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loosely passes through slot 52 of arm 51. Hole 413 of arm 41 of cam rotor
40 fixedly receives shaft portion 42a The present invention generally
relates to refrigerant  of pin member 42 by forcible insertion. Snap ring
43 is compressors and, more particularly to a slant plate-type  fixedly
secured to one end region of shaft portion 42a compressor as defined in the
first part of claim 1. Such  5  opposite head portion 42b. Arm 41 of cam
rotor 40, pin a compressor is suitable for use in an automotive air con-
member 42, and slot 52 of arm 51 form a hinged joint ditioning system and
disclosed in EP-A-0 318 976 on  mechanism. which the preamble of claim 1 is
based. Moreover, a slant  Pin member 42 slides within slot 52 to allow
adjust- plate-type compressor with an abrasion preventing  mentof the
angular position of slant plate 50 with respect member of steel disposed
between an arm portion of the  10 to the longitudinal axis of drive shaft
26. Axial movement cam rotor and an arm portion of the slant plate is dis-
of arm 51 of slant plate 50 is limited by head portion 42b closed in EP-A-0
547 812 published afterthe priority date  of pin member 42 and cylindrical
projection 412 of arm of the present application.                        41
of rotor 40. Arm 41 of rotor 40 is typically made of cast A slant
plate-type refrigerant compressor with a var-    iron. Pin member 42 and
arm 51 of slant plate 50 are iable displacement mechanism suitable for use
in an au-  15 typically made of steel. tomotive airconditioning system is
disclosed in U.S. Pat-  Referring again to Fig. 1, wobble plate 60 is
rotatably ent No. 4,963,074 to Sanuki et al. As disclosed therein,  mounted
on slant plate 50 through bearings 61 and 62. the compression ratio of the
compressor may be control-  Fork shaped slider 63 is attached to an outer
peripheral led by changing the slant angle of the sloping surface of  end
of wobble plate 60 by pin member 64 and is slidably the wobble plate. The
slant angle of the wobble plate is 20 mounted on sliding rail 65 disposed
between front end adjusted, so as to maintian a constant suction pressure
plate 23 and cylinder block 21. Fork-shaped slider 63 in response to a
change in the pressure differential be-  prevents rotation of wobble plate
60. Wobble plate 60 tween the suction chamber and the crank chamber.
nutates along rail 65 when cam rotor 40 rotates. Cylinder Referring to Fig.
1, compressor 10 comprises cylin-  block 21 has a plurality of
peripherally-located cylinders der housing assembly 20 having cylinder
block 21, front 25 70 in which' a plurality of pistons 71 reciprocate. Each
end plate 23 disposed at one end of cylinder block 21,  piston 71 is
coupled to wobble plate 60 by a correspond- crank chamber22 formed between
cylinder block21 and  ing connecting rod 72. front end plate 23, and rear
end plate 24 attached to the  Rear end plate 24 comprises
peripherally-posi- other end of cylinder block 21. Front end plate 23 is
se-  tioned annular suction chamber 241 and centrally-posi- cured to one
end of cylinder block 21 by a plurality of 30 tioned discharge chamber 251.
Valve plate 25 is located bolts 101. Rear end plate 24 is secured to the
other end  between cylinder block 21 and rear end plate 24 and has of
cylinder block 21 byaplurality of bolts 102. Valve plate  a plurality of
valved suction ports 242, which link suction 25 is disposed between rear
end plate 24 and cylinder  chamber 241 with respective cylinders 70. Valve
plate block 21. Opening 231 is centrally formed in front end  25 also has a
plurality of valve discharge ports 252, plate 23 for rotatably supporting
drive shaft 26 through  35  which link discharge chamber 251 with cylinders
70. bearing 30 disposed therein. The rear end portion of  Suction ports 242
and discharge ports 252 are provided drive shaft 26 is rotatably supported
by bearing 31 dis-  with suitable reed valves, as described in U.S. Patent
posed within central bore 210 of cylinder block 21. Bore  No. 4,011,029 to
Shimizu. 210 extends to a rearward (to the right in Fig. 1) end sur-
Suction chamber 241 comprises inlet portion 241a, face of cylinder block 21
and houses valve control mech- 40 which is connected to an evaporator (not
shown) of an anism 19.                                          external
cooling circuit (not shown). Discharge chamber Cam rotor 40 is fixed on
drive shaft 26 by pin mem-  251 is provided with outlet portion 251 a
connected to a ber 261 and rotates therewith. Thrust needle bearing 32
condenser (not shown) of the cooling circuit. Gaskets 27 is disposed
between the rear end surface of front end  and 28 are positioned between
cylinder block 21 and the plate 23 and the adjacent axial end surface of
cam rotor 45 front end surface of valve plate 25 and the between rear 40.
Slant plate 50 is disposed adjacent cam rotor 40 and  end surface of valve
plate 25 and rear end plate 24, re- has opening 53 through which drive
shaft 26 passes.  spectively. Gaskets 27 and 28 seal the mating surfaces
Referringto Figs. 2 and 3, ahinged joint mechanism,  of cylinder block 21,
valve plate 25, and rear end plate which couples cam rotor 40 and slant
plate 50, is shown.  24. Gaskets 27 and 28 and valve plate 25 form a valve
Slant plate 50 comprises arm 51 having first and second  50 plate assembly
200. axial end surfaces 51 a and 51 b. Cam rotor 40 comprises  A first
communication path which links crank cham- arm 41 having first and second
cylindrical projections  ber 22 and suction chamber 241 is formed in
cylinder 411 and 412 axially projecting from opposite end surfac-  block
21. The first communication path comprises valve es of a terminal end
portion of arm 41. Hole 413 is axially  control mechanism 19, which
includes cup-shaped cas- bored through the terminal end portion of arm 41.
Pin  55 ing 191. Casing 191 defines valve chamber 192 therein member 42
comprises shaft portion 42a and head por-  O-ring 19a is disposed between
an outer surface of cas- tion 42b having a diameter greater than the
diameter of    ing 191 and an inner surface of bore 210 to seal the mat-
shaft portion 42a, Shaft portion 42a of pin member 42  ing surfaces of
casing 191 and cylinder block 21. A plu- 2    
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are formed at the closed end (to the  ity of the compressor. Huwever, when
the pressure in left in Fig. 1) of cup-shaped casing 191 to transfer crank
crank chamber 22 is less than a predetermined value, chamber pressure into
valve chamber 192 through gap  hole 194a is dosed by valve member 193a of
bellows 31 a, which is located between bearing 31 and cylinder  193. This
action blocks fluid communication between block 21. Circular plate 194
having hole 194a formed at  5  crank chamber 22 and suction chamber 241. As
a result, the center thereof is fixed to the open end of cup-shaped  the
slant angle of slant plate 50 is controlled by changes casing 191. Bellows
193, which is disposed within valve  in the pressure in crank chamber 22 to
vary the displace- chamber 192, contracts and expands longitudinally in re-
ment of compressor 10. sponse to the crank chamber pressure. The forward
(to  With respect to the hinged joint mechanism de- the left in Fig. 1) end
of bellows 193 is fixed to the closed  10 scribed above, an outer
peripheral surface of shaft por- end of casing member 191. Valve member
193a is at-    tion 42a of pin member 42 and an inner wall 52a of slot
tached at the rearward end of bellows 193 to selectively  52 of arm 51
frictionally slide against each other. Further, control the opening and
closing of bole 194a. Valve  first axial end surface 51a and the axial end
surface of chamber 192 and suction chamber 241 are linked by  second
cylindrical projection 412 of arm 41 frictionally hole 194a, central
portion 211 of bore 210, conduit 195  15 slide against each other. Also,
second axial end surface formedincylinderblock21, and hole 196formed
invalve  51b of arm 51 and an inner end surface of head portion plate
assembly 200. Valve retainer 15 is secured to the  42b of pin member 42
frictionally slide against each oth- rear end surface of valve plate
assembly 200 by bolts  er. 151.
Because pin member 42 and arm 51 of slant plate Communication path 18,
which is bored longitudinal- 20 50 are typically made of a metal, such as
steel, the fric- ly from a forward end surface of cylinder block 21 to a
tional engagement between the outer peripheral surface rear end surface of
valve retainer 15, is a second com-  of shaft portion 42a of pin member 42
and inner wall 53 munication path formed in cylinder block 21 and links
dis-  of slot 52 of arm 51 normally occurs between two metals. charge
chamber 251 to crank chamber 22. Communica-     When the capacity of
compressor l0 is changed, pin tion path 18 controls the flow of refrigerant
gas from dis- 25 member 42 slides within slot 52 to allow adjustment of
charge chamber 251 to crank chamber 22. Large diam-  the angular position
of slant plate 50. An outer peripheral eter conduit portion 181 of
communication path 18 has  surface 42b of shaft portion 42a of pin member
42 fric- filter screen 182 disposed therein. Capillary tube 183,
tionally slides against inner wall 52a of slot 52 of arm 51 which performs
a throttling function to reduce the pres-  with a linear contact. Pin
member 42 biases arm 51 of sure of refrigerant gas transferred from
discharge cham- 30 slant plate 50 toward pistons 71 against a reaction
force ber 251 to crank chamber 22, is fixed within communi-    created by
the compression of ref rigerant gas in cylinder cation path 18 and is
coupled to filter screen 182.  70. Therefore, both the outer peripheral
surface of shaft During operation of compressor 10, drive shaft 26 is
portion 42a of pin member 42 and inner wall 52a of slot rotated by. an
automotive engine (not shown) through  52 are easily worn, and durability
of the hinged joint electromagnetic clutch 300. Cam rotor 40 is rotated
with  35 mechanism between cam rotor 40 and slant plate 50 de- drive shaft
26 causing slant plate 50 to rotate. The rota-  creases abnormally. tion of
slant plate 50 causes wobble plate 60 to nutate. The nutating motion of
wobble plate 60 reciprocates pis-  SUMMARY OF THE INVENTION tons 71 in
their respective cylinders 70. As pistons 71 are reciprocated, refrigerant
gas which is introduced into  40    It is an object of the invention to
provide a variable suction chamber 241 through inlet portion 241a is drawn
capacity swash plate compressor having a slant plate into cylinders 70
through suction ports 242 and com-  and a cam rotor with a durable hinged
joint mechanism pressed. The compressed refrigerant gas is discharged
therebetween. from cylinders 70 to discharge chamber 251 through re-
According to the present invention, this object is spective discharge ports
252 and then into the cooling  45 achieved by a slant plate-type compressor
as defined in circuit (not shown) through outlet portion 251 a. A portion
claim 1. of the discharged refrigerant gas in discharge chamber  Other
objects, advantages, and features will be ap- 251 continuously flows into
crank chamber 22 through  parent when the detailed description of the
inventions communication path 18 at a reduced pressure caused  and the
drawings are considered. by capillary tube 183.                         so
Valve control mechanism 19 is responsive to the  BRIEF DESCRIPTION OF THE
DRAWINGS pressure in crank chamber 22, which, upon exceeding a
predetermined value, causes hole 194a to open by the   FiG. 1 is a
longitudinal sectional view of a swash contraction of bellows 193 and the
resulting forward  plate refrigerant compressor with a variable displace-
movement of valve member 193a. The opening of hole  55 ment mechanism in
accordance with the prior art. 194a permits fluid communication between
crank cham-   Fig. 2 is an illustrative sideview of ahinged joint cou- ber
22 and suction chamber 241. As a result, the slant  pling mechanism in
accordance with the compressor of angle of slant plate 50 increases to
maximize the capac-  Fig. 1. 3    
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illustrative front view of a hinged joint  ther, thirdandfourth wall
portions 53c and 53d preferably coupling mechanism taken along line II-III
in Fig. 2.  have the same radius of curvature. Fig.4 is an illustrative
side view of a hinged joint cou-  A radial cross section of curved surface
portion 45c pling mechanism according to a first embodiment of the  is
arc-shaped and has a radius of curvature r1. Radius present invention.
5  of curvature r1 is preferably designed to be equal to or Fig 5 is an
illustrative front view of a hinged joint cou-  slightly greater than
radius of curvature R1. During nor- pling mechanism taken along line V-V in
Fig. 4.     mal operation of the compressor, excluding starting, pin Fig. 6
is an illustrative front view of a hinged joint  member 42 continuously
biases arm 51 of slant plate 50 coupling mechanism according to a second
embodiment  toward pistons 71 against the reaction force created by of the
present invention.                        10 the compressing refrigerant in
cylinders 70. Therefore, Fig. 7 is an illustrative front view of a hinged
joint  cylindrical collar 45 constantly and slidably contacts with coupling
mechanism according to a third embodiment of  only first wall portion 53a
during normal operation of the the present invention.
compressor. Preferably, the surface area of curved sur- Fig. 8 is an
illustrative front view of a hinged joint  face portion 45c is maximized.
The contact between first coupling mechanism according to a fourth
embodiment  15 wall portion 53a and curved surface portion 45c results of
the present invention.                           in a contact force. A
larger surface area of portion 45c reduces the contact force per unit area.
DETAILED DESCRIPTION OF THE DRAWINGS
Accordingtoafeatureofthis embodiment, pin mem- ber 42 does not contact
directly with inner wall 53 of elon- In Figs. 4-8, certain elements are
designated by the  20  gated slot 52. Rather, cylindrical collar 45
slidably con- same numerals that are used to denote corresponding  tacts
inner wall 53. Also, the curved surfaces of portion elements shown in Fig.
1. Also, further explanation of  45c and first wall portion 53a preferably
allow curved sur- previously described elements is omitted for conven-
face portion 45c of cylindrical collar 45 to smoothly slide ience.
non-linearly along innerwall 530f elongated slot 52with- Figs.4 and 5
illustrate aportion of a hinged joint cou- 25 out rotating relative to
first wall portion 53a. Accordingly, pling mechanism for a wobble
plate-type refrigerant  abrasion between inner wall 53 of slot 52 and
cylindrical compressor with a variable displacement mechanism in  collar 45
is effectively reduced. This represents a tech- accordance with a first
embodiment of the present inven-  nical advantage over the prior art. tion.
Cylindrical collar 45 includes hole 45b formed in the  Fig. 6 illustrates a
second embodiment of the radial center thereof and is mounted, e.q., by
forcible in- 30 present invention. Cylindrical collar 46 comprises first
sertion, about shaft portion 42a of pin member 42. Cy-  curved surface
portion 46c and second curved surface lindrical collar 45 and shaft portion
42a of pin member  portion 46d, which are formed opposite each other on 42
are loosely received through elongated slot 52 formed  outer surface 46a
and are similar to curved surface por- in arm 51 of slant plate 50.
Further, cylindrical collar 45  tion 45c of thefirst embodiment. First
curved surface por- includes curved surface portion 45c formed on outer
sur- 35 tion 46c and second curved surface portion 46d have ra- face
portion 45a of collar 45. Curved surface portion 45c  dial cross sections
which are arc-shaped and have re- radially extends partially about an outer
circumference  spective radii of curvature r1 and r2. Radius of curvature
of collar 45 and extends axially from first axial end 45d  r2 is preferably
designed to be equal to or slightly less of collar 45 to second axial end
45e of collar 45.  than radius of curvature R2, whereas radius of curvature
Cylindrical collar 45 is preferably made of steel, 40 r1 is preferably
designed to be equal to or slightly greater bronze, or a white metal.
Elongated slot 52 of arm 51 has  than radius of curvature R1. inner wall 53
which comprises four arc-shaped wall por-  Similar to the first embodiment
of the present inven- tions, i.e./ first wall portion 53a; second wall
portion 53b;  tion as described above, pin member42 does not contact third
wall portion 53c; and fourth wall portion 53d. Pref-  directly with inner
wall 53 of elongated slot 52. Rather, erably, third and fourth wall
portions 53c and 53d are  45 cylindrical collar 46 slidably contacts with
inner wall 53. shorter than first and second wall portions 53a and 53b.
Also, the curved surfaces of first curved surface portion Thus, the wall
portions cooperate to form elongated slot  46c and first wall portion 53a
and the curved surfaces of 52.
second curved surface portion 46d and second wall por- Radial cross
sections of first and second wall por-    tion 53b preferably allow curved
surface portion 46a of tions 53a and 53b are designed to have respective
radii 50 cylindrical collar 46 to smoothly slide, non-linearly, along of
curvature R1 and R2, so as to gradually increase the  inner wall 53 of
elongated slot 52 without rotating relative capacity of compressor from a
minimum capacity to a  tofirst and second wall portion 53a and 53b.
Accordingly, maximum with a non-linear change in the angle of the  abrasion
between inner wall 53 of slot 52 and cylindrical slant plate. The centers
of radii of curvature R1 and R2  collar 46 can be effectively reduced, not
only during nor- are preferably located rearward from the axis of pin  55
mal operation of the compressor, but also during starting member 42 i.e./
generally toward cylinders 70). The ra-  and abnormal operation of the
compressor. The materi- dial cross sections of first and second wall
portions 53a  als for cylindrical collar 46 are preferably as described and
53b are formed to be concentric with each other. Fur-    for cylindrical
collar 45 in the first embodiment. 4    



7                 EP 0 623 744 B1                   8 Fig. 7 illustrates a
third embodiment of the present  force. A larger surface area of portion
48c reduces the invention. Cylindrical collar 47 includes curved surface
frictional per unit area. Therefore, given this configura- portion 47c
formed on outer surface portion 47a in a  tion of elongated slot 72, this
fourth embodiment func- manner similar to curved surface portion 45c of the
first    tions similarly to the slot 45 in the first embodiment. embodiment
and first and second curved surface por-  5  According to the features of
each of the above-de- tions 46c and 46d of the second embodiment. Elongated
scribed embodiments, the invention results in variable slot 62 of arm 51
has inner wall 63, which comprises four  displacement compressor which
produces less vibration arc-shaped wall portions, i.e., first wall portion
63a; sec-  and noise than priorart compressors, thus increasing the ond
wall portion 63b; third wall portion 63c; and fourth  comfort of a
passenger in an automotive vehicle in which wall portion 63d.
10 the compressor is operating. Further, the reliability of the Radial
cross sections of first and second wall por-  variable displacement
compressor may be enhanced, tions 63a and 63b are preferably designed to
have re-  particularly during high speed operation. spective radii of
curvature R3 and R4 to allow a rapid increase in the capacity of compressor
from minimum to maximum capacity with a non-linear change in the angle  15
Claims of the slant plate. Because of the orientation of elongated slot 62,
the non-linear change in the angle of the slant  1. A slant plate
compressor comprising: plate is different from that described in connection
with the first and second embodiments.                          a
compressor housing having a cylinder block The centers of radii of
curvature R3 and R4 are pref- 20  (21) including a plurality of cylinders
(70), a erably located forward from the axis of pin member 42      crank
chamber (22) adjacent to said cylinder i.e.,  generally away from cylinders
70). First and second   block on one side thereof and a suction cham- wall
portions 63a and 63b are formed to be concentric      ber (241) on the
other side thereof; a drive shaft with each other. Further, third and
fourth wall portions  (26) rotatably supported in said compressor 63c and
63d preferably have the same radius of curva- 25   housing; a cam rotor
(40) fixed on said drive ture. The radial cross section of curved surface
portion   shaft and connected to a slant plate (50) by 47cof cylindrical
collar47 isarc-shapedand has a radius    means of a hinged joint mechanism
for varying of curvature r3. Radius of curvature r3 is preferably de-  the
inclination of said slant plate with respect to signed to be equal to or
slightly less than radius of cur-  said drive shaft, said hinged joint
mechanism vature R3.                                      30
comprising: The materials for cylindrical collar 47 are preferably as
described for cylindrical collars 45 and 46 in the first   a first arm
portion (41) extending from said and second embodiments, respectively.
Further, the ad-        cam rotor; vantages and features of the hinged
joint coupling mech-      a second arm portion (51) extending from anism
according to this embodiment are the same as  35        said slant plate,
said second arm portion those discussed in connection with the first
embodiment       including an elongated slot (52,62,72) For convenience,
the description of these features and        through which passes a pin
member 42 fix- advantages will not be repeated.
edly connected to said first arm portion; Fig. 8 illustrates a fourth
embodiment of the present invention. Cylindrical collar 48 includes flat
surface por- 40  a wobble plate (60) adjacent to said slant plate tion 48c
formed on outersurface portion 48a. Portion 48c  for converting rotational
motion of said slant preferably extends from a first radial end of collar
48 to  plate into nutating motion of said wobble plate; a second radial end
of collar 48. Elongated slot 72 of arm  aplurality of pistons (71) coupled
to said wobble 51 has innerwall 73, which comprisestwo linear-shaped,
plate, each piston reciprocally fitted within one i.e., first wall portion
73a; second wall portion 73b, and  45  of said cylinders, whereby a stroke
volume is two arc-shaped portions, i.e., third wall portion 73c; and
changed in accordance with the varying inclina- fourth wall portion 73d.
First and second wall portions   tion of said slant plate; 73a and 73b are
preferably designed to have the same       apassageway (210,195) formed in
said housing length, so as to increase the capacity of the compressor  and
placing said crank chamber and said suc- from the minimum to the maximum
linearly, as opposed  50  tion chamber in fluid communication; and to the
increases described in the previous embodiments.    capacity control means
(193) coupled to said Third and fourth wall portions 73c and 73d preferably
passageway for adjusting a capacity of said have the same radius of
curvature. The radial cross sec-   compressor by varying the inclination of
said tion of flat surface portion 48c of cylindrical collar 48 is  slant
plate characterized in that an abrasion linear.
55         reducing  means (45,46,47,48) is loosely Preferably, the surface
area of curved surface por-    mounted about said pin member and loosely
tion 48c is maximized. The contact between first wall por-  received in
said elongated slot for reducing tion 73a and flat surface portion 48c
results in a frictional  abrasion of contact surfaces between said cam 5
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third embodiment of the present  force. A larger surface area of portion
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plate, said abrasion reduc-  to 4, wherein said abrasion reducing means is
an ing means including at least one surface portion  annular cylindrical
member. slidably contacting a surface (53,63,73) of said elongated slot.
6. The slant plate-type compressor of claim 5 if 5     dependent on claim
2, wherein said at least one sur- 2. The slant plate-type compressor of
claim 1, wherein  face portion of said cylindrical member includes a said
elongated slot includes a radial inner wall, said  radial section which is
a curved line having a single pin member sliding within said radial inner
wall, said  radius of curvature being preferably about equal to elongated
slot further comprising a radial section  or greater than said radius of
curvature of said first having a first long wall portion (53a) on a side of
said  10    long wall portion. elongated slot nearest said cylinders, a
second long wall portion (53b) opposite said first long wall por-  7. The
slant plate-type compressor of claim 5 if tion, and a pair of short wall
portions (53c, 53d) link-  dependent on claim 3, wherein said at least one
sur- ing said first long wall portion and said second long  face portion of
said cylindrical member includes a wall portion, said first long wall
portion and said sec-  15    radial section (47c) which is a curved line
having a ond long wall portion each having a radius of curva-  single
radius of curvature being preferably about ture and being concentric with
each other, so as to  equal to or less than said radius of curvature of
said non-linearly increase a capacity of said compressor  first long wall
portion. from minimum to maximum, the center of said radius of curvature
for both said first long wall portion and  20 8. The slant plate-type
compressor of claim 5, wherein said second long wall portion being on said
cylinder  said at least one surface portion of said cylindrical side; and
wherein said abrasion reducing means      member comprises a pair of
surface (46c,46d) por- includes at least one surface portion 45c,46c,46d
tions formed on opposite sides of said cylindrical formed on a peripheral
surface thereof, said at least  member. one surface portion slidably
contacting a surface of 25 said radial inner wall.
9. The slant plate-type compressor of claim 8 if dependent on claim 3,
wherein each of said pair of 3. The slant plate-type compressor of claim 1,
wherein  surface portions includes a radial section which is a said
elongated slot includes a radial inner wall,   curved line having a single
radius of curvature, such through which said pin member slides, said elon-
30    that said single radii are about equal to or less than gated slot
further comprising a radial section having  said radii of curvature of said
first long wall portion a first long wall portion (63a) on a side of said
elon-  and said second long wall portion, respectively. gated slot nearest
said cylinders, a second long wall portion (63b), on a side opposite said
first long wall  10. The slant plate-type compressor of claim 8 if portion,
and a pair of short wall portions (63c,63d) 35  dependent on claim 2,
wherein each of said pair of linking said first long wall portion and said
second  surface portions includes a radial section which is a long wall
portion, said first long wall portion and said  curved line having a single
radius of curvature, such second long wall portion each having a radius of
cur-  that each of said single radii is about equal to or vature and being
concentric with each other, so as   greater than each of said radii of
curvature of said to non-linearly increase a capacity of said compres- 40
first long wall portion, and said second long wall por- sor from minimum to
maximum, each of said radii of  tion, respectively. curvature of said first
long wall portion and second long wall portion having a center of curvature
oppo-  11. The slant plate-type compressor of claim 1, wherein site said
cylinder side; and wherein said abrasion  said elongated slot includes a
radial inner wall, said reducing means includes at least one surface por-
45  pin member sliding through said radial inner wall, tion (47c) formed on
a peripheral surface thereof,  said elongated slot further comprising a
radial sec- said surface portion slidably contacting a surface of  tion
having a pairof straight lines (73a,73b) on oppo- said radial inner wall of
said elongated slot.      site sides and a pair of wall portions (73c,73d)
linking said pair of straight lines, so as to linearly increase 4. The
slant plate-type compressor of one of claims 1  50  a capacity of said
compressor from minimum to to 3, wherein said at least one surface portion
of said  maximum; and wherein said abrasion reducing abrasion reducing
means includes a radial section   means includes at least one surface
portion (48c) (45c,46c,47c) which is formed as a curved line hav-  formed
on a peripheral surface thereof, said at least ing a single radius of
curvature being preferably   one surface portion slidably contacting a
surface of about equal to or less than said radius of curvature  55  said
radial inner wall. of said first long wall portion. 12. The slant
plate-type compressor of claim 11, 5. The slant plate-type compressor of
one of claims 1   wherein said at least one surface portion of said    11
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abrasion reducing means is a pair of surface por-       Taumelscheibe;
tions formed opposite each other on a peripheral        einer Mehrzahl von
mit der Taumelscheibe surface of said abrasion reducing means.
gekoppelten Kolben (71), von denen jeder in einem der Zylinder hin- und
hergehend einge- 13. The slant plate-type compressor of claim 11 or 12,  5
paBt ist, wobei ein Hubvolumen bei Anderung wherein said at least one
surface portion or said pair  des Anstellwinkels der Schragplatte verandert
of surface portions of said abrasion reducing means     wird; include(s)
radial sections which is a straight line/are  einem  in dem  Gehiuse
gebildeten Verbin- straight lines.
dungskanal (210, 195), der eine Fluidverbin- 10        dung zwischen der
Kurbelkammer und der 14. The slant plate-type compressor of claim  11,
Ansaugkammer schafft; und wherein said abrasion reducing means is an
annular      einer mit dem Verbindungskanal gekoppelten cylindrical member.
Kapazitatssteuervorrichtung (193) zur Einstel- lung der Kapazftat des
Verdichters durch Ver- 15. The slant plate-type compressor of claim  14,
15      anderung des Anstellwinkels der Schragplatte, wherein said at least
one surface portion of said       dadurch gekennzeichnet, daB eine
Vorrichtung cylindrical member is a pair of surface portions
(45,46,47,48) zurVerschleil3verringerung lose formed opposite each other on
a peripheral surface      um das Stiftelement montiert und lose im lang- of
said cylindrical member.                             lichen Schlitz
aufgenommen ist, um einen Ver- 20        schlel3 der Kontaktafichen
zwischen dem Steu- 16. The slant plate-type compressor of claim 14 or 15,
errotor und der Schragplatte zu verringern, wherein said at least one
surface portion or said pair  wobei die Verschleil3verringerungsvorrichtung
of surface portions of said cylindrical member          zumindest einen
Oberfiichenbereich aufweist, include(s) radial sections which is a straight
line/are  der mit einer OberflAche (53, 63, 73) des lAng- straight lines.
25         lichen Schlitzes in Gleitberuhrung ist. 2.
Schragplattenverdichter nach Anspruch 1, wobei Patentansprfuche
der langliche Schlitz eine radiale Innenwandungauf- weist, das Stiftelement
innerhalb der radialen Innen- 1. Ein Schragplattenverdichter mit:
30      wandung gleitet, der langliche Schlitz ferner einen
Radialquerschnitt mit einem ersten langen Wandbe- einem Verdichtergehause,
welches einen Zylin-    reich (53a) auf einer den Zylindem nachsten Seite
derblock (21) mit einer Mehrzahl von Zylindem    des linglichen Schlitzes,
einen zweiten langen (70), eine auf einer Seite des Zylinderblocks
Wandbereich (53b) gegenaberliegend dem ersten neben diesem angeordnete
Kurbelkammer (22)  35   langen Wandbereich, und ein Paar von kurzen und
eine Ansaugkammer (241) auf der anderen      Wandbereichen (53c, 53d), die
den ersten langen Seite des Zylinderblocks aufweist;
Wandbereich und den zweiten langen Wandbereich einer im Verdichtergehause
drehbar gelagerten    verbinden, aufweist, der erste lange Wandbereich
Antriebswelle (26); einem Steuerrotor (40), der  und der zweite lange
Wandbereich jeweils einen auf der Antriebswelle befestigt ist und mit einer
40  KrOmmungsradius besitzen und konzentrisch zuein- Schragplatte (50)
mittels einer Schwenkgelenk-   andersind, um so die Verdichterkapazitat von
einem vorrichtung zur Verinderung des Anstellwinkels   Minimalwert zu einem
Maximalweit in nicht-linearer der Schragplatte relativ zur Antriebswelle
ver-  Weise ansteigen zu lassen, der Mittelpunkt des bunden ist, wobei die
Schwenkgelenkvorrich-      KrOmmungsradius fOr sowohl den ersten langen
tung aufweist:                           45      Wandbereich als auch den
zweiten langen Wandbe- reich auf der Zylinderseite liegt, und wobei die
Vor- einen von dem Steuerrotor abstehenden        richtung zur
Verschlei3verringerung zumindest ersten Armbereich (41);
einen auf deren Umfangsflache gebildeten Oberfli- einen von der
Schragplatte abstehenden       chenbereich (45c, 46c, 46d) aufweist, die'mH
einer zweiten Armbereich (51), wobei der zweite  50  Oberflache der
radialen Innenwandung in Gleitbe- Armbereich einen linglichen Schlitz (52,
ruhrung steht. 62,72) aufweist, durch den sich ein Stfftele- ment (42)
erstreckt, welches mit dem     3. Schragplattenverdichter nach Anspruch 1,
wobei ersten Armbereich fest verbunden ist;        der langliche Schlitz
eine radiale Innenwandungauf- 55     weist, durch die das Stiflelement
gleitet, der langli- einer Taumelscheibe (60) neben der Schrag-       che
Schlitz femer einen Radialquerschnitt mit einem platte zur Umwandlung der
Drehbewegung der       ersten langen Wandbereich (63a) auf einer den
Schragplatte in eine Nutationsbewegung der       Zylindem nachstgelegenen
Seite des langlichen I 1111111 111111 1111111111111111 *   C   L   M   S
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Schlitzes, einen zweiten langen Wandbereich (63b)  sind. auf einer Seste
gegenfberdem ersten langen Wand- bereich, und ein Paar von kurzen
Wandbereichen  9. Schragplattenverdichter nach Anspruch 8 und (63c, 63d),
die den ersten langen Wandbereich und  Anspruch 3, wobei jeder der beiden
Oberflachenbe- den zweiten langen Wandbereich verbinden, auf-  5  reiche
einen Radialquerschnitt aufweist, der als weist, der erste lange
Wandbereich und der zweite  gekrOmmte Linie mit einem einzigen KrOmmungsra-
lange Wandbereich jeweils einen KrOmmungsra-       dius ausgebildet ist, so
daB die einzigen Radien dius aufweist und beide zueinander konzentrisch
etwa gleich den oder geringer als die KrOmmungs- sind, um so eine Kapazitat
des Verdichters von     radien des ersten langen Wandbereichs bzw. des
einem  Minimalwert zu einem  Maximalwert in  10    zweiten langen
Wandbereichs sind. nicht-linearer Weise ansteigen zu lassen, jeder der
KrOmmungsradien des ersten langen Wandbe-       10. Schragplattenverdichter
nach Anspruch 8 und reichs und des zweiten langen Wandbereichs einen
Anspruch 2, wobei jeder der beiden Oberflachenbe- KrOmmungsmittelpunkt auf
der gegenOberliegen-      reiche einen Radialquerschnitt aufweist, der als
den Seste der Zylinder aufweist; und wobei die Vor- 15  gekrOmmte Linie mit
einem einzigen KrOmmungsra- richtung zur VerschleiBverringerung zumindest
dius derart ausgebildet ist, daB jeder der einzigen einen auf deren
Umfangsflache gebildeten Oberfla-  Radien etwa gleich den oder groBer als
die KrOm- chenbereich (47c) aufweist, der mit einer Flache der  mungsradien
des ersten langen Wandbereichs bzw. radialen Innenwand des langlichen
Schlitzes in     des zweiten langen Wandbereichs sind. GleitberOhrung ist.
20 11. Schr&gplattenverdichter nach Anspruch 1, wobei 4.
Schragplattenverdichter nach einem derAnsprOche     der langliche Schlitz
sine radiale Innenwand auf- 1 bis 3, wobei der zumindest eine
Oberflachenbe-   weist, durch die das Stiftelement hindurchgleitet, der
reich der VerschleiBverringerungsvorrichtung einen  landliche Schlitz
ferner einen Radialquerschnitt mit Radialqusrschnitt (45c, 46c, 47c)
aufweist, der als 25  einem Paar von geraden Linien (73a, 73b) auf
gekrOmmte Linie mit einrem einzigen KrOmmungsra-   gegenOberliegenden
Seiten und ein Paar von das dius geformt ist, der vorzugsweise etwa gleich
dem  Paar von geraden Linien verbindenden Wandberei- oder geringer als der
KrOmmungsradius des ersten   6hen (73c 73d) derart aufweist, daB die
Kapazitat langen Wandbereichs ist.                           des
Verdichters von einem Minimalwert zu einem 30     Maximalwert in linearer
Weise angehoben wird; und 5. Schr&gplattenverdichter nach einem der
AnsprOche    wobei  die  VerschleiBverringerungsvorrichtung 1 bis 4, wobei
die VerschleiBverringerungsvor-     zumindest einen auf deren Umfangsflache
gebilde- richtung als ringformiges zylindrisches Element aus-  ten
Oberflachenbereich (48c) aufweist, der mit einer gebildet ist.
OberflAche der radialen Innenwandung in Gleitbe- 35     rfhrung steht. 6.
Schragplattenverdichter nach Anspruch 5 und Anspruch 2, wobei derzumindest
sine Oberflachen-  12. Schragplattenverdichter nach Anspruch 11, wobei
bereich des zylindrischen Elements einen Radial-   der zumindest eine
Oberflachenbereich der Ver- querschnitt aufweist, der als eine gekrOmmte
Linie  schleilverringerungsvorrichtung als ein Paar von mit einem einzigen
KrOmmungsradius ausgebildet 40  einander gegenfberliegend auf einer
Umfangsfla- ist, welchervorzugsweise etwagleich demoder gro-   che der
VerschleiBverringerungsvorrichtung gebil- Ber als der KrOmmungsradius des
ersten langen      deten OberflAchenbereichen ausgebildet ist. Wandbereichs
ist. 13. Schragplattenverdichter nach Anspruch 11 oder 12, 7.
Schragplattenverdichter nach Anspruch 5 und  4S     wobei der zumindest
eine OberflAchenbereich oder Anspruch 3, wobei derzumindest eine
Oberflachen-   das  Paar  von  Oberflachenbereichen  der bereich des
zylindrischen Elements einen Radial-   VerschleiBverringerungsvorrichtung
Radialquer- querschnitt (47c) aufweist, welcher als gakrOmmte  schnitte
aufweist, die als gerade Linie bzw. gerade Linie mit einem einzigen
KrOmmungsradius ausge-    Linien ausgebildet ist/sind. bildet ist, der
vorzugsweise etwa gleich dem oder 50 kleiner als der KrOmmungsradius des
ersten langen  14. Schragplattenverdichter nach Anspruch 1 1, wobei
Wandbereichs ist.                                  die
VerschleiBverringerungsvorrichtung als ringfor- miges zylindrisches Element
ausgebildet ist. 8. Schragplattenverdichter nach Anspruch 5, wobei
derzumindesteineOberflachenbereich des zylindri- 55 15.
Schragplattenverdichter nach Anspruch 14, wobei schen Elements ein Pear von
Oberflachenberel-      der zumindest eine OberflAchenbereich des zylindri-
chen (46c, 46d) aufweist, die auf gegenfberliegen-  schen Elementes als ein
Pear von einander gogen- den Seiten des zylindrischen Elements gebildet
Oberliegend auf einer Umfangsflache des zylindri- 8                I IIIIlj
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schen Elements gebildeten Oberflachenbereichen         ledit rotor de came
et ledit plateau en biais, les- ausgebildet ist.
dits moyens de reduction d'abrasion compre- nant au moins une partie de
surface en contact 16. Schrigplattenverdichternach Anspruch 14 odor 15,
coulissant avec une surface (53, 63, 73) de wobei der zumindest eine
Oberflachenbereich odor  5    ladite fente allong6e. das Paar von
Oberfiichenbereichen des zylindri- schen Elementes Radialquerschnitte
aufweist, die  2. Compresseur du type a plateau on biais selon la als
gerade Linie bzw. gerade Linien ausgebildet    revendication 1, dans loquel
ladite fente allong~e ist/sind.
comprend une paroi interne radiale, ledit axe coulis- 10     sant dans
ladite paroi interne radiale, ladite fente allongee compronant en outre une
section radiale Revendicatlons
ayant une premibre partie de paroi longue (53a) sur un cot4 de ladite fente
allong6e le plus proche des- 1. Compresseur du  type  A plateau  en  biais,
dits cylindres, une deuxibme partie de paroi longue comprenant: un carter
de compresseur ayant un  15    (53b) a l'oppose de ladite premibre partie
de paroi bloc cylindre (21) compronant une pluralite de cylin-  longue, et
une paire de parties de paroi courtes (53c, dres (70), une chambre de
vilebrequin (22) adja-    53d) reliant ladite premibre partie de parol
longue et cente audit bloc cylindre, sur un cot6 de celui-ci et  ladite
deuxibme partie de paroi longue, ladite pre- une chambre d'aspiration (241)
sur l'autre cote de  miere partie de parol longue et ladite deuxibme par-
celui-ci; un arbre d'entraTnement (26) supporte de  20    tie de paroi
longue ayant chacune un rayon de cour- fagon rotative dans ledit carter de
compresseur; un  bure et etant concentriques l'une & l'autre, de fagon
rotor de came (40) fixe sur ledit arbre d'entratnement  a augmenter de
manibre non lineaire une capacite et relie & un plateau on biais (50) au
moyen d'un   dudit compresseur d'un minimum a un maximum, le mecanisme
d'articulation afin de modifier l'inclinai-  centre dudit rayon de courbure
pour a la fois ladite son dudit plateau en biais par rapport audit arbre
25  prernibre partie de paroi longue et ladite deuxibme d'entratnement,
ledit mecanisme d'articulation      partiedeparoi longue6tantsurleditcote
de cylindre; compronant:                                         et dans
loquel lesdits moyens de reduction d'abra- sion comriprennent au moins une
partio de surface une premibre partie de bras (41) s'6tendant     45c, 46c,
46d formee sur une surface periph6rique depuis ledit rotor de came; -
30     deceux-ci, ladito partie de surface etant on contact une deuxibme
partie de bras (51) s'6tendant     coulissant avec une surface de ladite
paroi intere depuis ledit plateau en biais, ladite deuxieme  radiale.
partie de bras comprenant une fente allong~e (52, 62,72) a travers laquelle
passe un axe (42)  3. Compresseur du type a plateau on biais selon la relie
de fagon fixe a ladite premibre partie de  35  revendication 1, dans loquel
ladite fente allong~e bras;
comprend une paroi inteome radiale, A travers un plateau oscillant (60)
adjacent audit plateau  laquelle coulisse ledit axe, ladite fente allong6e
en biais afin de convertir un mouvementde rota-  comprenant en outre une
section radiale ayant une tion dudit plateau en biais en un mouvement de
premiere partie de paroi longue (63a) sur un co6t6 de nutation dudit
plateau oscillant;        40    ladite fente allongee le plus proche
desdits cylin- plusiours pistons (71) reli6s au dit plateau    dres, une
deuxibme partie de paroi longue (63b) sur oscillant, chaque piston etant
monte de fagon   un c8te oppos6 a ladite premiere partie de paroi lon-
alternative dans un doesdits cylindres, de sorto  gue, et une paire de
parties de paroi courtes (63c, qu'un volume de course est modifie en
fonction  63d) reliant ladite premiere partie de paroi longue et de la
variation d'inclinaison dudit plateau en  45    ladite deuxieme partie de
paroi longue, ladite pre- biais;
miere partie de paroi longue et ladite deuxibme par- un passage (210, 195)
form6 dans ledit carter  tie de paroi longue ayant chacune un rayon de
cour- ot mettant on communication fluidique ladite    bure et etant
concentriques l'une a l'autre, de fagon chambre de vilebrequin et ladite
chambre        a augmenter de manibre non lineaire une capacite
d'aspiration; et                         50     dudit compresseur d'un
minimum a un maximum, des moyens de commando (193) relies audit
chacun desdits rayons de courbure de ladite pro- passage afin d'ajuster une
capacit6 dudit com-  mibre partie de paroi longue et de ladite deuxibme
presseur on modifiant l'inclinaison dudit plateau  partie de paroi longue
ayant un centre de courbure en blais, caracterise en ce quo des moyens de
A l'oppose dud it cote de cylindre; et dans loquel les- reduction
d'abrasion (45, 46, 47, 48) sont mon- 55  dits moyens de reduction
d'abrasion comprennent tes de fagon libre autour dudit axe et regus de  au
moins une partie de surface (47c)formeo sur une fagon libre dans ladite
fente allongee afin de  sutface periph6rique de coux-ci, ladite partie de
sur- reduire l'abrasion des surfaces on contact entre  face etant en
contact coulissant avec une surface    17                EP 0 623 744 B1
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g6e.                                              de courbure de ladite
premibre partie de paroi lon- gue et de ladite deuxibme partie de paroi
longue res- 4. Compresseur du type & plateau en biais solon l'une
pectivement. des revendications 1 A 3, dans loquel ladite au moins  5 une
partle de surface desdits moyens de r6duction  11. Compresseur du type a
plateau en biais solon la d'abrasion comprend une section radialo (45c,
46c,  revendication 1, dans loquel ladite fente allong6e 47c) qui est sous
la forms d'une courbe ayant un  comprend une paroi interne radiale, ledit
axe coulis- unique rayon de courbure qui est de pr6ference a  santatravers
ladite paroi inteme radiale, laditefente peu pres 6gal ou inferieur audit
rayon de courbure  10    allong6e comprenant on outre une section radiale
de ladite premiere partie de paroi longue.        ayant une pairs de
droites (73a, 73b) sur des c6tes opposes et une pairs de parties de paroi
(73c, 73d) 5. Compresseur du type A plateau on biais solon I'une  reliant
ladite pairs de droites de fagon a augmenter des revendications 1 A4, dans
loquel lesdits mayens  de maniere lin6aire une capacit6 dudit compresseur
de r6duction d'abrasion sont constitues par un 616- 15  d'un minimum a un
maximum; et dans loquel lesdits ment cylindrique annulaire.
moyens de r6duction d'abrasion comprennent au moins une partie de surface
(48c) formee sur une 6. Compresseur du type a plateau on biais solon la
surface peripherique de coux-ci, ladite partie de sur- revendication 5
lorsqu'elle depend de la revendica-  face etant on contact coulissant avec
une surface tion 2, dans loquel ladite au moins une partie de sur- 20  de
ladite paroi interne radiale. face dudit element cylindrique comprend une
sec- tion radials qui est une courbe ayant un unique  12. Compresseur du
type A plateau en biais solon la rayon de courbure qui est de pr6f6rence a
psu pres  revendication 11, dans loquol ladito au moins une egal ou
superieur audit rayon de courbure de ladite  partie de surface desdits
moyens de r6duction premiere partie de paroi longue.           25
d'abrasion est une pairs de parties de surface for- rriees a l'oppos6 l'une
de l'autre sur une surface p6ri- 7. Compresseur du type a plateau on biais
salon la    phiriquo desdits moyens de reduction d'abrasion. revendication
5 lorsqu'elle d6pend de la revendica- tion 3, dans loque1 ladite au moins
une partie deosur-  13. Compresseur du type a plateau on biais sclon la
face dudit 6l6ment cylindrique comprend une sec- 30    revendication 11 ou
12, dans loqual ladite au moins tion radialo (47c) qui est une courbe ayant
un unique  une partie de surface ou ladite pairs de parties de rayon de
courbure qui set de pr6ference a peu pres  surface desdits moyens de
r6duction d'abrasion egal ou inf6rieur audit rayon de courbure de ladite
comprendou comprennentdessections radialesqui premibre partie de paroi
longue.                  sont une ligne droaftsdes lignes droites. 35 8.
Compresseur du type a plateau en biais solon la  14. Compresseur du type A
plateau en biais solon la rovendication 5, dans loquel ladite au moins une
revendication 11, dans lequel lesdits moyens de partie de surface dudit
6l6ment cylindrique com-   r6duction d'abrasion sont constitues par un
6l6ment prend une pairo de parties de surface (46c, 46d) for-  cylindrique
annulaire. m6es sur des cotes oppos6s dudit el6ment cylindri- 40 quo.
15. Compresseur du type a plateau on biais solon la revendication 14, dane
loquel ladite au moins une 9. Compresseur du type a plateau en biais sclon
la    partie de surface dudit element cylindrique est une revendication 8
lorsqu'elle ddpend de la revendica-  paire de parties de surface form6es A
l'oppos6 l'une tion 3, danseloquol chaque partie de surface de ladite  45
de l'autre sur une surface p6riph6rique dudit 61e- pairs comprend une
section radiale qui est une     ment cylindrique. courbe ayant un unique
rayon de courbure, de tells sorts quo lesdits rayons uniques sont a peu
prbs  16. Compresseur du type a plateau en biais sclon la egaux ou
inferieurs auxdits rayons de courbure de  revendication 14 ou 15, dans
loquel ladite au moins ladite premiere partie de paroi longue et de ladite
50  une partie de surface ou ladite pairs de parties de deuxieme partie de
parol longue respectivement.   surface dudit element cylindrique comprend
ou comprennent des sections radiales qui sont une 10. Compresseur du type A
plateau en biais sclon la  ligne droite/des lignes droites. revendication 8
lorsqu'elle est rattach6e A la reven- dication 2, dans loquel chaque partie
de surface de  55 ladite pairo comprend une section radials qui eat une
courbe ayant un unique rayon de courbure, de tells sorts quo chacun desdits
rayons uniques est A 10              1111111 111111 11  11111 1111 *   C
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