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~~~~~~~~~u.s. Patent No. 3,988,79.9 discloses a Scroll tye apparatus
herein a drivilng Mechanism. for an Thiscripinveto   rltstosrl-tp
lidobtngsrl member include means whcar desiigne tor resolve the problem of
wear of the diplcvent appareatus.  to.                      spiralYd
elmnsan  omintain the sealing of the d5plcrll-typ  apparatus.
haebeielkoni.fudpces  h  rvn mechanism comprises the prior art. For
example, U.S. Patent o 0,8       a drive shaft, a pivot pin projcationgofe
from  n disclses ' devce icludng two scroll Members   srac of the drive
shaft at a loaio  ffe fo easche havg anedpaeand a spiroidal or
the axis of the shaft, ad scrollnshuftlprojecting from invlut spairgal.
elmnt    6 h  end plate. The       aenpltofherbing scroll member and a
scvollt membrsl alre mant -.ained angularly Offset  swing  link which  is
oprativlycnneteds so tht thespirl elments interfit at a pluralt ofbetween
the pivot Pin  n   colsat nti line ontactsbtenthe   ir s .piral curved
surfaces,   costruction; the orbitalrduofterbin thereb~y to seal off and
define at least one' pai o  scroll member may chang due to wieariofnthe
flui pocets.The relative orbital motion of these: 5   spiral  elements  or
de To e dimnsional scroll members-  cassr iie otacts t&rbe
inacuacies of the spiral elements. Tesigln shifte  alon  the  piralcurved
surfaces arid,'haa cuntrweight for overcbming aprino therfore, calng te s
thevlueothfli                  the co nterfa force acting upon the fixed
scroll pockets. The volume of *un  fthe fluid pockesmemenrfuand alo.i re
outwardly by a spring increases odecreases hepenudent pocket ther adas ire
direction of orbital motio  Thereforenthesrl- 2    mechanism so as to mn  h
aintain sealing of the line type apparatus can;beeuedfooiree, texpn
srl-:,contacts. Accordingly, th sealing  force iparl or pum  fluid. n
cmparion  ihconventionalprovided by a prtion of the centrfgtocead or pmp
fuofs the acscoll-rpeartl by nelasi forc caused by the sprin compressors' f
h  pi.tn ype, a  cmember. However, in the arragemn  icoe comresorhas
certain advantages such as fewer parts ad contnuous  ompression of.
fluid.', 25   in uS. Patent No.: 3,988,799 theiseinfoc is suchas t caue
abnormal wear of the spral However, there have * been several' Problems5,
elements and the spring mehns  orpoi primarily sealing of the fluid
pockets, wea  ftetesaigfrei.cmlctd spirl elment, and outlet and inlet.
portingl       Iti nojct of this invention to provide a fluid~
Althoughvariousimprovements in scroll-type  ~  iPlacement  apparatus.  in
Periua compressors have been disclosed in manyess patets. or eampl, u~.
Paent os. ,884599   cm     resrunit of the scroll-type which has 3,924977,
,994,633, 3,994,635 -and 3,994,636,    excelen  seialgo tel flidmockts
andranti- - suchimprvemnts avenot sufficiently resolved         wearngnfsia
lmet  ufcs tuhes androthernt probem                              Iti
ntebetof this invention to provide a Inpriular, it io desired that. sealing
force at    ~ fuddslcmn  paau~i  atclracm eahln  ontact 6e sufficiently
maintained in a   pressoruiofterl-ypwhchlda scrol-typecompessor becuse te
flid pockets  dynamic balance and, therefore, Prevents.o are defined by the
line, contacts between twO       almost prevents vbaino  h   opesr sprl
lmnts which are interfitted together, and                     rsn
vetothe.i the ine ontats ae shftedalon thsurface Of  .40  According to
theltpresn flinvenionltherenis 'the spiralelementsae towared aogthe etro
prlprovided  a  scroll-yefuddslcmn elements b the orbitl motiono scollmmbr
appaatualnluing a housing having a fluid inlet thereby to move the fluid
pockets to the center oprtad a fud outlet pota'ixdhoscrol membe the spiral
elements with a consequent reductlon    fixedly disposed wihnsadhuinrnavin
of volue and cmpresson of the fluid in the .  4    first enrd plate means
from which first -wa pf okmets Othohehand    , fchecotatpore
means extend, an Orbiting scroll member having which is maintaining the
sealing line contactseodndpaemnsfmwhcscndrp betwen thespiral elementsl
becomes too large,    means extend, said first and second'wrap means wear
of the spiral elements surfaces increases. In  jeftga naglar ffseatlst
tonmae apluaityo view oftitecnact force of both spiral   50  .of line
contacts to' deiea latoecaro elemets mut be uitaby~maiiaine. Howversealed
off fluid pockets, a drive shaft rotatably elmetsc mus e cnnt be suitabely
maintaied Hoevrsupported by said housing, a drive pin eccen- these
conatfcecantbprcslmi-                         trically disposed with
respect to the axis of the facuinge h   prleeetad because         todi
drive shaft at an inner end of said drive shaft and decrease  the
dimensional errors of spiral   55   connected to said obtn   colmme  o
elmet during manufacture, would complicate.      transmitting orbiting
moveme~nt, and a rotation temnfcueosirlelements
preventing means for preventing the rotation of Futhermorefactu lasroe of
spiral elements.si  riin   colmmber during the orbital undertakles orbital
motion to accomplish the fluid  motion of said orbiting scroll member,
whereby compression. Therefore,: the compressor can    60   said fluid
pockets change volume iby the orbital moton  f sidOrbiting scroll Member,
charac- vibrate by virtue of centrifugal force caused by     mteonse  inoha
saidseodndpaemnsf These problems, t                   ~~~~said orbiting
scroll member has an extension These problems e that ispsealn fthl esfluid
diposed on a. side opposite to-'asieuraefo 



pockets or vibration, ri o  opeeyrsle          5    wihsi  eodwa   en
extends a linkage. :by the above  etind patents.                 6       hc
adscn   rpmas              S 2    3                  0037658
4 member is operatively  connected  to  said          motion of the
orbiting scroll member and the extension, said linkage member has an
eccentric     bushing. hole disposed eccentrically with respect to the
The drive shaft and bushing are connected by center of said linkage member,
said drive pin is   the drive pin for transmitting the orbital motion.
inserted in said eccentric hole and is rotatably  5    The drive shaft can
be provided with another pin connected to said linkage member, a center of
connected to the bushing, to thereby restrict the said drive pin is located
on an opposite side to a  range of swing of the bushing around the drive
center of said drive shaft with regard to a straight  pin. line which
passes through the center of said          The drive shaft can also be
provided with two linkage  member and is perpendicular to  con-   10
additional balance weights to cancel the moment necting line passing
through the center of said     caused by the centrifugal force of the
orbiting shaft and the center of said linkage member, said   scroll member
and the balance weight center of said drive pin (154) is also beyond the
The invention will now be described, by way of straight line which passes
through the center of      example, with reference to the accompanying said
shaft and the center of said linkage member    15    drawings, in which:-
in the direction of rotation of said drive shaft, and  Fig. 1 shows a
vertical sectional view of a said linkage member has a first balance weight
compressor unit of the scroll-type according to an for causing a
centrifugal force which equals or. is  embodiment of this invention;
slightly less than the centrifugal force which        Fig. 2 is an exploded
perspective view of the arises from orbiting motion of said orbiting parts,
20    driving mechanism in the embodiment of Fig. 1; whereby the contact
force between said first and.     Fig. 3 is a sectional view taken along a
line second wrap means is generated by only the          llll in Fig. 1
moment created by the positional relationship of      Fig. 4 is an
explanatory diagram of the motion said drive shaft, said drive pin and said
linkage   of the eccentrical bushirig in the embodiment of member.
25    Fig. 1; A preferred form of scroll-type fluid displace-     Fig. 5 is
a perspective view of a modified driving ment apparatus according to this
invention          mechanism; includes a housing having a fluid inlet port
and a    Fig. 6 is an explanatory view of the dynamic fluid outlet port. A
fixed scroll member'is fixedly  balance in the embodiment of Fig. 1;
disposed within the housing and has first end         Fig. 7 is a
perspective view of a rotation plate means to which first wrap means are
preventing mechanism in the embodiment of Fig affixed. An orbiting scroll
member has second       1; and                   . plate means to which
second wrap means are            Fig. 8 is a diagrammatic sectional view
affixed. The first and second wrap means interfit   illustrating the spiral
elements of the fixed and at an angular offset of [err] to make a plurality
of   35    orbiting scroll members; line contacts to define at least one
sealed off fluid pocket. A drive pin is eccentrically disposed at
Detailed   description   of  the   preferred inner end of the drive shaft
and connected to the   embodiments orbiting scroll member for transmitting
an orbital      Referring to Fig. 1, 'a fluid displacement movement through
a bushing. A rotation pre-   40    apparatus in  accordance with the
present venting means is disposed in the housing for        invention, in
particular a refrigerant compressor preventing the rotation of the orbiting
scroll      unit  1 of an embodiment of the present invention member during
the orbital motion of the orbiting    is shown. The unit I includes a
compressor scroll member. Therefore, the fluid pockets        housing 10
comprising a cylindrical housing 11, a changes volume due to the orbital
motion of the   45  front end plate 12 disposed to front end portion of
orbiting scroll member. The second end plate        the cylindrical housing
11 and a rear end plate 13 means of the orbiting scroll member has a boss
disposed to rear end portion of the cylindrical which is disposed on an
opposite side surface of    housing 11. An opening is formed in front end
the second end plate means from the second          plate 12 and a drive
shaft 15 is rotatably wrap means. A bushing is disposed in the boss   50
supported by a ball bearing 14 which is disposed and is rotatably supported
therein. An eccentric    in the opening. Front end plate 12 has a sleeve
hole is formed in an end surface of the bushing.    portion 16 projecting
from  the front surface The drive pin is inserted into the eccentric hole,
thereof and surrounding drive shaft 15 to define a therefore, the bushing
is rotatably supported by    shaft seal cavity. A shaft seal assembly 17 is
the drive pin. A center of drive pin located in an   55    assembled on
drive shaft 15 within the shaft seal opposite side to a center of the drive
shaft with   cavity. A pulley 19 is rotatably supported by a regard to a
straight line which passes through the  bearing means 18 which is disposed
on outer center of the bushing and perpendicular to a        surface of
sleeve portion 16. An electromagnetic connecting line passing through the
center of the   annular coil 20 is fixed to the outer surface of shaft and
the center of the bushing, and beyond    60    sleeve portion 16 and is
received in an annular the straight line passing through the center of the
cavity of the pulley 19. An armature plate 21 is 



shaft and the center of the bushing in the          elastically supported
on the outer end of the drive direction of rotation of the drive shaft. The
shaft 15 which extends from sleeve portion 16. A bushing has a balance
weight to cancel a centri     magnetic clutch comprising pulley 19,
magnetic fugal force which arises because of the orbital   65    coil 20
and armature plate 21 is thereby formed. 3    5                  0 037 658'
6 Thus, drive shaft 15 is driven by an external drive  282 of fixed scroll
member 28 by the distance Ro. power source, for example, a motor of a
vehile     Thereby, orbiting scroll member 30 is allowed to through a
rotational force transmitting means      makeorbital motionofaradius Ro
bytherotation such as the magnetic clutch.                       of drive
shaft 15. As the scroll member 30 orbits, Front end plate 12 is fixed to
front end portion  line contact between both spiral elements 282, of
cylindrical housing 11 by a bolt (not shown) to  and 302 shifts to the
center of spiral elements thereby cover an opening of cylindrical housing
along the surface of the spiral elements. Fluid. 11 and is sealed by an
0-ring 22. Rear end plate 13  pockets defined between the spiral elements
282 is provided with an annular projection 23 on its   and 302 move to the
center with a consequent inner surface to partition a suction chamber 24 10
reduction of volume, to thereby compress the from a discharge chamber 25.
Rear end plate 13     fluid in the pockets. Circular plate 281 of fixed has
a fluid inlet port 26 and fluid outlet port (not  scroll member 28 is
provided with a hole or shown), which respectively are connected to the
suction port 283,.which communicates between suction and discharge chambers
24, 25. Rear end    suction chambers-24 and inner chambers 29 of plate
3,togetherwith a circular end plate 281 are    15   cylindrical housing 11.
A hole or discharge port fixed to the rear end portion of cylindrical
housing  284 is formed through the circular plate 281 at a 11 by a
bolt-nut27. The circular end plate 281 of a      position near the center
of spiral element 282 and fixed scroll member 28 is disposed in a hollow
is connected to discharge chamber 25. Therefore, space between cylindrical
housing 11 and rear      fluid, or refrigerant gas, introduced into chamber
end plate 13 and is secured to cylindrical housing   20   29 from an
external fluid circuit through inlet port 1.1. Reference numerals 2 and 3
represent gaskets  26, suction chamber 24 and hole 283 is taken into for
preventing fluid leakage past the outer pen    fluid  pockets formed
between  both  spiral meter of the end plate 28 and between suction
elements 282 and 302. As scroll member 30 chamber 24 and discharge chamber
25.               orbits, fluid in the fluid pockets is compressed and 25
the compressed fluid is discharged into discharge Fixed scroll member 28,
having an involute center 0, includes the circular end plate 281 and a
chamber 25 from the fluid pocket of the spiral wrap means or spiral element
282 affixed to or     element center through hole 284, and therefrom,
extending from one side surface of circular plate  discharged through an
outlet port to an external 281. Circular plate 281 is fixedly disposed
fluid circuit, for example, a cooling circuit. between the rear end portion
of cylindrical          Referring to Figs. 1, 2 and 3 and driving housing
11 and rear end plate 13. The opening of   mechanism of orbiting scroll
member 30 will be the rear end portion of cylindrical housing 11 is
described. Drive shaft 15, which is rotatably thereby covered by the
circular plate 281. Spiral  supported by front end- plate 12 through ball
element means 282 is disposed in an inner          bearing 14 is formed
with disk portion 151. Disk chamber 29 of cylindrical housing 11         35
portion 151 is rotatably supported by ball bearing An orbiting scroll
member 30, having an          31 which is disposed in a front end opening
of involute center 0, is also disposed inthe chamber'  cylindrical housing
11. An inner ring of the ball 29. Orbiting scroll member 30 also comprises
a     bearing 31 is fitted against a collar 152 formed circular end plate
301 and a wrap means or spiral  with disk portion 151, and other outer ring
is fitted element 302 affixed to or extending from one side  against a
collar 111 formed at front end opening surface of circular plate 301. The
spiral element  of cylindrical housing 11. An inner ring of ball 302 and
spiral element 282 of fixed scroll member  bearing 14 is fitted against a
stepped portion 153 29 interfit at an angular offset of '180 and at a  of
driving shaft 15 and an outer ring of ball determined radial offset.
Orbiting scroll member   bearing 14 is fitted against a shoulder portion
121 30 is connected to a drive mechanism and to a      of the opening of
front end plate 12. Therefore, rotation preventing/thrust bearing
mechanism.      driving shaft 15, ball bearing 14 and ball bearing These
last two mechanisms effect orbital motion    31 are supported for rotation
without axial at a circular radius Ro by rotation of drive shaft 15
motion. to thereby compress fluid passing through the       A crank pin or
drive pin 154 axially projects to thereby compress fluid passing through
the        from an end surface of disk portion 151 and, Generally, radius
Ro of orbital motion is given  hence, from an end of drive shaft 15, and is
radially offset from the center of drive shaft 15. Circular plate 301 of
orbiting scroll member 30 (pitch of spiral element)-2(wall thickness
is provided with a tubular boss 303 axially of spiral element)
55    projecting from an end surface of the plate 301. The spiral element
302 extends from an opposite 2                             end surface of
the circular plate 301. A discoid or short axial bushing 33 is fitted into
boss 303, and 



As seen in Fig. 8, the pitch (P) of the spiral   rotatably supported
therein by bearing means, elements can be defined by 2nrg, where r is the
60   such as a needle bearing 34. Bushing 33 has a involute circle radius.
The radius of orbital motion  balance weight 331 which is shaped as a
portion Ro is also illustrated in Fig. 8 as a locus of an  of a disc or
ring and extends radially from the arbitrary point Q an orbiting scroll
member 30.    bushing 33 along a front surface thereof. An Center of spiral
element 302 is placed radially    eccentric hole 332 is formed in the
bushing 33 offset from an involute center of spiral element   6  radially
offset from center of the bushing 33. Drive    7                  0 037658
8 pin 154 is fitted into the eccentrically disposed  is supported by
bushing 33 is also subject to the hole 332 within which a bearing 32 may be
rotating moment with radius E2 around center Od applied. Bushing 33 is
therefore driven by the    of drive pin 154 and, hence, the rotating moment
revolution of drive pin 154 and permitted to rotate  is also transferred to
spiral element 302. This by the needle bearing 34. Respective placement
5   moment urges spiral element 302 against spiral of center Os of shaft
15, center Oc of bushing 33,  element 282 with an urging force Fp. Fp acts
and center Od of hole 332 and thus of drive pin   through a moment arm E3
E2 cos o. Since the 154  is shown in Fig. 3. In the position shown in
moments are equal Fp E2 cos 0=Fd E2 sin 8. Fig. 3, the distance between Os
and Oc is the     Thus, urging force Fp=E2 tan e. When orbiting radius Ro
of orbital motiorr twhich is shown there    10  scroll member 30 is driven
through a bushing 33 for purposes of explanation, and when drive pin
having eccentric hole 332, the urging force which 154 is fitted to
eccentric hole 332, center Od of  acts at the line contact between both
spiral drive pin 154 is placed, with respect to [err] on the  elements 302
and 282 will be automatically derived opposite side of a line L1, which is
through Oc and   from the reaction force whereby a seal of the fluid
perpendicular to a line 12 through Oc and Os, and        pockets is
attained. also beyond the line through Oc and Os in           Inaddition,
center Ocof bushing 33 is rotatable direction of rotation A of shaft 15.
This relation-  around center Od of drive pin 154, therefore, if a ship of
centers Os, Oc and Od holds true in all   pitch of a spiral element or a
wall thickness of a rotative positions of drive shaft 15. As seen in
spiral element, due to manufacturing inaccuracy Figures 3 and 4, Od, at
this particular point of  20   or wear, has a dimensional error, distance
[err] motion, is located in the upper left hand quadrant  changes to
correspond the error.Orbiting scroll defined by the lines L1 and L2
member 30 thereby moves smoothly along- the In this construction of a
driving mechanism,     line contacts between the spiral elements. So center
Oc of bushing 33 is permitted to swing    that, if only the urging force Fp
acts on the spiral about the center Od of drive pin 154 at a radius E2
25   element 302 of orbiting scroll member 30 to press as shown in Fig. 4.
Such swing motion of center   it against spiral 282, the center Oc swings
asseen Oc is illustrated as. are [err] in Fig. 4. This  inFig.4, and a
balance weight is not neededwhen permitted swing motion allows the orbiting
scroll  the centrifugal force is not excessive. But, in a member 30 to
compensate its motion for changes    dynamic situation, if bush 33 is not
provided with in Ro due to wear on the spiral elements 282,302    30
balance weight 331, a centrifugal force F1 caused or due to other
dimensional inaccuracies of the   by orbiting motion of orbiting scroll
member 30, spiral elements. When drive shaft 15 rotates, drive  bearing 34
and bush 33 is added to the urging force Fd is exerted at Od to the left
and reaction  force of spiral element 302 acting on spiral force Fr of gas
compression appears at Oc to the  element 282. Therefore, -the contact
force right, both forces being parallel to line Li. There-     between the
spiral elements 282, 302 would also fore, the arm Od-Oc can swing outward
by the'     increase as shaft speed increases. Friction force creation of
the moment generated by forces Fd     between spiral element 302 and 282
would and Fr. Therefore, spiral element 302 of orbiting  thereby be
increased, and wearing of both spiral scroll member 30 is forced toward
spiral element  elements and alsomechanical friction loss would 282 of
fixed scroll member 28 and the orbiting   40  increase. In a situation
where the needle bearing scroll member 30 orbits with the radius [err]
around  34 is omitted, the centrifugal force F1 would arise center Os of
drive shaft 15 of necessity. The     from the orbiting of the scroll member
30 and the rotation of orbiting scroll member 30 is prevented  bushing 33.
by a rotation preventing mechanism, described       Therefore, if bushing
33 is provided with a more fully hereinafter, whereby orbiting scroll
properly designed balance weight, centrifugal member 30 orbits and keeps
its relative angular   force Fl can be cancelled by centrifugal force F2
relationship. The fluid pocket moves because of   of the balance weight.
The mass of the balance the orbital motion of orbiting scroll member 30, to
weight is selected so that the centrifugal force F2 thereby compress the
fluid.                       is equal in magnitude to the centrifugal force
F1 The use of the bushing 33 with eccentric hole   50    and located so
that the centrifugal forces F1 and 332 has the following advantages.
F2 are opposite in direction. Wear of both spiral When fluid is compressed
by orbital motion of   elements will thereby also be decreased; the
orbiting scroll member 30, reaction force Fr,     sealing force of fluid
pockets which is inde- caused by the compression of the fluid, acts on
pendent of shaft speed, will be secured by the spiral element 302. This
reaction force Fr acts in a   55   contact between the spiral elements
described in direction tangential to the circle of orbiting    Fig. 4.
motion. This reaction force, which is shown as Fr  It is advantageous that
bushing 33 is freely 



of Fig. 4, in the final analysis, acts on center Oc of  rotatable on the
drive pin 154, so that bushing 33 bushing 33. Bushing 33 is rotatably
supported by  is movable vertically, but if bushing 33 would be drive pin
154, therefore, bushing 33 is subject to a 60 fully freely rotatable around
drive pin 154, the rotating moment generated by Fd and Fr with
balance weight would interfere with interior wall radius E2 around center
Od of drive pin 154. This  of the housing. Therefore, to limit the
rotational moment is defined as Fd(E2)(sine), where e is the  movement of
bushing 33 around drive pin 154, angle between the line Od-Oc and line Li,
the unit is provided with a swing angle limiting because Fd=Fr. Orbiting
scroll member 30 which   65   means which is shown in Fig. 5.. 5    9
0 037 658                     10 The swing angle limiting means is formed
as a   defined in [err] where [err]  is distance from projection, such as a
pin 155, from either the    centroid G30 of orbiting scroll member 30
bushing 33 or the disk portion 151, and a        bearing 34 and bushing 33
to centroid 331 of reception opening for the projection, such as an
balance weight 331 along the axis of shaft 15. The arc-shaped groove 333,'
in the other of the    5   direction of the moment is shown by curved
bushing 33 or disk portion 15. Disk portion 151 of  arrows M1 in Fig. 6 and
is made up of the drive shaft 15 is provided with the coupling pin  moments
created by the forces F1 and F2. 155 at its end surface and bushing 33 has
the     Another moment is created due to the centrifugal arc-shaped groove
333 formed on the end surface   forces created by the rotation of axially
spaced of thediskportion 151 for receiving the pin 155.   10  balance
weights 35, 36. The mass of balance Groove 333 extends in an arc with its
center at the  weight 35 and 36 is designed so that F3=F4. This center of
eccentric hole 332 and a radius of the  moment is shown as F3(X2) and the
direction of distance between drive pin 154 and pin 155. The   rotation by
this moment is opposed to the reception of the coupling pin 155 within the
moment [err] where X2 is a distance between groove 333 limits the amount of
swing of the          centroid G35 and G36 along the axis of shaft 15.
bushing 33 to a selected degree.                  The direction of the
second moment is shown by As mentioned above, suitable sealing force of
curved arrowM2 in Fig. 6. The distance X2 and/or the fluid pocket is
accomplished by using bushing  the unbalance amount (i.e., mass) of 35, 36
is 33 having balance weight 331. However, a centri-  selected so that Fl
[err] to thereby prevent fugal force F1 arises due to orbiting of scroll
20   vibration of the unit. member 30, bearing 34 and bushing 33 (except
Another technique for better sealing between balance weight); and
centrifugal force F2 arises  the two spiral surfaces can be added to the
due to orbiting of balance weight 331. -The       aforementioned balancing
technique with. an centrifugal forces F1, F2 are made equal in
acceptable amount of sacrifice of  a very low magnitude, however, direction
of the forces is   25   mechanical loss of the machine. In this technique
- opposed. Therefore, as the acting points of these  the centrifugal force
F1 is slightly smaller than F2 forces are apart axially, a moment arises
and     by S. In order to attain a static balance F3 must be vibration of
the unit can occur.                  larger than F4 by the same amount S.
Then Acting point of F1 is. a centroid, i.e., center of  dynamic unbalance
of the amount [err] appears,/ mass, G30 of orbiting scroll member 30,
bearing    30   however, an appropriate compromise between 34 and bushing
33, and acting point of F2 is a    static and dynamic' balance can result
in an centroid G331 of balance weight 331. Balance      acceptable level of
vibration at a maximum shaft weight 331, which is attached to bushing 33
and   speed of 'the machine thereby coupled to orbiting scroll member 30,
is    Also this technique becomes necessary when axially offset from the
scroll member 30. There-   35   the space for the eccentric bush balance
weight is fore, centroid G30 is not aligned with centroid   limited so that
complete cancellation of the G331 in an axial direction of the shaft 15. To
centrifugalforceFloftheorbitingpartsassembly prevent vibration caused by
the moment created    cannot be attained. By sacrificing the perfect by
this axial offset, the unit is provided with a  dynamic balance slightly, a
better seal between cancelling mechanism which is shown in Fig. 1.   40
the two spiral surfaces can be obtained to result in Drive shaft 15 is
provided with a pair of balance  a higher volumetric efficiency. In turn,
this weights 35, 36. The balance weight 35 is placed   generates a better
performance coefficient, which on the shaft 15 near or adjacent to the
balance   is defined as the refrigerant capacity per unit weight 331 to
cause a centrifugal force in the    horsepower in some operating range of
the same direction as the centrifugal force of the   -45   compressor and
also an optimum space arrange- balance weight 331. The balance weight 36 is
ment is accomplished which results in a more placed on the shaft 15 on an
opposite radial side  compact compressor with less weight. of the drive
shaft 15 as the balance weight 35 and  Referring to Fig. 7 and Fig. 1, a
rotation on an opposite side in the axial direction relative  preventing
means 39 will be described. Rotation to the balance weight 331. The balance
weight 36   50   preventing means 39 is disposed to surround causes
centrifugal force in an opposite direction  boss 303 and is comprised of a
fixed ring 391 and to the centrifugal force of said balance weight 35.  an
Oldham ring 392. Ring 391 is secured to a Namely, as shown by Fig. 1,
balance-weight 35   stepped portion of the inner surface of cylindrical is
disposed in a counterbore 130 which is formed  housing 11 by pin 40. Fixed
ring 391, is provided at the front end opening of cylindrical housing 11
55    with a pair of keyways 391a and 391b in an axial 



and is fixed by a bolt 37 to a front end surface of  end surface facing
orbiting scroll member 30. disk portion 151. Balance weight 36 is fixed to
or  .  Oldham ring 392 is disposed in a hollow space formed integral with a
stopper plate 38 which is  between fixed ring 391 and circular plate 301 of
supported by armature 21 of the magnetic clutch.  orbiting scroll member
30. Oldham ring 392 is Centrifugal force of balance weight 35 and 36 is
60    provided with a pair of keys 392a and 392b on the designated as F3
and F4, respectively, and the             surface facing fixed and
391,which are received relation of the centrifugal forces F1, F2, F3 and F4
in keyways 391a and 391b. Therefore, Oldham is shown-in Fig. 6. As
mentioned above, F1=F2 so that this moment, i.e., the moment created  due
to         guide of keys 392a and 392b within keyways 391 a the axial
offset of centroids 6330 and G331, is   65       and 391b. Oldham ring 392
is also provided with a 6    1 1             0 037 658
1 2 pair of keys 392c and 392d on its opposite surface.  sliding ring which
is slidably connected to said Keys 392c and 392d are arranged along a
fixed ring by keys and keyways, thereby to permit diameter perpendicular to
the diameter along      relative motion in a first direction parallel with
a which keys 392a and 392b are arranged. Circular   diameter, and slidably
connected to said end plate 301 of orbiting scroll member 30 is provided  5
plate means by keys and keyways, thereby to with a pair of keyways, one of
which is shown as  permit relative motion in a second direction 301a in
Fig. 7, on a surface facing Oldham ring 392  perpendicular to said first
direction, said sliding in which' are received keys 392c and 392d. The
ring has formed therein a plurality of pockets keyways of plate 301 are
formed outside the      which penetrate axially and are circumferentially
diameter of boss 303. Therefore, orbiting scroll  spaced, and said pockets
retain bearing elements 10 member 30 is slidable in a radial direction by
for transmitting an axial thrust load from said guide of keys 392c and 392d
within the keyways    orbiting scroll member to said fixed ring. of
circular plate 301. Oldham  ring 392 reciprocates along the          ClaimS
direction of key 392a-b or keyway 391b, which creates vibration due to
inertia. This cannot  1. A scroll-type fluid displacement apparatus be
cancelled by the aforementioned technology,    including a housing (10)
having a fluid inlet port however, by making Oldham ring 392 light, the
(26) and a fluid outlet port, a fixed scroll member vibration can be of an
acceptable level.          (28) fixedly disposed within said housing (10)
and Accordingly, orbiting scroll member 30 is   20   having first end plate
means (281) from which slidable in one radial direction with Oldham ring
first wrap means (282) extend, an orbiting scroll 392, and is slidable in
another radial direction  ' member (30) having second end plate means
independently. The second sliding direction is    (301) from which, second
wrap' means (302) perpendicular to the first radial direction. There-
extend, said first and second wrap means (282, fore, orbiting scroll member
30 is prevented from    25   302) interftting at an angular offset to make
a rotation, but is permitted to move in two radial  plurality of line
contacts to define at least one pair directions perpendicular to one
another.          of sealed off fluid pockets, a drive shaft (15) In
addition, bearing elements 41 are supported  rotatably supported by said
housing (10), a 'drive in openings of Oldham- ring 392, and between
pin (154) eccentrically disposed with respect to fixed ring 391 and
circular plate 301, and therefore   30   the axis of the drive shaft (15)
at an inner end of; function as a thrust bearings for the orbiting scroll
said drive shaft and connected to said orbiting member.
scroll member (30) for transmitting orbitiri This invention has been
described in detail in   movement, and a rotation preventing means (39)
connection with the preferred embodiments, but    for preventing the
rotation of said orbiting scroll these are examples only and this invention
is not   35    member (30) during the orbital motion of said restricted
thereto. It will be easily understood by  orbiting scroll member, wherby
said fluid pockets those skilled in the art that the other variations
change volume by the orbital motion of the said and modifications can be
easily made within the   orbiting scroll member (301), characterised in
that scope of this invention.                          said second end
plate means (301) of said orbiting The scroll-type fluid displacement
apparatus   40    scroll member (30) has an extension (303) described above
with reference to Figures 1 to 8  disposed on a side opposite to a side
surface from are also disclosed in our co-pending European     which said
second wrap means (302) extends, a Application No. 83101538.3 which is
divided on    linkage member (33) is operatively connected to the present
application and claims a scroll-type  said extension (303) said linkage
member (33) fluid displacement apparatus including a housing   45   has an
eccentric hole (332) disposed eccentrically having a fluid inlet port and a
fluid outlet port, a  with respect to the center of said linkage member,
fixed scroll member fixedly disposed relative to  said drive pin (154) is
inserted in said eccentric said housing. and having an end surface from
hole (332) and is rotatably connected to said which first wrap means
extends into the interior  linkage member (33), a center of said drive pin
of said housing, an orbiting scroll member having   50   (154) is located
on an opposite side to a center of end plate means from which second wrap
means      said drive shaft (15) with regard to a straight line extends,
said first and second wrap means inter-  which passes through the center of
said linkage 



fitting at an angular offset to make a plurality of  member (33) and is
perpendicular to a connecting line contacts to define at least one pair of
sealed  line passing through the center of said shaft (15) off fluid
pockets, a drive mechanism connected to  55   and the center of said
linkage member (33), said said orbiting scroll member for transmitting
center of said drive pin (154) is also beyond the orbital motion to said
orbiting scroll member, and  straight line which passes through the center
of rotation preventing means for preventing rotation  said shaft (15) and
the center of said linkage of said orbiting scroll member during the
orbital  member (33) in the direction of rotation of said motion of said
orbiting scroll member, whereby   60   drive shaft, and said linkage member
(33) has a said fluid pockets change volume by the orbital   first balance
weight (331) for causing a centrifugal motion of said orbiting scroll
member, wherein    force which equals or is slightly less than the said
rotation preventing means comprise a fixed   centrifugal force which arises
from  orbiting ring disposed within said housing, spaced from    motion of
said orbiting parts (30,34, 33), whereby and opposed to said end plate
means, and a   65   the contact force between said first and second 7    11
0 037 658                      12 pair of keys 392c and 392d on its
opposite surface.  sliding ring which is slidably connected to said Keys
392c and 392d are arranged along a             fixed ring by keys and
keyways, thereby to permit diameter perpendicular to the diameter along
relative motion in a first direction parallel with a which keys 392a and
392b are arranged. Circular     diameter, and slidably connected to said
end plate 301 of orbiting scroll member 30 is provided  plate means by keys
and keyways, thereby to with a pair of keyways, one of which is shown as  5
permit relative motion in a second direction 301a in Fig. 7, on a surface
facing Oldham ring 392  perpendicular to said first direction, said sliding
in which are received keys 392c and 392d. The       ring has formed therein
a plurality of pockets keyways of plate .301 are formed outside the
which penetrate axially and are circumferentially diameter of boss 303.
Therefore, orbiting scroll   10  spaced, and said pockets retain bearing
elements member 30 is slidable in a radial direction by      for
transmitting an axial thrust load from said guide of keys 392c and 392d
within the keyways      orbiting scroll member to said fixed ring. of
circular plate 301. Oldham  ring  392 reciprocates along  the
Claims direction of key 392a-b or keyway 391a--b,    15 which creates
vibration due to inertia. This cannot   1. A scroll-type fluid displacement
apparatus be cancelled by the aforementioned technology,      including a
housing (10) having a fluid inlet port however, by making Oldham ring 392
light, the       (26) and a fluid outlet port, a fixed scroll member
vibration can be of an acceptable level.            (28) fixedly disposed
within said housing (10) and Accordingly, orbiting scroll member 30 is   20
having first end plate means (281) from which slidable in one radial
direction with Oldham ring   first wrap means (282) extend, an orbiting
scroll 392, and is slidable in another radial direction    member (30)
having second end plate means independently. The second sliding direction
is      (301) from  which second wrap means (302) perpendicular to the
first radial direction. There-  extend, said first and second wrap means
(282, fore, orbiting scroll member 30 is prevented from    25   302)
interfitting at an angular offset to make a rotation, but is permitted to
move in two radial     plurality of line contacts to define at least one
pair directions perpendicular to one another.            of sealed off
fluid pockets, a drive shaft (15) In addition, bearing elements 41 are
supported    rotatably supported by said housing (10), a drive in openings
of Oldham ring 392, and between         pin (154) eccentrically disposed
with respect to fixed ring 391 and circular plate 301, and therefore   30
the axis of the drive shaft (15) at an inner end of. function as a thrust
bearings for the orbiting scroll  said drive shaft and connected to said
orbiting member.                                             scroll member
(30) for transmitting orbiting This invention has been described in detail
in    movement, and a rotation preventing means (39) connection with the
preferred embodiments, but      for preventing the rotation of said
orbiting scroll these are examples only and this invention is not   35
member (30) during the orbital motion of said restricted thereto. It will
be easily understood by  orbiting scroll member, wherby said fluid pockets
those skilled in the art that the other variations  change volume by the
orbital motion of the said and modifications can be easily made within the
orbiting scroll member (301), characterised in that scope of this
invention.                            said second end plate means (301) of
said orbiting The scroll-type fluid displacement apparatus   40   scroll
member (30) has an extension (303) described above with reference to
Figures 1 to 8    disposed on a side opposite to a side surface from are
also disclosed in our co-pending European       which said second wrap
means (302) extends, a Application No. 83101538.3 which is divided on
linkage member (33) is operatively connected to the present application and
claims a scroll-type    said extension (303), said linkage member (33)
fluid displacement apparatus including a housing   45    has an eccentric
hole (332) disposed eccentrically having a fluid inlet port and a fluid
outlet port, a  with respect to the center of said linkage member, fixed
scroll member fixedly disposed relative to    said drive pin (154) is
inserted in said eccentric said housing and having an end surface from
hole (332) and is rotatably connected to said which first wrap means
extends into the interior    linkage member (33), a center of said drive
pin of said housing, an orbiting scroll member having   50   (154) is
located on an opposite side to a center of 



end plate means from which second wrap means        said drive shaft (15)
with regard to a straight line extends, said first and second wrap means
inter-    which passes through the center of said linkage fitting at an
angular offset to make a plurality of  member (33) and is perpendicular to
a connecting line contacts to define at least one pair of sealed  line
passing through the center of said shaft (15) off fluid pockets, a drive
mechanism connected to  65    and the center of said linkage member (33),
said said orbiting scroll member for transmitting        center of said
drive pin (154) is also beyond the orbital motion to said orbiting scroll
member, and  straight line which passes through the center of rotation
preventing means for preventing rotation   said shaft (15) and the center
of said linkage of said orbiting scroll member during the orbital   member
(33) in the direction of rotation of said motion of said orbiting scroll
member, whereby   60    drive shaft, and said linkage member (33) has a
said fluid pockets change volume by the orbital     first balance weight
(331) for causing a centrifugal motion of said orbiting scroll member,
wherein      force which equals or is slightly less than the said rotation
preventing means comprise a fixed     centrifugal force which arises from
orbiting ring disposed within said housing, spaced from      motion of said
orbiting parts (30,34,33), whereby and opposed to said end plate means, and
a   65   the contact force between said first and second 7    0 037 658
14 wrap means (282, 302) is generated by only the         12. An apparatus
as claimed in claim  10, moment created by the positional relationship of
wherein said third balance weight (36) is formed said drive shaft (15),
said drive pin (154) and said  integral with said stopper plate (38).
linkage member (33).                                  13. An apparatus as
claimed in claim  1, 2. An apparatus as claimed in claim 1, wherein  5
including needle bearing (34) disposed in a said linkage member (33) can-
swing about the       hollow space between said extension (303) and center
of said drive pin (154) through an arc,      said linkage member (33).
whereby the radius of orbiting motion canvaryon       14. An apparatus as
claimed in claim  1, necessity.
including a bearing (32) disposed in a hollow 3. An apparatus as claimed in
claim 2, wherein    10    space between said drive pin (154) and said said
drive shaft (15) and linkage, member (33)      eccentric hole (332). have a
swing angle limiting means (155, 333) for      15. An apparatus as claimed
in claim 1, wherein restricting therangle of swing of said linkage
said fluid displacement apparatus is a com- member.
pressor whereby as said fluid pocket moves to the 4. An apparatus as
claimed in claim 3, wherein   15   center of both wrap means (282, 302) its
volume said swing angle limiting means is comprised of a   reduces to
compress the fluid therein. projection (155) extending from  one of said
16. An apparatus as claimed in any one of the linkage member (33) and said
inner end of said      preceding claims, wherein said housing (10) hasa
drive shaft (15) and a reception opening (333)      sleeve portion (16),
said drive shaft (15) is sup- formed in the other of said linkage member
(33)   20   ported for rotary motion by said sleeve portion and said inner
end of said drive shaft (15) for     (16) of said housing (10), said drive
shaft (15) has receiving said projection.                          a disk
portion (15) disposed at its inner end, said 5. An apparatus as claimed in
claim 1, wherein     drive pin (154) extends from said disk portion the
center of mass of said orbiting parts (30, 34,    151), a clutch means
(19,20, 21) is coupled to the 33) is axially offset from the center of mass
of said   25   opposite end of said drive shaft (15) for selectively first
balance weight (331).                         connecting said drive shaft
to a power source and 6. An apparatus as claimed in claim 1 or 5,
said linkage member (33) has a generally cylin- wherein said first balance
weight causes (331) a     drical circumferential surface rotatably
supported centrifugal force which cancels the centrifugal     in said
extension (303) by bearing means (34) force which arises from orbiting
motion of said   30   17. An apparatus as claimed in claim  16, orbiting
parts (30,34,33), said drive shaft (15) has  including a second balance
weight (35) coupled to a second balance weight (35) for causing a
said drive shaft (15) adjacent'said disk portion centrifugal force which
acts in the same direction  (151) and having its mass located to create a
as the centrifugal force of said first balance       centrifugal force in a
direction the same as the weight (331) and has a third balance weight (36)
35   direction of the centrifugal force  of said first to thereby cancel
the moment created by the          balance weight (331), and a third
balance weight couple of the centrifugal force of said orbiting    (36)
coupled to said drive shaft (15) adjacent its parts (30, 34, 33) and the
centrifugal force of said  opposite end and having a mass located to create
first balance weight (331) by a moment created by    a centrifugal force
equal in magnitude and the couple of centrifugal force of said second and
40   opposite in direction to the centrifugal force of third balance
weights (35, 36).                      said second balance weight (35). 7.
An apparatus as claimed in claim 6, wherein       18. An apparatus as
claimed in claim  17, the centrifugal force of said third balance weight
wherein said second balance weight (35) is (36) is in a direction opposite
the centrifugal force  attached to a surface. of said disk portion (151) of
said second balance weight (35) and of equal   45   opposite the surface
from which said' drive pin magnitude.
(154) extends and said third balance weight (36) 8. An apparatus as claimed
in claim 6, wherein     being attached to a distal end of said drive shaft
said second balance weight (35) is disposed         (15) and disposed
exterior to said sleeve portion 



adjacent an inner end portion of said drive shaft    (16). (15), and said
third balance weight (36) is   50       19. An apparatus as claimed in
claim  17, disposed adjacent an outer end portion of said       wherein
said third balance weight (36) is attached drive shaft (15).
to a stopper plate (38) of offset clutch means (19, 9. An apparatus as
claimed in claim 8, wherein     20, 21). said second balance weight (35) is
fixed to a front    20. An apparatus as claimed in claim  16, end surface
of a disk portion (151).           55   wherein said extension (303) is
formed integral 10. An apparatus as claimed in claim 6, wherein    with
said second end plate (301) of orbiting scroll said third balance weight
(36) is fixed to a stopper  member (30), and said bearing means (34) is
plate (38) which comprises a portion of a            comprised of a needle
bearing. magnetic clutch (19,20,21) for coupling said drive     21. An
apparatus as claimed in claim 16, 17 or shaft (15) to a power source.
60   18, wherein the center of mass of said first 11. An apparatus as
claimed in claim 9, wherein    balance weight (331) is offset along the
axis of said third balance weight (36) is fixed to a stopper  said drive
shaft (15) from the center of mass of plate (38) which comprises a portion
of a          said orbiting parts (30, 34,  33). magnetic clutch
(19,20,21)forcouplingsaid drive        22. An apparatu s claimed in claim
20, shaft (15) to a power source.                  65    wherein a moment
in a first rotative direction is    15                  0 037 658:
16 created by the axially offset centrifugal forces of  (30) verbundenen
Sperre (39), die die Drehung the orbiting first balance weight (331) and
orbiting  des umlaufenden Schneckenkorpers (30) bei parts (30, 34, 33), and
a moment equal in         dessen kreisender Bewegung verhindert, so daB.
magnitude and opposite in rotative direction is   bei kreisender Bewegung
des umilaufenden created by the axially offset centrifugal forces  '
Schneckenkorpers  (30)   die   Stromungs- created by the orbiting motion of
said second and  mitteltaschen ihr Volumen verindern, dadurch third balance
weights (35, 36) at locations spaced  gekennzeichnet, daB die zweite
Stirnplatte (301) along. the axis of said .drive shaft (15).        des
kreisend bewegten Schneckenkorpers (30) an 23. An apparatus .as claimed in
claim .16,       der von der zweiten Spiralwand  302) abge-A wherein said
apparatusJis comprised of a fluid  .  l0 Iegenen Seite einen rohrformigen
Ansatz (303)! compressor whereby as said fluid pocket moves     'tragt, in
welche ein Kupplungsstuck (33) eingreift, to the center of both wrap means
its volume       welches eine exzentrische Bohrung (332) aufweist *
reduces to compress the fluid therein.             fOr das Eingreifen des
Kurbelzapfens (154) zur 24. An apparatus as claimed in claim 1, wherein *-
Herstellung einer Drehverbindung, daB die Mitte said linkage member (33)
has a first b'alance    i    des Kurbelzapfens (154) bezuglich einer
geraden -weight (331) which causes a centrifugal force      Linie, die
durch die. Mitte des Kupplungsstuckes which is slightly less than the
centrifugal force  (33) hindurchgeht und sich senkrecht zu einer which
arises by orbiting motion of the orbiting '  Verbindungslinie  zwischen
der  Mitte  der parts (30, 34, 33), resulting in a small net centri-
Antriebswelle (15) und der Mitte des Kupplungs- fugal force which urges the
orbiting .scroll   20   stOcks (33) erstreckti der Mitte der Antriebswelle
member (30) against the fixed scroll mnember (28)  (15) gegenOberliegt,
wobei die Mitte'des Kurbel- to improve the seal therebetween, and said
shaft   zapfens (154) in Drehrichtung der Antriebswelle (15) has a second
balance weight (35) for causing  iuch jenseits einer geraden Unie liegt;
die durch. a centrifugal force which acts in the same      ' die Mitte der
Antriebswelle (15) und die Mittedes v~-'    direction as the centrifugal
force of said first'  25   KupplungsstOckes (33) hindurchfhhrt, und daBl
balance weight (331). and has a third balance      das KupplungsstOck (33)
ein erstes Ausgleichs- weight (36), the centrifugal force caused by the
gewicht (-331) trigt zur Erzeugung  einer second balance weight (35) being
slightly greater   '    Zentrifugalkraft, die gleich oder geringfflglg than
the centrifugal' force' caused- by the third  '   kleiner als die
Zentrifugalkraft ist, die sich aus der balance weight (36), whereby' the
moment " 30   Umlaufbewegung der umlaufenden Bauelemente created by the
centrifugal forces of the second    (30, 34, 33) ergibt, so daB die
Andruckkraft and . third balance weight (35, '36) almost        zwischen
erster und zweiter Spiralwand (282,302) completely cancels the moment
created by the       nur durch das. Moment hervorgerufen wird, centrifugal
force of the orbiting parts (30, 34, 33)  welches sich aus der lagemaBigen
Relation von and the centrifugal force of said first balance    3
Antriebswelle (15), Kurbelzapfen  (154) und weight (331).
Kupplungsstuck (33) ergibt 25. An apparatus as claimed in any one of the
2.      (t3mungsmaschine. nach Anspruch 1r preceding claims, wherein said
extension (303) is  dadurch gekennzeichnet, daB das Kupplungs- a boss and
said linkage member (33) is a bushing.  stOck (33) .um die Mitte des
Kurbelzapfens (154) disposed in said boss.                       40   Ober
einen Bogen verschwenken kann, so daB sich der Radius der Umlaufbewegung
bei Bedarf PatentansprOche                                    verindern
kann. 3. Stromungsmaschine nach Anspruch 2, 1. Stromungsmaschine in
Schneckenbauart,         dadurch gskennzeichnet, daB zwischen Antriebs-
bestehend aus einem GehAuse (10) mit einem    4    welle (15) und
KupplungsstOck  (33) eine StromungsmitteleinlaB   (26)   und   einem     '
Anschlagvorrichtung (155, 333) angeordnet ist, StromungsmittelauslaB, einem
fest im Gehause       die den Verschwenkungswinkel des Kupplungs- 



(10) angeordneten Schneckenk8rper (28), der von    stOckes begrenzt. einer
ersten  Stirnplatte  (281) mit' darauf  '4. Stromungsmaschine nach Anspruch
3, befestigter vorragender erster Spiralwand (282)   50   dadurch
gekennzeichnet, daB die Anschlagvor- gebildet wird, einem  kreisend
bewegbaren        richtung zur Begrenzung des Schwenkwinkels aus
Schneckenkorper (30), der von einer zweiten        einem Zapfen (155)
besteht, der am Kupplungs- Stirnplatte (301) mit darauf angebrachter vor-
stOck (33) oder am inneren Ende der Antriebs- ragender zweiter Spiralwand
(302) gebildet wird,   welle (15) vorragt und mit einer Aufnahme- wobei
erste und zwelte Spiralwand (282, 302)   s5   offnung (333)
zusammenarbeitet, die am inneren winkelmaiig versetzt ineinandergreifen und
sich    Ende der Antriebswelle (15) oder am Kupplungs- entlang einer
Mehrzahl von Linien so beruhren,     stock (33) vorgesehen ist. daB
mindestens zwei abgedichtete Str6mungs-         5. Stromungsmaschine nach
Anspruch  1, mitteltaschen  entstehen, einer drehbar im         dadurch
geklennzeichnet, daB der Massenmittel- Gehause (10) gelagerten
Antriebswelle (15), die   60    punt der umlaufenden 8auteile (30, 34, 33)
in an ihrem inneren Ende einen exzentrisch ange-      axialer Richtung
versetzt zum Massenmittelpunkt ordneten Kurbelzapfen (154) trigt, der mit
dem     des ersten Ausgleichsgewichtes (331) angeordnet umlaufenden
Schneckenkorper (30). zu dessen       ist. kreisender Bewegung
antriebsmigig verbunden          6. Stromungsmaschine nach Anspruch 1 oder
ist, einer mit dem umlaufenden Schneckenkorper   45   5, dadurch
gekennzeichnet, daB  das erste 9    17                   0-037 658
18 Ausgleichsgewicht (331) esne Zentrifugalkraft       wenn sich die
Stromungsmitteltaschen zur Mitte erzeugt, die diejenige Zentrifugalkraft
aufhebt, die  der Spiralwande (282, 302) bewegen. sich durch die
Umlaufbewegung der umlauf-             18. Stromungsmaschine  nach  einem
der enden Bauelemente (30, 34, 33) ergibt, daB die      vorangegangenen
Anspruche, dadurch gekenn- Antriebswelle (15) mit einem zweiten Ausgleichs-
5   zeichnet, daB das Gehause (10) einen Nabenteil gewicht  (35). versehen.
ist, welches  eine         (16) enthalt, in dem die Antriebswelle (15)
dreh- Zentrifugalkraft erzeugt, die in gleicher Richtung  beweglich
gelagert ist, daB am inneren Ende der wirkt wie  die  Zentrifugalkraft  am
ersten        Antriebswelle (15) ein Scheibenteil (151) var-
Ausglelchsgewicht (331) und daB an derAntriebs-     gesehen ist, an welchem
der Kurbelzapfen (154) welle (15) ein drittes Ausgleichsge.wicht (36)    t6
vorragt, daB am gegenuberliegenden Ende der angeordnet ist, urn das Moment.
aufzuheben,         Antriebswelle (15) eine Schaltkupplung (19, 20, welches
durch  des Zentrifugalkraftpaar . der       21) vorgesehen ist, uum
wahlweise die Antriebs- umlaufenden Bauteile (30, 34, 33). und die
welle mit diner Kraftquelle zu verbinden, und daB Zentrifugalkraft des
ersten Ausgleichsgewichtes     das Kupplungsstuck (33) mit einer. im
wesent- (331) erzeugt wird mittels eines .Momentes,^-   is  lichen
zylindrischenUmfangsfwche drehbar im welches yvm  Zentrifugalkraftpaar des
zweiten       Schheckenkorperansatz (303) mit einem  Lager und dritten
Ausgleichsgewichtes (35, 36) erzeugt    (34) abgestutzt ist. wird.
17. Stromungsmaschine nach Anspruch 16, 7. Stromungsmaschine nach Anspruch
6,            gekennzeichnet, durch ein zweites Ausgleichs-
dadurch-gekennzeichnet, daB die Zentrifugalkraft   20   gewicht (35),
welches neben dem Scheibenteil des dritten Ausgleichsgewichtes (36)
entgegen-  .   (151) mit der Antriebswelle (1.5) gekuppelt und gesetzt
gleich der Zentrifugalkraft des zweiten     massemaBig  so  angeordnet iIt,
daB  sine Ausgleichsgewichtes (35) ist                    .
Zentrifugalkraft entsteht, die in der gleichen 8. Sti8mungsmaschine nach
Anspruch 6,             Richtung wirkt wie die Zentrifugalkraft des ersten
dadurch. gekennzeichnet,  daB  das  zweite   25   Ausgleichsgewichtes (331)
und ferner gekenn- Ausgleicisgewicht (35) neben einem  inneren
zeichnet durch ein drittes Ausgleichsgewicht (36), Endteil der
Antriebswelle (15) und das drine    .  welches mit der Antriebswelle (15)
neben dessen Ausgleic isgewicht (36) neben einem auBeren
gegenuberliegenden   Ende  gekuppelt 'ynd Endteil c er Antriebswelle (15)
angeordnet ist..    massemiBig  so  angeordnet ist, daB' sines 9. Str
Bmungsmaschine nach Anspruch 8,   30   Zentrifugalkraft entsteht, die
entgegengesetzt dadurch  gekennzeich net,  daB  das  zweite        -gleich
ist mit der Zentrifugalkraft des zweitenj Ausgleicisgewicht (35) an der
Stirnfliche eines     Ausgleichsgewichtes (35).         .      /
Scheiberteiles (151) angebracht ist.   .              18. Stromungsmaschine
nach Anspruch 17, 10. S1r6mungsmaschine nach Anspruch 6,            dadurch
gekennzeichnet,  daB  das  zweite dadurch  gekennzeichnet,  daB   das
dritte   35   Ausgleichsgewicht (35) an einer Oberfliche des
Ausgleichsgewicht (36) an einer Anschlagplatte      Scheibenteiles (151) an
der vom Kurbelzapfen (38) befestigt ist, welche Teil einer Magnet-
(154) abgelegenen Seite befestigt ist und daB das kupplung (19, 20, 21)
bildet, mit der die Antriebs-  drifte Ausgleichsgewicht (36) an einem
fern- welle (15) mit einer Kraftquelle kuppelbar ist.     gelegenen Ends
der Antriebswelle (15) aulerhalb 11. Stromungsmaschine nach Anspruch 9,
40   des Nabenteileq (16) befestigt ist. dadurch  gekennzeichnst,  daB
des  driftt           19. Stromungsmaschine nach Anspruch 17, dadurch
gekennzeichnet,  daB  das  drifts AusgleicHsgewicht (36) an einer
Anschlagplatte       augchsiner Anhchlagplatte (38) befestigt ist, welche
Teil einer Magnet- kupplungl (19, 20, 21) bildet, mit der die Antriebs-
(38) der versetzt angeordneten Schaltkupplung 



welle (15) mit diner Kraftquelle kuppelbar i  45   (19 20 21) befestigt
ist. 12. Str6mungsmaschine nach Anspruch 10,             20.
Str6mungsmaschine nach Anspruch 16, 12durch.  gekennzeichnet,  dal3  das
dritte      dadurch gekennzeichnet, daB der Schnecken- Ausgdeuch sgewicht
(36)  fester  Bestandtel der    k6rperansatz (303) einteilig mit der
zweiten Stirn- . Ansglichlagpla htte   (36) fistet   'estandteil dsr
platte (301) des umlaufenden Schneckenkorpers ;nsch~ag~latte (38) ist*
-   50   (30) ausgebildet ist und als Lager (34) ein Nadel- 13.
Stromungsmaschine nach Anspruch 1,            lager dient. dadurch
gekennzeichnet, daB in einem Hohlraum         21. Str6mungsmaschine nach
Anspruch 16, 17 zwischeni Schneckenkorperansatz '(303) und          oder
18, dadurch gekennzeichnet, daB  des Kupplungsstuck  (33)  ein  Nadellager
(34)         Massenzentrum des ersten Ausgleichsgewichtes angeordnet ist.
55   (331) gegenuber dem  Massenzentrum  der 14. Stromungsmaschine nach
Anspruch 1,            umlaufenden Teile (30, 34, 33) entlang der Achse.
dadurch gekennzeichnet, daB in einem Hohiraum       der Antriebswelle (15)
versetzt ist. zwischen,   Kupplungszapfen.  (154)   und             22.
Stromungsmaschine nach Anspruch 20, exzentrischer Aufnahmebohrung (332) ein
Nadel-      dadurch gekennzeichnet, dal durch die axial lager (32)
angeordnet ist.                    60   versetzt angreifenden
Zentrifugalkrafte  vom *   15. Stromungsmaschine nach Anspruch 1,
umlaufenden ersten Ausgleichsgewicht (331) und dadurch gekennzeichnet, daB
sie als Kompressor      den urnlaufenden Maschinenteilen (30, 34, 33) in
ausgebildet ist, bei dem  die  Stromungs-           einer ersten
Umlaufrichtung ein Moment erzeugt mitteltaschen ihr Volumen vermindern und
des in     wird  und  daB  durch  die axial versetzten ihnen enthaltene
Str6mungsmittel komprimieren,    65   Zentrifugalkrifte  der Umlaufbewegung
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20 zweiten und dritten Ausgleichsgewicht (35,36) an     rapport a I'axe de
!'arbre d'entratnement (15) sit Stellen, die uber die Lange der Achse der
a une extr6mit6 int6rieure dudit arbre d'entratne- Antriebswelle (15)
bewirkt werden, ein gr6Ben-       ment et relie audit 6l6ment orbital en
spirale (30) gleiches und  bezuglich  der UUmlaufrichtung.        pour
transmettre l mouvement orbital, et des entgegengesetztes Moment erzeugt
wird.             - moyens anti-rotatifs (39) pour empecher la : 23.
Str6mungsmaschine nach Anspruch 16,           rotation dudit 6l6ment
orbital en spirals (30) au dadurch gekennzeichnet, daB sle als Kompressor
cours du mouvement-orbital dudit el6ment orbital ausgebildet ist, in
welchem die Stromungsmittel-     en spirale, ce, grace a quoi, les.poches
de fluides taschen bei ihrer Bewegung zum Mittelpunkt der       changent de
volume sous l'effet.du mouvemept. Schneckenkorper ihr Volumen vermindern
und           orbital dudit element orbital en spirals (301j, *   das
Stromungsmittel verdichten.                  caract6ris6 en ce que lesdits
seconds moyens 24. Str8mungsmaschine nach Anspruch 1,             formant
plaque d'extr6mite (301) dudit 6l6ment dadurch gekennzeichnet, dilB das
Kupplungs-          orbital en spirale (30)a une saillie (303) plac6e sur
stuck (33) ein erstes Ausgleithsgewicht (331)        un c6t6 oppos6 a une
surface laterale a partir de, tragt, welches verglichen mitv;der
Zentrifugalkraft   16   laquelle s'etendent lea seconds moyens formant
durch die Umlaufbewegung der umlaufenden             un enroulement (302),
un 6lment de liaison (33) Bauteile (30, 34, 33) eine geringfOgig kleinere
est fonctionnellement relli A ladite saillie (303), Zentrifugalkraft
erzeugt, so  daB  insgesamt         ledit el6ment de liaison (33) possede
un trou gesehen eine kleine Zentrifugalkraft verbleibt, die  excentr6 (332)
place do manibre excentr6e par den umlaufenden Schneckenkorper (30) gegen
20   rapport au centre dudit 616ment de liaison, ledit den stationaren
Schneckenkorper (28) druckt, um      doigt d.entratnement (154) est insir6
dans ce zwischen   diesen   Schneckenk6rpem    die           trous excentre
(332) et est raccordO en rotation Abdichtung zu verbessem, dal3 die
Antriebswelle      audit element de liaison (33), un centre de ce (15) mit
einem zweiten Ausgleichsgewicht (35)      N doigt d'entratnement (154) est
situe stir un c6te versehen  ist, welches  eine  Zentrifugalkraft   25
opposb A un centre dudit arbre d'entratnement erzeugt, die in gleicher
Richtung wirkt wie die      (15) par rapport a une ligne droite qui
passe-par Ie Zentrifugalkraft des ersten Ausgleichsgewichtes      centre
dudit 6lement de liaison (33) et est perpen- (331) und dal an
derAntriebswelle (15) ein drittes   diculaire A une ligne de raccordement
passant Oar Ausgleichsgewicht (36) vorgesehen !st, dessen        le centre
dudit arbre (15) et le centre dudit - Zentrifugalkraft geringfOgig kleiner
ist als die vom  30    616ment de liaison (33), ledit centre du doigt
zweiten  Ausgleichsgewicht (35) verursachte          d'entratnement (154)
est situe ausai au-delA de lav Zentrifugalkraft, so daS das von den
Zentrifugal-    ligne droite qui passe par le centre dudit arbre kraften
von zweitem  und drittem  Ausgleichs-        (15) etle centre dudit 6l6ment
de liaison (33) dans gewicht (35, .36) erzeugte Moment nahezu voll-
le sons de rotation dudit arbre d'entratnement, et staindig das von der
Zentrifugalkraft der umlauf-   3  cet el6ment de liaison (33) possede une
premibre enden Bauteile (30, 34, 33) und der Zentrifugal-     masse
d'6quilibrage (331) pour creer une force *   kraft des ersten
Ausgleichsgewichtes  (331)          centrifuge qui bgale ou qui est
e6gerement erzeugte Moment aufhebt.                             inferieure
A la force centrifuge qui prend 25. Str6mungsmaschine nach irgendeinem der
naissance a partir du mouvement orbita des vorangegangenen AnsprOche,
dadurch gekenn-               a pieces orbital (30, 34,33), ce grAce A quoi
ls force zeichnet, daR der Schneckenkorperansatz (303)        de contact
entre lesdits premiers et seconds 



als  Nabo  ausgebildet ist, in  welche  das          moyens formant un
enroulement (282, 302) est Kupplungsstuck (33) in Art einer Buchse
eingreift.   generee par le soul moment crbe par les positions relatives
dudit arbre d'entratnement (15), dudit Revendications
4     doigt d'entratnement (154) et dudit 6l6ment de liaison (33). 1.
Appareil de transfer de fluides du type a         2. Appareil selon la
revendication 1, dans lequel spirale comportant un carter (10) ayant un
orifice   ledit 6lbment de liaison (33) peut se balancer d'entree de
fluides (26) et un orifice de sortie de  autour du centre du doigt
d'entratnement (154) fluides, un el6ment en spirale (28) fixe install6 de
50    selon . un arc, ce grAce A quoi le rayon du maniere fixe dans ledit
carter (10) et ayant des     mouvement orbital peut varier selon lea
besoins. premiers moyens formant plaque d'extr6mit6 (281) a partir desqusls
s'etendent des premiers        3. Apparell selon la revendication 2 dans
lequel . moyens  formant un enroulement (282), un           ledit arbre
dentrainement (15) et l'element de eleyens forbitalmen spirale {30 ayant
des seconds    65   liaison (33) possedent des moyens de limitation 616ment
orbital en spirals (30) ayant des seconds    delageobancmt(1533)purdie
moyens formant plaque d'extremite (301) a partir      l'angle de
balancement dudit  333) do liao desquels  s'etendent des  seconds  moyens
n'angle de balancement dudit element de liaison. formant un
enroulement.(302), lesdits premiers et      4. Appareil selon la
revendication 3 dans lequel seconds moyens formant enroulement (282, 302)
ces moyens de limitation de l'angle de balance- s'embottant avec un
d6calage angulaire pour   60    ment sont constitues par une saillie (155)
s'eten- realiser une pluralit6 de lignes de contact pour     dant a partir
d'un desdits 6l6ments de liaison (33) d6finir au moins une paire de poches
de fluides:     et ladite  extr6mit6. interieure  dudit arbre etanches, un
arbre d'entrainement (15) supporte A    d'entratnement (15) et un orifice
de reception rotation par ledit carter (10), un doigt d'entraine- -
(333) menage dans l'autre desdits 6l6ments de ment (154) dispose de maniere
excentr6e par   65   liaison (33) et ladite extr6mite int6rieure dudit 11
- I 1!11111]1I 111111I BIIlI B1 II!1    21                   0 037 658
22 arbre d'entratnement (15) pour recevoir ladite        compresseur au
moyen duquel, quand ladite saillie.                .
poche de fluides se deplace vers le centre des 5. Appareil selon la
revendication I dans lequel    deux moyens formant des enroulements (282,
le centre de gravite desdites pieces orbitales (30,  302), son volume se
reduit pour comprimer le 34, 33) est deporte axialement par rapport au    5
fluid. qui s'y trouve. centre de graviti de ladite prmibro masse
16. Appareil selon l'une quelconque des d'equilibrage (331).         .
revendications precidentes, dans lequel ledit 6. Appareil selon la
revendication 1 ou 5, dans     carter (10,.possbde une partie de fourreau
(16), lequel ladite premiere masse d'equilibrage (331)      ledit.arbrs
drentratnement (1.5) est supporte pour engendre une force centrifuge qui
annule la force  t    son mouvement de rotation par ladite partie de
centrifugequiprondnaissanceapartirdumouve-.           fourreau  (16) dudit
carter (10); ledit arbre ment orbital des pieces orbitales (30,34, 33),
ledit  d'entrainement (15) possade une partie de disque arbre
d'.enralnement (151 possede une seconds         (15) disposee a son
extremite interieure, ledit . *.,  masse d'iuilibrage (35) qui engendre une
force      doigt d'entratnement (154). s'etend a  partir de .'- contrifu4e
qui s'exerce dans le meme sens que la    15  ladite partie de disque (151),
des moyens d'ern-* > force centrifuge de ladite: premibre masse
brayage (19, 20, 21) sont couples A l'extr6mit6 d'equilibrage (331) et
possede une troisibme-         opposie dudit arbre d'entrainement (15) pour
masse d'equilibrage- (36) pour ainsi annuler le      relier selectivement
ledit arbre d'entrainement A. moment cr66 par le couple de la force
centrifuge      une source d'energie, et ledit 4lement de liaison desdites
pieces orbitales (30, 34, 33) et la force    20   (33) a uno surface
drconfirencielle generalement centrifuge de ladite premiero masse
d'equilibrage    cylindrique supportiee  rotation dans ladite saullie  -.
(331) par un moment cr66 par le couple de la force   -(303) par des moyens
formant roulement (34). centrifuge desdites seconds et troisibne masses
17. Appareil selon la revendication 16 com-1 d'equilibrage 135, 36).
portant una seconde masse d'equilibrage (35)1   - 7. Appareil selon la
revendication 6 dans lequel    25   couplee audit arbre d'entralnement (15)
adjacentel la force centrifuge de ladite troisieme mamss        a ladite
partie de disque (151) ot ayant ma-masse d'equilibrage (36) est de sens
oppos6 a la force     situee de maniere A creer une force centrifuge de
centrifuge de ladite secondesmamse d'iquilibrage     mem  sens. quo la
force centrifuge de ladite' (35) et d'egale amplitude.
premiere masse. d'equilibrage (331),; et unea - 8. Appareil selon la
revendication 6, dans loquel    30   troisibme masse d'6quilibrage (36)
couplee audit ladite seconde masse d'equilibrage (35) est
arbre:d'entrainement (15) adjacent a son extrW'. adjacente a une partie
d'extremit interieure dudit   mitN opposee et ayant une masse situee de !
arbre d'entrainement (15) et ladite troisibme        manibre A creer une
force centrifuge d'egale! masse d'6quilibrage (36) est adjacente a une
amplitude et de sens oppose a la force centrifuge partie  d'extremite
exterieure  dudit. arbre    35   de ladite seconds masse d'equilibrage
(35). d'entrainement (15).                            .      18. Appareil
selon la revendication 17 dans' 9. Appareil selon la revendication 8, dans
lequel   lequel ladite seconde masse d'equilibrag (35) est 



ladite seconde masse d'equilibrage (35) est fixee    fixWe A une surface de
ladite partie de disque (151); A- une surface d'extremite anterioure d'une
partie   opposie a la surface a pertir de laquelle s'etend le. de disque
(151).                                40   doigt d'entratnement (154), et
ladite troisieme: 10. Appareil selon la revendication 6 dons         Masse
d'equilibrage (36) etant fixee A l'extrdmiti: loquel ladite troisieme masse
d'equilibrage (36)     distale  dudit arbre d'entrainement (15) et est
fixee a une plaque d'arrAt (38) qui comprend     disposee a l'exterieur de
ladite partie de fourreau une partie d'un embrayage magnetique (19, 20,
(116).           .                          I         : 21) de couplage
dudit arbre d'entratnement (15)a    45  19. Appareil selon la revendication
17 dans une source d'energie.                           .    lequel ladite
troisieme masse d'equilibrage (36) 11. Appareil selon la revendication 9,
dons:       est fixee a une plaque d'arret (38) des moyens Iequol ladite
troisieme masse d'equilibrage (36)     d'embrayage decales (19, 20, 21).
ost fixee a une plaque d'arret (38) qui comprend       20. Appareil selon
la revendication 16, dansi une partie d'un embrayage magnetique (19, 20,
.Jo   lequel ladite saillie (303) fait corps avec ladite 21) de
couplagedudit arbre d'entraTnement (15) A     seconds plaque d'extremit6
(301) de l'l6ment      : une source d'energie.
orbital en spirale (30),.et leadits moyens formant: 12. Appareil selon la
revendication 10 dons        roulement (34) comprennent un roulement a
lequol ladite troisieme masse d'equilibrage (36)     aiguilles. fait corps
avec ladite plaque d'arret (38).    55      21. Appareil selon la
revendication 16, 17 ou 18, 13. Appareil solon la revendication 1 com-
dans lequel le centre de graviti de ladite premiere portant un roulement a
aiguilles (34) dispose dans   masse d'6quilibrage (331) est deporte le long
de un espace creux situe ontre ladite saillie (303) et  l'axe dudit arbre
d'entratnement (15) depuis le ledit element de liaison (33).
centre de gravite desdites piices orbitales (30,34, 14. Appareil selon la
revendication 1, com-   60   33). *  portant un roulement (32) disposi dans
un espace        22. Appareil selon la revendication 20, dans' creux situe
entre ledit doigt d'entrainement (154)    . equel un moment dirige dans un
premier sons de et ledit trou excentre (332).
rotation est cr66 par les forces centrifuges, 15. Appareil selon la
revendication 1, dans        decalees axialement, de la premiere masse
lequel ledit appareil de transfer de fluides est un    65    orbitalo
d'equilibrage (331) et les pieces orbitales 12 I .111111111111!111!11
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24 13034,33) et unmoment6gal en amplitude et de         (30) contre
1'6l6ment en spirale fixe 128) pour sens de rotation oppos6 est cr6  par
les forces     ameliorerl'eotancheiteentrseux,etleditarbre(15) centrifuges
decalees axialement creees par le        possede une seconde masse
d'6quilibrage (35) mouvement orbital desdites seconde et troisieme     pour
provoquer une force centrifuge qui agit dans masses d6quilibrage (35. 36)
en des points      5   Ie m6me sons qus la force centrifuge de ladite
espaces le long de l'axe dudit arbre d'entratne-    premibre masse
d'6quilibrage (331) et possede ment (1 5).
une troisiems masse d'equilibrage (36), Ia force 23. Appareil selon la
revendication 16, dans       centrifuge crede par la seconde masse
d'equili- lequel ledit appareil comprendi un ompresseur       brage (35)
etant l6girement plus grande que la de fluides au moyen duquel, quandiadite
poche    *    force centrifuge crede par Ia troisieme masse de fluides se
d6place vers le centre des deux        d'equilibrage (36), ce, grace a
quol, le moment moyens formant des enroulements, son volume         cree
par les forcesCeentrifuges des seconde et se reduit pour comprimer le
fluide qui s'y trouve.  troisieme masses dquilibrage (35, 36) annulent 24.
Appareil salon Ia revendication 1. dans        presque comptltement le
moment cr66 par la lequel ledit 6l6ment de liaision (33) possede une    ,5
force centrifuge des pilces orbitales (30,34,33) et premiere masse
d'iquilibrage (331) qui cr6e une     Ia force centrifuge de ladite premiere
masse force centrifuge qui est Idgerement moindre qua     d'6quilibrage
(331). Ia force centrifuge qui prend naissance par le        25. Appareil
selon  'une quelconque des mouvement orbital des pieces orbitales (30, 34,
revendications pr6c6dentes; dans lequel la saillie 33), ce qui aboutit a un
petit reseau de forces    20'  (303) est un bossage  t ledit 614ment de
liaison centrifuges qui pousse l'6mnent orbital sn spirale  (33) est un
coussinet dispose dans lq4i bossage. v         x,      I
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