
0 043 701                       2 Description
which has a displacement volume changing means, whereby the load acting on
the power This invention relates to  scroll type fluid       source is
reduced under certain conditions of car displacement apparatus.
air conditioner operation. Scroll type fluid displacement apparatus are  5
According to the present invention there is well known in the prior art.
For example, US-A-      provided  a  scroll type  fluid  displacement 801
182 discloses a device including  two scroll     apparatus including a
housing having a fluid inlet members each having a circular end plate and a
port and  a  low  pressure  fluid  chamber spiroidal or involute spiral
element. These scroll   communicating with said fluid inlet port, a fixed
members are maintained angularly and radially    to   scroll member fixedly
disposed relative to said offset so that both spiral elements interfit to
make   housing and having a first end plate means from a plurality of line
contacts between both spiral     which a first wrap means extends into the
interior curved surfaces of the spiral elements, to thereby   of said
housing, an orbiting scroll member having seal off and define at least one
pair of fluid       a second end plate means from which a second pockets.
The relative orbital motion of the two  15   wrap means extends, one of
said first and second scroll members shifts the line contact along the
end plate means having at least one hole which is spiral curved surfaces
and, therefore, the fluid     associated with valve means, said first and
pockets change in volume. The volume of the          second wrap means
interfitting at an angular and fluid pockets increases or decreases
dependent       radial offset to make a plurality of line contacts to on
the direction of the orbital motion. Therefore,    2o   define at least one
pair of sealed-off fluid pockets, the  scroll type apparatus is applicable
to          said fluid pockets being connected to said low compress, expand
or pump' fluids.                    pressure fluid chamber through said at
least  one EP-A-009 350 and. FR-A-2 195 270 dis-              hole at a
time when said valve means is open, a closes scroll type fluid
displacement apparatus     driving mechanism  including a rotatable drive
wherein one of the scroll members has one or. 25   shaft connected to said
orbiting scroll member to more holes formed in its circular end plate.
effect orbital motion of said orbiting scroll Associated with the or each
hole is a valve. The     member, and a rotation preventing mechanism
arrangement in FR-A-2 195 270 is such that the       connected to said
orbiting scroll member  to valve or each valve opens if the pressure of
fluid   prevent the rotation of said  orbiting scroll in the fluid pockets.
becomes excessive. In EP-A-  30   member during the orbital motion of said
orbiting 009 350 the or each valve opens if the rotational   scroll member,
whereby said fluid pockets' move speed of the orbiting scroll member is too
high.     and their volumes change upon orbital motion of Scroll type fluid
displacement apparatus is        said orbiting scroll member, characterised
in that suited for use as a refrigerant compressor for an    said one of
said first and second end plate means automobile air conditioner. In such
air condi-   35   is provided with a pair of holes for connecting tioners,
generally, thermal control in  the          said pair of sealed-off fluid
pockets with said low passenger compartment or control of the air
pressure fluid chamber during movement of said conditioner is accomplished
by intermittent         pair of sealed-off fluid pockets, said pair of
holes operation of the compressor unit through  a          are located at
such a position that they are magnetic clutch which is connected to the
com-    40   simultaneously crossed by the other wrap, said pressor and
activated by a signal from  the          pair of holes are associated with
valve means, thermostat disposed in a passenger compart-          and said
valve means are positively controlled, ment. If the temperature in the
passenger            whereby when the valve means are open fluid in
compartment has been cooled down to a desired        the pair of fluid
pockets is permitted to flow back temperature, the refrigerating capacity
of the air   45   into said low pressure chamber during movement
conditioner for supplemental cooling because of      of said pair of fluid
pockets, effective compression further temperature changes in the passenger
only starts whenr said pair of holes have been compartment, or, for keeping
the passenger           crossed by the other wrap and the pair of fluid
compartment at the desired temperature, need         pockets are sealed
off, and the displacement not be of such large capacity. However, prior air
50   volume is thus controlled by operation of said conditioners do not
have capacity control means.     valve means. Therefore, after the
passenger compartment has         One embodiment of this invention is a
scroll- been cooled to the desired temperature, the only     type fluid
compressor unit which includes a pair manner for controlling the output of
the com-       of scroll members. . Each scroll member is pressor is by
intermittent 'operation of the com-    55   comprised of end plate means
and a wrap means pressor through the magnetic clutch which
extends from a side surface of the end plate follows small changes of
temperature in the          means. Both wrap means interfit at an angular
passenger compartment by means of the thermo-        offset to make a
plurality of line contacts and stat. Whereby, the large load to drive the
com-     define at least one pair of sealed off fluid pockets pressor is
intermittently applied to the engine    60    between both wrap means. One
of the scroll shaft which is connected to the compressor           members
undergoes orbital motion by the rota- through the magnetic clutch for
accomplishing        tion of a drive shaft while the rotation of the one
the rotary movement of the compressor drive.         scroll member is
prevented. The fluid pockets Itis a primary object of this invention to
provide  shift along the direction of the orbital motion an improvement in
a scroll type compressor unit   65    whereby the fluid pockets change
their volume. 



2    3               0 043 701                       4 One of the end plate
means has two holes formed     such a manner that center 0' of orbiting
spiral through it. The holes are so arranged that the      element 1
revolves around the center 0 of fixed wrap means of the other scroll member
simul-        spiral element 2 with a radius of 0-O' and the taneously
crosses over the holes. A control         rotation of orbiting spiral
element 1 is prevented, means is disposed at the holes for controlling the
the location of the pair of fluid pockets 3a and 3b opening and closing of
these holes. The displace-   shifts angularly and radially towards the
center of ment volume of each fluid pocket is controlled to   the
interfitted spiral elements with the volume of start the compression at an
intermediate'state by   each fluid pocket 3a and 3b being gradually the
opening and closing of these holes through   reduced, as shown in Figs.
1a-1d. Therefore, the the control means.
fluid in each pocket 3a, 3b is compressed. In another aspect of this
invention, a fluid        The pair of fluid pockets 3a and 3b are passage
means for connecting between these two      connected to one another while
passing the stage holes is provided. An aperture is formed on the     from
Fig. ic to Fig. 1d, and after rotation through fluid passage means to
connect a passageway of      a 360 angle as shown in Fig. la, both fluid
the fluid passage means with a suction chamber,    15    pockets 3a and 3b
are disposed at the center i.e., a low pressure area. The control means is
portion and are completely connected to one disposed at the opening of the
aperture to control  another to form a single pocket. The volume of
communication between the two holes and the         the connected single
pocket is further reduced by low pressure area. Therefore, the capacity of
the   further revolution of 90, as shown in Figs. lb and compressor changes
by changing the com-    20   1c. During the course of rotation outer spaces
pression starting volume of the fluid pockets       which open in the state
shown in Fig. 1b change through the opening of the aperture, which in
as shown in. Figs. ic, id and 1a to form new turn, can be controlled by
external environment     sealed off pockets in which fluid is newly en-
conditions, such as the temperature in the          closed as shown in Fig.
1a. passenger compartment.                         25     Accordingly, if
circular end plates are disposed The invention will now be described, by
way of     on, and sealed to, the axial faces of spiral example, with
reference to the accompanying          elements 1 and 2, respectively, and
if one of the drawings, in which:-                                end
plates is provided with a discharge port 4 at Figs. 1a-1d are schematic
-views illustrating     the center thereof as shown in the figures, fluid
is i the movement of interfitting spiral elements to   30   taken into the
fluid pockets at the radial outer compress a fluid;
portions and is discharged from the discharge Fig. 2 is a vertical
sectional view  of a          port 4 after compression. compressor unit of
the scroll type according to an     Referring to Fig. 2 a refrigerant
compressor unit embodiment of this invention;                        of the
embodiment shown includes a compressor Fig. 3 is an exploded perspective
view of a fixed    35    housing 10 comprising a cylindrical housing 11, a
scroll member in one embodiment of this             front end plate 12
disposed to a front end portion invention;
of cylindrical housing 11 and a rear end plate 13 Fig. 4 is an exploded
perspective view of a        disposed to a rear end portion of cylindrical
modification of the embodiment. of Fig. 3;           housing 11. An opening
is formed in front end Fig. 5 is a schematic view illustrating an air   40
plate 12 and a drive shaft 15 is rotatably conditioning control circuit;
and                    supported by a bearing means, such as a ball Figs.
6a-6d are schematic views illustrating       bearing 14 disposed in the
opening. Front end the operation of volume changing means.
plate 12 has an annular sleeve portion 16 project- Before the preferred
embodiments of this          ing from  the front end surface thereof and
invention are described, the principle of operation    45  surrounding
drive-shaft 15 to define a shaft seal of a scroll type compressor unit is
described with   cavity 17. A shaft seal assembly 18 is assembled reference
to Figs. la-1d. The scroll type com-      on drive shaft'15 within shaft
seal cavity 17. A   i pressor unit is operated by moving a sealed off
pulley 19 is rotatably supported by a bearing fluid pocket from a low
pressure region to a high    means 20 which is disposed on the outer
surface pressure region.                               50    of sleeve
portion 16. An electromagnetic annular Figs. 1a-1d may be considered end
views of a       coil 21 is fixed to the outer surface of sleeve compressor
wherein the end plate is removed          portion 16 by a support plate 211
and is received and only spiral elements are shown. Two spiral      in an
annular cavity of pulley 19. An armature elements 1 and 2 are angularly and
radially offset   plate 22 is elastically supported on the outer end and
interfit with one another. As shown in Fig. la,    55   of drive shaft 15
which extends from  sleeve the orbiting spiral element 1 and fixed spiral
portion 16. A magnetic clutch comprising pulley element 2 make four line
contacts as shown at        19, magnetic coil 21 and armature plate 22 is
four points A-D. A pair of fluid pockets 3a and 3b  thereby formed. Thus,.
drive shaft 15 is driven by are defined between line contacts D-C and line
an external drive power source, for example, an contacts A-B, as shown by
the dotted regions.   60   engine of a vehicle through a rotational force
The pair of fluid pockets 3a and 3b are defined not  transmitting means
such as the above mentioned 



only by thw walls of both spiral elements 1 and 2    magnetic clutch. but
also by the end plates from which these spiral     Front end plate 12 is
fixed to the front end elements extend. When orbiting spiral element 1
portion of cylindrical housing 11 by bolts (not is moved in relation to
fixed spiral element 2 in    65   shown), to thereby cover an opening of
cylindrical 3    5                   0043 701                       6
housing. A seal is formed about the opening by a   surface, which is
opposite the side thereof from seal member 23 disposed  between  facing
which spiral element 272 extends. A discoid or surfaces of the front end
plate 12 and the         short axial bushing 29 is fitted into boss 273,
and cylindrical housing 11. Rear end plate 13 is      rotatably supported
therein by a bearing means, provided with an annular projection 131 to form
a   5    such as a needle bearing 30. An eccentric hole discharge
passageway 24. The projection 131       (not shown) is formed in bushing 29
radially extends inwardly whereby an inner chamber of       offset from the
center of bushing 29. The drive pin rear end plate 13 is divided into a
suction        is fitted into the eccentrically disposed hole. chamber 25
and discharge passageway 24 by          Bushing 29 is therefore driven by
the revolution of projection 131. Rear end plate 13 has a fluid inlet  io
the drive pin and permitted to the rotate by needle port and a fluid outlet
port, which respectively are  bearing 30. Orbiting scroll member 27 is
thereby connected to the suction chamber 25 and dis-       allowed to
undergo the orbital motion by the charge passageway. 24. Rear end plate 13
rotation of drive shaft 15 while the rotation of together with a circular
end plate 261 of fixed    orbiting scroll member 27 is prevented by the
scroll member 26 is fixed to rear end portion of   16 rotation preventing
mechanism 31. cylindrical housing 11 by bolts (not shown).        Rotation
preventing mechanism 31 is disposed Circular end plate 261 of fixed scroll
member 26 is  around boss 273 and comprises an Oldham plate. disposed
between cylindrical housing 11 and rear   311 and an Oldham ring 312.
Oldham plate 311 is end plate 13 and is secured to cylindrical housing
secured to a stepped portion of the inner surface 11. The opening of the
rear end portion of   20   of cylindrical housing 11 by pins 32. Oldham
ring cylindrical housing 11 is thereby covered by       312pace between
circular end plate 261. Therefore, an inner        Oldham  plate 311 and
circular. plate 271 of chamber 111 is sealed to form a low pressure
orbiting scroll member 27. Oldham plate 311 and space in cylindrical
housing 11.                 Oldham ring 312 are connected by keys and Fixed
scroll member 26 includes circular end   26   keyways whereby Oldham ring
312 is slidable in a plate 261 and a wrap means or spiral element 262
first radial direction. Oldham ring 312 and circular affixed to or
extending from one side surface of   plate 271 are also connected by keys
and keyways circular plate 261. Spiral element 262 is disposed  whereby
orbiting scroll member 27 is slidable in a in inner chamber 111 of
cylindrical housing 11. A  second radial direction which is perpendicular
to hole or suction port (not shown) is formed  30   the first radial
direction.- through circular plate 261 which communicates
Accordingly, orbiting scroll member 27 is between suction chamber 25 and
inner chamber       slidable in one radial direction with Oldham ring 111
of cylindrical housing 11. A hole or discharge  312, and is slidable in
another radial direction port 263 is formed through circular plate 261 at a
independently. The second radial direction is position near to the center
of spiral element 262  36    perpendicular to the first radial direction.
There- and is connected to discharge passageway 24     fore, orbiting
scroll member 27 is prevented from An orbiting scroll member 27 is also
disposed    rotating but is permitted to move in two radial in inner
chamber 111. Orbiting scroll member 27    directions perpendicular to one
another. also comprises a circular end plate 271 and a        Oldham ring
312 is provided with a plurality of wrap means or spiral element 272
affixed to or   40    holes or pockets, and a bearing means, such as
extending from one side surface of circular plate  balls 33, each having a
diameter which is longer 271. The spiral elements 262, 272 interfit at an
than the thickness of Oldham ring 312. The balls angular offset of [err]
and a predetermined radial  33 are retained in pockets-of Oldham ring 312.
offset to make a plurality of line contacts 'arid  Balls 33 contact and
roll on the surface of Oldham define at least one pair of sealed offfluid
pockets  45   plate 311 and circular plate 271. Therefore, the between both
spiral elements 262, 272. Orbiting    thrust load from orbiting scroll
member 27 is scroll member 27 is connected to a driving        supported on
Oldham plate 311 through balls 33. mechanism  and a rotation
preventing/thrust        When drive shaft 15 is rotated by the external
bearing mechanism. These two mechanisms            drive power source
through the magnetic clutch, effect orbital motion by rotation of drive
shaft i5   50 the drive pin is eccentrically moved by the to thereby
compress fluid in the fluid pockets as  rotation of drive shaft 15.
Eccentric bushing 29 is the fluid passes through the compressor unit.
driven eccentrically because it follows the motion Driving mechanism of
orbiting scroll member      of the drive pin. Therefore, orbiting scroll
member 27 includes drive shaft 15 which is rotatably      27 is allowed to
undergo the orbital motion, while supported by front end plate 12 through
ball 55    the rotation of orbiting scroll member 27 is bearing 14. Drive
shaft 15 is formed with a disk   prevented by rotation preventing mechanism
31. portion 151 at its inner end portion. Disk portion  The fluid, or
refrigerant gas, introduced into 



151 is rotatably supported by a bearing means,     suction chamber 25 is
taken into a pair of fluid such as a ball bearing 28, which is disposed in
a  pockets from outer end of spiral elements 262, front end opening of
cylindrical housing 11. A   60   272, and, as orbiting scroll member 27
orbits, fluid crank pin or drive pin projects axially from an end  in the
fluid pocket is moved to the center of the surface of disk portion 151 and
is radially offset  spiral element with a consequent reduction of from the
center of drive shaft 15. Circular plate  volume. The compressed fluid is
discharged into 271 of orbiting scroll member 27 is provided with
discharge passageway 24 from the fluid pocket of a tubular boss 273
projecting axially from an end   65   spiral element center through
discharge port 263, 4    7                   0 043 701
8 and therefrom discharged through the outlet port   operated, as described
above referring to Figs. to an external fluid circuit, for example, a
cooling  la-id. circuit.                                             When
detecting means 35b detects a pressure Two holes 34a and 34b are formed in
circular     in the fluid circuit below the desired pressure, plate 261 of
fixed scroll member 26, the holes     magnetic valve means 35a is operated
to open being so arranged that an axial end surface of     holes 34a, 34b.
Therefore, the fluid which has spiral element 272 of orbiting scroll member
27    been taken into the sealed off fluid pocket is simultaneously
crosses. over the two holes. A      leaked from the sealed off fluid
pockets 3a, 3b to control means 35a is disposed at one endopening
suction chamber 25 of rear end plate 13, as shown of each hole 34a, 34b
to-control the opening and'  in Fig. 6a. This leaking state continues until
the closing of each hole, as shown in Fig. 3.          axial end surface of
spiral element 271 of orbiting A refrigerant circuit for an  automobile air
scroll member 27 passes over the holes 34a, 34b, conditioner is illustrated
in Fig. 5. The circuit  as shown in Fig. 6b. Whereby; the actual includes a
condenser 36, one end portion of       compressing stroke of fluid pockets
3z, 3b starts which is connected to the fluid outlet port of the    15
after spiral element 272 of orbiting scroll member compressor 10, a
receiver/dryer 37, an expansion   27 crosses over two holes 34a, 34b. The
volume of valve 38 and an evaporator 39, one end portion of  the fluid
pockets 3a, 3b at the time when the which is connected to the fluid inlet
port of the  pockets are sealed from the suction chamber 25 compressor 10.
The magnetic clutch MC is           and compression actually begins is
thereby connected to a battery 42 which is controlled    20   reduced. In
-this manner the capacity of the through  a thermostat 43 disposed in the
compressor is reduced. passenger compartment of the automobile.
A theoretical' displacement volume V, of scroll Valve means 35 comprises a
means for  controll-  type compressor is given by; ing the passage of
fluids through the holes  34 Valve means 35 includes a magnetic solenoid
25               [err] valve means 35a and a detecting means 35b.  In one
embodiment of this invention, as show  in         where H is height of
spiral element, P is pitch of Fig. 5, detecting means 35b is disposed on
the     spiral element,[err] is final involute angle of spiral outlet
portion of evaporator 39 for detecting       element, i.e., the complete
angular extent of the outlet pressure of evaporator 39. Therefore,   30
spiral element from  its innermost tip to its' magnetic solenoid valve
means 35a is controlled    outermost tip, and Ro is given by Ro=Rg . n-t,
by the pressure difference of evaporator  39       where Rg is a radius of
the generating circle of the through detecting means 35b. Because  the
involute spiral, and t is thickness of spiral pressure of the evaporator
outlet depends on the   element. air temperature which passes through  the
35        Thus, for example, when the outermost evaporator for heat
exchange, the outlet pressure  involute angle [err] is 6[err] and the
involute angle is dependent on the air temperature. Usually, the  where the
compression starts when valves are outlet pressure of the evaporator lowers
as the    open [err] is 4[err] the displacement volume V2 is temperature in
the evaporator lowers. Such a       reduced by 44.4% from the maximum
displace- condition generally occurs when the temperature   40   ment
volume VI. in the passenger compartment has been lowered to a desired
temperature level and only a small or gradual elevation of the temperature
occurs,                        [ERR] because the temperature of the air
pasting through the evaporator is relatively low. To hold the car interior
temperature at the desired level,   According to this construction, the
capacity of operation of the compressor at its full capacity is  the
compressor unit can be easily changed not required and also it is not
desirable because  because of changes in the external environment, such
operation places a high load on the engine.   i.e., changes in the
passenger compartment' The opening of holes 34a, 34b allow  the   50
temperature, and load on engine can thereby be compression capacity of the
compressor to be       reduced. This occurs because the fluid in the
lowered to thereby lower the load on the engine    sealed off fluid pocket
is leaked through the holes under such a condition.
by operation of the magnetic valve means which 



is controlled by the changes in the external Referring to Fig. 1 and Fig.
6, the operation of a displacement volume changing means for fluid  55
environment. For example, when the temperature pockets will be described.
of the fluid passing through evaporator 39 is low due to cool air passing
through the evaporator, When the terminal end portion of both spiral
the pressure of the fluid at the outlet of the elements 262, 272 are fitted
against opposite      evaporator will be lowered and this pressure
sidewalls of the other spiral element by the orbital   60   reduction will
be sensed by the detecting means motion of orbiting scroll member 26, a
pair of     35b. fluid pockets 3a, 3b are sealed off and formed at    Fig.
4 illustrates a modified construction of a the same time, as shown in Fig.
la. If the two     mechanism for changing the volume in the fluid holes
34a, 34b are closed by magnetic valve        pockets. In this construction,
a fluid passage means 35a, the  compression  is normally   65   means 41
connects the two holes 34a, 34b. Fluid 5    9                   0 043 701
10 passage means 41 comprises a passage plate 411       with said low
pressure fluid chamber 125)   n within which is formed a fluid passageway
412 at     movement of said pair of sealed-off fluid poc one of its side
surfaces. An aperture 413 is formed  said pair of holes 134) are located at
such a on the plate 411 for connecting fluid passageway     position that
they are simultaneously crossed by 412 with suction chamber 25 of rear end
plate 13.  5   the other wrap, said pair of holes (34) are A valve means,
such as a single magnetic             associated with valve means (35), and
said valve solenoid valve means 35a is disposed on the          means (35)
are positively controlled, whereby aperture 413 for controlling the opening
and         when the valve means (35) are open fluid in the closing of
aperture 413. Therefore, a single valve   pair of fluid pockets is
permitted to flow back into means can modulate the displacement volume
10   said low pressure chamber (25) during movement compared to the two
valve means required for the     of said pair of fluid pockets, effective
compression first  embodiment.  Alternatively,  the  fluid       only
starts when said pair of holes (34) have been passageway may be formed in
circular plate 261       crossed by the other wrap and the pair of fluid of
fixed scroll member 26. Such a fluid passage-     pockets are sealed off,
and the displacement way is illustrated by dotted lines in Fig. 3. It will
be    15   volume is thus controlled by operation of said understood that
one of holes 34a and 34b is          valve means (35). closed at the end
shown opening into the rear          2. An apparatus as claimed in claim 1,
charac- surface of the circular plate 261 whilst the corres-  terised in
that said holes (34) are formed in said ponding valve is omitted.
first end plate means (261) of said fixed scroll Our co-pending  EP-A-43702
discloses a    20    member (261. scroll type fluid displacement apparatus
in which      3. An apparatus as claimed in claim 1, charac- two holes are
formed in an end plate of one of the   terised in that fluid passage means
(41) is scroll members and a tubular passage connects        disposed
between said holes (34) for connecting the holes together. The arrangement
is such that     together the pair of fluid pockets, said fluid two fluid
pockets are connected together via the    25    passage means (41) is
formed with an aperture holes and the passage during movement of the   -
(413) for communication with said low pressure orbiting scroll member
through a certain orbiting  .  fluid chamber (25), and said valve means
(35) is angle. This serves to minimize differences in        disposed at
said aperture (413) for controlling the pressure between the fluid pockets.
opening and closing of said aperture (413). 30     4. An apparatus as
claimed in claim 3, charac- Claims
terised in. that said fluid passage means (41) comprises a passage plate
(411) within which is 1. A scroll type fluid displacement apparatus
formed a fluid passageway (412). including a housing (10) having a fluid
inlet port     5. An apparatus as claimed in claim 3, charac- and  a  low
pressure  fluid  chamber (25)    35   terised in that said fluid passage
means (41) communicating with said fluid inlet port, a fixed    comprises a
fluid passageway (412) which is scroll member (26) fixedly disposed
relative to      formed in said end plate means (261) of said fixed said
housing (10) and having a first end plate       scroll member (26). means
(261) from  which a first wrap means             6. An apparatus as claimed
in any one of the extends into the interior of said housing (10), an    40
preceding claims, characterised in that said valve orbiting scroll member
(27) having a second end      means (35) comprises magnetic solenoid valve
plate means (271) from which a second wrap           means. means (272)
extends, one of said first and second end plate means having at least one
hole which is    Patentanspruiche associated with valve means,  said first
and    45 second wrap means (262, 272) interfitting at an        1.
Spiralfluidverdrcngervorrichtung mit einem angular and radial offsetto
makeaplurality of line   Gehause (10), das eine erste Fluideinlagoffnung
contacts to define at least one pair of sealed-off   und eine
Niederdruckfluidkammer (25), die in 



fluid pockets, said fluid pocket being connected to  Verbindung mit der
FluideinlaBoffnung steht, said low pressure fluid chamber (25) through said
so    aufweist, einem befestigten Spiralteil (26), das at least one hole at
a time when said valve means    relativ zu dem Gehause (10) feststehend
ange- is open, a driving  mechanism  including  a          ordnet ist, und
eine erste Endplatteneinrichtung rotatable drive shaft (15) connected to
said orbit-  (261), aus der ein erstes gewundenes Teil in das ing scroll
member (27) to effect orbital motion of   Innere des Gehiuses (10)
herausragt, aufweist, said orbiting scroll member (27), and a rotation
55    einem  umlaufenden Spiralteil 127), das eine preventing mechanism
(31) connected to said         zweite Endplatteneinrichtung (271), aus der
ein orbiting scroll member (27) to prevent the           zweites gewundenes
Teil (272) herausragt, rotation of said orbiting scroll member (27) during
besitzt, wobei die eine der ersten und zweiten the orbital motion of said
orbiting scroll member    Endplatteneinrichtungen    mindestens   eine
(27), whereby said fluid pockets move and their   60    Bohrung, die mit
einer Ventileinrichtung ver- volumes change upon orbital motion of said
bunden ist, aufweist, das erste und zweite ge- orbiting scroll member (27),
characterised in that   wundene Teil (262, 272) in einem winkelmaBigen said
one of said first and second end plate means    und radialen Abstand
zueinander eingepal~t sind, (261, 271) is provided with a pair of holes
(34) for  um eine Mehrzahl von Linienberuhrungsstellen connecting said pair
of sealed-off fluid pockets   65   zu  besitzen, die mindestens ein Paar
von 6    -9                   0 043 701                        10 passage
means 41 comprises a passage plate 411   with said low pressure fluid
chamber (25)  ing within which is formed a fluid passageway 412 at
movement of said pair of sealed-off fluid poc one of its side surfaces. An
aperture 413 is formed  said pair of holes (34) are located at such a on
the plate 411 for connecting fluid passageway     position that they are
simultaneously crossed by 412 with suction chamber 25 of rear end plate 13.
-5   the other wrap, said pair of holes (34) are A valve means, such as a
single magnetic             associated with valve means (35), and said
valve solenoid valve means 35a is disposed on the          means (35) are
positively controlled, whereby aperture 413 for controlling the opening and
when the valve means (35) are open fluid in the, closing of aperture 413.
Therefore, a single valve   pair of fluid pockets is permitted to flow back
into means can modulate the displacement volume   10   said low pressure
chamber (25) during movemerit compared to the two valve means required for
the     of said pair of fluid pockets, effective compression first
embodiment.  Alternatively,  the  fluid       only starts when said pair of
holes (34) have been passageway may be formed in circular plate 261
crossed by the other wrap and the pair of fluid of fixed scroll member 26.
Such a fluid passage-    pockets are sealed off, and the displacement way
is illustrated by dotted lines in Fig.3. It will be    15   volume is thus
controlled by operation of said understood that one of holes 34a and 34b is
valve means (35). closed at the end shown opening into the rear          2.
An apparatus as claimed in claim 1, charac- surface of the circular plate
261 whilst the corres-  terised in that said holes (34) are formed in said
ponding valve is omitted.                            first end plate means
(261) of said fixed scroll Our co-pending  EP-A-43702 discloses a    20
member (261. scroll type fluid displacement apparatus in which      3. An
apparatus as claimed in claim 1, charac- two holes are formed in an end
plate of one of the   terised in that fluid passage means (41) is scroll
members and a tubular passage connects        disposed between said holes
(34) for connecting the holes together. The arrangement is such that
together the  pair of fluid pockets, said fluid two fluid pockets are
connected together via the    25    passage means (41) is formed with an
aperture holes and the passage during movement of the        (413) for
communication with said low pressure orbiting scroll member through a
certain orbiting    fluid chamber (25), and said valve means (35) is angle.
This serves to minimize differences in        disposed at said aperture
(413) for controlling the pressure between the fluid pockets.
opening and closing of said aperture (413). 30     4. An apparatus as
claimed in claim 3, charac- Claims
terised in that said fluid passage means (41) comprises a passage plate
(411) within which is 1. A scroll type fluid displacement apparatus
formed a fluid passageway (412). including a housing (10) having a fluid
inlet port     5. An apparatus as claimed in claim 3, charac- and  a  low
pressure  fluid  chamber (25)    35   terised in that said fluid passage
means (41) communicating with said fluid inlet port, a fixed    comprises a
fluid passageway (412) which is scroll member (26) fixedly disposed
relative to      formed in said end plate means (261) of said fixed said
housing (10) and having a first end plate       scroll member (26). means
(261) from which a first wrap means              6. An apparatus as claimed
in any one of the extends into the interior of said housing (10), an    40
preceding claims, characterised in that said valve orbiting scroll member
(27) having a second end      means (35) comprises magnetic solenoid valve
plate means (271) from which a second wrap           means. means (272)
extends, one of said first and second end plate means having at least one
hole which is    Patentanspruche 



associated with valve means, said first and    45 second wrap means (262,
272) interfitting at an        1. Spiralfluidverdrangervorrichtung mit
einem angular and radial offset to make a plurality of line  Gehause (10),
das eine erste Fluideinla~offnung contacts to define at least one pair of
sealed-off   und eine Niederdruckfluidkammer (25), die in fluid pockets,
said fluid pocket being connected to  Verbindung mit der FluideinlaB ffnung
steht, said low pressure fluid chamber (25) through said    50    aufweist,
einem befestigten Spiralteil (26), das at least one hole at a time when
said valve means    relativ zu dem Gehause (10) feststehend ange- is open,
a driving mechanism  including. a           ordnet ist, und eine erste
Endplatteneinrichtung rotatable drive. shaft (15) connected to said orbit-
(261), aus der ein erstes gewundenes Teil in das ing scroll member (27) to
effect orbital motion of  Innere des Gehiuses (10) herausragt, aufweist,
said orbiting scroll member (27), and a rotation  . 55    einem
umlaufenden Spiralteil (27), das eine preventing mechanism  (31) connected
to said         zweite Endplatteneinrichtung (271), aus der ein orbiting
scroll member (27) to prevent the           zweites  gewundenes Teil (272)
herausragt, rotation of said orbiting scroll member 27) during   besitzt,
wobei die eine der ersten und zweiten the orbital motion of said orbiting
scroll member   Endplatteneinrichtungen    mindestens   eine (27), whereby
said fluid pockets move and their   60  Bohrung, die mit eiaer
Ventileinrichtung ver- volumes change upon orbital motion of said
bunden ist, aufweist, das erste und zweite ge- orbiting scroll member (27),
characterised in that   wundene Teil (262, 272) in einem winkelmal3igen
said one of said first and second end plate means    und radialen Abstand
zueinander eingepalt sind, (261, 271) is provided with a pair of holes (34)
for  um eine Mehrzahl von Linienberuhrungsstellen connecting said. pair of
sealed-off fluid pockets    65  zu besitzen, die mindestens ein Paar von 6
11                 0 043 701                      12 gegeneinander
abgedichteten   Fluidtaschen         5, dadurch gekennzeichnet, daB die
Ventilein- bilden, und die Fluidtasche mit der Niederdruck-    richtung
(35) eine Magnetspulenventileinrichtung fluidkammer (25) uber mindestens
eine Bohrung       Aufweiist.. zu einem Zeitpunkt, wenn die
Ventileinrichtung geoffnet ist, verbunden ist, einer Antriebsein- richtung,
die eine drehbar Antriebswelle (15), die  5   Revendications mit dem
umlaufenden Spiralteil .(27). verbunden ist, . urn eine umiaufende Bewegung
des urn-         .. Appareil de d6placement de fluide, du type A laufenden
Spiralteils (27) zu bewirken, und eine    voluts imbriquees, comprenant un
carter (10) Drehverhinderungseinrichtung (31), die mit dam      muni d'un
orifice d'entree de fluid et d'une umlaufenden Spiraltail (27) verbunden
ist, urm die   .  chambre  de  fluide  basse  pression  (25) Drehung . des
umlaufenden  Spiralteils  (27)       communiquant avec cet orifice d'entree
de fluide, wahrend. der umlaufenden  Bewegung  des             un :liment
de volute fixe 26.mont6 de facon fixe umlaufenden Spiralteils (27) zu
verhindern, auf-    par rapport au carter (10) et comportant des waist,
wodurch sich die Fluidtaschean bewegen    ,5   premiers moyens de plaque
d'extremite (261) und sich deren Volumen durch die umlaufende.        d'ob
partentdes premiersmoyens d'enroulement Bewegung. des umlaufenden
Spiralteils *(27)        .:pn. rant A l'interieur du carter (10), un
el6ment andert, dadurch gekennzeichnet, daB die eine der    de volute
orbital (27) comportant des seconds ersten und zweiten
Endplatteneinrichtungen (261,    moyens de plaque d'extremite i271) d'ou
partant 271) mit einem  Paar Bohrungen  (34) zur    20   des-seconds moyns
d'enroulement (272), 'une Verbindung  des Paares der gegeneinander
des premiers et seconds moyens de plaque abgedichteten Fluidtaschen mit der
Niederdruck-     d'extr~nit6 comportant au moins un trou associ6
fluidkammer (25) .wahrend der Bewegung des    .-          des moyens de
soupape, les premiers et Paares der gegeneinander abgedichteten Fluid-.
seconds moyens d'enroulement (262, 272) taschen versehen ist, das Paar
Bohrungen (34) in    scalage angulaire at radial einer solchem Position
angeordnet ist, daB diese      ur former un certain nor pou fbmru   eti
bra de 1lignes de gleichzeitig von dem anderen gewundenen Tell
contact permettant de definir au moins une pair uberkreuzt werden, das Paar
Bohrungen (34) mit      de. proches a fluide etanches, ceq poches A fluide
der Ventileinrichtung (35) in Verbindung steht,    - tant reliees a la
chambre de fluide basse und die Ventileinrichtung. (35) gesteuert wird,
30    pression (25) par ce trou au mnoins unique, au  / wodurch wahrend der
Bewegung des Paares der         moment oua les moyens de soupape sont
ouverts, Fluidtaschen bei geoffneter Ventileinrichtung (35)  un mecanisme
d'entrainement comprenant un j das Fluid in dem Paar der Fluittaschen
zuruck in   .arbre d'entrainement en rotation (15) relie a' die
Niederdruckkammer  (25) :flieBt,  eine         l'61ernent de volute orbital
(27) pour produire la wirkungsvolle Verdichtung nur dann beginnt,   3
mouveneint orbital de cet element de volute wenn das Paar der Bohrungen
(34) von dem            orbital (27), et un mecanisme antirotation (31)
anderen gewundenen Teil uberquert wurde und         relii A i'6lement de
volute orbital (27) pour damit das Paar der Fluidtaschen abgedichtet ist,
empfcher la rotation .de cat element de volute und das Verdrangervolumen
auf diesa Weise           orbital 127) pendant ie mouvement orbital de cat 



durch den Betrieb der Ventileinrichtung (35) .      elementde volute
orbital.(27), Ce qui permet de gesteuert wird.   .-0    deplacer les poches
a fluide et de faire varier leur 2. Vorrichtung nach Anspruch 1, dadurch
ge-       volume par suite du mouvement .orbital de kennzeichnet, daB die
Bohrungen (34) in der         I'6lement de volute orbital (27) appareil
carac- ersten  Endplatteneinrichtung  (261) des fast-      terise en ce que
celui ci-dessus des premiers et stehenden Spiralteils (26) gebildet sind.
i     seconds moyen de plaque d'extremite (261, 271) 3. Vorrichtung nach
Anspruch 1, dadurch ge-       est muni d'une paire de trous (34) destin6a A
relier kennzeichnet, daB eine FluiddurchlaBeinrichtung     ia paire de
poches A fluide Mtanchea  la chambre (41) zwischen den Bohrungen (34)
angeordnet ist,    de fluide basse pression (25) pendant le mouve- um das
Paar der Fluidtaschen miteinander zu         ment de cette pair de poches A
fluide etanches, en verbinden, die Fluiddurchlal3einrichtung (41) mit   50
ce que les trous de la paire de trous (34) sont einer Offnung (413) zur
Verbindung mit der          places dans une autra position tall. qu'ils
soient Niederdruckfluidkammer (25) gebildet ist, und die   simuhtanement
coup6s par I'autre enroulement, Ventileinrichtung (35) an der Offnung (413)
zur     en ce qua cette paire de trous .(34) est associee A Steuerung des
Offnens und Schlieaens der            des- moyens de soupape (35),.et en ce
qua ces Offnung (413) angeordnet ist.   -                   moyens de
soupape (35) sont efficacement 4. Vorrichtung nach Anspruch. 3, dadurch ga-
commandes, de sorte que lorsque les moyens de kennzeichnet, daB die
Fluiddurchlaleinrichtung      soupape (35) sont ouverts, 16 fluide contenu
dans (41) eine Durchlafplatte (411), in der ein Fluid-   Ia paire de poches
a fluide pout revenir en arriere durchlaB (412) gebildet ist, aufweist.
dans le chambre basse pression (35) pendant le 5. Vorrichtung nach Anspruch
3, dadurch ge-   60    mouvement de la paire de poches A fluide, la
kennzeichnet, daB die FluiddurchlaBeinrichtung      compression  effective
ne commencant que (41). einen  FluiddurchlaB  (412), der in der
lorsque les trous de la paire de trous (34) ont ete Endplatteneinrichtung
(261) des feststehenden       coupes par I'aure enroulement, et lorsque
Spiralteils (26) gebildet ist, aufweist        .    I'etancheite des poches
a fluide est assures, le 6. Vorrichtung nach einem der Anspruche 1 bis  65
volume de deplacement .tant ainsi commande 7 I,,'' ',,     111111111111 1
11111 111111    ,o                   ma'ens'e13       0 043.701    p
s     ' 14 par le fonctionnement .des moyens de soupape           4.
Appareil selon la revendication 3, caracteris (35).
en ce quo les moyens de passage de fluide (41) 2. Appareil selon la
revendication 1, caracterise   sont constitues par une plaque de passage
(411) en ce que les trous (34) sont formes dans les         dans laquelle
est forme un passage de fluide, premiers moyens de plaque d&extr6mit6 (261)
de   5    (412). I'h61ment do. volute fixe .(26). 3. I' pparent se
-volontea rixevondicaton 1. 'aa-,,5. Appareii selon la revendication 3,
caracteris6 3. Appareil selon la revehdication 1, caracters      nc  u  e
oes'epsaed  lie11 en co quo des moyens de passage de fud (   .sont coe
qoesl  mens do passage de fluide (41) sont dsposesentroIp tras (34 pour
ollersont constituds prupasge do fluide (412) eontdisembles paire dolpoes.
trou f3d, pou;.,rer -    forme dans ley moyens de plaque d'extremite do
l passage do flude (ph41) 6tant   m oons d'une 0   (261) de l'el6ment de
volute fixe (26). de  assge.de lude.(41 6tntmunils d'une ouverture (413)
destinee a assurer la communica-       6. Appareil selon. une  quelconque
des tion avec la chambre do fluide basso pression         revendications
precedentes,caractris en ce quo (25), et en ce que les moyens de soupape
(36) sont   les mavens do soupape(35) sont constitues par dispos6s
A.Jendroit de cette ouverture (413) pour  5    des --myens  de  soupape
magnetiques  a commander l'ouverture et la fermeture de cette
:sol6noide. ouverture (413) 20 25 30 35 40 45 50 55 60 65    


