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(54) ROTARY COMPRESSOR

(57) Provided is a rotary compressor that: removes
limitations such as restrictions on intake pipe diameter,
seal limits on a separator plate, and assembly limits on
a rotating shaft; makes possible a limit design exceeding
that of the present situation; and achieves increased ef-
ficiency, a reduced number of components, and a sim-
plified assembly. A multi-cylinder rotary compressor (1)
provided with a plurality of cylinders (8, 9), wherein a
rotating shaft (3) provided with a plurality of eccentric
shaft parts (4, 5) at prescribed intervals in an axial direc-
tion is divided by a center shaft part (6) between the ec-
centric shaft parts (4, 5) into a rotating shaft having a
divided structure that can be integrally linked, and the
plurality of cylinders (8, 9) have cylinder chambers (16,
17) formed in both end surfaces, resulting in an integrat-
ed-structure cylinder (11) in which a separator plate (10)
partitioning the cylinder chambers (16, 17) is integrally
formed in the center.
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Description

Technical Field

[0001] The present invention relates to a multi-cylinder
rotary compressor provided with a plurality of cylinders.

Background Art

[0002] In single-stage multi-cylinder rotary compres-
sors or multi-stage rotary compressors, a plurality of cyl-
inder chambers are constituted by providing a plurality
of cylinders in the direction of a rotating shaft, sandwich-
ing a separator plate between the cylinders, closing one
end of each cylinder using the separator plate, and clos-
ing the other end using each bearing member. A rotor
(piston) that rotates along an inner peripheral surface of
each cylinder chamber is rotatably provided in an eccen-
tric shaft part of the rotating shaft (crankshaft), and a
compression operation is performed by the eccentric ro-
tation of the rotor.
[0003] In such rotary compressors, during assembling,
it is necessary to pass the eccentric shaft part of the ro-
tating shaft through a through-hole of the separator plate.
Therefore, the diameter of the hole is increased, and as-
sembling is made easy. However, this makes it impossi-
ble to ensure the sealing performance of the cylinder
chambers. Therefore, as illustrated in Patent Document
1, there is provided a rotary compressor in which a ro-
tating shaft is made dividable by a center shaft part be-
tween eccentric shaft parts, and the divided rotating
shafts are integrally linked with each other after a sepa-
rator plate is inserted into the center shaft part.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2010-121481

Summary of Invention

Technical Problem

[0005] The points for increasing the efficiency of the
multi-cylinder rotary compressors are as follows. (1) To
reduce leakage loss by making the cylinder width (thick-
ness) small, and shortening the axial seal length between
the outer peripheral surface of the rotor and the inner
peripheral surface of the cylinder, and (2) To make the
diameter of a journal part, the diameter of an eccentric
shaft part, and the external diameter of the rotor small,
respectively, and reduce the sliding loss during the rota-
tion of the rotor. However, in the structures of the rotary
compressors in the present situation, there were the fol-
lowing restrictions, and it was difficult to make a design
that satisfies all of these points.

[0006]

A. Restrictions on intake pipe diameter: if the cylinder
width (thickness) is made small, the pipe diameter
of an intake pipe connected to the cylinder is restrict-
ed along with this, it is impossible to ensure a re-
quired pipe diameter, and efficiency is lowered due
to an increase in intake pressure loss.
B. Seal limits on separator plate: the diameter of the
through-hole of the separator plate becomes a re-
striction on ensuring sealing performance, and con-
sequently, the diameter cannot be made large un-
necessarily, which becomes a restriction on assem-
bling.
C. Assembly limits on rotating shaft: although the
eccentric shaft part of the rotating shaft should be
passed through the diameter of the through-hole of
the separator plate, the diameter of the through-hole
cannot be increased. This hinders assembly per-
formance, and becomes a hindrance on increasing
the eccentricity of the eccentric shaft part.

[0007] Although the seal limits on the separator plate
and the assembly limits on the rotating shaft can be re-
laxed by configuring the rotating shaft so as to be divid-
able between the eccentric shaft parts as in Patent Doc-
ument 1, the restrictions on intake pipe diameter cannot
be eliminated. Additionally, even if the rotating shaft has
the divided structure, it is necessary to assemble a com-
pression mechanism by individually incorporating a plu-
rality of cylinders and separator plates, a pair of bearing
members provided at both ends of the cylinders, and the
like, and install these within a housing, and improvements
in the reduction of the number of components, simplified
assembly, and the like could not be expected.
[0008] The invention has been made in view of such
circumstances, and an object thereof is to provide a rotary
compressor that removes restrictions on intake pipe di-
ameter, seal limits on a separator plate, assembly limits
on a rotating shaft, and the like, makes possible a design
with limitations exceeding that of the present situation,
and achieves increased efficiency, a reduced number of
components, and simplified assembly.

Solution to Problem

[0009] In order to solve the above problems, the rotary
compressor of the invention adopts the following means.
That is, the multi-cylinder rotary compressor related to
the invention is a multi-cylinder rotary compressor includ-
ing a plurality of cylinders. A rotating shaft provided with
a plurality of eccentric shaft parts at predetermined inter-
vals in an axial direction is divided by a center shaft part
between the eccentric shaft parts into a rotating shaft
having a divided structure that can be integrally linked.
The plurality of cylinders have cylinder chambers formed
in both end surfaces, resulting in an integrated-structure
cylinder in which a separator plate partitioning the cylin-
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der chambers is integrally formed in the center.
[0010] According to this configuration, even if a
through-hole provided in the separator plate has a hole
diameter that gives priority to ensuring of sealing per-
formance, the eccentric shaft parts can be easily assem-
bled without being passed through the through-hole of
the separator plate by passing the center shaft part of
the rotating shaft having the divided structure through
the through-hole of the separator plate, and then inte-
grally linking the center shaft part with the through-hole.
Additionally, even if leakage loss is reduced by making
the width (thickness) small, the width (thickness) of the
integrated-structure cylinder can be increased by the
thickness of the separator plate, and an intake port and
an intake pipe connection hole can be provided within
the increased cylinder width (thickness). Therefore, it is
possible to set the diameter of the intake port or the pipe
diameter of an intake pipe without being restricted by the
cylinder width. Therefore, a design in which restrictions
on the intake pipe diameter of the intake pipe, seal limits
on the separator plate, assembly limits on the rotating
shaft, and the like are removed is made possible, and
increased efficiency of the multi-cylinder rotary compres-
sor, a reduced number of components, and simplified
assembly can be achieved.
[0011] In the above rotary compressor, the plurality of
cylinder chambers of which both ends are closed may
be formed by bearing members being installed in both
end surfaces of the integrated-structure cylinder, and the
rotating shaft may be rotatably supported via the bearing
members in both the end surfaces.
[0012] According to this configuration, the plurality of
cylinder chambers of which both ends are closed by the
integrally formed separator plate can be formed by in-
stalling the bearing members, respectively, in both the
end surfaces of the integrated-structure cylinder, and the
rotating shaft can be rotatably supported via the pair of
bearing members. Therefore, compared to a multi-cylin-
der rotary compressor of a related-art type in which a
separator plate that is a separate component is sand-
wiched and assembled between a plurality of cylinders
having separate configurations, and bearing members
are incorporated into both ends of the separator plate,
the number of components can be reduced, and simpli-
fication of the configuration and assembly of the compo-
nents, downsizing, and the like can be achieved.
[0013] In any rotary compressor of the above-de-
scribed rotary compressors, an intake port and an intake
pipe connection hole that extend radially outward from
each of the cylinder chambers may be provided in the
integrated-structure cylinder, and at least a portion from
one end of a peripheral region around the intake port and
the intake pipe connection hole to the other end thereof
may be a continuous wall.
[0014] According to this configuration, by forming the
cylinder wall from one end of the peripheral region around
the intake port and the intake pipe connection hole that
extend in the radial direction from each of the cylinder

chambers to the other end thereof as the continuous wall,
an intake port and an intake pipe connection hole with
larger diameter can be provided without being restricted
by the width of the individual cylinder. Therefore, even if
the cylinder width is made small, the diameter of the in-
take port or the pipe diameter of the intake pipe is not
restricted, a problem such that intake efficiency is low-
ered due to an increase in pressure loss can be solved,
and increased efficiency can be achieved.
[0015] In the above rotary compressor, a plurality of
intake ports and intake pipe connection holes may be
provided to correspond to the plurality of cylinder cham-
bers.
[0016] According to this configuration, even if a plural-
ity of intake ports and intake pipe connection holes are
provided to correspond to the plurality of cylinder cham-
bers, the integrated-structure cylinder is adopted. Ac-
cordingly, intake ports and intake pipe connection holes
with larger diameter can be provided without being re-
stricted by the width of the individual cylinders. Therefore,
even if the cylinder width is made small, the diameter of
the intake ports or the pipe diameter of the intake pipes
is not restricted, a problem such that intake efficiency is
lowered due to an increase in pressure loss can be
solved, and increased efficiency can be achieved.
[0017] In the above rotary compressor, the intake port
may be one intake port that branches so as to straddle
the separator plate and communicate with the plurality
of cylinder chambers, and one intake pipe connection
hole may be provided to communicate with the intake
port.
[0018] According to this configuration, the one larger
common intake port and the one intake pipe connection
hole communicating with this common intake port can be
provided in the integrated-structure cylinder correspond-
ing to the width of the plurality of cylinders. Accordingly,
refrigerant gas can be made to be taken into the plurality
of cylinder chambers via the intake port having the branch
configuration. Therefore, even if the cylinder width is
made small, the diameter of the intake port or the pipe
diameter of the intake pipe is not restricted, a problem
such that intake efficiency is lowered due to an increase
in pressure loss can be solved, increased efficiency can
be achieved, and the simplification of configuration and
cost reduction can be achieved by making an intake pipe
system a single system.
[0019] In the above rotary compressor, the intake port
may be one intake port that communicates with the plu-
rality of cylinder chambers so as to straddle the separator
plate, and one intake pipe connection hole may be pro-
vided in communication with the intake port.
[0020] According to this configuration, the one larger
common intake port and the one intake pipe connection
hole communicating with this common intake port can be
provided in the integrated-structure cylinder correspond-
ing to the width of the plurality of cylinders. Accordingly,
refrigerant gas can be made to be taken into the plurality
of cylinder chambers via the intake port having a size so
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as to straddle the separator plate. Therefore, even if the
cylinder width is made small, the diameter of the intake
port or the pipe diameter of the intake pipe is not restrict-
ed, a problem such that intake efficiency is lowered due
to an increase in pressure loss can be solved, increased
efficiency can be achieved, and the simplification of con-
figuration and cost reduction can be achieved by making
an intake pipe system a single system. Advantageous
Effects of Invention
[0021] According to this invention, even if the through-
hole provided in the separator plate has a hole diameter
that gives priority to ensuring of sealing performance, the
eccentric shaft parts can be easily assembled without
being passed through the through-hole of the separator
plate by passing the center shaft part of the rotating shaft
having the divided structure through the through-hole of
the separator plate, and then integrally linking the center
shaft part with the through-hole. Additionally, even if leak-
age loss is reduced by making the cylinder width (thick-
ness) small, the width (thickness) of the integrated-struc-
ture cylinder can be increased by the thickness of the
separator plate, and the intake port and the intake pipe
connection hole can be provided within the increased
cylinder width (thickness). Therefore, it is possible to set
the diameter of the intake port or the pipe diameter of the
intake pipe without being restricted by the cylinder width.
Therefore, a design in which restrictions on the intake
pipe diameter of the intake pipe, seal limits on the sep-
arator plate, assembly limits on the rotating shaft, and
the like are removed is made possible, and increased
efficiency of the multi-cylinder rotary compressor, a re-
duced number of components, and simplified assembly
can be achieved.

Brief Description of Drawings

[0022]

Fig. 1 is a longitudinal sectional view of a rotary com-
pressor related to a first embodiment of the invention.
Fig. 2 is a longitudinal sectional view of a rotary com-
pressor related to a second embodiment of the in-
vention.
Fig. 3 is a longitudinal sectional view of a rotary com-
pressor related to a third embodiment of the inven-
tion.

Description of Embodiments

[0023] Hereinafter, embodiments related to the inven-
tion will be described with reference to the drawings.

[First Embodiment]

[0024] Hereinafter, a first embodiment of the invention
will be described with reference to Fig. 1.
[0025] A longitudinal sectional view of a rotary com-
pressor related to the first embodiment of the invention

is illustrated in Fig. 1.
[0026] A rotary compressor 1 of the present embodi-
ment can be applied to a single-stage multi-cylinder ro-
tary compressor or a multi-stage rotary compressor, and
a two-cylinder type hermetic rotary compressor provided
with two cylinders is illustrated herein. The rotary com-
pressor 1 is provided with a sealed housing 2, and has
a configuration in which a rotary compression mecha-
nism 7 driven via a rotating shaft (crankshaft) 3 by a motor
(not illustrated) provided at an upper part within the
sealed housing 2 is provided in a lower part in the sealed
housing 2.
[0027] The rotating shaft (crankshaft) 3 has an upper
part inked with a rotor of the electric motor and is rota-
tionally driven by the electric motor, and has first and
second eccentric shaft parts (crank part) 4 and 5 provided
at a lower part thereof so as to shift from each other with
a phase of about 180 degrees in two upper and lower
places at a predetermined interval. The rotating shaft 3
is divided by a center shaft part 6 between the first and
second eccentric shaft parts 4 and 5 into two upper and
lower pieces, and is configured such that the eccentric
shaft parts are capable of being integrally linked with each
other by screw linking or concavo-convex linking. In ad-
dition, it is natural that the linking of the rotating shaft 3
divided into two pieces may be performed by means other
than the screw linking or the concavo-convex linking.
[0028] The rotary compression mechanism 7 is provid-
ed with an integrated-structure cylinder 11 having a con-
figuration in which a first cylinder 8 is formed in an upper
end surface, a second cylinder 9 is formed in a lower end
surface, and a separator plate 10 partitioning the first
cylinder 8 and the second cylinder 9 is integrally formed
in the center. The separator plate 10 is provided with a
through-hole 12 having a diameter such that at least the
center shaft part 6 of the rotating shaft 3 is capable of
passing through the through-hole.
[0029] When an upper bearing member 13 and a lower
bearing member 14 are respectively fixed to and installed
in an upper end surface and a lower end surface of the
integrated-structure cylinder 11 via a plurality of bolts 15,
an upper surface and a lower surface of the first cylinder
8 and the second cylinder 9 are sealed, respectively. This
allows the first cylinder chamber 16 and the second cyl-
inder chamber 17 serving as closed spaces to be con-
figured.
[0030] The upper bearing member 13 and the lower
bearing member 14 rotatably support lower regions of
the rotating shaft 3 in two upper and lower places with
the integrated-structure cylinder 11 interposed therebe-
tween. Covers 18 and 19 are respectively and integrally
tightened to and formed in outer surfaces of the upper
bearing member 13 and the lower bearing member 14
via the plurality of bolts 15, and discharge chambers 20
and 21 that discharge compressed gas are formed in the
outer surfaces.
[0031] Additionally, the upper bearing member 13 has
a configuration in which the rotary compression mecha-
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nism 7 is fixed to and installed within the sealed housing
2 by being plug-welded or crimped to an inner peripheral
surface of the sealed housing 2 in a plurality of places
(for example, three places). In addition, the integrated-
structure cylinder 11 is fixed to and installed in the upper
bearing member 13, and the lower bearing member 14
is fixed to and installed in the integrated-structure cylinder
11.
[0032] The first and second eccentric shaft parts 4 and
5 provided at the rotating shaft 3 are respectively provid-
ed to correspond to the inside of the first cylinder chamber
16 and the inside of the second cylinder chamber 17.
Rotors (pistons) 22 and 23 are respectively and rotatably
fitted to outer peripheries of the first and second eccentric
shaft parts 4 and 5. Rotors 22 and 23 are rotated along
inner peripheral surfaces of the first cylinder chamber 16
and the second cylinder chamber 17 by the eccentric
rotation of the first and second eccentric shaft parts 4
and 5.
[0033] Additionally, blade grooves (not illustrated) are
respectively provided to correspond to the first cylinder
chamber 16 and the second cylinder chamber 17, as be-
ing publicly known, in the integrated-structure cylinder
11. Blades (not illustrated) that slide in the blade grooves
are assembled into the blade grooves in a state where
the blades are pressed against and biased to outer pe-
ripheries of the rotors 22 and 23. The inside of the first
cylinder chamber 16 and the inside of the second cylinder
chamber 17 are configured so as to be partitioned into a
discharge side and an intake side by the blades.
[0034] Moreover, a plurality of intake ports 24 and 25
and a plurality of intake pipe connection holes 26 and 27
that extend radially outward from the cylinder chambers
16 and 17 are respectively provided to correspond to the
first cylinder chamber 16 and the second cylinder cham-
ber 17 in the integrated-structure cylinder 11. Intake
pipes 28 and 29 from an accumulator or the like are con-
figured so as to be connectable to the intake pipe con-
nection holes 26 and 27. Accordingly, low-pressure re-
frigerant gas is taken into the first cylinder chamber 16
and the second cylinder chamber 17 via the intake ports
24 and 25 from the intake pipes 28 and 29.
[0035] In the integrated-structure cylinder 11, a periph-
eral region in which at least the intake ports 24 and 25
and the intake pipe connection holes 26 and 27 are pro-
vided is configured such that a cylinder wall from one end
of the integrated-structure cylinder 11 to the other end
thereof is a continuous wall and intake ports 24 and 25
and intake pipe connection holes 26 and 27 with larger
diameter are capable of being drilled therein within the
cylinder width (thickness) without being restricted by the
width (thickness) of the first cylinder chamber 16 and the
second cylinder chamber 17. In addition, the integrated-
structure cylinder 11 may be adapted so as to provide
cutout parts or thickness-reducing parts in other parts
than the intake ports 24 and 25 and the intake pipe con-
nection holes 26 and 27 and further the parts in which
the above blade grooves are provided and to reduce ma-

terial cost or weight.
[0036] By virtue of the configuration described above,
according to the present embodiment, the following work-
ing effects are exhibited.
[0037] In the above rotary compressor 1, the low-pres-
sure refrigerant gas taken into the first cylinder chamber
16 and the second cylinder chamber 17 through the in-
take ports 24 and 25 from the intake pipes 28 and 29 is
compressed when the rotating shaft 3 is rotationally driv-
en, and the rotors 22 and 23 are eccentrically rotated
along the inner peripheral surfaces of the first cylinder
chamber 16 and the second cylinder chamber 17 along
with this. Then, the gas compressed to a set pressure is
discharged into the discharge chambers 20 and 21 via
discharge valves and discharge ports, which are not il-
lustrated, is discharged into the sealed housing 2 from
the discharge chambers, and is then delivered to the out-
side of the compressor 1.
[0038] In this multi-cylinder rotary compressor, leak-
age loss can be reduced by making the cylinder width
(thickness) small as mentioned above. However there
were the following problems. That is, if the cylinder width
is made small, the intake pipe diameter is restricted, and
efficiency is lowered due to an increase in intake pressure
loss. Additionally, although it is desired to increase the
diameter of the through-hole of the separator plate to
allow the eccentric shaft part of the rotating shaft to easily
pass therethrough, if the diameter of the through-hole is
increased, ensuring of sealing performance becomes dif-
ficult and lowering in efficiency is caused. Moreover, the
assembly performance of the rotating shaft having the
eccentric shaft part is limited by the diameter of the
through-hole of the separator plate, and eccentricity of
the eccentric shaft part cannot be increased.
[0039] However, in the present embodiment, the rotat-
ing shaft 3 provided with the plurality of eccentric shaft
parts 4 and 5 at predetermined intervals in the axial di-
rection is divided by the center shaft part 6 between the
eccentric shaft parts 4 and 5 into upper and lower pieces
and into a rotating shaft 3 having a divided structure that
can be integrally linked. The plurality of first cylinder 8
and second cylinder 9 have the first cylinder chamber 16
and the second cylinder chamber 17 formed in both end
surfaces, and are configured as the integrated-structure
cylinder 11 in which the separator plate 10 partitioning
the cylinder chambers 16 and 17 is integrally formed in
the center.
[0040] For this reason, even if the through-hole 12 pro-
vided in the separator plate 10 has a hole diameter that
gives priority to ensuring of sealing performance, the ec-
centric shaft parts 4 and 5 can be easily assembled with-
out being passed through the through-hole 12 of the sep-
arator plate 10 by passing the center shaft part 6 of the
rotating shaft 3 having the divided structure through the
through-hole 12 of the separator plate 10, and then inte-
grally linking the center shaft part with the through-hole.
Additionally, even if leakage loss is reduced by making
the width (thickness) of the respective cylinders 8 and 9
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small, the width (thickness) of the integrated-structure
cylinder 11 can be increased by the thickness of the sep-
arator plate 10, and the intake ports 24 and 25 and the
intake pipe connection holes 26 and 27 can be provided
within the increased cylinder width (thickness). There-
fore, it is possible to set the diameter of the intake ports
24 and 25 or the pipe diameter of the intake pipes 28 and
29 without being restricted by the cylinder width.
[0041] Accordingly, it is possible to remove limitations
or restrictions, such as restrictions on the intake pipe di-
ameter of the intake pipes 28 and 29, seal limits on the
separator plate 10, and assembly limits on the rotating
shaft 3, a design exceeding that in the present situation
is made possible, and increased efficiency of the multi-
cylinder rotary compressor 1, a reduced number of com-
ponents, and simplified assembly can be achieved.
[0042] Additionally, the present embodiment has a
configuration in which the plurality of first cylinder cham-
ber 16 and second cylinder chamber 17 of which both
ends are closed by installing the upper bearing member
13 and the lower bearing member 14 are formed in both
the end surfaces of the integrated-structure cylinder 11,
and the rotating shaft 3 is rotatably supported by the up-
per bearing member 13 and the lower bearing member
14 on both the end surfaces. For this reason, the plurality
of first cylinder chamber 16 and second cylinder chamber
17 of which both ends are closed by the integrally formed
separator plate 10 can be formed by installing the upper
bearing member 13 and the lower bearing member 14 in
both the end surfaces of the integrated-structure cylinder
11, and the rotating shaft 3 can be rotatably supported
by the pair of upper bearing member 13 and lower bearing
member 4.
[0043] Therefore, compared to a multi-cylinder rotary
compressor of a related-art type in which a separator
plate that is a separate component is sandwiched and
assembled between a plurality of cylinders that are sep-
arately configured, and bearing members are incorporat-
ed into both ends of the separator plate, the number of
components can be markedly reduced, and simplification
of the configuration and assembly of the components,
downsizing, and the like can be achieved.
[0044] Moreover, the intake ports 24 and 25 and the
intake pipe connection holes 26 and 27 that extend ra-
dially outward from the cylinder chambers 16 and 17 are
provided in the integrated-structure cylinder 11, and at
least a portion from one end of a peripheral region around
the intake ports and the intake pipe connection holes to
the other end thereof is configured as a continuous wall.
In this way, by forming the cylinder wall from one end of
the peripheral region around the intake ports 24 and 25
and the intake pipe connection holes 26 and 27 that ex-
tend in the radial direction from the cylinder chambers
16 and 17 to the other end thereof as the continuous wall,
intake ports 24 and 25 and intake pipe connection holes
26 and 27 with larger diameter can be provided without
being restricted by the width (thickness) of the first cyl-
inder 8 and the second cylinder 9.

[0045] For this reason, even if leakage loss is reduced
by making the cylinder width of the first cylinder 8 and
the second cylinder 9 small, the diameter of the intake
ports 24 and 25 or the pipe diameter of the intake pipes
28 and 29 is not restricted by this, and a problem such
that intake efficiency is lowered due an increase in pres-
sure loss can be solved.
[0046] Additionally, in the present embodiment, the
plurality of intake ports 24 and 25 and the plurality of
intake pipe connection holes 26 and 27 are provided to
correspond to the plurality of cylinder chambers 16 and
17. For this reason, even in a configuration in which the
plurality of intake ports 24 and 25 and intake pipe con-
nection holes 26 and 27 are provided to correspond to
the plurality of cylinder chambers 16 and 17, the integrat-
ed-structure cylinder 11 is adopted. Accordingly, intake
ports 24 and 25 and intake pipe connection holes 26 and
27 with larger diameter can be provided without being
restricted by the respective cylinder width (thickness).
Accordingly, even if the cylinder width (thickness) is
made small, the diameter of the intake ports 24 and 25
or the pipe diameter of the intake pipes 28 and 29 is not
restricted, a problem such that intake efficiency is low-
ered due to an increase in pressure loss can be solved,
and increased efficiency can be achieved.

[Second Embodiment]

[0047] Next, a second embodiment of the invention will
be described with reference to Fig. 2.
[0048] The present embodiment is different from the
above-described first embodiment in the configuration of
an intake port 30 and an intake pipe connection hole 31.
Since the other points are the same as those of the first
embodiment, the description thereof will be omitted.
[0049] In the present embodiment, as illustrated in Fig.
2, one thick intake pipe 32 is made connectable by pro-
viding one large common intake port 30 that branches
so as to straddle the separator plate 10 and communicate
with the plurality of cylinder chambers 16 and 17 and by
providing one large common intake pipe connection hole
31 communicating with the intake port 30.
[0050] In this way, by forming the intake port 30 into
the one common intake port 30 that branches so as to
straddle the separator plate 10 and communicates with
the plurality of cylinder chambers 16 and 17 and by pro-
viding the one common intake pipe connection hole 31
communicating with the intake port 30, the one larger
common intake port 30 and the one intake pipe connec-
tion hole 31 communicating with this common intake port
can be provided in the integrated-structure cylinder 11
corresponding to the width of the plurality of cylinders,
and refrigerant gas can be made to be taken into the
plurality of cylinder chambers 16 and 17 via the larger
intake port 30 having the branch configuration.
[0051] For this reason, even if the cylinder width (thick-
ness) is made small, the diameter of the intake port 30
or the pipe diameter of the intake pipe 32 is not restricted
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by this, a problem such that intake efficiency is lowered
due an increase in pressure loss can be solved, further
increased efficiency can be achieved, and the simplifica-
tion of configuration and cost reduction can be achieved
by making an intake pipe system a single system.

[Third Embodiment]

[0052] Next, a third embodiment of the invention will
be described with reference to Fig. 3.
[0053] The present embodiment is different from the
above-described first embodiment in the configuration of
an intake port 33 and an intake pipe connection hole 34.
Since the other points are the same as those of the first
embodiment, the description thereof will be omitted.
[0054] In the present embodiment, as illustrated in Fig.
3, one thick intake pipe 35 is made connectable by pro-
viding one large common intake port 33 communicating
with the plurality of cylinder chambers 16 and 17 so as
to straddle the separator plate 10 and providing one large
common intake pipe connection hole 34 communicating
with the intake port 33.
[0055] In this way, by forming the intake port 33 into
the one common intake port 33 communicating with the
plurality of cylinder chambers 16 and 17 so as to straddle
the separator plate 10 and by providing the one common
intake pipe connection hole 34 communicating with the
intake port 33, the one larger common intake port 33 and
the one intake pipe connection hole 34 communicating
with this common intake port can be provided in the in-
tegrated-structure cylinder 11 corresponding to the width
of the plurality of cylinders, and refrigerant gas can be
made to be taken into the plurality of cylinder chambers
16 and 17 via the single larger intake port 33.
[0056] For this reason, even if the cylinder width (thick-
ness) is made small, the diameter of the intake port 33
or the pipe diameter of the intake pipe 35 is not restricted
by this, a problem such that intake efficiency is lowered
due an increase in pressure loss can be solved, further
increased efficiency can be achieved, and the simplifica-
tion of configuration and cost reduction can be achieved
by making an intake pipe system a single system.
[0057] In addition, the invention is not limited to the
inventions related to the above embodiments, and ap-
propriate changes can be made without departing from
the scope of the invention. For example, an example in
which the upper bearing member 13 is fixed to and in-
stalled in the sealed housing 2 by welding, crimping, or
the like, the integrated-structure cylinder 11 is installed
in the resulting sealed housing with the bolts 15, and the
lower bearing member 14 is installed in the integrated-
structure cylinder 11 with the bolts 15 has been described
in the above embodiment. However, the invention is not
limited to this. A configuration may be adopted in which
the integrated-structure cylinder 11 is fixed to and in-
stalled in the sealed housing 2, and the upper bearing
member 13 and the lower bearing member 14 are fixed
and installed with the bolts 15.

[0058] Additionally, in the above embodiment, the sin-
gle-stage multi-cylinder rotary compressor 1 has been
described. However, it is natural that the rotary compres-
sor 1 may be applied to a multi-stage rotary compressor
in which one cylinder of the first cylinder 8 and the second
cylinder 9 is a low-stage compressing cylinder, and the
other cylinder is a high-stage compressing cylinder.

Reference Signs List

[0059]

1: ROTARY COMPRESSOR
3: ROTATING SHAFT
4: FIRST ECCENTRIC SHAFT PART
5: SECOND ECCENTRIC SHAFT

PART
6: CENTER SHAFT PART
8: FIRST CYLINDER
9: SECOND CYLINDER
10: SEPARATOR PLATE
11: INTEGRATED-STRUCTURE CYLIN-

DER
13: UPPER BEARING MEMBER
14: LOWER BEARING MEMBER
16: FIRST CYLINDER CHAMBER
17: SECOND CYLINDER CHAMBER
23, 24, 30, 33: INTAKE PORT
25, 26, 31, 34: INTAKE PIPE CONNECTION HOLE

Claims

1. A multi-cylinder rotary compressor comprising a plu-
rality of cylinders,
wherein a rotating shaft provided with a plurality of
eccentric shaft parts at predetermined intervals in an
axial direction is divided by a center shaft part be-
tween the eccentric shaft parts into a rotating shaft
having a divided structure that can be integrally
linked, and
wherein the plurality of cylinders have cylinder cham-
bers formed in both end surfaces, resulting in an in-
tegrated-structure cylinder in which a separator plate
partitioning the cylinder chambers is integrally
formed in the center.

2. The rotary compressor according to Claim 1,
wherein the plurality of cylinder chambers of which
both ends are closed are formed by bearing mem-
bers being installed in both end surfaces of the inte-
grated-structure cylinder, and the rotating shaft is
rotatably supported via the bearing members in both
the end surfaces.

3. The rotary compressor according to Claim 1 or 2,
wherein an intake port and an intake pipe connection
hole that extend radially outward from each of the
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cylinder chambers are provided in the integrated-
structure cylinder, and at least a portion from one
end of a peripheral region around the intake port and
the intake pipe connection hole to the other end
thereof is a continuous wall.

4. The rotary compressor according to Claim 3,
wherein a plurality of the intake ports and the intake
pipe connection holes are provided to correspond to
the plurality of cylinder chambers.

5. The rotary compressor according to Claim 3,
wherein the intake port is one intake port that branch-
es so as to straddle the separator plate and commu-
nicate with the plurality of cylinder chambers, and
one intake pipe connection hole is provided in com-
munication with the intake port.

6. The rotary compressor according to Claim 3,
wherein the intake port is one intake port that com-
municates with the plurality of cylinder chambers so
as to straddle the separator plate, and one intake
pipe connection hole is provided to communicate
with the intake port.
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