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chamber. The second passageway is opened when the pressure differential
between the crank chamber The present invention relates to a refrigerant
and the suction chamber exceeds a predetermined compressor, and more
particularly, to a slant plate  value. Therefore, when communication
between the type compressor, such as a wobble plate type com-   5   crank
chamber and the suction chamber Is blocked pressor, having a variable
displacement mechanism  for a lone time period of time due to trouble in
the which is suitable for use in an automobile air condi-  valve mechanism,
thereby causing an abnormal rise tioning system.
in the Crank chamber pressure because of blow-by Slant plate type piston
compressors including va-  gas leaking past the pistons in the cylinders as
the riable displacement or capacity adjusting mecha-  10  pistons
reciprocate, the second passageway is nisms for controlling the compression
ratio of a com-  opened so as to forcibly and quickly reduce the crank
pressor in response to demand are generally known  chamber pressure and
thereby prevent an abnormal in the art. For example, JP-U-63-134181
discloses a  pressure differential between the crank and suction wobble
plate type compressor including a cam rotor  chambers. As a result,
excessive friction between the driving device and a wobble plate linked to
a plurality  15  internal component parts of the compressor caused of
pistons. Rotation of the cam rotor driving device  by the abnormal
differential between the crank causes the wobble plate to nutate and
thereby suc-  chamber and the suction chamber can be prevented. cessively
reciprocate the pistons in the correspond-  In this prior art embodiment,
the second passa- ing cylinders. The stroke length of the pistons and
geway is separate from the first passageway such thus the capacity of the
compressor may be easily  20  that the process of forming the second
passageway changed by adjusting the slant angle of the wobble  and the
process of disposing the safety valve device plate. The slant angle is
changed in response to the  in the second passageway are additional steps
re- pressure differential between the suction chamber  quired during the
manufacturing of the compressor. and the crank chamber.
Accordingly, the manufacturing process of the com- In the above-mentioned
Japanese Utility Model  25  pressor is complicated by this requirement.
Application Publication, the crank chamber and the    Therefore, a strong
need exists for a compressor suction chamber are linked in fluid
communication by  having a variable displacement control mechanism a first
path or passageway. A valve mechanism is dis-  which can be easily
manufactured and which can pre- posed in the first passageway in order to
control fluid  vent an abnormal pressure differential between the
communication between the crank and suction cham-  30  crank chamber and
the suction chamber. bers by the opening and closing of the first passage-
According to the present invention, a slant plate way. The valve mechanism
generally includes a sol-  type refrigerant compressor having a compressor
enoid, a plungerand a valve member disposed on one  housing enclosing a
crank chamber, a suction cham- end of the plunger. The solenoid receives
two exter-  ber and a discharge chamber therein, the compressor nal
signals, one of which represents the heat load on   35  housing comprising
a cylinder block having a plurality an evaporator of a cooling circuit and
another which  of cylinders formed therethrough, a piston slidably fit-
represents the amount of demand for accelerating an  ted within each of the
cylinders, drive means coupled automobile.
to the pistons for reciprocating the pistons within the The solenoid
induces various electromagnetic   cylinders, the drive means including a
drive shaft ro- forces in response to changes in the two external sig-  40
tatably supported in the housing and coupling means nals and thereby
changes the axial position of the  for drivingly coupling the drive shaft
to the pistons plunger so that the first passageway is opened and  such
that rotary motion of the drive shaft is converted closed by the valve
member. Hence, the angular pos-  into reciprocating motion of the pistons,
the coupling ition of the wobble plate is varied in a range from the  means
including a slant plate having a surface dis- maximum to the minimum slant
angles responsive to  45  posed at an adjustable inclined angle relative to
a changes in the two external signals such that the ca-  plane
perpendicularto the drive shaft, the inclined an- pacity displacement of
the compressor is thereby ad-  gle of the slant plate being adjustable to
vary the justed and the suction chamber pressure is main-   stroke length
of the pistons in the cylinders and to tained at a predetermined constant
value.         thereby vary the capacity of the compressor, a pas- The
compressor further intrudes a second pas-  50  sageway formed in the
housing and linking the crank sageway, separate from the first passageway,
and   chamber and the suction chamber in fluid communi- communicating the
crank chamber with the suction   cation, capacity control means for varying
the capaci- chamber. A safety valve device including a bail mem-  ty of the
compressor by adjusting the inclined angle, ber and a coil spring
elastically supporting the ball  and safety valve means for preventing an
abnormal member is deposed in the second passageway. The   55  pressure
differential between the crank chamber and safety valve device opens and
closes the second pas-  the suction chamber, the capacity control means in-
sageway in response to change in the pressure dif-  cluding externally
controlled valve means for control- ferential between the crank chamber and
the suction  ling the opening and closing of the passageway in re- 2  



3                   EP 0 486 257 B1                4 sponse to changes in a
plurality of external signals to  tween rear end plate 24 and cylinder
block 21. Open- control the link between the crank and the suction  ing 231
is centrally formed in front end plate 23 for chambers and to thereby
control the capacity of the  supporting drive shaft 26 by bearing 30
disposed compressor, the externally controlled valve means  therein. The
inner end portion of drive shaft 26 is ro- being disposed in the
passageway, and the safety   5   tatably supported by bearing 31 disposed
within cen- valve means being so as to open the passageway    tral bore 210
of cylinder block 21. Bore 210 extends when the pressure differential
between the crank  to a rear end surface of cylinder block 21. chamber and
the suction chamber exceeds a prede-      Bore 210 includes thread portion
211 formed at termined value; (as disclosed in JP-U-63-134181) is  an Inner
peripheral surface of a central region there- characterised in that the
externally controlled valve   10  of. Adjusting screw 220 having a
hexagonal central means includes a valve element which opens and     hole
221 is screwed into thread portion 211 of bore closes the passageway and
the safety valve means   210. Circular disc-shaped spacer 230 having
central is disposed within the valve element.              hole 259 is
disposed between the inner end surface In the accompanying drawings:
of drive shaft 26 and adjusting screw 220. Axial move- Figure 1 is a
vertical longitudinal sectional view   15  ment of adjusting screw 220 is
transferred to drive of a slant plate type refrigerant compressor including
shaft 26 through spacer 230 so that all three elements a capacity control
mechanism according to a first em-  move axially within bore 210. The
above-mentioned bodiment of the Invention.
construction and functional manner are described in Figure 2 is an enlarged
partial sectional view of  detail in US-A-4,948,343. the capacity control
mechanism shown in Figure 1.   20  Cam rotor 40 is fixed on drive shaft 26
by pin Figure 3 is a graph showing the relationship be-  member 261 and
rotates with drive shaft 26. Thrust tween the amperage of an electric
supplied from an  needle bearing 32 Is disposed between the inner end
electric circuit to an electromagnetic coil and the cor-  surface of front
end plate 23 and the adjacent axial responding suction chamber pressure at
which the   end surface of cam rotor 40. Cam rotor 40 includes upward and
downward forces acting on a diaphragm   25  arm 41 having pin member 42
extending therefrom. are balanced.
Slant plate 50 is disposed adjacent cam rotor 40 and Figure 4 is a graph
showing the changes in pres-  includes opening 53. Drive shaft 26 is
disposed sure differential between the crank and suction   through opening
53. Slant plate 50 includes arm 51 chambers over a period of time after the
supply of  having slot 52. Cam rotor 40 and slant plate 50 are electric
current having a predetermined maximum   30  connected by pin member42,
which is inserted in slot amperage from an electric circuit to an
electromag-  52 to create a hinged joint. Pin member 42 is slidable netic
coil is Initiated.                           within slot 52 to allow
adjustment of the angular pos- Figure 5 is a vertical longitudinal
sectional view  ition of slant plate 50 with respect to a plane perpen- of
a slant plate type refrigerant compressor including  dicular to the
longitudinal axis of drive shaft 26. A bal- a capacity control mechanism
according to a second   35  ance weight ring 80 having a substantial mass
is dis- embodiment of this invention.                      posed on a nose
of hub 54 of slant plate 50 In order Figure 6 is an enlarged partial
sectional view of  to balance the slant plate 50 under dynamic operating
the capacity control mechanism shown in Figure 5.  conditions. Balance
weight ring 80 held in place by In Figures 1 and 5, for purpose of
explanation  means of retaining ring 81. only, the left side of the figures
will be referenced as   40  Wobble plate 60 is nutatably mounted on hub 54
the forward end or front of the compressor, and the  of slant plate 50
through bearings 61 and 62 which al- right side of the figures will be
referenced as the rear-  low slant plate 50 to rotate with respect to
wobble ward end or rear of the compressor.                plate 60.
Fork-shaped slider 63 is attached to the ra- With reference to figure 1,
the construction of a  dially outer peripheral end of wobble plate 60 and
Is slant plate type compressor, and more specifically a   45  slidably
mounted about sliding rail 64 disposed be- wobble plate type refrigerant
compressor 10, having  tween front end plate 23 and cylinder block 21.
Fork- a capacity control mechanism in accordance with a  shaped slider 63
prevents the rotation of wobble plate first embodiment of the present
invention is shown.  60 such that wobble plate 60 nutates along rail 64
Compressor 10 includes cylindrical housing assembly  when cam rotor 40,
slant plate 50 and balance weight 20 including cylinder block 21, front end
plate 23 dis-  50  ring 80 rotate. Undesirable axial movement of wobble
posed at one end of cylinder block 21, crank chamber  plate 60 on hub 54 of
slant plate 50 is prevented by 22 enclosed within cylinder block 21 byfront
end plate  contact between a rear end surface of inner annular 23, and rear
end plate 24 attached to the other end  projection 65 of wobble plate 60
and a front end sur- of cylinder block 21. Front end plate 23 is mounted on
face of balance weight ring 80. Cylinder block 21 in- cylinder block 21
forward of crank chamber 22 by a   55   dudes a plurality of peripherally
located cylinder plurality of bolts 101. Rear end plate 24 is also mount-
chambers 70 in which pistons 71 are disposed. Each ed on cylinder block 21
at the opposite end by a plur-  piston 71 is connected to wobble plate 60
by a corre- ality of bolts (notshown). Valve plate 25 is located be-
sponding connecting rod 72. Accordingly, nutation of 



3    5                   EP0486257 B1                    8 wobble plate 60
thereby causes pistons 71 to recipro-  truncated cone portion 244d, Large
diameter portion cate within their respective chambers 70.          244a of
cavity 244 is linked to suction chamber 241 Rear end plate 24 includes
peripherally located  through conduit 245 which is formed in rear end plate
annular auction chamber 241 and centrally located  24. Conduit 246 is also
formed in rear end plate 24so discharge chamber 251. Valve plate 25
includes a   5   as to link small diameter portion 244c of cavity 244 to
plurality of valve suction ports 242 linking suction  hole 256 which is
formed in valve plate assembly 200. chamber 241 with respective cylinders
70. Valve plate  Hole 256 is linked to central bore 210 through conduit 25
also includes a plurality of valved discharge ports  212 which is formed in
the rear portion of cylinder 252 linking charge chamber 251 with respective
cylin-  block 21. Central bore 210 Is linked to crank chamber ders 70.
Suction ports 242 and discharge ports 252   10  22 through gap 31a created
between bearing 31 and are provided win suitable reed valves as described
in  the inner peripheral surface of central bore 210, hole U.S. Patent No.
4,011,029 to Shimizu.              231 of spacer 230 and hole 221 of
adjusting screw Suction chamber 241 includes inlet portion 241a  220.
Accordingly, small diameter portion 244c of cav- which is connected to an
evaporator (not shown) of  ity 244 is linked to crank chamber 22 via
conduit 246, the external cooling circuit Discharge chamber 251 is  15
hole 256, conduit 212, central bore 210, hole 221, provided with outlet
portion 251a connected to a con-  hole 231 and gap 31a. denser (not shown)
of the cooling circuit. Gaskets 27  Capacity control mechanism 400 Includes
a first and 28 are located between cylinder block 21 and the  annular
cylindrical casing 410 of magnetic material inner surface of valve plate 25
and between the outer  accommodated in large diameter portion 244a of cav-
surface of valve plate 25 and rear end plate 24, re-  20  ity 244 and a
second annular cylindrical casing 420 spectively, to seal the mating
surfaces of cylinder  having a large diametersection 421 and a small diam-
block 21, valve plate 25 and rear end plate 24. Gas-  eter section 422
which extends upwardly from a top kets 27 and 28 and valve plate 25 thus
form valve  end of large diameter section 421. Large diameter plate
assembly 200. Asteel valve retainer 253 is fixed  section 421 of second
annular cylindrical casing 420 on a central region of the outer surface of
valve plate  25  is fixedly disposed at a top end of first annular cylin-
25 by bolt 254 and nut 255. Valve retainer 253 pre-  drical casing 410. The
top end of small diameter sec- vents excessive bend of the reed valve which
is pro-  tion 422 of second annular cylindrical casing 420 ter- vided at
discharge port 252 during a compression   minates at a point approximately
half the lenght of stroke of piston 71.                               small
diameter portion 244c of cavity 244. Annular Conduit 18 is axially bored
through cylinder block  30  protrusion 423 is formed at a boundary between
21 so as to link crank chamber 22 to discharge cham-  large and small
diameter sections 421 and 422 of sec- ber 251 through hole 181 which is
axially bored    ond annular cylindrical casing 420, and Is disposed
through valve plate assembly 200. A throttling device  within intermediate
diameter portion 244b of cavity such as orifice tube 182, is fixedly
disposed within  244. An O-ring seal element 423a is disposed in an conduit
18. Filter member 183 is disposed in conduit  35  annular groove 423b
formed at the outer peripheral 18 at the rear of orifice tube 182.
Accordingly, a por-  surface of annular protrusion 423 so as to seal the
tion of the discharged refrigerant gas in discharge  mating surfaces
between the outer peripheral sur- chamber 251 always flows into crank
chamber 22 with  face of annular protrusion 423 and the inner periph- a
reduced pressure generated by orifice tube 182.  eral surface of
intermediate diameter portion 244b of The above-mentioned construction and
functional  40  cavity 244. Thus, small diameter portion 244c of cav-
manner are described in detail in JP-A-1-142277.   ity 244 is sealingly
insulated from large diameter por- Rear end plate 24 further Includes
bulged portion  tion 244a of cavity 244. 243 radially extending from a
central region to a radial  First annular cylindrical casing 410 includes
an end thereof. Cylindrical cavity 244 is formed in bulged  annular flange
411, which radially and inwardly ex- portion 243 so as to accommodate
capacity control  45  tends from the top portion of first annular
cylindrical mechanism 400 which is further discussed below.    casing 410,
and an axial annular projection 412 which One end or cavity 244 Is open to
the external envir-  axially and downwardly extends from an inner periph-
onment outside of the compressor, that is, to atmos-  eral end portion of
annular flange 411. Axial annular pheric conditions.
projection 412 terminates at a point approximately With reference to Figure
2 additionally, cylindrical  50  one-third of the length of first annular
cylindrical cas- cavity 244 includes large, Intermediate, and small di-
ing 410, and includes a tapered bottom end surface ameter portions 244a,
244b and 244c, respectively,  412a. Cylindrical pipe member 413, the length
of which thereby from an axial outer end thereof. The di-  which is a
little less than the length offirstannularcyl- ameter of intermediate
diameter portion 244b is    indrical casing 410, is disposed in first
annular cylin- smaller than the diameter of large diameter portion   55
drical casing 410. An upper end portion of cylindrical 244a, and is greater
than the diameter of small diam-  pipe member 413 Is fixedly attached to
the outer per- 



eter portion 244c. Large diameter portion 244a is   ipheral surface of
axial annular projection 412 by for- linked to Intermediate diameter
portion 244b through  cible insertion. Annular disc plate 414 Is fixedly
dis- 4    7                   EP 0 486 257 B1                 8 posed at a
bottom end of first annular cylindrical cas-  of air immediately before
passing through the evap- ing 410 to define an annular cavity 415 formed in
co-  orator is excessively high, and when the amount of operation with
cylindrical pipe member 413 and first  demand for acceleration of the
automobile is small, annular cylindrical casing 410. Electromagnetic coil
an electric current having zero ampere, i.e., no elec- 430 is fixedly
disposed within annular cavity 415. An-   5   trio current, is supplied
from the electric circuit to the nular cylindrical pedestal 440 is disposed
at the bot-  electromagnetic coil 430 after the processing of the tom
portion of cylindrical pipe member 413. The up-  two signals through the
electric circuit. However, per half portion of pedestal 440 is fixedly
attached to  when the amount of demand for acceleration of the an inner
peripheral surface of the bottom portion of  automobile exceeds a
predetermined value, the sig- cylindrical pipe member 413 by forcible
insertion.  10  nal representing the demand for acceleration over- A vacant
space 450 is defined by cylindrical pipe  rides the signal representing the
heat load on the member 413, annular cylindrical pedestal 440 and ax-
evaporator in the processing of the two signals by the ial annular
projection 412 of first annular cylindrical  electric circuit. As a result,
an electric current having casing 410. Cylindrical member 451 of magnetic
ma-  the predetermined maximum amperage is supplied terial is axially and
movably disposed in vacant space   15  from the electric circuit to the
electromagnetic coil 450. Cylindrical rod 460 having circular disc plate
461  430 even though the heat load on the evaporator Is at its top end
loosely penetrates through axial annular  excessively large. Furthermore,
when the heat load projection 412. The bottom end portion of rod 460 is  on
the evaporator is excessively small, such as when fixedly received in
cylindrical hole 451 a formed In the  the temperature of air immediately
before passing tog end surface of cylindrical member 451 through   20
through the evaporator is excessively low, an electric forcible insertion.
Cylindrical member 451 includes  current having the predetermined maximum
amper- tapered top end surface 451b which is parallel to the  age is
supplied from the electric circuit to the electro- tapered bottom end
surface 412a of axial annular pro-  magnetic coil 430 without regard to the
amount of de- jection 412. Annular cylindrical pedestal 440 includes  mand
for acceleration of the automobile. a thread portion 441 formed in the
inner peripheral  25  O-ring seal element 416 is disposed in annular
surface of the lower half portion thereof. Adjusting  groove 417 formed in
the outer peripheral surface of screw 442 is screwed into thread portion
441 formed  the bottom end portion of first annular cylindrical cas- In the
inner peripheral surface of the lower half of an-  ing 410, to thereby seal
the mating surfaces between nular cylindrical pedestal 440. First coil
spring 470 is  the outer peripheral surface of first annular cylindrical
disposed between adjusting screw 442 and the top   30  casing 410 and the
inner peripheral surface of large end surface of cylindrical hole 451c
which is formed  diameter portion 244a of cavity 244. Thus, large di- at
the bottom end surface of cylindrical member 451.  ameter portion 244a of
cavity 244 is sealingly insulat- The restoring force of first coil spring
470 urges cyl-  ed from the ambient atmosphere outside of the com- indrical
member 451 upwardly, thereby urging rod 460  pressor. Snap ring 431 is
fixedly disposed at the bot- upwardly. The restoring force of first coil
spring 470   35  tom end of the Inner peripheral surface of cavity 244 is
adjusted by changing in the axial position of ajust-  so as to prevent
capacity control mechanism 400 ing screw 442.
from falling out of cavity 244. When electromagnetic coil 430 is energized,
an     Valve member 480 is disposed in the inner space electromagnetic
force which tends to move cylindrical  of large diameter section 421 of
second annular cyl- member 451 upwardly is induced. The magnitude of  40
indrical casing 420. First axial hole 481 is centrally the electromagnetic
force is directly proportional to  formed in valve member 480 and is open
through to the amperage of an electric current that is supplied to  the
bottom end of valve member 480. Valve member electromagnetic coil 430 from
an electric circuit (not  480 is provided with circular plate 482 fixedly
dis- shown). The electric circuit receives a signal repre-  posed at the
bottom end thereof so as to close the senting the heat load on the
evaporator, such as the   45  bottom opening of first axial hole 481. First
axial hole temperature of air immediately before passing      481
terminates after extending approximately two- through the evaporator, and
the signal representing  thirds of thy length through valve member480. The
di- the amountof demand for acceleration of the automo-  ameter of the
terminal end portion of first axial hole bile, such as the magnitude of
force stepping on the  481 gradually decreases upwardly to form a valve
accelerator. After processing the two signals, an elec-  50  seat 483.
Second axial hole 484 having a diameter tric current is supplied from the
electric circuit to elec-  smaller than the diameter of first axial hole
481, is tromagnetic coil 430 in response to changes in the  centrally
formed in the top portion of valve member values of the two signals. The
amperage of the elec-  480 so as to link first axial hole 481 to the
interior trio current is continuously varied within the range  space of
small diameter section 422 of second annu- 



from zero ampere to a predetermined maximum am-  55  lar cylindrical casing
420. Ball member 485a Is elast- perage, for example, 1.0 ampere.
ically supported by a second coil spring 485b, the bot- More precisely,
when the heat load on the evap-  tom end thereof being disposed at circular
plate 482 orator is excessively large, such that the temperature  such that
ball member 485a is urged upwardly by vir- 5    9                   EP 0
486 257 B1                 10 tue of the restoring force of second coil
spring 485b.  face of the outer peripheral portion of diaphragm 418 In a
preferred embodiment of the invention, ball mem-  to thereby effectively
seal the mating surfaces there- ber 485a and second coil spring 485b
substantially  between. form safety valve device 485, as further discussed
Indent 411 a is formed at the top end surface of below. Annular ring
member486, through which valve   5   the inner peripheral portion of
annular flange 411 of member 480 slidably moves in the axial direction is
casing 410 such that indent 411a faces the bottom fixedly disposed at the
Inner peripheral surface of  end surface of diaphragm 418. Indent 411a is
linked large diameter section 421 of second annular cylindri-  to the
ambient atmosphere outside of the compressor cal casing 420 by forcible
insertion. Valve member  via the gap 412b created between rod 460 and annu-
480 includes a truncated cone portion 487 formed at  10  lar projection
412, vacant space 450, the gap 440a the top end thereof. Radial hole 488 is
formed in a  created between pedestal 440 and pipe member 413, side wall of
valve member 480 so as to link the inner  and the gap 440b created between
pedestal 440 and space of large diameter section 421 of second annu-
adjusting screw442. Thus, the bottom end surface of lar cylindrical casing
420 to first axial hole 481 of  diaphragm 418 is in communication with and
thereby valve member 480. A plurality of radial holes 424 are  15  receives
air at atmospheric pressure. formed in large diametersection 421 of second
annu-   Simillarly, the interior region of the large diameter lar
cylindrical casing 420 so as to link large diameter  section 421 of second
casing 420 Is linked to suction portion 244a of cavity 244 to the interior
region of  chamber 241 via holes 424, large diameter portion large
diametersection 421 of second annular cylindri-  244a of Cavity 244, and
conduit 245. Thus, the top cal casing 420.                               20
end surface of diaphragm 418 is in communication First annular ridge 489 Is
formed in the inner per-  with and thereby receives the refrigerant at the
suc- ipheral surface of annular casing 420 at the boundary  tion chamber
pressure. between large and small diameter sections 421 and     During
operation of compressor 10, drive shaft 422 of annular casing 420. First
annular ridge 489  26 is rotated by the engine of the automobile through
functions as a valve seat which truncated cone por-  25  electromagnetic
clutch 300. Cam rotor 40 Is rotated tion 487 of valve member 480 contacts.
Second an-  with drive shaft 26, thereby rotating slant plate 50 as nular
ridge 490 is formed in a top portion of the inner  well, which in turn
causes wobble plate 60 to nutate. peripheral surface of small diameter
section 422 of  The nutational motion of wobble plate 60 then reci- annular
casing 420 by reducing the inner diameter  procates pistons 71 In their
respective cylinders 70. thereof. Third coil spring 491 is disposed within
the in-  30  As pistons 71 are reciprocated, refrigerant gas is in- ner
space of small diameter section 422. The top end  troduced into suction
chamber 241 through inlet por- of third coil spring 491 contacts second
annular ridge  tion 241 a, flows into each cylinder 70 through suction 490
and the bottom end of third coil spring 491 con-  ports 242, and is then
compressed. The compressed tacts the flattop surface of valve member480.
There-  refrigerant gas is then discharged to discharge cham- fore, valve
member 480 is urged downwardly by the   35  ber 251 from each cylinder 70
through discharge restoring force of third coil spring 491. A plurality of
ra-  ports 252, and continues therefrom into the cooling dial holes 492 are
formed in small diameter section  circuit through outlet portion 251a. 422
of second annular cylindrical casing 420 so as to  The capacity of
compressor 10 is adjusted In or- link small diameter portion 244c of cavity
224 to the  der to maintain a constant pressure in suction cham- interior
region of small diameter section 422 of sec-  40  ber 241, irrespective of
the changes In the heat load ond annular cylindrical casing 420.
on the evaporator or the rotating speed of the com- Diaphragm 418 is
disposed between disc plate   pressor. The capacity of the compressor is
adjusted 461 of rod 460 and circular plate 482 of valve member  by changing
the angle of the slant plate, which is de- 480. The top surface of the
central region of dia-  pendent upon the crank chamber pressure, or more
phragm 418 is maintained in contact with the bottom   45  precisely, which
is dependent upon the differential surface of circular plate 482 of valve
member 480 by  between the crank chamber and the suction chamber virtue of
the restoring force of third coil spring 491.  pressures. During the
operation of compressor 10, Similarly, the bottom surface of the central
region of  the pressure of the crank chamber increases due to diaphragm 418
is maintained in contact with the top  blow-by gas flowing past pistons 71
as they recipro- surface of disc plate 461 of rod 460 by virtue of the   50
cate in cylinders 70. As the crank chamber pressure restoring of first coil
spring 470.                increases relative to the suction chamber
pressure, An outer peripheral portion of diaphragm 418 is  the slant angle
of slant plate 50 as well as the slant 



sandwiched between annular flange 411 of first an-  angle of wobble plate
60 decrease, thereby decreas- nular cylindrical casing 410 and flange 425
which ra-  ing the capacity of the compressor. Likewise, a de- dially and
outwardly extends from the bottom end of  55  crease in the crank chamber
pressure relative to the second annular cylindrical casing 420. O-ring seal
suction chamber pressure causes an increase in the element 419 is disposed
between the top end surface  angle of slant plate 50 and wobble plate 60,
and thus of flange 411 of casing 410 and the bottom end sur-  an increase
in the capacity of the compressor. 6    11                 EP 0 486 267 B1
12 The operation of capacity control mechanism    nication between crank
chamber 22 and suction 400 of compressor 10 in accordance with the first
em-  chamber 241; and accordingly, compressor 10 oper- bodimentof the
present invention is carried out in the  ates at a minimum capacity
displacement until the following manner. With reference to Figures 1-3,
suction chamber pressure rises to the second prede- when the heat load on
the evaporator is excessively   5   termined value. Once the suction
chamber pressure large and concurrently therewith the amount of de-  rises
to the second predetermined value, the slant an- mand for acceleration of
the automobile is small, no  gle of slant plate 50 and wobble plate 60 is
adjusted electric current is supplied from the electric circuit to  in
response to the changes in the heat load on the the electromagnetic coil
430. As a result, diaphragm  evaporator in order to thereby maintain the
suction 118 is urged upwardly only by virtue of the restoring   10  chamber
pressure at the second predetermined val- force of first coil spring 470
and the atmospheric  ue. pressure force acting on the bottom end surface of
Furthermore, since the amperage of the electric diaphragm 418. Under such
conditions, valve mem-  current supplied from the electric circuit to
electro- ber 480 is situated so as to maintain an opening for  magnetic
coil 430 is continuously varied within the communication between small
diameter portion 244c  15  range from zero to the predetermined maximum
val- of cavity 244 and large diameter portion 244a of cav-  ue in response
to the changes in the value of the ity 244. Valve member 480 maintains such
a position  aforementioned two signals, the location of valve until the
suction chamber pressure drops to a first  member 480 is likewise
continuously varied in re- predetermined value, for example 1.0 kg/[err] G,
at  sponse to these amperage changes. Therefore, as which time the upward
and downward forces acting   20  shown in Figure 3, the suction chamber
pressure at on diaphragm 418 will be balanced. Thus, slant plate  which the
upward and downward forces acting on dia- 50 and wobble plate 60 are
disposed at a maximum  phragm 418 are balanced is also continuously varied
slant angle with respect to the plane perpendicular to  within the range
defined by the first and second pre- the longitudinal axis of drive shaft
26 due to an open-  determined values. Thus, the angular position of slant
ing for fluid communication between crank chamber  25  plate 50 and wobble
plate 60 is continuously varied 22 and suction chamber 241; and
accordingly, com-  within a range defined by the maximum and minimum
pressor 10 operates in a maximum capacity displace-  slant angles and the
capacity displacement of com- ment until the suction chamber pressure drops
to the  pressor 10 is similarly varied within a range defined first
predetermined value. Once the suction chamber  by the maximum and the
minimum values thereof. pressure drops to the first predetermined value,
the   30  According to the above-mentioned manner of op- slantangle of
slant plate 50 and wobble plate 60 is ad-  eration for capacity control
mechanism 400, the ca- justed in response to the changes in the heat load
on  pacity displacement of compressor 10 Is adjusted to the evaporator in
order to thereby maintain the suc-  maintain a predetermined constant
pressure in suc- tion chamber pressure at the first predetermined val-
tion chamber 241. ue.                                          35
Furthermore, when the demand for acceleration On the other hand, when the
heat load on the   of the automobile exceeds the predetermined value
evaporator is excessively small, an electric current  at a time when the
suction chamber pressure is being having a predetermined maximum amperage
is sup-   maintained at the first predetermined value, i.e., 1.0 plied from
the electric circuit to the electromagnetic  kg/[err] G, the angular
position of slant plate 50 and coil 430 without regard to the amount of
demand for  40  wobble plate 60 is forcibly changed to, and then is
acceleration of the automobile. As a result, dia-  maintained at the
minimum slant angle until the suc- phragm 418 is urged upwardly by virtue
of the restor-  tion chamber pressure rises to the second predeter- ing
force of first coil spring 470, a predetermined  mined value, i.e., 4.0
kg/[err] G. This maximally reduc- maximum electromagnetic force induced by
electro-  es the energy consumption by the compressor, thq magnetic coil
430, and the atmospheric pressure  45  driving force which Is derived from
the automobile en- force acting on the bottom end surface of diaphragm
gine, and thereby assists in providing the accelera- 418. Valve member 480
thus moves upwardly so as   tion that is demanded. to close the fluid
communication opening between     In other words, in a situation where
electromag- small diameter portion 244c of cavity 244 and large  netic coil
430 is receiving an electric current having diameter portion 244a of cavity
244. Valve member  50  zero ampere or approximate zero ampere from the 



480 maintains such a portion until the suction cham-  electric circuit is
suddenly changed such that electro- ber pressure rises to a second
predetermined value,  magnetic coil 430 Is receiving an electric current
hav- for example 4,0 kg/[err]G, at which time the upward  ing the
predetermined maximum amperage, i.e,, 1.0 and downward forces acting on
diaphragm 418 are   ampere from the electric circuit, the location of valve
balanced. Therefore, slant plate 50 and wobble plate  55   member 480 is
forcibly moved and then maintained so 60 are disposed at a minimum slant
angle with re-  as to close the fluid communication opening between spect
to the plane perpendicular to the longitudinal  small diameter portion 244c
of cavity 244 and large axis of drive shaft 26 due to the block in fluid
commu-  diameter portion 244a of cavity 244, until such a time 7    13
EP 0 486 257 B1                 14 that the suction chamber pressure rises
to the second  face of annular projection 65 of wobble plate 60 and
predetermined value, i.e., 4.0 kg/[err]G.          the front end surface of
balance weight ring 80, and As a result, the block in fluid communication
be-  between the inner end surface of drive shaft 26 and tween crank
chamber 22 and suction chamber 241 is  the front end surface of spacer 230
disposed in cen- maintained fora long time period. If a safety valve de-
5   tral bore 210 can also be prevented. Furthermore, vice, such as
discussed in the description of the prior  safety valve device 486
functions equally as well art, is not provided in the compressor, this long
time  when the fluid communication opening between period of a block in the
fluid communication between  crank chamber 22 and suction chamber 241 Is
crank chamber 22 and suction chamber 241 causes   blocked for a long time
period due to problems with an abnormal rise the crank chamber pressure due
to  10  the movement of valve member 480. the conduction of the refrigerant
gas from discharge  As discussed above, since capacity control chamber 251
to crank chamber 22 through conduit 18  mechanism 400 Is provided with
safety valve device having orifice tube 182, and blow-by gas leaking past
485 therein, the complicated process of forming an pistons 71 in cylinder
chambers 70 as the pistons 71  additional passageway for communicating
crank reciprocate. Thus, the pressure differential between   15  chamber 22
with suction chamber 241 in cylinder the crank chamber 22 and the suction
chamber 241  block21 and the process of disposing the safety valve becomes
excessively large, as shown by the dashed  device in the additional
passageway, are thus elimin- line In figure 4, and a force excessively
urging wobble  ated. Therefore, according to the present invention, a plate
60 rearwardly Is generated. This excessive urg-  compressor having an
externally controlled capacity ing force on wobble plate 60 causes
excessive rear-  20  control mechanism and a safety valve device for pre-
ward movement of wobble plate 60, and thereby re-  venting an abnormal
pressure differential between sults in excessive friction between the rear
end sur-  the crank and suction chambers can be easily man- face of annular
projection 65 of wobble plate 60 and  ufactured. the front end surface of
balance weight ring 80, and  With reference to Figure 5, a wobble plate
type between the inner end surface of drive shaft 26 and   25  refrigerant
compressor including a capacity control a front end surface of spacer 230
disposed in central  mechanism in accordance with a second embodi- bore
210. This excessive friction may in turn then  ment of the present
invention Is shown. As Illustrated, cause a seizure between annular
projection 65 of  like reference numerals are used to denote like ele-
wobble plate 60 and balance weight ring 80 or be-  ments corresponding to
those shown in Figures 1 and tween drive shaft 26 and spacer 230.
30  2. Except where otherwise stated, the overall func- In order to resolve
the above defect, capacity  tioning of the compressor is the same as
discussed control mechanism 400 is provided with safety valve  above.
device 485 therein. Safety valve device 485 includes  With reference to
Figure 6 in addition to Figure 5, ball member 485a and second coil spring
485b which  capacity control mechanism 500 of the wobble plate elastically
supports ball member 485a. Safety valve  35  type refrigerant compressor
includes a valve member device 485 functions in the following manner. Ball
580 disposed in the interior region of large diameter member 485a is urged
downwardly by the crank      section 421 of second annular cylindrical
casing 420. chamber pressure received on the upper spherical  First axial
hole 581 is centrally formed in valve mem- surface thereof while also being
urged upwardly by  ber 580, and is open through to the top end of valve the
restoring force of second coil spring 485b and the   40  member 580. First
axial hole 581 terminates ata point suction chamber pressure received on
the lower    corresponding to half of the length of valve member spherical
surface thereof. Safety valve device 485 is  580. The diameter of the
terminal end portion of first designed so as to open second axial hole 484
when  axial hole 581 is gradually decreased downward so as the pressure
differential between crank chamber 22  to form a valve seat 582. Second
axial hole 583, hav- and suction chamber 241 rises to a predetermined   45
ing a diameter smaller than the diameter of first axial value, for example,
2.0 kg/[err]. Therefore, the crank  hole 581, extends from the terminal end
of first axial chamber pressure is forcibly and quickly reduced so  hole
581 to the bottom end portion of valve member as to maintain the pressure
differential between  580. Ball member 584a is disposed in valve seat 582. 



crank chamber 22 and suction chamber 241 at the   Annular ring member 585,
through which valve mem- predetermined value, i.e., 2.0 kg/cm2, as shown by
50  ber 580 slidably moves along the longitudinal axis, Is the solid line
in Figure 4, and thereby maintain the an-  fixedly disposed at the inner
peripheral surface of gular position of slant plate 50 and wobble plate 60
at  large diametersection 421 of second annular cylindri- the minimum slant
angle even when the amperage of  cal casing 420 by forcible insertion.
Valve member the electric current is suddenly increased from zero  580
includes a truncated cone portion 586 formed at ampere to the predetermined
maximum amperage.  55  the top end thereof. The inner space of large
diameter Thus, generation of an excessive force which urges  section 421 of
second annular cylindrical casing 420 wobble plate 60 rearwardly can be
prevented and the  is linked to second axial hole 583 of valve member
resultant excessive friction between the rear end sur-  580 through radial
hole 488. 8    15                 EP 0 486 257 B1                16 Third
coil spring 587 is elastically disposed be-  drivingly coupling the drive
shaft to the pistons tween truncated cone portion 586 of valve member
such that rotary motion of the drive shaft is con- 580 and an annular ridge
588 which is formed at the  verted into reciprocating motion of the
pistons, inner peripheral surface of the boundary region be-  the coupling
means including a slant plate (50) tween large and small diameter sections
421 and 422   5  having a surface disposed at an adjustable In- of second
annular cylindrical casing 420. Valve mem-  dined angle relative to a plane
perpendicular to ber580 is urged downwardly by virtue of the restoring  the
drive shaft, the inclined angle of the slant force of third coil spring
587.                      plate being adjustable to vary the stroke length
of Second annular cylindrical casing 420 further in-  the pistons in the
cylinders and to thereby vary cludes a thread portion 589 formed at the
inner per-  10  the capacity of the compressor, a passageway ipheral
surface of the top end portion thereof. Adjust-  (210,212,244,245) formed
in the housing and ing screw 590 is screwed into thread portion 589 of
linking the crank chamber and the suction cham- second annular cylindrical
casing 420. Axial hole    ber in fluid communication, capacity control 590a
is formed through ajusting screw 590 so as to   means forvarying the
capacity of the compressor link small diameter portion 244c of cavity 244
to the   15  by adjusting the inclined angle, and safety valve interior
region of small diameter section 422 of sec-  means (485,585) for
preventing an abnormal ond annular cylindrical casing 420. Second coil
spring  pressure differential between the crank chamber 584b is disposed
between adjusting screw 590 and     and the suction chamber, the capacity
control an upper spherical surface of ball member 584a so as  means
including externally controlled valve to urge ball member 584a downwardly
by virtue of the   20  means (430,451,418,480,580) for controlling the
restoring force of second coil spring 584b. The restor-  opening and
closing of the passageway in re- ing force of second coil spring 584b is
adjusted by the  sponse to changes in a plurality of external sig- changes
in the axial position of adjusting screw 590.  nals to control the link
between the crank and the Ball member 584a and second coil spring 584b sub-
suction chambers and to thereby control the ca- stantlally form safety
valve device 584.     25      pacity of the compressor, the externally
control- Conduit 247 is formed in rear end plate 24 so as  led valve means
being disposed in the passage- to link small diameter portion 244c of
cavity 244 to  way, and the safety valve means being so as to suction
chamber 241. Conduit 248 is also formed in   open the passageway when the
pressure differ- rear end plate 24 so as to link large diameter portion
ential between the crank chamber and the suc- 244a of cavity 244 to hole
256.              30     tion chamber exceeds a predetermined value; In
this second embodiment of the present inven-   characterised in that the
externally controlled tion, the interior region of the large diameter
section  valve means includes a valve element (480,580) 421 of second
casing 420 is linked to crank chamber  which opens and closes the
passageway (244) 22 via holes 424, large diameter portion 244a of cav-  and
the safety valve means (485,585) Is disposed ity 244, conduit 248, hole
256, conduit 212, central  35  within the valve element. bore 210, hole
221, hole 231 and gap 31a. Thus, the top end surface of diaphragm 418 is in
communica-  2. A compressor according to claim 1, wherein the tion with and
thereby receives the refrigerant at the  safety valve means (485,585) opens
and closes crank chamber pressure. Accordingly, the capacity of  the
passageway (244) in response to changes in compressor 10 is adjusted to
maintain a predeter-  40  the pressure differential between the crank mined
constant pressure in crank chamber 22, which   chamber (22) and the suction
chamber (241). In turn, also maintains a predetermined constant pressure in
suction chamber 241, eventually.      3. A compressor according to claim I
or claim 2, wherein the plurality of external signals compris- 45     es a
first signal representing a heat load on an Claims
evaporator of a cooling circuit which, in use, in- 



cludes the compressor, and a second signal rep- 1. A slant plate type
refrigerant compressor having  resenting an amount of demand for
acceleration a compressor housing (20) enclosing a crank       of an
automobile. chamber (22), a suction chamber (241) and a dis-  50 charge
chamber (251) therein, the compressor  4. A compressor according to any of
the preceding housing comprising a cylinder block (21) having  claims,
further comprising a cylindrical cavity a plurality of cylinders (70)
formed therethrough,  (244) having a first cavity portion (244a) and a a
piston (71) slidably fitted within each of the cy-  second cavity portion
(244c) formed In the rear linders, drive means coupled to the pistons for
re-  55  end plate (24); one end of the cylindrical cavity ciprocating the
pistons within the cylinders, the  communicating with the external
environment; a drive means including a drive shaft (26) rotatably  first
passageway (245) formed in the housing supported in the housing and
coupling means for   and linking in fluid communication one of the 9    15
EP 0 486 257 B1                  16 Third coil spring 587 is elastically
disposed be-   drivingly coupling the drive shaft to the pistons tween
truncated cone portion 586 of valve member       such that rotary motion of
the drive shaft is con- 580 and an annular ridge 588 which is formed at the
verted into reciprocating motion of the pistons, inner peripheral surface
of the boundary region be-    the coupling means including a slant plate
(50) tween large and small diametersections 421 and 422   5  having a
surface disposed at an adjustable In- of second annular cylindrical casing
420. Valve mem-   dined angle relative to a plane perpendicular to ber 580
Is urged downwardly by virtue of the restoring  the drive shaft, the
inclined angle of the slant force of third coil spring 587.
plate being adjustable to vary the stroke length of Second annular
cylindrical casing 420 further in-  the pistons in the cylinders and to
thereby vary cludes a thread portion 589 formed at the inner per-  10  the
capacity of the compressor, a passageway ipheral surface of the top end
portion thereof. Adjust-  (210,212,244,245) formed in the housing and ing
screw 590 is screwed into thread portion 589 of    linking the crank
chamber and the suction cham- second annular cylindrical casing 420. Axial
hole      ber in fluid communication, capacity control 590a is formed
through ajusting screw 590 so as to     means for varying the capacity of
the compressor link small diameter portion 244c of cavity 244 to the   15
by adjusting the inclined angle, and safety valve interior region of small
diameter section 422 of sec-  means (485,585) for preventing an abnormal
ond annular cylindrical casing 420. Second coil spring  pressure
differential between the crank chamber 584b is disposed between adjusting
screw 590 and       and the suction chamber, the capacity control an upper
spherical surface of ball member 584a so as   means including externally
controlled valve to urge ball member 584a downwardly by virtue of the   20
means (430,451,418,480,580) for controlling the restoring force of second
coil spring 584b. The restor-  opening and closing of the passageway in re-
ing force of second coil spring 584b is adjusted by the  sponse to changes
In a plurality of external sig- changes in the axial position of adjusting
screw 590.  nals to control the link between the crank and the Ball member
584a and second coil spring 584b sub-      suction chambers and to thereby
control the ca- stantially form safety valve device 584.       25
pacity of the compressor, the externally control- Conduit 247 Is formed in
rear end plate 24 so as    led valve means being disposed in the passage-
to link small diameter portion 244c of cavity 244 to   way, and the safety
valve means being so as to suction chamber 241. Conduit 248 is also formed
in     open the passageway when the pressure differ- rear end plate 24 so
as to link large diameter portion  ential between the crank chamber and the
suc- 244a of cavity 244 to hole 256.                30      tion chamber
exceeds a predetermined value; In this second embodiment of the present
inven-     characterised in that the externally controlled tion, the
interior region of the large diameter section  valve means includes a valve
element (480,580) 421 of second casing 420 is linked to crank chamber
which opens and closes the passageway (244) 22 via holes 424, large
diameter portion 244a of cav-  and the safety valve means (485,585) is
disposed ity 244, conduit 248, hole 256, conduit 212, central  35  within
the valve element. bore 210, hole 221, hole 231 and gap 31a. Thus, the top
end surface of diaphragm 418 is in communica-   2. A compressor according
to claim 1, wherein the tion with and thereby receives the refrigerant at
the  safety valve means (485,585) opens and closes crank chamber pressure.
Accordingly, the capacity of   the passageway (244) in response to changes
In compressor 10 is adjusted to maintain a predeter-  40  the pressure
differential between the crank mined constant pressure in crank chamber 22,
which     chamber (22) and the suction chamber (241). in turn, also
maintains a predetermined constant pressure in suction chamber 241,
eventually.        3. A compressor according to claim 1 or claim 2, wherein
the plurality of external signals compris- 



45     es a first signal representing a heat load on an Claims
evaporator of a cooling circuit which, in use, In- cludes the compressor,
and a second signal rep- 1. A slant plate type refrigerant compressor
having    resenting an amount of demand for acceleration a compressor
housing (20) enclosing a crank         of an automobile. chamber (22), a
suction chamber (241) and a dis-  so charge chamber (251) therein, the
compressor    4. A compressor according to any of the preceding housing
comprising a cylinder block (21) having     claims, further comprising a
cylindrical cavity a plurality of cylinders (70) formed therethrough,
(244) having a first cavity portion (244a) and a a piston (71) slidably
fitted within each of the cy-  second cavity portion (244c) formed in the
rear linders, drive means coupled to the pistons for re-  55  end plate
(24); one end of the cylindrical cavity ciprocating the pistons within the
cylinders, the   communicating with the external environment; a drive means
including a drive shaft (26) rotatably  first passageway (245) formed in
the housing supported in the housing and coupling means for     and linking
in fluid communication one of the 9    17                  EP 0 486 257 B1
18 crank chamber and the suction chamber with the     upper portion of the
second annular casing cylin- first cavity portion (244a) of the cylindrical
cavity;  drical casing includes a plurality of radial holes a second
passageway (246) formed in the hous-     (492) so as to link in fluid
communication the in- ing and linking in fluid communication the other
terior region thereof and the second cavity por- of the crank chamber and
the suction chamber   5   tion of the cylindrical cavity. with the second
cavity portion of the cylindrical cavity; the capacity control means being
dis-   12. A compressor according to any one of claims 8 to posed in the
cylindrical cavity; the valve means of  11, wherein the safety valve means
includes a the capacity control means controlling fluid com-  ball member
(485a,584a) elastically supported munication between the first cavity
portion and   10  by a coil spring (485b,584b) and disposed within the
second cavity portion; and the safety valve   the first axial hole of the
valve member such that means opening a communication between the
fluid communication between the first axial hole first cavity portion and
the second cavity portion.  and the second axial hole is blocked. 5. A
compressor according to claim 4, wherein the   15  13. A compressor
according to claim 12, wherein an capacity control mechanism includes a
first an-    upper surface of the ball member (485a,584a) Is nular
cylindrical casing (410) made of magnetic   in communication with and urged
downwardly by material and a second annular cylindrical casing   the
pressure in one of the suction chamber and (420) having a lower portion
(421) and an upper   the crank chamber while a lower surface of the portion
(422).                            20       ball member is in communication
with and urged upwardly by the pressure in the other of the suc- 6. A
compressor according to claim 5, wherein an      tion chamber and the crank
chamber. annular protrusion (423) of the second annular cylindrical casing
forms a sealed boundary be-  14. A compressor according to claim 12 or
claim 13, tween the first cavity portion (244a) and the sec-  25  wherein
the ball member (485a,584a) opens the ond cavity portion (244c) of the
cylindrical cavity.  second axial hole thereby allowing fluid commu-
nication with the first axial hole when the pres- 7. A compressor according
to claim 5 or claim 6,      sure differential between the crank chamber and
wherein an electromagnetic coil (430) is dis-     the suction chamber
reaches a predetermined posed within the first annular cylindrical casing
30  value. (410). 15. A compressor according to anyone of claims 8to 8. A
compressor according to any one of claims 5 to   14, wherein the valve
member is moved so as to 7, wherein the externally controlled valve means
maintain a predetermined constant pressure in includes a valve member (480)
disposed within  35  the suction chamber. the second annular cylindrical
casing (420) the valve member having a first larger diameter axial  16. A
compressor according to any one claims 8 to hole (481) and a second smaller
diameter axial     14, wherein the valve member Is moved so as to hole
(484) extending therefrom and communicat-     maintain a predetermined
constant pressure in ing with the interior of the second annular cylin-  40
the crank chamber. drical casing. 9. A compressor according to claim 8,
wherein the  Patentanspruche valve member further includes a first radial
hole 



(488) such that one of the first axial hole and the   45  1.
SchiefschelbenktihIkompressor mit einem eine second axial hole is in fluid
communication with   Kurbelkammer (22) einschliel~enden Kompres- an
interior region of the lower portion (421) of the  sorgehfuse, iner
Ansaugkammer (241) und el- second annular cylindrical casing (420).
nor Auslal~kammer (251) darin, wobei das Kom- pressorgehiuse aufweist eanen
Zylinderblock 10. A compressor according to claim 9, wherein the  so  (21)
mit einer Mehrzahl von dadurch gebildeten lower portion (421) of the second
annular cylin-   Zylindern (70), einen in jedem der Zylinder glel- drical
casing (420) includes a plurality of radial  tend eingepalten Kolben (71),
mit den Kolben holes (424) so as to link the interior region of the
verbundenes Antriebsmittel zum Hin- und Herbe- lower portion of the second
annular cylindrical    wegen der Kolben in den Zylindern, wobei das casing
with the first cavity portion (244a) of the  55  Antriebsmittel enthAlt
eine drehbar in dem Ge- cylindrical cavity.
house gelagerte Antriebswelle (26) und Verbin- dungsmittel zum
antriebsmAigen Verbinden der 11. A compressor according to claim 10,
wherein the   Antriebswelle mit den Kolben derart, dag die Ro- 10    19
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tationsbewegung der Antriebswelle in sine Hin-     sind; wobei ein Endo des
zylindrischen Hohlrau- und Herbewegung der Kolben umgewandeltwird,
mes mit der AuBeren Umgebung In Verbindung wobel das Verbindungsmittel
enthilt eine Schief-   stsht; sinem in dom Gehause gebildeten ersten
scheibe (50) mit einer Oberflache, die in einem    Durchgang (245), der in
Fluidkommunikation el- einatellbaren Neigungswinkel relativ zu einer   5
ne der Kurbelkammer und der Ansaugkammer ebenen senkrecht zu der
Antriebswelle vorgese-     mltdom ersten Hohiraumabschnitt (244a) des zy-
hen ist, wobel der Neigungswinkel der Schief-      lindrischen Hohiraumes
verbindet; elnem in dem schelbe zum Variieren der Hubh6he der Kolben in
Gehause gebildeten zweiten Durchgang (246), den Zylindern und damit zum
Variieren der Kapa-    der in Fluidkommunikation die andere der Kur- zitat
des Kompressors einstellbar ist, einen in  10  belkammern und der
Ansaugkammern mit dem dem GehAuse gebildeten Durchgang (210, 212,
zwelten Hohlraumabschnitt des zylindrischen 244,245), derdie
Kurbelkammerund die Ansaug-       Hohiraumes verbindet; wobei das
Kapazitats- kammer in Fluidkommunikation verbindet, Kapa-      steuermittbl
in dem zylindrischen Hohiraum vor- zitatssteuermittel zum Variieren der
Kapazitat     gesehen ist; das Ventilmittel des Kapazitatssteu- des
Kompressors durch Einstellen des Nei-  i5      ermittels die
Fluldkommunikatlon zwischen dem gungswinkels und Sicherheitsventilmittel
(485,     ersten Hohlraumabschnitt und dem  zweiten 585) zum Verhindern
einer abnormen Druckdlf-       Hohlraumabschnitt steuert; und das
Sicherhelts- ferenz zwischen der Kurbelkammer und der An-
ventilmittel sine Kommunikation zwischen dem saugkammer, wobei das
Kapazititssteuermittel       ersten Hohiraumabschnitt und dem  zweiten
enthilt extern gesteuerte Ventilmittel (430, 451,  20  Hohiraumabschnitt
8ffnet 418, 480, 580) zum Steuern des 6ffnens und SchlieBens des Durchgangs
als Reaktion auf An-  5. Kompressor nach Anspruch 4, bei dem der Kapa-
derungen in einer Mehrzahl von externen Signa-     zitatssteuermechanismus
sin erstes ringforml- len, zum Steuern der Verbindung zwischen der
gas zylindrisches Gehause (410), das aus ma4 Kurbel- und der Ansaugkammer
und zum da-  25       gnetischem Material gemacht ist, und sin zweltes
durch Steuern der Kapazitit des Kompressors,       ringformiges
zylindrisches Gehiuse (420) mit e0- das extern gesteuerte Ventilmittel in
dem Durch-   nem unteren Abschnitt (421) und einem oberen gang vorgesehen
ist und das Sicherheitsventil-     Abschnitt (422) aufwelst. mittel so
gebildet ist, daS es den Durchgang off- net, wenn die Druckdifferenz
zwischen der Kur-  9o  6. Kompressor nach Anspruch 5, bel dem sin ring-
belkammer und der Ansaugkammer einen vorbe-        fbrmiger Vorsprung (423)
des zweiten rlngformi- stimmten Wert Oberschreltet; dadurch gekenn-
gen zyllndriachen Gehiuses sine abgedlchtets zeichnet, dar das extern
gesteuerte Ventilmittel   Grenze zwischen dem ersten Hohlraumabschnitt sin
Ventilelement (480, 580) enthalt, das den      (244a) und dem  zwelten
Hohlraumabschnitt Durchgang (244) 6ffnet und schlieSt, und dall  35  (244c)
des zylindrischen Hohiraumes bildet. das Sicherheitventilmittbl (485, 585)
innerhalb des Ventilelementes vorgesehen ist.             7. Kompressor
nach Anspruch 5 oder Anspruch 6, bei dem sine elektromagnetlsche Spule
(430) in- ,  2. Kompressor nach Anspruch 1, be! dem dis Si-        nerhalb
des ersten ringformigen zylindrischen cherheitsventilmittel (485, 585) den
Durchgang   40  Gehauses (410) vorgesehen ist. (244) als Reaktion auf
Anderungen in der Druck- differenz zwischen der Kurbelkammer (22) und    8.
Kompressor nach elnem der Anspruche 5 bis 7, 



der Ansaugkammer (241) offnet und schlielt.         bei dem das extern
gesteuerts Ventilmittel sin Ventiltell (480) aufwelst, das Innerhalb des
zwei- 3. Kompressor nach Anspruch 1 odor Anspruch 2,  45     ten
ringf6rmigen zylindrischen Gehiuses (420) bei dem die Mehrzahl von externen
Signalen sin     vorgesehen ist, wobei das Ventilteil sin ersate erstes
Signal, das sine Warmebelastung des         axiales Loch (481) groleren
Durchmessers und Verdampfers sines Kuhlkreislaufes darstellt, der    sin
zweites axiales Loch (484) klelneren Durch- in der Benutzung den Kompressor
enthilt, und       messers aufweist, die sich davon erstrecken und sin
zweites Signal, das einen Betrag derAnforde-  so  mit dem inneren des
zweiten dngformigen zylin- rung zur Beschleunigung eines Kraftfahrzsuges
drischen Gehauses in Verbindung stohen. darstellt, aufweist 9. Kompressor
nach Anspruch 8, bei dem das Ven- 4. Kompressor nach sinem der
vorhergehenden            tilteil weiter sin erstes radiales Loch (488)
derart AnsprOche, welter mit sinem zylindrischen Hohl-  S5  aufweist, daM
sines des ersten axialen Loches raum (244) mit einem ersten
Hohlraumabschnitt       und des zweiten axialen Loches in Fluidkommu-
(244a) und einem zweiten Hohlraumabschnitt          nikation mit einem
inneren Bereich des unteren (244c), die in der hinteren Endplatte (24)
gebildet  Abschnittes (421) des zweltn ringftrmigen zy- 11    21
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lindrischen Gehauses (420) steht.              Revendlcations 10.
Kompressor nach Anspruch 9, bei dem der unte-  1. Compresseur de
refrigerant du type A plateau en re Abschnitt (421) des zweiten
ringf8rmigen zylin-  blais comportant un logement de compresseur drischen
Gehauses (420) eine Mehrzahl von ra-   5  (20) dans lequel sontlog6es une
chambre de ma- dialen L8chern (424) so aufweist, dag sle den In-  nivelle
(22), une chambre d'aspiration (241) et neren Bereich des unteren
Abschnittes des zwei-   une chambre de dhtente (251), le logement de ten
ringformigen zylindrischen Gehauses mit       compresseur comportant un
bloc cylindres (21) a dem ersten Hohiraumabschnitt (244a) des zylin-
travers lequel sont form6s une pluralit6 de cylin- drischen Hohiraums
verbindet.             10      dres (70), un piston (71) 6tant adapte en
gilse- ment dans chacun des cylindres, des moyens 11. Kompressor nach
Anspruch 10, bei dem derobe-      d'entraTnement etant accoupl6s au piston
pour re Abschnitt des zweiten ringf6rmigen zylindri-   entratner en
va-et-vient les pistons dens les cy- schen Gehauses eine Mehrzahl von
radialen La-     lindres, les moyens d'entrathement comportant chern (492)
derart aufweist, daB sie in Fluidkom-  1s  un arbre d'entratnement (26)
monte rotatif dans munikation den inneren Bereich devon und den      le
logement et des moyens d'accouplement pour zweiten Hohiraumabschnitt des
zylindrischen       accoupler et entratner l'arbre d'entratrnement
Hohiraumes verbinden.                             avec les pistons de tello
maniere qu'un mouve- ment rotatif de l'arbre d'entralnement soit 12.
Kompressor nach elnem derAnspruche 8 bis 11,  20  convert! en un
mouvementde va-et-vlentdes pis- f-'    beo dem das Sicherheitsventilmittel
ein Kugelteil  tons, lee moyens d'accouplement Incluant un pla- (485a,
584a) aufweist, das elastisch durch elne   teau en blais (50) ayant une
surface dispos6e se- Schraubenfeder (485b, 584b) getragen Ist und In   Ion
un angle d'Inclinalson modifiable par rapport dem ersten axialen Loch des
Ventiftiles derart    A un plan perpendiculaire A laxe d'entratnement;
vorgesehen ist, daB die Fluidkommunikation zwi-  25  I'angle d'inciinalson
du plateau en bials etant mo- schen dem ersten axialen Loch und dem zweiten
difiable pour modifier la longueur de la course axialen Loch blockiert ist.
des pistons dans les cylindres et pour modifier ainsi la capacit6 du
compresseur, une vole de 13. Kompressor nach Anspruch 12, be! dem eine
passage (210, 212, 244, 245) etant form6e dans obere Oberflache des
Kugelteiles (485a, 584a)  30  le logement et 6tablissant une communication
de in Verbindung mit dem Druck in einerderAnsaug-    flulde entre la
chambre de manivelle et la cham- kammern und der Kurbeikamern steht und
durch      bre d'espiration, des moyens de commande de dlesen Druck
herabgedrflckt wird, wahrend elne    capacite servant A modifier la
capaciti du untere Oberfliche des Kugelteiles in Verbindung   compresseur
en modifiant l'angle d'incinaison, mit dem Druck in der anderen der
Ansaugkam-  35   et des moyens de soupape de securit (485,585) mern und der
Kurbelkammern steht und durch        servant a empecher un differentiel de
pression diesen aufwArts gedrfckt wird.                    anormal entre la
chambre de manivelle et la chambre d'aspiration, lea moyens de commando 14.
Kompressor nach Anspruch 12 oder Anspruch         de capaciti incluant des
moyens de soupape 13, be! dem das Kugeltel (485a, 584a) das zwel-  40
commandos de l'exterieur (430, 451, 418, 480, to axiale Loch offnet, wobei
eine Fluldkommunl-   580) pour commander iouverture et la fermeture 



kation mit dem ersten axialen Loch m6glich wird,  de la voie de passage en
r6ponse A des modifi- wenn die Druckdifferenz zwischen der Kurbel-
cations d'une pluralit de signaux externes, pour kammer und der
Ansaugkammer elnen vorbe-          commander la communication entre les
cham- stimmten Wart erreicht.                   45      bros de manivelle
et d'aspiration et commander ainsl la capacite du compresseur, les moyens
de 15. Kompressor nach elnem der Anspruche 8 bis 14,    soupape controles
de l'exterieur etant dispos6s bei dem das Ventilteli so bewegt wird, dal&
es el-  dans la vole de passage, et les moyens de sou- nen vorbestimmten
konstanten Druck in der An-     pap. de s6curitd 6tanttels que la voie de
passage saugkammer aufrechterhalt                 60      solt ouverte
lorsque le diff6rentiel do pression entre la chambre de manivelle et la
chambre 16. Kompressor nach einem derAnspruche 8 bis 14,      d'aspiration
excbde une valeur predebtrmin6e; bel dem das Ventilteil so bewegt wird, daB
es el-  caractbrlse en co quo les moyens de soupape nen vorbestimmten
konstanten Druck in der Kur-    contrOlbs de l'extbrieur comportnt un
elbment belkammer aufrechterhilt.                 55      de soupape (480,
580) qui ouvre et farms la vole de passage (244), et en ce que les moyens
de soupape de securitA (485, 585) sont disposes dans cot elbment de
soupape. 12    23                  EP 0 486 257 BI                 24
*Ic1L    1 s 2. Compresseur selon Ia revendication 1, caract6ri-
racterise en ce qu'une bobine 6lectromagn6tique se en ce quo les moyens de
soupape de securit6     (430) eat disposee dans le premier manchon cy-
(485, 585) ouvrent et ferment la vole de passage   lindrique annulaire
(410). (244) en reponse A des modifications dans le dif- f6rentiel de
pression entre la chambre de mani-   5   8. Compresseur solon l'une des
revendications 5 a velle (22) et la chambre d'aspiratlon (241).       7,
caract6ris6 en ce que les moyens de soupape contr6les de l'ext6rleur
comporbnt un 6l6ment 3. Compresseur selon la revendication 1 ou 2, ca-
de soupape (480) dispose dans le second man- racterise en ce que la
pluralite de signaux exter-  chon cylindrique annulaire (420), I'l6ment de
nes comprend un premier signal representant  *o    soupape comportant un
premier pergage axial de une charge de chaleur sur un evaporateur d'un
diambtre plus grand (481) et un second percage circuit de refroidissement
lequel, en cours de     axial de diametre plus petit (484) s'tendant A
fonctionnement, inclut le compresseur, et un se-   partir de, et
communiquantavec, l'int6rieurdu se- cond signal representant un montant de
deman-      cond manchon cylindrique annulaire. de d'acceleratlon d'une
automobile.        15 9. Compresseur solon la revendication 8, caracteri-
4. Compresseur salon l'une quelconque des reven-       se en ce quo
l'element de soupape comporte en dicatlons precedentes, caracterise en ce
qu'il     outre un premier pergage radial (488), tel quo l'un comporte en
outre une cavite cylindrique (244)     des premier et second pergages
axiaux qui esten ayant une premiere partie de cavite (244a) et une   20
communication de fluids avec une region Inte- seconde partie de cavite
(244c) constitute dans    rieure de la partle inferieure (421) du second
l'extremite arriere du plateau (24), une extremite  manchon cylindrique
annulaire (420). de la cavite cylindrique communiquant avec l'en-
vironnement externe, une premiere vole de pas-  10. Compresseur solon la
revendlcation 9, caract6rl sage (245) etant formee dans le logement et met-
25  se en ce quo la partie Inferleure (421) du second tant en communication
de fluide l'une des cham-     manchon cylindrique annulaire (420) comports
bros de manivelle et d'aspiration, avec la premie-  une pluralite de
percages radiaux (424) pour re- re partle de cavite (244a) de la cavite
cylindrique,  Her la region Interieure de la partle inferleure du une
seconds voie de passage (246) constituee       second manchon cylindrique
annulaire, avec la dans Ie logement et mettant en communication   9o
premiere partie de cavite (244a) de la cavit6 cy- de fluids l'autre des
chambres de manivelle et     lindrique. d'aspiratlon avec la seconds partie
de cavite de la cavit6 cylindrique, le moyen de commande de  11.
Compresseur solon la revendicatlon 10, caracte- capacite etant dispose dans
la cavite cylindrique,  ris en ce quo la partie superieure du second les
moyens de soupape des moyens de comman-  35    manchon cylindrique
annulalre comportb une de de capacite commandant la communication
pluralite de pergages radlaux (492) pour mettre de fluids entre la
premribre partie de cavit6 et la  en communication de fluids sa rbglon
Interleure seconde partie de cavit, et les moyens de sou-     avec la
seconds partie de cavite de la cavitl cy- pope de securite ouvrant une
communication en-     lindrique. 



tre la premiere partie de cavite et la seconds par-  40 tie de cavite.
12. Compresseur solon l'une quelconque des reven- dications 8 A 11,
caracterise en ce quo les 5. Compresseur solon la revendication 4,
caracteil-    moyens de soupape de securit comportent un se en ce quo le
mecanisme de commando de ca-       element en forme de bills (485a, 584a)
supporte pacite comporte un premier manchon cylindrique   45  elastiquement
par un ressort h~licoidal (485b, annulaire (410) constitue d'un materiau
magnr-     584b) et dispos6 dansle premier pergage axial de tique et un
second manchon cylindrique annulai-    I'element de soupape de maniere
telle que la re (420) ayant une partie inferieure (421) et une
communication de fluids entre le premier perga- partie supbrieure (422).
go axial et le second pergage axial solt bloquee. 50 6. Compresseur selon
la revendication 5, caracteri-  13. Compresseur solon la revendication 12,
caracte- se en co qu'une proeminence annulaire (423) du      rise en co
qu'une surface superieure de l'element second manchon cylindrique annulaire
constitue     en forms de bills (485a, 584a) communique avec une frontiere
etanche entre la premiere partie de  et est presse vers le bas par la
pression de l'une cavite (244a) et la seconds partie de cavite  55   des
chambres d'aspiration et de manivelle, tandis (244c) de la cavite
cylindrique.                   quo la surface inferieure de l'element en
forme de bills communique avec et est soumis A une pres- 7. Compresseur
solon la revendication 5 ou 6, ca-      sion vers le haut, par l'autre des
chambres d'as-    25                   EP 0 486 257 B1                 26
| 1||1|||111111 11111 11111 111 Jil *   C   L   N   S   * piration et de
manivelle. 14. Compresseur selon la revendication 12 ou 13, caractbrise en
ce quo l'element en forms de bille (485a, 584a) ouvre l second pergage
axial en   5 permettant ainsi une communication de fluids avec le premier
percage axial lorsque la diff6ren- as de pression entre la chambre de
manivelle et la chambre d'aspiration atteint une valeur prid6- tbrminbe.
10 15. Compresseur selon l'une quelconque des reven- dlcations 8 A 14,
caracterise en ce quo l'6l6ment de soupape so d6place de maniere a
maintenir une pression constants predbterminbe dans la  15 chambre
d'aspiration. 16. Compresseur selon l'une quelconque des reven- dications 8
A 14, caracterise en ce quo l'elbment de soupaps se deplace de maniere A
maintenir  20 une pression constants predeterminee dans la chambre de
manivelle. 25 30 35 40 45 50 55 14    


