screwed on cylinder member plate 60
nutates along rail 64 when cam rotor 40 and  291 from the rearward end of
cylinder member 291 slant plate 50 rotate. Cylinder block 21 indudes a
plur-  which extends beyond valve plate assembly 200 and ality of
peripherally located cylinder chambers 70 in  50  into first cylindrical
hollow portion 80 formed in rear which pistons 71 are disposed. Each piston
71 is con-  end plate 24. Hollow portion 80 extends along the nected to
wobble plate 60 by a corresponding con-  longitudinal axis of drive shaft
26 and is opened to dis- necting rod 72. Nutation of wobble plate 60 causes
charge chamber 251 at one end. Nut 254 fixes cylin- pistons 71 to
reciprocate in cylinder chambers 70.  der member 291 to valve plate
assembly 200, and Rear end plate 24 includes peripherally located  55
valve retainer 253 is disposed between nut 254 and annular suction chamber
241 and centrally located  valve plate assembly 200. Spherical shaped
opening discharge chamber 251. Valve plate 25 includes a   292a is formed
at valve seat 292, and is linked to ad- plurality of valved suction parts
242 linking suction  jacent cylindrical cavity 292b formed at valve seat 4 
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195 is disposed adjacent to valve  ameter portion 294a and terminates at
one-third way seat 292. Actuating rod 293 is slidably disposed in cyl-  of
large diameter portion 294a. Small diameter sec- indrical channel 294
axially formed through cylinder  tion 293b of actuating rod 293 extends
beyond small member 291 and is linked to valve member 195      diameter
region 291c, of which diameter is slightly through bias spring 500. Bore
295 is formed at the   5   smaller than a diameter of small diameter
portion forward end of cylindrical channel 294, and is open to  294b of
cylindrical channel 294, is slidably disposed cylindrical cavity 292b.
O-ring 295a is disposed in  in small diameter portion 294b of cylindrical
channel bore 295 to seal the mating surfaces of cylindrical  294. Small
diameter and truncated cone sections channel 294 and actuating rod 293.
Annular plate 296  293b and 293c of actuating rod 293 and an Inner per- is
fixedly disposed at the rearward end of cylindrical  10  ipheral wall of
large diameter portion 294a of cylindri- cavity 292b, and covers bore 295
so as to prevent 0-  cal channel 294 cooperatively define third chamber
ring 295a from sliding out of bore 295. First cylindrical  85. An effective
area of truncated cone section 293c hollow portion 80 includes small
diameter hollow por-  which receives the pressure in third chamber 85 is
de- tion 81 and large diameter hollow portion 82 forwardly  termined by the
differential between the diameter of extending from the forward end of
small diameter hol-  15  large diameter section 293a of actuating rod 293
with low portion 81. Cylinder member 291 includes large  the diameterof
small diameter section 293b of actuat- diameter region 291a, small diameter
region 291 c and  Ing rod 293. A plurality of radial holes 86 are formed
medium diameter region 291 b located between large  in small diameter
region 291c of cylinder member and small diameter regions 291a, 291c. Amale
screw  291, and links second chamber 84 to third chamber is formed at a
part of an outer peripheral surface of  20  85. large diameterregion 291a
of cylindermember291 so     Annular flange member293d, forward of annular
as to receive nut 254 thereon. Small diameter region  plate 296, is
integrally formed at actuating rod 293, 291c, of which diameter is slightly
smaller than a di-  and prevents excessive rearward movement of ac- ameter
of small diameter hollow portions 81, Is dis-  tuating rod 293, that is,
the contact of flange member posed in small diameter hollow portion 81 and
termin-  25  293d with the forward end surface of annular plate ates ata
half way of small diameter hollow portion 81,  296 limits the rearward
movement of rod 293. Bias and defines first chamber 83. Medium diameter re-
spring 500 Is in contact with the forward end surface gion 291b, of which
diameter is slightly smaller than  of flange member 293d at Its rearward
end and is in a diameter of large diameter hollow portion 82, is dis-
contact with the bottom surface of circular depressed posed in large
diameter hollow portion 82 and termin-  30  portion I 95a of valve member
195 at its forward end. ates at a half way of large diameter hollow portion
82,  Radial hole 151 is formed at valve seat 292 to link and defines second
chamber 84. 0-ring 297 is dis-  cylindrical cavity 292b to one end opening
of conduit posed about an outer surface of small diameter region  152
formed at cylinder block 21. Conduit 152 includes 291c of cylinder member
291 to seal the mating sur-  cavity 152a and links to suction chamber 241
through face of small diameter hollow portion 81 and cylinder  35  hole 153
formed at valve plate assembly 200. Passa- member 291. O-ring 298 is
disposed about an outer  geway 150, which provides communication between
syrface of large diameter region 291b of cylinder  crank chamber 22 and
suction chamber 241, is ob- member 291 to seal the mating surfaces of
medium  tained by uniting gap 31a, holes 33a and 32a, bore diameter hollow
portion 82 and cylinder member 291.  210, holes 19b, valve chamber 192,
spherical shaped Thereby, second chamber 84 is hermetically isolated   40
opening 292a, cylindrical cavity 292b, radial hole 151, from both discharge
chamber 251 and first chamber  conduit 152 and hole 153. 83.
In result, the opening and closing of passageway Cylindrical channel 294
includes large diameter  150 is controlled by the contracting and expanding
of portion 294a and small diameter portion 294b located  bellows 193 in
response to crank chamber pressure. at the rearward of large diameter
portion 294a. Large   45  Second cylindrical hollow portion 90, parallel to
diameter portion 294a terminates at a half way of  firstcylindrical hollow
portion 80, Is formed in rear end small diameter region 291 c of cylinder
member 291.  plate 24. Second hollow portion 90 Includes large di- Small
diameter portion 294b rearwardly extends from  ameter hollow portion 91 and
small diameter hollow large diameter portion 294a and is open to first
cham-  portion 92 which extends from the forward end of ber 83.
50  large diameter hollow portion 91 and is open to suc- Actuating rod 293
includes large diameter section  tion chamber 241. Bore 93, of which
diameter is larger 293a, small diameter section 293b located at the rear-
than the diameter of large diameter hollow por- ward of large diameter
section 293a and truncated  tions9l, extends from the rearward end of large
diam- cone section 293c connecting large diameter section  eter hollow
portion 91 and opens to the exterior of the 293a to small diameter section
293b. Large diameter  55  compressor. section 293a, of which diameter is
slightly smaller   Solenoid valve mechanism 39, which is shown by than a
diameter of large diameter portion 294a of cyl-  a side elevational view in
Figures 1 and 2, includes indrical channel 294, is slidably disposed in
large di-  solenoid 391 and valve device 392 fixedly attached at 
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of solenoid 391. Valve device 392 is for-  chamber 85. cibly inserted into
second hollow portion 90, and a   In the above construction, when solenoid
391 re- front end surface of solenoid 391 is in contact with a  ceives the
electricity from the exterior of the com- bottom surface of bore 93. Valve
device 392 includes  pressor through wires 600, valve device 392 acts to
large diameter section 392a extending from the for-   5   open the
passageway by the magnetic attraction ward of solenoid 391, small
diametersection 392b ex-  force generated by solenoid 391. Thereby, the
refrig- tending from the forward of large diameter section  erantgas in
third chamber85flows intosuction cham- 392a and medium diameter section
392c extending   ber 241 through communication path 100. On the from the
forward of small diameter section 392b.  other hand, when solenoid 391 does
not receive the Large diameter section 392a, of which diameter is  10
electricity, valve device 392 acts to close the passa- slightly smaller
than the diameter of large diameter  geway by virtue of the disappearance
of magnetic at- hollow portion 91,is disposed In large diameter hollow
traction force. Thereby, the flow of refrigerant gas portion 91 and
terminates at a half way of large diam-  from third chamber 85 to suction
chamber 241 is eter hollow portion 91. Small diameter section 392b Is
blocked. disposed In large diameter hollow portion 91 and ter-  15  As
shown in Figure 2, solenoid valve mechanism minates at the forward end of
large diameter hollow  39 receives a control signal, which indicates the
ratio portion 91. Medium diameter section 392c, of which  of solenoid
energizing time to solenoid deenergizing diameter Is slightly smaller than
a diameter of small  time, defined in a very short period of time, herein-
diameter hollow portion 92, is disposed in small diam-  after calling the
duty ratio control signal for conve- eter hollow portion 92 and terminates
at two-thirds   20  nience of explanation. Furthermore, an opening area way
of small diameter hollow portion 92. Large, small  of the passageway formed
In valve device 392 for and medium diameter sections 392a, 392b and 392c
linking annular cavity 94 to suction chamber 241 is and an inner peripheral
wall of large diameter hollow  designed to be sized and shaped to have the
volume portion 91 cooperatively define annular cavity 94. O-  of the
refrigerant flowing into suction chamber 241 ring 393 is disposed about an
outer surface of large   25  from third chamber 85 to be equal to or
greater than diametersection 392a of valve device 392 to seal the  the
maximum volume of the refrigerant flowing into mating surfaces of large
diameter hollow portion 91  third chamber 85 from discharge chamber 251.
and rear end plate 24. O-ring 394 is disposed about  Thereby, when solenoid
valve mechanism 39 re- an outer surface of medium diameter section 392c of
ceives the duty ratio control signal of which value is valve device 392 to
seal the mating surfaces of small  30  100%, the refrigerant gas in third
chamber 85 con- diameter hollow portion 92 and rear end plate 24.  ducted
from discharge chamber 251 thoroughly flows First conduit 101 is formed in
rear end plate 24 so  into suction chamber 241 so that pressure in third as
to link discharge chamber 251 to first chamber 83  chamber 85 decreases to
the suction pressure. On of first hollow portion 80 and second conduit 102,
per-  the other hand, when solenoid valve mechanism 39 pendicular to first
and second hollow portions 80 and   35  receives the duty ratio control
signal of which value 90, is also formed in rear end plate 24 so as to link
is 0%, pressure in third chamber 85 becomes to the second chamber 84 of
first hollow portion 80 to annu-  discharge pressure because of the
blockade of com- lar cavity 94. Annular cavity 94 communicates with
munication path 100. Furthermore, when solenoid suction chamber 241 through
a passageway (not     valve mechanism 39 receives the duty ratio control
shown)formed in valve device 392. Accordingly, com-  40  signal of which
value is a certain amount in between munication path 100 linking third
chamber 85 with  100% and 0%, pressure in third chamber 85 becomes suction
chamber 241 is formed by radial holes 86,  to a certain pressure which is
higher than the suction second chamber 84, second conduit 102, annular
pressure and lower than the discharge pressure. cavity 94 and the
passageway. The passageway      Therefore, the duty ratio control signal to
solenoid would be easly formed in valve device 392 by one   45  valve
mechanism 39 enables solenoid valve mecha- skilled in the artso thatthe
illustration thereof is omit-  nisms 39 to control the pressure in third
chamber 85 ted In Figures 1 and 2. The discharge gas conducted  from the
discharge pressure to the suction pressure. into first chamber 83 through
conduit 101 is further  Since truncated cone section 293c of actuating
conducted into third chamber 85 through small gap  rod 293 receives the
pressure in third chamber 85 at "G" formed between the inner peripheral
surface of  so  its effective area, the force which tends to forwardly
small diameter portion 294b of cylindrical channel 294  move actuating rod
293 is generated by receiving the and the outer peripheral surface of small
diameter  pressure in third chamber 83 at the effective area of section
293b of actuating rod 293. When discharge  truncated cone section 293c of
actuating rod 293 in gas passes through gap G", a pressure drop Is oc-
addition to the force which is generated by receiving curred because of the
throwing effect of gap "G".  55  the discharge pressure at the effective
area of the Therefore, gap "G" functions as if a throtting device,  rear
end of small diameter section 293b of actuating such as, an orifice tube is
disposed in a communicat-  rod 293. Furthermore, since the pressure in
third 



ing path which links discharge chamber 251 to third  chamber 85 varies in
response to changes in the val- 6    11                 EP 0 421 576 B1
12 ue of the duty ratio signal, the forward force generat-  ward force
generated at truncated cone section 293c ed by receiving the pressure in
third chamber 83 at  of actuating rod 293 is decreased due to decrease in
the effective area of truncated cone section 293c va-  pressure in third
chamber 85. On the other hand, ries in response to changes In the value of
the duty  when the value of the duty ratio signal is decreased, ratio
control signal.                         5   the forward force generated at
truncated cone sec- Second valve control device 29 is jointly formed  tion
293c of actuating rod 293 is Increased due to in- by solenoid valve
mechanism 39, first and second  crease in third chamber 85. conduits 101
and 102, first and second cylindrical hol-  In operation of the compressor,
the link between low portions 80 and 90, cylinder member 291 and ac-  the
crank and suction chambers is controlled by ex- tuating rod 293. Valve
control mechanism 400 In-  10  pansion or contacting of bellows 193 in
response to cludes first valve control device 19 which acts as a  the crank
chamber pressure. As discussed above, valve control responsive at a
predetermined crank  bellows 193 is responsive at a predetermined pres-
chamber pressure to control the opening and closing  sure point to move
valve member 195 into or out of of passageway 150, and second valve control
device  spherical shaped opening 292a. However, since ac- 29 which acts to
adjust the pressure at which first  15  tuating rod 293 is forced to the
forward due to receiv- valve control device 19 responds.
ing the discharge pressure at the rear end of actuat- During operation of
compressor 10, drive shaft 26  ing rod 293 and receiving the pressure in
third cham- is rotated by the engine of the vehicle through an  ber 85 at
truncated cone section 293, actuating rod electromagnetic clutch 300. Cam
rotor 40 is rotated  293 applies a forward acting force on bellows 193 with
drive shaft 26, rotating slant plate 50 as well,  20  through bias spring
500 and valve member 195. The which causes wobble plate 60 to nutate.
Nutational  forward acting force provided by rod 293 tends to urge motion
of wobble plate 60 reciprocates pistons 71 in  bellows 193 to contract, and
thereby lowers the crank their respective cylinders 70. As pistons 71 are
reci-  chamber pressure acting point at which bellows 193 procated,
refrigerant gas which is Introduced into suc-  contracts to open passageway
150 linking the crank tion chamber 241 through inlet portion 241a flows
into  25  and suction chambers. Since the crank chamber each cylinder 70
through suction ports 242 and then  pressure acting point of bellows 193 is
affected by the compressed. The compressed refrigerant gas is dis-
pressure force generated at both truncated cone sec- charged to discharge
chamber 251 from each cylinder  tion 293c and the rear end of actuating rod
293, the 70 through discharge ports 252, and therefrom into  control of the
link in crank and suction chambers 251 the cooling circuit through outlet
portion 251a.  30  and 241 is responsive to both the discharge pressure The
capacity of compressor 10 is adjusted to   and the pressure in third
chamber 85. maintain a constant pressure in suction chamber 241
Accordingly, when thevalue of the duty ratio con- in response to changes in
the heat load of the evap-  trol signal is maintained at 0%, pressure in
third orator or changes in the rotating speed of the com-  chamber 85 is
maintained at the discharge pressure pressor. The capacity of the
compressor is adjusted   35  so that both the force which is generated by
receiving by changing the angle of the slant plate, which is de-  the
discharge pressure at truncated cone section pendent upon the crank chamber
pressure or more   293c and the force which is generated by receiving
precisely, the difference between the crank chamber  the discharge pressure
at the rear end of actuating and suction chamber pressures. During
operation of  rod 293 are applied on bellows 193. Therefore, when the
compressor, the pressure in crank chamber 22 in-  40  the value of the duty
ratio control signal is maintained creases due to blowby gas flowing past
pistons 71 as  at 0%, the crank chamber pressure acting point of bel- they
are reciprocated in cylinders 70. As the crank  lows 193 lowers in
accordance with Increase in pres- chamber pressure increases relative to
the suction  sure in discharge chamber 251 as shown in line "A" pressure,
the slant angle of the slant plate and thus  in a graph of Figure 5. On the
other hand, when the the wobble plate decreases, decreasing the capacity
45  value of the duty ratio control signal is maintained at of the
compressor. A decrease in the crank chamber  100%, pressure in third
chamber 85 is maintained at pressure relative to the suction pressure
causes an  the suction pressure so that both the force which is increase in
the angle of the slant plate and the wobble  generated by receiving the
suction pressure at trun- plate, and thus an increase in the capacity of
the  cated cone section 293c and the force which is gen- compressor. The
crank chamber pressure is de-  50  erated by receiving the discharge
pressure at the rear creased whenever it is linked to suction chamber 241
end of actuating rod 293 are applied on bellows 193. due to contraction of
bellows 193 and the correspond-  Therefore, when the value of the duty
ratio control ing opening of passageway 150.                    signal is
maintained at 100%, the crank chamber The operation of first and second
valve control  pressure acting point of bellows 193 lowers in accor-
devices 19 and 29 of compressor 10 in accordance  55   dance with increase
in pressure in discharge cham- with the first embodiment of the present
invention is  ber 251 as shown by line "B" in a graph of Figure 5. 



carried out in the following manner. When the value  Furthermore, since the
pressure in third chamber 85 of the duty ratio control signal is increased,
the for-  varies from the discharge pressure to the suction 7    13
EP 0 421 576 B1                 14 pressure in response to changes in the
value of the  discharge pressure to the crank pressure in response duty
ratio control signal, the crank chamber pressure  to changes in the value
of the duty ratio control signal. acting point of bellows 193 freely varies
in hatched  In the graph of Figure 6, line "B" shows a situation In area
"S" defined by lines "A" and "B".             which the value of the duty
ratio control signal is Therefore, in this embodiment, the compressor   5
maintained at 100%. When the value of the duty ratio can be suitably used
In an elaborately operated auto-  control signal is maintained at 100%,
pressure in third motive air conditioning system.
chamber 85 is maintained at the crank pressure so With reference to Figure
3, a second embodiment  that the crank chamber pressure acting point of
bel- of the present invention is disclosed. The second em-  lows 193 lowers
in accordance with increase in pres- bodiment is identical to the first
embodiment with the   10  sure in discharge chamber 251 as shown by line
"B" exception that bellows 193 is disposed so as to be re-  in the graph of
Figure 6. sponsive to the suction pressure. Specifically, central  An
effect of the second and third embodiments is bore 210' terminates before
the location of casing  similar to the effect of the first embodiment so
that ex- 191, and casing 191 is disposed in bore 220 which Is  planation
thereof is omitted. isolated from bore 210' and thus from the suction   15
This Invention has been described in connection chamber. Bore 220 is linked
to suction chamber 241  with the preferred embodiments. These embodi-
through conduit 154 formed in cylinder block 21.   ments, however, are
merely for example only and the Thus, valve chamber 192 is maintained at
the suction  invention Is notrestricted thereto. Itwill be understood
chamber pressure by hole 153, conduit 154, bore 220  by those sklled in the
art that other variations and and holes 19b, and bellows 193 Is responsive
to the   20  modifications can easily be made within the scope of suction
pressure. Additionally, conduit 151 formed  this invention as defined by
the claims. through valve seat 292 is linked to crank chamber 22 through
conduit 155 also formed through cylinder block 21. Thus, bellows 193 is
responsive to the suc-  Claims tion pressure to expand or contract and
thereby open   25 or close the passageway linking crank and suction  1. A
saint plate type refrigerant compressor(10) In- chambers 22 and 241. Second
valve control device 29    cluding a compressor housing (20) enclosing a is
identical in the first embodiment, and acts to adjust  crank chamber (22),
a suction chamber (241) and the suction pressure response point of bellows
193 in  a discharge chamber (251) therein, the compres- accordance with the
duty ratio control signal.  30    sor housing (20) comprising a cylinder
block (21) With reference to Figure 4, a third embodiment of  having a
plurality of cylinders (70) formed there- the present invention is
disclosed. The third embodi-  through, a piston (71) slidably fitted within
each ment is identical to the first embodiment with the ex-  of the
cylinders, a drive means (60) coupled to ception thatsolenoid valve
mechanism 39 is disposed   the pistons (71)for reciprocating the pistons
with- so as to control the communication between third  35  in the
cylinders (70), the drive means (26,60) in- chamber 85 with the crank
chamber (not shown in       cluding a drive shaft (26) rotatably supported
In Figure 4). Specifically, second cylindrical hollow por-  the housing
(20) and coupling means (60) for tion 90' terminates before the location of
suction     drivingly coupling the drive shaft to the pistons chamber 241,
thereby Isolating from suction chamber   (71) such that rotary motion of
the drive shaft is 241. Second hollow portion 90' includes cavity 92a lo-
40  converted into reciprocating motion of the pis- cated at the forward of
medium diameter section 392c  tons, the coupling means (60) including a
slant of valve device 392, and cavity 92a is linked to crank  plate (50)
having a surface disposed at an adjust- chamber 22 through conduit 103
formed through cy-     able inclined angle relative to a plane perpendic-
linder block 21, valve plate assembly 200 and rear    ularto the drive
shaft(26), the incline angle of the end plate 24.
45      slant plate (50) adjustable to vary the stroke Accordingly,
communication path 100' linking       length of the pistons (71) in the
cylinders to vary third chamber 85 with crank chamber 22 is formed by   the
capacity of the compressor, a passage- radial holes 86, second chamber 84,
second conduit    way(31a,33a,32a,210,19b,192,292a,292b,151, 102, annular
cavity 94, the passageway formed in       152,153) formed in the housing
and linking the valve device 392, cavity 92a and conduit 103. There-  50
crank chamber (22) and the suction chamber fore, solenoid valve mechanism
39 controls the pres-  (241) in fluid communication, and capacity con- sure
in third chamber 85 from the discharge pressure  trol means for varying the
capacity of the com- to the crank pressure in response to changes in the
pressor by adjusting the inclined angle, the ca- value of the duty ratio
control signal. As shown by a  pacity control means including a first valve
con- graph of Figure 6, In this embodiment, the crank  55  trol means (19)
and a response pressure point ad- 



chamber pressure acting point of bellows 193 varies   justing means,
including an actuating device in hatched area "S" defined by lines "A" and
"B",     (293) having a first surface which receives pres- since the
pressure In third chamber 85 varies from the  sure in the discharge chamber
(251), the first 8    13                  EP 0 421 576 B1              14 *
C   L  M  S   * pressure in response to changes in the value of the
discharge pressure to the crank pressure in response duty ratio control
signal, the crank chamber pressure  to changes in the value of the duty
ratio control signal. acting point of bellows 193 freely varies in hatched
In the graph of Figure 6, line "B" shows a situation In area "S" defined by
lines "A" and "B".              which the value of the duty ratio control
signal is Therefore, in this embodiment, the compressor   5   maintained at
100%. When the value of the duty ratio can be suitably used in an
elaborately operated auto-  control signal is maintained at 100%, pressure
in third motive air conditioning system.                    chamber 85 is
maintained at the crank pressure so With reference to Figure 3, a second
embodiment  that the crank chamber pressure acting point of bel- of the
present invention is disclosed. The second em-  lows 193 lowers in
accordance with increase in pres- bodiment is identical to the first
embodiment with the   10  sure in discharge chamber 251 as shown by line
"B" exception that bellows 193 Is disposed so as to be re-  in the graph of
Figure 6. sponsive to the suction pressure. Specifically, central  An
effect of the second and third embodiments is bore 210' terminates before
the location of casing  similar to the effect of the first embodiment so
that ex- 191, and casing 191 is disposed in bore 220 which is  planation
thereof is omitted. isolated from bore 210' and thus from the suction   15
This invention has been described in connection chamber. Bore 220 Is linked
to suction chamber 241  with the preferred embodiments. These embodi-
through conduit 154 formed in cylinder block 21.   ments, however, are
merely for example only and the Thus, valve chamber 192 is maintained at
the suction  invention is not restricted thereto. Itwill be understood
chamber pressure by hole 153, conduit 154, bore 220  by those skilled In
the art that other variations and and holes I 9b, and bellows 193 is
responsive to the   20  modifIcations can easily be made within the scope
of suction pressure. Additionally, conduit 151 formed  this invention as
defined by the claims. through valve seat 292 is linked to crank chamber 22
through conduit 155 also formed through cylinder block 21. Thus, bellows
193 is responsive to the suc-  Claims tion pressure to expand or contract
and thereby open   25 or close the passageway linking crank and suction  1.
Aslant plate type refrigerant compressor (10) in- chambers 22 and 241.
Second valve control device 29    cluding a compressor housing (20)
enclosing a is identical in the first embodiment, and acts to adjust  crank
chamber (22), a suction chamber (241) and the suction pressure response
point of bellows 193 in  a discharge chamber (251) therein, the compres-
accordance with the duty ratio control signal.  30     sor housing (20)
comprising a cylinder block (21) With reference to Figure 4, a third
embodiment of  having a plurality of cylinders (70) formed there- the
present invention is disclosed. The third embodi-  through, a piston (71)
slidably fitted within each ment is identical to the first embodiment with
the ex-  of the cylinders, a drive means (60) coupled to ception that
solenoid valve mechanism 39 is disposed   the pistons (71) for
reciprocating the pistonswith- so as to control the communication between
third  35  in the cylinders (70), the drive means (26,60) in- chamber 85
with the crank chamber (not shown in        cluding a drive shaft (26)
rotatably supported in Figure 4). Specifically, second cylindrical hollow
por-  the housing (20) and coupling means (60) for tion 90' terminates
before the location of suction     drivingly coupling the drive shaft to
the pistons chamber 241, thereby isolating from suction chamber   (71) such
that rotary motion of the drive shaft Is 241. Second hollow portion 90'
Includes cavity 92a lo-  40  converted into reciprocating motion of the
pis- cated at the forward of medium diameter section 392c  tons, the
coupling means (60) including a slant of valve device 392, and cavity 92a
is linked to crank  plate (50) having a surface disposed at an adjust-
chamber 22 through conduit 103 formed through cy-      able inclined angle
relative to a plane perpendic- linder block 21, valve plate assembly 200
and rear     ular to the drive shaft (26),the including angle of the end
plate 24.                                 45       slant plate (50)
adjustable to vary the stroke Accordingly, communication path 100' linking
length of the pistons (71) in the cylinders to vary third chamber 85 with
crank chamber 22 is formed by    the capacity of the compressor, a passage-
radial holes 86, second chamber 84, second conduit     way(31
a,33a,32a,210,19b,192,292a,292b,151, 102, annular cavity 94, the passageway
formed in       152,153) formed in the housing and linking the valve device
392, cavity 92a and conduit 103. There-  50  crank chamber (22) and the
suction chamber fore, solenoid valve mechanism 39 controls the pres-  (241)
in fluid communication, and capacity con- sure in third chamber 85 from the
discharge pressure  trol means for varying the capacity of the com- to the
crank pressure in response to changes in the    pressor by adjusting the
inclined angle, the ca- 



value of the duty ratio control signal. As shown by a  pacity control means
including a first valve con- graph of Figure 6, in this embodiment, the
crank  55  trol means (19) and a response pressure point ad- chamber
pressure acting point of bellows 193 varies   justing means, including an
actuating device in hatched area "S" defined by lines "A" and "B",
(293) having a first surface which receives pres- since the pressure In
third chamber85 varies from the     sure in the discharge chamber (251),
the first 8    15                  EP 0 421 576 B1                   16
*  C   L    M   S    * valve control means (19) for controlling the open-
ing claims, wherein the first valve control means ing and closing of the
passageway (31a-153) in    (19) comprises a longitudinally expanding and
response to changes in refrigerant pressure In     contracting bellows
(193) and a valve element the compressor to control the link between the
(195) is attached at one end of the bellows. crank (22) and suction (241)
chambers to thereby   5 control the capacity of the compressor, the first
5. A compressor according to claim 4, wherein the valve control means (19)
responsive at a prede-    bellows (193) expands in response to the crank
termined pressure, the response pressure point     chamber pressure to
close the passageway (31 a- adjusting means responding to an external sig-
153) when the pressure Is below the predeter- nal; characterised by the
response pressure point  10  mined response point. adjusting means
including an actuating chamber (85) linked to the discharge chamber (251)
6. A compressor according to claim 5, wherein the through a first
communicating path (101,83,G)      bellows (193) Is diposed In a bore (210)
formed and linked to the suction chamber (241) through    in the cylinder
block (21), and the bore (210) is a second communicating path
(86,84,102,94), a   15  iinked in fluid communication with the crank
throttling element (293b) disposed in the first    chamber (22).
communicating path (101,83,G), a second valve control means (29)
controlling to open and close  7. Acompressoraccording to any one of the
preced- the second communicating path (86-94) in order    ing claims,
wherein the response pressure point to vary pressure in the actuating
chamber (85)  20  adjusting means comprises a solenoid actuating from the
pressure in the discharge chamber(251)    valve (39). to the pressure in
the suction chamber (241) in response to the external signal, the actuating
de-  8. A compressor according to any one of the preced- vice (293) having
a second surface (293c) which    ing claims, wherein the first valve
control means receives pressure in the actuating chamber (85)  25  is
responsive to the suction chamber pressure. which acts with the first
surface in order to apply a force to the first valve control means (19) so
9. Acompressoraccordingtoanyoneofthepreced- that the predetermined pressure
point at which     ing claims, wherein the first valve control means the
first valve control means responds is control-  (19) is responsive to the
crank chamber pressure. lably changed in response to changes in pressure
30 in the actuating chamber (85) and changes in   10.
Acompressoraccordingtoanyoneofthepreced- pressure In the discharge chamber
(251).           ing claims, wherein the first (101,83,G) and sec- ond
(86,84,102,94) communicating paths are so 2. A compressor according to
claim 1, further com-    sized and shaped to have the volume of fluid
prising a front end plate (23) disposed at one end   35  flowing into the
suction chamber (241) from the of the cylinder block (21) and enclosing the
crank  actuating chamber (85) being equal to or greater chamber (22) within
the cylinder block, and a rear  than the maximum volume of fluid flowing
Into end plate (24) disposed on the other end of the    the actuating
chamber from the discharge cham- cylinder block, the discharge chamber
(251) and    ber (251). the suction chamber (241) enclosed within the   40
rear end plate (24) by the cylinder block (21), the  11. Aslant plate type
refrigerant compressor (10) in- coupling means further comprising a rotor
(40)     cluding a compressor housing (20) enclosing a coupled to the drive
shaft (26) and rotatable      crank chamber (22), a suction chamber (241)
and therewith, the rotor further linked to the slant   a discharge chamber
(251) therein, the compres- plate (50).                               45
sor housing (20) comprising a cylinder block (21) having a plurality of
cylinders (70) formed there- 3. A compressor according to claim 2, further
com-    through, a piston (71) slidably fitted within each prising a wobble
plate (60) nutatably disposed     of the cylinders, a drive means (60)
coupled to about the slant plate (50), each piston (71) con-  the pistons
(71)forreciprocating the pistons with- nected to the wobble plate (60) by a
connecting   50  In the cylinders (70), the drive means (26,60) in- rod
(72), the slant plate (50) rotatable with re-  cluding a drive shaft (26)
rotatably supported in spect to the wobble plate (60), rotation of the
the housing (20) and coupling means (60) for 



drive shaft (26), the rotor (40) and the slant plate  drivngly coupling the
drive shaft to the pistons (50) causing nutation of thewobble plate (60),
nu-  (71) such that rotary motion of the drive shaft is tation of the
wobble plate (60) causing the pistons  55  converted into reciprocating
motion of the pis- (71) to reciprocate in the cylinders.             tons,
the coupling means (60) including a slant plate (50) having a surface
disposed at an adjust- 4. Acompressoraccording to anyone of the preced-
able inclined angle relative to a plane perpendic- 9    17
EP 0 421 576 B1                 18 *    C  L  M   S   * ularto the drive
shaft (26), the incline angle of the  therewith the rotor further linked to
the slant slant plate (50) adjustable to vary the stroke     plate (50).
length of the pistons (71) in the cylinders to vary the capacity of the
compressor, a passageway    13. A compressor according to claim 12, further
com- (31a, 33a, 32a, 210, 19b, 192, 292a, 292b, 151,   5  prising a wobble
plate (60) nutatably disposed 152, 153) formed in the housing and linking
the    about the slant plate (50), each piston (71) con- crank chamber (22)
and the suction chamber         nected to the wobble plate (60) by a
connecting (241) in fluid communication, and capacity con-    rod (72), the
slant plate (50) rotatable with re- trol means for varying the capacity of
the com-   spect to the wobble plate (60), rotation of the pressor by
adjusting the inclined angle, the ca-  10  drive shaft (26), the rotor (40)
and the slant plate pacity control means including a first valve con-  (50)
causing nutation of the wobble plate (60), nu- trol means (19) and a
response pressure point ad-  tation ofthe wobble plate (60) causing the
pistons justing means, including an actuating device      (71) to
reciprocate in the cylinders. (293) having a first surface which receives
pres- sure in the discharge chamber (251), the first  15  14. A compressor
according to any one of the preced- valve control means (19) for
controlling the open-  Ing claims, wherein the first valve control means
ing and closing of the passageway (31a-153) in      (19) comprises a
longitudinally expanding and response to changes in refrigerant pressure in
contracting bellows (193) and a valve element the compressor to control the
link between the     (195) Is attached at one end of the bellows. crank
(22) and suction (241) chambers to thereby   20 control the capacity of the
compressor, the first  15. The compressor according to claim 14, wherein
valve control means (19) responsive at a prede-    the bellows expands in
response to the crank termined pressure, the response pressure point
chamber pressure to close the passageway (31a- adjusting means responding
to an external sig-     153) when the pressure Is below the predeter- nal;
characterised by the response pressure point  25  mined response point
adjusting means including an actuating chamber (85) linked to the discharge
chamber (85) through  16. A compressor according to claim 15, wherein the a
first communicating path (101,83,G) and linked   bellows (193) is disposed
in a bore (210) formed to the crank chamber (22) through a second com-
in the cylinder block (21), and the bore (210) is municating path
(86,84,102,94), a throttling ele-  30  linked in fluid communication with
the crank ment (293b) disposed in the first communicating    chamber (22).
path (101,83,G), a second valve control means (29) controlling to open and
close the second   17. A compressor according to any one of the preced-
communicating path (86-94) in order to vary       ing claims, wherein the
response pressure point pressure in the actuating chamber (85) from the
35  adjusting means comprises a solenoid actuating pressure in the
discharge chamber (251) to the     valve (39). pressure in the suction
chamber (241) in re- sponse to the external signal, the actuating de-  18.
Acompressoraccording to any oneofthe preced- vice (293) having a second
surface (293c) which   ing claims, wherein the first valve control means
receives pressure in the actuating chamber (85)  40  Is responsive to the
suction chamber pressure. which acts with the first surface in order to
apply a force to the first valve control means (19) so  19.
Acompressoraccordingtoanyoneofthepreced- that the predetermined pressure
point at which    ing claims, wherein the first valve control means the
first valve control means responds Is control-  (19) is responsive to the
crank chamber pressure. lably changed in response to changes in pressure
45 in the actuating chamber (85) and changes in    20. Acompressor
according to any one of the preced- pressure in the discharge chamber
(251).          ing claims, wherein the first (101,83,G) and sec- ond
(86,84,102,94) communicating paths are so 12. A compressor according to
claim 11,further com-         sized and shaped to have the volume of fluid
prising a front end plate (23) disposed at one end   50  flowing into the
crank chamber (22) from the ac- 



of the cylinder block (21) and enclosing the crank  tuating chamber (85)
being equal to or greater chamber (22) within the cylinder block, and a
rear  than the maximum volume of fluid flowing into end plate (24) disposed
on the other end of the    the actuating chamber from the discharge cham-
cylinder block, the discharge chamber (251) and    ber (251). the suction
chamber (241) enclosed within the   55 rear end plate (24) by the cylinder
block (21), the coupling means further comprising a rotor (40) coupled to
the drive shaft (26) and rotatable 10    19                 EP 0 421 576 B1
2  *   C  L  M  S   * Patentanspruche
ne zwelte Ventilsteuervorrichtung (29) atouernd zum 6iffnen und Schiielwen
des zweiten Verbin- 1. Schiefscheibenkrlhikompressor (10) mit elnem
dungsweges (86 bis 94), damit der Druck in der sine Kurbelkammer (22), sine
Ansaugkammer         Betatigungskamemr (859 von dem Druck in der (241) und
eine Auslafkammer (251) darin ein-   5  Auslafkammer (251) zu dem Druck In
der An- schileBenden Kompressorgehause (20), wobei        saugkammer (241)
als Reaktlon auf das externe das Kompressorgehiuse (20) aufwelst elnen Zy-
Signal verandert wird, wobel die Betatigungevor- linderblock (21) mit elner
Mehrzahl von dadurch   richtung sine zweite Oberflache (293c) aufweist
gebildeten Zylindern (70), omen gleitend injedem  die Druck in der
Betatigungskammer (85) auf- der Zylinder gepalten Kolben (71), sine mit den
io  nimmt, der auf die orate Oberfliche zum bewen- Kolben (71) zum Hlin-
und Herbewegen der Kol-     den elner Kraft auf die erste
Ventlsteuervorrich- ben In den Zylindern (70) gekoppelte Antriebs-    tung
(19) so wirktl daB der vorbestimmte Druck- vorrichtung (26, 60), wobel die
Antriebevorrich-  punkt, an dem die erste Ventiisteuervorrichtung tung (26,
60) sIne drehbar In dem Gehause (20)    reaglert, steuerbar ale Reaktlon
auf Anderungen gelagerte Antriebswelle (26) und sine Koppelvor-  1s  Im
Druck In der Betitigungskammer (85) und An- richtung (60) zum
antriebarinigen Koppeln der     derungen im Druck In der Auslafkarnmer
(251) Antriebswelle mit den Kolben (71) derart auf-     verandert wird.
weist, daB die Drehbewegung der Antriebewelle In sine Hin- und Herbewegung
der Kolben umge-  2. Kompressor nach Anspruch 1, welter mit eineran wandelt
wird, wobei die Koppelvorrichtung (60)  20  einem Ende des Zyllnderblockes
(21) vorgesehe- sine Schiefscheibe (50) mit einer mit sinem eln-  nen und
die Kurbelkammer (22) in dem Zyllnder- stellbaren geneigten Winkel relativ
zu einer Ebe-  block einschlielenden vorderen Endplatte (23) ne senkrecht
zu der Antdlebawelle (26) vorgese-   und elner auf dem anderen Endo des
Zylinder- henen Oberfliche aufwelst, wobei der Neigungs-    blockes
vorgesehene hintere Endplatte (24), wo- winkel der Schlefachelbe (26)
einste1lbar Ist zum   25  bel die Auslalkammer (251) und die Ansaugkam-
Verandern der Hubhohe der Kolben (71) in den      mer (241) In der hinteren
Endplatte (24) durch Zylindern zumVerindern derKapazitatdes Kom-       den
Zylinderblock (21) eingeschlossen sind, die pressors, einen in dem Gehause
gebildeten und     Koppelvorrichtung welter einen mit der Antrlebs- die
Kurbelkammer (22) mit der Ansaugkammer        wells (26) gekoppelten und
damit drehbaren Ro- (241) in  Fluidkommunikation verbindenden   3o    tor
(40) aufweist und der Rotor welter mit der Durchgang (31a, 33a, 32a, 210,
19b, 192, 292a,    Schiefscheibe (50) verbunden let. 292b, 151, 152, 153)
und eine Kapazititssteuer- einrichtung zurn Verandern der KapazItit des
3. Kompressor nach Anspruch 2, welter mit elner Kompressors durch
Einstellen des Neigungswin-     nutierbar um die Schlefschelbe (50)
vorgesshe- kels, wobel die Kapazitatsstuereinrichtung auf-  35  nen
Taumelscheibe (60), wobel jeder Kolben (71) weist sine erste
Ventilsteuervorrichtung (19) und  mit der Taumelschelbe (60) durch sine
Verbin- sine Reakthonsdruckpunkteinstelleinrichtung mit   dungsstange (72)
verbunden ist, die Schiefschel- elner BetitIgungsvorrichtung (293) mit
elner er-  be (50) In Bezug auf die Taumelscheibe (60) ro- sten Oberfliche,
die den Druck in der AuslaB      tierbar Ist, die Rotation der
Antriebswelle (26), kammer (251) aufnimmt, die orate Ventilsteuer-  40  des
Rotors (40) und der Schlefscheibe (50) Nu- vorrichtung (19) zum Steuern des
Offnens und      tation derTaumelscheibe (60) verursacht und Nu- Schlileens
des Durchganges (31a bis 153) als      tatlon der Taumelschelbe (60)
bewirkt, daB sich Reaktion auf Anderungen Im KIOhimIteldruck in     die
Kolben (71) in den Zylindern hin und her be- dem Kompressor zum Steuern der
Verbindung         wegen. zwischen derKurbel- (22) und Ansaug-(241)kam-  45
mer zum dadurch Steuern der Kapazitit des      4. Kompressor nach einem der
vorhergehenden Kompressors, die auf dnen vorbestimmten Druck     Anspruche,
bel dem die orste Ventilsteuervor-
reagierendeVentilateuervorrichtung(19),wobeldie   richtung (19) elnen sich
langs ausdehnenden und Reaktionsdruckpunkteinstelleinrichtung auf exter-
zusammenziehenden Balgen (193) aufweist und 



nes Signal reaglert; gekennzeichnet dadurch,  50  ein Ventilelement (195)
an einem Ends des Bal- daB die Reaktionsdruckpunkteinstelleinrichtung
gens angebracht lst. sine Betitigungskammer (85) aufweist, die mit
derAuslalkammer (251) durch einen ersten Ver-  5. Kompressor nach Anspruch
4, bei dem sich der bindungsweg (101, 83, G) verbunden ist und mit
Balgen (193) als Reaktion auf den Kurbelkam- der Ansaugkammer (241) durch
einen zweiten  s5    merdruck zum Schlbeen des Durchganges (31a
Verbindungsweg (86, 84, 102, 94) verbunden let,   bis 153) ausdehnt, wenn
derDruck unterhalb des durch ein in dem eraten Verbindungsweg (100,
vorbestimmten Reaktionsdruckes liegt. 83, G) vorgesehenes Drosselelement
(193b), ei-    21                  EP 0 421 576 B1                 22    *
C  L  M  S   * 6. Kompressor nach Anspruch 5, bel dem der Bal-       (31a,
33a, 32a, 210, 19b, 192, 292a, 292b, 151, gen (193) in einer in dem
Zylinderblock (21) ge-   152, 153) und eine Kapazitgtssteuereinrichtung
bfldeten Bohrung (210) vorgesehen ist und die      zum Verandern der
Kapazitat des Kompressors Bohrung (210) In Fluldkommunikaion mit der
durch Einate1len des Neigungswinkels, wobei die Kurbelkammer (22) verbunden
ist.           5       Kapazltatssteuerelnrichtung aufweist sine erste
Ventilsteuervorrichtung (19) und sine Reaktions- 7. Kompressor nach einem
der vorhergehenden           druckpunkbtinstelleinrichtung mit einer
Betiti- Ansprilche, bei dem die Reaktionsdruckpunkt-       gungsvorrichtung
(293) mit einer ersten Oberfld- elnstalleinrchtung sin durch sin Solenoid
betatig-  che, die den Druck in der Auslaakammer (251) tea Ventil (39)
aufweist.                  10      aufnimmt, die erste
Ventfsteuervorrichtung (19) zum Steuern des Offnens und SchlieSens des 8.
Kompressor nach einem der vorhergehenden           Durchganges (31a bis
153) als Reaktion auf An- Ansprfche, bel dem die srsts Ventilsbuervor-
derungen Im KOhimittidruck In dem Kompressor richtung auf den
Kurbelkammerdruck reaglert.       zum Steuern der Verbindung zwischen der
Kur- 15      bel-(22) und Ansaug-(241)kammer zum dadurch 9. Kompressor nach
elnem der vorhergehenden           Steuern der Kapazitat des Kompressors,
die auf Ansprflche, bel dem die orate Ventlstsuarvor-     eoen
vorbestimmten Druck reagierende orate richtung (19) auf den
Kurbelkammerdruck rea-       Ventiisteuervorrichtung   (19),  wobel  die
giert.
Reaktionsdruckpunkteinstelleinrichtung auf sin 20      externes Signal
reagiert; gekennzeichnet da- 10. Kompressor nach einem der vorhergehenden
durch, daB die Reaktionsdruckpunkteinstelleln- Anspruche, be! dem der erste
(101, 83, G) und      richtung sine Betatigungskammer (85) aufweist, zweite
(86, 84, 102, 94) Verbindungsweg'so be-     die mit der Auslafkammer (85)
durch eonen er- messen und geformt sind, daB das Volumen des       sten
Verbindungsweg (101, 83, G) verbunden ist von der Betfitigungskammer (85)
in die Ansaug-  25  und mit der Kurbelkammer (22) durch elnen zwel- karnmer
(241) fliegnden Fluids gleich odor gr8-   ten Verbindungsweg (85, 84,102,
94) verbunden Ber als das maximale Volumen des von der Aus-     ist, durch
sin In dem ersten Verbindungsweg lafkammer (251) In die Betatigungskammer
flie-     (101, 83, G) vorgesehenes Drosselelement Benden Fluids bst.
(293b), sine zwelte Ventilsteuervorrchtung (29) 30     steuernd das 6ffnen
und Schiienen des zweiten 11. Schlefscheibenkuhikompressor (10) mit sinem
Verbindungsweges (86 bis 94), damit der Druck sine Kurbelkammer (22), sine
Ansaugkammer         in der Betatigungskammer (85) von dem Druck In (241)
und sine Ausla~kammer (251) darin sin-       derAuslafkammer (251) zu dem
Druck in der An- schilegenden Kompressorgehiuse (20), wobel
saugkammer (241) als Reakton auf das externe das Kompressorgehause (20)
aufweist einen Zy-  35  Signal verindert wird, wobei die BetAtigungavor-
linderblock (21) mit einer Mehrzahl von dadurch    richtung (293) sine
zweite Oberflache (293c) auf- gebildeten Zylindern (70), oinen gleibtnd In
jeden  weist, die Druck In der Betitigungskammer (85) der Zylinder gepalten
Kolben (71), sine mit den    aufnimmt, der auf die erste Oberfilche zum An-
Kolben (71) zum Hin- und Herbewegen der Kol-       wenden einer Kraft auf
die erste Ventilstbuervor- ben innerhalb der Zylinder gekoppeiten Antriebs-
40  richtung (19) so wirkt, daB der vorbestimmte vorrichtung (60), wobei
die Antriebsvorrichtung    Druckpunkt, an dem die erste Ventilsteuervor-
(28, 60) sine drehbar in dem Gehiuse (20) gela-    richtung reaglert,
steuerbar als Reaktion auf An- gerte Antriebswelle (26) und sine
Koppelvorrich-   derungen im Druck In der Betatigungskammer tung (60) zum
antriebsmAMigen Koppeln der An-      (85) und Anderungen im Druck in der
AuslaB- triebawelle mit dem Kolben (71) derart aufweist,  45  kammer (251)
verandert wird. daB die Drehbewegung der Antriebawelle in sine Hin- und
Herbewegung der Kolben umgewandelt     12. Kompressor nach Anspruch 11,
welter mit elner wird, wobel die Koppelvorrichtung (60) sine        an
einem Ends des Zylinderblockes (21) vorge- Schiefschelbe (50) mit einer mit
einem einstellba-  sehenen und die Kurbelkammer (22) in dem Zy- 



ren geneigtsn Winkel relativzu einerEbenesenk-  5o  linderblock
einschlieSenden vorderen Endplatte recht zu der Antriebswelle (26)
vorgesehenen       (23) und einer auf dem anderen Ends des Zylin-
Oberfliche aufwelst, wobei der Nelgungswinkel      derbiockes vorgesehenen
hinteren Endcplatte der Schiefscheibe (50) sinstellbar ist zum Veran-
(24), wobei die Auslafkammer (251) und die An- dern der Hubhohe der Kolben
(71) in den Zylin-     saugkammer (241) in der hinteren Endplatte (24) dern
zum Verindern der Kapazitit des Kompres-  55  durch den Zylinderblock (21)
eingeschlossen sors, oenen in dem Gehause gebideten und die       sind, die
Koppelvorrichtung welter einen mit der Kurbeikammer (22) mit der
Ansaugkammer (241)       Antriebswelle (26) gekoppelten und damit dreh- in
Fluidkommunikation verbindenden Durchgang       baren Rotor (40) aufweist
und der Rotor weiter 12    23                  EP 0 421 576 B1
24 *   C   L   M   S    * mit der Schiefacheibe (50) verbunden ist.
Rovendlcatlons ,,  13. Kompresaor nach Anspruch 12, welter mit elner  1.
Compresseur de refrigerant (10) de type A pla- nutierbar um die
Schlefschelbe (50) vorgesehe-    teau inciln6 comprenant un carter de
compres- non Taumelschelbe (60), wobel jeder Kolben (71)   5  seur (20)
enfermant dans celul-ci une chambre mit der Taumelsohelbe (60) durch elne
Verbin-      de vilebrequin (22), une chambre d'aspiratlon dungsstange (72)
verbunden Ist, die Schlefschei-  (241) et une chambre de decharge (251), le
car- be (50) rotierbar in Bezug auf die Taumelecheibe   ter de compresseour
(20) comprenant un bloc de (60) st, die Rotation der Antrlebswelie (26),
des  cylindres (21) muni d'un certain nombre de cylin- Rotors (40) und der
Schiefschelbe (50) Nutation   10  dres (70) formes dans celul-ci, un piston
(71) der Taumolscheibe (60) verursacht und Nutation     monte en glissement
a l'interieur de chacun des derTaumelscheibe (60) bewirkt, das sich die
Kol-   cylindres, un dispositif d'entralhement (60) cou- ben (71) In den
Zylindern hin und her bawegen.     p16 aux pistons (71) pour faire aller et
venir ces pistons A l'lnt6rbeur des cylindres (70), le dispositif 14.
Kompressor nach elnem der vorhorgehenden   15     d'entratnement (26, 60)
comprenant un arbre Ansprfche, bel dem die orste Ventlisteuervor-
d'entrathement (26) mont6 en rotation dans le richtung (19) eonen sich
langs ausdehnenden und    carter (20) et des moyens d'accouplement (80)
zusammenziehenden Batgen (193) aufwelst und        destines A assurer
l'accouplement d'entratne- ein Ventilelement (195) an elnem Ends des Bal-
ment entre I'arbre d'entratnement et les pistons gen angebracht ist.
20      (71) de facon quo le mouvement de rotation de I'arbre
d'entratnement soittransforme en un mou- 15. Kompressor nach Anspruch 14,
bei dem sich der     vement de va-et-vient des pistons, les moyens Balgen
als Reaktion auf den Kurbelkammerdruck      d'accouplement (60)
comprenantun plateau indi- zum Schliellen des Durchganges (31a bis 153)
n6 (50) muni d'une surface disposbe de maniere ausdehnt, wenn der Druck
unterhalb des vorbe-  25  a former un angle d'indinabson reglable par rap-
stimmten Reaktionspunktbs !st.                     port A un plan
perpendiculaire A l'arbre d'entrat- nement(26), l'angle d'inciinaison du
plateau Incli- 16. Kompressor nach Anspruch 15, bel dem der Bal-     n6
(50) pouvant 6tre regle pour faire varier la lon- gen (193) In einer In dem
Zylinderblock (21) go-   gueur de course des pistons (71) dans lee cylin-
bildeten Bohrung (210) vorgesehen ist und die  30  dres de maniere A faire
varier la capacit6 du Bohrung (210) in i-uidkommunikation mit der
compresseur, un passage (31a, 33a, 32a, 210, Kurbelkammer (22) verbunden
ist.                   19b, 192,292a, 292b, 151, 152, 153) forme dans le
carter etmettantla chambre de vltebrequin (22) 17. Kompressor nach einem
der vorhergehenden          en communication de fluide avec la chambre
Anspruche, bei dom die Reaktiondruckpunit-  35     d'aspiration (241), et
des moyens de commande einstelleinrichtung ein durch ain Solenoid betatig-
de capactA destinas A faire varier la capacdte du tes Ventil (39) aufwelst.
compresseur en r~glant l'angle d'incllnaison, les moyens de commande de
capacite comprenant 18. Kompressor nach einem der vorhergehenden
un premier dispositif de commands A soupape Ansprfiche, bei dem die orate
Ventiistouervor-  40  (19) etun dispositif de regiage de point de pres-
richtung auf den Ansaugkammordruck reaglert.       sion de reponse
comprenant un dispositif de commando (293) muni d'une premibre surface 19.
Kompressor nach einern der vorhergehenden         recevant la pressbon de
la chambre de decharge AnsprLiche, be! dem die orate Ventleteuervor-
(251), le premier dispositif de commando A sou- richtung (19) auf don
Kurbelkammordruck rea-  45   pape (19) tant destin6 A commanderl'ouverture
glert.                                             etla fermeture du
passage (31a-153) en reponse A des variations de la pression de r6frigerant
dans 20. Kompressor nach elnem der vorhorgehenden          le compresseur,
de manilre a commander Ia lia- 



Ansprfiche, be! dem der orate (101, 83, G) und     son entre la chambre do
vilebrequin (22) et la zwelte (86, 84, 102, 94) Verbindungsweg so be-  50
chambre d'aspiration (241) pour commander ain- messen und geformt sind, daI
das Volumen des       si la capacitb du compresseur, Is premier dispo- von
der Betltigungskammer (85) in die Kurbel-      sitif de commando A soupape
(19) repondant A kammer (22) flieBenden Fluids gleich oder gro-     une
pression predetormines, St Is dispositif de r6- Ber als des maximale
Volumen des von der Aus-      glage de point de pression de reponse
repondant laBkammer (251) In die Betitigungskammer flie-  ss  A un signal
exterieur; compresseur caracterise Benden Fluids ist
en ce quo le dispositif de reglage de point de pres- sion de reponse
comprend une chambre de com- mando (85) reliee A la chambre de d~charge 13
25                  EP 0 421 576 B1               26          *  C  L  M
S  * (251) par un premier chemin de communication       premier dispositif
de commands A soupape (19) (101, 83, G) et reliee A la chambre d'aspiration
comprend un soufflet (193) pouvant se dilater et (241) par un second chemin
de communication        se contracter longitudinalement, et en ce qu'un
(86, 84, 102, 94), un element d'6tranglement       element de soupape (195)
eat fixe a une extremi- (293b) etant dispose dans le premier chemin de   5
t6 du soufflet. communication (101, 83, G), un second dispositif de
commande A soupape (29) commandant l'ou-     5. Compresseur solon la
revendicatton 4, caractori- verture et la fermeture du second chemin de
se ence quo le soufflet (193)se dilate en reponse communication (86-94) de
manlire A faire varier    a la presslon de la chambre de vilebrequin pour
la pression rhgnantdans la chambre de comman-  lo  former le passage
(31a-163) lorsque la pression de (85) depuls la pression regnant dans la
cham-  eot inforieure au point de reponse predtobrmnhe. bro de decharge
(251) jusqu'A la pression re- gnant dans la chambre d'aspiration (241), en
re-  6. Compresseur solon la revendication 5, caracteri- ponse au signal
exterieur, le dispositif de        se on ce quo le soufflet (193) est monte
dens un commands (293) comportant une seconds surfa-  it   alhsage (210)
forme dans le bloc de cylindres ce (293c) qul regolt la preselon de la
chambre de  (21), et on co quo l'alesage (210) est en commu- commando (85)
agissant avec la premlere surfa-     nication de fluids avec la chambre de
vilebrequin ce pour appilquer une force au premier dispositif  (22). de
commando A soupape (19) de facon quo le point de pressbon pr6detormine pour
lequel rh-  20  7. Compresseur solon l'une quelconque des reven- pond le
premier dispositif de commando A soupa-    dications precedentes,
caracterise on co quo le pe, est modlfl de fagon commendable en repon-
dispositif de reglage du point de presslon de re- se a des variations de
pression dans la chambre    ponse comprend une soupape de commando A de
commando (85) et A des variations de pression   solhnorde (39). dans la
chambre de decharge (251).         25 8. Compresseur solon l'une quelconque
des reven- 2. Compresseur selon la revendication 1, caracteri-   dications
prhchdentbs, caracthrish en co quo le se on ce qu'il comprend en outre une
plaque d'ex-  premier dispositif de commando A soupape re- tremith avant
(23) disposee A une extremith du     pond a la pression de la chambre
d'aspiration. bloc de cylindres (21) et enfermant la chambre de   30
vilebrequin (22) a l'interleur du bloc de cylindres,  9. Compresseur solon
l'une quelconque des reven- ainsi qu'une plaque d'extrhnit6 arriere (24)
dis-  dicatbons precedentes, caracterise en ce qus le posee sur l'autre
extremite du bloc de cylindres,  premier dispositif de command. A soupape
(19) la chambrede decharge (251) etlachambre d'as-      repond A la
pression de la chambre de vilebre- piration (241) etant enfermees A
l'interieur de la  35  quln. plaque d'extrhmith arriere (24) par Is bloc de
cy- lindres (21), les moyens d'accouplementcompre-  10. Compresseur solon
l'une quelconque des reven- nant en outre un rotor (40) couplh a l'arbre
d'en-  dications prhchdentes, caracthrtsh en ce quo le tratnement (26) de
manibre A pouvoir tourner so-   premier chemin de communication (101, 83,
G) et lidairementde colul-ci, le rotor etant en outre roli   40  le second
chemin de communication (86,84,102. au plateau lnclin6 (50).
94) sont dimensionn6s et formes de fagon quo le volume de fluide s'6coulant
de la chambre de 3. Compresseur solon Ia revendication 2 caracthri-
commande (85) dans la chambre d'aspiration s6 en ce qu'il comprend en outre
un plateau os-    (241), eot egal ou superieur au volume maximum cillant
(60) month de maniere A pouvoir effectuer  45  de fluide s'ecoulant de la
chambre de decharge un mouvement de nutation autour du plateau In-
(251) dans la chambre de commando. cline (50), chaque piston (71) etant
reieh au pla- 



teau oscillant (60) par une blelle (72), le plateau  11. Compresseur de
rfrig6rant (10) de type A pla- lnciine (50) pouvant tourner par rapport au
pla-  teau incline, comprenant un carter de compres- teau oscillant (60),
la rotation de rarbre d'entrai-  5o  seur (20) enfermant a l'inthrleur de
celui-ci une nement (26), du rotor (40) et du plateau inciine   chambre de
vilebrequin (22), une chambre d'as- (50) provoquant la nutation du plateau
oscillant   piratlon (241) et une chambre de dhcharge (251), (60), et la
nutatbon du plateau oscillant (60) pro-  le carter de compresseur (20)
comprenant un voquant le mouvement de va-et-vient des pistons    bloc de
cylindres (21) muni d'un certain nombre (71) dans les cylindres.
55       de cylindres (70) formes dans celul-ci. un piston (71) month en
glissement A l'interieur de chacun 4. Compresseur solon 'une quelconque des
reven-       des cylindres, un dispositHf d'entratnement (60) dications
precedentes, caracteuise en ce que le    couple aux pistons (71) pour
produire le mouve- 14    27                  EP 0 421 576 B1
28   *   C   L  M  S  * ment de va-et-vient des pistons A I'interieur des
la chambre d'aspiration (241), en reponse au si- cylindres (70), le
dispositif d'sentraTnement (26,  gnal exterieur, le dispositif de commands
(293) 60) comprenant un arbre d'entratnement (26)        comportant une
seconde surface (293c) qui re- monte en rotation dans le carter (20) et des
colt la pression de la chambre de commando (85) moyens d'accouplement (60)
destines A assurer   5  agissant avec Ia premiere surface pour appliquer
I'accouplement d'entratnemententre I'arbre d'en-   une force au premier
dispositif de commande A tratnement et les pistons (71) de fagon que le
soupape (19) de fagon que Io point de presslon mouvement de rotation de
l'arbre d'entrathement    predetermine pour lequel repond le premier dis-
soit transforme en un mouvement de va-et-vient     positif de commands A
soupape, est modifb de des pistons, les moyens d'accouplement (60)  10
facon commandable en reponse A des variations comprenant un plateau inclin
(50) muni d'une       de pression dans la chambre de commando (85) surface
disposhe de manilre A former un angle      et A des variations de presslon
dans la chambre d'inciinaison reglable par rapport A un plan per-  de
decharge (251). pendiculaire A I'arbre d'entratnement (26), 1'angle
d'lndinalson du plateau Incdine (50) pouvant ;tre  1s  12. Compresseur
selon la revendication 11, caracte- regle pour faire varier le longueur de
course des  r1sh on ce qu'll comprend on outre une plaque pistons (71) dans
lee cylindres de manlbre A faire  d'extrhmlt6 avant (23) dbspos6e A une
oxtr6mite varier la capacite du compresseur, un passage      du bloc de
cylindres (21) etenfermantla chambre (31a, 33A, 32a, 210, 19b, 192, 292a,
292b, 151,    de vilebrequin (22) A l'nterleur du bloc de cylln- 152, 153)
forme dans le carter et mettant la  20   dres, ainsi qu'une plaque
d'extrdmit6 arribre (24) chambre de vilebrequin (22) en communication
disposee sur l'autre extremite du bloc de cy!in- de fluids avec Ia chambre
d'aspiration (241), et   dres, la chambre de dhcharge (251) etla chambre
des moyens de commando de capacite destines        d'sspiration (241)
etantenfermees A l'interieurde A fairs varier la capacite du compresseur en
re-   la plaque d'extremite arriere (24) par Is bloc de giant l'angle
d'incinalson, les moyens de   25     cylindres (21), les moyens
d'accouplement commando de capacite comprenant un premier
comprenant en outre un rotor (40) coupl6 A l'arbre dispositif de commando A
soupape (19) et un dis-   d'entratnement (26) et pouvant tourner solidaire-
positif de reglage du point de presslon de reponse  ment de celui-ci, le
rotor etant en outre relie au comprenant un dispositif de commando (293)
plateau inciine (50). muni d'une premiere surface destinee A recevolr  30
la pression de la chambre de decharge (251), le  13. Compresseur selon la
revendication 12, caracte- premier dispositif de commando A soupape (19)
rise en ce qu'il comprend en outre un plateau os- etant destine A commander
l'ouverture et la for-   cilant (60) month de maniere A pouvoir effectuer
meture du passage (31 a-1 53) en reponse A des     un mouvement de nutation
autour du plateau in- variations de la pression de refrigerant dans le  35
clins (50), chaque piston (71) etant relIl au pla- compresseur, de maniere
A commander la liaison     teau oscillant (60) par une bielle (72), le
plateau entre la chambre de vilebrequin (22) et la cham-   inclinb (50)
pouvant tourner par rapport au pla- bre d'aspiration (241) pour commander
ainsi la     teau oscillant (60), la rotation de l'arbre d'entrat- capacite
du compresseur, le premier dispositif de  nement (26), du rotor (40) et du
plateau incline commando A soupape (19) rdpondant A une pres-  40  (50)
provoquant la nutation du plateau oscillant sion predhterminee, et le
dispositif de reglage du  (60) et la nutation du plateau oscillant (60)
provo- point de pression de reponse repondant A un si-    quant Is
mouvement de va-et-vient des pistons gnal exterieur; compresseur
caracterise en ce      (71) dans les cylindres. quo le dispositif de
reglage du point de pression de reponse comprend une chambre de comman-  45
14. Compresseur selon lune quelconque des reven- de (85) relihe Ala chambre
de decharge (251) par   dications precedentes, caracterise en ce quo le 



un premier chemin de communication (101, 83,       premier dispositif de
commands a soupape (19) G) et reliee A la chambre de vilebrequin (22) par
comprend un soufflet (193) pouvant se dilator et un second chemin de
communication (86, 84,         se contractor longitudinalement, et on ce
qu'un 102,94), un blement d'etranglement(293b) tant  5o  elementde soupape
(195) estfixe a une extremi- dispose dans le premier chemin de communica-
te du soufflet. tion (101, 83, G), un second dispositif de commando A
soupape (29) commandant l'ouver-     15. Compresseur selon la revendication
14, caracte- ture etla fermeture du second chemin de commu-     rls en ce
quo Is soufflet se dilate en reponse A nication (86-94) de manlere A fairs
varier la pres-  5s  la pression de la chambre de vilebrequin pour for-
sion regnantdans la chambre de commands (85)       mer le passage (31a-1
53) lorsque la pression est depuis la pression regnant dans la chambre de
inferieure au point de reponse predetermine. decharge (251) jusqu'a la
presslon regnant dans 15    29                 EP 0 421 576 B1
30    *    C    L   M   S     * 16. Compresseur selon la revendication 15,
caractb- rich en ce que le soufflet (193) est monte dans un alesage (210)
formb dans le bloc de cylindres (21). et en ce que l'alesage (210) ost en
commu- nication de fluide avec la chambre de vilebrequin   5 (22). 17.
Compresseur selon l'une quelconque des reven- dications pr6cedentes,
caracterise on ce que le dispositif de reglage du point de pression de re-
io ponse comprend une soupape de commando A soleno~de (39). 18. Compresseur
selon l'une quelconque des reven- dicationJ pr6c6dentes, caract6ris6 en co
quo le  is premier dlepositif de commando a soupape r6- pond a la preslon
do la chambre d'aspiratbon. 19. Compresseur selon l'une quelconque des
reven- dications pr6chdentes, caract*rlsh en ce que le  20 premier
dispositif de commande A soupape (19) repond A la presslon de la chambre de
vilebre- quin. 20. Compresseur selon l'une quelconque des reven-  25
dications prhchdentes, caracteilsb en ce quo le premierchemin de
communication (101, 83, G) et le second chemin de communication (86,84,102,
94) sont dimensionnes et formhs de fagon quo le volume de flulde s'ecoulant
de la chambre de   30 commando (85) dans la chambre de viiebrequin (22),
solt egal ou superieur au volume maximum de fluide s'ecoulant de la chambre
de decharge (251) dans la chambre de commando. 35 40 45 50 55 16    


