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(54) FLUID MACHINERY

(57)  [Summary]
[Purpose] To provide a fluid machine improved in
lubrication performance and reliability.

[Means for Attaining the Purpose] A fluid machine
(1), in which a driving unit (4) and a driven unit (6) to
which driving force of the driving unit is transmitted
through a rotary shaft (14) are housed in a hermetic con-
tainer (2), includes an oil reservoir (76) located at an in-

side bottom (2a) of the hermetic container and storing
lubricating oil, and an oil feed mechanism (70, 72) con-
figured to rotate together with the rotary shaft to supply
the lubricating oil in the oil reservoir to individual sliding
parts of the driving and driven units, wherein the hermetic
container has a baffle section (90) provided on an inner
wall (80d) thereof and configured to disturb a circumfer-
ential flow of the lubricating oil along the inner wall.
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Description
Technical Field

[0001] The presentinvention relates to fluid machines,
and more particularly, to a fluid machine suitable for use
as a hermetic type reciprocating compressor for com-
pressing carbon dioxide refrigerant.

Background Art

[0002] As a fluid machine of this type, a hermetic type
compressor has been known which comprises a hermetic
container, an electrically driven compression element
housed in the hermetic container and constituted by a
compression element (driven unit) and an electrically
driving element (driving unit), an oil reservoir provided
on the compression element, and a suction pipe having
one end connected to the compression element and the
other end opening in the vicinity of the lubricating oil res-
ervoir (see Patent Document 1, for example).

Prior Art Literature
Patent Document

[0003] Patent Document 1: Japanese Laid-open Pat-
ent Publication No. 06-294380

Summary of the Invention
Problems to be Solved by the Invention

[0004] In the above conventional technique, a crank-
shaft (rotary shaft), which constitutes the compression
element, has one end immersed in the lubricating oil
stored in the inside bottom of the hermetic container.
When driven by the electrically driving element, the
crankshaft draws up the lubricating oil by means of an
oil feed mechanism provided therein, to feed the lubri-
cating oil to sliding parts of the compression element.
The oil feed mechanism is rotated by the electrically driv-
ing element, and accordingly, when drawn up from the
oil reservoir, the lubricating oil scatters parabolically with-
in the hermetic container due to rotation of the oil feed
mechanism. Also, the lubricating oil is released from the
rotating crankshaft to the interior or the hermetic contain-
er, and the thus-released lubricating oil scatters parabol-
ically within the hermetic container.

[0005] The lubricating oil thus scattered in the interior
of the hermetic container adheres to the inner wall of the
hermetic container and then flows along the inner wall in
a circumferential direction of the hermetic container. The
time required from the scattering of the lubricating oil until
the lubricating oil flows down to the oil reservoirlengthens
with increase in initial velocity of the scattered lubricating
oil and also with increase in viscous force of the lubricat-
ing oil.
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Specifically, the crankshaft and thus its oil pipe are some-
times rotated at 3000 rpm or thereabout depending on
the specification of the compressor 1. In such a case,
therefore, the initial velocity of the scattered lubricating
oil is high.

[0006] Also, inthe case of a hermetic type compressor,
in particular, a hermitic type compressor using carbon
dioxide refrigerant as its working fluid, a refrigerant oil
larger in viscous force than conventional ones is often
used, so that the aforementioned required time tends to
become longer. Further, where the compressor is small
in size and a maximum oil storage amount of the oil res-
ervoir is as small as, for example, 200 cc or thereabout,
the amount of the lubricating oil stored in the oil reservoir
may temporarily decrease by a large margin if the re-
quired time is long. In the worst case, the oil storage
amount temporarily becomes zero.

[0007] If such a situation arises, the oil feed mecha-
nism malfunctions and fails to appropriately supply the
lubricating oil to the individual sliding parts of the driving
and driven units, giving rise to a problem that the lubri-
cation performance of the compressor significantly low-
ers.

The present invention was created in view of the above
circumstances, and an object thereof is to provide a fluid
machine improved in lubrication performance and relia-
bility.

Means for Solving the Problems

[0008] Toachievetheobject, the presentinvention pro-
vides a fluid machine in which a driving unit and a driven
unit to which driving force of the driving unit is transmitted
through arotary shaft are housed in a hermetic container,
the fluid machine comprising: an oil reservoir located at
an inside bottom of the hermetic container and storing
lubricating oil; and an oil feed mechanism configured to
rotate together with the rotary shaft to supply the lubri-
cating oil in the oil reservoir to individual sliding parts of
the driving and driven units, wherein the hermetic con-
tainer has a baffle section provided on aninner wall there-
of and configured to disturb a circumferential flow of the
lubricating oil along the inner wall (claim 1).

[0009] Specifically, the baffle section protrudes from
the inner wall of the hermetic container toward the oil
reservoir (claim 2).

The fluid machine may further comprise a frame support-
ing the driving unit and the driven unit, and the frame may
be fixed to the baffle section of the hermetic container
(claim 3).

Further, the hermetic container may include a bottom
shell formed by forging and molding, and the baffle sec-
tion may be formed simultaneously with the formation of
the bottom shell by forging and molding (claim 4). The
oil reservoir may also be formed simultaneously with the
formation of the bottom shell by forging and molding
(claim 5).

[0010] Also, the baffle section may have a profile of
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successive waves bulging toward the oil reservoir (claim
6) and may include a plurality of baffle sections (claim 7).
Further, pressure of a working fluid drawn into and dis-
charged from the driven unit prevails in an interior of the
hermetic container, and the working fluid may be carbon
dioxide refrigerant (claim 8).

Advantageous Effects of the Invention

[0011] The fluid machine according to claims 1 and 2
has the baffle section. Accordingly, the lubricating oil
scattered within the hermetic container directly collides
with the baffle section, orif it does not collide directly with
the baffle section, the lubricating oil adheres to the inner
wall of the hermetic container, then moves circumferen-
tially along the inner wall and ascends the baffle section,
whereupon the velocity of the lubricating oil substantially
lowers. The lubricating oil thus decelerated no longer
keeps moving circumferentially along the inner wall but
immediately flows down to the oil reservoir. Consequent-
ly, the time required from the scattering of the lubricating
oil until the lubricating oil flows down to the oil reservoir
can be substantially shortened. Thus, even in the case
where the fluid machine is operated at high rotational
speeds while using lubricating oil with large viscous force
and the maximum oil storage amount of the oil reservoir
is small, the circulation efficiency of the lubricating oil can
be enhanced, making it possible to improve the lubrica-
tion performance of the fluid machine.

[0012] According to the invention of claim 3, the frame
is fixed to the baffle section, so that the baffle section can
be used as a seating section for fixing the frame to the
hermetic container. Thus, the frame can be fixed to the
hermetic container without the need to use a different
portion or a separate member, whereby the productivity
of the fluid machine can be improved.

According to the invention of claim 4, the baffle section
is formed at the same time that the bottom shell is formed
by forging and molding. The baffle section can therefore
be formed easily without the need for a separate member
or additional machining, so that the productivity of the
fluid machine improves.

[0013] Accordingtotheinvention of claim 5, the oil res-
ervoir is formed at the same time that the bottom shell is
formed by forging and molding. The oil reservoir can
therefore be formed easily without the need for a separate
member or additional machining, whereby the productiv-
ity of the fluid machine can be improved.

According to the invention of claim 6, the baffle section
has a profile of successive waves bulging toward the oil
reservoir. Thus, compared with the case where the baffle
section includes a single bulge, the scattered lubricating
oil collides directly against the baffle section with a higher
probability, and even if the lubricating oil does not collide
directly with the baffle section, the lubricating oil adhering
to the inner wall of the hermetic container and moving
circumferentially along the inner wall encounters the baf-
fle section more frequently. Accordingly, the lubricating
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oil can be decelerated more effectively, making it possi-
ble to further shorten the required time from the scattering
of the lubricating oil until the lubricating oil flows down to
the oil reservoir. Thus, even in the case where the fluid
machine is operated at high rotational speeds while using
lubricating oil with large viscous force and the maximum
oil storage amount of the oil reservoir is small, the circu-
lation efficiency of the lubricating oil can be further en-
hanced, making it possible to further improve the lubri-
cation performance of the fluid machine.

[0014] According to the invention of claim 7, the baffle
section includes a plurality of baffle sections. Thus, com-
pared with the case where only one baffle section is pro-
vided, the scattered lubricating oil collides directly against
the baffle section with a higher probability, and even if
the lubricating oil does not collide directly with the baffle
section, the lubricating oil adhering to the inner wall of
the hermetic container and moving circumferentially
along the inner wall encounters the baffle section more
frequently. Accordingly, the lubricating oil can be decel-
erated more effectively, making it possible to further
shorten the required time from the scattering of the lubri-
cating oil until the lubricating oil flows down to the oil
reservoir. Thus, even in the case where the fluid machine
is operated at high rotational speeds while using lubri-
cating oil with large viscous force and the maximum oil
storage amount of the oil reservoir is small, the circulation
efficiency of the lubricating oil can be further enhanced,
making it possible to further improve the lubrication per-
formance of the fluid machine.

[0015] According to the invention of claim 8, carbon
dioxide refrigerant is used as the working fluid. Where
carbon dioxide refrigerant is used as the working fluid,
the working fluid discharged from the driven unitis in a
supercritical state and thus the pressure thereof is very
high. Since the temperature of the interior of the fluid
machine becomes high, lubricating oil with relatively high
viscosity is used in order to prevent an oil film from failing
to form because of lowering of the viscosity at high tem-
peratures. However, when the temperature of the interior
of the fluid machine is low, on the other hand, the scat-
tered lubricating oil tends to return slowly because the
viscosity of the lubricating oil is high. With the aforemen-
tioned configuration, however, the circulation efficiency
of the lubricating oil can be enhanced even if the viscosity
of the lubricating oil is high and thus the scattered lubri-
cating oil tends to return slowly, so that the lubrication
performance of the fluid machine can advantageously be
improved.

Brief Description of the Drawings

[0016]
FIG. 1 is a longitudinal sectional view of a compres-
sor according to a first embodiment.

FIG. 2 is an enlarged view of a principal part of a
compression mechanism shown in FIG. 1.
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FIG. 3 is an external view of a hermetic container of
the compressor of FIG. 1.

FIG. 4 is a perspective view illustrating a bottom shell
shown in FIG. 3 as viewed from above.

FIG. 5 is a plan view of the bottom shell of FIG. 4,
exemplifying lubricating oil flow routes.

Mode of Carrying out the Invention

[0017] FIGS. 1 through 5 illustrate a compressor 1 as
a fluid machine according to a first embodiment.

The compressor 1 is a hermetic type reciprocating com-
pressor, which is more particularly classified as displace-
ment type compressor referred to as reciprocating com-
pressor or piston compressor, and is used as a device
constituting a refrigeration cycle, not shown, incorporat-
ed in an automatic vending machine, for example.

The refrigeration cycle has a path through which a refrig-
erant as a working fluid for the compressor 1 is circulated.
For the refrigerant, carbon dioxide, which is a non-flam-
mable natural refrigerant, is used, for example.

[0018] Asillustrated in FIG. 1, the compressor 1 is pro-
vided with a hermetic container 2. The hermetic container
2 contains an electric motor (driving unit) 4 and a com-
pression mechanism (driven unit) 6 to which driving force
of the electric motor 4 is transmitted.

The electric motor 4 includes a stator 8 configured to
generate a magnetic field when supplied with electric
power, and arotor 10 configured to rotate by the magnetic
field generated by the stator 8. The rotor 10 is arranged
inside the stator 8 coaxially therewith and is secured by
shrink fitting to a main shaft section 24 of a crankshaft
14, described later. The stator 8 is supplied with electric
power from outside of the compressor 1 through electric
equipment 12 fixed to the hermetic container 2, and
leads, not shown.

[0019] The compression mechanism 6 includes the
crankshaft 14, a cylinder block 16, a piston 18, and a
connecting rod 20. The crankshaft 14 has an eccentric
shaft section 22 and the main shaft section 24.

As illustrated in FIG. 2, a cylinder bore 26 is formed
through the cylinder block 16. A cylinder gasket 28, a
suction valve 50, described later, a valve plate 30, a head
gasket 32 and a cylinder head 34 are urgingly fixed, in
the mentioned order from the cylinder block side, to the
cylinder block 16 by bolts, so as to close an outer open
end of the cylinder bore 26.

[0020] The stator 8 shown in FIG. 1 is fixed by bolts to
the cylinder block 16 with a frame 36 therebetween, and
the frame 36 is secured to the hermetic container 2.
Specifically, the electric motor 4 and the compression
mechanism 6 are supported by a seating section 38 form-
ing a lower part of the frame 36, and the frame 36 is
secured at the seating section 38 to the hermetic con-
tainer 2. At a cylindrical section 40 forming an upper part
of the frame 36, on the other hand, a bearing 42 for the
main shaft section 24 is arranged on an inner peripheral
surface 40a of the cylindrical section 40, and a bearing

10

15

20

25

30

35

40

45

50

55

44 for receiving thrust load of the rotor 10, such as a
thrust race (bearing) or thrust washer, is arranged on an
upper end face 40b of the cylindrical section 40.

[0021] As illustrated in FIG. 2, the valve plate 30 has
a suction hole 46 and a discharge hole 48 for letting the
refrigerant in and out, respectively. The suction and dis-
charge holes 46 and 48 are respectively opened and
closed by the suction and discharge valves 50 and 52,
each constituted by a reed valve.

The cylinder head 34 has a suction chamber 54 and a
discharge chamber 56, both for the refrigerant. When the
discharge valve 52 is open during compression stroke of
the piston 18, the discharge chamber 56 communicates
with the cylinder bore 26 through the discharge hole 48.
On the other hand, when the suction valve 50 is open
during suction stroke of the piston 18, the suction cham-
ber 54 communicates with the cylinder bore 26 through
the suction hole 46.

[0022] A suction pipe 58 and a discharge pipe 60 are
fixed to the hermetic container 2 and have one ends con-
nected to the suction and discharge chambers 54 and
56, respectively, of the cylinder head 34. The suction and
discharge pipes 58 and 60 have respective other ends
connected to the refrigeration cycle via a suction muffler
and a discharge muffler, respectively, neither of which is
shown. The mufflers serve to reduce pulsation and noise
of the refrigerant flowing between the compressor 1 and
the refrigeration cycle.

[0023] The connecting rod 20 has one end formed as
alarge end portion 62 to which the eccentric shaft section
22 of the crankshaft 14 is rotatably coupled, and has the
other end formed as a small end portion 64 to which the
piston 18 is coupled so as to be capable of reciprocating
motion. The small end portion 64 is coupled to the piston
18 by a piston pin 66, and a fixing pin 68 prevents the
piston pin 66 from coming off the piston 18.

[0024] With the individual parts configured in this man-
ner, as the crankshaft 14 rotates, the connecting rod 20
makes a rocking motion on the piston pin 66 as a fulcrum,
in conjunction with eccentric rotation of the eccentric
shaft section 22, and the piston 18 makes a reciprocating
motion within the cylinder bore 26 in conjunction with the
rocking motion of the connecting rod 20.

Suction pressure of the refrigerant mainly prevails in the
interior of the hermetic container 2. A small amount of
lubricating oil for lubricating individual sliding parts of the
electric motor 4 and compression mechanism 6, such as
the bearings 42 and 44, is stored in an inside bottom 2a
of the hermetic container 2.

[0025] An oil passage (oil feed mechanism) 70 is
formed in the crankshaft 14 so as to extend from a nearly
axial center of a lower end face 22a of the eccentric shaft
section 22 up to an intermediate portion of the main shaft
section 24. The oil passage 70 opens, atan upper section
thereof, in an outer peripheral surface 24a of the main
shaft section 24, and is connected, at a lower section
thereof, with an oil pipe (oil feed mechanism) 72. The oil
pipe 72 has an inclined portion 74 at a distal end portion
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thereof, and the inclined portion 74 is so inclined as to
extend from nearly the axial center of the eccentric shaft
section 22 toward the axis of the main shaft section 24.
A distal end of the inclined portion 74 of the oil pipe 72
extends to an oil reservoir 76 formed in the inside bottom
2a of the hermetic container 2 and having a concave
shape as viewed in section.

[0026] The oil reservoir 76 has a size and a depth such
that a small amount, for example, about 200 cc, of lubri-
cating oil can be stored with its oil level located above
the distal end of the oil pipe 72. As the oil pipe 72 eccen-
trically rotates together with the eccentric shaft section
22 due to rotation of the crankshaft 14, centrifugal force
acts upon the lubricating oil in the inclined portion 74 of
the oil pipe 72 in an obliquely upward and outward direc-
tion, so that the lubricating oil is drawn from the oil res-
ervoir 76 upward into the oil passage 74 by the centrifugal
force. Also, as the oil pipe 72 rotates eccentrically, part
of the lubricating oil in the oil reservoir 76 is scattered
parabolically within the hermetic container 2.

[0027] Operation and function of the compressor 1 will
be now described.

In the compressor 1, when electric power is supplied to
the stator 8, the rotor 10, which is fixed to the main shaft
section 24, and thus the crankshaft 14 rotate, with the
result that the piston 18 is actuated by the connecting
rod 20 to make a reciprocating motion inside the cylinder
bore 26. As the piston 18 reciprocates, the refrigerant is
drawn from the refrigeration cycle into the cylinder bore
26, then compressed in the cylinder bore 26, and dis-
charged to the refrigeration cycle.

[0028] Specifically, as the piston 18 moves in a direc-
tion of decreasing the volumetric capacity of the cylinder
bore 26, the refrigerant in the cylinder bore 26 is com-
pressed, and when the pressure in the cylinder bore 26
exceeds a refrigerant discharge pressure, the discharge
valve 52 opens because of the difference between the
pressure in the cylinder bore 26 and the pressure in the
discharge chamber 56. The compressed refrigerant is
guided through the discharge hole 48 into the discharge
chamber 56 and then is discharged to the refrigeration
cycle through the discharge pipe 60.

[0029] Subsequently, as the piston 18 moves from its
top dead center in a direction of increasing the volumetric
capacity of the cylinder bore 26, the pressure in the cyl-
inder bore 26 lowers. Since the pressure in the cylinder
bore 26 lowers, the discharge valve 52 closes due to the
difference between the pressure in the cylinder bore 26
and the pressure in the discharge chamber 56.

When the pressure in the cylinder bore 26 drops below
arefrigerant suction pressure, the suction valve 50 opens
because of the difference between the pressure in the
cylinder bore 26 and the pressure in the suction chamber
54. The refrigerant in the refrigeration cycle is guided
through the suction pipe 58 into the suction chamber 54
and then drawn into the cylinder bore 26 via the suction
hole 46.

[0030] Then, as the piston 18 moves from its bottom
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dead center in a direction of decreasing the volumetric
capacity of the cylinder bore 26, the refrigerant in the
cylinder bore 26 is compressed. In this manner, a series
of processes, namely, suction of the refrigerant from the
refrigeration cycle into the cylinder bore 26, compression
of the refrigerant in the cylinder bore 26 and discharge
of the refrigerant to the refrigeration cycle, repeatedly
takes place.

[0031] Asthe compressor 1 operates in the aforemen-
tioned manner, the lubricating oil drawn upward from the
oil reservoir 76 into the oil passage 70 flows out of the
oil passage 70 and then scatters parabolically inside the
hermetic container 2. The lubricating oil thus scattered
flows down toward the eccentric shaft section 22 and
lubricates the large end portion 62 and its vicinities. Fur-
ther, the lubricating oil is scattered toward the piston 18
by a flange 22b formed on the eccentric shaft section 22
and lubricates a skirt 18a of the piston 18 and its vicinities.
[0032] Ontheotherhand,partofthe lubricating oil flow-
ing out of the oil passage 70 moves upward due to cen-
trifugal force along outer peripheral grooves, not shown,
formed in the crankshaft 14, thus forming an oil film in
the gap between the crankshaft 14 and the frame 36 to
lubricate the bearing 42, and is guided toward the upper
end of the crankshaft 14. On reaching the upper end face
40b of the cylindrical section 40, the lubricating oil lubri-
cates the bearing 44 and then flows down by gravity to
the oil reservoir 76. The lubricating oil that failed to pass
through the bearing 44 moves further upward along an
inner wall surface 10a of the rotor 10 up to the upper end
of the rotor 10, is scattered outward due to the centrifugal
force produced by the rotation of the rotor 10 to cool the
stator 8, and flows down by gravity to the oil reservoir 76.
[0033] Oil mist drawn into the cylinder bore 26 to lubri-
cate the skirt 18a of the piston 18 and its vicinities enters,
together with the refrigerant gas leaking from the cylinder
bore 26, the gap between the piston 18 and the cylinder
block 16 for sealing and lubrication of the piston 18. The
lubricating oil that adheres to a wall surface 54a of the
suction chamber 54 at this time flows down by gravity to
the oil reservoir 76. The lubricating oil thus reaching the
oil reservoir 76 is again drawn up through the oil pipe 72
and circulates in the hermetic container 2 while contrib-
uting to lubrication and sealing of the individual sliding
parts of the electric motor 4 and compression mechanism
6.

[0034] In this embodiment, as illustrated in FIG. 3, the
hermetic container 2 has a shell structure constituted by
two shells, namely, a top shell 78 covering the electric
motor 4 and a bottom shell 80 surrounding the compres-
sion mechanism 6. The crankshaft 14 and the connecting
rod 20 are arranged inside the hermetic container 2 such
thatthe former is positioned substantially perpendicularly
to the latter, and thus, the electric motor 4 is housed with
its longitudinal axis directed in a depth direction of the
top shell 78. The top shell 78 has a depth greater than
that of the bottom shell 80. The compression mechanism
6, on the other hand, is housed with its longitudinal axis
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directed in a radial direction of the bottom shell 80, and
the bottom shell 80 has a smaller depth than the top shell
78.

[0035] The shells 78 and 80 have protruding edges
defining respective open ends 78a and 80a and having
root faces, and the root faces are butted against each
other to form a groove 82. The shells 78 and 80 are joined
together by welding operation performed once to form a
weld bead 84 continuously extending over the whole cir-
cumference of the groove 82. That is, the shells 78 and
80 are joined together by butt welding executed once
along a single butt joint thereof.

[0036] The bottom shell 80 is formed by forging and
molding and has a grip 86 which is clamped during the
forging and molding. The grip 86 is formed as an outward
protruding portion 80c of the bottom shell 80, the outward
protruding portion 80c being located radially inward with
respect to a side 80b of the bottom shell 80. The oil res-
ervoir 76 is formed in the inside bottom 2a opposite to
and corresponding in position to the grip 86, as a recess
with a shape similar to the external form of the grip 86.
That is, the bottom shell 80 has a nearly uniform wall
thickness from its side 80b through to its outward pro-
truding portion 80c.

[0037] Abase plate 88 is fitted around the outward pro-
truding portion 80c serving as the grip 86, to permit the
compressor 1 to be stably placed. By attaching a rubber
vibration insulator or the like, not shown, to the lower
surface of the base plate 88, it is possible to fix the com-
pressor 1 in position while suppressing vibrations during
operation of the compressor 1.

As illustrated in FIG. 4, according to this embodiment,
the bottom shell 80 has two lubricating oil baffle sections
90 formed on an inner wall 80d thereof close to the open
end 80a such that the baffle sections 90 bulge radially
toward the center of the bottom shell 80, that is, toward
the oil reservoir 76. Each baffle section 90 has a profile
of two successive waves bulging toward the oil reservoir
76, and the two baffle sections 90 are located opposite
each other with the oil reservoir 76 therebetween, as
viewed from above the bottom shell 80.

[0038] The frame 36 supporting the stator 8 and the
cylinder block 16, shown in FIG. 1, is fixed on upper sur-
faces 90a of the baffle sections 90, and thus, the baffle
sections 90 also function as a seating section for fixing
the frame 36 to the hermetic container 2.

The grip 86, the oil reservoir 76 and the baffle sections
90 are formed collectively at the same time that the bot-
tom shell 80 is formed by forging and molding.

[0039] In the aforementioned compressor 1 of the first
embodiment, the lubricating oil scattered in the hermetic
container 2, especially in the bottom shell 80, by the oll
pipe 72 rotating in a clockwise direction, for example, as
viewed from above the bottom shell 80, the lubricating
oil released from the oil passage 70, and the lubricating
oil scattered due to collision with the flange 22b adhere
to theinnerwall 80d ofthe bottom shell 80. The lubricating
oil thus adhering to the inner wall 80d tends to move in
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a circumferential direction of the bottom shell 80 along
the inner wall 80d.

[0040] As indicated by arrows in FIG. 5, however, the
scattered lubricating oil, indicated by (a), directly collides
with the baffle section 90, as indicated by (b), or if it does
not collide directly with the baffle section 90, the lubricat-
ing oil adheres to the inner wall 80d, as indicated by (c),
then moves circumferentially along the inner wall 80d
and ascends the baffle section 90, whereupon the mov-
ing velocity of the lubricating oil substantially lowers be-
cause of the baffle section 90. The lubricating oil thus
decelerated no longer keeps moving circumferentially
along the inner wall 80d but immediately flows down to
the oil reservoir 76, as indicated by (d). Consequently, a
time T required from the scattering of the lubricating oil
until the lubricating oil flows down to the oil reservoir 76
can be substantially shortened.

[0041] The required time T lengthens with increase in
initial velocity v of the scattered lubricating oil and also
with increase in viscous force of the lubricating oil. Also,
where the compressor 1is smallin size and the maximum
oil storage amount of the oil reservoir 76 is as small as,
for example, 200 cc or thereabout as mentioned above,
the amount of the lubricating oil stored in the oil reservoir
76 may temporarily decrease by a large margin if the
required time T is long. In the worst case, the oil storage
amount becomes zero, with the result that the oil feed
mechanism malfunctions and fails to appropriately sup-
ply the lubricating oil to the individual sliding parts of the
electric motor 4 and compression mechanism 6, giving
rise to a problem that the lubrication performance of the
compressor 1 significantly lowers.

[0042] According tothe embodiment, by contrast, even
in the case where the compressor 1 is operated at high
rotational speeds while using lubricating oil with large
viscous force and the maximum oil storage amount of
the oil reservoir 76 is small, the circulation efficiency of
the lubricating oil can be enhanced, making it possible
toimprove the lubrication performance of the compressor
1.

Also, the frame 36 is fixed to the baffle sections 90, so
that the baffle sections 90 can be used as the seating
section for fixing the frame 36 to the hermetic container
2. Thus, the frame 36 can be fixed to the hermetic con-
tainer 2 without the need to use a different portion or a
separate member, whereby the productivity of the com-
pressor 1 can be improved.

[0043] Further, the baffle sections 90 and the oil res-
ervoir 76 are formed collectively at the same time that
the bottom shell 80 is formed by forging and molding.
The baffle sections 90 and the oil reservoir 76 can there-
fore be formed easily without the need for separate mem-
bers or additional machining, so that the productivity of
the compressor 1 improves.

Furthermore, two baffle sections 90 are provided, each
having a profile of two successive waves bulging toward
the oil reservoir 76. Thus, compared with the case where
a single bulge is provided per baffle section 90, or the
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case where only one baffle section 90 is provided, the
scattered lubricating oil collides directly against the baffle
section 90 with a higher probability, and even if the lubri-
cating oil does not collide directly with the baffle section
90, the lubricating oil adhering to the inner wall 80d and
moving circumferentially along the inner wall 80d en-
counters the baffle section 90 more frequently. Accord-
ingly, the lubricating oil can be decelerated more effec-
tively, making it possible to further shorten the required
time T from the scattering of the lubricating oil until the
lubricating oil flows down to the oil reservoir 76. Thus,
even in the case where the compressor 1 is operated at
high rotational speeds while using lubricating oil with
large viscous force and the maximum oil storage amount
of the oil reservoir 76 is small, the circulation efficiency
of the lubricating oil can be further enhanced, making it
possible to further improve the lubrication performance
of the compressor 1.

[0044] The presentinvention is not limited to the fore-
going embodiment and may be modified in various ways.
For example, the baffle sections 90 to be formed are not
limited in shape to the ones of the above embodimentin
which the baffle sections 90 protrude from the inner wall
80d toward the oil reservoir 76. The baffle sections 90
may have various other shapes and also a desired
number of baffle sections may be formed insofar as the
baffle sections 90 are capable of disturbing the circum-
ferential flow of the lubricating oil along the inner wall 80d
to decelerate the lubricating oil and thereby guiding the
lubricating oil to the oil reservoir 76. Specifically, the baffle
sections 90 may be in the form of plates provided on the
inner wall 80d, or wavy recesses formed in part of the
inner wall 80d, or circumferential jagged irregularities
formed on the inner wall 80d, or circumferential step-like
irregularities formed on the inner wall 80d.

[0045] Also, in the above embodiment, carbon dioxide
refrigerantis exemplified as the working fluid for the com-
pressor 1, but the working fluid to be used is not limited
to the carbon dioxide refrigerant. Where carbon dioxide
refrigerant is used as the working fluid, however, the
working fluid discharged from the compression mecha-
nism 6 is in a supercritical state and thus the pressure
thereof is very high. Since the temperature of the interior
of the compressor 1 becomes high, lubricating oil with
relatively high viscosity is used in order to prevent the oil
film from failing to form because of lowering of the vis-
cosity at high temperatures. When the temperature of
the interior of the compressor 1 is low, on the other hand,
the scattered lubricating oil tends to return slowly be-
cause the viscosity of the lubricating oil is high. With the
aforementioned configuration, the circulation efficiency
of the lubricating oil can be enhanced even if the viscosity
of the lubricating oil is high and thus the scattered lubri-
cating oil tends to return slowly, so that the lubrication
performance of the compressor 1 can advantageously
be improved.

[0046] Further, in the foregoing embodiment, the dis-
placement type compressor 1 is explained by way of ex-
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ample. The present invention is applicable to hermetic
type fluid machines in general, such as scroll compressor
and expander, and fluid machines to which the invention
is applied can of course be used as devices constituting
refrigeration cycles incorporated in apparatuses other
than automatic vending machines.

Explanation of Reference Signs

[0047]

1 compressor (fluid machine)

2 hermetic container

2a inside bottom

4 electric motor (driving unit)

6 compression mechanism (driven unit)

14 crankshaft (rotary shaft)

36 frame

70 oil passage (oil feed mechanism)
72 oil pipe (oil feed mechanism)

76 oil reservoir

80 bottom shell

80d inner wall

90 baffle section

Claims

1. A fluid machine in which a driving unit and a driven
unit to which driving force of the driving unit is trans-
mitted through a rotary shaftare housed in a hermetic
container, comprising:

an oil reservoir located at an inside bottom of
the hermetic container and storing lubricating
oil; and

an oil feed mechanism configured to rotate to-
gether with the rotary shaft to supply the lubri-
cating oil in the oil reservoir to individual sliding
parts of the driving and driven units,

wherein the hermetic container has a baffle sec-
tion provided on an inner wall thereof and con-
figured to disturb a circumferential flow of the
lubricating oil along the inner wall.

2. The fluid machine according to claim 1, wherein the
baffle section protrudes from the inner wall of the
hermetic container toward the oil reservoir.

3. The fluid machine according to claim 2, further com-
prising a frame supporting the driving unit and the
driven unit,
wherein the frame is fixed to the baffle section of the
hermetic container.

4. The fluid machine according to claim 3, wherein:

the hermetic container includes a bottom shell
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formed by forging and molding, and

the baffle section is formed simultaneously with
the formation of the bottom shell by forging and
molding.

The fluid machine according claim 4, wherein the oil
reservoir is formed simultaneously with the formation
of the bottom shell by forging and molding.

The fluid machine according to claim 5, wherein the
baffle section has a profile of successive waves bulg-
ing toward the oil reservoir.

The fluid machine according to any one of claims 1
to 6, wherein the baffle section includes a plurality
of baffle sections.

The fluid machine according to any one of claims 1
to 7, wherein pressure of a working fluid drawn into
and discharged from the driven unit prevails in an
interior of the hermetic container, and the working
fluid is carbon dioxide refrigerant.
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