
EP 0 255 764 B1                  .2 Description
surface to change the stroke length of the pis- tons. Since the stroke
length of the pistons The present invention relates to a slant plate
within the cylinders is directly responsive to the type compressor, and
more particularly, to a      slant angle of the slant surface, the
displacement compressor such as a wobble plate type com-   5    of the
compressor is easily adjusted by varying pressor with a variable
displacement mechanism   the slant angle. Furthermore, variations in the
suitable for use in an automotive air conditioning  slant angle can be
effected by pressure differ- system.
ence between a suction chamber and a crank Generally, in air conditioning
apparatus,      chamber in which the driving device is located. thermal
control is accomplished by intermittent   10    In such compressors, the
angle of the slant operation of the compressor in response to a
surface is controlled by pressure in the crank signal from a thermostat
located in the room      chamber. The crank chamber communicate with being
cooled. Once the temperature in the room   the suction chamber through an
aperture and the has been lowered to a desired temperature, the    opening
and closing of this aperture is controlled refrigerant capacity of the air
conditioning   15   by a valve. The valve is generally formed by a system
generally need not be very large in order  bellows element and a needle
valve and is dis- to handle supplemental cooling because of fur-    posed
in the suction chamber to allow the ther temperature changes in the room or
to keep   bellows element to operate in accordance with the room at the
desired temperature. Accord-      changes in pressure in the suction
chamber. The ingly, after the room has cooled down to the   20   acting
point of the valve to open or close the desired temperature, the most
common tech-        aperture is determined by the pressure of the gas nique
for controlling the output of the com-     contained in the bellows
element. However, the pressor is by intermittent operation of the com-
predetermined acting point of the bellows pressor. However, this
intermittent operation of  element is fixed at a predetermined value. The
the compressor results in the intermittent   25   bellows element therefore
operates only at a application of a relatively large load to the driv-
certain change of pressure in the suction ing mechanism of the compressor
in order to       chamber, and  cannot respond  to  various drive the
compressor.                             changes of refrigerating
conditions. Furthermore, In automobile air conditioning compressors,
since the predetermined acting point of the the compressor is driven by the
engine of the   30   bellows element cannot be changed, the valve
automobile through an electromagnetic clutch.     cannot be made responsive
to requirements Automobile air conditioning compressors face      such as
when the air conditioner requires an the same intermittent load problems
described     especially low evaporating temperature or the above once the
passenger compartment reaches      compressor must operate with small
volume for a desired temperature. Control of the com-   35   decreasing
thermal loads. Also, for the purpose pressor is normally accomplished by
intermittent  of reducing the number of parts, the elec- operation of the
electromagnetic clutch which     tromagnetic clutch may be omitted and the
com- couples the automobile engine to the com-         pressor can be
directly connected to a driving pressor. Thus, the relatively large load
which is  source. In this type of compressor, the com- required to drive
the compressor is intermittently   40   pressor is driven whenever the
driving source is applied to the automobile engine.
operating. Operation of this type of compressor Furthermore, since the
compressor of an auto-   is especially difficult when the value of the pre-
mobile air conditioner is driven by the engine of  determined operating
point of the bellows the automobile, the rotation frequency of the
element cannot be changed with changes in the drive mechanism  changes from
moment to   45   thermal load of an evaporator in a refrigerant moment,
which causes the refrigerant capacity to  circuit. change in proportion to
the rotation frequency of   US-A-3861820 discloses a capacity adjusting the
engine. Since the capacity of the evaporator  mechanism used in a wobble
plate type com- and the condenser of the air conditioner does not  pressor.
As is typical in this type of compressor, change when the compressor is
driven at high   so   the wobble plate is disposed at a slant or incline
speed, the compressor performs useless work.      angle relative to the
drive axis, nutates but does To avoid performing useless work, prior art
auto-  not rotate, and drivingly couples the pistons to mobile air
conditioning compressors often are     the drive source. This type of
capacity adjusting controlled by intermittent operation of the elec-
mechanism, using selective fluid communication tromagnetic clutch. However,
this again results   55   between the crank chamber and the suction in
large loads being intermittently applied to the  chamber, however, can be
used in any type of automobile engine.
compressor which uses a slanted plate or surface One solution to above
mentioned problems is     in the drive mechanism. For example, US-A- to
control the capacity of the compressor in      4664604 discloses this type
of capacity adjusting response to refrigeration requirements. One con-   60
mechanism in a swash plate type compressor. struction to adjust the
capacity of a slant type  The swash plate, like the wobble plate, is dis-
compressor, is disclosed in US-A-3861829 which    posed at a slant angle
and drivingly couples the discloses a wobble plate type compressor which
pistons to the drive source. However, while the has a cam rotor driving
device to drive a plurality  wobble plate only nutates, the swash plate
both of pistons and varies the slant angle of a slant   65   nutates and
rotates. The term slant plate type 2  
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therefore be used herein to refer   Referring to Figure 1, a wobble plate
type to any type of compressor, including wobble and   compressor 1 is
shown which includes a cylindri- swash plate types, which use a slanted
plate or   cal compressor housing 2 having a cylinder block surface in the
drive mechanism.                   21 and a crank chamber 22. A front end
plate 3 is It is a primary object of the invention to provide    5
attached to one end surface of the compressor a slant plate type compressor
with a variable     housing 2 and a cylinder head 4 is disposed on
displacement mechanism wherein the capacity       the other end surface of
the compressor housing control can be adjusted.                          2
and is fixed on one end surface of the cylinder Another object of this
invention is to provide a  block 21 through a valve plate 5. An opening 31
is slant plate type compressor with a variable dis-   to  formed in the
central portion of the front end plate placement mechanism which can be
utilized in      3 to receive a drive shaft 6. various types of
refrigerating apparatus.           The drive shaft 6 is rotatably supported
on the GB-A-2003991 discloses a slant type plate com-  front end plate 3 by
a bearing 7. An inner end pressor including a compressor housing having a
portion of the drive shaft 6 also extends into a cylinder block provided
with a plurality of cylin-   15   central bore 23 formed in the central
portion of ders and a crank chamber adjacent the cylinder    the cylinder
block 21 and is rotatably supported block; pistons slidably fitted within
respective  by a bearing 8. A rotor 9, disposed in the interior ones of the
cylinders and reciprocated by a slant  of the crank chamber 22, is
connected to the drive plate drive mechanism; a front end plate dis-
shaft 6 for rotation and engages an inclined plate posed on the compressor
housing for rotatably   20   10 through a hinge portion 91. The angle of
supporting the drive mechanism; a rear end plate  incline of the inclined
plate 10 relative tothe drive disposed on the opposite end of the
compressor    shaft 6 can be adjusted by the hinge portion 91. A housing
and defining a suction chamber and a      wobble plate 11 is disposed on
the other side discharge chamber; a passage connecting the       surface of
the inclined plate 10 through a bearing crank chamber and the suction
chamber; a valve   25   12. mechanism including a valve element for
directly    A plurality of cylinders 24 are equiangularly controlling the
closing and opening of the        formed in the cylinder block 21 and a
piston 13 is passage to vary the capacity of the compressor;   reciprocably
disposed within each cylinder 24. and a first valve control means for
controlling   Each piston 13 is connected to the wobble plate movement of
the valve element to open and close   30   11 through a connecting rod 14,
i.e., one end of the passage in response to changes of pressure in  each
connecting rod 14 is connected to wobble the suction chamber, by second
valve control      plate 11 with a ball joint and the other end of each
means coupled to the first valve control means for  connecting rod 14 is
similarly connected to one of automatically changing the operating point of
the  the pistons 13. A guide bar 15 extends within the first valve control
means; and, according to the   35   crank chamber 22 of the compressor
housing 2. invention, such a compressor is characterised in  The lower end
portion of the wobble plate 11 that the first and second valve control
means are  engages the guide bar 15 to enable the wobble housed in the
suction chamber and co-operate      plate 11 to reciprocate along the guide
bar 15 such that the second valve control means alters   while preventing
rotational motion. the operating point of the first valve control   40  The
pistons 13 are thus reciprocated in the means in response to a change in a
fluid pressure  cylinders 24 by a drive mechanism formed of the or an
electrical signal received by the second    drive shaft 6, rotor 9,
inclined plate 10, wobble valve control means.
plate 11 and connecting rods 14. The drive shaft 6 Examples of compressors
constructed  in          and rotor 9 are rotated; and the inclined plate
10, accordance with this invention will now be   45   wobble plate 11 and
connecting rods 14 function described with reference to the annexed draw-
as a coupling mechanism to convert the rotating ings, in which:-
motion of the rotor into reciprocating motion of Figure 1 is a
cross-sectional view of a first   the pistons. wobble plate type compressor
with a variable        The cylinder head 4 is provided with a suction
displacement mechanism;                      so   chamber 40 and a
discharge chamber 41, which Figure la is a schematic drawing of a conven-
communicate with the cylinder 24 through suc- tional refrigerant circuit
within which the com-  tion holes 50 and discharge holes 51 respectively
pressor of the present invention can be used;     formed through the valve
plate 5. Also, the Figure 2 is a cross-sectional view of a second
cylinder head 4 is provided with an inlet port 42 wobble plate type
compressor with a variable   55   and an outlet port 43 which connect the
suction displacement mechanism;                            chamber 40 and
discharge chamber 41 respec- Figure 3 is a cross-sectional view of a
further  tively with a refrigerant circuit. wobble plate type compressor
with a variable        Figure 1a schematically illustrates a typical
displacement mechanism; and                       refrigerant circuit
wherein compressor 1 is con- Figure 4 is a cross-sectional view of a fourth
60   nected in series to a condenser 201, an orifice wobble plate type
compressor with a variable      tube 301 as an expansion device, an
evaporator displacement mechanism.                            401 and an
accumulator 501. Figure 5 is a cross-sectional view of a fifth     A bypass
hole or passage 25 is formed in the wobble plate type compressor with a
variable       cylinder block 21 to provide communication displacement
mechanism.                      65   between the suction chamber 40 and the
crank 



5              EP 0255764 B1                      6 chamber 22. The
communication between the           On the other hand, if the pressure in
the suction chambers 40 and 22 is controlled by a control     chamber 40
exceeds the stiffness or spring effect valve mechanism 17 which is disposed
in the       of the bellows element 171, the bellows element suction
chamber 40 and comprises a bellows        171 the cylinder 176 are pushed
to the right, and element 171 and a solenoid actuator 172. The    5    the
projection 177 opens the opening 173b. solenoid actuator 172 comprises a
casing 173 a T-  Accordingly, the crank chamber 22 is placed in shaped core
174, a solenoid (coil) 175 and a      communication with the suction
chamber 40 movable cylinder 176. Casing 173 is generally    through the
passage 25. The refrigerant gas in the cylindrical, and has a U-shaped
section with      crank chamber 22 flows into the suction chamber openings
173a, 173b which provide communica-   10   40, and the pressure in the
crank chamber 22 is tion between the crank chamber 22 and the
decreased with decreasing gas pressure in the suction chamber 40. The
solenoid 175 is disposed  crank chamber 22. The balance of moments on on
the outer surface of the axis of the core 174  the inclined plate 10
increases so that the angle of and a cylindrical movable cylinder 176,
which is  the inclined plate 10 relative to the drive shaft 6 U-shaped in
section, is axially movably disposed   15   also changes. The stroke of the
pistons 13 is thus within the casing 173 and covers the solenoid 175.
increased, and the volume of refrigerant gas An opening 173b is formed
through an end plate    being compressed is increased. portion of the
casing 173 to connect with one end   When the solenoid 175 is energized, a
magnetic opening of the passage 25 and is selectively      force attracting
the movable cylinder 176 to the closed by a projection 177 formed on one
end   20   right is produced. The inherent stiffness or spring plate
portion of the cylinder 176. The cylinder 176  effect of the bellows
element 171 is set to be has a predetermined radial gap between it and
greater than the magnetic force, so that the the interior of the casing 173
and further openings  opening 173b is closed by the projection 177 of 173a
are formed through the outer peripheral     the movable cylinder 176 even
when the solenoid portion of the casing 173 to provide communica-   25   is
energized. However, since the magnetic force tion between the interior
space of the casing 173  attracting the movable cylinder 176 acts against
and the suction chamber 40. The outer peripheral  the bellows element 171,
the bellows element 171 portion of the cylinder 176 has at least one
is more easily collapsed than when solenoid 175 opening 176a to provide
communication to suc-     is not energized. Solenoid actuator 172 thus acts
tion chamber 40 through the opening 173a for the   30   as a mechanism
which reduces the amount of exterior of the bellows element 171. The
bellows  biasing force provided by the bellows element element 171 is
disposed in the interior of the    171; and since the amount of magnetic
force is cylinder 176 between the cylinder 176 and the     adjustable, as
will be explained, this reduction in core 174 and the end surfaces of the
bellows      biasing force is likewise adjustable. In other element 171 are
attached to one end surface of   35   words, the acting point of the
bellows element the movable cylinder 176 and one end surface of   171 i.e.,
the pressure level within suction chamber the core 174, respectively. The
interior of bellows  40 which causes bellows element 171 to collapse
element 171 is evacuated and sealed in a vacuous  and projection 177 to
move between the closed state.
and open positions, is changed by energization of When the solenoid 175 is
not energized, oper-   40   solenoid 175, is changed by energization of the
ation of the bellows element 171 is determined by  solenoid 175. the
balance of pressure forces resulting from the   The strength of the
magnetic force produced by refrigerant gas in the suction chamber 40 and
the  the solenoid 175 is changed by varying the elec- inherent stiffness or
spring effect of the bellows  tric current supplied to the solenoid and the
element 171. When the pressure in the suction   45   acting point of the
bellows element 171 is, there- chamber 40 is lower than the stiffness or
spring  fore, controlled by the electric current which in effect of the
bellows element 171, the bellows    turn can be controlled by external
conditions. The element 171 pushes or biases the cylinder 176 to  stroke of
the pistons 13 can thus be changed in the left so that the projection 177
closes the    accordance with any change of thermal load of an opening
173b. Thus, communication between the   50   evaporator in a refrigerant
circuit or any other suction chamber 40 and the crank chamber 22
requirements specified from driving conditions through the passage 25 is
obstructed. The         such as engine start or car acceleration. pressure
in the crank chamber 22 then gradually     The structure of the valve
mechanism may be increases as blow-by gas is leaked into the crank
modified to the simpler structure shown in Figure chamber through gaps
between the inner wall  55   2. In this structure, the control valve
mechanism surfaces of the cylinders 24 and the outer surfaces  18 comprises
a bellows element 181 and a of the pistons 13. Gas pressure in the crank
solenoid actuator 182. The solenoid actuator 182 chamber acts on the rear
surface of the pistons   comprises a cylindrical casing 183 which is U- 13,
and changes the balance of moment on the      shaped in section and has
openings 183a, 183b to inclined plate 10. The angle of inclined plate 10
60   provide communication  between  the crank relative to the drive shaft
6 is decreased and the  chamber 22 and the suction chamber 40, a core
stroke of pistons 13 is thus also decreased. As a  184, a solenoid 185
which is disposed around the result, the volume of refrigerant gas taken
into the  axis of the core 184 and a T-shaped movable cylinders 24 is
decreased thus varying the volume  member 186 which is axially movably
disposed 



of the compressor.                           65   within the bellows
element 181. The bellows 4    7               EP 0 255764 B1
8 element 181 is provided with a projection 187 and   mechanism 20
comprises a bellows element 201 is attached at one end to the surface of a
dividing  which is diposed in the suction chamber 40. The wall 183c. The
projection 187 is connected with     bellows element 201 is provided with a
needle one end of the movable member 186 whose             valve 202 on one
end surface thereof and the motion is controlled by the solenoid 185. A
5    other end of the bellows element 201 is attached communicating channel
188 is formed within the      to an inner end surface of the cylinder head
4. A cylinder head 4 in order to connect the interior of  spring 201a is
disposed within the bellows the bellows 181 with ambient air. The inherent
element 201. An opening 203 is formed through stiffness or spring affect of
bellows element 181   the cylinder head 4 to communicate the interior of
provides the bias force to the left, closed position    to   the bellows
element 201 with a tube providing air as in Figure 2; or, if more force is
needed to       pressure control. Therefore, the predetermined reinforce
the stiffness of bellows element 181, a   acting point of the bellows
element 201 is con- spring 181a can be incorporated in the interior of
trolled by air pressure added through tube 203 for bellows element 181 as
shown in Figure 2. Since     control, as with the Figure 3 example.
operation of the control valve mechanism 18 is   15   Referring now to
Figure 5, the above mentioned similar to that described in the first
embodiment,  bellows element 201 may be replaced with a further description
of the operation of control      diaphragm 260 which is disposed in the
suction valve mechanism  18 is omitted. In the second       chamber 40. The
diaphragm 260 is provided with embodiment, since the interior of the
bellows 181    a needle valve 261 and is fixed on a projecting communicates
with  ambient air, it is not   20   portion 401 of the suction chamber 40
by a necessary to seal the solenoid 185.                  stopper 402. The
diaphragm 260 is biassed by a Referring to the Figure 3 example, a control
coil spring 403. An opening 404 is formed through valve mechanism 19 is
shown which comprise a         the cylinder head 4 to communicate the
exterior bellows element 191 and a diaphragm actuator        of the
diaphragm 260 with a tube providing air 192. The diaphragm actuator 192
comprises a   25    pressure for control. The predetermined opening casing
193 provided with openings 193a, 193b         point of the needle valve 261
is controlled by air which connect the suction chamber 40 with the
pressure through the opening 404. crank chamber 22, a diaphragm 194, a coil
spring 195 and a connecting rod 196 which is movably       Claims and
axially disposed within the bellows element   30 191. The bellows element
19 is provided with a        1. A slant type plate compressor including a
needle valve 197 attached at on one end and is       compressor housing (2)
having a cylinder block attached at the other end to the surface of a
(21) provided with a plurality of cylinders (24) and dividing wall 193c.
The diaphragm  194 is dis-       a crank chamber (22) adjacent the cylinder
block; posed on the other end surface of the dividing    35   pistons (13)
slidably fitted within respective ones wall 193c. A spring 191a is disposed
within          of the cylinders and reciprocated by a slant plate bellows
element 181 and bears against the divid-     drive mechanism (6, 10, 11); a
front end plate (3) ing wall 193c. A connecting rod 196 is connected
disposed on the compressor housing for rotatably to the needle 197 through
the bellows element        supporting the drive mechanism (6); a rear end
191 and the other end of the connecting rod 196 is   40   plate (4)
disposed on the opposite end of the connected to one end surface of the
diaphragm        compressor housing and defining a suction 194. An inner
end surface of the casing 193 is       chamber (40) and a discharge chamber
(41), a connected to the other end surface of the dia-       passage (25)
connecting the crank chamber (22) phragm 194 through a coil spring 195. A
com-         and the suction chamber (40); a valve mechanism municating
channel 198 is formed within the    45   (17) including a valve element
(177,187, 197, 202, dividing wall 193c and the cylinder head 4 to
261) for directly controlling the closing and open- communicate the
interior of the bellows element      ing of the passage; and first valve
control means 191 and diaphragm  194 with ambient air. An
(171,181,191,201,401)forcontrolling movement opening 199 is formed which
communicates the         of the valve element to open and close the
exterior of the diaphragm 194 with a tube com-   so   passage in response
to changes of pressure in the municating air pressure for control purposes
suction chamber, second valve control means through an opening 193d, the
force on the dia-       (175, 185, 199, 203, 404) coupled to the first
valve phragm controlling the force applied to the rod      control means
for changing the operating point of 196.
the first valve control means; characterised in that Since operation of the
control valve mechanism    55   the first and second valve control means
are 19 is similar to that described in the first embodi-  housed in the
suction chamber (40) and co- ment, the description of the operation of the
operate such that the second valve control means control valve mechanism 19
is omitted. That is, as   is capable of altering the operating point of the
varying amounts of electric current are supplied     first valve control
means in response to a change to solenoid 175 in response to changing
external   60   in a fluid pressure or an electrical signal received
conditions, varying amounts of negative pressure     by the second valve
control means. are supplied to opening 199 in a conventional          2. A
compressor according to claim 1, wherein 



manner due to sensed changes in external con-        the first valve
control means is a bellows element ditions.
(171) and the second valve control means is a Referring  to  Figure  4, a
control valve    65   solenoid (175, 185). (Figs. 1 and 2) 5    7
EP 0255764 B1                      8 element 181 is provided with a
projection 187 and  mechanism 20 comprises a bellows element 201 is
attached at one end to the surface of a dividing  which is disposed in the
suction chamber 40. The wall 183c. The projection 187 is connected with
bellows element 201 is provided with a needle one end of the movable member
186 whose           valve 202 on one end surface thereof and the motion is
controlled by the solenoid 185. A    5    other end of the bellows element
201 is attached communicating channel 188 is formed within the    to an
inner end surface of the cylinder head 4. A cylinder head 4 in order to
connect the interior of  spring 201a is disposed within the bellows the
bellows 181 with ambient air. The inherent    element 201. An opening 203
is formed through stiffness or spring affect of bellows element 181  the
cylinder head 4to communicate the interior of provides the bias force to
the left, closed position   10  the bellows element 201 with a tube
providing air as in Figure 2; or, if more force is needed to    pressure
control. Therefore, the predetermined reinforce the stiffness of bellows
element 181, a  acting point of the bellows element 201 is con- spring 181a
can be incorporated in the interior of  trolled by air pressure added
through tube 203 for bellows element 181 as shown in Figure 2. Since
control, as with the Figure 3 example. operation of the control valve
mechanism 18 is   15  Referring now to Figure 5, the above mentioned
similar to that described in the first embodiment,  bellows element 201 may
be replaced with a further description of the operation of control
diaphragm 260 which is disposed in the suction valve mechanism 18 is
omitted. In the second      chamber 40. The diaphragm 260 is provided with
embodiment, since the interior of the bellows 181  a needle valve 261 and
is fixed on a projecting communicates with ambient air, it is not   20
portion 401 of the suction chamber 40 by a necessary to seal the solenoid
185.               stopper 402. The diaphragm 260 is biassed by a Referring
to the Figure 3 example, a control    coil spring 403. An opening 404 is
formed through valve mechanism 19 is shown which comprise a      the
cylinder head 4 to communicate the exterior bellows element 191 and a
diaphragm actuator      of the diaphragm 260 with a tube providing air 192.
The diaphragm actuator 192 comprises a   25   pressure for control. The
predetermined opening casing 193 provided with openings 193a, 193b
point of the needle valve 261 is controlled by air which connect the
suction chamber 40 with the     pressure through the opening 404. crank
chamber 22, a diaphragm 194, a coil spring 195 and a connecting rod 196
which is movably     Claims and axially disposed within the bellows element
30 191. The bellows element 19 is provided with a      1. A slant type
plate compressor including a needle valve 197 attached at on one end and is
compressor housing (2) having a cylinder block attached at the other end to
the surface of a     (21) provided with a plurality of cylinders (24) and
dividing wall 193c. The diaphragm 194 is dis-     a crank chamber (22)
adjacent the cylinder block; posed on the other end surface of the dividing
35   pistons (13) slidably fitted within respective ones wall 193c. A
spring 191a is disposed within       of the cylinders and reciprocated by a
slant plate bellows element 181 and bears against the divid-  drive
mechanism (6, 10, 11); a front end plate (3) ing wall 193c. A connecting
rod 196 is connected  disposed on the compressor housing for rotatably to
the needle 197 through the bellows element     supporting the drive
mechanism (6); a rear end 191 and the other end of the connecting rod 196
is   40   plate (4) disposed on the opposite end of the connected to one
end surface of the diaphragm     compressor housing and defining a suction
194. An inner end surface of the casing 193 is    chamber (40) and a
discharge chamber (41), a connected to the other end surface of the dia-
passage (25) connecting the crank chamber (22) phragm 194 through a coil
spring 195. A corn-     and the suction chamber (40); a valve mechanism
municating channel 198 is formed within the   45   (17) including a valve
element (177, 187, 197, 202, dividing wall 193c and the cylinder head 4 to
261) for directly controlling the closing and open- communicate the
interior of the bellows element   ing of the passage; and first valve
control means 191 and diaphragm 194 with ambient air. An
(171,181,191,201,401)forcontrolling movement opening 199 is formed which
communicates the      of the valve element to open and close the exterior
of the diaphragm 194 with a tube com-   50   passage in response to changes
of pressure in the municating air pressure for control purposes
suction chamber, second valve control means through an opening 193d, the
force on the dia-    (175, 185,199, 203, 404) coupled to the first valve
phragm controlling the force applied to the rod   control means for
changing the operating point of 196.
the first valve control means; characterised in that Since operation of the
control valve mechanism    55   the first and second valve control means
are 19 is similar to that described in the first embodi-  housed in the
suction chamber (40) and co- ment, the description of the operation of the
operate such that the second valve control means control valve mechanism 19
is omitted. That is, as  is capable of altering the operating point of the
varying amounts of electric current are supplied  first valve control means
in response to a change to solenoid 175 in response to changing external
60   in a fluid pressure or an electrical signal received 



conditions, varying amounts of negative pressure   by the second valve
control means. are supplied to opening 199 in a conventional      2. A
compressor according to claim 1, wherein manner due to sensed changes in
external con-     the first valve control means is a bellows element
ditions.                                          (171) and the second
valve control means is a Referring  to  Figure 4, a control valve   65
solenoid (175, 185). (Figs. 1 and 2) 5    9              EP 0255764 B1
10 3. A compressor according to claim 1, wherein    tes der ersten
Ventilsteuereinrichtung; dadurch the first valve control means is a bellows
element  gekennzeichnet, daB die erste und zweite Ventil- (191) and the
second valve control means is a      steuereinrichtung in der Ansaugkammer
(40) diaphragm (194) responsive to a pressure signal.   untergebracht sind
und miteinander so zusam- (Fig. 3)
menwirken, daB die zweite Ventilsteuereinrich- 4. A compressor according to
claim 1, wherein    tung den Betriebspunkt der ersten Ventilsteuer- the
first and second valve control means com-      einrichtung als Reaktion auf
eine Anderung eines prise a single pressure displaceable element (201,
Fluiddruckes oder ein von der zweiten Ventil- 260) which is arranged to be
exposed on one side   steuereinrichtung   empfangenes  elektrisches to
suction chamber pressure and on the other   10   Signal andern kann. side
to a pressure signal from an external source.   2. Kompressor nach Anspruch
1, bei dem die (Figs. 4 and 5)                                    erste
Ventilsteuereinrichtung ein Balgenelement 5. A compressor according to
claim 4, wherein    (171) ist und die zweite Ventilsteuereinrichtung the
pressure displaceable element is a bellows     ein Solenoid (175, 185) ist.
(Figuren 1 und 2) element (201).                               15      3.
Kompressor nach Anspruch 1, bei dem die 6. A compressor according to claim
4, wherein    erste Ventilsteuereinrichtung ein Balgenelement the pressure
displaceable element is a diaphragm   (191) ist und die zweite
Ventilsteuereinrichtung (260).
ein auf ein Drucksignal reagierendes Diaphragma 7. A compressor according
to claim 1, wherein    (194) ist. (Figur 3) the first valve control means
comprises a bellows   20  4. Kompressor nach Anspruch 1, bei dem die
element (171, 181, 191, 201) applying to the valve  erste und
zweiteVentilsteuereinrichtung ein einzi- element a biasing force in a
direction towards the  ges durch Druck verschiebbares Element (201, closed
position of the valve, and the second valve  260) aufweisen, das so
angeordnet ist, dae es auf control means comprises means (175, 185, 199,
der einen Seite dem Ansaugkammerdruck und 203) for applying an adjustable
force to the   25   auf der anderen Seite einem Drucksignal von bellows
element to vary the biasing force.         einer externen Quelle ausgesetzt
ist. (Figuren 4 8. A compressor according to claim 7, wherein     und 5)
the means for applying an adjustable force to the    5. Kompressor nach
Anspruch 4, bei dem das bellows element includes a solenoid actuator
durch Druck verschiebbare Element ein Balgene- having a solenoid (175, 185)
for generating an   30   lement (201) ist. adjustable electromagnetic
force.                    6. Kompressor nach Anspruch 4, bei dem das 9. A
compressor according to claim 7, wherein     durch Druck verschiebbare
Element ein Dia- the means for applying an adjustable force to the  phragma
(260) ist. bellows element includes a conduit (203) for         7.
Kompressor nach Anspruch 1, bei dem die connecting to a source of variable
pressure.  35   erste Ventilsteuereinrichtung ein eine Vorspann- kraft in
eine Richtung in die geschlossene Position Patentmnuprfche
des Ventiles anlegendes Balgenelement (171, 181, 191, 201) aufweist und die
zweite Ventilsteuerein- 1. Schiefscheibenkompressor, mit einem Kom-
richtung eine Einrichtung (175,185,199,203) zum pressorgehause (2) mit
einem mit einer Mehrzahl   40   Anlegen einer einstellbaren Kraft an das
Balgene- von Zylindern (24) versehenen Zylinderblock (211   lement zum
Andern der Vorspannkraft aufweist. und einer Kurbelkammer (22) benachbart
zu dem        8. Kompressor nach Anspruch 7, bei dem die Zylinderblock;
gleitend in entsprechende der        Einrichtung zum Anlegen einer
einstellbaren Kraft Zylinder eingepa~ten und durch einen Schief-       an
das Balgenelement ein Solenoidbetatigungs- scheibenantriebsmechanismus (6,
10, 11) hin-   45   element enthilt, das ein Solenoid (175, 185) zum und
herbewegten Kolben (13); einer auf dem         Erzeugen  einer
einstellbaren  elektromagneti- Kompressorgehause zum drehbaren Tragen des
schen Kraft aufweist. Antriebsmechanismus (6) angebrachten vorderen
9. Kompressor nach Anspruch 7, bei dem die Endplatte (3); einer auf der
entgegengesetzten     Einrichtung zum Anlegen einer einstellbaren Kraft
Seite des KompressorgehAuses angebrachten    60   an das Balgenelement eine
Leitung (203) zum und eine Ansaugkammer (40) und eine Entlee-
Verbinden mit einer Quelle variablen Druckes rungskammer (41) abgrenzenden
hinteren End-        enthalt. platte (4), wobei ein Durchgang (25) die
Kurbel- kammer (22) und die Ansaugkammer (40) verbin-       Revendications
det; einem Ventilmechanismus (17) mit einem    S5 Ventilelement (177, 187,
197, 202, 261) zum direk-    1. Compresseur de type a plateau en biais ten
Steuern des Schliellens und Offnens des         comprenant un carter de
compresseur (2) com- Durchganges; und einer ersten Ventilsteuerein-
portant un bloc de cylindre (21) muni d'un certain 



richtung (171,181, 191,201,401)zumSteuern der       nombre de cylindres
(24) et d'une chambre de Bewegung des Ventilelementes zum Offnen und    60
manivelle (22) au voisinage de bloc de cylindre; SchlieBen des Durchganges
als Reaktion auf          des pistons (13) mont6s en glissement dans
Anderungen des Druckes in der Ansaugkammer,         chacun des cylindres
respectifs et entrainks dans einer mit der ersten Ventilsteuereinrichtung
ver-   un mouvement de va-et-vient par un m6canisme bundenen zweiten
Ventilsteuereinrichtung (175,      d'entrainement a plateau en biais (6,
10, 11); une 185, 199, 203, 404) zum Andern des Betriebspunk-   65   plaque
d'extr6mite avant (3) disposee sur le carter 6    11              EP  0 255
764 B1                    12 de compresseur pour supporter en rotation le
4. Compresseur solon la revendication  t, mecanisme d'entrainement (6); une
plaque d'ex-      caracterise en ce que le premier et second dispo- tremite
arriere (4) disposee sur l'extremite oppo-  sitif de commande de soupape
comprennent un see du carter de compresseur pour definir une       6lement
unique pouvant se d6placer sous l'action chambre d'aspiration (40) et une
chambre de    5    de la pression (201,260), montd de manibre A 6tre
d6charge (41), un conduit (25) reliant la chambre   expos6 d'un c6t6 a la
pression de la chambre de manivelle (22) a la chambre d'aspiration (40);
d'aspiration et, de l'autre c6te, a un signal de un mecanisme de soupape
(17) comprenant un          pression  provenant d'une source exterieure
el6ment de soupape (177, 187, 197, 202 261) pour    (Figures 4 et 5).
commander directement la fermeture et l'ouver-   to   5. Compresseur selon
la revendication 4, ture du conduit; et un premier dispositif de
caracterise en ce que Il'ement pouvant se d6pla- commande de soupape (171,
181, 191, 201, 401)       cer sous l'action de la pression est en e6lment
de pour commander le mouvement de l'6lement de         soufflet (201).
soupape de maniere A ouvrir et fermer le conduit      6. Compresseur selon
la revendication 4, en reponse A des variations de pression dans la   15
caracterise en ce que l'element pouvant se d6pla- chambre d'aspiration, un
second dispositif de       cer sous I'action de la pression est un
diaphragme commando de soupape (175, 185, 199, 203, 404)       (260). 6tant
coupl6 au premier dispositif de commando        7. Compresseur selon la
revendication  1, de soupape pour modifier le point de fonctionne-
caracteris6 en ce quo le premier dispositif de ment de ce premier
dispositif de commando de   20   commando de soupape comprend un element de
soupape; compresseur caract6rise en ce quo le       soufflet
(171,181,191,201) appliquanta l'6l6ment premier et second dispositif de
commande de         de soupape une force de pouss6e dans une soupape sont
log6s dans la chambre d'aspiration     direction dirigee vers la position
de fermeture de (40) et cooperent de fagon quo le second dispositif  la
soupape, et en ce quo le second dispositif de de commande de soupape soit
capable de-modi-   25   commands de soupape comprend des moyens fier le
point de fonctionnement du premier dispo-   (175, 185, 199, 203) pour
appliquer une force sitif de commande de soupape en r6ponse a une
r6glable a l'l6ment de soufflet de maniere A faire variation d'une pression
de fluide ou d'un signal   varier la force de poussee. electrique recu par
le second dispositif de com-      8. Compresseur selon la revendication 7,
mande de soupape.                             30   caracterise en ce que
les moyens permettant 2. Compresseur selon la revendication  1,
d'appliquer une force reglable a lhlement de caracterise en ce que le
premier dispositif de      soufflet comprennent un organe de manoeuvre a
commande de soupape est un 6elment de soufflet      solenoide comportant un
solinoide (175, 185) (171) et en ce quo le second dispositif de com-
pour produire une force electromagnetique regla- mande de soupape est un
sol6noide (175, 185)   35   ble. (figures 1 et 2).
9. Compresseur selon la revendication 7, 3. Compresseur selon la
revendication  1,         caract6ris6 en ce que les moyens permettant
caract6ris6 en ce quo le premier dispositif de      d'appliquer une force
reglable A l'element de commando de soupape est un el6ment de soufflet
soufflet comprennent un conduit (203) pour assu- (191) et en ce quo le
second dispositif de com-   40   rer la liaison avec une source de pression
varia- mande de soupape est un diaphragms (194)            ble. r6pondant a
un signal de pression. 45 50 55 60 65 7    


