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Description
TECHNICAL FIELD

[0001] The present invention relates to a gasket used
ina compressor and more specifically, it relates to a struc-
ture that achieves both an improvement in the sealability
and miniaturization of the compressor

BACKGROUND ART

[0002] A compressor used as an element constituting
part of a refrigerating cycle includes a gasket so as to
prevent leakage of compressed coolant through areas
where the housing is connected and the like. Examples
of the known art related to such gaskets include one in
which ring-like beads are formed each surrounding one
of the cylinders (see Japanese Unexamined Patent Pub-
lication No. H11-343974). These ring-like beads with
their sections rising in a U-shape increase the force with
which a gasket comes in contact with the areas around
the cylinders and, as a result, leakage of the high-pres-
sure coolant inside the cylinder to the outside can be
prevented more effectively. EP0595313 describes a gas-
ket fora compressor according tothe preamble of claim 1.
[0003] In addition, in another example of the related
art, beads are each made to curve over the entire width
of a sealing portion (see Japanese Unexamined Patent
Publication No. H 10-196535. This structure is supposed
to ensure that the beads are still allowed to become de-
formed readily even when the gasket has a large wall
thickness.

[0004] However, the invention disclosed in Japanese
Unexamined Patent Publication No. H11-343974 has a
problem in that since the levels of pressure required to
deform the beads (full beads) with the U-shaped section
is relatively high, the desired effect cannot be achieved
with ease in conjunction with a gasket with a significant
wall thickness. For instance, if the gasket is also to func-
tion as a retainer for regulating the movement of a dis-
charge valve, the wall thickness of the gasket needs to
be increased to ensure a higher level of gasket strength.
For this reason, it is difficult to provide a gasket with a
retainer function in conjunction with the full beads, and
the difficulty becomes more pronounced in a CO, cycle
in which the discharge pressure reaches approximately
10 MPa.

[0005] In addition, while the beads disclosed in Japa-
nese Unexamined Patent Publication No. H10-196535
are made to curve over a width greater than that of the
full beads and thus the required level of flexure can be
assured even when the gasket has a relatively large wall
thickness, they are not ideal for improving the sealability
and do not contribute to miniaturization of the compres-
Sor.

[0006] Accordingly, an object of the present invention
is to provide a gasket used in a compressor, which con-
tributes to both an improvement of the sealability and

10

15

20

25

30

35

40

45

50

55

miniaturization of the compressor.
DISCLOSURE OF THE INVENTION

[0007] In orderto achieve the object described above,
the present invention provides a gasket for a compressor
used in a compressor in which a fluid is force-fed, having
a raised portion that rises so as to surround a sealed
portion. The raised portion includes a flat surface and an
inclined surface, with the flat surface ranging substan-
tially parallel to the base surface, at a height different
from the height of the base surface, wherein an end of
the flat surface and the base surface are set at positions
with differing heights. An inner edge and an outer edge
of the flat surface have different shapes. The inclined
surface links the base surface and the flat surface, and
raises with a predetermined angle of inclination.

[0008] The raised portion according to the present in-
vention can be referred to as a "half bead" as opposed
to the "full bead" with the U-shaped section disclosed in
patent reference literature 1 mentioned earlier. Namely,
while the full bead in the related art rises from its base
surface to the vertex of the U-shape and then makes a
U-turn to the point the height of which is the same as the
height of the base surface so as to set the end of the
bead on the inner edge side substantially to the height
of the base surface, the half bead according to the
present invention has an end thereof at a point arising
from the base surface to a predetermined height and thus
at least part of the U-turn portion ranging from the vertex
to the base surface in the related art is not included in
the half bead. In the gasket according to the present in-
vention structured as described above, the raised portion
is allowed to contact at high pressure the area around
the sealed portion such as a cylinder to assure high seal-
ability. Furthermore, since the raised portion does not
have the U-turn portion, the entire width of the gasket
can be reduced to realize overall miniaturization of the
compressor. In addition, since a desirable level of flexure
is retained at the raised portion assuming the structure
described above, the raised portion can be deformed
readily even when the gasket has a large wall thickness.
[0009] Itis desirable that the raised portion be consti-
tuted with a flat surface positioned at a height different
from the height of the base surface and an inclined sur-
face linking the flat surface and the base surface with a
predetermined angle of inclination.

[0010] Inthiscase,theraised portion assumes a gently
sloping shape or the shape of a shallow bowl. With such
a gasket clamped at a specific position, the inclined sur-
face becomes compressed and deformed to assume a
flat shape which, in turn, causes the area where the in-
clined surface links with the base surface and the area
where the inclined surface links with the flat surface to
press against the sealed portion with a significant force,
thereby assuring a high level of sealability. While the an-
gle of inclination of the inclined surface should be adjust-
ed as necessary in correspondence to the required level
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of sealability, the inclined surface should not be inclined
at a right angle since the inclined surface needs to be-
come deformed into a flat shape.

[0011] Also, if the gasket is disposed between a cylin-
der block and a valve plate, the inner edge of the flat
surface of the raised portion surrounding a cylinder
formed at the cylinder block should not form a circle.
[0012] Under normal circumstances, an intake valve,
as well as the gasket, is clamped between the cylinder
block and the valve plate. The raised portion should as-
sume a noncircular shape according to the present in-
vention as described above, mainly in consideration of
the shape of the intake valve.

[0013] In addition, for structural and functional rea-
sons, the outer edge of the flat surface should notassume
a shape similar to the shape of the inner edge of the flat
surface. It is desirable that the outer edge of the flat sur-
face be in contact with the intake valve in its entirety and
that only a specific portion of the inner edge of the flat
surface be in contact with the intake valve. The specific
portion ideally is an area corresponding to a connecting
base at which the lead portion of the intake valve is con-
nected.

[0014] If the gasket is disposed between the valve
plate and a cylinder head, a raised portion should be
disposed at least at a location at which a high/low pres-
sure barrier wall is sealed and a location at which an
atmospheric pressure barrier wall is sealed.

[0015] The high/low pressure barrier wall separates a
discharge chamber and an intake chamber both defined
within the cylinder head from each other, whereas the
atmospheric pressure barrier wall separates the inner
space of the housing from the outside. A high level of
sealability must be assured at the high/low pressure bar-
rier wall and the atmospheric pressure barrier wall each
separating two spaces with greatly differing pressures.
[0016] Inaddition, the full advantage of the raised por-
tion can be yielded by forming the inclined surface so as
to set it in contact with the high/low pressure barrier wall
or the atmospheric pressure barrier wall.

[0017] Itis also desirable that the gasket include a re-
tainer portion for regulating the operation of a discharge
valve.

[0018] A discharge valve is normally disposed adja-
cent to the gasket between the valve plate and the cyl-
inder head, and the gasket having a retainer function will
help reduce the number of required parts and simplify
the structure. In particular, the gasket for a compressor
according to the present invention sustains a desirable
level of flexure at the raised portion and is thus fully func-
tional even when the wall thicknessisincreased to assure
the retainer function.

[0019] The gasket for a compressor according to the
present invention assuring a high level of sealability and
contributing to miniaturization is particularly ideal in ap-
plications in compressors used to force feed carbon di-
oxide under high-pressure conditions, the miniaturization
of which is eagerly sought after.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a sectional view of the structure of a com-
pressor achieved in an embodiment of the present
invention;

FIG. 2 is an enlarged sectional view of the structure
of the member clamped between the cylinder block
and the rear head (cylinder head);

FIG. 3 is a perspective of a structural example that
may be adopted in the intake valve-side gasket in
the embodiment;

FIG. 4 presents an enlarged top view and sectional
view both showing the structure of a raised portion
in the intake valve-side gasket;

FIG. 5is atop view showing the relationship between
the raised portion in the intake valve-side gasket and
the intake valve in a partial enlargement;

FIG. 6 is a sectional view illustrating the advantage
realized with the raised portion in the gasket accord-
ing to the present invention in a partial enlargement;
FIG. 7 is a sectional view showing the structure
adopted in the discharge valve-side gasket in the
embodiment in a partial enlargement;

FIG. 8 presents a structural example that may be
adopted in the rear head (cylinder head) in the em-
bodiment in a top view illustrating the structures of
the high/low pressure barrier wall and the atmos-
pheric pressure barrier wall; and

FIG. 9(a) is a sectional view taken at a 90° angle
relative to the line A-A’ in FIG. 7, showing the struc-
ture adopted in the area around the retainer portion
in the embodiment in a partial enlargement and FIG.
9(b) illustrates the retainer effect achieved in the em-
bodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Anembodiment of the present invention is now
explained in reference to the attached drawings. A com-
pressor 1in FIG. 1, which constitutes part of a supercrit-
ical vapor compressing refrigerating cycle (CO, cycle) in
which carbon dioxide is used as the coolant, comprises
a cylinder block 2, a front-side cylinder head (hereafter
referred to as the front-head) 3, a rear-side cylinder head
(hereafter referred to as the rear head) 4, a valve plate
5, intake valves 6, discharge valves 7, an intake valve-
side gasket 10, a discharge valve-side gasket 11, a drive
shaft 14, a swash plate mechanism 15, pistons 16, pins
20, 21 and the like.

[0022] A plurality of cylinders 25 are formed at the cyl-
inder block 2, with a piston 16 slidably inserted at each
cylinder 25. In addition, at the end of each cylinder 25
toward the rear head 4, an intake valve regulating portion
29 is formed, which regulates the opening operation of
the intake valve 6. At the rear head 4, an intake chamber
27 and a discharge chamber 28 are defined so as to face



5 EP 1586 773 B1 6

opposite each cylinder 25. Inside the front had 3, a hollow
crank case 30 is defined, with the swash plate mecha-
nism 15 which includes a swash plate 32 and an angle-
adjusting the mechanism 33 disposed inside the crank
case 30. The drive shaft 14 is rotatably held by bearings
and the like formed at the front head 3 and the cylinder
block 2 and is linked to the swash plate mechanism 15
SO as to communicate a drive force to the swash plate
mechanism 15.

[0023] AsshowninFIG.2,the intake valve-side gasket
10, the intake valve 6, the valve plate 5, the discharge
valve 7 and the discharge valve-side gasket 11 are
clamped between the cylinder block 2 and the rear head
4,

[0024] The intake valve-side gasket 10, which is dis-
posed between the cylinder block 2 and the intake valve
6 (the valve plate 5), includes a base surface 30, raised
portions 35 and through holes 42, as shown in FIGS. 2
through 4. FIG. 3 shows an example of a structure that
may be adopted in an intake valve-side gasket 10 used
in a compressor 1 having seven cylinders 25, with the
raised portions 35 formed at specific positions so as to
surround each cylinder 25.

[0025] The raised portions 35 each include a flat sur-
face 40 and an inclined surface 41, with the flat surface
40 set at the position raised from the base surface 30 by
apredetermined extent and ranging substantially parallel
to the base surface 30. The inclined surface 41 achieving
a specific angle of inclination links the flat surface 40 and
the base surface 30. Consequently, an end 43 of the flat
surface 40 and the base surface 30 are set at positions
with differing heights.

[0026] In addition, an inner edge 44 of the flat surface
40 does not assume a circular shape and an outer edge
45 of the flat surface 40 does not have a shape similar
to that of the inner edge 44 at the raised portion 35 in the
intake valve-side gasket 10, as shown in FIG. 4, due to
consideration for the shape of the intake valve 6 shown
in FIG. 5. In addition, it is desirable to set the outer edge
45 in contact with the intake valve 6 over its entirety and
to set only a specific portion 47 of the inner edge 44 in
contact with the connecting base of a lead portion 6a of
the intake valve 6.

[0027] FIG. 6 shows a raised portion 35 in the intake
valve-side gasket 10 clamped between the cylinder block
2 and an intake valve 6. As the gasket is clamped be-
tween the cylinder block and the intake valve, the rear
side of the base surface 30 comes in contact with the
cylinder block 2 and the flat surface 40 comes in contact
with the intake valve 6 so as to flatten the inclined surface
41. As aresult, a linking area 50 where the base surface
30 and the inclined surface 41 link with each other and
alinking area 51 where the flat surface 40 and the inclined
surface 41 link with each other become pressed with a
significant force, thereby achieving a high level of seal-
ability. In addition; since the raised portion 35 according
to the present invention does not have a U-turn portion
ranging from the vertex of the U-shape to the base sur-
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face present in the bead (full bead) with the U-shaped
section in the related art, the absence of the U-turn por-
tion allows the overall width of the gasket to be reduced.
According to the present invention, full beads with, for
instance, a width of 4 mm in the related art can be re-
placed with half beads with a width of 2 mm to reduce
the external diameter of the compressor by 4 mm. Fur-
thermore, a desirable level of flexure is sustained at the
raised portions 35 according to the present invention,
which allows the present invention to be adopted in an
ideal manner even when the gasket has a significant wall
thickness.

[0028] AsshowninFIGS.2and 7, the discharge valve-
side gasket 11 disposed between the valve plate 5 (a
discharge valve 7) and the rear head 4 includes raised
portions 60 and a retainer portion 65 as shown in FIGS.
2and 7. Theraised portions 60 each include aflat surface
61 and an inclined surface 62, and the raised portions
60 are disposed at a position facing opposite a high/low
pressure barrier wall 70 separating an intake chamber
27 from the corresponding discharge chamber 28 formed
in the rear head 4 and an atmospheric pressure barrier
wall 71 separating the space inside the discharge cham-
ber 28 from the outside of the housing (the atmosphere)
with the inclined surfaces 62 made to come in contact
with the barrier walls 70 and 71.

[0029] FIG. 8 shows an example of a structure that
may be adopted in the rear head 3 (the high/low pressure
barrier wall 70 and the atmospheric pressure barrier wall
71)usedin conjunction with acompressor 1 having seven
cylinders 25. In this structural example, the raised por-
tions 60 are disposed so as to surround the intake cham-
bers 27 and discharge chambers 28 along the barrier
walls 70 and 71. In addition, while the flat surfaces 61
and the inclined surfaces 62 basically adopt shape char-
acteristics and functions identical to those of the flat sur-
faces 40 and the inclined surfaces 41 at the raised por-
tions 35 in the intake valve-side gasket 6 described ear-
lier, the inner edges of the flat surfaces 61, unlike the
inner edges of the flat surfaces 40, do not need to assume
a noncircular shape or the inner edges and the outer
edges of the flat surfaces 61 do not need to be asym-
metrical with respect to each other, as long as the flat
surfaces 61 and inclined surfaces 62 achieve shapes
matching those of the barrier walls 70 and 71.

[0030] The retainer portions 65 provided to regulate
the valve opening operation of the discharge valves 7
are each formed by raising the discharge valve-side gas-
ket 11 toward the discharge chamber 28, as shown in
FIGS. 2 and 9(a). In addition, a retainer hold 72 is formed
inside the discharge chambers 28 at the rear head 4. As
shown in FIGS. 9(a) and 9(b), the retainer holds 72 are
each formed so as to press against an area correspond-
ing to a connecting base 75 of a lead portion 74 of the
discharge valve 7.

[0031] The presence of the retainer holds 65 in the
discharge valve-side gasket 11 contributes to a reduction
in the number of required parts and further structural sim-
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plification. Furthermore, since a desired level of flexure
is assured at the raised portions 60 in the gasket accord-
ing to the present invention, the present invention can be
adopted in an ideal manner even when the gasket has a
large wall thickness in order to assure its retaining func-
tion.

[0032] Itisto be noted that while the raised portion 35
in the intake valve-side gasket 10 rises toward the intake
valve 6 and the raised portion 60 rises toward the rear
head 4 in the discharge valve-side gasket 11, the gasket
for a compressor according to the present invention is
not limited to this example and all of or some of the raised
portions 35 and 60 may be formed so as to rise toward
the sides opposite from those in the structure described
above. Namely, the raised portions 35 at the intake valve-
side gasket 10 may rise toward the cylinder block 2 and
the raised portion 60 at the discharge valve-side gasket
11 may rise toward the discharge valve 7 (valve plate).

INDUSTRIAL APPLICABILITY

[0033] According to the present invention, with the
raised portions surrounding sealed portions formed as
described above, a high level of sealability is assured
and the compressor can be realized as a compact unit.
In addition, even when the gasket has a larger wall thick-
ness in order to achieve a retainer function at the gasket,
adesirable level of flexure is still maintained at the raised
portions and thus, the present invention can be adopted
in anideal manner even when the gasket has a significant
wall thickness.

Claims

1. A gasket (10) for a compressor, used in a compres-
sor in which a fluid is force-fed and having a raised
portion (35) rising so as to surround a sealed portion
and being clamped between opposed materials,
wherein:

the raised portion (35) includes a flat surface
(40) and an inclined surface (41), with the flat
surface (40) ranging substantially parallel to a
base surface (30), at a height different from the
height of the base surface (30), wherein an end
(43) of the flat surface (40) and the base surface
(30) are set at positions with differing heights,
an inner edge (44) and an outer edge (43) of the
flat surface (40) have different shapes

characterized in that

the inclined surface (41) links the base surface (30)
and the flat surface (40), the inclined surface (41)
raises with a predetermined angle of inclination

2. Assemby for a compressor comprising
a cylinder block (2),
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a valve plate (5),

a gasket (10) according to claim 1, wherein

an inner edge of said flat surface (40) of said raised
portion (35) surrounding a cylinder (25) formed at
said cylinder block (2) is not circular.

3. Assembly according to claim 2, wherein the outer
edge (45) of said flat surface (40) inthe entirety there-
of comes in contact with an intake valve (6) and only
a specific portion of said inner edge comes in contact
with said intake valve (6).

4. Assembly according to claim 3, wherein said specific

portion corresponds to a connecting base portion of
a lead portion (6a) of said intake valve (6).

5. Use ofagasketaccordingto claim 1 in a compressor
assembly comprising a cylinder block (2), a valve
plate (5), an intake valve (6), the gasket being
clamped between the cylinder block (2) and the in-
take valve (6), with the base surface (30) in contact
with the cylinder block and the flat surface in contact
with the intake valve.

Patentanspriiche

1. Dichtung (10) fur einen Kompressor, verwendet in
einem Kompressor, bei dem ein Fluid zwangszuge-
fuhrt wird, und aufweisend einen erhéhten Abschnitt
(35), sich erhebend, um einen abgedichteten Ab-
schnitt zu umgeben und geklemmt zwischen gegen-
Uberstehenden Materialien, wobei
der erhdhte Abschnitt (35) eine flache Flache (40)
und eine schrage Flache (41) umfasst, wobei sich
die flache Flache (40) im Wesentlichen parallel zu
einer Basisflache (30) erstreckt, bei einem Niveau,
das sich vom Niveau der Basisflache (30) unter-
scheidet, wobei ein Ende (43) der flachen Flache
(40) und die Basisflache (30) bei Positionen mit un-
terschiedlichen Niveaus positioniert sind,
eine innere Kante (44) und eine auRere Kante (43)
der flachen Flache (40) unterschiedliche Formen
aufweisen, dadurch gekennzeichnet, dass
die schrage Flache (41) die Basisflache (30) und die
flache Flache (40) koppelt, wobei sich die schrage
Flache (41) mit einem vorbestimmten Schragungs-
winkel erhebt.

2. Anordnung fur einen Kompressor, umfassend einen
Zylinderblock (2), eine Ventilplatte (5), eine Dichtung
(10) gemafR Anspruch 1, wobei eine innere Kante
der flachen Flache (40) des erhéhten Abschnitts
(35), umgebend einen Zylinder (25), ausgebildet an
dem Zylinderblock (2), nicht kreisférmig ist.

3. Anordnung gemafl Anspruch 2, wobei die aulRere
Kante (45) der flachen Flache (40) in der Gesamtheit
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davon in Kontakt kommt mit einem Einlassventil (6)
und nur ein spezifischer Abschnitt der inneren Kante
in Kontakt kommt mit dem Einlassventil (6).

Anordnung gemaf Anspruch 3, wobei der spezifi-
sche Abschnitt einem Verbindungsbasisabschnitt
eines Fuhrungsabschnitts (6a) des Einlassventils (6)
entspricht.

Verwendung einer Dichtung gemafd Anspruch 1 in
einer Kompressoranordnung, umfassend einen Zy-
linderblock (2), eine Ventilplatte (5), ein Einlassventil
(6), die Dichtung, geklemmt zwischen den Zylinder-
block (2) und das Einlassventil (6), wobei die Basis-
flache (30) in Kontakt steht mit dem Zylinderblock
und die flache Flache in Kontakt steht mit dem Ein-
lassventil.

Revendications

Joint (10) pour un compresseur, utilisé dans un com-
presseur dans lequel un fluide est alimenté par force
et ayant une partie surélevée (35) qui s’éléve afin
d’entourer une partie hermétique et étant encastré
entre des matériaux opposés, dans lequel :

la partie surélevée (35) comprend une surface
plate (40) et une surface inclinée (41), la surface
plate (40) s’étendant substantiellement parallé-
lement a une surface de base (30), a une hau-
teur différente de la hauteur de la surface de
base (30), dans lequel une extrémité (43) de la
surface plate (40) et la surface de base (30) sont
a des positions de différentes hauteurs,

une aréte interne (44) et une aréte externe (43)
de la surface plate (40) ont des formes différen-
tes

caractérisé en ce que

la surface inclinée (41) relie la surface de base (30)
et la surface plate (40), la surface inclinée (41) s’éle-
vant avec un angle prédéterminé d’'inclinaison.

Ensemble pour un compresseur, comprenant un
bloc cylindre (2), une plaque porte-soupape (5), un
joint (10) selon la revendication 1, dans lequel une
aréte interne de ladite surface plate (40) de ladite
partie surélevée (35) entourant un cylindre (25) for-
mé au niveau du bloc cylindre n’est pas circulaire.

Ensemble selon larevendication 2, dans lequel I'aré-
te extérieure (45) de ladite surface plate (40) entre
en contact dans sa totalité avec une soupape d'ad-
mission (6) et dans lequel seulement une partie spé-
cifiqgue de ladite aréte interne entre en contact avec
ladite soupape d’admission (6).
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4.

Ensemble selon la revendication 3, dans lequel la-
dite partie spécifique correspond a une partie de ba-
se attenante d’une partie de téte (6a) de ladite sou-
pape d’admission (6).

Utilisation d’'un joint statique selon la revendication
1 dans un ensemble de compresseur comprenant
un bloc-cylindre (2), une plaque porte-soupape (5),
une soupape d’admission (6), le joint étant fixé entre
le bloc-cylindre (2) et la soupape d’admission (6),
avec la surface de base (30) en contact avec le bloc-
cylindre et la surface plate en contact avec la sou-
pape d’admission.
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