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(54)  Scroll fluid machine

(57)  Ascroll fluid machine comprises stationary and
orbiting scrolls 1,2. The orbiting scroll 2 is revolved by a
driving shaft 21 with respect to the stationary scroll 1 to
crease an inner expanding region. Fluid from the inner
expanding region flows to the rear side of an orbiting end
plate 2’ of the orbiting scroll 2. An expanding cover 120

is mounted to the orbiting end plate 2’ to create a narrower
space 124 between a boss 4 of the orbiting end plate 2’
and an inward-projecting portion 123 of the expanding
cover 120. Fluid from the expanding region flows through
the narrower space 124 and is depressurized or cooled.
The cooled fluid cools the boss 4.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a scroll fluid
machine and especially to a scroll fluid machine that en-
ables itself to be cooled effectively.

BACKGROUND ART

[0002] JP 2003-307188A filed by the same applicant
discloses a scroll fluid machine comprising stationary and
orbiting scrolls, the orbiting scroll being driven and re-
volved with respect to the stationary scroll to create outer
compressing and inner expanding regions between sta-
tionary and orbiting scroll wraps of the stationary and
orbiting scrolls. Fluid expanded and cooled in the ex-
panding region between inner stationary and orbiting
wraps flows through a discharge bore to the rear surface
of an orbiting end plate. Fluid flows from the rear surface
of the orbiting end plate via the outer circumference of a
blocking plate to an electric motor. In the scroll fluid ma-
chine, the rear surface of the orbiting end plate is effec-
tively cooled.

[0003] Meanwhile, a central bearing is provided be-
tween the orbiting end plate and an eccentric portion of
a driving shaft in a boss of the orbiting end plate. The
driving shaft is driven by the electric motor and the orbit-
ing end plate is revolved by the eccentric portion of the
driving shaft. Then, the compressing and expanding re-
gions are created between the stationary and orbiting
scrolls. The bearing is subjected to rotation of the driving
shaft and heated thereby decreasing durability.

SUMMARY OF THE INVENTION

[0004] In view of the disadvantage, it is an object of
the present invention to provide a scroll fluid machine in
which a central bearing in a boss of an orbiting end plate
is effectively cooled thereby increasing durability.
[0005] According to the presentinvention, there is pro-
vided a scroll fluid machine comprising a driving shaft
having an eccentric portion; a stationary scroll having a
stationary end plate from which an inner stationary wrap
projects ; an orbiting scroll having an orbiting end plate
from which an inner orbiting wrap projects, and a boss
in which the eccentric portion is fitted via a central bear-
ing; and an inner annular partition wall mounted to the
stationary or orbiting end plate, said inner orbiting wrap
being revolved by the eccentric portion of the driving shaft
to engage with said inner stationary wrap inside the inner
partition wall to form an expanding region, characterized
in that an expanding cover that has an inward-projecting
portion is mounted to the orbiting end plate to surround
the boss to form a narrower space between the in-
ward-projecting portion and the boss, fluid from the ex-
panding region being passed through the narrower space
and further depressurized or cooled.
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BRIEF DESCRIPTION OF DRAWINGS
[0006]

Fig. 1 is a vertical sectional side view of an embod-
iment of a scroll fluid machine according to the
present invention; and

Fig. 2 is a sectional view taken along the line lI-Il in
Fig. 1.

DETAILED DESCRIPTION

[0007] Figs. 1and2illustrate an embodiment of ascroll
fluid machine according to the present invention, com-
prising a scroll portion 10 and an electric motor 20. A
stationary end plate 1’ of a stationary scroll 1 has aninner
annular partition wall 101; an outer annular partition wall
102; an outer stationary wrap 1 a between the inner and
outer partition walls 101 and 102; and an inner stationary
wrap 1b inside the inner partition wall 101. An orbiting
end plate 2’ of an orbiting scroll 2 has an outer orbiting
wrap 2a that engages with the outer stationary wrap 1 a;
and an inner orbiting wrap 2b that engages with the inner
stationary wrap 1b. The orbiting scroll 2 is covered with
a housing 3 fixed to the stationary scroll 1. An electric
motor 20 is fixed to a wall 3’ of the housing 3 by a bolt
26. Journals 21 a and 21 b of a driving shaft 21 of the
electric motor 20 are rotatably supported by the housing
3 and a rear cover 25 of the electric motor 20 by bearings
8 and 23 respectively so that an axis of the driving shaft
21 may coincide with the center of the stationary scroll 1.
[0008] Three bosses 5 protrude near the outer periph-
ery of the orbiting scroll 2 like an equilateral triangle, and
a pin 7a at one end of an auxiliary crank 7 is rotatably
supported in each of the bosses 5 via a bearing 9a. There
are provided three bosses 6 on the stationary scroll 1
and a pin 7b at the other end of the stationary scroll 1 in
each of the bosses 6 via a bearing 9b. The pins 7a, 7b
are provided eccentrically by a certain amount. An ec-
centric portion 21 is formed at one end of the driving shaft
21 and supports a boss 4 at the center of the rear surface
of the orbiting end plate 2’ via a bearing 22. The eccentric
portion 21 ¢ has the same eccentricity as that of the pins
7a,7b of the auxiliary crank 7. Owing to such structure,
when the driving shaft 21 is rotated, the orbiting scroll 2
is revolved around the axis of the driving shaft 21. The
revolution mechanism may be a known means such as
Oldham coupling. As shown in Fig. 2, with respect to a
spiral direction of the scroll wrap, the inner scroll wraps
are wound in a counterclockwise direction from the cent-
er, and the outer scroll wraps are wound in a clockwise
direction from the annular wall.

[0009] Numeral 24 denotes a seal, and 27,28 denote
elastic rings. When an inner ball of the bearing is loos-
ened from the eccentric portion 21c so as to facilitate the
eccentric portion 21c to insert into the bearing 8 of the
orbiting scroll, the elastic rings 27,28 prevent fretting cor-
rosion owing to rotation of the inner surface of the inner
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ball of the bearing on the outer circumference of the pin
portion 21c.

[0010] For example, when the elastic ring 27 made of
hard rubber is fitted in a bore of the eccentric portion 21c,
the elastic ring 27 prevents the inner ball from rotating
on the eccentric portion 21c owing to friction after fitting
of the inner ball while resistance is small during fitting of
the inner ball. Similarly, the elastic ring 28 facilitates the
pin portion 7a of the auxiliary crank 7 to insert into the
bearing 9a of the orbiting scroll 2 and prevents the inner
ball of the bearing 9a from sliding.

[0011] On the end plate 1’ of the stationary scroll 1,
there are a compressing portion inlet 11 inside the outer
partition wall 102; a compressing portion outlet 12 outside
the inner partition wall 101; an expanding portion outlet
14 inside the inner partition wall 101; and an expanding
portion inlet 13 at the center. Pipes 11a, 12a, 14a, 13a
are connected to the holes 11,12,14,13 respectively.
When the electric motor 20 is rotated in a counterclock-
wise direction seen from the right in Fig. 1, the orbiting
scroll 2 is revolved in the counterclockwise direction
around the center of the stationary scroll 1 as shown in
Fig. 2 while the orbiting scroll 2 is prevented from rotation
around its own axis. Thus, a compressing region is cre-
ated between the inner and outer partition walls 101 and
102, and an expanding region is created inside the inner
partition wall 101.

[0012] Fluid is sucked through the inlet 11, com-
pressed in the compressing region by engagement of the
outer scroll wraps 1 a and 2a between the inner and outer
partition walls 101 and 102 and discharged through the
outlet 12. Fluid is sucked through the inlet 13, expanded
in the expanding region by engagement of the inner scroll
wraps 1b and 2b inside the inner partition wall 101 and
discharged through the outlet 13.

[0013] Theorbiting scroll end plate 2’ has an expanded
fluid discharge bore 103 communicating with the expand-
ing region, The fluid expanded in the expanding region
is discharged not only through the outlet 14 of the sta-
tionary scroll end plate 1’ but also through the discharge
bore 103 of the orbiting scroll end plate 2'.

[0014] An expanding cover 120 is mounted to the or-
biting end plate 2’ and has a support plate 121 between
the boss 4 of the orbiting end plate 2’ and the expanding
cover 120. The support plate 121 has an annular bore
122, and the expanding cover 120 has an inward-pro-
jecting portion 123. The fluid from the discharge bore 103
passes through the annular bore 122 of the support plate
121 and through a narrower space 124 between the in-
ward-projecting portion 123 and the boss 4. In the nar-
rower space 124, the fluid becomes faster and is depres-
surized, so that the fluid is further cooled.

[0015] The orbiting end plate 2’ is driven by the eccen-
tric portion 21c of the driving shaft 21, so that a central
bearing 125 between the boss 4 and the eccentric portion
21cis heated during rotation of the eccentric portion 21c.
The cooling fluid which flows through the narrower space
124 near the boss 4 effectively cools the central bearing
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125, thereby increasing durability of the bearing 125.

EXPLANATION OF INDUSTRIAL APPLICABILITY OF
INVENTION

[0016] A scroll fluid machine according to the present
invention is utilized to feed air into a fuel cell and dis-
charge it or as an air-expanding cooler.

Claims
1. A scroll fluid machine comprising:

a driving shaft 21 having an eccentric portion
21c¢;

a stationary scroll 1 having a stationary end plate
1" from which an inner stationary wrap 1b
projects ;

an orbiting scroll 2 having an orbiting end plate
2’ from which an inner orbiting wrap 2b projects,
and a boss 4 in which the eccentric portion 21c
is fitted; and

an inner annular partition wall 101 mounted to
the stationary or orbiting end plate 1°,2’, said in-
ner orbiting wrap 2b being revolved by the ec-
centric portion 21c of the driving shaft 21 to en-
gage with said inner stationary wrap 1a inside
the inner partition wall 101 to form an expanding
region, characterized in that:

an expanding cover 120 that has an in-
ward-projecting portion 123 is mounted to
the orbiting end plate 2’ to surround the boss
4 to form a narrower space 124 between
the inward-projecting portion 123 and the
boss 4, fluid from the expanding region be-
ing passed through the narrower space 124
and further depressurized or cooled.

2. A scroll fluid machine as claimed in claim 1 wherein
an annular support plate 121. is mounted around the
boss 4 to support the expanding cover 120, the sup-
port plate 121 having an annular bore 122 through
which fluid from the expanding region passes to the
narrower space 124.

Amended claims in accordance with Rule 86(2) EPC.
1. A scroll fluid machine comprising:

a driving shaft 21 having an eccentric portion 21
C;

a stationary scroll 1 having a stationary end plate
1’ from which an inner stationary wrap 1b and
an outer stationary wrap 1a project;

an orbiting scroll 2 having an orbiting end plate
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2’ from which an inner orbiting wrap 2b and an
outer orbiting wrap 2a project, and a boss 4 in
which the eccentric portion 21c is fitted; and

an inner annular partition wall 101 mounted to

the stationary or orbiting end plate 1’,2’, said or- 5
biting scroll 2 being revolved by the eccentric
portion 21 c of the driving shaft 21 to allow the
inner orbiting wrap 2b to engage with said inner
stationary wrap 1b inside the inner partition wall

101 to form an expanding region and to allow 170
the outer orbiting wrap 2a to engage with the
outer stationary wrap 1 a outside the inner par-
tition wall 101, characterized in that:

an expanding cover 120 that has an inward-pro-
jecting portion 123 is mounted to the orbitingend 75
plate 2’ to surround the boss 4 to form a narrower
space 124 between the inward-projecting por-

tion 123 and the boss 4, fluid from the expanding
region being passed through the narrower
space 124 and further depressurized or cooled. 20

2. A scrollfluid machine as claimed in claim 1 wherein

an annular support plate 121 is mounted around the
boss 4 to support the expanding cover 120, the sup-

port plate 121 having an annular bore 122 through 25
which fluid from the expanding region passes to the
narrower space 124.
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FIG.2

Direction of revolution
of orbiting scroll
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