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Description

Technical Field

[0001] The present invention relates to a piston rotor,
a crankshaft, a rotary compressor, and an assembling
method of the crankshaft.

Background Art

[0002] For example, as an apparatus used for com-
pression of a refrigerant in an air conditioner, an appa-
ratus including an accumulator and a compressor is
known. The accumulator separates the refrigerant into
gas and liquid prior to introduction into the compressor.
The compressor and the accumulator are connected by
a suction pipe.
The compressor compresses only the gas phase refrig-
erant supplied from the accumulator through the suction
pipe and generates a high pressure gas phase refriger-
ant.
[0003] For example, PTL 1 describes a compressor
including a shaft (a crankshaft), a roller (a rotor) installed
at an eccentric portion of the shaft, a cylinder having a
cylinder chamber which accommodates the roller, and a
front head and a rear head which serve as bearings at
an end surface of the cylinder.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion, First Publication No. 2010-223034 
CN 103 711 699 A and JP 2014 231752 A disclose other
examples of rotary compressors.

Summary of Invention

Technical Problem

[0005] Here, in the above-described compressor, the
crankshaft may be bent due to a gas load when the re-
frigerant is compressed, and the crankshaft may be in-
clined with respect to the rotor. As a result, the rotor may
come into partial contact with the crankshaft. When such
partial contact occurs, stress generated in the crankshaft
may be partially increased, thus a friction loss may in-
crease, and the performance of the compressor may de-
teriorate, or reliability may be lowered. Therefore, the de-
mand for a compressor which can limit influences from
deflection of the crankshaft is increasing.
[0006] The present invention has been realized to
solve the above-described problems, and an object
thereof is to provide a piston rotor, a crankshaft, a rotary
compressor, and an assembling method of the crank-
shaft capable of minimizing deterioration in performance
of the compressor due to deflection.

Solution to Problem

[0007] According to a first aspect of the present inven-
tion, there is provided a crankshaft of a rotary compressor
as defined in claim 1.
[0008] With such a constitution, even when the crank-
shaft is bent and the first eccentric shaft portion is in-
clined, the position of each of the rotor separate bodies
in the radial direction is shifted to follow the inclination of
the first eccentric shaft portion. Therefore, the region of
the piston rotor in contact with the first eccentric shaft
portion is increased, and the influence of partial contact
can be minimized. As a result, the friction loss between
the piston rotor and the first eccentric shaft portion can
be reduced. Therefore, the reliability of a crankshaft can
also be improved.
[0009] According to a second aspect of the present
invention, the plurality of rotor separate bodies may have
the same lengths in a thickness direction.
[0010] With such a constitution, it is possible to easily
form the piston rotor.
[0011] According to a third aspect of the present inven-
tion, the crankshaft may further include a second eccen-
tric shaft portion which is provided on one side of the
second shaft portion in the direction of the axis, is eccen-
tric in a direction different from that of the first eccentric
shaft portion and has a radial length larger than that of
the second shaft portion and smaller than that of the first
eccentric shaft portion, an annular second piston rotor
which covers the second eccentric shaft portion from an
outside in the radial direction, and a third shaft portion
which extends along the axis and is installed on one side
of the second eccentric shaft portion in the direction of
the axis, and each of the second shaft portion and the
third shaft portion may have a radial length smaller than
that of the first eccentric shaft portion, the first eccentric
shaft portion is disposed to be partially recessed inward
with respect to the first shaft portion in the radial direction,
and a length of each of the rotor separate bodies in the
direction of the axis may be equal to or less than a length
of the second shaft portion in the direction of the axis.
[0012] With such a constitution, an axial center of the
first eccentric shaft portion and an axial center of the re-
spective rotor separate bodies are made to coincide with
each other by moving the rotor separate bodies from the
third shaft portion side in the direction of the axis to a
position of the second shaft portion and moving them in
the radial direction. That is, the plurality of rotor separate
bodies can be smoothly fitted to the first eccentric shaft
portion. Therefore, the length of the second shaft portion
in the direction of the axis can be reduced regardless of
the length of the first piston rotor as a whole in the direc-
tion of the axis. In the crankshaft, the second shaft portion
is most likely to be bent with respect to the first shaft
portion and the third shaft portion. Deflection can be ef-
fectively minimized by reducing the length of the second
shaft portion. Furthermore, the overall length of the shaft
main body in the direction of the axis can be reduced by

1 2 



EP 3 557 067 B1

3

5

10

15

20

25

30

35

40

45

50

55

shortening the second shaft portion. Accordingly, the ri-
gidity of the shaft main body can be increased, and the
likelihood of deflection can be reduced.
[0013] According to a fourth aspect of the present in-
vention, there is a rotary compressor including the crank-
shaft according to the above-described aspect, a com-
pression mechanism portion which accommodates the
first eccentric shaft portion and has a compression cham-
ber that is configured to compress a fluid in accordance
with rotation of the crankshaft, and a bearing portion
which is configured to rotatably support the first shaft
portion.
[0014] According to a fifth aspect of the present inven-
tion, there is provided an assembling method of a crank-
shaft of a rotary compressor as defined in claim 5.

Advantageous Effects of Invention

[0015] According to the present invention, it is possible
to minimize deterioration in performance of the compres-
sor due to deflection.

Brief Description of Drawings

[0016]

FIG. 1 is a cross-sectional view showing a constitu-
tion of a compressor system according to a first em-
bodiment of the present invention.
FIG. 2 is a cross-sectional view showing a constitu-
tion of a crankshaft according to the first embodiment
of the present invention.
FIG. 3 is a process diagram showing processes of
an assembling method of the crankshaft according
to the first embodiment of the present invention.
FIG. 4 is an explanatory view showing the assem-
bling method of the crankshaft according to the first
embodiment of the present invention.
FIG. 5 is a cross-sectional view showing a constitu-
tion of a crankshaft according to a second embodi-
ment which is not claimed.
FIG. 6 is an explanatory view showing an assembling
method of the crankshaft according to the second
embodiment which is not claimed.

Description of Embodiments

[First embodiment]

[0017] A first embodiment of the present invention will
be described with reference to FIGS. 1 to 4. In addition,
the expression "same" used in the following means sub-
stantially the same, and for example, design tolerances
and manufacturing errors are acceptable.
[0018] As shown in FIG. 1, a compressor system 100
according to the embodiment includes an accumulator
24, suction pipes 26A and 26B (a first suction pipe 26A
and a second suction pipe 26B), and a compressor 10.

The compressor 10 according to the embodiment is a
two-cylinder type rotary compressor. The compressor 10
includes a motor 18 driven by an external power supply,
and a compression mechanism portion 10A which is driv-
en by the motor 18 and compresses a refrigerant (fluid),
and a housing 11 which covers the motor 18 and the
compression mechanism portion 10A.
[0019] The compression mechanism portion 10A in-
cludes a crankshaft 16 rotated by the motor 18, piston
rotors 13A and 13B (a first piston rotor 13A and a second
piston rotor 13B) which eccentrically rotate in accordance
with rotation of the crankshaft 16, and cylinders 12A and
12B (a first cylinder 12A and a second cylinder 12B) in
which compression chambers for accommodating the
piston rotors 13A and 13B are formed therein.
[0020] In the compression mechanism portion 10A, the
disk-shaped first cylinder 12A and second cylinder 12B
are provided in two upper and lower stages in the cylin-
drical housing 11. The housing 11 forms a discharge
space V, in which the compressed refrigerant is dis-
charged, by surrounding the first cylinder 12A and the
second cylinder 12B. The cylindrical first piston rotors
13A and second piston rotors 13B each having an exter-
nal form smaller than an inside between inner wall sur-
faces of each of the first cylinder 12A and the second
cylinder 12B are disposed inside the first cylinder 12A
and the second cylinder 12B. The first piston rotor 13A
and the second piston rotor 13B are respectively inserted
and fixed into eccentric shaft portions 14A and 14B (a
first eccentric shaft portion 14A and a second eccentric
shaft portion 14B) in the crankshaft 16.
[0021] Phases of the first piston rotor 13A of the upper
cylinder 12A and the second piston rotor 13B of the lower
cylinder 12B are provided to be different from each other
by 180 °. That is, the first piston rotor 13A is eccentric so
that a position thereof in a peripheral direction around an
axis O is opposite to that of the second piston rotor 13B.
Further, a disk-shaped partition plate 15 is provided be-
tween the upper and lower first cylinder 12A and second
cylinder 12B. A space R in the upper first cylinder 12A
and a space R in the lower second cylinder 12B are par-
titioned from each other by the partition plate 15, and
thus an upper compression chamber R1 and a lower
compression chamber R2 are formed.
[0022] The first cylinder 12A and the second cylinder
12B are fixed to the housing 11 by an upper bearing por-
tion 17A and a lower bearing portion 17B. More specifi-
cally, the upper bearing portion 17A is fixed to an upper
portion of the first cylinder 12A and formed in a disk
shape. An outer peripheral surface of the upper bearing
portion 17A is fixed to an inner peripheral surface of the
housing 11. The lower bearing portion 17B is fixed to a
lower portion of the second cylinder 12B and formed in
a disk shape. An outer peripheral surface of the lower
bearing portion 17B is fixed to the inner peripheral surface
of the housing 11. That is, the first cylinder 12A and the
second cylinder 12B are not directly fixed to the housing
11 but are fixed to the housing 11 via the upper bearing
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portion 17A and the lower bearing portion 17B.
[0023] In the compressor 10, the accumulator 24 for
gas-liquid separation of the refrigerant prior to supply to
the compressor 10 is fixed to the housing 11 via a stay
25. A refrigerant before compression is stored in the ac-
cumulator 24. The first suction pipe 26A and the second
suction pipe 26B for suctioning the refrigerant in the ac-
cumulator 24 to the compressor 10 are provided between
the accumulator 24 and the compressor 10. First ends
(one ends) of the first suction pipe 26A and the second
suction pipe 26B are connected to a lower portion of the
accumulator 24. Second ends (the other ends) of the first
suction pipe 26A and the second suction pipe 26B are
respectively connected to suction ports 23A and 23B (a
first suction port 23A and a second suction port 23B)
formed in the first cylinder 12A and the second cylinder
12B through openings 22A and 22B.
[0024] Next, a constitution of the crankshaft 16 will be
described in detail with reference to FIG. 2. As shown in
the drawing, the crankshaft 16 extends along the axis O.
The crankshaft 16 is rotatably supported around the axis
O by the upper bearing portion 17A and the lower bearing
portion 17B. The crankshaft 16 includes a shaft main
body 16H, a first piston rotor 13A, and a second piston
rotor 13B. The shaft main body 16H includes a first shaft
portion (a main shaft) 16A, a first eccentric shaft portion
(an upper crank pin) 14A, and a second shaft portion (an
intermediate shaft) 16B, a second eccentric shaft (a lower
crank pin) 14B, and a third shaft (a subshaft) 16C.
[0025] The first shaft portion 16A extends along the
axis O. The first shaft portion 16A is formed to have the
longest length in a direction of the axis O in the shaft
main body 16H.
[0026] The first eccentric shaft portion 14A is integrally
provided on one side of (a side below) the first shaft por-
tion 16A in the direction of the axis O. The first eccentric
shaft portion 14A is eccentric in a radial direction with
respect to the axis O and is formed in a disk shape having
a radial length greater than that of the first shaft portion
16A. Therefore, a portion of an outer peripheral surface
of the first eccentric shaft portion 14A which coincides
with an eccentric direction protrudes outward from an
outer peripheral surface of the first shaft portion 16A in
the radial direction. Further, a portion (a retracted portion
Ar) of the outer peripheral surface of the first eccentric
shaft portion 14A which is opposite to the eccentric di-
rection is located inward from the outer peripheral surface
of the first shaft portion 16A in radial direction with respect
to the direction of the axis O. That is, the first eccentric
shaft portion 14A is formed to be recessed from the outer
peripheral surface of the first shaft portion 16A in the
retracted portion Ar. The first eccentric shaft portion 14A
is accommodated in the above-described compression
chamber R1. The first piston rotor 13A is installed in the
first eccentric shaft portion 14A. The detailed constitution
of the first piston rotor 13A will be described later.
[0027] The second shaft portion 16B extends along the
axis O and is integrally provided on one side of the first

eccentric shaft portion 14A in the direction of the axis O.
The second shaft portion 16B has a smaller radial length
than that of the first shaft portion 16A. The second shaft
portion 16B is disposed coaxially with the first shaft por-
tion 16A. A length of the second shaft portion 16B in the
direction of the axis O is smaller than any of the first shaft
portion 16A, the first eccentric shaft portion 14A, the sec-
ond eccentric shaft portion 14B, and the third shaft portion
16C.
[0028] The second eccentric shaft portion 14B is inte-
grally provided on one side of the second shaft portion
16B in the direction of the axis O. The second eccentric
shaft portion 14B is formed in a disk shape having a larger
diameter than that of the second shaft portion 16B. The
second eccentric shaft portion 14B protrudes outward in
the radial direction from the outer peripheral surfaces of
the second shaft portion 16B and the third shaft portion
16C over the entire periphery thereof. An annular second
piston rotor 13B is installed on the outer peripheral sur-
face of the second eccentric shaft portion 14B to cover
the second eccentric shaft portion 14B from the outside
in the radial direction. A radial length of the second ec-
centric shaft portion 14B is the same as a radial length
of the first eccentric shaft portion 14A. An outer radial
length of the second eccentric shaft portion 14B needs
to be larger than a radial length of the first eccentric shaft
portion 14A.
[0029] The third shaft portion 16C extends along the
axis O and is integrally installed on one side of the second
eccentric shaft portion 14B in the direction of the axis O.
The third shaft portion 16C has a radial length smaller
than that of the first shaft portion 16A and the same as
that of the second shaft portion 16B. The third shaft por-
tion 16C is disposed coaxially with the first shaft portion
16A.
[0030] The first shaft portion 16A protrudes upward (in
a direction in which the motor 18 is located) from the
upper bearing portion 17A. A rotor 19A of a motor 18 for
rotationally driving the crankshaft 16 is integrally provided
at a portion of the first shaft portion 16A which protrudes
upward from the upper bearing portion 17A. A stator 19B
is fixed to the inner peripheral surface of the housing 11
to face an outer peripheral portion of the rotor 19A.
[0031] The first piston rotor 13A is a piston rotor having
a plurality of (three in the embodiment) rotor separate
bodies 131A which are in contact with each other in the
direction of the axis O. The respective rotor separate bod-
ies 131A in an annular shape are in contact with each
other in the direction of the axis O. lengths (lengths of
the thickness direction) of the respective rotor separate
bodies 131A in the direction of the axis O are the same
as each other and have the same shape. That is, the first
piston rotor 13A is equally divided (equally divided into
three portions) in the direction of the axis O. In other
words, a length of the first eccentric shaft portion 14A in
the direction of the axis O is the same as a length of the
three rotor separate bodies 131A. Furthermore, a length
of one rotor separate body 131A in the direction of the
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axis O is less than or equal to a length of the second
shaft portion 16B in the direction of the axis O. More
specifically, the lengths of the respective rotor separate
bodies 131A in the direction of the axis O are preferably
slightly smaller than the length of the second shaft portion
16B in the direction of the axis O.
[0032] Further, the retracted portion Ar of the first ec-
centric shaft portion 14A is located inward from the outer
peripheral surface of the first shaft portion 16A in the
radial direction with respect to the direction of the axis
O. As a result, among the three rotor separate bodies
131A, the rotor separate body 131A located furthest to-
ward the other side (that is, the uppermost side) in the
direction of the axis O is in contact with an end surface
A1 of the first shaft portion 16A. Unlike the first piston
rotor 13A, the second piston rotor 13B is formed as one
member without being divided in the direction of the axis
O. A length of the second piston rotor 13B in the direction
of the axis O is equal to a length of the second eccentric
shaft portion 14B in the direction of the axis O.
[0033] Subsequently, an assembling method of the
crankshaft 16 according to the embodiment will be de-
scribed with reference to FIGS. 3 and 4. As shown in
FIG. 3, the assembling method of the crankshaft includes
a preparation process S1, a first rotor installation process
S2, and a second rotor installation process S3.
[0034] In the preparation process S1, the above-de-
scribed shaft main body 16H is prepared. In manufactur-
ing the shaft main body 16H, for example, a method of
sequentially welding the first shaft portion 16A, the first
eccentric shaft portion 14A, the second shaft portion 16B,
the second eccentric shaft portion 14B, and the third shaft
portion 16C in the direction of the axis O or a method of
integrally cutting and forming them may be used.
[0035] Next, in the first rotor installation process S2,
the above-described first piston rotor 13A is installed on
the first eccentric shaft portion 14A in the shaft main body
16H.
[0036] In installing the first piston rotor 13A, the rotor
separate bodies 131A are installed on the first eccentric
shaft portion 14A one by one. That is, in the embodiment,
since the first piston rotor 13A has the three rotor sepa-
rate bodies 131A, the rotor separate bodies 131A are
installed on the first eccentric shaft portion 14A in order
on three occasions.
[0037] When installing the respective rotor separate
bodies 131A, as shown in FIG. 4, the respective rotor
separate bodies 131A are inserted through the shaft main
body 16H from an one side in the direction of the axis O.
That is, the rotor separate bodies 131A are inserted from
the third shaft portion 16C side.
[0038] Next, the rotor separate bodies 131A are further
moved upward (to the other side in the direction of the
axis O) and pass through the second eccentric shaft por-
tion 14B. Here, as described above, since the radial
length of the second eccentric shaft portion 14B is the
same as the radial length of the first eccentric shaft por-
tion 14A, the rotor separate bodies 131A can pass

through the second eccentric shaft portion 14B smoothly.
[0039] Further, the rotor separate bodies 131A which
have passed through the second eccentric shaft portion
14B are moved to the same position as the second shaft
portion 16B in the direction of the axis O. Thereafter, the
rotor separate bodies 131A are moved in a direction or-
thogonal to the axis O. Specifically, as shown in FIG. 4,
the rotor separate bodies 131A are moved in the eccen-
tric direction of the first eccentric shaft portion 14A, and
an axial center of the respective rotor separate bodies
131A and an axial center of the first eccentric shaft portion
14A coincide with each other. From this state, the rotor
separate bodies 131A are moved upward. The above-
described processes are repeatedly performed for each
of the plurality (three) of rotor separate bodies 131A.
Thereafter, the plurality of rotor separate bodies 131A
are in contact with each other in a state in which they can
move relative to each other in the peripheral direction
and the radial direction. Thereby, the first rotor installation
process S2 is completed.
[0040] Next, a second rotor installation process S3 is
performed. In the second rotor installation step S3, the
annular second piston rotor 13B formed as one member
is fitted from the third shaft portion 16C side to the outer
peripheral side of the second eccentric shaft portion 14B.
Accordingly, all the processes of the assembling method
of the crankshaft according to this embodiment are com-
pleted.
[0041] Subsequently, an operation of the compressor
system 100 according to the embodiment will be de-
scribed. In operating the compressor system 100, first,
the motor 18 is driven by external power supply. As the
motor 18 is driven, the shaft main body 16H rotates
around the axis O. As the shaft main body 16H rotates,
the first eccentric shaft portion 14A and the second ec-
centric shaft portion 14B revolve around a central axis
(the axis O) of the shaft main body 16H. The first piston
rotor 13A and the second piston rotor 13B eccentrically
rotate in the compression chambers R1 and R2 to follow
this revolution. Due to the eccentric rotation of the first
piston rotor 13A and the second piston rotor 13B, vol-
umes of the compression chambers R1 and R2 change,
and the refrigerant introduced into the compression
chambers R1 and R2 is compressed. The compressed
refrigerant is taken out to the outside through the dis-
charge space V in the housing 11.
[0042] Here, deflection may occur in the shaft main
body 16H in accordance with continuous operation of the
compressor system 100. In particular, in a twin rotary
compressor having two first cylinder 12A and second cyl-
inder 12B, as in the compressor system 100 according
to the embodiment, a length (a length in the direction of
the axis O) of the shaft main body 16H is longer than that
in a single rotary compressor having only one cylinder.
As a result, deflection of the shaft main body 16H easily
occurs between the upper bearing portion 17A and the
lower bearing portion 17B. When deflection occurs in the
shaft main body 16H, the first eccentric shaft portion 14A
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formed in the vicinity of a center of the shaft main body
16H in the direction of the axis O may be inclined, and
the first piston rotor 13A may come into partial contact
with the first eccentric shaft portion 14A. As a result,
stress generated in the first eccentric shaft portion 14A
by the first piston rotor 13A may partially increase, and
a friction loss in the shaft main body 16H may increase.
In addition, this may lead to an increase in noise and
vibration.
[0043] However, in the above-described constitution,
the first piston rotor 13A is constituted by the plurality of
rotor separate bodies 131A which can move relative to
each other in a state in which they are in contact with
each other in the direction of the axis O. That is, the first
piston rotor 13A is divided into a plurality of parts in the
direction of the axis O. Therefore, even when the shaft
main body 16H is bent and the first eccentric shaft portion
14A is inclined, a position of each of the rotor separate
bodies 131A in the radial direction is shifted to follow the
inclination of the first eccentric shaft portion 14A. Thus,
a region of the first piston rotor 13A in contact with the
first eccentric shaft portion 14A increases, and an influ-
ence of the partial contact can be minimized. As a result,
the friction loss between the first piston rotor 13A and the
first eccentric shaft portion 14A can be reduced. As a
result, performance of the compressor 10 due to the de-
flection of the crankshaft 16 can be further improved.
Further, the reliability of the crankshaft 16 and the relia-
bility of the compressor 10 can be improved.
[0044] Here, in installing the first piston rotor 13A on
the first eccentric shaft portion 14A, a process in which
the annular first piston rotor 13A is inserted through the
shaft main body 16H from an end thereof in the direction
of the axis O is performed. However, since the first ec-
centric shaft portion 14A is disposed to be partially re-
cessed outward in the radial direction with respect to the
first shaft portion 16A and the retracted portion Ar is
formed, the first piston rotor 13A cannot be inserted from
the first shaft portion 16A side in the direction of the axis
O. Therefore, it is necessary to pass the first piston rotor
13A from the one side in the direction of the axis O in the
order of the third shaft portion 16C and the second shaft
portion 16B.
[0045] At this time, for example, unlike the constitution
of the above-described embodiment, when the first piston
rotor is integrally formed and the length of the first piston
rotor in the direction of the axis O is larger than the length
of the second shaft portion 16B, since the second shaft
portion 16B and the second eccentric shaft portion 14B
interfere with each other, the first piston rotor cannot
reach the first eccentric shaft portion 14A and cannot be
correctly installed.
[0046] However, in the constitution of the above-de-
scribed embodiment, the plurality of rotor separate bod-
ies 131A have the same lengths in the direction of the
axis O, and the length of each of the rotor separate bodies
131A in the direction of the axis O is set equal to or less
than the length of the second shaft portion 16B. There-

fore, the axial center of the first eccentric shaft portion
14A and the axial center of the respective rotor separate
bodies 131A can be made to coincide with each other by
moving the rotor separate bodies 131A from the third
shaft portion 16C side in the direction of the axis O to a
position of the second shaft portion 16B and moving the
rotor separate bodies 131A in the radial direction. That
is, the plurality of rotor separate bodies 131A can be
smoothly fitted to the first eccentric shaft portion 14A.
Therefore, because the plurality of rotor separate bodies
131A are independent of each other, assemblability
when the first piston rotor 13A is installed at the shaft
main body 16H can be improved, as compared to the
case in which the first piston rotor is integrally formed or
the case in which the rotor separate bodies 131A are
partially connected. Furthermore, the length of the sec-
ond shaft portion 16B in the direction of the axis O can
be reduced regardless of a length of the entire first piston
rotor 13A in the direction of the axis O. Thus, the length
of the shaft main body 16H in the direction of the axis O
can be reduced as a whole. As a result, the rigidity of the
shaft main body 16H increases, and the likelihood of de-
flection can be reduced. That is, according to the above-
described constitution and the assembling method, the
compressor 10 with improved performance can be pro-
vided more simply.
[0047] Further, the first piston rotor 13A can be easily
formed by forming the first piston rotor 13A with the rotor
separate bodies 131A having the same shape instead of
different shapes.

[Second embodiment which is not claimed]

[0048] Next, a second embodiment which is not
claimed will be described with reference to FIGS. 5 and
6. The same components as those in the above-de-
scribed first embodiment are designated by the same
reference numerals, and detailed description thereof will
be omitted. As shown in FIG. 5, in the embodiment, a
second shaft portion 216B of a crankshaft 216 has a sec-
ond shaft portion main body 40, a first reinforcing portion
41, and a second reinforcing portion 42.
[0049] The second shaft main body 40 extends along
the axis O and is integrally installed on one side of the
first eccentric shaft portion 14A in the direction of the axis
O. The second shaft portion main body 40 has a smaller
radial length than the first shaft portion 16A. The second
shaft portion main body 40 is formed so that a length of
the second shaft portion main body 40 in the direction of
the axis O which is disposed coaxially with the first shaft
portion 16A is substantially the same as the length of the
third shaft portion 16C in the direction of the axis O. That
is, the length of the second shaft portion main body 40
in the direction of the axis O is longer than that of the
second shaft portion 16B of the first embodiment. In other
words, it is formed longer than the length of the respective
rotor separate bodies 131A in the direction of the axis O.
[0050] The first reinforcing portion 41 is provided at a
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position in which a gap is not formed in the direction of
the axis O with respect to the first eccentric shaft portion
14A. The first reinforcing portion 41 is eccentric in the
same direction as the eccentric direction of the first ec-
centric shaft portion 14A. The first reinforcing portion 41
is integrally formed of the same material with respect to
the second shaft portion main body 40 and the first ec-
centric shaft portion 14A. An end surface (a lower surface
A1 of a compensating portion) of the first reinforcing por-
tion 41 on one side in the direction of the axis O faces
an end surface (an upper surface A2 of the eccentric
shaft portion) of the second eccentric shaft portion 14B
on the other side of the direction of the axis O with a gap
G1. A length of the gap G1 in the direction of the axis O
is slightly larger than the length of the respective rotor
separate bodies 131A in the direction of the axis O.
[0051] The second reinforcing portion 42 is provided
at a position in which a gap is not formed in the direction
of the axis O with respect to the second eccentric shaft
portion 14B. The second reinforcing portion 42 is eccen-
tric in the same direction as the eccentric direction of the
second eccentric shaft portion 14B. That is, the second
reinforcing portion 42 is eccentric in a direction opposite
to the eccentric direction of the first eccentric shaft portion
14A and the first reinforcing portion 41. The second re-
inforcing portion 42 is integrally formed of the same ma-
terial with respect to the second shaft portion main body
40 and the second eccentric shaft portion 14B. An end
surface (an upper surface A3 of the compensating por-
tion) of the second reinforcing portion 42 on the other
side in the direction of the axis O faces an end surface
(a lower surface A4 of the eccentric shaft portion) of the
first eccentric shaft portion 14A on one side of the direc-
tion of the axis O with a gap G2. A length of the gap G2
in the direction of the axis O is slightly larger than the
length of the rotor separate bodies 131A in the direction
of the axis O.
[0052] The first piston rotor 13A is installed at the
crankshaft 216 having such a constitution through the
processes as shown in FIG. 6. Specifically, similarly to
the assembling method of the crankshaft described in
the first embodiment, first, the rotor separate bodies 131A
are inserted from the third shaft portion 16C side in the
direction of the axis O and moved upward. When the
respective rotor separate bodies 131A reach the same
position as the second reinforcing portion 42 in the direc-
tion of the axis O, the respective rotor separate bodies
131A are moved in a direction (the radial direction) or-
thogonal to the axis O. Specifically, the respective rotor
separate bodies 131A are moved in the same direction
as the eccentric direction of the first reinforcing portion
41 and the first eccentric shaft portion 14A. From this
state, the respective rotor separate bodies 131A are fur-
ther moved upward. When the respective rotor separate
bodies 131A reach the same position as the first rein-
forcing portion 41 in the direction of the axis O, the re-
spective rotor separate bodies 131A are further moved
in the direction orthogonal to the axis O, and the axial

center of the respective rotor separate bodies 131A and
the axial center of the first eccentric shaft portion 14A
coincide with each other. From this state, the rotor sep-
arate bodies 131A are further moved upward and fitted
to the first eccentric shaft portion 14A. The first piston
rotor 13A is installed at the crankshaft 216 by repeating
this process for the number of rotor separate bodies
131A.
[0053] With such a constitution, as in the first embod-
iment, the region of the first piston rotor 13A in contact
with respect to the first eccentric shaft portion 14A is in-
creased by the plurality of rotor separate bodies 131A,
and the influence of the partial contact can be minimized.
As a result, the friction loss between the first piston rotor
13A and the first eccentric shaft portion 14A can be re-
duced. As a result, the performance of the compressor
10 can be further improved.
[0054] Further, with such a constitution, the first rein-
forcing portion 41 and the second reinforcing portion 42
are provided on the second shaft portion 216B. Accord-
ingly, a large length of the second shaft portion 216B in
the radial direction can be secured. As a result, the rigidity
of the second shaft portion 216B as a whole can be in-
creased, and the deflection of the crankshaft 216 can be
reduced.
[0055] Here, each of the first reinforcing portion 41 and
the second reinforcing portion 42 are eccentric with re-
spect to the axis O. Furthermore, a separation distance
in the direction of the axis O between the lower surface
A1 of the compensating portion and the upper surface
A2 of the eccentric shaft portion is slightly larger than the
length of the respective rotor separate bodies 131A in
the direction of the axis O. Further, the separation dis-
tance in the direction of the axis O between the upper
surface A3 of the compensating portion and the lower
surface A4 of the eccentric shaft portion is slightly larger
than the length of the respective rotor separate bodies
131A in the direction of the axis O. Therefore, as shown
in FIG. 6, when the rotor separate bodies 131A are in-
stalled, the rotor separate bodies 131A can smoothly
pass through the second eccentric shaft portion 14B.
Therefore, since the first piston rotor 13A is equally di-
vided, it is possible to secure the large length of the first
piston rotor 13A in the direction of the axis O while forming
a region in which the length in the radial direction is en-
larged to secure the rigidity of the second shaft portion
216B without assembly restrictions. As a result, the com-
pressor 10 with improved performance can be provided
more simply.

(Other modified examples of embodiment)

[0056] Although the embodiments of the present in-
vention as defined in the appended claims have been
described above in detail with reference to the drawings,
each constitution in the embodiment and the combination
thereof are one example, and addition, omission, substi-
tution, and other modifications of the constitution are pos-
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sible without departing from the scope of the present in-
vention. Further, the present invention is not limited by
the embodiments and is limited only by the scope of
claims.
[0057] For example, in the above-described embodi-
ment, the example in which the second piston rotor 13B
is integrally formed in the direction of the axis O has been
described. However, it is also possible to adopt a consti-
tution in which the second piston rotor 13B is divided in
the direction of the axis O similarly to the first piston rotor
13A. According to this configuration, it is possible to fur-
ther improve the performance of the compressor 10 by
minimizing an increase in the friction loss in the second
piston rotor 13B.
[0058] Further, the first piston rotor 13A is not limited
to the constitution in which it is formed by the rotor sep-
arate bodies 131A having the same shape as in the em-
bodiment. For example, the first piston rotor 13A may be
constituted by rotor separate bodies having different
lengths in the direction of the axis O.

Industrial Applicability

[0059] According to the present invention, it is possible
to minimize deterioration in performance of the compres-
sor due to deflection.

Reference Signs List

[0060]

100 Compressor system
10 Compressor
10A Compression mechanism portion
11 Housing
12A First cylinder (cylinder)
12B Second cylinder (cylinder)
R1, R2 Compression chamber
13A First piston rotor (piston rotor)
13B Second piston rotor (piston rotor)
14A First eccentric shaft portion
14B Second eccentric shaft portion
16 Crankshaft
16A First shaft portion
16B, 216B Second shaft portion
16C Third shaft portion
17A Upper bearing portion
17B Lower bearing portion
18 Motor
19A Rotor
19B Stator
22A First opening (opening)
22B Second opening (opening)
23A First suction port (suction port)
23B Second suction port (suction port)
24 Accumulator
25 Stay
26A First suction pipe (suction pipe)

26B Second suction pipe (suction pipe)
131A Rotor separate body
40 Second shaft portion main body
41 First reinforcing portion
42 Second reinforcing portion
A1 Lower surface of compensating portion
A2 Upper surface of eccentric shaft portion
A3 Upper surface of compensating portion
A4 Lower surface of eccentric shaft portion
Ar Retracted portion
G1, G2 Gap
O Axis
V Discharge space
S1 Preparation process
S2 First rotor installation process
S3 Third rotor installation process

Claims

1. A crankshaft (16) of a rotary compressor (10), com-
prising:

a first shaft portion (16A) which extends along
an axis (O);
a first eccentric shaft portion (14A) which is pro-
vided on one side of the first shaft portion in a
direction of the axis in which the axis extends,
is eccentric in a radial direction with respect to
the axis and has a radial length greater than that
of the first shaft portion;
a second shaft portion (16B, 216B) which ex-
tends along the axis (O) and is installed on one
side of the first eccentric shaft in the direction of
the axis; and
a piston rotor (13A) disposed to cover the first
eccentric shaft portion (14A) from the outside in
the radial direction, wherein the piston rotor
(13A) is configured to rotate around the axis (O)
in the rotary compressor (10) and to be provided
in one of two
cylinders (12A, 12B) extending in a radial direc-
tion of a cylindrical housing (11) of the rotary
compressor and formed in two upper and lower
stages in the cylindrical housing (11), charac-
terized in that the piston rotor (13A) comprises:
a plurality of rotor separate bodies (131A) re-
spectively formed in an annular shape,
wherein the plurality of rotor separate bodies
(131A) are movable relative to each other along
a radial direction and a peripheral direction with
respect to the axis (O) in a state in which the
plurality of rotor separate bodies (131A) are in
contact with each other in the direction of the
axis (O).

2. The crankshaft (16) of a rotary compressor (10) ac-
cording to Claim 1, wherein the plurality of rotor sep-
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arate bodies (131A) have the same lengths in a thick-
ness direction.

3. The crankshaft (16) of a rotary compressor (10) ac-
cording to Claim 1 or 2, further comprising:

a second eccentric shaft portion (14B) which is
provided on one side of the second shaft portion
(16B) in the direction of the axis, is eccentric in
a direction different from that of the first eccentric
shaft portion (14A) and has a radial length larger
than that of the second shaft portion (16B) and
smaller than that of the first eccentric shaft por-
tion;
an annular second piston rotor (13B) which cov-
ers the second eccentric shaft portion from an
outside in the radial direction; and
a third shaft portion (16C) which extends along
the axis and is installed on one side of the sec-
ond eccentric shaft portion in the direction of the
axis,
wherein each of the second shaft portion (16B)
and the third shaft portion (16C) has a radial
length smaller than that of the first eccentric
shaft portion,
wherein the first eccentric shaft portion (14A) is
disposed to be partially recessed inward with
respect to the first shaft portion in the radial di-
rection, and
wherein a length of each of the rotor separate
bodies (131A) in the direction of the axis is equal
to or less than a length of the second shaft por-
tion in the direction of the axis.

4. A rotary compressor (10) comprising:

the crankshaft (16) according to any one of
Claims 1 to 3;
a compression mechanism portion (10A) which
accommodates the first eccentric shaft portion
(14A) and has a compression chamber (R1) that
is configured to compress a fluid in accordance
with rotation of the crankshaft; and
a bearing portion (17A) which is configured to
rotatably support the first shaft portion.

5. An assembling method of a crankshaft (16) of a ro-
tary compressor (10) having a cylindrical housing
(11) and two cylinders (12A, 12B) extending in a ra-
dial direction of a cylindrical housing (11) of the rotary
compressor and formed in two upper and lower stag-
es in the cylindrical housing (11), the crankshaft in-
cluding a first shaft portion (16A) which extends
along an axis (O), a first eccentric shaft portion (14A)
which is provided on one side of the first shaft portion
in a direction of the axis in which the axis extends,
is eccentric in a radial direction with respect to the
axis and has a radial length greater than that of the

first shaft portion, a second shaft portion (16B) which
extends along the axis and is installed on one side
of the first eccentric shaft in the direction of the axis,
a first piston rotor (13A) having a plurality of rotor
separate bodies (131A) respectively formed in an
annular shape to cover the first eccentric shaft por-
tion from an outside in the radial direction with re-
spect to the axis, a second eccentric shaft portion
(14B) which is provided on one side of the second
shaft portion (16B) in the direction of the axis (O), is
eccentric in a direction different from the first eccen-
tric shaft portion (14A) and has a radial length larger
than that of the second shaft portion (16B) and equal
or smaller than that of the first eccentric shaft portion
(14A), an annular second piston rotor (13B) which
covers the second eccentric shaft portion from an
outside in the radial direction, and a third shaft portion
(16C) which extends along the axis and is installed
on one side of the second eccentric shaft portion in
the direction of the axis, comprising:
fitting the plurality of rotor separate bodies (131A)
one by one from the third shaft portion side to an
outer peripheral surface of the first eccentric shaft
portion (14A) and bringing the plurality of rotor sep-
arate bodies (131A) into contact with each other
along the direction of the axis (O) in a relatively mov-
able state in which the plurality of rotor separate bod-
ies (131A) are relatively movable with each other in
a radial direction and a peripheral direction with re-
spect to the axis (O).

Patentansprüche

1. Kurbelwelle (16) eines Rotationsverdichters (10), die
Folgendes umfasst:

einen ersten Wellenabschnitt (16A), der sich
entlang einer Achse (0) erstreckt;
einen ersten exzentrischen Wellenabschnitt
(14A), der auf einer Seite des ersten Wellenab-
schnitts in einer Richtung der Achse, in die sich
die Achse erstreckt, bereitgestellt ist, mit Bezug
auf die Achse in einer Radialrichtung exzent-
risch ist und eine radiale Länge aufweist, die grö-
ßer ist als die des ersten Wellenabschnitts;
einen zweiten Wellenabschnitt (16B, 216B), der
sich entlang der Achse (0) erstreckt und auf ei-
ner Seite der ersten exzentrischen Welle in der
Richtung der Achse installiert ist; und
einen Kolbenrotor (13A), der angeordnet ist, um
den ersten exzentrischen Wellenabschnitt
(14A) von der Außenseite in der Radialrichtung
abzudecken, wobei der Kolbenrotor (13A) dazu
ausgelegt ist, im Rotationsverdichter (10) um die
Achse (0) zu rotieren und in einem von zwei Zy-
lindern (12A, 12B) bereitgestellt zu sein, die sich
in eine Radialrichtung eines zylindrischen Ge-
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häuses (11) des Rotationsverdichters erstre-
cken und in zwei oberen und unteren Stufen im
zylindrischen Gehäuse (11) gebildet sind, da-
durch gekennzeichnet, dass der Rotations-
verdichter (13A) Folgendes umfasst:

eine Vielzahl von getrennten Rotorkörpern
(131A), die jeweils in einer Ringform gebil-
det sind,
wobei die Vielzahl von getrennten Rotorkör-
pern (131A) in einem Zustand, in dem die
Vielzahl von getrennten Rotorkörpern
(131A) in Richtung der Achse (0) miteinan-
der in Kontakt sind, entlang einer Radial-
richtung und mit Bezug auf die Achse (0) in
einer Umfangsrichtung relativ zueinander
bewegbar sind.

2. Kurbelwelle (16) eines Rotationsverdichters (10)
nach Anspruch 1, wobei die Vielzahl von getrennten
Rotorkörpern (131A) in einer Dickenrichtung diesel-
be Länge aufweisen.

3. Kurbelwelle (16) eines Rotationsverdichters (10)
nach Anspruch 1 oder 2, die ferner Folgendes um-
fasst:

einen zweiten exzentrischen Wellenabschnitt
(14B), der auf einer Seite des zweiten Wellen-
abschnitts (16B) in der Richtung der Achse be-
reitgestellt ist, in einer Richtung, die sich von der
des ersten exzentrischen Wellenabschnitts
(14A) unterscheidet, exzentrisch ist und eine ra-
diale Länge aufweist, die größer als die des
zweiten Wellenabschnitts (16B) und kleiner als
die des ersten exzentrischen Wellenabschnitts
ist;
einen ringförmigen zweiten Kolbenrotor (13B),
der den zweiten exzentrischen Wellenabschnitt
von einer Außenseite in der Radialrichtung ab-
deckt; und
einen dritten Wellenabschnitt (16C), der sich
entlang der Achse erstreckt und auf einer Seite
des zweiten exzentrischen Wellenabschnitts in
der Richtung der Achse installiert ist,
wobei jeder des zweiten Wellenabschnitts (16B)
und des dritten Wellenabschnitts (16C) eine ra-
diale Länge aufweist, die kleiner ist als die des
ersten exzentrischen Wellenabschnitts,
wobei der erste exzentrische Wellenabschnitt
(14A) angeordnet ist, um mit Bezug auf den ers-
ten Wellenabschnitt in der Radialrichtung teil-
weise nach innen versetzt zu sein, und
wobei eine Länge von jedem der separaten Ro-
torkörper (131A) in der Richtung der Achse
gleich oder kleiner als eine Länge des zweiten
Wellenabschnitts in der Richtung der Achse ist.

4. Rotationsverdichter (10), der Folgendes umfasst:

die Kurbelwelle (16) nach einem der Ansprüche
1 bis 3;
einen Verdichtungsmechanismusabschnitt
(10A), der den ersten exzentrischen Wellenab-
schnitt (14A) aufnimmt und eine Verdichtungs-
kammer (R1) aufweist, die dazu ausgelegt ist,
ein Fluid gemäß der Rotation der Kurbelwelle
zu verdichten; und
einen Lagerabschnitt (17A), der dazu ausgelegt
ist, den ersten Wellenabschnitt rotierbar zu stüt-
zen.

5. Montageverfahren für eine Kurbelwelle (16) eines
Rotationsverdichters (10) mit einem zylindrischen
Gehäuse (11) und zwei Zylindern (12A, 12B), die
sich in eine Radialrichtung eines zylindrischen Ge-
häuses (11) des Rotationsverdichters erstrecken
und in zwei oberen und unteren Stufen im zylindri-
schen Gehäuse (11) gebildet sind, wobei die Kur-
belwelle einen ersten Wellenabschnitt (16A), der
sich entlang einer Achse (0) erstreckt, einen ersten
exzentrischen Wellenabschnitt (14A), der auf einer
Seite des ersten Wellenabschnitts in einer Richtung
der Achse, in die sich die Achse erstreckt, bereitge-
stellt ist, mit Bezug auf die Achse in einer Radialrich-
tung exzentrisch ist und eine radiale Länge aufweist,
die größer ist als die des ersten Wellenabschnitts,
einen zweiten Wellenabschnitt (16B), der sich ent-
lang der Achse erstreckt und auf einer Seite der ers-
ten exzentrischen Welle in der Richtung der Achse
installiert ist, einen ersten Kolbenrotor (13A) mit ei-
ner Vielzahl von getrennten Rotorkörpern (131A),
die jeweils in einer Ringform gebildet sind, um den
ersten exzentrischen Wellenabschnitt von einer Au-
ßenseite in der Radialrichtung mit Bezug auf die Ach-
se abzudecken, einen zweiten exzentrischen Wel-
lenabschnitt (14B), der auf einer Seite des zweiten
Wellenabschnitts (16B) in der Richtung der Achse
(0) bereitgestellt ist, in einer Richtung, die sich vom
ersten exzentrischen Wellenabschnitt (14A) unter-
scheidet, exzentrisch ist und eine radiale Länge auf-
weist, die größer als die des zweiten Wellenab-
schnitts (16B) und gleich oder kleiner als die des
ersten exzentrischen Wellenabschnitts (14A) ist, ei-
nen zweiten Kolbenrotor (13B), der den zweiten ex-
zentrischen Wellenabschnitt von einer Außenseite
in der Radialrichtung abdeckt, und einen dritten Wel-
lenabschnitt (16C), der sich entlang der Achse er-
streckt und auf einer Seite des zweiten exzentri-
schen Wellenabschnitts in der Richtung der Achse
installiert ist, beinhaltet, das Folgendes umfasst:
einzelnes Anbringen der Vielzahl von getrennten
Rotorkörpern (131A) von der Seite des dritten Wel-
lenabschnitts auf einer Außenumfangsfläche des
ersten exzentrischen Wellenabschnitts (14A) und
gegenseitiges Inkontaktbringen der Vielzahl von ge-
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trennten Rotorkörpern (131A) entlang der Richtung
der Achse (0) in einem relativ bewegbaren Zustand,
in dem die Vielzahl von separaten Rotorkörpern
(131A) in eine Radialrichtung und mit Bezug auf die
Achse (0) in einer Umfangsrichtung relativ bewegbar
sind.

Revendications

1. Vilebrequin (16) d’un compresseur rotatif (10)
comprenant :

une première partie d’arbre (16A) qui s’étend le
long d’un axe (0) ;
une première partie d’arbre excentrique (14A)
qui est prévue d’un côté de la première partie
d’arbre dans une direction de l’axe dans laquelle
l’axe s’étend, est excentrique dans une direction
radiale par rapport à l’axe et a une longueur ra-
diale supérieure à celle de la première partie
d’arbre ;
une deuxième partie d’arbre (16B, 216B) qui
s’étend le long de l’axe (0) et est installée d’un
côté du premier arbre excentrique dans la direc-
tion de l’axe ; et
un rotor à piston (13A) disposé pour couvrir la
première partie d’arbre excentrique (14A) de
l’extérieur dans la direction radiale, dans lequel
le rotor à piston (13A) est configuré pour tourner
autour de l’axe (0) dans le compresseur rotatif
(10) et être prévu dans l’un de deux cylindres
(12A, 12B) s’étendant dans une direction radiale
d’un boîtier cylindrique (11) du compresseur ro-
tatif et formés dans deux étages supérieur et
inférieur dans le boîtier cylindrique (11), carac-
térisé en ce que le rotor à piston (13A)
comprend :

une pluralité de corps séparés de rotor
(131A) respectivement formés dans une
forme annulaire,
dans lequel la pluralité de corps séparés de
rotor (131A) sont mobiles les uns par rap-
port aux autres le long d’une direction ra-
diale et d’une direction périphérique par
rapport à l’axe (0) dans un état dans lequel
la pluralité de corps séparés de rotor (131A)
sont en contact les uns avec les autres dans
la direction de l’axe (0).

2. Vilebrequin (16) d’un compresseur rotatif (10) selon
la revendication 1, dans lequel la pluralité de corps
séparés de rotor (131A) ont la même longueur dans
une direction d’épaisseur.

3. Vilebrequin (16) d’un compresseur rotatif (10) selon
la revendication 1 ou 2, comprenant en outre :

une seconde partie d’arbre excentrique (14B)
qui est prévue d’un côté de la deuxième partie
d’arbre (16B) dans la direction de l’axe, est ex-
centrique dans une direction différente de celle
de la première partie d’arbre excentrique (14A)
et a une longueur radiale supérieure à celle de
la deuxième partie d’arbre (16B) et inférieure à
celle de la première partie d’arbre excentrique ;
un second rotor à piston annulaire (13B) qui cou-
vre la seconde partie d’arbre excentrique d’un
extérieur dans la direction radiale ; et
une troisième partie d’arbre (16C) qui s’étend le
long de l’axe et est installée d’un côté de la se-
conde partie d’arbre excentrique dans la direc-
tion de l’axe,
dans lequel chacune parmi la deuxième partie
d’arbre (16B) et la troisième partie d’arbre (16C)
a une longueur radiale inférieure à celle de la
première partie d’arbre excentrique,
dans lequel la première partie d’arbre excentri-
que (14A) est disposée pour être partiellement
décalée vers l’intérieur par rapport à la première
partie d’arbre dans la direction radiale, et
dans lequel une longueur de chacun des corps
séparés de rotor (131A) dans la direction de
l’axe est égale ou inférieure à une longueur de
la deuxième partie d’arbre dans la direction de
l’axe.

4. Compresseur rotatif (10) comprenant :

le vilebrequin (16) selon l’une quelconque des
revendications 1 à 3 ;
une partie de mécanisme de compression (10A)
qui loge la première partie d’arbre excentrique
(14A) et a une chambre de compression (R1)
qui est configurée pour comprimer un fluide se-
lon la rotation du vilebrequin ; et
une partie de palier (17A) qui est configurée pour
supporter en rotation la première partie d’arbre.

5. Procédé d’assemblage d’un vilebrequin (16) d’un
compresseur rotatif (10) ayant un boîtier cylindrique
(11) et deux cylindres (12A, 12B) s’étendant dans
une direction radiale d’un boîtier cylindrique (11) du
compresseur rotatif et formés dans deux étages su-
périeur et inférieur dans le boîtier cylindrique (11),
le vilebrequin comprenant une première partie d’ar-
bre (16A) qui s’étend le long d’un axe (0), une pre-
mière partie d’arbre excentrique (14A) qui est prévue
d’un côté de la première partie d’arbre dans une di-
rection de l’axe dans laquelle l’axe s’étend, est ex-
centrique dans une direction radiale par rapport à
l’axe et a une longueur radiale supérieure à celle de
la première partie d’arbre, une deuxième partie d’ar-
bre (16B) qui s’étend le long de l’axe et est installée
d’un côté du premier arbre excentrique dans la di-
rection de l’axe, un premier rotor à piston (13A) ayant
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une pluralité de corps séparés de rotor (131A) res-
pectivement formés dans une forme annulaire pour
couvrir la première partie d’arbre excentrique d’un
extérieur dans la direction radiale par rapport à l’axe,
une seconde partie d’arbre excentrique (14B) qui est
prévue d’un côté de la deuxième partie d’arbre (16B)
dans la direction de l’axe (0), est excentrique dans
une direction différente de la première partie d’arbre
excentrique (14A) et a une longueur radiale supé-
rieure à celle de la deuxième partie d’arbre (16B) et
égale ou inférieure à celle de la première partie d’ar-
bre excentrique (14A), un second rotor à piston an-
nulaire (13B) qui recouvre la seconde partie d’arbre
excentrique depuis un extérieur dans la direction ra-
diale, et une troisième partie d’arbre (16C) qui
s’étend le long de l’axe et est installée d’un côté de
la seconde partie d’arbre excentrique dans la direc-
tion de l’axe, comprenant les étapes suivantes :
monter la pluralité de corps séparés de rotor (131A)
un à un à partir du côté de la troisième partie d’arbre
vers une surface périphérique externe de la première
partie d’arbre excentrique (14A) et amener la plura-
lité de corps séparés de rotor (131A) en contact les
uns avec les autres le long de la direction de l’axe
(0) dans un état relativement mobile dans lequel la
pluralité de corps séparés de rotor (131A) sont rela-
tivement mobiles les uns par rapport aux autres dans
une direction radiale et une direction périphérique
par rapport à l’axe (0).
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