
SCROLL TYPE FLUID MACHINE The present invention relates generally to a
scroll type fluid machine, and more particularly to a scroll type fluid 5
machine such as a compressor, an expander, a pump, etc. Referring firstly
to FIGS. 1 through 7, there is shown a typical construction of a
conventional scroll-type compres- sor, taken for example, which is
generally known in the art 10   of the fluid machine.  As shown in FIGS. 1
and 2, there is provided a housing designated at the reference numeral 10,
which comprises a cup-shaped portion 12 and a front end plate 11 for
closing the open end of the cup-shaped portion. This cup-shaped portion 12
is securely fixed in position to 15   the front end plate 11 by way of
fitting bolts 17 which extend longitudinally through bolt holes 123 defined
in the open circumferential edge of the portion 12 and through bolt holes
113 defined in the circumferential edge of the front end plate 11. There is
secured in position a flanged 20   cylindrical sleeve 15 projecting
forwardly as viewed in the figure at the frontal end surface of the front
end plate 11, and there is seen mounted rotatably a main shaft 14 extending
longitudinally along the central axes of the sleeve 15 and of the front end
plate 11 through ball bearings 25   16, 13, respectively.  Also, according
to another arrangement    as typically shown in FIG. 2, there may be
provided 0-rings 30 for sealing hermetically the interior of the housing 10



in the positions of engagement between the outer circumfer- ential surface
of the front end plate 11 and the inner 5   circumferential surface
complementary therewith of the cup-shaped portion 12, and between the
frontal end surface of the front end plate 11 and the lateral side of the
flanged sleeve 15, respectively. As seen in FIG. 2, the main shaft 14
extending longitudinally through the central openings 10   of the sleeve 15
and the front end plate 11 may also be supported rotatably by way of a
shaft sealing member 32 in addition to the ball bearings 16, 13. Referring
to the both drawing FIGS. 1 and 2, there are shown incorporated in the
housing 10 a stator scroll element 15   20, a rotary scroll element 21, and
a driving and rotation- blocking mechanism 22 for the rotary scroll element
21 to be described more in detail later. Also, it is seen that the stator
scroll element 20 is comprised of a lateral plate portion 201, a spiral or
scroll blade portion 202 and a web 20   portion 203 formed projecting from
the surface of the lateral plate portion 201, which stator scroll element
is secured stationary in position to the cup-shaped portion 12 by way of
bolts extending through a bottom portion 121 of the cup- shaped portion 12.
The interior space of the housing 10 is 25   separated into a suction
chamber 25 and a delivery chamber    26 by having the mating gap between
the outer circumferential surface of the lateral plate portion 201 and the
inner 



circumferential surface of the cup-shaped portion 12 filled sealingly with
certain appropriate means like the O-ring 30. 5   There is defined a
through opening 31 in the central area of the lateral plate portion 201 for
having a closed space 23 defined between the both scroll elements 20, 21 in
communication with the delivery chamber 26. It is also seen that the rotary
scroll element 21 is 10   comprised of a lateral plate portion 211 and a
spiral or scroll blade portion 212 formed projecting from the inner surface
thereof. It is arranged that this rotary scroll element 21 is placed with
its scroll blade portion 212 in intermeshing engagement relationship with
the complementary 15   scroll blade portion 202 of the stator scroll
element 20 at 180 degrees apart with each other, when installed in position
within the housing 10. There is defined the enclosed space 23 having the
both scroll elements 202 and 212 in contact relationship with each other at
plural points, 20   when put in the mutual engagement position.  More
specifi- cally, at the moment of closing motion of the rotary scroll
element 21, or in other words, when the outer ends of the blade extensions
of the both scroll elements 202 and 212 come to be in contact with the
flanks of the opposing elements 25   212 and 202 engaged with each other,
there are four points    of contact A, B, C and D as typically shown in
FIG. 5. For making certain of the proper positioning relationship of 



these scroll elements when engaged with each other, there are provided
positioning holes 208 and 218 in the stator 5   scroll element 20 and the
rotary scroll element 21, respectively, at a point on the Y-axis passing
the center of solar revolutionary motion Os of the rotary scroll element 21
(that is, the axis of the main shaft 14 or the center of the stator scroll
element 20) and crossing at 10   the right angle with a line segment
connecting the points of contact A and B, or connecting the points C and D.
Also, there is formed threads 209 in part of the positioning holes 208 as
shown in FIG. 1, and also there is formed a through hole 122 in the bottom
portion 121.of the cup-shaped portion 15   12 on the same axis as that of
the positioning hole 208. Now, referring to FIGS. 1 through 3, there is
shown a typical construction of the rotation-blocking mechanism 22 for the
rotary scroll element 21, which comprises a ring- shaped stationary race
221 embedded securely in the inner 20   surface of the front end plate 11,
a stationary ring 222 opposite this stationary race 221 fixed abutting the
inner surface of the front end plate 11, a ring-shaped stationary race 214
embedded securely in the outer surface of the lateral plate portion 211 of
the rotary scroll element 21, 25   a movable ring 215 opposite the
ring-shaped stationary-race    214 fixed abutting the outer surface of the
lateral plate portion 211, and a plurality of ball elements 224 engaged 



in operative position in a corresponding number of pockets 222a and 215a
defined extending in the axial direction 5   through the stationary ring
222 and the movable ring 215, respectively. When the rotary scroll element
21 is caused to move in solar rotating motion in the clockwise direction as
viewed in FIG. 3, the movable ring 215 will followingly therewith be put to
move in similar solar revolutionary 10   motion with its center defining a
circle of radium Ror. During this motion, on the part of the rotary scroll
element 21 there is produced a turning effort or moment in the clockwise
direction as viewed in the figure according to a current extent of
deviation in the working points of reactive 15   motion and of driving
efforts of the fluid to be compressed in the enclosed space 23. Under such
an operating condition, there is such an effect that the rotary scroll
element 21 will likely be rotated in the clockwise direction about the
center of the movable ring 215. 20        However, as nine balls 224 shown
in this figure are caught between the edges of the pockets 222a in the
station- ary ring 222 and the edges of the pockets 215a provided in the
movable ring 215, this movable ring cannot rotate, accordingly. In
consequence, the rotating motion of the 25   rotary scroll element 21 can
now be prevented from occurring,    accordingly. In the operating position
shown, the rotating center 



of the movable ring 2.15 is located at the furthest right point of motion
as viewed in the figure, and thus the 5   current aspect of distribution of
the effects of inhibiting the rotating motion is then as schematically
shown by the arrows [ERR] through fcs. In this position, therefore, the
ball 224 at the highest point shown would have a greatest possible
contribution to the effect of inhibiting the rotat- 10   ing motion, this
effect attenuating as it departs from this specific highest point, and
hence, resulting in the nine ball elements 224 existing in the lower half
part effecting no substantial contribution to the retarding of the rotating
motion of the system, at all. 15        In the meantime, the current
pressure or thrust as applied upon the rotary scroll element 21 in the
axial direction thereof from the reactive force from the current
compressive efforts would then be held effectively at the ring-shaped
stationary race 214 and the ring-shaped station- 20   ary race 221 through
all the ball elements 224. Now, reference is made to the driving mechanism
for the rotary scroll element 21. An enlarged portion 141 formed in the
inner end of the main shaft 14 is held by way of the ball bearing 13.
Also, there is provided a driving 25   pin (not shown) as projecting in the
axial direction in    the leading end surface of the enlarged portion 141
at the offset position from its center. On the other hand, there 



is mounted rotatably a bushing 27 of disc or stub shape having a
substantial thickness in an annular boss 213 5   projecting from the
lateral plate portion 211 of the rotary scroll element 21 by way of a
needle bearing 28. This bushing 27 is formed with a balance weight 271 of
disc con- figuration extending integrally therefrom in the radial
direction, and having an eccentric recess extending axially 10   in a
position offset from the center Oc of the bushing 27. In this offset
recess, there is fitted operatively the driving pin noted above, and the
bushing 27 is held rotatably in position by way of the needle bearing. With
such construction, it is arranged that the fluid 15   as taken into the
enclosed space 23 by the solar revolution- ary motion of the rotary scroll
element 21 is then delivered out of the delivery port 31. During the
operation, it is noted that there is effected a reactive force from the
com- pression of the fluid upon the rotary scroll element 21 in 20   the
tangential direction to its locus of circular motion through the scroll
blade portion 212. This force will render an eventual effect upon the
center Oc of the bushing 27 as shown by an arrow Fd in FIG. 4.  Because of
such an arrange- ment that the bushing 27 may move in rotation about the 25
drive pin, there is effected the turning moment about the    center Od of
the driving pin as represented by the arrow Fd. When there is an angle
[ERR] defined between the segment in the 



direction of the force Fd and a segment passing the center Oc of the
bushing 27 and the center Od of the drive pin, 5 this moment may be
represented with the equation: Fd * [ERR] sin [ERR]. In consequence, the
rotary scroll element 21 held operatively upon the bushing 27 is then
subjected to a turning moment existing about the center Od of the drive
pin. Accordingly with this effect, the scroll blade portion 10   212 is now
caused to be urged against the scroll blade portion 202. With this urging
force being Fp, the following equation may be obtained from the
relationship:  Fp * [ERR] cos [ERR] = Fd * [ERR] sin [ERR], i.e., Fp = Fd *
tan [ERR] 15        More specifically, when the bushing 27 having the
eccentric opening and the rotary scroll element 21 are caused to be driven,
there will automatically be produced an urging effort at the areas of line
contact between the both scroll blade portions 212 and 202 from the
reactive 20   effect of the compressed fluid, which would then ensure the
sealing effect of the enclosed space 23, accordingly. In addition, it is
arranged as stated hereinbefore that the center Oc of the bushing 27 is
rotatable about the center Od of the drive pin.  In this connection, it is
to 25   be noted that when the thickness of the scroll blade portions
202 and 212 would vary, for instance, from a possible error in their design
dimensions, the distance between the centers 



Oc and Os may be adjusted accordingly. More specifically, the center Oc
may, as typically shown in FIG. 4, be shifted 5   over to a point Oc' or
Oc", for instance, along the arc having the radius [ERR] from the center
Od. In consequence, therefore, it is advantageous that.the rotary scroll
element 21 may move smoothly, even with such an error in its design
dimensions. 10        When assembling such a scroll type compressor as
noted above, the cup-shaped portion 12 and the front end plate 11 are
initially to be erected together, by screwing the bolts 17 into the bolt
holes 113, 123. As the next step, the indexing holes 208 and 218 provided
respectively in the 15   stator scroll element 20 and the rotary scroll
element 21 are then put to be aligned with each other. Subsequently, there
is inserted an alignment rod 18 from a through hole 122 defined in the
bottom part 121 of the cup-shaped portion 12 into the indexing holes 208,
218. In consequence, 20   therefore, it is notable that the rotary scroll
element 21 may have a certain degree of freedom in play within a given
range of angles about the installed alignment rod 18. More specifically,
the rotary scroll element 21 may shift within a given extent of play of the
bushing 27, thus affording 25   the shifting motion of the pockets 215a
defined in the movable    ring 215 with a certain range of angles
equivalent to the range of angular movement allowed on the part of the
bushing 



27, accordingly. Now, referring to the rotation block mechanism 22 for
holding the self-rotating motion of the rotary scroll element 21 from
occurring, this mechanism when in operation is held in close engagement
relationship with the edges of the pockets 215a and 222a of the movable
ring 215 and of the stationary ring 222, respectively. With such close
engagement, there may be ensured a proper 10   angular positioning in
intermeshing engagement between the stator scroll elements 20 and 21. For
this operation, the front end plate 11 upon which the stationary ring 222
is mounted is to be shifted in rotating motion in the direc- tion opposite
that of the main shaft 14 so that the ball 15   elements 224 may
operatively be caught by the edges of the pockets 222a of the stationary
ring 222 and the pockets 215a of the movable ring 215, respectively. This
is the proper procedure for angular positioning of the both stator and
movable scroll elements 20 and 21 placed in the inter- 20   meshing
relationship with each other.  In this connection, it is to be noted that
the inner diameter of the bolt hole 113 provided in the front end plate 11
is made greater than the outer diameter of the bolt 17. With this
arrangement, it is possible in practice that the front end plate 11 may 25
be shifted in rotating motion in the direction opposite    that of the main
shaft 14, with the bolts 17 left inserted into the bolt holes 123 in the
cup-shaped portion 12.  By 



securing the bolts 17 subsequently, the front end plate 11 and the
cup-shaped portion 12 may be fixed securely to a 5   properly jointed
state, thereby resulting in a proper intermeshing engagement between the
both stator and movable scroll elements 20 and 21 at all. Upon the securing
of the bolts 17, the cup-shaped portion 12 and the front end plate 11 are
now jointed positively with each other, there- 10   after removing the
alignment rod 18 out of the through hole 122. Subsequently, there is
inserted a bolt 19 into engage- ment with the threads 209 of the indexing
hole 208 provided in the stator scroll element 20 from the through hole
122, thus having the both indexing holes 208, 218 and the through 15   hole
122 secured in the properly aligned state as shown in FIG. 6 or FIG. 7.
Now, the following is the summary of the conventional assemble procedures
as noted hereinbefore. (1) Erect initially the cup-shaped portion 12 and
the front 20   end plate 11 by inserting the bolts 17 into the bolt holes.
113 and 123; (2) Put the indexing holes 208 and 218 provided respectively
in the stator scroll element 20 and the rotary scroll element 21 in
alignment with each other, and then insert the align- 25   ment rod 18 into
these indexing holes 208, 218;    (3) Shift the front end plate 11 in
rotating motion in the direction opposite that of the main shaft 14 till it
stops; 



(4) Secure completely the cup-shaped portion 12 and the front end plate 11
together by the bolts 17; 5   (5)  Finally, remove the alignment rod 18,
and then insert and secure the bolt 19 so that the cup-shaped portion 12
and the front end plate 11 are secured together in position. However, such
drawback could not be avoided when assembl- ing the scroll type fluid
machine in accordance with the 10   conventional manner, as follows. (I)
When setting the intermeshing angular relationship of the both scroll
elements 20, 21 as noted above, the scroll blade portions 202, 212 of the
both scroll elements 20, 21 come to a mutual contact relationship with each
other 15   accordingly with their initial frictions of contact, thus
determining a current radius of motion in the circular locus of the rotary
scroll element 21. Now, when this radius of motion increases, even if that
radius of motion is followed closely by means of the driving mechanism of
the rotary 20   scroll element 21, it is inevitable that there would remain
a substantial deviation in the locational phases of the rotary scroll
element 21 around the drive shaft center of the rotary scroll element 21
with respect to the stator scroll element 20. For this reason, a
substantial gap would 25   then be left between the opposed flanks or side
surfaces of    13 the both scroll blade portions 202, 212, thus resulting
in 



a substantial quantity of gas leaked from this gap, which would lead to the
eventual problem of lowering performance of the compressors. 5   (II) In
accordance with the conventional assembly procedures noted above such that
after the insertion of the alignment rod 18 into the indexing holes 208,
218, the front end plate 11 is shifted in rotation in the direction
opposite that of the main shaft 14 till it stops, and thereafter the cup-
10   shaped portion 12 and the front end plate 11 are secured together,
unavoidable problems of such as complex procedures and as increased steps
of procedures would then be left unattended accordingly. SUMMARY OF THE
INVENTION: 15        The present invention is therefore materialized to
practice in view of such circumstances and inconveniences as noted above
and is essentially directed to the provision of an improved scroll type
fluid machine, which can afford an efficient solution to these problems,
accordingly. 20   (1)  It is an object of the present invention to provide
an improved scroll type fluid machine wherein a gap formed between the
opposed flanks of the adjacent scroll blade portions of the complementary
scroll elements in the fluid machine owing to an initial wear generated
therein during 25 the break-in operation of the machine is accordingly
14 



compensated for, so that it may be eliminated and so that any leakage of
gas from this gap may efficiently be prevented from occuring. (2)   It is
another object of the invention to provide an improved scroll type fluid
machine wherein there is afforded a substantial reduction in the steps of
assembly procedures of the fluid machine. The present invention provides a
scroll type fluid machine wherein there are engaged stator scroll means and
rotary scroll means in intermeshing relationship with each other, each
having a spiral or scroll blade portion projecting in the axial direction
from a lateral plate surface in such a manner that said rotary scroll means
can move in solar revolving motion with.respect to said stator scroll
means, mounted stationary on a cup-like member, by the rotating motion of a
main shaft journalled on a front end plate, the rotating motion of said
rotary scroll means being restricted by a rotation blocking mechanism
incorporated between said rotary scroll means and said front end plate, so
that the fluid can be operatively sucked into and delivered out of the
fluid machine with a differential pressure produced therein in continued
variation, characterised in that, in order to shift the angular phase
relationship of said rotary scroll means and stator scroll means in the
direction of rotation of said rotary scroll means by an   



15 angle to be determined by initial wear of the scroll blade portions of
said rotary and stator scroll means, indexing holes shifted by the
aforesaid angle are provided previously in both said scroll means, and on
assembly of the machine said front-end plate and cup-like member are
secured together while aligning said indexing holes. Preferably, there are
provided grooves extending in each of the opposed mating surfaces of the
front end plate and the cup-shaped member, respectively, and that there is
installed a resilient element into the space defined by these grooves in
the two members so that the front end plate may adjustably be shifted in
rotating motion with respect to the cup-shaped member for the purpose of
allowing an erection work thereof at the installation stage. With the
advantageous construction as noted above, there is attainable such effect
and function from the present invention, as follows. (1)   There will be
formed no appreciable gap between the opposed flanks of the rotary scroll
element and the stator scroll element when installed in intermeshing
relationship with each other and when there may occur a substantial
deviation in the mutual angular phase relationship therebetween owing to
the initial wear generated in the flanks 



of these scroll elements during the break-in operation of the machine.  In
consequence, the fluid is thus effectively prevented from leaking out of
such gap in the complementary scroll elements, thereby preventing a
possibility of reduc- 5 tion in efficiency of the scroll type fluid
machine, and thereby bringing a substantial improvement in the machine
performance. (2) When securing the front end plate and the cup-shaped
member together in the installation stage, the front end 10   plate may
automatically be pulled together with the result- ant effect that there is
substantially no back-lash left in the intermeshing engagement of these two
members, according- ly.  By virtue of this effect that the front end plate
may shift in rotation with respect to the cup-shaped member, 15   there is
no longer the necessity of a manual adjustment of the front end plate in
the installation work at all, thereby reducing a substantial steps in the
installation procedures of these members, and thereby making the rotating
efforts on the front end plate substantially constant, resulting 20   in no
substantial dispersion in the quality of installation work of the scroll
type fluid machine, accordingly. The other objects, principle, property and
details of the present invention will, as well as advantages thereof,
become more apparent from the following detailed description 25   by way of
a preferred embodiment of the invention, when 



read in conjunction with the accompanying drawings. BRIEF DESCRIPTION OF
THE DRAWING: FIGS. 1 through 7 are a series of representations showing the
conventional constructions of the scroll-type 5   compressor; among which
FIGS. 1 and 2 are longitudinal cross-sectional views showing by way of
example the erected state of a fluid machine, FIG. 3 is a front elevational
view showing a rotation blocking mechanism seen from the rotary scroll
element side. FIG. 4 is a graphic representa- 10   tion for the explanation
of thrusts rendered upon the rotary scroll element, FIG. 5 is a schematic
view showing the relative locations of the scroll blade portions of the
rotary and stator scroll elements and of the alignment holes for the
installation, FIG. 6 is a longitudinal cross-sectional 15   view showing
the general construction, when assembled com- pletely, of the fluid machine
shown in FIG. 1, and-FIG. 7 is a similar cross-sectional view to FIG. 6
showing the assembled state of the fluid machine shown in FIG. 2; FIG. 8 is
a similar front elevational view to FIG. 5 20   showing a preferred
embodiment of the invention; FIG. 9 is a fragmentary cross-sectional view
taken along the line I-I in FIG. 11; FIG. 10 is a fragmentary longitudinal
cross-sectional view showing a step of installation of the bolts 17; 25
FIG. 11 is a fragmentary view seen in the direction of 



the line III-III in FIG. 10; and FIGS. 12 and 13 are similar fragmentary
cross-sectional views to FIG. 9 showing the modifications in the
constructions shown in FIGS. 9 through 11. 5        DETAILED DESCRIPTION OF
THE INVENTION: The present invention will now be explained by way of a
preferred embodiment thereof shown in FIG. 8 as adapted in practice to the
construction of the scroll type fluid machine. Firstly, the reference is
made to FIG. 8 similar 10   to FIG. 5, in which like parts are designated
at like reference numerals. In this FIG. 8, there is shown the state having
the both scroll elements 202 and 212 in inter- meshing relationship with
each other at plural points, when put in the mutual engagement position.
More specifically, 15   at the moment of closing motion of the rotary
scroll element 21, or in other words, when the outer ends of the blade
extensions of the both scroll elements 202 and 212 come to be in contact
with the flanks of the opposing elements 212 and 202 engaged with each
other, there are four points of 20   contact A, B, C and D as typically
shown in FIG. 8.  In this state, there is shown provided positioning holes
208a and 218 in the stator scroll element 20 and the rotary scroll element
21, respectively, in such a manner that when assum- ing an initial wear a
[ERR] in the flanks of the scroll blade 25   portions 202 and 212 and with
a radius b mm of the base 



circle of the involute curve in each of the flanks of these scroll blade
portions, there is provided the positioning hole 208a offset in position
from the complementary posi- tioning hole 218 in the rotary scroll element
21 in the 5   rotating direction of the main shaft 14 by an angle of [ERR]
rad. as determined from the equation e = 1/1000 * a/b. Now, assuming a = 10
to 40 [ERR] (micron), when b = 5 mm, [ERR] rad. = 0.1 to 0.5 degree. With
this offsetting of the positioning hole 208a by [ERR] rad. away from the
positioning 10   hole 218 in the rotary scroll element 21 in the rotating
direction of the main shaft 14, and by threading the align- ment rod 18
into these positioning holes 208a and 218 when aligned with each other, it
is feasible in practice to install the stator scroll element 20 and the
rotary scroll 15   element 21 in position with a proper angular phase
relation- ship adjustably shifted in rotation in the rotating direction of
the rotary scroll element 21. Now, referring to FIGS. 9 through 11, there
are shown improvements to the machine which are the subject of cur
co-pending GB 20   application No 8711197. FIG. 9 is a fragmentary
cross-sectional view taken along the line I-I in FIG. 11, FIG. 10 is a
fragmentary cross- sectional view-showing the state of the bolts 17
installed into the circumferential portion of the scroll type compres- sor,
and FIG. 11 is a similar fragmentary view seen in the 25   direction of an
arrow III in FIG. 10, and there are provided 



positioning holes 208 and 218 in the stator scroll element 20 and the
rotary scroll element 21, respectively. In the figures, the reference
numeral 100 designates a resilient element such as a coil spring or the
like, which is inserted 5   into the space defined by a retaining groove
lla formed in the front end plate 11 in the complementary surface thereof
and by a retaining groove 12a formed in the opposed surface of the
cup-shaped portion 12. These retaining grooves lla and 12a may be of a
cross-sectional shape modified as shown 10   in FIGS. 12 and 13.  In brief,
the construction of such retaining grooves may be of such a configuration
that when securing the front end plate 11 and the cup-shaped portion 12
together by way of the bolts 17, there is provided a space suitable for the
reception of the resilient element 15   100 so that there is no substantial
back-lash left between these members, accordingly. Now, when the scroll
type compressor is assembled, the procedures are followed by virtue of the
advantageous construction particular to the scroll type fluid machine of
our oo-pending GB patent application No 87111 94; 20   (1)  Initially erect
the cup-shaped portion 12 and the front end plate 11 by inserting the bolts
17 into the plurality of bolt holes 113 and 123; (2) Put the indexing holes
208 and 218 provided respective- ly in the stator scroll element 20 and the
rotary scroll 25   element 21 in alignment with each other, and then insert



the alignment rod 18 into these indexing holes 208, 218; (3)  Secure
completely the cup-shaped portion 12 and the front end plate 11 together by
the bolts 17; and (4) Finally, remove the alignment rod 18, and then insert
5 and secure the bolt 19 so that the cup-shaped portion 12 and the front
end plate 11 are secured together in position. Accordingly, when securing
the front end plate and the cup-shaped member together in the assembly
procedures, the front end plate may be pulled to its proper position 10
while automatically shifting in rotation by function of the resilient
element 100 installed between the front end plate 11 and the cup-shaped
portion 12, with the resultant effect that there is eventually no back-lash
left in the intermeshing engagement of these two members, accordingly. 15
By virtue of this effect that the front end plate may shift in rotation
with respect to the cup-shaped member, there is no longer the necessity of
"the conventional manual adjust- ment of the front end plate 11 in rotation
in the direction opposite that of the main shaft 14 till it stops" in the
20 installation work at all, thereby reducing a substantial steps in the
installation procedures of these members.  In addition, it is feasible in
practice to preselect the magni- tude of rotating efforts on the part of
the front end plate 11 from the righting moment of the resilient element
100, 25 thus holding to a minimum a substantial dispersion in the 



22 quality of installation work of the scroll type fluid machine,
accordingly. According to the construction by way of the example described
in our co-pending GB patent application No GB 8711194, it is summarized
that there are provided the retaining grooves in the opposed surfaces of
the front end plate 11 and the cup-shaped portion 12 of the scroll type
fluid machine so that a space is defined therebetween when installed
togehter, into which space there is inserted the resilient element in
position to allow the front end plate to adjustably shift in rotating
motion relatively with the cup-shaped portion during the erection thereof.
and that the front end plate and the cup-shaped portion are finally secured
together after a due adjustment was met accordingly between these
complementary members. Finally. it is intended that all the matter
contained in the foregoing specific description or shown in the
accompanying drawings shall be interpreted as illustrative only and shall
not be taken in any way limiting sense.    



23 M&C FOLIO: 230P49954                          WANGDOC: 0953d CLAIMS 1. A
scroll type fluid machine wherein there are engaged stator scroll means and
rotary scroll means in intermeshing relationship with each other, each
having a spiral or scroll blade portion projecting in the axial direction
from a lateral plate surface in such a manner that said rotary scroll means
can move in solar revolving motion with respect to said stator scroll
means, mounted stationary on a cup-like member, by the rotating motion of a
main shaft journalled on a front end plate, the rotating motion of said
rotary scroll means being restricted by a rotation blocking mechanism
incorporated between said rotary scroll means and said front end plate, so
that the fluid can be operatively sucked into and delivered out of the
fluid machine with a differential pressure produced therein in continued
variation. characterised in that, in order to shift the angular phase
relationship of said rotary scroll means and stator scroll means in the
direction of rotation of said rotary scroll means by .an angle to be
determined by initial wear of the scroll blade portions of said rotary and
stator scroll means, indexing holes shifted by the    24 



aforesaid angle are provided previously in both said scroll means. and on
assembly of the machine said front-end plate and cup-like member are
secured together while aligning said indexing holes. 2.  The scroll type
fluid machine as claimed in Claim 1, characterized in that said rotary
scroll means are disposed in intermeshing relationship with said stator
scroll means in such an angular phase relationship that said rotary scroll
means may automatically be shifted in rotation in the rotating direction
thereof by an angular phase [ERR] rad. as determined from the equation
[ERR] when assuming an initial wear a u in the flanks of the scroll blade
portions of said both scroll means and with a radium b m of the base circle
of the involute curve in each of the flanks of said scroll blade portions.
3. A scroll-type fluid machine substantially has herein described with
reference Figures 1 to 7 as modified by Figure 8 of the accompanying
drawings.    


