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(54) SCROLL TYPE FLUID MACHINE, SEAL MEMBER, AND SEAL

(57) A scroll fluid machine (10) has a first scroll (20)
and a second scroll (30) that are movable relative to each
other and are opposed to each other, and an annular
dustproof seal member (50) disposed between and in
contact with the first and second scrolls. The annular
dustproof seal member (50) has a cut defined by two
portions (51, 52) that overlap each other in a width direc-
tion rd. The two portions (51, 52) are movable relative to
each other while they overlap each other in the width
direction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a scroll fluid
machine excellent in durability. The invention also relates
to a seal member and a seal.

BACKGROUND

[0002] A scroll fluid machine having a fixed scroll and
an orbiting scroll that orbits relative to the fixed scroll is
known as disclosed, for example, in Japanese Patent
Application Publication H.7-208353 (JP7-208353A). The
scroll fluid machine has a working room formed between
the fixed scroll and the orbiting scroll. The fixed scroll and
the orbiting scroll each have a spiral wrap protruding to-
ward the working room. An inlet and an outlet for com-
municating the working room to the outside are provided.
As the orbiting scroll orbits relative to the fixed scroll, fluid
is compressed along a spiral flow path defined by the
spiral wrap. As a result, in the example shown in
JP7-208353A, the fluid is suctioned from the inlet located
at an outer peripheral portion, and the compressed fluid
is discharged from the outlet located at the center.
[0003] In the scroll fluid machine disclosed in
JP7-208353A, a negative pressure is generated in the
working room during operation. In order to prevent ex-
ternal air from flowing into the working room from be-
tween the fixed scroll and the orbiting scroll, a dustproof
seal is provided in the scroll fluid machine. The strip-
shaped dustproof seal is arranged such that its both ends
overlap in the radial direction to surround the working
room. The dustproof seal arranged in this way seals be-
tween the fixed scroll and the orbiting scroll..

SUMMARY

[0004] However, when such a conventional scroll fluid
machine is used under severe environment such as dusty
environment, a trouble could occur such that the life of a
tip seal provided at the tip of the spiral wrap becomes
extremely short. We investigated the cause of this trouble
and found that leak occurs at the fitting portion of the end
portions of the dustproof seal member overlapping in the
radial direction in the conventional scroll fluid machine,
and it is presumed that dust and the like flow into the
working room. More specifically, we assumed that air en-
ters the working room through the gap between the end
portions of the dustproof seal member at the fitting por-
tion, and dust flowing into the working room together with
the air frictionally wears the tip seal. The invention is
made based on such findings of the inventors, and one
object of the invention is to effectively prevent inflow of
external fluid into the scroll fluid machine, thereby effec-
tively suppressing deterioration of the tip seal. Another
object of the invention is to provide seal and a seal mem-
ber capable of effectively preventing the inflow of external

fluid.
[0005] JP7-208353A proposed to adopt a seamless
and endless annular dustproof seal element. However,
in an oil-free scroll fluid machine, the temperature rises
during operation. As a result of high temperature, the
dustproof seal member between the fixed scroll and the
orbiting scroll becomes meandering or twisted due to
thermal deformation, and such deformation causes leak.
As described above, conventional scroll fluid machines
failed to overcome such a drawback.
[0006] As the broadest concept, the scroll fluid ma-
chine according to aspects of the invention includes a
first scroll and a second scroll that are movable relative
to each other and are opposed to each other, and an
annular dustproof seal member disposed so as to contact
the first and second scrolls therebetween. The scroll fluid
machine may include one or more of the features de-
scribed below.
[0007] A scroll fluid machine according to a first aspect
of the invention includes a first scroll and a second scroll
movable relative to each other and opposed to each oth-
er, and an annular dustproof seal member disposed be-
tween and in contact with the first scroll and the second
scroll and having a cut, the cut defined by two portions
overlapped each other in a width direction thereof. A
width of a portion of the dustproof seal member where
the two portions overlap each other is equal to or smaller
than a width of other portion of the dustproof seal mem-
ber, and the two portions are movable relative to each
other while they are overlapped in the width direction.
[0008] In the scroll fluid machine according to the first
aspect of the invention, the dustproof seal member may
include, as the two portions, an inner portion and an outer
portion situated on the outer side of the inner portion in
the width direction, the inner portion may be tapered such
that its outer side surface facing outward is inclined with
respect to an outer side surface of a portion adjacent to
the inner portion of the dustproof seal member, the outer
portion may be tapered such that its inner side surface
facing inward is inclined with respect to an inner side
surface of a portion adjacent to the outer portion of the
dustproof seal member, and the outer side surface of the
inner portion and the inner side surface of the outer por-
tion may contact each other.
[0009] In the scroll fluid machine according to the first
aspect of the invention, one of the two portions may have
a recessed portion recessed in a circumferential direction
of the annular dustproof seal member, and the other of
the two portions may have a convex portion that pro-
trudes in the circumferential direction and is inserted into
the concave portion.
[0010] In the scroll fluid machine according to the first
aspect of the invention, the dustproof seal member may
include, as the two portions, an inner portion and an outer
portion situated on the outer side of the inner portion in
the width direction, the inner portion may include a base
portion having a width smaller than a width of a portion
adjacent to the inner portion of the dustproof seal mem-
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ber, and a wide portion situated closer to a tip of the
dustproof seal member than the base portion in a longi-
tudinal direction of the dustproof seal member and having
a width larger than the base portion, the outer portion
may include a base portion having a width smaller than
a width of a portion adjacent to the outer portion of the
dustproof seal member, and a wide portion situated clos-
er to the tip of the dustproof seal member than the base
portion in the longitudinal direction of the dustproof seal
member and having a width larger than the base portion.
The wide portion of the inner portion may face the base
portion of the outer portion in the width direction, and the
wide portion of the outer portion may face the base por-
tion of the inner portion in the width direction.
[0011] In the scroll fluid machine according to the first
aspect of the invention may further include a pressing
means for pressing one of the two portions toward the
other of the two portions.
[0012] In the scroll fluid machine according to the first
aspect of the invention, the pressing means may press
the one of the two portions toward the other of the two
portions in the width direction.
[0013] In the scroll fluid machine according to the first
aspect of the invention, the pressing means may include
an elastic member.
[0014] In the scroll fluid machine according to the first
aspect of the invention, the pressing means may include
a fluid ejection mechanism.
[0015] In the scroll fluid machine according to the first
aspect of the invention, a circumferential groove may be
formed in one of the first scroll and the second scroll, the
dustproof seal member may be disposed in the groove,
and the fluid ejection mechanism may eject a fluid into
the groove.
[0016] In the scroll fluid machine according to the first
aspect of the invention, a circumferential groove may be
formed in one of the first scroll and the second scroll, the
dustproof seal member may be disposed in the groove,
and
the dustproof seal member may include, as the two por-
tions, an inner portion and an outer portion situated on
the outer side of the inner portion in the width direction.
The dustproof seal member may further include an inner
protrusion that protrudes inward from an inner side sur-
face of the inner portion facing the inner side, and/or an
outer protrusion that protrudes outward from an outer
side surface of the outer portion facing the outer side.
[0017] In the scroll fluid machine according to the first
aspect of the invention, the inner protrusion may taper
toward the inner side, and the outer protrusion tapers
toward the outer side.
[0018] In the scroll fluid machine according to the first
aspect of the invention, the outer protrusion may include
a tip-end side surface and a base-end side surface op-
posed to each other in a longitudinal direction of the dust-
proof seal member, when observed from the direction in
which the first scroll and the second scroll oppose each
other, an angle of the tip-end side surface with the lon-

gitudinal direction of the dustproof seal member may be
smaller than an angle of the base-end side surface with
the longitudinal direction, the tip-end side surface is sit-
uated closer to a tip of the dustproof seal member in the
longitudinal direction than the base-end side surface. The
outer protrusion may include a tip-end side surface and
a base-end side surface opposed to each other in the
longitudinal direction of the dustproof seal member, when
observed from the direction in which the first scroll and
the second scroll oppose each other, an angle of the tip-
end side surface with the longitudinal direction of the
dustproof seal member may be smaller than an angle of
the base-end side surface with the longitudinal direction,
and the tip-end side surface is situated closer to a tip of
the dustproof seal member in the longitudinal direction
than the base-end side surface.
[0019] In the scroll fluid machine according to the first
aspect of the invention, a circumferential groove may be
formed in one of the first scroll and the second scroll, the
dustproof seal member may be disposed in the groove,
and a pasty material may be filled at least between the
two portions of the dustproof seal member in the groove.
[0020] The scroll fluid machine according to the first
aspect of the invention may further include a second dust-
proof seal member provided on the inner side or outer
side of the dustproof seal member.
[0021] A scroll fluid machine according to a second
aspect of the invention includes a first scroll and a second
scroll movable relative to each other and opposed to each
other, a first seal portion made of metal, having an end-
less annular shape, and disposed on one of the first scroll
and the second scroll, and a second seal portion made
of resin or rubber, having an endless annular shape, and
disposed on the first seal portion so as to contact the
other of the first scroll and the second scroll.
[0022] In the scroll fluid machine according to the sec-
ond aspect of the invention, a circumferential groove may
be formed in one of the first scroll and the second scroll,
and the first seal portion and the second seal portion may
be disposed in the same groove so as to overlap with
each other in a direction in which the first scroll and the
second scroll face each other.
[0023] In the scroll fluid machine according to the sec-
ond aspect of the invention, the second seal portion may
be a fluorine-based resin layer formed on the first seal
portion.
[0024] In the scroll fluid machine according to the sec-
ond aspect of the invention, a width of the first seal portion
in the direction in which the first scroll and the second
scroll face each other may be larger than a width of the
second seal portion.
[0025] In the scroll fluid machine according to the sec-
ond aspect of the invention, a surface at which the first
seal portion and the second seal portion contact each
other may be inclined with respect to a width direction in
the direction in which the first scroll and the second scroll
face each other.
[0026] A scroll fluid machine according to a third aspect
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of the invention includes a first scroll and a second scroll
movable relative to each other and opposed to each oth-
er, and an annular dustproof seal having one or more
portions contiguously overlapped in its width direction so
as to be in contact with the first scroll and the second
scroll. A length of a narrowest portion of the dustproof
seal is shorter than the other portion of the dustproof seal.
[0027] In the scroll fluid machine according to the third
aspect of the invention, a single dustproof seal member
may be provided in the narrowest portion, and two or
more of the narrowest portions may be provided so as
to be separated from each other in a circumferential di-
rection of the dustproof seal.
[0028] In the scroll fluid machine according to the third
aspect of the invention, one of the narrowest portions
may be provided in a region including one of two positions
most spaced apart along the circumferential direction of
the dustproof seal, and other one of the narrowest por-
tions may be provided in a region including the other of
the two positions.
[0029] A scroll fluid machine according to a fourth as-
pect of the invention includes a first scroll and a second
scroll movable relative to each other and opposed to each
other, and an annular dustproof seal disposed between
and in contact with the first scroll and the second scroll.
The annular dustproof seal includes two or more portions
thereof overlap with each other in the width direction. The
length of the region of the dustproof seal where the two
or more portions overlap is longer than the length of the
other region.
[0030] In the scroll fluid machine according to the fourth
aspect of the invention, The region in which two or more
portions of the seal S overlap may be provided so as to
be apart from each other in the longitudinal direction of
the dustproof seal.
[0031] In the scroll fluid machine according to the fourth
aspect of the invention, one of the regions in which the
two or more portions of the seal overlap, may be provided
in a region including one of two positions most separated
along the circumferential direction of the seal, and an-
other of the regions in which the two or more portions of
the seal S overlap may be provided in a region including
another of the two positions.
[0032] A scroll fluid machine according to a fifth aspect
of the invention includes a first scroll and a second scroll
movable relative to each other and opposed to each oth-
er, and an annular dustproof seal member disposed be-
tween and in contact with the first scroll and the second
scroll and having a cut, the cut defined by two portions
overlapped each other in a width direction thereof, and
a pressing means for pressing one of the two portions
toward the other of the two portions.
[0033] A scroll fluid machine according to a sixth as-
pect of the invention includes a first scroll and a second
scroll movable relative to each other and opposed to each
other, and an annular dustproof seal member disposed
between and in contact with the first scroll and the second
scroll and having a cut, the cut defined by two portions

overlapped each other in a width direction thereof. A cir-
cumferential groove is formed in one of the first scroll and
the second scroll, the dustproof seal member is disposed
in the groove, and a pasty material is filled at least be-
tween the two portions of the dustproof seal member in
the groove.
[0034] A scroll fluid machine according to a seventh
aspect of the invention includes a first scroll and a second
scroll movable relative to each other and opposed to each
other, and an annular dustproof seal member disposed
between and in contact with the first scroll and the second
scroll and having a cut, the cut defined by two portions
overlapped each other in a width direction thereof. A cir-
cumferential groove is formed in one of the first scroll and
the second scroll, the dustproof seal member is disposed
in the groove, and the dustproof seal member includes,
as the two portions, an inner portion and an outer portion
situated on the outer side of the inner portion in the width
direction. The dustproof seal member further includes an
inner protrusion that protrudes inward from an inner side
surface of the inner portion facing the inner side, and/or
an outer protrusion that protrudes outward from an outer
side surface of the outer portion facing the outer side.
[0035] A first seal material according to another aspect
of the invention is an annular seal material disposed be-
tween and in contact with a first component and a second
component that are movable relative to each other and
face each other. The seal material includes a cut defined
by two portions contiguously overlapped each other in a
width direction thereof. A width of the seal material at the
cut is equal to or smaller than a width of other portion of
the seal material, and the two portions defining the cut
are movable relative to each other while they overlap
each other.
[0036] A second seal material according to another as-
pect of the invention is an annular seal material disposed
between and in contact with a first component and a sec-
ond component that are movable relative to each other
and face each other. The seal material includes an end-
less annular main body portion made of metal.
[0037] A first seal according to another aspect of the
invention is an annular seal material disposed in a groove
formed in one of a first component and a second com-
ponent that are movable relative to each other and face
each other. The seal material is disposed in contact with
the other of the first component and the second compo-
nent. The seal includes an inner portion, and an outer
portion that overlaps the inner portion from the outer side
in the width direction and a cut is formed between the
inner portion and the outer portion. The seal further in-
cludes an inner protrusion that protrudes inward from an
inner side surface of the inner portion facing the inner
side, and/or an outer protrusion that protrudes outward
from an outer side surface of the outer portion facing the
outer side.
[0038] A second seal according to another aspect of
the invention is an annular seal disposed between a first
component and a second component that are movable
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relative to each other and face each other. The seal in-
cludes a first seal portion made of metal, having an end-
less annular shape, and disposed on one of the first com-
ponent and the second component, and a second seal
portion made of resin or rubber, having an endless an-
nular shape, and disposed on the first seal portion so as
to contact the other of the first component and the second
component.
[0039] A third seal according to another aspect of the
invention is an annular seal disposed between a first com-
ponent and a second component that are movable rela-
tive to each other and face each other. The seal has one
or more portions contiguously overlapped in its width di-
rection, and a length of a narrowest portion of the seal is
shorter than the other portion of the dustproof seal.
[0040] A fourth seal according to another aspect of the
invention is an annular seal disposed between and in
contact with a first component and a second component
that are movable relative to each other and face each
other. The annular dustproof seal includes a region
where two or more portions thereof overlap with each
other in the width direction. The length of the region where
the two or more portions overlap is longer than the length
of the other region.
[0041] According to the aspects of the invention, it is
possible to effectively prevent inflow of external fluid into
the scroll fluid machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]

Fig. 1 is a longitudinal sectional view of a scroll fluid
machine for describing an embodiment of the inven-
tion.
Fig. 2 is an exploded perspective view showing a
fixed scroll, a dustproof seal member, and a biasing
means included in the scroll fluid machine shown in
Fig. 1.
Fig. 3 is an partially enlarged view of Fig. 1.
Fig. 4 is a plan view of a part including end portions
of the dustproof seal member for explaining a first
example of the dustproof seal structure.
Fig. 5 is a plan view of a part including end portions
of the dustproof seal member for explaining a second
example of the dustproof seal structure.
Fig. 6 is a plan view of a part including end portions
of the dustproof seal member for explaining a third
example of the dustproof seal structure.
Fig. 7 is a plan view of a part including end portions
of the dustproof seal member for explaining a third
example of the dustproof seal structure.
Fig. 8 is a sectional view along the line VIII-VIII in
Fig. 7.
Fig. 9 is a cross-sectional view corresponding to Fig.
8 for illustrating a modification example of the fourth
example.
Fig. 10 is a plan view of a part including end portions

of the dustproof seal member for explaining a fifth
example of the dustproof seal structure.
Fig. 11 is an enlarged view of Fig. 10.
Fig. 12 is a plan view of a part including end portions
of the dustproof seal member for explaining a sixth
example of the dustproof seal structure.
Fig. 13 is a plan view of the dustproof seal member
for explaining a seventh example of the dustproof
seal structure.
Fig. 14 is a sectional view along the line XIV-XIV in
Fig. 13.
Fig. 15 is a plan view of the dustproof seal member
for explaining an eighth example of the dustproof
seal structure.
Fig. 16 is a sectional view along the line XVI-XVI in
Fig. 15.
Fig. 17 is a cross-sectional view corresponding to
Fig. 16 for explaining a modification example of the
eighth example.
Fig. 18 is a cross-sectional view corresponding to
Fig. 16 for explaining another modification example
of the eighth example.
Fig. 19 is a plan view of the dustproof seal member
for explaining a ninth example of the dustproof seal
structure.
Fig. 20 is a sectional view along the line XX-XX in
Fig. 19.
Fig. 21 is a plan view of the dustproof seal member
for explaining a tenth example of the dustproof seal
structure.
Fig. 22 is a plan view of the dustproof seal member
for explaining a tenth example of the dustproof seal
structure.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0043] Hereinafter, one embodiment of the invention
will be described with reference to the appended draw-
ings. In the drawings appended hereto, for the sake of
convenience of illustration and ease of understanding, a
scale size, an aspect ratio, and so on are altered as ap-
propriate from those of real things for emphasis.
[0044] Figs. 1 to 22 are drawings for describing one
embodiment of the invention. Figs. 1 to 3 are for explain-
ing the overall configuration of the scroll fluid machine.
Figs. 4 to 22 are for describing examples of the dustproof
seal structure.
[0045] Referring to Fig. 1, a scroll fluid machine 10 in-
cludes a case 15, a first scroll 20, a second scroll 30, and
a drive mechanism 40 as its main parts. In the illustrated
example, the first scroll is configured as a fixed scroll 20
and is secured to the case 15 via a fastener 13. The
second scroll is configured as an orbiting scroll 30, and
is arranged in a space defined by the case 15 and the
fixed scroll 20. However, the invention is not limited to
this example. Alternatively the first scroll may be config-
ured as the orbiting scroll 30 and the second scroll may

7 8 



EP 3 524 817 A1

6

5

10

15

20

25

30

35

40

45

50

55

be configured as the fixed scroll 20.
[0046] The orbiting scroll 30 faces the fixed scroll 20
in an axial direction "ad" defined based on the drive mech-
anism 40. A working room 11 is formed between the fixed
scroll 20 and the orbiting scroll 30. In the scroll fluid ma-
chine 10, the orbiting scroll 30 moves relatively to the
fixed scroll 20 to act on the fluid in the working room 11.
Between the fixed scroll 20 and the orbiting scroll 30, a
seal structure is provided such that a seal (seal element)
S is disposed to seal between the fixed scroll 20 and the
orbiting scroll 30 and to separate the working room 11
from the outside.
[0047] In the embodiment described below, contriv-
ances are made to effectively prevent leak in the seal
structure, in other words, to improve the sealability of the
seal structure. In the scroll fluid machine 10, it is possible
to effectively prevent dust from flowing into the working
room 11 together with fluid. Consequently it possible to
effectively suppress deterioration of the inner structure
of the working room 11 and to reduce the frequency of
maintenance and inspection of the scroll fluid machine
10 even in use under a harsh environment such as a
dusty environment. Furthermore it is possible to realize
a long life of the scroll fluid machine 10. In particular, this
advantageous effect is particularly useful for an oilless
scroll fluid machine to which an overhaul maintenance
is supposed not to carry out for a long period of time.
[0048] It should be noted that the seal structure pro-
vided with the seal (seal element) S described below is
not limited to the scroll fluid machine, but may be applied
to any other equipment that includes a first part and a
second part which are movable relative to each other and
opposed to each other. For example, the relative move-
ment of the first part and the second part can be various
motions, for example, a turning motion, a translating mo-
tion, or a reciprocating motion. Moreover, the seal struc-
ture having the seal S can be used not only for dustproof
use but also for liquid-proof against oil, water and the like.
[0049] First, the overall configuration of the scroll fluid
machine 10 other than the dustproof seal structure will
be described and thereafter some examples of the seal
structure having the seal S will be described.
[0050] As shown in Figs. 1 and 2, the fixed scroll 20
has a base plate portion 21 having a substantially circular
disk profile. An annular wall portion 22 is provided on the
peripheral edge of the base plate portion 21. The annular
wall portion 22 extends from the base plate portion 21
toward the orbiting scroll 30 in the axial direction "ad" of
the scroll fluid machine 10. The annular wall portion 22
of the fixed scroll 20 is fixed to the case 15 with the fas-
tener 13. As shown in Fig. 2, a perimeter (in particular,
circumferential) groove 25 is formed in the annular wall
portion 22. In the groove 25, a biasing means 48 and a
seal material 50 which will be described later are dis-
posed.
[0051] As shown in Figs. 1 and 2, a fixed wrap 23 is
provided in a region surrounded by the annular wall por-
tion 22 of the base plate portion 21. The fixed wrap 23 is

a standing wall provided along a spiral path when ob-
served from the axial direction "ad" of the scroll fluid ma-
chine 10. The fixed wrap 23 extends from the base plate
portion 21 toward the orbiting scroll 30 in the axial direc-
tion "ad" of the scroll fluid machine 10. At the tip of the
fixed wrap 23, a tip seal member 23a is provided. The
tip seal member 23a contacts the orbiting scroll 30. The
tip seal member 23a hermetically seals between the fixed
wrap 23 and the orbiting scroll 30.
[0052] As shown in Fig. 1, the base plate portion 21
has through holes. The through holes form an inlet 11a
and an outlet 11b respectively for communicating the
working room 11 with the outside. In the illustrated ex-
ample, the inlet 11a is provided at the outer peripheral
portion along the spiral path of the fixed wrap 23 and the
outlet 11b is provided at the center of the spiral path of
the fixed wrap 23. Further, as shown in Fig. 1, heat radi-
ation fins 24 are provided on the base plate portion 21
on the side opposite to the fixed wrap 23.
[0053] The orbiting scroll 30 has a base plate portion
31 arranged to face the base plate portion 21 of the fixed
scroll 20. An orbiting wrap 33 is formed on the side of the
base plate portion 31 facing the fixed scroll 20. The or-
biting wrap 33 is a wall portion standing along a spiral
path when observed from the axial direction "ad" of the
scroll fluid machine 10 and has a configuration comple-
mentary to the fixed wrap 23. The orbiting wrap 33 ex-
tends from the base plate portion 31 toward the fixed
scroll 20 in the axial direction "ad" of the scroll fluid ma-
chine 10. At the tip of the orbiting wrap 33, a tip seal
member 33a is provided. The tip seal member 33a con-
tacts the fixed scroll 20. The tip seal member 33a her-
metically seals between the orbiting wrap 33 and the fixed
scroll 20. As shown in Fig. 1, heat radiation fins 34 and
a connecting boss 35 are provided on the base plate
portion 31 on the side opposite to the orbiting wrap 33.
[0054] The drive mechanism 40 is a mechanism for
moving the orbiting scroll 30 relative to the fixed scroll
20. In the embodiment, the drive mechanism 40 causes
the orbiting scroll 30 to orbit relative to the fixed scroll 20
in a plane orthogonal to the axial direction "ad" of the
scroll fluid machine 10. The orbiting scroll 30 is driven by
the drive mechanism 40 to translate relative to the fixed
scroll 20, in particular, translate along a circumferential
path.
[0055] The drive mechanism 40 has an electric motor
41 that supplies a rotational force and a conversion mech-
anism that converts the rotational motion output by the
electric motor 41 into a translational motion along the
circumferential orbit. As the conversion mechanism, var-
ious known configurations may be adopted, for example,
the configuration disclosed in the aforementioned patent
literature (JP7-208353A) may be adopted. In the exam-
ple shown in Fig. 1, the conversion mechanism 42 in-
cludes a crankshaft 43 rotatally driven by the electric mo-
tor 41 and a bearing 44 fixed in the connecting boss 35
of the orbiting scroll 30. The crankshaft 43 includes a first
shaft 43a disposed on a rotation axis "ra" of the electric
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motor 41 and rotationally driven by the electric motor 41,
and a second shaft portion 43b defining an eccentric axis
"ea" decentered from the rotation axis "ra". The second
shaft 43a is held by a bearing 44. When the first shaft
43a is rotationally driven, the second shaft 43b moves in
a circle about the rotation axis "ra." The radius of the
circle corresponds to the amount of eccentricity from the
rotation axis "ra" to the eccentric axis "ea". The orbiting
scroll 30 is then capable of rotating about the eccentric
axis "ea" with respect to the second shaft 43b via the
bearing 44. With this configuration, the orbiting scroll 30
is able to orbit relative to the fixed scroll 20 through the
rotation output by the electric motor 41. Although not
shown, a mechanism for restricting the rotation of the
orbiting scroll 30 relative to the fixed scroll 20, for exam-
ple, a crankshaft or the like may be additionally provided.
[0056] The axial direction "ad" of the scroll fluid ma-
chine 10 is defined by the rotation axis "ra" of the electric
motor 41. The axial direction "ad" of the scroll fluid ma-
chine 10 is the direction parallel to the rotation axis "ra"
of the electric motor 41. In the illustrated example, the
axial direction "ad" is also parallel to the eccentric axis
"ea". The fixed scroll 20 opposes the orbiting scroll 30 in
the axial direction "ad" of the scroll fluid machine 10.
[0057] Among the above-described constituent ele-
ments, the case 15, the fixed scroll 20 and the orbiting
scroll 30 are made of metal having high strength and
excellent heat resistance. In particular, aluminum alloy
is advantageous in that it is lightweight and excellent in
heat dissipation property.
[0058] In the above-described scroll fluid machine 10,
when the orbiting scroll 30 orbits relative to the fixed scroll
20 as driven by the drive mechanism 40, the fixed wrap
23 and the orbiting wrap 33 repeatedly approach and
separate to/from each other in regions along the spiral
path of the fixed wrap 23. Thereby fluid as an internal
medium is compressed or expanded along the spiral path
of the fixed wrap 23 in the working room 11. In the illus-
trated example, the air is compressed from the outer pe-
ripheral region along the spiral path of the fixed wrap 23
toward the center region. At the center region along the
spiral path of the fixed wrap 23, the air with increased
pressure is obtained and supplied to the outside through
the outlet 11b. At the same time, the air is sucked from
the inlet 11a located at the outer peripheral portion along
the spiral path of the fixed wrap 23. In other words, in the
illustrated example, the scroll fluid machine 10 functions
as a compressor.
[0059] In order to deal with heat and friction caused by
air compression in the working room 11 between the or-
biting scroll 30 and the fixed scroll 20 during operation
of the scroll fluid machine 10, the heat radiation fins 24
and 34 are provided on the fixed scroll 20 and the orbiting
scroll 30 respectively. A cooling medium is supplied to
the radiation fins 24, 34 by a cooling device (not shown),
and performs heat exchange with the heat radiation fins
24, 34. As an example, the cooling device may be a blow-
er that blows air onto the heat radiation fins 24, 34.

[0060] Scroll fluid machines serving as compressors
are used in various fields including vehicles such as train
cars and automobiles. However, when a conventional
scroll fluid machine is used under severe environments
such as dusty environment, a trouble could occur such
that the life of the tip seal provided at the tip of the wrap
becomes extremely short. The scroll fluid machines may
be configured as oilless, which has been regarded as a
major advantage that it is not necessary to perform main-
tenance over a certain period of time. In this respect,
deterioration of the tip seal member occurred when the
machine is used under severe environments is a signif-
icant disadvantage for the scroll fluid machine, which can
be a reason for limiting the fields where the scroll fluid
machines are used. In order to address such a problem,
the scroll fluid machine 10 in the embodiment has a dust-
proof seal structure using the seal (seal element) S de-
scribed below.
[0061] In the following description, a first embodiment
of the seal structure will be described with reference
mainly to first to sixth examples, a second embodiment
of the seal structure will be described with reference
mainly to seventh and eighth examples, and a third em-
bodiment of the seal structure will be described with ref-
erence mainly to the ninth and tenth examples. In the
following example, the seal material 50 forming the seal
S exhibits a dustproof property as a dustproof seal mem-
ber when applied to the scroll fluid machine 10.

First Embodiment

[0062] First, there is described the first embodiment of
the seal structure. The seal S used in the first embodi-
ment includes one or more annular seal members 50
disposed between and in contact with a first component
20 and a second component 30 that are movable relative
to each other and face each other. The dustproof seal
member 50 has a cut CU defined by two portions 51, 52
that overlap each other in a width direction of the dust-
proof seal member 50. The dustproof seal member 50
may be configured as an elongated strip member extend-
ing in the longitudinal direction.
[0063] The width direction of the seal S or the seal
member 50 is a direction orthogonal to both the axial
direction "ad" and the longitudinal direction of the dust-
proof seal member 50 and coincides with the radial di-
rection "rd" described later in the example below. There-
fore, in the following description, the same reference sign
"rd" as the radial direction is used for the width direction.
[0064] The cut CU of the dustproof seal member 50 is
not limited to a portion formed by cutting a continuous
member. The cut CU encompasses a discontinuous site
located between the two separate portions 51 and 52
without limited by the way the site is formed.
[0065] In the first embodiment, the two portions 51, 52
defining the cut CU, or the two portion 51, 52 defining
the cutting part CU, or the two portions 51, 52 located on
either sides of the cut CU respectively, are movable rel-
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ative to each other while overlapping in the width direc-
tion. Therefore, as will be described later, when the total
length of the dustproof seal member 50 is increased due
to thermal expansion, the two portions 51 and 52 are able
to move in the longitudinal direction thereof. At this point,
by maintaining the state in which the two portions 51 and
52 overlap in the width direction, it is possible to maintain
the sealing in the region of the cut CU and to effectively
prevent leak around the cut CU. This effectively prevents
dust from flowing into the working room 11 and thereby
it is possible to effectively prevent unexpected and early
deterioration of the tip seal members 23a, 33a of the fixed
wrap 23 and the orbiting wrap 33 respectively.
[0066] It is preferable that the two portions 51, 52 de-
fining the cut CU be movable relative to each other within
a range where their overlapping state in the width direc-
tion "rd" is maintained. That is, it is preferable that the
two portions 51, 52 defining the cut CU are maintained
in the state where they overlap each other in the width
direction "rd" irrespective of their relative movement. In
this configuration, it is possible to effectively and stably
prevent leak at the cut CU. In the case where the relative
movement of the two portions 51, 52 defining the cut CU
occurs due to thermal expansion of the seal member
50,the length of the seal member 50 may be adjusted
such that the two portions 51, 52 defining the cut CU
overlap with each other in the width direction "rd" even
when the temperature of the seal member 50 has not
risen yet, for example, when the equipment or device
having the seal member 50 such as the scroll fluid ma-
chine 10 is not operated. Further, in the example shown
in Fig. 6 which will be later described, the two portions
51, 52 defining the cut CU are designed structurally mov-
able relative to each other within a range where the over-
lapping in the width direction "rd" is maintained.
[0067] In addition, in the first embodiment, the width of
the seal member 50 at the cut CU is equal to or smaller
than the width at the other portions of the dustproof seal
member 50. That is, in the region where the cut CU is
provided, the two portions 51, 52 of the dustproof seal
member 50 overlap in the width direction "rd" but the
width thereof is not increased compared to the other por-
tions thereof. Therefore, installation of the seal member
50, for example, installation of the seal member 50 in the
groove 25 as described later can be performed easily
and accurately. Further, the width of the circumferential
groove 25 can be made constant. As a result, it is possible
to further improve the seal performance of the seal S.
[0068] Hereinafter, the first embodiment of the seal
structure will be described with reference to some spe-
cific examples.
[0069] In the following examples, the seal S includes
a single seal member 50, but as in the tenth example to
be described later, the seal S may include a plurality of
the seal members 50. By including the plurality of dust-
proof seal members 50, in particular, by arranging the
plurality of dustproof seal members 50 as changing the
position of the cut CU in the circumferential direction "cd",

it is possible to significantly improve the airtightness.
[0070] A fitting portion 55 is formed in the end portions
51, 52 of the strip-shaped dustproof seal member 50. In
the examples, the cut CU is formed in the fitting portion
55. That is, in the following example, the portions defining
the cut CU is the end portion 51 and the end portion 52
of the dustproof seal member 50. However, the configu-
rations described below are merely examples, and vari-
ous modifications are possible.

First Example

[0071] First, there is described a first example of the
seal structure. As mentioned in the description of the
overall configuration of the scroll fluid machine 10, the
groove 25 is formed in the fixed scroll 20 (see Fig. 2).
The groove 25 is formed so as to surround the working
room 11. In addition, the groove 25 is provided in a region
that always faces the peripheral edge of the orbiting scroll
30 regardless of the relative position of the orbiting scroll
30 to the fixed scroll 20. Alternatively, the groove 25 may
be provided in the orbiting scroll 30, without being limited
to the above example. Further, in the illustrated example,
the groove 25 has a constant width in the radial direction.
However, the invention is not limited to this example, and
the width of the groove 25 may be varied.
[0072] With the groove 25 having the constant width,
it is possible to facilitate the formation of the groove. In
addition, as will be described later, it is possible to easily
place the seal member 50 having the cut CU in the groove
25.
[0073] In this specification, the direction along the lo-
cus of the circumference surrounding the working room
11 is referred to as the circumferential direction "cd". A
direction orthogonal to both the axial direction "ad" and
the circumferential direction "cd" is referred to as the ra-
dial direction "rd". In the illustrated example, the longitu-
dinal direction of the dustproof seal member 50 provided
in the scroll fluid machine 10 coincides with the circum-
ferential direction "cd", and the width direction of the dust-
proof seal member 50 coincides with the radial direction
"rd". The "inner" side in the width direction "rd" or the
radial direction "rd" is on the inner side of the circumfer-
ence defined by the circumferential direction "cd" and the
side closer to the rotation axis "ra" of the scroll fluid ma-
chine 10. The "outer" side in the width direction "rd" or
the radial direction "rd" is on the outer side of the circum-
ference defined by the circumferential direction "cd" and
the side further from the rotation axis "ra" of the scroll
fluid machine 10.
[0074] As shown in Figs. 2 and 3, the biasing means
48 and the dustproof seal member 50 are provided in the
groove 25. The biasing means 48 biases the dustproof
seal member 50 in the axial direction "ad" and presses
the dustproof seal member 50 so as to contact the orbiting
scroll 30 from the fixed scroll 20. The biasing means 48
may be formed of an elastic member. In the illustrated
example, the biasing means 48 is formed of an annular
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lubber. Without limited to this example, the biasing
means 48 may be arranged dispersedly in the circumfer-
ential direction "cd". As shown in Fig. 3, the fixed scroll
20 and the orbiting scroll 30 are tightly sealed in the axial
direction "ad" by the basing means 48 and the dustproof
seal member 50.
[0075] The dustproof seal member 50 is a member that
abuts against the orbiting scroll 30 and fills a gap between
the fixed scroll 20 and the orbiting scroll 30. Therefore,
a material having friction resistance and sealing proper-
ties, for example, rubber or resin may be selected as the
material for the dustproof seal member 50.
[0076] In the first example of the dustproof seal struc-
ture shown in Figs. 2 to 4, the sealing performance of the
dustproof seal structure is improved by the geometry of
the dustproof seal member 50. As shown in Fig. 2, the
dustproof seal member 50 is initially configured as a lin-
ear strip-shaped member. The dustproof seal member
50 is then disposed such that the end portions 51, 52
overlap in the radial direction "rd" (the width direction of
the dustproof seal member 50) that is orthogonal to the
circumferential direction "cd" (the longitudinal direction
of the dustproof seal member 50), and subsequently the
cut CU is formed between the end portions 51, 52 as
shown in Fig. 4. The end portions 51, 52 overlap with
each other in the width direction "rd" and thereby the
fitting portion 55 is formed. The dustproof seal member
50 surrounds the working room 11 from the entire cir-
cumference thereof. The dustproof seal member 50 sur-
rounds the working room 11 and seals between the fixed
scroll 20 and the orbiting scroll 30. Note that illustration
of the working room 11, the fixed wrap 23 and the like is
omitted in Fig. 4 and Figs. 5 to 22 which will be referred
later.
[0077] As shown in Fig. 4, in the first example, the strip-
shaped dustproof seal member 50 has an inner end por-
tion (inner portion) 51 situated on the relatively inner side
in the width direction "rd," and an outer end portion (outer
portion) 52 situated on the relatively outer side in the
width direction "rd" as the end portions forming the fitting
portion 55. That is, the outer end portion 52 is located
outside the inner end portion 51 in the radial direction
"rd". The dustproof seal member 50 further has an inter-
mediate portion 53 situated between the inner end por-
tion 51 and the outer end portion 52. In the illustrated
example, the intermediate portion 53 has a constant
width. Whereas the inner end portion 51 and the outer
end portion 52 are tapered. The width of the portion of
the dustproof seal member 50 where the end portions 51
and 52 overlap in the width direction "rd" is equal to or
smaller than the width of the other portions of the dust-
proof seal member in the width direction rd. In the illus-
trated example, these widths are the same. Therefore
the dustproof seal member 50 can be accommodated in
the circumferential groove 25 having the constant width
while forming the fitting portion 55. Attachment of the seal
S formed by the dustproof seal member 50 can be easily
performed, in particular, the seal S can be easily placed

in the groove 25.
[0078] More specifically, the inner end portion (inner
portion) 51 is formed such that an outer side surface 51b
facing outward in the radial direction "rd" is inclined with
respect to an outer side surface 53b of the portion 53
adjacent to the inner end portion 51 of the dustproof seal
member 50. An inner side surface 51a of the inner end
portion 51 facing inward in the radial direction "rd" is ar-
ranged on the line continuously extending from an inner
side surface 53a of the portion 53 adjacent to the inner
end portion 51 of the dustproof seal member 50.
[0079] An inner side surface 52a of the outer end por-
tion (outer portion) 52 facing inward in the radial direction
"rd" is inclined with respect to the inner side surface 53a
of the portion 53 adjacent to the outer end portion 52 of
the dustproof seal member 50. An outer side surface 52b
of the outer end portion 52 facing outward in the radial
direction "rd" is arranged on the line continuously extend-
ing from the outer side surface 53b of the portion 53 ad-
jacent to the end portion 52 of the dustproof seal member
50.
[0080] When the dustproof seal member 50 described
above is used, it is possible to effectively prevent dust
from flowing into the working room 11 through the dust-
proof seal structure together with the leaked outside air.
The inventors conducted intensive studies and found that
one of the main reasons for causing early deterioration
of the tip seal members 23a, 33a is that a part of a cooling
wind directed to the heat radiation fins 24, 34 flows into
the working room 11 where becomes a negative pressure
during operation of the scroll fluid machine 10. In this
respect, the dustproof seal member 50 shown in Fig. 4
is able to effectively prevent leak at the fitting portion 55
(the cut CU) during the operation of the scroll fluid ma-
chine 10 which is required to have airtightness of the
dustproof seal structure.
[0081] During the operation of the scroll fluid machine
10, the dustproof seal member 50 contacting the fixed
scroll 20 and the orbiting scroll 30 is heated and expand-
ed with the air compression in the working room 11 be-
tween the fixed scroll 20 and the orbiting scroll 30. The
material of the dustproof seal member 50, which is re-
quired to have airtightness and friction resistance prop-
erties, usually has a higher linear expansion coefficient
than the material used for the scrolls 20, 30. Further, the
dustproof seal member 50 has the elongated shape so
that it is easily expanded in the longitudinal direction in
terms of shape. Therefore, during the operation of the
scroll fluid machine 10, the dustproof seal member 50
expands. Consequently, the outer side surface 51b of
the inner end portion 51 and the inner side surface 52a
of the outer end portion 52 are pressed against each
other as indicated by the arrows in Fig. 4. Furthermore,
due to the wedge effect utilizing the inclination of the inner
side surface 52a of the outer end portion 52, the inner
side surface 51a of the inner end portion 51 is pressed
against the inner wall of the groove 25 situated on the
inner side. In addition, due to the wedge effect utilizing
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the inclination of the outer side surface 51b of the inner
end portion 51, the outer side surface 52 b of the outer
end portion 52 is pressed against the inner wall of the
groove 25 situated on the outer side. As a result, the
dustproof seal member 50 hermetically seals between
the fixed scroll 20 and the orbiting scroll 30 at the fitting
portion 55 (the cut CU), and thereby it is possible to ef-
fectively prevent the fluid (the outside air) from flowing
between the end portions 51.
[0082] Further, in the above-described configuration,
the width of the dustproof seal member 50 at the cut CU
is equal to or smaller than the width at the other portion
of the dustproof seal member 50. Therefore, it is unnec-
essary to change the width of the groove 25 formed in
the fixed scroll 20 to accommodate the dustproof seal
member 50. In this way, it is possible to stabilize the po-
sition of the dustproof seal member 50 in the groove 25,
and to maintain the state where the outer side surface
51b of the inner end portion 51 contacts the inner side
surface 52a of the outer end portion 52. In this light, leak
at the fitting portion 55 can be more effectively prevented.
[0083] In the first example described above, the dust-
proof seal member 50 is the strip-shaped member that
is held by one of the fixed scroll 20 and the orbiting scroll
30 and abuts against the other of the fixed scroll 20 and
the orbiting scroll 30. The dustproof seal member 50
forms the fitting portion 55 such that the end portions 51,
52 overlap in the radial direction "rd" orthogonal to the
circumferential direction "cd", and surrounds the working
room 11. Among the end portions forming the fitting por-
tion 55, the inner end portion 51 is tapered such that its
outer side surface 51b is inclined with respect to the outer
side surface 53b of the portion 53 adjacent to the inner
end portion of the dustproof seal member 50. Further,
among the end portions 51, 52 forming the fitting portion
55, the outer end portion 52 is tapered such that its inner
side surface 52a is inclined with respect to the inner side
surface 53a of the portion 53 adjacent to the outer end
portion 52 of the dustproof seal member 50. Further, the
outer side surface 51b of the inner end portion 51 and
the inner side surface 52a of the outer end portion 52
abut each other. According to the first example described
above, leak at the fitting portion 55 can be effectively
prevented. Consequently it is possible to effectively pre-
vent dust from flowing into the working room 11 and there-
by it is possible to effectively prevent unexpected and
early deterioration of the tip seal members 23a, 33a of
the fixed wrap 23 and the orbiting wrap 33 respectively.

Second Example

[0084] Next, a second example of the dustproof seal
structure that can effectively prevent leak at the fitting
portion will be described with mainly reference to Fig. 5.
In the following description of the second example and
further examples to be described thereafter, features that
are different from the dustproof seal structure described
as other examples are mainly described, and other ele-

ments can be configured similarly to the other examples
of the dustproof seal structure. Also, in the description of
the second example and further examples to be de-
scribed thereafter, and in Figs. 4 to 22, components which
are configured or function similarly to those in the other
examples are referred to using the same labels or referral
numerals as the other examples and redundant expla-
nations are omitted.
[0085] In the example shown in Fig. 5, the portions 51,
52 defining the cut CU (the end portions of the dustproof
seal member 50) have the geometry that can prevent
leak at the cut CU (the fitting portion 55) in the same
manner as the first example. Also in the example shown
in Fig. 5, the end portions 51, 52 of the dustproof seal
member 50 defining the cut CU overlap with each other
in the width direction (radial direction) "rd" to form the
fitting portion 55. In this way, the dustproof seal member
50 circumferentially surrounds the working room 11.
[0086] The dustproof seal member 50 has the end por-
tions 51, 52 and the intermediate portion 53 situated be-
tween the end portions 51, 52. The intermediate portion
53 may have a constant width. One end portion (one
portion defining the cut CU) of the dustproof seal member
50 has a recessed portion 51c recessed in its end surface
in the circumferential direction "cd". The other end portion
(the other portion defining the cut CU) of the dustproof
seal member 50 has a convex portion 52c that protrudes
from its end surface in the circumferential direction "cd"
and is inserted into the concave portion 51c. According
to the second example as described above, the fluid (gas)
flowing between the end portions 51, 52 that form the cut
CU and leaking from the fitting portion 55 (the cut CU)
needs to advance by the twice of the depth which the
convex portion 52c penetrates into the concave portion
51c. In addition, the fluid leaking from the fitting portion
55 needs to turn back in the travel direction along the
circumferential direction "cd" in the recess 51c. In this
way, sealing between the fixed scroll 20 and the orbiting
scroll 30 is effectively provided and thereby leak at the
fitting portion 55 can be effectively prevented. Conse-
quently, it is possible to prevent dust from flowing into
the working room 11 and thereby unexpected and early
deterioration of the tip seal members 23a, 33a of the fixed
wrap 23 and the orbiting wrap 33 respectively can be
effectively prevented.
[0087] Further, in the example shown in Fig. 2, the por-
tions 51, 52 defining the cut CU are movable relative to
each other in the circumferential direction "cd" within a
range where their overlapping state in the width direction
"rd" is maintained. That is, the dustproof seal member
50 is thermally expandable and contractable in the
groove 25 while maintaining the constant width. There-
fore, it is unnecessary to change the width of the groove
25 formed in the fixed scroll 20. Consequently it possible
to stabilize the placement of the dustproof seal member
50 in the groove 25 and to maintain the state in which
the convex portion 52c of the other end portion 52 has
entered the recess 51c of the one end portion 51. In this
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light, the leak at the fitting portion 55 (the cut CU) can be
more effectively prevented.
[0088] Alternatively, in the dustproof seal member 50
of Fig. 4 described as the first example, the concave por-
tion 51c shown in Fig. 5 may be formed in one of the
outer side surface 51b of the inner end portion (inner
portion) 51 and the inner side surface 52a of the outer
end portion (outer portion) 52, and the convex portion
52c shown in Fig. 5 may be formed in the other of the
outer side surface 51b of the inner end portion (inner
portion) 51 and the inner side surface 52a of the outer
end portion (outer portion) 52.

Third Example

[0089] Next, the third example of the dustproof seal
structure that can effectively prevent leak at the fitting
portion will be described with mainly reference to Fig. 6.
In the example shown in Fig. 6, the portions 51, 52 de-
fining the cut CU (the end portions of the dustproof seal
member 50) have the geometry that can prevent leak at
the fitting portion in the same manner as the first and
second examples. Also in the example shown in Fig. 6,
the end portions 51, 52 of the dustproof seal member 50
overlap with each other in the width direction "rd" to form
the fitting portion 55. In this way, the dustproof seal mem-
ber 50 circumferentially surrounds the working room 11.
[0090] As shown in Fig. 6, in the third example, the
strip-shaped dustproof seal member 50 has the inner end
portion (inner portion) 51 situated on the relatively inner
side in the radial direction "rd," and the outer end portion
(outer portion) 52 situated on the relatively outer side in
the radial direction "rd" as the end portions forming the
fitting portion 55. That is, the outer end portion 52 is lo-
cated outside the inner end portion 51 in the width direc-
tion "rd". The dustproof seal member 50 further has an
intermediate portion 53 situated between the inner end
portion 51 and the outer end portion 52. The intermediate
portion 53 may have a constant width.
[0091] The inner end portion (inner portion) 51 has a
base portion 51d that has a width smaller than a width
"wm" of the portion 53 adjacent to the inner end portion
51 of the dustproof seal member 50, and a wide portion
51e that is situated closer to the tip of the dustproof seal
member 50 along the longitudinal direction (direction co-
inciding with the circumferential direction "cd") compared
to the base portion 51d and that has a width larger than
the base portion 51d. Similarly, the outer end portion (out-
er portion) 52 has a base portion 52d that has a width
smaller than the width "wm" of the portion 53 adjacent to
the outer end portion 52 of the dustproof seal member
50, and a wide portion 52e that is situated closer to the
tip of the dustproof seal member 50 along the longitudinal
direction compared to the base portion 52d and that has
a width larger than the base portion 52d. The wide portion
51e of the inner end portion 51 faces the base portion
52d of the outer end portion 52 in the width direction "rd,"
and the wide portion 52e of the outer end portion 52 faces

the base portion 51d of the inner end portion 51 in the
width direction "rd."
[0092] According to the third example as described
above, the fluid (gas) flowing between the end portions
51, 52 that form the cut CU and leaking from the fitting
portion 55 (the cut CU) needs to go through a gap be-
tween the wide portion 51e of the inner end portion 51
and a gap between the wide portion 52e of the outer end
portion 52 and the base portion 51d of the inner end por-
tion 51. Furthermore, it is possible to secure a relatively
long length in which the end portions 51, 52 are arranged
in parallel in the circumferential direction "cd". In this light,
leak at the fitting portion 55 can be effectively prevented.
Consequently, it is possible to prevent dust from flowing
into the working room 11 and thereby unexpected and
early deterioration of the tip seal members 23a, 33a of
the fixed wrap 23 and the orbiting wrap 33 respectively
can be effectively prevented.
[0093] Further, in the example shown in Fig. 3, the por-
tions 51, 52 defining the cut CU are movable relative to
each other in the circumferential direction "cd" within a
range where their overlapping state in the width direction
"rd" is maintained. That is, the dustproof seal member
50 is thermally expandable and contractable in the
groove 25 while maintaining the constant width. There-
fore, it is unnecessary to change the width of the groove
25 formed in the fixed scroll 20. Consequently it possible
to stabilize the placement of the dustproof seal member
50 in the groove 25 and to maintain the state in which
the convex portion 52c of the other end portion 52 has
entered the recess 51c of the one end portion 51. In this
light, the leak at the fitting portion 55 (the cut CU) can be
more effectively prevented.
[0094] In addition, in the third example, the sum of a
width "w1e" of the wide portion 51e of the inner end por-
tion (inner portion) 51 and a width "w2d" of the base por-
tion 52d of the outer end portion (outer portion) 52 may
be same as or larger than the width "wm" of the interme-
diate portion 53 adjacent to the outer end portion 52 of
the dustproof seal member 50. With this configuration,
without unnecessarily limiting the relative movement be-
tween the end portions 51, 52 due to heat expansion or
heat contraction of the dustproof seal member 50, it is
possible to effectively prevent leak from the gap between
the wide portion 51e of the inner end portion 51 and the
base portion 52d of the outer end portion 52. In the same
manner, the sum of a width "w2e" of the wide portion 52e
of the outer end portion (outer portion) 52 and a width
"w1d" of the base portion 51d of the inner end portion
(inner portion) 51 may be same as or larger than the width
"wm" of the intermediate portion 53 adjacent to the inner
end portion 51 of the dustproof seal member 50. With
this configuration, without unnecessarily limiting the rel-
ative movement between the end portions 51, 52 due to
heat expansion or heat contraction of the dustproof seal
member 50, it is possible to effectively prevent leak from
the gap between the wide portion 52e of the outer end
portion 52 and the base portion 51d of the inner end por-
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tion 51.

Fourth Example

[0095] Next, the fourth example of the dustproof seal
structure that can effectively prevent leak at the fitting
portion will be described with mainly reference to Figs. 7
to 9. In the example shown in Figs. 7 to 9, without re-
stricting the geometry of the portions 51, 52 defining the
cut CU (the end portions forming the fitting portion), the
leak at the cut CU (the fitting portion) is prevented by
applying external force to the fitting portion.
[0096] Also in the example shown in Figs. 7 to 9, the
end portions 51, 52 of the dustproof seal member 50 that
form the cut CU overlap with each other in the width di-
rection "rd" to form the fitting portion 55. In this way, the
dustproof seal member 50 circumferentially surrounds
the working room 11. The scroll fluid machine 10 of the
fourth example further includes a pressing means 60 for
pressing the one portion defining the cut CU toward the
other portion. In other words, the scroll fluid machine 10
further has the pressing means 60 for pressing one end
portion 51 forming the fitting portion 55 of the dustproof
seal member 50 toward the other end portion 52.
[0097] The pressing means 60 may be configured to
press one portion 51 defining the cut CU in the width
direction (radial direction) "rd" toward the other portion
52 defining the cut CU, and press the other portion 52
toward the one portion 51 in the width direction (radial
direction) "rd". Alternatively, the pressing means 60 may
be configured to press the one portion 51 inwardly or
outwardly in the width direction (radial direction) "rd" to-
ward the other portion 52 supported by the wall defining
the groove 25, and the portions 51 and 52 defining the
cut CU may be brought into contact with each other by
being pressed by the wall of the groove 25 and the press-
ing means 60.
[0098] In the examples of Figs. 7 and 8, the scroll fluid
machine 10 has a first pressing means 61 and a second
pressing means 62. The first pressing means 61 urges
the inner end portion (inner portion) 51 toward the outer
side in the radial direction "rd" and biases the inner end
portion 51 such that the inner end portion 51 contacts
the outer end portion (outer portion) 52. The second
pressing means 62 urges the outer end portion (outer
portion) 52 toward the inner side in the radial direction
"rd" and biases the outer end portion 52 such that the
outer end portion 52 contacts the inner end portion (inner
portion) 51.
[0099] In the fixed scroll 20, an accommodation space
26 for accommodating the first pressing means 61 is
formed at a position on the inner side of the groove 25
in the radial direction "rd", and an accommodation space
26 for accommodating the second pressing means 62 is
formed at a position on the outer side of the groove 25
in the radial direction "rd." The pressing means 61, 62
each have plate members 61a, 62a and elastic members
61b, 62b respectively stored in the accommodation spac-

es 26. The plate members 61a, 62a are fixed to the fixed
scroll 20 at one end thereof. The other ends of the plate
members 61a, 62a are pressed against the elastic mem-
bers 61b, 62b respectively. The elastic members 61b,
62b press the corresponding plate members 61a, 62a
toward the fitting portion 55 of the dustproof seal member
50 accommodated in the groove 25. In particular, the
pressing means 61, 62 shown are configured to press
one end toward the other end along the radial direction
"rd". In the illustrated example, the elastic members 61b,
62b are formed of compression springs, but the invention
is not limited to this. The elastic members 61b, 62b may
be formed of a rubber tube or the like, for example.
[0100] It should be noted that the first pressing means
61 or the second pressing means 62 may be omitted in
the examples shown in Figs. 7 and 8.
[0101] Further, in the example shown in Fig. 7, the
dustproof seal member 50 has the configuration similar
to the dustproof seal member of the first example as the
end portions 51 and 52 forming the fitting portion 55 (the
cut CU). However, the invention is not limited to this. For
example, the pressing means 60 can be applied to any
form of the dustproof seal member 50 such as ones de-
scribed in the second example or the third example.
[0102] Further, the specific configuration of the press-
ing means 60 is not limited to the examples shown in
Figs. 7 and 8, and various configurations can be adopted.
As an example, the pressing means 60 includes a fluid
jetting mechanism 63 in the example shown in Fig. 9.
The fluid ejection mechanism 63 is a mechanism capable
of ejecting fluid such as a gas and a liquid, and includes
a fluid source 63a and an orifice 63b through which a
fluid supplied from the fluid source 63a passes. In the
fixed scroll 20, an ejection port 27 is formed on the bottom
of the groove 25. The fluid that has passed through the
orifice 63b is ejected into the groove 25 through the ejec-
tion port 27. In the illustrated example, the ejection port
27 is offset from the center of the bottom surface of the
groove 25 in the radial direction "rd." Therefore, the pres-
sure in the groove 25 becomes higher on one side in the
radial direction "rd" and becomes lower on the other side
in the radial direction "rd". As a result, one end situated
on the one side in the radial direction "rd" is pressed
toward the other end situated on the other side in the
radial direction "rd".
[0103] In the fourth example described above, the
dustproof seal member 50 is the strip-shaped dustproof
member that is held by one of the fixed scroll 20 and the
orbiting scroll 30 and abuts against the other of the fixed
scroll 20 and the orbiting scroll 30. The dustproof seal
member 50 forms the fitting portion 55 such that the two
portions (the end portions) 51, 52 defining the cut CU
overlap in the width direction (radial direction) "rd" or-
thogonal to the circumferential direction "cd", and sur-
rounds the working room 11. The scroll fluid machine 10
further has the pressing means 60 for pressing one end
portion of the dustproof seal member 50 toward the other
end portion. By pressing the one portion (one end portion
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of the dustproof seal member 50) defining the cut CU
toward the other portion (the other end portion) by using
the pressing means 60, it makes it difficult for fluid to pass
between the two portions (the end portions) 51, 52 at the
CU (the fitting portion 55). In this way, leak at the cut CU
(the fitting portion 55) can be effectively prevented. Con-
sequently, it is possible to prevent dust from flowing into
the working room 11 and thereby unexpected and early
deterioration of the tip seal members 23a, 33a of the fixed
wrap 23 and the orbiting wrap 33 respectively can be
effectively prevented.
[0104] Further, in the examples shown in Figs. 7 and
8, the pressing means presses one portion (the end por-
tion) defining the cut CU toward the other portion (the
end portion) defining the cut CU along the width direction
(radial direction) "rd." According to this pressing means,
it is possible to retain the one portion (end portion) to be
stably in contact with the other portion (end portion),
whereby leak at the fitting portion 55 can be more effec-
tively prevented.
[0105] Furthermore, the pressing means may include
elastic members 61b, 62b. Such a pressing means has
a simple structure and can be manufactured at a low cost
while it can stably supply the pressing force.
[0106] Meanwhile, the pressing means 60 includes a
fluid ejection mechanism 63 in the example shown in Fig.
9. By using the fluid ejected from the fluid ejection mech-
anism 63, one portion (end portion) defining the cut CU
is pressed toward the other portion (end portion) defining
the cut CU in the radial direction "rd", and the one portion
(end portion) can be maintained to be stably contacted
with the other portion (the end portion), whereby leak at
the fitting portion 55 can be more effectively prevented.
Further, together with the dustproof seal member 50, the
biasing means 48 is also pressed in the width direction
(radial direction) "rd". The annular biasing means 48 hav-
ing the hollow circular cross section receives a pressing
force in the radial direction "rd" by the fluid from the fluid
ejection mechanism 63 and deforms so as to expand in
the axial direction "ad". As a result, the dustproof seal
member 50 and the orbiting scroll 30, the dustproof seal
member 50 and the biasing means 48, and the biasing
means 48 and the groove 25 are respectively brought
into close contact with each other, and thereby the fixed
scroll 20 and the orbiting scroll 30 can be more stably
sealed. Further, by adequately change the amount, the
ejection speed, the ejection pressure and the like of fluid
ejected from the fluid ejecting mechanism 63, it is possi-
ble to adjust the force pressing the one portion (end por-
tion) defining the cut CU against the other portion (end
portion) defining the cut CU. Furthermore, it is possible
to generate the pressing force without using a mechan-
ical structure, which can be a source of dust.
[0107] In addition, in the example of Fig. 9 where the
ejection port 27 is formed on the outer side in the radial
direction "rd" of the bottom surface of the groove 25, the
biasing means 48 and the dustproof seal member 50 are
pressed inward in the radial direction "rd". That is, the

biasing means 48 and the dustproof seal member 50 are
pressed toward the side wall located on the inner side of
the groove 25 in the axial direction "ad". Whereas the
fluid ejected from the fluid ejecting mechanism 63 flows
outward in the radial direction "rd" from the gap between
the fixed scroll 20 and the orbiting scroll 30, and is even-
tually discharged to the outside. In this way, entry of dust
from the outside through the gap can be more effectively
prevented. Even if a part of the cooling air blown for cool-
ing the scrolls 20 and 30 tries to flow in from the outside
through the gap, it is possible to effectively prevent the
inflow by ejecting the fluid from the fluid ejection mech-
anism 63 with a pressure (for example, 1k Pa) higher
than the pressure of the inflow (for example, 800 Pa).
[0108] Moreover, in the example shown in Fig. 9, the
circumferential groove 25 surrounding the working room
11 is formed in the fixed scroll 20 or the orbiting scroll
30, and the dustproof seal member 50 is arranged in the
groove 25. The fluid ejection mechanism 63 ejects fluid
into the groove 25. The fluid ejection mechanism 63 can
be applied to the existing scroll fluid machine 10 without
restricting the configuration of the scroll type fluid ma-
chine 10.

Fifth Example

[0109] Next, the fourth example of the dustproof seal
structure that can effectively prevent leak at the fitting
portion will be described with mainly reference to Figs.
10 to 11. In the examples shown in Figs. 10 and 11, with-
out restricting the engaging surfaces of the two portions
51, 52 defining the cut CU (the end portions forming the
fitting portion), generated is the pressing force that press-
es the two portions (the end portions) 51, 52 defining the
cut CU toward each other and thereby leak at the cut CU
(the fitting portion) is prevented.
[0110] Moreover, in the example shown in Figs. 10 and
11, the circumferential groove 25 surrounding the work-
ing room 11 is formed in the fixed scroll 20 or the orbiting
scroll 30, and the dustproof seal member 50 is arranged
in the groove 25. The two portions (the end portions of
the dustproof seal member 50) 51, 52 defining the cut
CU overlap with each other in the width direction (radial
direction) "rd" to form the fitting portion 55. In this way,
the dustproof seal member 50 circumferentially sur-
rounds the working room 11. Further, the dustproof seal
member 50 has the inner end portion (inner portion) 51
and the outer end portion (outer portion) 52 located on
the outer side of the inner end portion 51 in the width
direction (radial direction) "rd" as the two portions defining
the cut CU (the end portions forming the fitting portion 55).
[0111] In the dustproof seal member 50, an inner pro-
trusion (inner lip) 51f that protrudes inward in the radial
direction "rd" from the inner side surface 51a of the inner
end portion 51 facing inward in the radial direction "rd",
and/or an outer protrusion (outer lip) 52f that protrudes
outward in the radial direction "rd" from the outer side
surface 52b of the outer end portion 52 facing outward
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in the radial direction "rd" is/are provided. In the illustrated
example, the inner end portion 51 is provided with the
inner protrusion 51f and the outer end portion 52 is pro-
vided with the outer protrusion 52f. The inner protrusion
51f abuts against the wall surface of the groove 25 situ-
ated on the inner side in the radial direction "rd" and push-
es the inner end portion 51 toward the outer end portion
52 in the radial direction "rd". The outer protrusion 52f
abuts against the wall surface of the groove 25 situated
on the outer side in the radial direction "rd" and pushes
the outer end portion 52 toward the inner end portion 51
in the radial direction "rd". With the protrusions 51f and
52f, the two portions 51, 52 (the end portions of the dust-
proof seal member 50) defining the cut CU are main-
tained in a state of being in contact with each other in the
width direction (radial direction) "rd." Therefore, it is pos-
sible to effectively prevent leak at the fitting portion 55.
As with the pressing means 60 in the fourth example, it
is also possible to omit the inner protrusion 51f or the
outer protrusion 52f.
[0112] In terms of preventing leak at the fitting portion
55, it is preferable that the inner protrusion 51f and the
outer protrusion 52f be elastically deformable. Further,
to prevent leak at the fitting portion 55 effectively, it is
preferable that the sum of the maximum width in the radial
direction "rd" of the inner end portion 51 including the
inner protrusion 51f and the maximum width in the radial
direction "rd" of the outer end portion 52 including the
outer protrusion 52f is larger than the sum of the maxi-
mum width of the groove 25 in the radial direction "rd".
[0113] As best shown in Fig. 11, the inner protrusion
51f tapers toward the inner side in the radial direction
"rd", and the outer protrusion 52f tapers toward the outer
side in the radial direction "rd". With this configuration,
the resilient property of the inner protrusion 51f and the
outer protrusion 52f is securely exhibited, and it is pos-
sible to stably maintain the state where the both end por-
tions 51, 52 of the dustproof seal member 50 are in con-
tact with each other in the radial direction "rd".
[0114] In addition, as best shown in Fig. 11, the inner
protrusion 51f includes a tip-end side surface 51fa and
a base-end side surface 51fb opposed in the longitudinal
direction (direction corresponding to the circumferential
direction "cd") of the dustproof seal member 50. The tip-
end side surface 51fa is the surface situated closer to
the tip end of the inner end portion 51 in the longitudinal
direction of the dustproof seal member 50, and the base-
end side surface 51fb is the surface situated closer to
the intermediate portion 53 in the longitudinal direction
of the dustproof seal member 50. When observed from
the direction in which the fixed scroll and the orbiting scroll
oppose each other (that is, observed in the axial direction
"ad" in Fig. 11), the angle "θ1a" (strictly speaking, the
smaller one of the complementary angles) of the tip-end
side surface 51fa with the longitudinal direction of the
dustproof seal member 50 is smaller than the angle "θ1b"
(strictly speaking, the smaller one of the complementary
angles) of the base-end side surface 51fb with the lon-

gitudinal direction of the dustproof seal member 50. Since
the inner protrusion 51f is configured as described above,
the inner protrusions 51f will move smoothly in the groove
25 during the dustproof seal member 50 is thermally ex-
panded. Consequently it is possible to prevent the dust-
proof seal member 50 from being meandering, twisting,
or deflected in the groove 25, and stabilize the placement
of the dustproof seal member 50 in the groove 25. In
addition, it is possible to effectively exert the force for
urging the inner end portion 51 toward the outer end por-
tion 52 effectively, especially during the thermal contrac-
tion. In this light, leak at the cut CU (the fitting portion 55)
can be effectively prevented.
[0115] Further, in the example shown in Fig. 11, the
outer protrusion 52f is also configured similarly to the
inner protrusion 51f. That is, the outer protrusion 52f in-
cludes a tip-end side surface 52fa and a base-end side
surface 52fb that face in the longitudinal direction of the
dustproof seal member 50. The tip-end side surface 52fa
is the surface situated closer to the tip end of the outer
end portion 52 in the longitudinal direction of the dust-
proof seal member 50, and the base-end side surface
52fb is the surface situated closer to the intermediate
portion 53 in the longitudinal direction of the dustproof
seal member 50. When observed from the direction in
which the fixed scroll and the orbiting scroll oppose each
other, the angle "θ2a" of the tip-end side surface 52fa
with the longitudinal direction of the dustproof seal mem-
ber 50 is smaller than the angle "θ2b" of the base-end
side surface 51fb with the longitudinal direction of the
dustproof seal member 50. Similarly to the inner protru-
sion 51f, leak at the cut CU (the fitting portion 55) can be
more stably prevented also with the configuration of the
outer protrusion 52f.

Sixth Example

[0116] Next, the sixth example of the dustproof seal
structure that can effectively prevent leak at the fitting
portion will be described with mainly reference to Fig. 12.
In the example shown in Fig. 12, without restricting the
engaging surfaces of the portions 51, 52 defining the cut
CU (the end portions forming the fitting portion), the leak
at the cut CU (the fitting portion) is prevented by using a
paste-form material 28.
[0117] Moreover, in the example shown in Fig. 12, the
circumferential groove 25 surrounding the working room
11 is formed in the fixed scroll 20 or the orbiting scroll
30, and the dustproof seal member 50 is arranged in the
groove 25. The two portions (the end portions of the dust-
proof seal member 50) 51, 52 defining the cut CU overlap
with each other in the width direction (radial direction)
"rd" to form the fitting portion 55. In this way, the dustproof
seal member 50 circumferentially surrounds the working
room 11.
[0118] In the sixth example, the pasty material 28 is
filled in at least a region around the cut CU (the fitting
portion 55) in the groove 25. The pasty material 28 in-
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cludes a semisolid material or a highly viscous material.
Typically, grease can be used as the pasty material 28.
Generally, grease is used as a lubricant in mechanical
devices and the like. Whereas, in the example, it may be
possible that the grease captures dust and the like, in
addition to preventing the leak at the cut CU (the fitting
portion 55). As confirmed by the inventors, when the
pasty material 28 captures dust and the like, the pasty
material gradually loses its fluidity and is eventually hard-
ened. Normally, the cured pasty material 28 cannot
achieve its original purpose (for example, the grease
used for lubrication). However, in the use of this example,
when the pasty material 28 is cured and its fluidity is
lowered, the pasty material stays at the fitting portion 55,
which contributes to prevention of leak at the fitting por-
tion 55 and capture of dust. It can be said that this function
of the pasty material 28 is suitable for, in particular, an
oilless scroll fluid machine 10 having low maintenance
frequency.
[0119] In Fig. 12, the two portions 51 and 52 defining
the cut CU (the end portions of the dustproof seal member
50) are shown, however the illustrated configuration is
merely an example. In the case where the biasing means
provided between the dustproof seal member 50 and the
groove 25 is made in a strip shape similarly to the dust-
proof seal member 50, the pasty material 28 also effec-
tively functions at the joint portion of the biasing means.
Further, for example, the pasty material 28 can also func-
tion effectively for the cut CU (the fitting portion 55) shown
in Figs. 10 and 11 and the other cut portion (a fitting por-
tion). In the examples shown in Figs. 10 and 11, the pasty
material 28 is provided on the outer side surface 51b of
the inner end portion (inner portion) 51. Alternatively, the
pasty material 28 may be provided on the inner side sur-
face 52a of the outer end portion (outer portion) 52, or
provided on both the outer side surface 51b of the inner
end portion (inner portion) 51 and the inner side surface
52a of the outer end portion (the outer portion) 52.
[0120] In the sixth example, the pasty material 28 is
filled between the two end portions 51 and 52 defining
the cut CU in the groove 25, preferably in the area around
the fitting portion 55. When the above-described pasty
material 28 seals between the two portions (both end
portions 51, 52 at the fitting portion 55) defining the cut
CU, the pasty material 28 is capable of preventing leak
at the cut CU and collecting dust. Further, the fluidity of
the pasty material 28 is lowered by capturing dust. The
pasty material 28 with the reduced fluidity is able to stay
at the cut CU (the fitting portion 55) to continue to exhibit
the leak preventing function and the dust capturing func-
tion, and therefore is particularly effective for the scroll
fluid machine 10 of the oil-free type.

Second Embodiment

[0121] There is described the second embodiment of
the seal structure. The seal S used in the second em-
bodiment is endless-annular metal first seal portion Sa

disposed on one of the first component 20 and the second
component 30 movable relative to each other, and a end-
less-annular second seal portion Sb that is made of resin
or rubber and disposed on the first seal portion Sa to
contact the other of the first component 20 and the sec-
ond component 30.
[0122] According to the aspect of the second embod-
iment, it is possible to improve the airtightness by not
providing the fitting portion. Further, with the first seal
portion Sa made of metal which is hardly thermally de-
formed as compared with resins and rubber widely used,
it is possible to enhance the rigidity and durability of the
seal S and to effectively suppress the thermal expansion
and contraction. This makes it possible to effectively pre-
vent meandering or twisting of the dustproof seal member
50. Furthermore, since the seal also includes the second
seal portion Sb made of resin or rubber, it is possible to
ensure tight sealability with the first component or the
second component. Therefore, according to the second
aspect, it is possible to tightly seal between the first com-
ponent 20 and the second component. In other words,
according to the second aspect, with the combination of
the first seal portion Sa that is hardly deformed by heat
and the second seal portion Sb that has an excellent
sealing property, it is possible to stably seal between the
first component 20 and the second component 30. In the
application to the scroll fluid machine 10, it is possible to
prevent dust from flowing into the working room 11 and
thereby unexpected and early deterioration of the tip seal
members 23a, 33a of the fixed wrap 23 and the orbiting
wrap 33 respectively can be effectively prevented.
[0123] In such a second embodiment, it is preferable
that the thickness of the second seal portion Sb (the di-
mension of the second seal portion Sb along the axial
direction "ad") be smaller than the thickness of the first
seal portion Sa (the dimension of the seal portion Sa
along the axial direction "ad"). Further, it is preferable
that the aspect ratio (the ratio of the height to the width)
of the second seal portion Sb is smaller than the aspect
ratio (the ratio of the height to the width) of the first seal
portion Sa. In these cases, it is possible to effectively
reduce the amount of deformation of the second seal
portion Sb in the axial direction "ad," which is easily de-
formed compared to the first seal portion Sa. As a result,
it is possible to effectively prevent reduction in the seal-
ability between the second seal portion Sb and the first
component 20 or the second component 30.
[0124] It should be noted that the first seal portion Sa
and the second seal portion Sb may be integrally formed
to form a single dustproof seal member 50. Such an ex-
ample is shown in a seventh example to be described
later. In addition, the first seal portion Sa and the second
seal portion Sb may form a separate dustproof seal mem-
ber 50 respectively. Such an example is shown in an
eighth example to be described later.
[0125] Hereinafter, the second embodiment of the seal
structure will be described with reference to some spe-
cific examples. However, the configurations described
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below are merely examples, and various modifications
are possible.

Seventh Example

[0126] Next, the seventh example of the dustproof seal
structure will be described with mainly reference to Figs.
13 and 14. In the examples shown in Figs. 13 and 14,
the dustproof seal member is not provided with the fitting
portion, thereby improving the airtightness using the
dustproof seal member 50.
[0127] In the examples shown in Figs. 13 and 14, the
dustproof seal member 50 formed as a single body is
provided between the fixed scroll 20 and the orbiting
scroll 30 as the seal (seal element) S. The dustproof seal
member 50 includes the first seal portion Sa has an end-
less annular shape and is of metal, and the second seal
portion Sb that has an endless annular shape and is
made of resin or rubber.
[0128] The dustproof seal member 50 illustrated in
Figs. 13 and 14 is held by one of the fixed scroll 20 and
the orbiting scroll 30 and abuts against the other of the
fixed scroll 20 and the orbiting scroll 30. The dustproof
seal member 50 surrounds the working room 11 and
seals between the fixed scroll 20 and the orbiting scroll
30. The dustproof seal member 50 has an endless an-
nular main body portion 56 made of metal.
[0129] The fitting portion 55 is provided to allow the
dustproof seal member 50 to thermally expand and con-
tract in the groove 25 formed in one of the scrolls 20, 30.
During the operation of the scroll fluid machine 10, the
temperature of the scrolls 20, 30 rise mainly due to air
compression in the working room 11. As the temperature
of the scrolls 20, 30 changes, the temperature of the dust-
proof seal member 50 also changes. The dustproof seal
member 50 thermally deforms due to the temperature
change of the dustproof seal member 50. In the conven-
tional scroll fluid machine 10, the dustproof seal member
50 is formed using resin or rubber which is easily ther-
mally deformed.
[0130] In the seventh example, the dustproof seal
member 50 has the endless annular main body portion
56 made of metal. The annular main body portion 56
forms the first seal portion Sa of the seal (seal element)
S. The annular main body portion 56 is formed of metal
which is hardly deformed by heat as compared with the
resin and the rubber which have been widely used here-
tofore. In addition, the material used for the scrolls 20,
30 is generally metal having high rigidity and abrasion
resistance similarly to the annular main body portion 56.
Therefore, the annular main body portion 56 made of
metal can effectively suppress the thermal expansion
and the thermal shrinkage, and further exhibits a defor-
mation behavior similar to the groove 25 that holds the
annular main body portion 56. In addition, the metal an-
nular main body portion 56 itself has high rigidity so that
it is hardly deformed or twisted. Consequently, the end-
less annular main body portion 56 made of metal effec-

tively prevents meandering or twisting in the groove 25
during the operation of the scroll fluid machine 10 even
without the fitting portion 55. And it is possible to stably
seal between the fixed scroll 20 and the orbiting scroll
30. Moreover, leak from the gap between the end portions
at the fitting portion 55 can be prevented, so that entry
of dust into the working room 11 can be effectively pre-
vented.
[0131] As the material of the fixed scroll 20 and the
orbiting scroll 30, an aluminum alloy is widely used be-
cause of its an appropriate rigidity, an excellent heat ra-
diation property, and its light weight. It is preferable that
the annular main body portion 56 is made of aluminum
or an aluminum alloy. In this example, the linear expan-
sion coefficients of the annular main body portion 56 and
the scrolls 20, 30 in which the groove 25 is formed are
about the same, so that it is possible to effectively prevent
the dustproof seal member 50 from being meandered,
deflected or twisted in the groove 25 due to the difference
in the expansion rate and contraction rate. Therefore it
is possible to more stably seal between the fixed scroll
20 and the orbiting scroll 30.
[0132] Further, as shown in Fig. 14, the dustproof seal
member 50 further includes a fluorine-based resin layer
57 laminated on the annular main body portion 56 in the
illustrated example. The fluorine-based resin layer 57
forms the second seal portion Sb of the seal (seal com-
ponent) S. This fluorine-based resin layer 57 contacts
the scroll (the orbiting scroll 30 in the illustrated example)
disposed opposite to the scroll holding the dustproof seal
member 50. The fluorine-based resin layer 57 has excel-
lent friction resistance as typified by polytetrafluoroeth-
ylene (PTFE), for example. Therefore, by providing the
fluorine-based resin layer 57, it is possible to effectively
prevent wear of the dustproof seal member 50 and inflow
of abrasion powder into the working room 11. In addition,
the thickness of the fluorine-based resin layer 57 may be
extremely thin, on the order of several hundred microm-
eters, relative to the annular main body portion 56 having
a thickness of about several millimeters.

Eighth Example

[0133] Next, the eighth example of the dustproof seal
structure will be described with mainly reference to Figs.
15 to 18. In the examples shown in Figs. 15 to 18, the
dustproof seal member is not provided with the fitting
portion, thereby improving the airtightness using the
dustproof seal member.
[0134] In the examples shown in Figs. 15 and 16, the
scroll fluid machine 10 includes a first dustproof seal
member 50a supported by one of the fixed scroll 20 and
the orbiting scroll 30, and a second dustproof seal mem-
ber 50b disposed on the first dustproof seal member 50a.
The first dustproof seal member 50a forms the first seal
portion Sa, and the second dustproof seal member 50b
forms the second seal portion Sb. Then, the second dust-
proof seal member 50b abuts against the other of the
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fixed scroll 20 and the orbiting scroll 30. The first dust-
proof seal member 50a and the second dustproof seal
member 50b surrounds the working room 11 and seals
between the fixed scroll 20 and the orbiting scroll 30.
[0135] The first dustproof seal member 50a and the
second dustproof seal member 50b are formed in a
seamless endless annular shape. Therefore, the fitting
portion which is the cause of leak is not formed, in other
words, conventional leak from the gap between the end
portions at the fitting portion can be prevented, so that
entry of dust into the working room 11 can be effectively
prevented.
[0136] The first dustproof seal member 50a that serves
as the first seal portion Sa is formed of metal which is
hardly deformed by heat as compared with the resin and
the rubber which have been widely used heretofore. The
material used for the scrolls 20, 30 is generally metal
having high rigidity and abrasion resistance similarly to
the first dustproof seal member 50a. Therefore, the first
dustproof seal member 50a made of metal can effectively
suppress the thermal expansion and the thermal shrink-
age, and further exhibits a deformation behavior similar
to the groove 25 that holds the first dustproof seal mem-
ber 50a. In addition, the metal first dustproof seal member
50a itself has high rigidity so that it is hardly deformed or
twisted. Consequently, the endless annular main body
portion 56 made of metal effectively prevents meander-
ing or twisting of the first dustproof seal member 50a in
the groove 25, which may cause the leak, during the op-
eration of the scroll fluid machine 10 even without the
fitting portion 55.
[0137] As described above, as the material of the fixed
scroll 20 and the orbiting scroll 30, an aluminum alloy is
widely used because of its an appropriate rigidity, an ex-
cellent heat radiation property, and its light weight. There-
fore, it is preferable that the first dustproof seal member
50a is made of aluminum or an aluminum alloy. In this
example, the linear expansion coefficients of the first
dustproof seal member 50a and the scrolls 20, 30 in
which the groove 25 is formed are about the same, so
that it is possible to effectively prevent the first dustproof
seal member 50a from being meandered, deflected or
twisted in the groove 25 due to the difference in the ex-
pansion rate and contraction rate. Therefore it is possible
to more stably seal between the fixed scroll 20 and the
orbiting scroll 30.
[0138] The second dustproof seal member 50b that
serves as the second seal portion Sb is made of resin or
rubber. As shown in Fig. 16, the second dustproof seal
member 50b made of resin or rubber is disposed so as
to stack in the direction (axial direction "ad") in which the
fixed scroll 20 and the orbiting scroll 30 face each other
in the groove 25. In particular, the second dustproof seal
member 50b is disposed on the first dustproof seal mem-
ber 50a and is pressed toward the scroll by the biasing
means 48 via the first dustproof seal member 50a inter-
posed therebetween. The second dustproof seal mem-
ber 50b made of resin or rubber, and imparts an excellent

airtightness to the scroll. As described above, sealing
between the fixed scroll 20 and the orbiting scroll 30 is
effectively provided.
[0139] The second dustproof seal member 50b can be
formed using a fluorine-based resin. The fluorine-based
resin has excellent friction resistance as typified by pol-
ytetrafluoroethylene (PTFE), for example. Therefore,
with the second dustproof seal member 50b made of flu-
orine-based resin, it is possible to effectively prevent
wear of the second dustproof seal member 50b and inflow
of abrasion powder into the working room 11.
[0140] The second dustproof seal member 50b made
of resin or rubber has a relatively large thermal expansion
coefficient while having excellent sealing performance.
Therefore, during operation of the scroll fluid machine
10, the second dustproof seal member 50b is thermally
deformed to a certain extent due to heat generated by
air compression. In the example shown in Fig. 17, al-
though the first dustproof seal member 50a and the sec-
ond dustproof seal member 50b are disposed in the
groove 25, the width "wb" of the second dustproof seal
member 50b in the radial direction is sufficiently smaller
than the width "wm" of the groove. Therefore, the groove
25 in which the second dustproof seal member 50b is
disposed allows thermal expansion and thermal contrac-
tion of the second dustproof seal member 50b. In partic-
ular, in the illustrated example, the width "wa" of the first
dustproof seal member 50a is larger than the width "wb"
of the second dustproof seal member 50b. Therefore,
the narrow second dustproof seal member 50b can ex-
pand or contract to move in the radial direction "rd" on
the wide first dustproof seal member 50a. Consequently,
it is possible to prevent meandering or twisting of the
second dustproof seal member 50b in the groove 25,
which may cause the leak, during the operation of the
scroll fluid machine 10.
[0141] Further, in the illustrated example, as shown in
Fig. 16, the surface at which the first dustproof seal mem-
ber 50a and the second dustproof seal member 50b con-
tact each other is inclined with respect to the radial di-
rection "rd". More specifically, the first dustproof seal
member 50a has a first surface 50a1 facing the orbiting
scroll 30 in the axial direction "ad" and a second surface
50a2 facing the fixed scroll 20 in the axial direction "ad".
The second dustproof seal member 50b has a first sur-
face 50b1 facing the orbiting scroll 30 in the axial direction
"ad" and a second surface 50a2 facing the fixed scroll
20 in the axial direction "ad". The first surface 50a1 of
the first dustproof seal member 50a and the second sur-
face 50b2 of the second dustproof seal member 50b form
an abutment surface at which they abut against each
other, and the first surface 50a1 and the second surface
50b2 forming the abutment surface are inclined with re-
spect to the radial direction "rd". Whereas the second
surface 50a2 of the first dustproof seal member 50a and
the first surface 50b1 of the second dustproof seal mem-
ber 50b are parallel to the radial direction "rd". That is,
the thickness of the first dustproof seal member 50a in
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the axial direction "ad" changes along the radial direction
"rd", and the thickness of the second dustproof seal mem-
ber 50b in the axial direction "ad" also changes along the
radial direction "rd". The thickness of the first dustproof
seal member 50a increases toward the outer side in the
radial direction "rd" and the thickness of the second dust-
proof seal member 50b decreases toward the outer side
in the radial direction "rd". Therefore the abutment sur-
face between the first dustproof seal member 50a and
the second dustproof seal member 50b shifts toward the
outer side in the radial direction "rd" from the fixed scroll
20 side to the orbiting scroll 30 side.
[0142] In the example shown in Fig. 16, the first dust-
proof seal member 50a and the second dustproof seal
member 50b are disposed at the positions as indicated
by the solid line in Fig. 16 at a low temperature. Whereas,
when heat is generated mainly due to air compression
during the operation of the scroll fluid machine 10, the
first dustproof seal member 50a and the second dust-
proof seal member 50b shift to the state indicated by the
two-dot chain line. That is, when the second dustproof
seal member 50b thermally expands and moves to outer
side in the radial direction "rd" in the groove 25 due to
heat generation, the first dustproof seal member 50a
moves toward the fixed scroll 20 side along the axial di-
rection "ad". At this point, the pressing force applied by
the biasing means 48 that presses the second dustproof
seal member 50b against the orbiting scroll 30 gradually
increases. In the example shown in Fig. 16, the urging
force by the biasing means 48 increases at the time of
the thermal expansion and after the thermal expansion
once the scroll fluid machine 10 started to operate, so
that it is possible to stably seal between the fixed scroll
20 and the orbiting scroll 30.
[0143] However, the configuration of the abutment sur-
face between the first dustproof seal member 50a and
the second dustproof seal member 50b is not limited to
the example shown in Fig. 16. For example, the examples
shown in Figs. 17 and 18 may also be adopted. In the
example shown in Fig. 17, the abutment surface between
the first dustproof seal member 50a and the second dust-
proof seal member 50b is inverted with respect to the
example shown in Fig. 16. In this example, the second
dustproof seal member 50b can easily move outward in
the radial direction "rd" on the first dustproof seal member
50a when it thermally expands after the operation of the
scroll fluid machine 10 is started, and therefore the ther-
mal expansion of the second dustproof seal member 50b
is hardly hindered. This makes it possible to effectively
prevent deformation such as meandering and twisting of
the first dustproof seal member 50a and the second dust-
proof seal member 50b. In addition, in the example shown
in Fig. 18, the first surface 50a1 and the second surface
50a2 of the first dustproof seal member 50a, and the first
surface 50b1 and the second surface 50b2 of the second
dustproof seal member 50b are parallel to the radial di-
rection "rd". Therefore the attitude of the first dustproof
seal member 50a and the second dustproof seal member

50b in the groove 25 and thereby it is possible to seal
between the fixed scroll 20 and the orbiting scroll 30.
[0144] Similarly to Fig. 16, the state of the first dust-
proof seal member 50a and the second dustproof seal
member 50b at a low temperature is indicated by the
solid line, and the state of the first dustproof seal member
50a and the second dustproof seal member 50b is indi-
cated by the two-dot chain line in Figs. 17 and 18.
[0145] In the eighth example described above, the
scroll fluid machine 10 includes the metal first dustproof
seal member 50a that has the endless annular shape
and is supported by one of the fixed scroll 20 and the
orbiting scroll 30 to surround the working room 11, and
the resin or rubber second dustproof seal member 50b
that has the endless annular shape and provided on the
first dustproof seal member 50a to contact the other of
the fixed scroll 20 and the orbiting scroll 30. In this scroll
fluid machine 10, with the combination of the first dust-
proof seal member 50a that is hardly thermally deformed
during operation of the scroll fluid machine 10 and the
second dustproof seal member 50b that is excellent in
airtightness, it is possible to stably seal between the scroll
20 and the orbiting scroll 30.
[0146] Moreover, the circumferential groove 25 sur-
rounding the working room 11 is formed in one of the
fixed scroll 20 and the orbiting scroll 30. The first dust-
proof seal member 50a and the second dustproof seal
member 50b are disposed in the same groove 25 so as
to overlap with each other in the direction in which the
fixed scroll 20 and the orbiting scroll 30 face each other.
With this arrangement, the first dustproof seal member
50a and the second dustproof seal member 50b can sta-
bly exhibit the above-described sealing function.
[0147] In addition, the width "wa" of the first dustproof
seal member 50a is larger than the width "wb" of the
second dustproof seal member 50b. Therefore the sec-
ond dustproof seal member 50b, which tends to have a
high coefficient of thermal expansion, can move in the
radial direction "rd" on the first dustproof seal member
50a. With the combination of the first dustproof seal mem-
ber 50a and the second dustproof seal member 50b, it
is possible to more stably seal between the fixed scroll
20 and the orbiting scroll 30.
[0148] Further, the abutment surface at which the first
dustproof seal member 50a and the second dustproof
seal member 50b contact each other is inclined with re-
spect to the radial direction "rd". With the abutment sur-
face configured as described above, even when the first
dustproof seal member 50a and the second dustproof
seal member 50b thermally deform, it is possible to stably
seal between the fixed scroll 20 and the orbiting scroll 30.

Third Embodiment

[0149] There is described the third embodiment of the
seal structure. The seal (seal component) S in the third
embodiment is disposed between and in contact with the
first component 20 and the second component 30 that
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are movable relative to each other and face each other.
The annular seal S has one or more potions contiguously
overlap in the width direction "rd", and the length of the
narrowest portion of the seal S along the circumferential
direction "cd" defined by the seal S is longer than the
length of the other portion of the seal S along the circum-
ferential direction "cd". In other words, the annular seal
S includes a part where two or more portions thereof
overlap with each other in the width direction "rd". The
length along the circumferential direction "cd" of the re-
gion Ay (see Figs. 19 and 21) where two or more portions
of the seal S are overlapped is longer than the length
along the circumferential direction "cd" of the other region
Ax (see Figs. 19 and 21). In other words, the length along
the circumferential direction "cd" of the region Ay where
the seal S overlaps doubly or triply in the width direction
"rd" is longer than the length along the circumferential
direction "cd" of the region Ax where the seal S extends
in a single layer in the circumferential direction "cd".
[0150] In this embodiment, the region where the seal
S is provided so as to overlap in the width direction ex-
tends longer. In particular, it is possible to arrange the
seal S so as to overlap in the width direction in more than
half of the entire length of the annular seal S. With this
configuration, since the entry route of foreign matter such
as dust is made long, it is possible to effectively seal the
area surrounded by the annular seal S from the outside.
In the application to the scroll fluid machine 10, it is pos-
sible to prevent dust from flowing into the working room
11 and thereby unexpected and early deterioration of the
tip seal members 23a, 33a of the fixed wrap 23 and the
orbiting wrap 33 respectively can be effectively prevent-
ed.
[0151] Further, in the third embodiment, a single dust-
proof seal member 50 is provided alone at the narrowest
portion, and such a narrowest portion Ax may be provided
two or more such that they are separated from each other
in the circumferential direction "cd" of the dustproof seal
S as shown in Fig. 21. In other words, more than one
region Ay in which two or more portions of the seal S
overlap in the width direction "rd" may be provided so as
to be apart from each other in the longitudinal direction
of the seal S. This seal S can be easily realized with a
simple configuration using the two dustproof seal mem-
bers 50. In addition, the installation of the two dustproof
seal members 50 in this case is extremely easy, and it
is possible to ensure a stable airtightness by accurate
arrangement.
[0152] Further, in the third embodiment, one of the nar-
rowest portions Ax, which is the portion Ax1, is provided
in a region including one position p1 among the two po-
sitions p1, p2 that are separated at the longest distance
along the circumferential direction "cd" of the seal S, and
another of the narrowest portions Ax, which is the portion
Ax2, may be provided in a region including the position
p2 among the two positions. In other words, one of the
regions Ay in which two or more portions of the seal S
overlap, which is the region Ay1, is provided in a region

including one position p3 of the two positions most sep-
arated along the circumferential direction "cd" of the seal
S, and another of the regions Ay in which the two or more
portions of the seal S overlap, which is the region Ay2,
may be provided in a region including another position
p4 of the two positions. In such an example, excellent
sealing performance can be secured as will be later de-
scribed in the tenth example.
[0153] In the third embodiment, the seal (seal compo-
nent) S may include a single seal member 50 or may
have a plurality of the seal members 50. In the ninth ex-
ample described below, the seal S includes the single
seal member 50. Whereas in the tenth example, the seal
S has the plurality of dustproof seal members 50.
[0154] Hereinafter, the third embodiment of the seal
structure will be described with reference to some spe-
cific examples. However, the configurations described
below are merely examples, and various modifications
are possible.

Ninth Example

[0155] Next, the Ninth example of the dustproof seal
structure will be described with mainly reference to Figs.
19 and 20. In the example shown in Figs. 19 and 20, the
entry path of dust is greatly extended to improve the seal-
ability of the dustproof seal member 50.
[0156] In the example shown in Figs. 19 and 20, the
dustproof seal member 50 is held by one of the fixed
scroll 20 and the orbiting scroll 30 and abuts against the
other of the fixed scroll 20 and the orbiting scroll 30. The
dustproof seal member 50 is formed in a strip shape, and
in the illustrated example, it extends approximately two
laps around the working room 11. As a result, the dust-
proof seal member 50 can seal the working room 11 be-
tween the fixed scroll 20 and the orbiting scroll 30.
[0157] The dustproof seal member 50 is disposed in
the groove 25 formed in one of the fixed scroll 20 and
the orbiting scroll 30. As shown in Fig. 19, the groove 25
may have a constant width along the circumferential di-
rection "cd". Since the dustproof seal member 50 extends
two rounds in the groove 25, in other words, the dustproof
seal member 50 extends over approximately 720°, the
two portions of the dustproof seal member 50 are aligned
in the width direction (radial direction) "rd" in the most
region of the groove 25 along the circumferential direction
"cd".
[0158] As shown in Fig. 20, the dustproof seal member
50 and the biasing means 48 are disposed in the direction
(axial direction "ad") in which the fixed scroll 20 and the
orbiting scroll 30 face each other to seal between the
fixed scroll 20 and the orbiting scroll 30. Therefore dust
flowing into the working room 11 passes between the two
dustproof seal members 50 aligned in the radial direction
"rd". In the example shown in Fig. 19, the dust flowing
into the working room 11 has to travel between the two
dustproof seal members 50 arranged in the radial direc-
tion "rd" over substantially the entire circumference
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around the working room 11. In this way, with the dust-
proof seal member 50 that extends two rounds around
the working room 11, it is possible to stably seal between
the fixed scroll 20 and the orbiting scroll 30 and effectively
prevent dust and the like from flowing into the working
room 11.
[0159] In the example shown in Fig. 19, the dustproof
seal member 50 extends around the working room 11
over an angle range θr1 of approximately 720°. However,
in view of effective prevention of inflow of dust and the
like to the working room 11, the dustproof seal member
50 does not necessarily extend over the large angle
range θr1. For example, when the angle range θr1 in
which the dustproof seal member 50 surrounds the work-
ing room 11 is equal to or greater than 405° (360° + 45°),
the hermeticity can be sufficiently improved. Also, to im-
prove the sealing property, it is preferable that the angle
range θr1 be 450° (360° + 90°) or more, more preferably
540° (360° + 180°) or more. It is further preferable that
the angle range θr1 be approximately 720° as shown in
Fig. 19.

Tenth Example

[0160] Next, the tenth example of the dustproof seal
structure will be described with mainly reference to Figs.
21 and 22. In the example shown in Figs. 21 and 22,
similarly to the ninth example, the entry path of dust is
greatly extended to improve the sealability of the dust-
proof seal member 50.
[0161] In the ninth example, the scroll fluid machine 10
includes a first dustproof seal member 50c and a second
dustproof seal member 50d. That is, the dustproof seal
S includes the first dustproof seal member 50c and the
second dustproof seal member 50d. The first dustproof
seal member 50c and the second dustproof seal member
50d are held by one of the fixed scroll 20 and the orbiting
scroll 30 and abut against the other of the fixed scroll 20
and the orbiting scroll 30. The first dustproof seal member
50c at least partially surrounds the working room 11. Fur-
ther, the first dustproof seal member 50c at least partially
surrounds the second dustproof seal member 50d. The
second dustproof seal member 50d, together with the
first dustproof seal member 50a, surrounds the entire
circumference of the working room 11. In this manner,
the first dustproof seal member 50c and the second dust-
proof seal member 50d seal the working room 11 be-
tween the fixed scroll 20 and the orbiting scroll 30.
[0162] The two dustproof seal members 50c, 50d are
disposed in the groove 25 formed in one of the fixed scroll
20 and the orbiting scroll 30. As shown in Figs. 21 and
22, the groove 25 may have a constant width along the
circumferential direction "cd". In the illustrated example,
the two dustproof seal members 50c, 50d are disposed
in a single groove 25. The two dustproof seal members
50 are aligned in the radial direction "rd" in the most region
along the circumferential direction "cd "of the groove 25.
[0163] The dustproof seal member 50 and the biasing

means 48 are disposed in the direction (axial direction
"ad") in which the fixed scroll 20 and the orbiting scroll
30 face each other to seal between the fixed scroll 20
and the orbiting scroll 30. Therefore dust flowing into the
working room 11 has to pass between end portions 58a,
58b of the first dustproof seal member 50c that is situated
on the outer side in the radial direction "rd", and then
pass between end portions 59a, 59b of the second dust-
proof seal member 50d that is situated on the inner side
in the radial direction "rd". In this way, with the two dust-
proof seal members 50c, 50d disposed around the work-
ing room 11, it is possible to stably seal between the fixed
scroll 20 and the orbiting scroll 30 and effectively prevent
dust and the like from flowing into the working room 11.
[0164] In particular, in the example shown in Figs. 21
and 22, the position "pa" between the end portions 58a,
58b of the first dustproof seal member 50c is shifted in
the circumferential direction "cd" from the position "pb"
between the end portions 59a, 59b of the second dust-
proof seal member 50d. In this example, dust flowing into
the working room 11 has to travel in the space between
the two dustproof seal members 50c, 50d from the posi-
tion "pa" to the position "pb" in the circumferential direc-
tion "cd". Therefore, with the dustproof seal member 50c,
50d disposed around the working room 11, it is possible
to stably seal between the fixed scroll 20 and the orbiting
scroll 30 and effectively prevent dust and the like from
flowing into the working room 11.
[0165] In particular, in the example shown in Figs. 21
and 22, the position "pa" between the end portions 58a,
58b of the first dustproof seal member 50c is shifted by
substantially half circumference, that is, by about 180° in
the circumferential direction "cd" from the position "pb"
between the end portions 59a, 59b of the second dust-
proof seal member 50d. Such a configuration is prefer-
able in order to prevent dust and the like from flowing
into the working chamber 11. However, when the shift of
the position "pa" between the end portions 58a, 58b of
the first dustproof seal member 50c from the position "pb"
between the end portions 59a, 59b of the second dust-
proof seal member 50d along the circumferential direc-
tion "cd" is denoted as the angle θs, and when the angle
θs is 45 ° or more, it is possible to sufficiently enhance
the sealing performance. If the angle θs is 90 ° or more,
the sealing performance can be further effectively im-
proved.
[0166] Further, unlike the examples shown in Figs. 21
and 22, the seal (seal component) S may include three
or more dustproof seal members 50. For example, when
the seal S includes three dustproof seal members 50,
the position between the end portions of each dustproof
seal member 50 may be shifted in the circumferential
direction "cd" at an angle between 90° and 150° (both
inclusive). It is more preferable that they are displaced
in the circumferential direction "cd" at an angle of 120°.
[0167] Further, in the example shown in Fig. 22, the
end portions of the first dustproof seal member 50c and
the end portions of the second dustproof seal member
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50d have a different configuration from each other. The
first dustproof seal member 50c and the second dust-
proof seal member 50d respectively form the dustproof
seal member 50 of the above-described first embodi-
ment. The end portions 58a, 58b of the first dustproof
seal member 50c overlap in the width direction (radial
direction) "rd" to form the cut CU (fitting portion 55). Sim-
ilarly, the end portions 59a, 59b of the second dustproof
seal member 50d overlap in the width direction (radial
direction) "rd" to form the cut CU (fitting portion 55). At
least one of the first dustproof seal member 50c and the
second dustproof seal member 50d forms the dustproof
seal member 50 of the first embodiment. and the end
portions of the at least one of the first dustproof seal mem-
ber 50c and the second dustproof seal member 50d form
the cut CU. In this way it is possible to enhance the sealing
performance. Moreover, since the first dustproof seal
member 50c and the second dustproof seal member 50d
have the end portions that have different end configura-
tions, it is possible to handle with various types of dust
and therefore the sealing performance can be further im-
proved.
[0168] In the example shown in Fig. 22, the first dust-
proof seal member 50c has the inner end portion (inner
portion) 58a situated on the relatively inner side in the
width direction (radial direction) "rd" and the outer end
portion (outer portion) 58b situated on the outer side of
the inner end portion 58a in the width direction (radial
direction) "rd". The inner end portion 58a is positioned
on one side "s1" in the circumferential direction "cd" with
respect to the outer end portion 58b. The second dust-
proof seal member 50d has the inner end portion (inner
portion) 59a situated on the relatively inner side in the
width direction (radial direction) "rd" and the outer end
portion (outer portion) 59b situated on the outer side of
the inner end portion 59a in the width direction (radial
direction) "rd". The inner end portion 59a is positioned
on the other side in the circumferential direction "cd" with
respect to the outer end portion 59b. That is, the positions
of the inner end portion and the outer end portion in the
circumferential direction "cd" are reversed between the
first dustproof seal member 50c and the second dust-
proof seal member 50d. In this example, fluid passing
through the fitting portion 55 of the second dustproof seal
member 50d, between the second dustproof seal mem-
ber 50d and the first dustproof seal member 50c, and
between the fitting portion 55 of the first dustproof seal
member 50c has to reverse the direction of travel in the
circumferential direction "cd" in the middle. In this man-
ner, it is possible to further improve the sealing perform-
ance of the first dustproof seal member 50c and the sec-
ond dustproof seal member 50d.
[0169] While the foregoing description has been made
based on embodiments, the invention is not limited there-
to and can be implemented in various other modes. Fur-
ther, specific examples have been described with refer-
ence to the drawings in the above-described embodi-
ment. It is possible to adequately combine all or part of

the configurations of one example with all or part of the
configurations of other examples.
[0170] The configuration of the dustproof seal member
50 described above can also be applied to the biasing
means 48 in the same manner. For example, the config-
uration of the cut CU and the fitting portion 55 of the
above-described dustproof seal member 50 may be ap-
plied to the biasing means 48 by providing a cut and a
fitting portion in the biasing means 48. By adopting the
configuration of the dustproof seal member 50 described
above for the biasing means 48, it is possible to effectively
prevent leak at the biasing means 48.

Claims

1. A scroll fluid machine, comprising:

a first scroll and a second scroll movable relative
to each other and opposed to each other; and
an annular dustproof seal member disposed be-
tween and in contact with the first scroll and the
second scroll and having a cut, the cut defined
by two portions contiguously overlapped each
other in a width direction thereof,
wherein a width of a portion of the dustproof seal
member where the two portions overlap each
other is equal to or smaller than a width of other
portion of the dustproof seal member, and
the two portions are movable relative to each
other while they are overlapped in the width di-
rection.

2. The scroll fluid machine of claim 1, wherein
the dustproof seal member includes, as the two por-
tions, an inner portion and an outer portion situated
on the outer side of the inner portion in the width
direction,
the inner portion is tapered such that its outer side
surface facing outward is inclined with respect to an
outer side surface of a portion adjacent to the inner
portion of the dustproof seal member,
the outer portion is tapered such that its inner side
surface facing inward is inclined with respect to an
inner side surface of a portion adjacent to the outer
portion of the dustproof seal member, and
the outer side surface of the inner portion and the
inner side surface of the outer portion contact each
other.

3. The scroll fluid machine of claim 1, wherein
one of the two portions has a recessed portion re-
cessed in a circumferential direction of the annular
dustproof seal member, and
the other of the two portions has a convex portion
that protrudes in the circumferential direction and is
inserted into the concave portion.
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4. The scroll fluid machine of claim 1, wherein
the dustproof seal member includes, as the two por-
tions, an inner portion and an outer portion situated
on the outer side of the inner portion in the width
direction,
the inner portion includes a base portion having a
width smaller than a width of a portion adjacent to
the inner portion of the dustproof seal member, and
a wide portion situated closer to a tip of the dustproof
seal member than the base portion in a longitudinal
direction of the dustproof seal member and having
a width larger than the base portion,
the outer portion includes a base portion having a
width smaller than a width of a portion adjacent to
the outer portion of the dustproof seal member, and
a wide portion situated closer to the tip of the dust-
proof seal member than the base portion in the lon-
gitudinal direction of the dustproof seal member and
having a width larger than the base portion,
the wide portion of the inner portion faces the base
portion of the outer portion in the width direction, and
the wide portion of the outer portion faces the base
portion of the inner portion in the width direction.

5. The scroll fluid machine of any one of claims 1 to 4,
further comprising:
a pressing means for pressing one of the two portions
toward the other of the two portions.

6. The scroll fluid machine of claim 5, wherein the
pressing means presses the one of the two portions
toward the other of the two portions in the width di-
rection.

7. The scroll fluid machine of claim 5 or 6, wherein the
pressing means includes an elastic member.

8. The scroll fluid machine of claim 5 or 6, wherein the
pressing means includes a fluid ejection mechanism.

9. The scroll fluid machine of claim 8, wherein
a circumferential groove is formed in one of the first
scroll and the second scroll,
the dustproof seal member is disposed in the groove,
and
the fluid ejection mechanism ejects a fluid into the
groove.

10. The scroll fluid machine of any one of claims 1 to 9,
wherein
a circumferential groove is formed in one of the first
scroll and the second scroll, the dustproof seal mem-
ber is disposed in the groove,
the dustproof seal member includes, as the two por-
tions, an inner portion and an outer portion situated
on the outer side of the inner portion in the width
direction, and
the dustproof seal member further includes an inner

protrusion that protrudes inward from an inner side
surface of the inner portion facing the inner side,
and/or an outer protrusion that protrudes outward
from an outer side surface of the outer portion facing
the outer side.

11. The scroll fluid machine of claim 10, wherein the in-
ner protrusion tapers toward the inner side, and the
outer protrusion tapers toward the outer side.

12. The scroll fluid machine of claim 11, wherein
the outer protrusion includes a tip-end side surface
and a base-end side surface opposed to each other
in a longitudinal direction of the dustproof seal mem-
ber, the tip-end side surface is situated closer to a
tip of the dustproof seal member in the longitudinal
direction than the base-end side surface when ob-
served from the direction in which the first scroll and
the second scroll oppose each other, and an angle
of the tip-end side surface with the longitudinal di-
rection of the dustproof seal member is smaller than
an angle of the base-end side surface with the lon-
gitudinal direction,
the outer protrusion includes a tip-end side surface
and a base-end side surface opposed to each other
in the longitudinal direction of the dustproof seal
member, the tip-end side surface is situated closer
to a tip of the dustproof seal member in the longitu-
dinal direction than the base-end side surface when
observed from the direction in which the first scroll
and the second scroll oppose each other, and an
angle of the tip-end side surface with the longitudinal
direction of the dustproof seal member is smaller
than an angle of the base-end side surface with the
longitudinal direction.

13. The scroll fluid machine of any one of claims 1 to 12,
wherein
a circumferential groove is formed in one of the first
scroll and the second scroll, the dustproof seal mem-
ber is disposed in the groove, and
a pasty material is filled at least between the two
portions of the dustproof seal member in the groove.

14. The scroll fluid machine of any one of claims 1 to 13,
further comprising:
a second dustproof seal member provided on the
inner side or outer side of the dustproof seal member.

15. A scroll fluid machine, comprising:

a first scroll and a second scroll movable relative
to each other and opposed to each other,
a first seal portion made of metal, having an end-
less annular shape, and disposed on one of the
first scroll and the second scroll, and
a second seal portion made of resin or rubber,
having an endless annular shape, and disposed
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on the first seal portion so as to contact the other
of the first scroll and the second scroll.

16. The scroll fluid machine of claim 15, wherein a cir-
cumferential groove is formed in one of the first scroll
and the second scroll, and the first seal portion and
the second seal portion are disposed in the same
groove so as to overlap with each other in a direction
in which the first scroll and the second scroll face
each other.

17. The scroll fluid machine of claim 15 or 16, wherein
the second seal portion is a fluorine-based resin lay-
er formed on the first seal portion.

18. The scroll fluid machine of claim 16, wherein a width
of the first seal portion in the direction in which the
first scroll and the second scroll face each other is
larger than a width of the second seal portion.

19. The scroll fluid machine of claim 16 or 18, wherein
a surface at which the first seal portion and the sec-
ond seal portion contact each other is inclined with
respect to a width direction.

20. A scroll fluid machine, comprising:

a first scroll and a second scroll movable relative
to each other and opposed to each other; and
an annular dustproof seal having one or more
portions contiguously overlapped in its width di-
rection so as to be in contact with the first scroll
and the second scroll,
wherein a length of a narrowest portion of the
dustproof seal is shorter than the other portion
of the dustproof seal.

21. The scroll fluid machine of claim 20, wherein
a single dustproof seal member is provided in the
narrowest portion, and
two or more of the narrowest portions are provided
so as to be separated from each other in a circum-
ferential direction of the dustproof seal.

22. The scroll fluid machine of claim 21, wherein one of
the narrowest portions is provided in a region includ-
ing one of two positions most spaced apart along the
circumferential direction of the dustproof seal, and
other one of the narrowest portions is provided in a
region including the other of the two positions.

23. An annular seal material disposed between and in
contact with a first component and a second com-
ponent that are movable relative to each other and
face each other, comprising:

a cut defined by two portions contiguously over-
lapped each other in a width direction thereof,

wherein
a width of the seal material at the cut is equal to
or smaller than a width of other portion of the
seal material, and
the two portions defining the cut are movable
relative to each other while they overlap each
other.

24. An annular seal disposed between a first component
and a second component that are movable relative
to each other and face each other, comprising:

a first seal portion made of metal, having an end-
less annular shape, and disposed on one of the
first component and the second component, and
a second seal portion made of resin or rubber,
having an endless annular shape, and disposed
on the first seal portion so as to contact the other
of the first component and the second compo-
nent.

25. An annular seal disposed between and in contact
with a first component and a second component that
are movable relative to each other and face each
other, wherein
the seal has one or more portions contiguously over-
lapped in its width direction, and
a length of a narrowest portion of the seal is shorter
than the other portion of the dustproof seal.
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