
Specification                                Sealing Structure at a Casing
5    Technical Field              The present invention relates to a
sealing structure of a casing, and        more particularly, to a sealing
structure between a partition member and a        casing in the case where
there are both a high pressure chamber and a low        pressure chamber
divided by the partition member in the casing. 10        Background Art
Figs. 4 and 5 show a sealing structure of a casing of a conventional
scroll fluid machine. Fig. 4 shows a scroll fluid machine disclosed in
Japanese Patent Publication No. 6-65880 (Japanese Patent Laying-Open 15
No. 60-190690), and Fig. 5 shows a scroll fluid machine disclosed in
Japanese Patent Laying-Open No. 7-310677. For the purposes of
convenience, components in Figs. 4 and 5 related to those of the invention
of the present application have reference characters allotted, and the
labels        thereof will be appropriately altered corresponding to the
components of the 20    invention of the present application.
Referring to Fig. 4, the casing of the scroll fluid machine is
constituted by an upper casing 2a and a lower casing 2b. A fixed scroll 3,
a movable scroll 4, a housing 5, a crank shaft 6, and a motor 22 are
incorporated within the casing. 25           A compression chamber 15 for
compressing gas refrigerant is formed        of fixed scroll 3 and movable
scroll 4. Movable scroll 4 includes a boss unit        4a and an outlet 4b
for discharging compressed gas refrigerant. Crank        shaft 6 includes
an eccentric unit 6a into which boss unit 4a is inserted. A        bearing
metal 7a is provided between boss unit 4a and eccentric unit 6a. 30
Motor 22 includes a rotor 21 and a stator 20. Crank shaft 6 is
inserted inside rotor 21. The peripheral portion of housing 5 is
sandwiched between upper housing 2a and lower housing 2b. An O-ring
24 for sealing is attached at the boundary between housing 5 and upper     



casing 2a. A suction pipe 10 and a discharge pipe 23 are attached to the
casing. The compressed gas refrigerant is discharged outside according to
the open arrow in Fig. 4.               Referring to the conventional art
of Fig. 5, a notch stepped portion 25  5    is provided in upper casing 2a
to receive a peripheral portion 5a of housing        5. The lower end of
upper casing 2a is fixed to the outer circumferential        face of lower
casing 2b by a welding portion 13. Housing 5 is secured by a        spot
welding portion 13a.               In the conventional art of Fig. 4, an
O-ring 24 is provided between 10    housing 5 and upper casing 2a. The
usage of O-ring 24 induces the        problem of increase in cost. In the
case of Fig. 4, reduction in the spacing        in the casing is a matter
of concern since the open end of upper casing 2a is        fitted into the
inner side of the opening end of lower casing 2b.               In
contrast, the problem of increase in cost due to usage of an O-ring 15   is
not encountered in the conventional case of Fig. 5 since no O-ring is used.
Furthermore, the problem of reduction in the spacing in the casing is
eliminated since upper casing 2a is outer-fitted to lower casing 2b.
However, a welding process is carried out with respect to upper casing 2a
and lower casing 2b. There is a possibility that housing 5 is deformed 20
caused by deformation of upper and lower casings 2a and 2b by the welding
process.         Disclosure of the Invention               The present
invention is directed to solve the above problems. An 25    object of the
present invention is to provide a sealing structure of a casing        that
can have increase in cost suppressed by providing sealing between the
casing and a housing member abutted on the inner wall of the casing
without using an O-ring, and that can have deformation of the housing
member caused by shrinkage-fitting or press-fitting and welding 30
suppressed.              According to a sealing structure of a casing of
the present invention,        the casing includes a first casing, a second
casing that is outer-fitted to the        outer circumferential face of the
first casing, and a housing member held by
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the first casing and having the outer circumferential face abutted on the
inner wall of the second casing.  A convex portion is formed at at least
one        of the outer circumferential face of the housing member and the
inner        circumferential face of the second casing. The second casing
is shrinkage-  5    fitted or press-fitted to the housing member. By this
shrinkage-fitting or        press-fitting, the convex portion is deformed
to provide sealing between the        inner circumferential face of the
second casing and the outer        circumferential face of the housing
member.               As described above, the second casing is
shrinkage-fitted or press- 10    fitted to the housing member. Accordingly,
the convex portion is deformed.        The outer circumferential face of
the housing member and the inner wall of        the second casing can abut
each other hermetically to allow sealing        between the outer
circumferential face of the housing member and the        inner wall of the
casing. As a result, it is not necessary to provide an 0- 15    ring
between the outer circumferential face of the housing member and the
inner wall of the casing. Therefore, the cost can be reduced. Furthermore,
since a convex portion is selectively provided at at least the outer
circumferential face of the housing member or the inner wall of the second
casing, the convex portion is pressed by the outer circumferential face or
20    the inner wall at the time of shrinkage-fitting or press-fitting to
be        deformed with priority. More specifically, the compressive stress
exerted        to the housing member in the shrink-fitting or press-fitting
process can be        made to concentrate at the convex portion.
Accordingly, the amount of        deformation of the housing member itself
caused by the shrinkage-fitting or 25    press-fitting can be reduced
effectively.               The above-described casing is preferably a
casing of a scroll fluid        machine in which both a high pressure
chamber and a low pressure        chamber are present during operation of
the scroll fluid machine. The        high pressure chamber and the low
pressure chamber are partitioned by 30    the peripheral portion of the
housing member. The peripheral portion of        the housing member is
mounted on the end face located at the opening side        of the first
casing. A concave portion for receiving the peripheral portion        of
the housing member is provided at the inner wall of the second casing.
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The peripheral portion of the housing member is sandwiched by the wall
face of the concave portion and the end face of the first casing.
As described above, there are both a high pressure chamber and a        low
pressure chamber in a casing, and a concave portion is provided at the  5
inner wall of the second casing to receive the peripheral portion of the
housing member. Accordingly, the peripheral portion of the housing
member can be made to abut against the wall face of the concave portion by
the difference in pressure between the high pressure chamber and the low
pressure chamber. As a result, the sealing performance between the 10
peripheral portion of the housing member and the inner wall of the casing
can be further improved.               The above casing is a casing of a
scroll fluid machine in which the        second casing and the first casing
are welded. A deformation suppression        portion for suppressing
deformation of the main body of the housing 15    member according to
deformation of the casing caused by the above welding        is provided
between the casing and the housing member.               As described
above, the second casing and the first casing are welded,        and a
deformation suppression portion for suppressing deformation of the
main body of the housing member is provided between the casing and the 20
housing member. A gap provided between the housing member and the
casing is an example of the deformation suppression portion. The
provision of such a gap allows alleviation of the degree of press to the
housing member body from the casing when the casing is deformed inwards
by welding. Therefore, the amount of deformation of the housing member 25
body caused by welding can be suppressed to a minimum.         Brief
Description of the Drawings              Fig. 1 is a partial sectional view
of a scroll fluid machine according to        a first embodiment of the
present invention. 30           Fig. 2 is a an enlarged sectional view of a
region 16 of Fig. 1.              Fig. 3 is a sectional view showing an
example of a structure        applicable to press-fit the upper casing to
the lower casing.              Fig. 4 is a partial sectional view of an
example of a conventional  



- 4 -                      scroll fluid machine.               Fig. 5 is a
partial sectional view of another example of a conventional         scroll
fluid machine.   5    Best Mode for Carrying Out the Invention
One embodiment of applying the concept of the present invention
into a scroll fluid machine will be described hereinafter with reference to
Figs. 1-3. Fig. 1 is a partial sectional view of a scroll fluid machine
according to one embodiment of the present invention. 10
Referring to Fig. 1, a scroll fluid machine 1 includes a closed casing 2.
Closed casing 2 includes an upper casing 2a and a lower casing 2b. Upper
casing 2a is outer-fitted to lower casing 2b. In the present case, upper
casing 2a is shrinkage-fitted to housing (housing member) 5. The lower
end (opening end) of upper casing 2a is attached to the outer 15
circumferential face of lower casing 2b via a welding portion 13.
A fixed scroll 3, a movable scroll 4, a housing 5, and a crank shaft 6
are incorporated in closed casing 2. A compression chamber 15 is formed
by fixed scroll 3 and movable scroll 4. An outlet 4b for sending compressed
gas refrigerant to a discharge gas passage provided within crank shaft 6 is
20    formed at movable scroll 4. A boss unit 4a is provided at the back
side of        movable scroll 4. An eccentric unit 6a of crank shaft 6 is
inserted inside        boss unit 4a. A slide bush 7 is inserted between
eccentric unit 6a and boss        unit 4a. Crank shaft 6 is held by housing
5 through a rolling bearing 9.        A seal ring 8 is provided around boss
unit 4a. A suction pipe 10 is 25    attached to upper casing 2a to feed gas
refrigerant into compression        chamber 15.               A high
pressure chamber 12 and a low pressure chamber 11 are        present within
closed casing 2 during operation of scroll fluid machine 1.        High
pressure chamber 12 and low pressure chamber 11 are partitioned by 30
housing 5.              According to the above structure, a concave portion
2a2 for receiving        a peripheral portion 5a of housing 5 is provided
at an inner wall 2al of 



upper casing 2a. A convex portion 2a3 is provided at the bottom of concave
- 5 -                     portion 2a2. Convex portion 2a3 preferably has an
annular configuration        to be pressed by the outer circumferential
face of peripheral portion 5a of        housing 5 to be deformed when upper
casing 2a is shrinkage-fitted. In        other words, the compressive force
exerted to housing 5 is concentrated at  5    convex portion 2a3 according
to deformation of upper casing 2a caused by        shrinkage-fitting.
Therefore, the amount of deformation of the main body        of housing 5
caused by shrinkage-fitting of upper casing 2a can be        minimized.
Specifically, the inventors of the present application        confirmed
that the amount of deformation in the inner diameter R of the 10    housing
when concave portion 2a3 is not formed is 100 [err]m whereas the
amount of deformation in the inner diameter R is significantly reduced to
20 [err]m due to formation of convex portion 2a3.
Furthermore, the above-described shrinkage-fitting allows sealing
between upper casing 2a and peripheral portion 5a of housing 5 without 15
the provision of an O-ring. Therefore, the O-ring is dispensable to allow
reduction in the cost.               Fig. 2 shows an enlargement of a
region 16 of Fig. 1. As shown in        Fig. 2, two convex portions 2a3 are
provided at the bottom of concave        portion 2a2. The number of concave
portions can be selected arbitrarily. 20    Figs. 1 and 2 are illustrated
with a gap between outer circumferential face        5b of peripheral
portion 5a and the bottom of concave portion 2a2.        However, there may
also be the case where there is almost no gap if convex        portion 2a3
is substantially crushed. Convex portion 2a3 can be provided        at the
outer circumferential face 5b side of peripheral portion 5a of housing 25
5. In the case where the outer circumferential face of fixed scroll 3 abuts
on inner wall 2al of upper casing 2a, convex portion 2a3 can be provided at
the outer circumferential face of fixed scroll 3.               Referring
to Figs. 1 and 2 again, peripheral portion 5a is mounted on        an end
face 2bl at the opening end side of lower casing 2b to divide high 30
pressure chamber 12 from low pressure chamber 11. Accordingly, the 



upper end face of peripheral portion 5a is pressed towards the wall of
concave portion 2a2 due to the pressure difference between high pressure
chamber 12 and low pressure chamber 11. This contributes to improving
-6 -                     the sealing performance between peripheral portion
5a and upper casing 2a.               A gap 14 is provided at the outer
circumference of housing 5 as        shown in Figs. 1 and 2. By providing
such a gap 14, the amount of        deformation of housing 5 caused by
deformation of casing 2 during welding  5    of upper casing 2a and lower
casing 2b can be suppressed to a low level.        In other words, gap 14
functions as the deformation suppression means for        the body of
housing 5.               In the example shown in Figs. 1 and 2, deformation
of lower casing        2b inwardly to press housing 5 is a matter of
concern when upper and lower 10    casings 2a and 2b are welded. In this
case, the provision of gap 14 at the        outer circumference of housing
5 and in the proximity of welding portion 13        allows the degree of
pressing on housing 5 caused by deformation of lower        casing 2b to be
alleviated. Accordingly, it is considered that the amount of
deformation of housing 5 caused by welding of upper and lower casings 2a 15
and 2b can be suppressed at a minimum level.               The inventors of
the present application compared the amount of        deformation in the
inner diameter R of housing 5 corresponding to the        cases with and
without gap 14. It was confirmed that the amount of        deformation of
inner diameter R was 25 [err]m for the case where gap 14 was 20    not
provided whereas the amount of deformation of inner diameter R was
significantly reduced to 7 [err]m for the case where gap 14 was provided.
The above gap 14 can be formed by cutting away the outer
circumference of housing 5. Alternatively, gap 14 can be formed by cutting
away the inner wall of lower casing 2b. Furthermore, in the case where 25
the outer circumferential face of fixed scroll 3 abuts on inner wall 2a1 of
upper casing 2a, a gap can be formed between fixed scroll 3 and upper
casing 2a to effectively suppress the press on fixed scroll 3 caused by
deformation of upper casing 2a by welding. 



An embodiment of press-fitting upper casing 2a to lower casing 2b 30
will be described with reference to Fig. 3. In this case, a chamfer portion
2a4 is formed at convex portion 2a3 provided at the bottom of concave
portion 2a2. Accordingly, upper casing 2a can be pressed-fitted smoothly.
Similar to the above-described case for shrinkage-fitting, the sealing
- 7-                     performance between inner wall 2al of upper casing
2a and outer        circumferential face 5b of peripheral portion 5a of
housing 5 can be ensured        by this press-fitting. It is to be noted
that convex portion 2a3 can be        formed small enough to be scrapped
off at the time of press-fitting.  5           Although the embodiments of
the present invention have been        described as above, it is to be
understood that the embodiments disclosed        here are by way of example
in all issues and is not to be taken by way of        limitation. It is
intended that the range of the present invention is        indicated by the
accompanying claims, including all modifications 10    equivalent to and
within metes and bounds of the claims.        Industrial Applicability
The present invention can be effectively applied to a sealing
structure of a casing with both a high pressure chamber and a low pressure
chamber internally.             



-8 -                                                         Claims
1. A sealing structure of a casing (2) including a first casing (2b), a
second casing (2a) outer-fitted to an outer circumferential face of said
first  5    casing (2b), and a housing member (5) held by said first casing
(2b) and        having an outer circumferential face (5b) abutting on an
inner wall of said        second casing (2a),wherein a convex portion (2a3)
is formed at at least one        of an inner circumferential face (2a1) of
said second casing and the outer        circumferential face (5b) of said
housing member (5), and said second 10    casing (2a) is shrinkage-fitted
or pressed-fitted to said housing member (5),        said convex portion
(2a3) being deformed by said shrinkage-fitting or press-        fitting to
provide sealing between said inner circumferential face (2a1) of
said second casing (2a) and said outer circumferential face (5b) of said
housing member (5). 15               2. The sealing structure of a casing
according to claim 1, wherein        said convex portion (2a3) is annular.
3. The sealing structure of a casing according to claim 1, wherein a 20
plurality of said convex portions (2a3) are provided. 



4. The sealing structure of a casing according to claim 1, wherein a
chamfer portion is provided at a surface of said convex portion (2a3)
located        at an opening side of said second casing (2a). 25
5. The sealing structure of a casing according to claim 1, wherein
said casing (2) is a casing (2) of a scroll fluid machine,               a
high pressure chamber (12) and a low pressure chamber (11) are        both
present within said casing (2) during operation of said scroll fluid 30
machine,               said high pressure chamber (12) and said low
pressure chamber (11)        are partitioned by a peripheral portion (5a)
of said housing member (5),               said peripheral portion (5a) of
said housing member (5) is mounted
-9-                     on an end face (2b 1) located at an opening end
side of said first casing (2b),               a concave portion (2a2) for
receiving the peripheral portion (5a) of        said housing member (5) is
provided at an inner circumferential face (2al)        of said second
casing (2a), and  5           said peripheral portion (5a) of said housing
member (5) is        sandwiched by a wall of said concave portion (2a2) and
said end face (2bl)        of said first casing (2b).                6. The
sealing structure of a casing according to claim 5, wherein 10            a
movable scroll (4) and a fixed scroll (3) are incorporated within said
casing (2), and               said housing member (5) supports said movable
scroll (4) and said        fixed scroll (3).  15            7. The sealing
structure of a casing according to claim 6, wherein        said convex
portion is provided at an outer circumferential face of said fixed
scroll (3).  



8. The sealing structure of a casing according to claim 1, wherein 20
said casing (2) is a casing (2) of a scroll fluid machine,
said second casing (2a) and said first casing (2b) are attached by
welding, and               deformation suppression means (14) for
suppressing deformation of a        main body of said housing member (5)
according to deformation of said 25    casing (2) by said welding is
provided between said casing (2) and said        housing member (5).
9. The sealing structure of a casing according to claim 8, wherein
said deformation suppression means is a gap provided between said casing 30
(2) and said housing member (5).                10. The sealing structure
of a casing according to claim 9, wherein        said gap is formed by
cutting away at least one of the inner wall of said
- 10 -                    casing (2) and the outer circumferential face of
said housing member (5),       and provided in proximity to a weld portion
(13).               11. The sealing structure of a casing according to
claim 9, wherein 5            a movable scroll (4) and a fixed scroll (3)
are incorporated within said       casing (2),              said housing
member (5) supports said movable scroll (4) and said       fixed scroll
(3), and              a gap is provided between said fixed scroll (3) and
said casing (2).    


