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Description

Technical Field

[0001] The present invention relates to a scroll type
fluid machine employed in an air conditioner, or the like.

Background Art

[0002] A back pressure type scroll compressor (scroll
type fluid machine) is used for compressing a gaseous
refrigerant in a refrigerant circuit in, for example, an air
conditioner such as a room air conditioner or a package
air conditioner.
[0003] What is disclosed in Patent Document 1 is, for
example, known as such a back pressure type scroll com-
pressor.
Patent Document 1: Japanese Unexamined Patent Ap-
plication, Publication No. 2003-343452 (Fig. 9)

Disclosure of Invention

[0004] While the maintenance of the global environ-
ment has recently been attracting growing attention, it is
feared that a chlorofluorocarbon refrigerant used as a
refrigerant in an air conditioner, such as R134a, may pro-
mote global warming. Research is under way for an air
conditioner employing a substance originally existing in
nature, or a natural refrigerant as a substance replacing
such a chlorofluorocarbon refrigerant.
[0005] Carbon dioxide (hereinafter expressed as
"CO2") is drawing attention as a possible chlorofluoro-
carbon substitute. CO2 is highly evaluated not only as its
influence for global warming is by far less than that of the
chlorofluorocarbons, but also as it is not combustible,
and is basically harmless to the human body.
[0006] However, even when CO2 is compressed by the
back pressure type scroll compressor as disclosed in Pat-
ent Document 1, a pressure ratio of the pressure P1 of
its high pressure chamber (back pressure chamber) to
the pressure P2 of its low pressure chamber (P1/P2) is
lower than what has hitherto been available with a chlo-
rofluorocarbon refrigerant. Accordingly, there has arisen
deficiency of a force pressing an orbiting scroll against a
fixed scroll, resulting in the fear that the leakage of CO2
through between the front end face of the wall of the
orbiting scroll and the bottom face of the end plate of the
fixed scroll may bring about a lower compression effi-
ciency.
[0007] The present invention has been made in view
of the circumstances as stated above and is aimed at
providing a scroll type fluid machine which can ensure
that even when the pressure ratio of the pressure P1 of
its high pressure chamber (back pressure chamber) to
the pressure P2 of its low pressure chamber (P1/P2) is
low, its orbiting scroll be pressed against its fixed scroll
without having its orbiting scroll increased in diameter to
prevent any leakage of a fluid through between the front

end face of the wall of its orbiting scroll and the bottom
face of the end plate of its fixed scroll.
[0008] The present invention has adopted the following
means for solving the problem as stated above.
[0009] The scroll type fluid machine according to a first
aspect of the present invention is a scroll type fluid ma-
chine comprising a housing, an orbiting scroll so support-
ed in the housing as to be capable of rotating motion, an
Oldham’s ring preventing the rotation of the orbiting
scroll, a fixed member situated on the back side of the
orbiting scroll and fixed to the housing, a back pressure
chamber formed between the orbiting scroll and the fixed
member and a sealing member situated between the
fixed member and the orbiting scroll for sealing the back
pressure chamber, the orbiting scroll having an Oldham’s
keyway formed along the edge of its back side for holding
one end portion of the Oldham’s ring slidably, wherein
the sealing member has a tongue part formed to cut off
the flow of any fluid from the back pressure chamber to
the Oldham’s keyway.
[0010] The scroll type fluid machine according to the
first aspect as set forth above makes it possible to cover
(close) the inner peripheral edge of the Oldham’s keyway
with the tongue part of the sealing member even if the
orbiting motion of the orbiting scroll may cause the Old-
ham’s keyway and the sealing member to overlap each
other (for example, as shown in Fig. 2).
[0011] This makes it possible to increase the inside
diameter (back pressure diameter) of the sealing mem-
ber and increase the pressure receiving area on the back
side of the end plate of the orbiting scroll without enlarging
the diameter of the orbiting scroll.
[0012] Therefore, it is possible to ensure that even
when the pressure ratio of the pressure P1 of the high
pressure chamber (back pressure chamber) to the pres-
sure P2 of the low pressure chamber (P1/P2) is low, the
orbiting scroll be pressed against the fixed scroll without
having the orbiting scroll increased in diameter to prevent
any leakage of a refrigerant gas through between the
front end face of the wall of the orbiting scroll and the
bottom face of the end plate of the fixed scroll and thereby
prevent any lowering of compression efficiency.
[0013] The scroll type fluid machine according to a sec-
ond aspect of the present invention is a scroll type fluid
machine comprising a housing, an orbiting scroll so sup-
ported in the housing as to be capable of orbiting motion,
an Oldham’s ring preventing the rotation of the orbiting
scroll, a fixed member situated on the back side of the
orbiting scroll and fixed to the housing, a back pressure
chamber formed between the orbiting scroll and the fixed
member and a sealing member situated between the
fixed member and the orbiting scroll for sealing the back
pressure chamber, the orbiting scroll having an Oldham’s
keyway formed along the edge of its back side for holding
one end portion of the Oldham’s ring slidably, wherein a
plate is situated between the sealing member and the
orbiting scroll and has a tongue part formed to cut off the
flow of any fluid from the back pressure chamber to the
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Oldham’s keyway.
[0014] The scroll type fluid machine according to the
second aspect as set forth above makes it possible to
cover (close) the inner peripheral edge of the Oldham’s
keyway with the tongue part of the plate even if the or-
biting motion of the orbiting scroll may cause the Old-
ham’s keyway and the plate to overlap each other (for
example, as shown in Figs. 3A and 3B).
[0015] This makes it possible to increase the inside
diameters (back pressure diameters) of the plate and
sealing member and increase the pressure receiving ar-
ea on the back side of the end plate of the orbiting scroll
without enlarging the diameter of the orbiting scroll.
[0016] Therefore, it is possible to ensure that even
when the pressure ratio of the pressure P1 of the high
pressure chamber (back pressure chamber) to the pres-
sure P2 of the low pressure chamber (P1/P2) is low, the
orbiting scroll be pressed against the fixed scroll without
having the orbiting scroll increased in diameter to prevent
any leakage of a refrigerant gas through between the
front end face of the wall of the orbiting scroll and the
bottom face of the end plate of the fixed scroll and thereby
prevent any lowering of compression efficiency.
[0017] The formation of the tongue part on the plate
which is easy to work on eliminates the necessity of form-
ing the tongue part on the sealing member which is dif-
ficult to work on, and makes it possible to form the sealing
member with a simple shape (a ring shape having a sub-
stantially uniform width along its circumference) and sim-
plify the process for the preparation of the sealing mem-
ber, thereby achieving an improved productivity.
[0018] The scroll type fluid machine is preferably so
constructed that the fixed member may have a thrust part
formed to support the orbiting scroll during the non-orbit-
ing motion of the orbiting scroll and having a shoulder
part formed at its end and along its inner circumference
to receive the outer peripheral edge of the plate, so that
the plate may have its inner peripheral edge supported
by the sealing member, while its outer peripheral edge
is supported by the shoulder part.
[0019] According to the scroll type fluid machine as
described, a force with which the surface situated at the
inner peripheral edge of the plate is pressed against the
back face of the end plate of the orbiting scroll and a force
with which one end face of the sealing member is pressed
against the upper face of the fixed member cancel each
other, since those forces are substantially equal and are
directed in opposite directions.
[0020] This makes it possible to reduce a force of fric-
tion produced between the front face of the plate and the
back face of the end plate of the orbiting scroll and reduce
any friction loss caused by the rotation of the orbiting
scroll to thereby reduce the wear of the orbiting scroll
and/or plate.
[0021] The scroll type fluid machine preferably has its
sealing member or plate attached to its fixed member by
a positioning part.
[0022] According to the scroll type fluid machine as

described, its positioning part prevents the circumferen-
tial movement (rotation) of the sealing member or plate
and makes it possible to reduce any friction loss caused
by the rotation of the orbiting scroll and reduce the wear
of the orbiting scroll, sealing member and plate.
[0023] The scroll type fluid machine preferably has its
tongue part so formed that when the orbiting of the orbit-
ing scroll has caused the Oldham’s keyway and the seal-
ing member or plate to overlap each other, the Oldham’s
keyway and the high pressure chamber may slightly com-
municate with each other through an opening formed in
the vicinity of the inner peripheral edge of the Oldham’s
keyway.
[0024] The scroll type fluid machine makes it possible
for the Oldham’s keyway and the high pressure chamber
to communicate slightly with each other through the
opening formed in the vicinity of the inner peripheral edge
of the Oldham’s keyway, allowing a fluid containing a
lubricant to flow from the high pressure chamber to the
Oldham’s keyway, when the orbiting of the orbiting scroll
has caused the Oldham’s keyway and the sealing mem-
ber or plate to overlap each other (for example, as shown
in Fig. 7).
[0025] This makes it possible to supply the lubricant to
the Oldham’s ring sliding in the Oldham’s keyway (lubri-
cate it) and improve the lubrication of the Oldham’ ring.
[0026] The scroll type fluid machine preferably has a
communicating groove formed in the front face of the
tongue part or the back face of the orbiting scroll to allow
the Oldham’s keyway and the high pressure chamber to
communicate slightly with each other when the orbiting
motion of the orbiting scroll has caused the Oldham’s
keyway and the sealing member or plate to overlap each
other.
[0027] The scroll type fluid machine makes it possible
for the Oldham’s keyway and the high pressure chamber
to communicate slightly with each other through the com-
municating groove, allowing a fluid containing a lubricant
to flow from the high pressure chamber to the Oldham’s
keyway, when the orbiting motion of the orbiting scroll
has caused the Oldham’s keyway and the sealing mem-
ber or plate to overlap each other (for example, as shown
in Fig. 8).
[0028] This makes it possible to supply the lubricant to
the Oldham’s ring sliding in the Oldham’s keyway (lubri-
cate it) and improve the lubrication of the Oldham’ ring.
[0029] The scroll type fluid machine preferably has a
chamfered or curved portion formed along the periphery
of the Oldham’s keyway.
[0030] According to the scroll type fluid machine as set
forth above, the sealing member or plate has its surface
protected from being damaged by the edge of the Old-
ham’s keyway and can maintain its sealing property for
a long period of time.
[0031] The air conditioning apparatus according to a
third aspect of the present invention includes as a com-
pressor a scroll type fluid machine which can ensure that
even when the pressure ratio of the pressure P1 of its
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high pressure chamber (back pressure chamber) to the
pressure P2 of its low pressure chamber (P1/P2) is low,
its orbiting scroll be pressed against its fixed scroll without
having its orbiting scroll increased in diameter to prevent
any leakage of a fluid through between the front end face
of the wall of its orbiting scroll and the bottom face of the
end plate of its fixed scroll, and the apparatus can, as a
whole, be improved in efficiency and reduced in size.
[0032] The present invention exhibits the advantage
of being able to ensure that even when the pressure ratio
of the pressure P1 of the high pressure chamber (back
pressure chamber) to the pressure P2 of the low pressure
chamber
[0033] (P1/P2) is low, the orbiting scroll be pressed
against the fixed scroll without having the orbiting scroll
increased in diameter to prevent any leakage of a fluid
through between the front end face of the wall of the
orbiting scroll and the bottom face of the end plate of the
fixed scroll.

Brief Description of Drawings

[0034]

[Fig. 1] Fig. 1 is a schematic vertical sectional view
of a scroll compressor according to a first embodi-
ment of the present invention.
[Fig. 2] Fig. 2 is a sectional view taken along the line
A-A in Fig. 1.
[Fig. 3A] Fig. 3A is a diagram showing a second em-
bodiment of the present invention and a sectional
view taken along the line B-B in Fig. 3B.
[Fig. 3B] Fig. 3B is an enlarged vertical sectional view
of an essential part of the scroll compressor accord-
ing to the second embodiment of the present inven-
tion.
[Fig. 4A] Fig. 4A is a sectional view taken along the
line C-C in Fig. 4B.
[Fig. 4B] Fig. 4B is an enlarged vertical sectional view
of an essential part of the scroll compressor for un-
derstanding purposes.
[Fig. 5] Fig. 5 is a diagram showing an essential part
of the scroll compressor for understanding purposes
and is a view similar to Fig. 4B, but is an enlarged
vertical sectional view of an essential part of the scroll
compressor according to that embodiment.
[Fig. 6] Fig. 6 is a diagram showing an essential part
of the scroll compressor for understanding purposes
and is a view similar to Fig. 3B, but is an enlarged
vertical sectional view of an essential part of the scroll
compressor according to that embodiment.
[Fig. 7] Fig. 7 is a diagram showing an essential part
of the scroll compressor for understanding purposes
and is a view similar to Fig. 2.
[Fig. 8] Fig. 8 is a diagram showing an essential part
of the scroll compressor for understanding purposes
and is a view similar to Fig. 2.
[Fig. 9] Fig. 9 is a diagram showing an essential part

of the scroll compressor for understanding purposes
and is a view similar to Fig. 3B, but is an enlarged
vertical sectional view of an essential part of the scroll
compressor according to that embodiment.

Explanation of Reference:

[0035]

1: housing
5: upper bearing (fixed member)
10: Oldham’s ring
13: orbiting scroll
17: Oldham’s keyway
18: sealing member
18a: tongue part
21: sealing member
22: plate
22a: tongue part
31: sealing member
32: plate
32a: communicating portion (tongue part)
42: plate
42a: communicating portion (tongue part)
43: pin (positioning part)
44: pin groove (positioning part)
51: chamfered part
61: sealing member
61a: tongue part
62: opening
71: sealing member
72: communicating groove
81: thrust part
82: shoulder part
100: scroll type fluid machine
HR: back pressure chamber

Best Mode for Carrying Out the Invention

[0036] The scroll type fluid machine according to the
first embodiment of the present invention will now be de-
scribed with reference to Figs. 1 and 2. Fig. 1 is a sche-
matic vertical sectional view of the scroll type fluid ma-
chine according to the present embodiment and Fig. 2 is
a sectional view taken along the line A-A in Fig. 1.
[0037] The scroll type fluid machine 100 (hereinafter
referred to as "scroll compressor") according to the
present embodiment has a closed housing 1, a crank-
shaft (revolving shaft) 2, a lower bearing 3 for the crank-
shaft 2, an upper bearing (fixed member) 5 for the crank-
shaft 2, an intake pipe 6, a discharge pipe 7, a motor 8
and an Oldham’s ring (rotation preventing mechanism)
10 for preventing the rotation of the orbiting scroll 13.
Symbol 12 in Fig. 1 denotes a fixed scroll and an orbiting
scroll 13 is engaged with the fixed scroll 12.
[0038] The fixed scroll 12 has a spiral wall 12b erected
on one side of an end plate 12a.
[0039] The orbiting scroll 13 has a spiral wall 13b erect-
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ed on one side of an end plate 13a as the fixed scroll 12
does, and its wall 13b is substantially equal in shape to
the wall 12b of the fixed scroll 12. The orbiting scroll 13
is eccentric to the fixed scroll 12 to an extent equal to its
orbiting radius and their walls 12b and 13b are engaged
with each other with a phase shift of 180°. A cylindrical
boss 16 protrudes from the center of the back face of the
end plate 13a of the orbiting scroll and an eccentric pin
2a formed on the upper end of the crankshaft 2 extends
thereinto. Moreover, the end plate 13a of the orbiting
scroll has an Oldham’s keyway 17 formed along the pe-
riphery of its back face for holding one end of the Old-
ham’s ring 10 (its upper end as viewed in Fig. 1) slidably.
[0040] The upper bearing 5 has a thrust part 5a formed
around the boss 16 of the orbiting scroll 13 to support
the orbiting scroll 13 when the scroll compressor 100 is
out of operation. A sealing member 18 shaped like a ring
as viewed in top plan is situated between the upper bear-
ing 5 and the orbiting scroll end plate 13a and along the
inner circumference (radially inwardly) of the thrust part
5a.
[0041] In the scroll compressor 100 as described, the
sealing member 18 defines a high pressure chamber
(back pressure chamber) HR beside (below in Fig. 1) the
back face of the orbiting scroll end plate 13a and centrally
of the sealing member 18, while defining a low pressure
chamber LR beside the back face of the orbiting scroll
end plate 13a and outwardly of the sealing member 18,
so that the orbiting scroll 13 is pressed against the fixed
scroll 12 by the pressure of the high pressure chamber
HR.
[0042] The sealing member 18 is a member having a
U-shaped cross section and is subjected to the radially
outward pressure of a high-pressure gas in the high pres-
sure chamber HR and thereby pressed upwardly, down-
wardly and radially outwardly (i.e. against the back face
of the orbiting scroll end plate 13a, the upper face of the
upper bearing 5 (its surface facing the back face of the
orbiting scroll end plate 13a) and the inner peripheral
surface of the thrust part 5a), thereby sealing the high
pressure chamber HR, when the scroll compressor 100
is in operation.
[0043] The sealing member 18 according to the
present embodiment as shown in Fig. 2 has a plurality
of tongue parts 18a (two in the case of the present em-
bodiment). The tongue parts 18a are members having a
substantially semicircular shape as viewed in top plan
and projecting radially inwardly from the inner peripheral
surface of the sealing member 18 in a position (area)
corresponding to the Oldham’s keyway 17 so as to cover
(close) the inner peripheral end (radially inner end) of the
Oldham’s keyway 17.
[0044] The scroll compressor 100 according to the
present embodiment enables the tongue parts 18a of the
sealing member 18 to cover (close) the inner peripheral
end of the Oldham’s keyway 17 even if the orbiting motion
of the orbiting scroll 13 may cause the Oldham’s keyway
17 and the sealing member 18 to overlap each other (as

shown in Fig. 2).
[0045] This makes it possible to increase the inside
diameter (back pressure diameter) of the sealing mem-
ber 18 except its portion (area) having the tongue parts
18a and increase the pressure receiving area on the back
side of the end plate 13a of the orbiting scroll without
enlarging the diameter of the orbiting scroll 13.
[0046] Therefore, it is possible to ensure that even
when the pressure ratio of the pressure P1 of the high
pressure chamber HR (back pressure chamber) to the
pressure P2 of the low pressure chamber LR (P1/P2) is
low, the orbiting scroll 13 be pressed against the fixed
scroll 12 without having the orbiting scroll 13 increased
in diameter to prevent any leakage of a refrigerant gas
through between the front end face of the wall 13b of the
orbiting scroll 13 and the bottom face of the end plate
12a of the fixed scroll.
[0047] The scroll compressor according to the second
embodiment of the present invention will now be de-
scribed with reference to Figs. 3A and 3B. Fig. 3A is a
view similar to Fig. 2 and is a sectional view taken along
the line B-B in Fig. 3B and Fig. 3B is an enlarged vertical
sectional view of an essential part of the scroll compres-
sor according to the present embodiment.
[0048] The scroll compressor according to the present
embodiment is differentiated from that according to the
first embodiment as described above by having a sealing
member 21 and a plate 22 instead of the sealing member
18.
[0049] As the other structural elements thereof are
equal to those of the first embodiment described above,
their description is omitted and the same symbols as used
for the first embodiment described above are used in
Figs. 3A and 3B to denote the same parts or members.
[0050] The sealing member 21 is a member situated
between the upper bearing 5 and the plate 22 and having
a shape like a ring as viewed in top plan and a U-shaped
cross section and is subjected to the radially outward
pressure of a high-pressure gas in the high pressure
chamber HR and thereby pressed upwardly, downwardly
and radially outwardly (i.e. against the back face of the
plate 22 (its lower face in Fig. 3B), the upper face of the
upper bearing 5 (its surface facing the back face of the
orbiting scroll end plate 13a) and the inner peripheral
surface of the thrust part 5a), thereby sealing the high
pressure chamber HR, when the scroll compressor 100
is in operation.
[0051] The sealing member 21 according to the
present embodiment does not have any tongue part 18a
as described in connection with the first embodiment, but
has a substantially uniform width along its circumference.
[0052] The plate 22 is a plate-like member situated be-
tween the orbiting scroll end plate 13a and the sealing
member 21 and having a shape like a ring as viewed in
top plan and a rectangular cross section and has a plu-
rality of tongue parts 22a (two in the case of the present
embodiment). The tongue parts 22a are members having
a substantially semicircular shape as viewed in top plan
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and projecting radially inwardly from the inner peripheral
surface of the plate 22 in a position (area) corresponding
to the Oldham’s keyway 17 so as to cover (close) the
inner peripheral end (radially inner end) of the Oldham’s
keyway 17, like the tongue parts 18a described in con-
nection with the first embodiment. The plate 22 excluding
its tongue parts 22a has a width which is substantially
equal to that of the sealing member 21, so that the sealing
member 21 and the plate 22 may overlap each other
circumferentially.
[0053] According to the scroll compressor covered by
the present embodiment, the formation of the tongue
parts 22a on the plate 22 which is easy to work on elim-
inates the necessity of forming any tongue part on the
sealing member 21 which is difficult to work on, and
makes it possible to form the sealing member 21 with a
simple shape (a ring shape having a substantially uniform
width along its circumference) and simplify the process
for the preparation of the sealing member 21, thereby
achieving an improved productivity.
[0054] The other advantages thereof are equal to those
of the first embodiment described above, and their ex-
planation is omitted.
[0055] Presently described for purposes of under-
standing, the scroll compressor according to the present
embodiment will now be described with reference to Figs.
4A and 4B. Fig. 4A is a view similar to Fig. 3A and is a
sectional view taken along the line C-C in Fig. 4B and
Fig. 4B is an enlarged vertical sectional view of an es-
sential part of the scroll compressor according to the
present embodiment.
[0056] The scroll compressor according to the present
embodiment is differentiated from that according to the
second embodiment as described above by having a low
pressure housing (for example, of the type in which a
part of the fluid compressed by the fixed and orbiting
scrolls 12 and 13 is introduced into the high pressure
chamber HR through a pressure introducing hole not
shown) and having a sealing member 31 and a plate 32
instead of the sealing member 21 and plate 22.
[0057] As the other structural elements thereof are
equal to those of the second embodiment described
above, their description is omitted and the same symbols
as used for the second embodiment described above are
used in Figs. 4A and 4B to denote the same parts or
members.
[0058] The sealing member 31 is a member situated
one each along the outer periphery (radially outwardly)
of the high pressure chamber HR defined between the
upper bearing 5 and the orbiting scroll end plate 13a and
along the inner periphery (radially inwardly) thereof and
having a shape like a ring as viewed in top plan and a U-
shaped cross section and they are subjected to the ra-
dially outward pressure of a high-pressure gas in the high
pressure chamber HR and thereby pressed upwardly,
downwardly and radially outwardly (i.e. against the back
face of the plate 32 (its lower face in Fig. 4B), the upper
face of the upper bearing 5 (its surface facing the back

face of the orbiting scroll end plate 13a) and the inner
peripheral surface of the thrust part 5a), thereby sealing
the high pressure chamber HR, when the scroll compres-
sor 100 is in operation.
[0059] The sealing members 31 according to the
present embodiment have a substantially uniform width
along its circumference, like the sealing member 21 de-
scribed in connection with the second embodiment.
[0060] The plate 32 is a plate-like member situated one
each along the outer periphery (radially outwardly) of the
high pressure chamber HR defined between the upper
bearing 5 and the orbiting scroll end plate 13a and along
the inner periphery (radially inwardly) thereof and having
a shape like a ring as viewed in top plan and a rectangular
cross section and the ring-shaped member situated
along its outer periphery and the ring-shaped member
situated along its inner periphery are connected (joined)
by a plurality of connecting portions (tongue parts) 32a
(two in the case of the present embodiment). The con-
necting portions 32a extend radially inwardly from the
inner peripheral surface of the ring-shaped member sit-
uated along the outer periphery in a position (area) cor-
responding to the Oldham’s keyway 17 so as to cover
the inner peripheral end (radially inner end) of the Old-
ham’s keyway 17, like the tongue parts 22a described in
connection with the second embodiment, while extend-
ing radially outwardly from the outer peripheral surface
of the ring-shaped member situated along the inner pe-
riphery, thereby connecting the ring-shaped member sit-
uated along the outer periphery and the ring-shaped
member situated along the inner periphery. Each plate
32 excluding its connecting portions 32a has a width
which is substantially equal to that of each sealing mem-
ber 31, so that the sealing members 31 and the plates
32 may overlap each other circumferentially.
[0061] The advantages are equal to those of the sec-
ond embodiment described above and their explanation
is omitted.
[0062] It is possible to eliminate the plates 32 from the
present embodiment and connect the sealing member
31 situated along the outer periphery and the sealing
member 31 situated along the inner periphery by con-
necting portions similar to the connecting portions 32a
described above in a position (area) corresponding to
the Oldham’s keyway 17.
[0063] The connection of the sealing member 31 situ-
ated along the outer periphery and the sealing member
31 situated along the inner periphery by the connecting
portions makes it possible to stabilize the behavior of the
sealing members 31 and thereby improve their sealing
property.
[0064] Presently described for purposes of under-
standing, the scroll compressor according to the present
embodiment will now be described with reference to Fig.
5. Fig. 5 is a view similar to Fig. 4B and is an enlarged
vertical sectional view of an essential part of the scroll
compressor according to the present embodiment.
[0065] The scroll compressor according to the present
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embodiment is differentiated from that according to the
third embodiment as described above by having a plate
42 instead of the plates 32.
[0066] As the other structural elements thereof are
equal to those of the third embodiment described above,
their description is omitted and the same symbols as used
for the third embodiment described above are used in
Fig. 5 to denote the same parts or members.
[0067] The plate 42 is a plate-like member situated one
each along the outer periphery (radially outwardly) of the
high pressure chamber HR defined between the upper
bearing 5 and the orbiting scroll end plate 13a and along
the inner periphery (radially inwardly) thereof and having
a shape like a ring as viewed in top plan and a rectangular
cross section and the ring-shaped member situated
along its outer periphery and the ring-shaped member
situated along its inner periphery are connected (joined)
by a plurality of connecting portions (tongue parts) 42a
(two in the case of the present embodiment). The con-
necting portions 42a are members having a T-shaped
cross section and extending radially inwardly from the
inner peripheral surface of the ring-shaped member sit-
uated along the outer periphery in a position (area) cor-
responding to the Oldham’s keyway 17 so as to cover
the inner peripheral end (radially inner end) of the Old-
ham’s keyway 17, like the connecting portions 32a de-
scribed in connection with the third embodiment, while
extending radially outwardly from the outer peripheral
surface of the ring-shaped member situated along the
inner periphery, thereby connecting the ring-shaped
member situated along the outer periphery and the ring-
shaped member situated along the inner periphery. Each
plate 42 excluding its connecting portions 42a has a width
which is substantially equal to that of each sealing mem-
ber 31, so that the sealing members 31 and the plates
42 may overlap each other circumferentially. The back
face of each connecting portion 42a (its lower face in Fig.
5) and the upper face of the upper bearing 5 (its surface
facing the back face of the orbiting scroll end plate 13a)
have pin grooves (positioning part) 44 in which pins (po-
sitioning part) 43 are received, so that the plates 42 may
be positioned by the pins 43.
[0068] The scroll compressor according to the present
embodiment makes it possible for the pins 43 to prevent
the circumferential movement (rotation) of the plates 42,
thereby reducing any friction loss caused by the rotation
of the orbiting scroll 13 and reducing the wear of the or-
biting scroll 13 and/or the plates 42.
[0069] The connecting portions 42a of the plates 42
which ensure the covering (closing) of the inner periph-
eral end of the Oldham’s keyway 17 make it possible to
realize an improved seal.
[0070] The other advantages thereof are equal to those
of the third embodiment described above and their ex-
planation is omitted.
[0071] It is possible to eliminate the plates 42 from the
present embodiment, connect the sealing member 31
situated along the outer periphery and the sealing mem-

ber 31 situated along the inner periphery in a position
(area) corresponding to the Oldham’s keyway 17 by con-
necting portions similar to the connecting portions de-
scribed in connection with the third embodiment and con-
nect the connecting portions and the upper bearing 5 by
the pins 43 described above.
[0072] Presently described for purposes of under-
standing the scroll compressor according to the present
embodiment will now be described with reference to Fig.
6. Fig. 6 is a view similar to Fig. 3B and is an enlarged
vertical sectional view of an essential part of the scroll
compressor according to the present embodiment.
[0073] The scroll compressor according to the present
embodiment is differentiated from the embodiment as
described above by having a chamfered (or curved) por-
tion 51 along the peripheral edge (peripheral end) of the
Oldham’s keyway 17.
[0074] As the other structural elements thereof are
equal to those of the embodiment described above, their
description is omitted and the same symbols as used for
the second embodiment described above are used in
Fig. 6 to denote the same parts or members.
[0075] According to the scroll compressor covered by
the present embodiment, the plate 22 has its surface (its
upper surface in Fig. 6) protected from being damaged
by the edge of the Oldham’s keyway 17 and can maintain
its sealing property for a long period of time.
[0076] The other advantages thereof are equal to those
of the second embodiment described before and their
explanation is omitted.
[0077] For understanding purposes, the scroll com-
pressor according to the present embodiment will now
be described with reference to Fig. 7. Fig. 7 is a view
similar to Fig. 2.
[0078] The scroll compressor according to the present
embodiment is differentiated from the first embodiment
as described before by having a sealing member 61 in-
stead of the sealing member 18.
[0079] As the other structural elements thereof are
equal to those of the first embodiment described before,
their description is omitted and the same symbols as used
for the first embodiment described before are used in Fig.
7 to denote the same parts or members.
[0080] The sealing member 61 has a plurality of tongue
parts 61a (two in the case of the present embodiment).
Each tongue part 61a is a member having a substantially
rectangular shape as viewed in top plan and projecting
radially inwardly from the inner peripheral surface of the
sealing member 61 in a position (area) corresponding to
the Oldham’s keyway 17 so as to cover (close) substan-
tially the whole of the inner peripheral end (radially inner
end) of the Oldham’s keyway 17, and has a front end
face (radially inner end face) so formed as to be located
somewhat outwardly of the inner peripheral end of the
Oldham’s keyway 17.
[0081] The scroll compressor according to the present
embodiment makes it possible for the Oldham’s keyway
17 and the high pressure chamber HR to communicate
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slightly with each other through an opening 62 formed in
the vicinity of the inner peripheral edge of the Oldham’s
keyway 17, allowing a fluid containing a lubricant to flow
from the high pressure chamber HR into the Oldham’s
keyway 17, when the orbiting of the orbiting scroll 13 has
caused the Oldham’s keyway 17 and the sealing member
61 to overlap each other (as shown in Fig. 7).
[0082] This makes it possible to supply the lubricant to
the Oldham’s ring 10 sliding in the Oldham’s keyway 17
(lubricate it) and improve the lubrication of the Oldham’s
ring 10.
[0083] The other advantages are equal to those of the
first embodiment as described before and their explana-
tion is omitted.
[0084] Additionally for understanding purposes, the
scroll compressor according to the present embodiment
will now be described with reference to Fig. 8. Fig. 8 is a
view similar to Fig. 2.
[0085] The scroll compressor according to the present
embodiment is differentiated from the first embodiment
as described before by having a sealing member 71 in-
stead of the sealing member 18.
[0086] As the other structural elements thereof are
equal to those of the first embodiment described before,
their description is omitted and the same symbols as used
for the first embodiment described before are used in Fig.
8 to denote the same parts or members.
[0087] The sealing member 71 differs from the sealing
member 18 according to the first embodiment described
before by having a communicating groove 72 formed in
its front surface (its surface facing the back face of the
orbiting scroll end plate 13a) or in the back face of the
orbiting scroll end plate 13a for communicating the Old-
ham’s keyway 17 and the high pressure chamber HR
with each other.
[0088] The scroll compressor according to the present
embodiment makes it possible for the Oldham’s keyway
17 and the high pressure chamber HR to communicate
slightly with each other through the communicating
groove 72, allowing a fluid containing a lubricant to flow
from the high pressure chamber HR into the Oldham’s
keyway 17, when the orbiting of the orbiting scroll 13 has
caused the Oldham’s keyway 17 and the sealing member
71 to overlap each other (as shown in Fig. 8).
[0089] This makes it possible to supply the lubricant to
the Oldham’s ring 10 sliding in the Oldham’s keyway 17
(lubricate it) and improve the lubrication of the Oldham’s
ring 10.
[0090] The other advantages are equal to those of the
first embodiment as described before and their explana-
tion is omitted.
[0091] The shape as viewed in top plan of each tongue
part 22a as described in connection with the second em-
bodiment may be changed to that of the tongue part 61a
as described in connection with the sixth embodiment
and a communicating groove 72 as described in connec-
tion with the seventh embodiment may be formed in the
surface of each tongue part 22a as described in connec-

tion with the second embodiment.
[0092] Further for understanding purposes, the scroll
compressor according to the present embodiment will
now be described with reference to Fig. 9. Fig. 9 is a view
similar to Fig. 3B and is an enlarged vertical sectional
view of an essential part of the scroll compressor accord-
ing to the present embodiment.
[0093] The scroll compressor according to the present
embodiment is differentiated from that according to the
second embodiment as described before by having a
thrust part 81 instead of the thrust part 5a.
[0094] As the other structural elements thereof are
equal to those of the second embodiment described be-
fore, their description is omitted and the same symbols
as used for the second embodiment described before
are used in Fig. 9 to denote the same parts or members.
[0095] The thrust part 81 has a shoulder part (recess)
82 formed at its end (its upper end in Fig. 9) and along
its inner circumference (radially inner) to receive the outer
peripheral edge (radially outer edge) of the plate 22, so
that the plate 22 may have its inner peripheral edge sup-
ported by the sealing member 21, while its outer periph-
eral edge is supported by the shoulder part (recess) 82.
[0096] According to the scroll compressor covered by
the present embodiment, the sealing member 21 having
a U-shaped cross section is subjected to the radially out-
ward pressure of a high-pressure gas in the high pressure
chamber HR and thereby pressed upwardly, downwardly
and radially outwardly (i.e. against the back face of the
plate 22 along its inner peripheral edge, the upper face
of the upper bearing 5 (its surface facing the back face
of the orbiting scroll end plate 13a) and the inner periph-
eral surface of the thrust part 81), thereby sealing the
high pressure chamber HR, when the scroll compressor
is in operation. The force with which the surface situated
along the inner peripheral edge of the plate 22 is pressed
against the back face of the orbiting scroll end plate 13a
and the force with which one end face of the sealing mem-
ber 21 (its lower end surface in Fig. 9) is pressed against
the upper face of the upper bearing 5 cancel each other,
since those forces are substantially equal and are direct-
ed in opposite directions.
[0097] This makes it possible to reduce a force of fric-
tion produced between the front face of the plate 22 and
the back face of the orbiting scroll end plate 13a and
reduce any friction loss caused by the rotation of the or-
biting scroll 13 to thereby reduce the wear of the orbiting
scroll 13 and/or plate 22.
[0098] The other advantages are equal to those of the
second embodiment as described before and their ex-
planation is omitted.
[0099] The present invention is not limited to its em-
bodiments as described above, but variations are possi-
ble.
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Claims

1. A scroll type fluid machine (100) comprising a hous-
ing (1), an orbiting scroll (13) so supported in the
housing as to be capable of orbiting motion, an Old-
ham’s ring (10) preventing the rotation of the orbiting-
scroll (13), a fixed member (12) situated on the back
side of the orbiting scroll and fixed to the housing, a
back pressure chamber (HR) formed between the
orbiting scroll (13) and the fixed member (12) and a
sealing member (18) situated between the fixed
member and the orbiting scroll (13) for sealing the
back pressure chamber,
the orbiting scroll having an Oldham’s keyway (17)
formed along the edge of its back side for holding
one end portion of the Oldham’s ring (10) slidably,
characterised in that the sealing member (18) has
a tongue part formed to cut off the flow of any fluid
from the back pressure chamber (HR) to the Old-
ham’s keyway (17).

2. A scroll type fluid machine comprising a housing, an
orbiting scroll so supported in the housing as to be
capable of revolving and orbiting, an Oldham’s ring
preventing the rotation of the orbiting scroll, a fixed
member situated on the back side of the orbiting
scroll and fixed to the housing, a back pressure
chamber formed between the orbiting scroll and the
fixed member and a sealing member situated be-
tween the fixed member and the orbiting scroll for
sealing the back pressure chamber,
the orbiting scroll having an Oldham’s keyway
formed along the edge of its back side for holding
one end portion of the Oldham’s ring slidably,
characterised in that a plate (22) is situated be-
tween the sealing member (21) and the orbiting scroll
and has a tongue part (22a) formed to cut off the flow
of any fluid from the back pressure chamber (HR) to
the Oldham’s keyway (17).

3. A scroll type fluid machine according to claim 2,
wherein the fixed member has a thrust part formed
to support the orbiting scroll during the non-orbiting
motion of the orbiting scroll and having a shoulder
part formed at its end and along its inner circumfer-
ence to receive the outer peripheral edge of the plate,
so that the plate may have its inner peripheral edge
supported by the sealing member, while its outer pe-
ripheral edge is supported by the shoulder part.

4. A scroll type fluid machine according to any of claims
1 to 3, wherein the sealing member or plate is at-
tached to the fixed member by a positioning part.

5. A scroll type fluid machine according to any of claims
1 to 4, wherein the tongue part is so formed that
when the orbiting of the orbiting scroll has caused
the Oldham’s keyway and the sealing member or

plate to overlap each other, the Oldham’s keyway
and the high pressure chamber may slightly commu-
nicate with each other through an opening formed in
the vicinity of the inner peripheral edge of the Old-
ham’s keyway.

6. A scroll type fluid machine according to any of claims
1 to 4, wherein the front face of the tongue part or
the back face of the orbiting scroll has a communi-
cating groove formed to allow the Oldham’s keyway
and the high pressure chamber to communicate
slightly with each other when the orbiting of the or-
biting scroll has caused the Oldham’s keyway and
the sealing member or plate to overlap each other.

7. A scroll type fluid machine according to any of claims
1 to 6, wherein the Oldham’s keyway has a cham-
fered or curved portion formed along its periphery.

8. An air conditioning apparatus including a scroll type
fluid machine according to any of claims 1 to 7.

Patentansprüche

1. Schneckenfluidmaschine (100), umfassend ein Ge-
häuse (1), eine kreisende Schnecke (13), die derart
im Gehäuse gelagert ist, dass sie zu einer kreisen-
den Bewegung fähig ist, ein Oldham-Ring (10), der
ein Drehen der kreisenden Schnecke (13) verhin-
dert, ein nicht bewegbares Teil (12), das sich an der
Rückseite der kreisenden Schnecke befindet und
am Gehäuse fixiert ist, eine Gegendruckkammer
(HR), die zwischen der kreisenden Schnecke (13)
und dem nicht bewegbaren Teil (12) gebildet ist, und
ein Dichtungselement (18), das sich zwischen dem
nicht bewegbaren Teil und der kreisenden Schnecke
(13) befindet, um die Gegendruckkammer abzudich-
ten, wobei die kreisende Schnecke eine Oldham-
Keilnut (17) aufweist, die entlang der Kante ihrer
Rückseite gebildet ist, um einen Endabschnitt des
Oldham-Rings (10) verschiebbar zu halten, da-
durch gekennzeichnet, dass das Dichtungsele-
ment (18) einen Laschenabschnitt aufweist, der ge-
bildet ist, um das Strömen irgendeines Fluids von
der Gegendruckkammer (HR) zur Oldham-Keilnut
(17) zu sperren.

2. Schneckenfluidmaschine, umfassend ein Gehäuse,
eine kreisende Schnecke, die derart im Gehäuse ge-
lagert ist, dass sie sich drehen und kreisen kann, ein
Oldham-Ring, der ein Drehen der kreisenden
Schnecke verhindert, ein nicht bewegbares Teil, das
sich an der Rückseite der kreisenden Schnecke be-
findet und am Gehäuse fixiert ist, eine Gegendruck-
kammer, die zwischen der kreisenden Schnecke
und dem nicht bewegbaren Teil gebildet ist, und ein
Dichtungselement, das sich zwischen dem nicht be-
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wegbaren Teil und der kreisenden Schnecke befin-
det, um die Gegendruckkammer abzudichten,
wobei die kreisende Schnecke eine Oldham-Keilnut
aufweist, die entlang der Kante ihrer Rückseite ge-
bildet ist, um einen Endabschnitt des Oldham-Rings
verschiebbar zu halten,
dadurch gekennzeichnet, dass sich eine Platte
(22) zwischen dem Dichtungselement (21) und der
kreisenden Schnecke befindet und einen Laschen-
abschnitt (22a) aufweist, der gebildet ist, um das
Strömen irgendeines Fluids von der Gegendruck-
kammer (HR) zur Oldham-Keilnut (17) zu sperren.

3. Schneckenfluidmaschine nach Anspruch 2, wobei
das nicht bewegbare Teil einen Schubabschnitt auf-
weist, der gebildet ist, um die kreisende Schnecke
während der nicht kreisenden Bewegung der krei-
senden Schnecke zu tragen, und der einen Schul-
terabschnitt aufweist, der an seinem Ende und ent-
lang seines inneren Umfangs gebildet ist, um die äu-
ßere Umfangskante der Platte aufzunehmen, so
dass die innere Umfangskante der Platte durch das
Dichtungselement getragen werden kann, während
ihre äußere Umfangskante durch den Schulterab-
schnitt getragen wird.

4. Schneckenfluidmaschine nach irgendeinem der An-
sprüche 1 bis 3, wobei das Dichtungselement oder
die Platte an dem nicht bewegbaren Teil durch einen
Positionierabschnitt befestigt ist.

5. Schneckenfluidmaschine nach irgendeinem der An-
sprüche 1 bis 4, wobei der Laschenabschnitt derart
gebildet ist, dass die Oldham-Keilnut und die Hoch-
druckkammer geringfügig miteinander durch eine in
der Nähe von der inneren Umfangskante der Old-
ham-Keilnut gebildete Öffnung kommunizieren kön-
nen, wenn das Kreisen der kreisenden Schnecke
bewirkt hat, dass sich die Oldham-Keilnut und das
Dichtungselement oder die Platte überlagern.

6. Schneckenfluidmaschine nach irgendeinem der An-
sprüche 1 bis 4, wobei die Vorderfläche des La-
schenabschnitts oder die Rückfläche der kreisenden
Schnecke eine kommunizierende Nut aufweist, die
gebildet ist, um der Oldham-Keilnut und der Hoch-
druckkammer zu ermöglichen, geringfügig miteinan-
der zu kommunizieren, wenn das Kreisen der krei-
senden Schnecke bewirkt hat, dass sich die Oldham-
Keilnut und das Dichtungselement oder die Platte
überlagern.

7. Schneckenfluidmaschine nach irgendeinem der An-
sprüche 1 bis 6, wobei die Oldham-Keilnut einen ab-
geschrägten oder gekrümmten Abschnitt aufweist,
der entlang ihres Umfangs gebildet ist.

8. Klimatisierungsvorrichtung, die eine Schneckenflu-

idmaschine nach irgendeinem der Ansprüche 1 bis
7 einschließt.

Revendications

1. Machine à fluide du type à spirale (100) comportant
un logement (1), une spirale à mouvement orbital
(13) supportée dans le logement de façon à être ca-
pable d’un mouvement orbital, une bague de Old-
ham (10) empêchant la rotation de la spirale à mou-
vement orbital (13), un élément fixe (12) situé sur le
côté arrière de la spirale à mouvement orbital et fixé
sur le logement, une chambre de contre-pression
(HR) formée entre la spirale à mouvement orbital
(13) et l’élément fixe (12), et un élément d’étanchéité
(18) situé entre l’élément fixe et la spirale à mouve-
ment orbital (13) afin d’assurer l’étanchéité de la
chambre de contre-pression,
la spirale à mouvement orbital ayant une rainure de
clavette de Oldham (17) formée le long du bord de
son côté arrière afin de maintenir une partie d’extré-
mité de la bague de Oldham (10) de façon coulis-
sante,
caractérisée en ce que l’élément d’étanchéité (18)
a une partie de languette formée pour arrêter l’écou-
lement de n’importe quel fluide de la chambre de
contre-pression (HR) à la rainure de clavette de Old-
ham (17).

2. Machine à fluide du type à spirale comportant un
logement, une spirale à mouvement orbital suppor-
tée dans le logement de façon à être capable d’un
mouvement de rotation et orbital, une bague de Old-
ham empêchant la rotation de la spirale à mouve-
ment orbital, un élément fixe situé sur le côté arrière
de la spirale à mouvement orbital et fixé sur le loge-
ment, une chambre de contre-pression formée entre
la spirale à mouvement orbital et l’élément fixe, et
un élément d’étanchéité situé entre l’élément fixe et
la spirale à mouvement orbital afin d’assurer l’étan-
chéité de la chambre de contre-pression,
la spirale à mouvement orbital ayant une rainure de
clavette de Oldham formée le long du bord de son
côté arrière afin de maintenir une partie d’extrémité
de la bague de Oldham de façon coulissante,
caractérisée en ce que une plaque (22) est située
entre l’élément d’étanchéité (21) et la spirale à mou-
vement orbital et a une partie de languette (22a) for-
mée pour arrêter l’écoulement de n’importe quel flui-
de de la chambre de contre-pression (HR) à la rai-
nure de clavette de Oldham (17).

3. Machine à fluide du type à spirale selon la revendi-
cation 2, dans laquelle l’élément fixe a une partie de
poussée formée pour supporter la spirale à mouve-
ment orbital pendant le mouvement non-orbital de
la spirale à mouvement orbital et ayant une partie
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d’épaulement formée à son extrémité et le long de
sa circonférence intérieure pour recevoir le bord pé-
riphérique extérieur de la plaque, de telle sorte que
la plaque peut avoir son bord périphérique intérieur
supporté par l’élément d’étanchéité, alors que son
bord périphérique extérieur est supporté par la partie
d’épaulement.

4. Machine à fluide du type à spirale selon l’une quel-
conque des revendications 1 à 3, dans laquelle l’élé-
ment d’étanchéité ou la plaque est fixé sur l’élément
fixe par une partie de positionnement.

5. Machine à fluide du type à spirale selon l’une quel-
conque des revendications 1 à 4, dans laquelle la
partie de languette est formée de telle sorte que,
quand le mouvement orbital de la spirale à mouve-
ment orbital a amené la rainure de clavette de Old-
ham et l’élément d’étanchéité ou la plaque à se che-
vaucher l’un l’autre, la rainure de clavette de Oldham
et la chambre à haute pression peuvent légèrement
communiquer l’une avec l’autre à travers une ouver-
ture formée au voisinage du bord périphérique inté-
rieur de la rainure de clavette de Oldham.

6. Machine à fluide du type à spirale selon l’une quel-
conque des revendications 1 à 4, dans laquelle la
face avant de la partie de languette ou la face arrière
de la spirale à mouvement orbital a une rainure de
communication formée pour permettre à la rainure
de clavette de Oldham et à la chambre à haute pres-
sion de communiquer légèrement l’une avec l’autre
quand le mouvement orbital de la spirale à mouve-
ment orbital a amené la rainure de clavette de Old-
ham et l’élément d’étanchéité ou la plaque à se che-
vaucher l’un l’autre.

7. Machine à fluide du type à spirale selon l’une quel-
conque des revendications 1 à 6, dans laquelle la
rainure de clavette de Oldham a une partie chanfrei-
née ou courbe formée le long de sa périphérie.

8. Appareil de climatisation comprenant une machine
à fluide du type à spirale selon l’une quelconque des
revendications 1 à 7.
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