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(54) HERMETIC ELECTRIC COMPRESSOR AND REFRIGERATION CYCLE INCLUDING THE SAME

(57) A hermetic electric compressor (60) includes:
an electric motor (71); a compression mechanism (81);
a transmission mechanism (100) configured to transmit
rotational torque of the electric motor (71) to the a com-
pression mechanism (81); a state change mechanism
(109) configured to change a state of at least one of a
plurality of transmission members constituting the trans-
mission mechanism (100) with respect to the other trans-
mission member; and a housing (61) configured to col-
lectively cover the above members. The state change
mechanism (109) changes a state of a state change
transmission member (103) serving as at least one of
one or more intermediate transmission members in the
plurality of transmission members with respect to a mo-
tor-side transmission member (101), thereby changing
the rotational speed of a compressor rotating shaft (82)
along with the rotation of a motor rotational shaft (72).
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a hermetic elec-
tric compressor including an electric motor, a compres-
sion mechanism operating using the rotation of the elec-
tric motor, and a housing configured to collectively cover
the electric motor and the compression mechanism and
a refrigeration cycle including the same.

Description of Related Art

[0002] Examples of a hermetic electric compressor in-
clude a rotary compressor disclosed in the following Pat-
ent Document 1.
[0003] Such a compressor includes an electric motor,
a compression mechanism operating using the rotation
of the electric motor, and a housing configured to collec-
tively cover the electric motor and the compression
mechanism. The compression mechanism includes a
compressor rotating shaft directly connected to a motor
rotational shaft of the electric motor, a rotor fixed eccen-
trically to the compressor rotating shaft, and a cylinder
configured to form a cylindrical compression chamber
with the compressor rotating shaft as a center. The rotor
eccentrically rotates in the compression chamber, there-
by compressing a gas flowing in the compression cham-
ber.

[Patent Document]

[0004] [Patent Document 1] Japanese Unexamined
Patent Application, First Publication No. 2015-183613

SUMMARY OF THE INVENTION

[0005] A hermetic compressor is used as one constit-
uent element of a refrigeration cycle of an air conditioner
or the like in many cases, and it is indispensable to
change the cooling or heating ability in accordance with
an indoor environment to operate the air conditioner. For
this reason, ability to change the rotational frequency of
a compressor rotating shaft is required in a hermetic com-
pressor used as one constituent element of a refrigera-
tion cycle.
[0006] Examples of a method of changing the number
of rotations of a compressor rotating shaft include a meth-
od of supplying alternating current (AC) power to an elec-
tric motor via an inverter and changing a frequency of
the AC power supplied to the electric motor using the
inverter. However, in such a method of driving a com-
pressor, the inverter is required separately from the com-
pressor and thus the total manufacturing costs are high.
[0007] Therefore, an objective of the present invention
is to provide a hermetic compressor for which the man-

ufacturing costs are able to be minimized and the rota-
tional frequency of a compressor rotating shaft is able to
be changed, and a refrigeration cycle including the same.
[0008] A hermetic electric compressor according to a
first aspect of the present invention for the purpose of
achieving the above objective includes: an electric motor;
a compression mechanism operating using the rotation
of the electric motor; a transmission mechanism including
a plurality of transmission members and configured to
transmit rotational torque of the electric motor to the com-
pression mechanism; a state change mechanism config-
ured to change a state of at least one of the plurality of
transmission members with respect to another transmis-
sion member; and a housing configured to collectively
cover the electric motor, the compression mechanism,
the transmission mechanism, and the state change
mechanism. The electric motor includes a motor rotation-
al shaft, a motor rotor fixed to the motor rotational shaft,
and a motor stator fixed to an inner surface of the housing
to face the motor rotor. The compression mechanism in-
cludes a compressor rotating shaft, a compressor rotor
fixed to the compressor rotating shaft, and a compression
chamber formation member configured to form a com-
pression chamber in which the compressor rotor is ac-
commodated. The transmission mechanism includes a
motor-side transmission member fixed to the motor ro-
tational shaft, a compressor-side transmission member
fixed to the compressor rotating shaft, and one or more
intermediate transmission members configured to trans-
mit the rotation of the motor-side transmission member
to the compressor-side transmission member as the
transmission members. The state change mechanism
changes a state of a state change transmission member
serving as at least one of the one or more intermediate
transmission members with respect to the motor-side
transmission member or the compressor-side transmis-
sion member and changes the rotational speed of the
compressor rotating shaft rotating along with the motor
rotational shaft.
[0009] In the hermetic electric compressor, the number
of rotations of the compressor rotating shaft can be
changed by operating the state change mechanism. Fur-
thermore, in the hermetic electric compressor, since the
number of rotations of the compressor rotating shaft can
be changed without using an inverter, the manufacturing
costs can be minimized.
[0010] In a hermetic electric compressor according to
a second aspect of the present invention for the purpose
of achieving the above objective,
in the hermetic electric compressor according to the first
aspect, the motor rotational shaft and the compressor
rotating shaft may be located on the same axis.
[0011] In the hermetic electric compressor, since the
motor rotational shaft and the compressor rotating shaft
are located on the same axis, an increase in size in the
radial direction can be minimized.
[0012] In a hermetic electric compressor according to
a third aspect of the present invention for the purpose of
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achieving the above objective,
in the hermetic electric compressor according to the first
or second aspect, the compression mechanism may be
a rotary compression mechanism, the compressor rotor
of the rotary compression mechanism may be eccentric
with respect to a central axis of the compressor rotating
shaft and fixed to the compressor rotating shaft, and the
compression chamber formation member of the rotary
compression mechanism may be a cylinder configured
to form a cylindrical compression chamber with the cen-
tral axis of the compressor rotating shaft as a center and
cover an outer circumference of the compressor rotor.
[0013] In a hermetic electric compressor according to
a fourth aspect of the present invention for the purpose
of achieving the above objective,
in the hermetic electric compressor according to any one
of the first to third aspects, the transmission mechanism
may be a planetary gear mechanism including a sun gear
rotatable about an axis, a plurality of planetary gears ar-
ranged on the outer circumference of the sun gear and
meshing with the sun gear, a carrier configured to main-
tain respective intervals between the plurality of planetary
gears, and an internal gear arranged on an outer circum-
ference of the plurality of planetary gears and meshing
with the plurality of planetary gears. A first transmission
member selected from the group consisting of the motor-
side transmission member, the compressor-side trans-
mission member, and the state change transmission
member may be constituted as a first one selected from
the group consisting of the sun gear, the carrier, and the
internal gear. A second transmission member selected
from the group consisting of the motor-side transmission
member, the compressor-side transmission member,
and the state change transmission member may be con-
stituted of a second one selected from the group consist-
ing of the sun gear, the carrier, and the internal gear. A
third transmission member selected from the group con-
sisting of the motor-side transmission member, the com-
pressor-side transmission member, and the state change
transmission member may be constituted of a third one
selected from the group consisting of the sun gear, the
carrier, and the internal gear. The state change mecha-
nism restricts rotation of the state change transmission
member.
[0014] In a hermetic electric compressor according to
a fifth aspect of the present invention for the purpose of
achieving the above objective,
in the hermetic electric compressor according to any one
of the first to third aspects, the transmission mechanism
may include an input disk and an output disk rotating
about the same axis, forming annular contact surfaces
with the axis as a center, and facing each other to be
away from each other, and a spherical surface transmis-
sion member rotating about an intersection axis which is
able to intersect the axis and having a contact surface
formed to be in contact with the contact surface of the
input disk and the contact surface of the output disk. The
contact surfaces of the spherical surface transmission

member may be formed by at least a part of a spherical
surface with one point on the intersection axis as a center.
Both of the annular contact surface of the input disk and
the annular contact surface of the output disk may be
concave surfaces which are smoothly concave in direc-
tions away from a center of the spherical surface. The
input disk may constitute the motor-side transmission
member. The output disk may constitute the compressor-
side transmission member. The spherical surface trans-
mission member may constitute the state change trans-
mission member. The state change mechanism may
change an inclination of the intersection axis of the spher-
ical surface transmission member with respect to the
center of the spherical surface.
[0015] In a hermetic electric compressor according to
a sixth aspect of the present invention for the purpose of
achieving the above objective,
in the hermetic electric compressor according to any one
of the first to third aspects, the transmission mechanism
may include an input bevel gear and an output bevel gear
rotating about the same axis and facing each other to be
away from each other and a plurality of intermediate bevel
gears rotatable about an orthogonal axis which is orthog-
onal to the axis and capable of meshing with the input
bevel gear and the output bevel gear. The input bevel
gear may constitute the motor-side transmission mem-
ber. The output bevel gear may constitute the compres-
sor-side transmission member. The plurality of interme-
diate bevel gears may constitute the state change trans-
mission member. The plurality of intermediate bevel
gears may have different numbers of teeth from each
other. The state change mechanism may selectively
mesh only one of the plurality of intermediate bevel gears
with the input bevel gear and the output bevel gear.
[0016] A refrigeration cycle according to a seventh as-
pect of the present invention for the purpose of achieving
the above objective includes:

a circulation line through which a refrigerant flows;
the hermetic electric compressor according to any
one of claims 1 to 6 arranged in the circulation line
and configured to compress the refrigerant in a state
of gas; a first heat exchanger arranged in the circu-
lation line and configured to exchange heat between
the refrigerant flowing through the circulation line and
a first medium to change a phase of the refrigerant;
a second heat exchanger arranged in the circulation
line and configured to exchange heat between the
refrigerant flowing through the circulation line and a
second medium to change a phase of the refrigerant;
and an expansion valve arranged in a part of a cir-
culation line which is a circulation line between the
first heat exchanger and the second heat exchanger,
in which the hermetic electric compressor is not ar-
ranged between the first heat exchanger and the
second heat exchanger.

[0017] According to an aspect of the present invention,
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it is possible to reduce manufacturing costs and change
the number of rotations of a compressor rotating shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a cross-sectional view of a hermetic electric
compressor according to an embodiment of the
present invention.
FIG. 2 is a cross-sectional view taken along line II-
II in FIG. 1.
FIG. 3 is a diagram showing a constitution of a trans-
mission mechanism according to the embodiment of
the present invention.
FIG. 4 is a system diagram of a refrigeration cycle
according to the embodiment of the present inven-
tion.
FIG. 5 is a diagram showing a constitution of a trans-
mission mechanism in a first modified example ac-
cording to the embodiment of the present invention.
FIG. 6 is a diagram showing a constitution of a trans-
mission mechanism in a second modified example
according to the embodiment of the present inven-
tion.
FIG. 7 is a diagram showing a constitution of a trans-
mission mechanism in a third modified example ac-
cording to the embodiment of the present invention.
FIG. 8 is a diagram showing a constitution of a trans-
mission mechanism in a fourth modified example ac-
cording to the embodiment of the present invention.
FIG. 9 is a diagram showing a constitution of a trans-
mission mechanism in a fifth modified example ac-
cording to the embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0019] Hereinafter, various embodiments of a vessel
according to the present invention will be described using
the drawings.

"Embodiment of hermetic electric compressor"

[0020] A first embodiment of a hermetic electric com-
pressor according to the present invention will be de-
scribed with reference to FIGS. 1 to 4.
[0021] As shown in FIG. 1, a hermetic electric com-
pressor 60 according to the embodiment includes an
electric motor 71, a compression mechanism 81 operat-
ing due to the rotation of the electric motor 71, a trans-
mission mechanism 100 configured to transmit the rota-
tional torque of the electric motor 71 to the compression
mechanism 81, and a housing 61 configured to collec-
tively cover these.
[0022] The housing 61 includes a body part 62, a first
lid 63, and a second lid 64. The body part 62 has a cy-
lindrical shape with an axis A as a center, and a first side
Da1 in an axial direction Da along which the axis A ex-

tends and a second side Da2 on an opposite side thereto
are open. The first lid 63 closes the opening on the first
side Da1 in the body part 62. The second lid 64 closes
the opening on the second side Da2 in the body part 62.
A suction port 65 configured to suction a gas is formed
in a portion of the body part 62 on the first side Da1.
Furthermore, a discharge port 66 configured to discharge
a gas is formed in the second lid 64.
[0023] The electric motor 71 includes a motor rotational
shaft 72, a motor rotor 73, and a motor stator 74. The
motor rotational shaft 72 extends in the axial direction
Da about the axis A. The motor rotational shaft 72 rotates
about the axis A. The motor rotor 73 is fixed to an outer
circumference of the motor rotational shaft 72. The motor
stator 74 is fixed to an inner circumferential surface of
the body part 62 and faces the motor rotor 73 in a radial
direction with respect to the axis A. A slight gap is present
between an outer circumferential surface of the motor
rotor 73 and an inner circumferential surface of the motor
stator 74. A refrigerant flow path 75 extending in the axial
direction Da is formed between the motor stator 74 and
the inner circumferential surface of the body part 62.
[0024] The compression mechanism 81 is a rotary
compression mechanism. As shown in FIGS. 1 and 2,
the compression mechanism 81 includes a compressor
rotating shaft 82, a compressor rotor 83, and a cylinder
(a compression chamber formation member) 84. The
compressor rotating shaft 82 extends in the axial direc-
tion Da about the axis A. The compressor rotating shaft
82 rotates about the axis A. The compressor rotor 83 is
fixed to the compressor rotating shaft 82. The compres-
sor rotor 83 has a cylindrical shape. A central axis of the
cylindrical compressor rotor 83 is eccentric with respect
to a part which is parallel to the axis A with respect to the
axis A. The cylinder 84 includes a cylindrical cylinder
main body 85 with the axis A as a center, a first cylinder
lid 86, and a second cylinder lid 87. The cylinder main
body 85 has a cylindrical shape with the axis A as a cent-
er, and the first side Da1 and the second side Da2 thereof
are open. The first cylinder lid 86 closes the opening on
the first side Da1 in the cylinder main body 85. The sec-
ond cylinder lid 87 closes the opening on the second side
Da2 in the cylinder main body 85. A space surrounded
by the cylinder main body 85, the first cylinder lid 86, and
the second cylinder lid 87 forms a cylinder chamber (a
compression chamber) S in which the compressor rotor
83 is accommodated. The compression chamber S has
a cylindrical shape with the axis A as a center. The cyl-
inder main body 85 is fixed to the inner circumferential
surface of the body part 62 of the housing 61. The first
cylinder lid 86 and the second cylinder lid 87 are fixed to
the cylinder main body 85 with bolts. Both of the first
cylinder lid 86 and the second cylinder lid 87 rotatably
support the compressor rotating shaft 82 about the axis
A. Thus, the first cylinder lid 86 and the second cylinder
lid 87 function as a bearing. The cylinder main body 85
has a suction port 88i passing from an outer circumfer-
ential surface thereof into the compression chamber S
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and a blade groove 89 which is concave radially outward
from an inner circumferential surface thereof with respect
to the axis A formed therein. The suction port 88i com-
municates with the suction port 65 of the housing 61. A
discharge port 88o passing in the axial direction Da is
formed in the second cylinder lid 87. The compressor
rotor 83 revolves about the axis A along with the rotation
of the compressor rotating shaft 82 while in contact with
an inner circumferential surface of the cylinder main body
85. In other words, the compressor rotor 83 rotates ec-
centrically with respect to the axis A while in contact with
the inner circumferential surface of the cylinder main
body 85.
[0025] The compression mechanism 81 includes a
blade 91, a blade spring 92, a discharge valve 93, and a
discharge cover 94. The blade 91 is accommodated in
the blade groove 89 so that a part of the blade 91 can
protrude into the compression chamber S from the blade
groove 89. The blade spring 92 is accommodated in the
blade groove 89 and pushes the blade 91 in a direction
in which the blade 91 protrudes into the compression
chamber S. A distal end of the blade 91 is in contact with
an outer circumferential surface of the compressor rotor
83 at all times when the blade 91 is pushed by the blade
spring 92. A crescent-shaped space is formed between
the inner circumferential surface of the cylinder main
body 85 and the outer circumferential surface of the com-
pressor rotor 83 which is eccentric in the compression
chamber S in the compression chamber S. Such a cres-
cent-shaped space is divided into two spaces using the
blade 91 protruding from the cylinder main body 85 into
the compression chamber S. One space of the two spac-
es forms a suction volume Ss and the other space forms
a compression volume Sc. The suction port 88i formed
in the cylinder main body 85 is joined to this suction vol-
ume Ss. Furthermore, the discharge port 88o formed in
the second cylinder lid 87 is joined to such a compression
volume Sc. The discharge valve 93 is provided at a po-
sition, at which the discharge port 88o opens, in a surface
of the second cylinder lid 87 on the second side Da2.
The discharge cover 94 covers a portion of the second
cylinder lid 87 on the second side Da2. A discharge port
95 configured to discharge a refrigerant, which flows from
an inside of the compression chamber S into the dis-
charge cover 94 through the discharge valve 93, from
the discharge cover 94 is formed in the discharge cover
94.
[0026] As shown in FIG. 3, the transmission mecha-
nism 100 is a planetary gear mechanism. The transmis-
sion mechanism 100 includes a sun gear 101, a plurality
of planetary gears 102, a carrier 103, and an internal gear
104. The sun gear 101 is fixed to the motor rotational
shaft 72 and rotates about the axis A. The plurality of
planetary gears 102 are arranged in an outer circumfer-
ence of the sun gear 101 and mesh with the sun gear
101. The plurality of planetary gears 102 rotate about
central axes of the plurality of planetary gears 102 them-
selves and revolve about the axis A. In the internal gear

104, a plurality of teeth directed inward in the radial di-
rection with respect to the axis A are annularly arranged
about the axis A. In the internal gear 104, the compressor
rotating shaft 82 is fixed and rotates about the axis A.
The internal gear 104 meshes with the plurality of plan-
etary gears 102. The carrier 103 maintains respective
intervals between the plurality of planetary gears 102 in
a circumferential direction with respect to the axis A. The
carrier 103 supports each planetary gear 102 so that each
planetary gear 102 can rotate on its own axis. The carrier
103 is supported by the motor rotational shaft 72 to be
rotatable about the axis A.
[0027] In the transmission mechanism 100, the sun
gear 101 forms a motor-side transmission member and
the internal gear 104 forms a compressor-side transmis-
sion member. Furthermore, the plurality of planetary
gears 102 and the carrier 103 constitute an intermediate
transmission member. The carrier 103 also constitutes
a state change transmission member among a plurality
of intermediate transmission members.
[0028] The hermetic electric compressor 60 according
to the embodiment further includes a state change mech-
anism 109. The state change mechanism 109 is arranged
in the housing 61 and attached directly or indirectly to
the housing 61. The state change mechanism 109 chang-
es the state of one transmission member with respect to
another transmission member among a plurality of trans-
mission members constituting the transmission mecha-
nism 100. To be specific, the state change mechanism
109 suppresses the rotation of the carrier (the state
change transmission member) 103 which is rotated along
with the rotation of the sun gear 101. Thus, the state
change mechanism 109 functions as a brake configured
to suppress the rotation of the carrier 103. Note that,
when the rotation of the carrier 103 is suppressed, the
revolution of the plurality of planetary gears 102 is sup-
pressed.
[0029] As shown in FIG. 4, the hermetic electric com-
pressor 60 according to the embodiment described
above constitutes a part of a refrigeration cycle. Such a
refrigeration cycle includes a circulation line 10, an ac-
cumulator 5, a first heat exchanger 1, a second heat ex-
changer 2, an expansion valve 3, a four-way switching
valve 4, the accumulator 5, and the circulation line 10 in
addition to the hermetic electric compressor 60.
[0030] A refrigerant R flows through the circulation line
10. All of the hermetic electric compressor 60, the first
heat exchanger 1, the second heat exchanger 2, the ex-
pansion valve 3, and the four-way switching valve 4 are
provided in the circulation line 10. The first heat exchang-
er 1 changes a phase of the refrigerant R by exchanging
heat between the refrigerant R and a first medium M1.
The second heat exchanger 2 changes a phase of the
refrigerant R by exchanging heat between the refrigerant
R and a second medium M2. The first heat exchanger 1
includes a first refrigerant port 1a and a second refriger-
ant port 1b. Furthermore, the second heat exchanger 2
also includes a first refrigerant port 2a and a second re-
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frigerant port 2b. The accumulator 5 has a function of
temporarily storing the refrigerant R and separating a liq-
uid-phase refrigerant R from a vapor-phase refrigerant
R. A refrigerant inlet 5a and a refrigerant outlet 5b are
formed in the accumulator 5. The hermetic electric com-
pressor 60 compresses a gas refrigerant R from the ac-
cumulator 5. The expansion valve 3 reduces a pressure
of a liquid refrigerant R. The four-way switching valve 4
has four ports and can selectively change a flow of a
refrigerant R between ports. The four-way switching
valve 4 changes a flow of a refrigerant R between ports
by selectively selecting a first connection mode and a
second connection mode. The first connection mode is
a mode in which a first port 4a and a second port 4b are
connected and a third port 4c and a fourth port 4d are
connected. Furthermore, the second connection mode
is a mode in which the second port 4b and the third port
4c are connected and the fourth port 4d and the first port
4a are connected.
[0031] The circulation line 10 includes a first line 11
connected to the first refrigerant port 1a of the first heat
exchanger 1, a second line 12 connected to the first re-
frigerant port 2a of the second heat exchanger 2, a third
line 13 connected to the second refrigerant port 2b of the
second heat exchanger 2, a fourth line 14 connected to
the refrigerant inlet 5a of the accumulator 5, and a fifth
line 15 connected to the discharge port 66 of the hermetic
electric compressor 60. One end of two ends of the first
line 11 is connected to the second port 4b of the four-
way switching valve 4 and the other end thereof is con-
nected to the first refrigerant port 1a of the first heat ex-
changer 1 as described above. One end of two ends of
the second line 12 is connected to the second refrigerant
port 1b of the first heat exchanger 1 and the other end
thereof is connected to the first refrigerant port 2a of the
second heat exchanger 2 as described above. The ex-
pansion valve 3 is provided in the second line 12. One
end of two ends of the third line 13 is connected to the
second refrigerant port 2b of the second heat exchanger
2 as described above and the other end thereof is con-
nected to the fourth port 4d of the four-way switching
valve 4. One end of two ends of the fourth line 14 is
connected to the third port 4c of the four-way switching
valve 4 and the other end thereof is connected to the
refrigerant inlet 5a of an actuator as described above.
One end of two ends of the fifth line 15 is connected to
the discharge port 66 of the hermetic electric compressor
60 as described above and the other end thereof is con-
nected to the first port 4a of the four-way switching valve
4. Furthermore, the refrigerant outlet 5b of the accumu-
lator 5 is connected to the suction port 65 of the hermetic
electric compressor 60.
[0032] An operation of the refrigeration cycle described
above will be described below.
[0033] First, a basic operation of a refrigeration cycle
when the four-way switching valve 4 is in the first con-
nection mode will be described. Note that the first con-
nection mode is a mode in which the first port 4a and the

second port 4b are connected and the third port 4c and
the fourth port 4d are connected as described above.
[0034] A gas refrigerant R compressed by the herms
into the first heat exchanger 1 via the fifth line 15, the of
the four-way switching valve 4, and the first line 11. The
gas refrigerant R exchanges heat with the first medium
M1 using the first heat exchanger 1. As a result, the first
medium M1 is heated. On the other hand, the gas refrig-
erant R is cooled and condensed to be converted into a
liquid refrigerant R. Thus, the first heat exchanger 1 func-
tions as a condenser when the four-way switching valve
4 is in the first connection mode.
[0035] The refrigerant R liquefied using the first heat
exchanger 1 flows into the second heat exchanger 2 via
the second line 12. In a process in which the refrigerant
R flows through the second line 12, the refrigerant R is
decompressed using the expansion valve 3 arranged in
the second line 12.
[0036] The liquid refrigerant R exchanges heat with the
second medium M2 using the second heat exchanger 2.
As a result, the second medium M2 is cooled. On the
other hand, the liquid refrigerant R is heated and vapor-
ized to be converted into a gas refrigerant R. Thus, the
second heat exchanger 2 functions as an evaporator
when the four-way switching valve 4 is in the first con-
nection mode.
[0037] The refrigerant R vaporized using the second
heat exchanger 2 flows into the accumulator 5 via the
third line 13, the fourth port 4d and the third port 4c of
the four-way switching valve 4, and the fourth line 14. In
the gas refrigerant R, a slight amount of mist-like liquid
refrigerant R may remain in some cases. The accumu-
lator 5 separates a liquid refrigerant R from a gas refrig-
erant R and discharges the gas refrigerant R.
[0038] The gas refrigerant R from the accumulator 5
flows into the hermetic electric compressor 60. The gas
refrigerant R is compressed by the hermetic electric com-
pressor 60 and discharged through the discharge port
66 of the hermetic electric compressor 60. The gas re-
frigerant R discharged from the hermetic electric com-
pressor 60 flows into the first heat exchanger 1 via the
fifth line 15, the first port 4a and the second port 4b of
the four-way switching valve 4, and the first line 11.
[0039] As described above, the refrigeration cycle ac-
cording to the embodiment transfers the heat of the sec-
ond medium M2 to the first medium M1 via the refrigerant
R in the first connection mode.
[0040] Next, a basic operation of a refrigeration cycle
when the four-way switching valve 4 is in the second
connection mode will be described. Note that the second
connection mode is a mode in which the second port 4b
and the third port 4c are connected and the fourth port
4d and the first port 4a are connected as described
above.
[0041] The gas refrigerant R compressed by the her-
metic electric compressor 60 flows into the second heat
exchanger 2 via the fifth line 15, the first port 4a and the
fourth port 4d of the four-way switching valve 4, and the
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third line 13. The gas refrigerant R exchanges heat with
the second medium M2 using the second heat exchanger
2. As a result, the second medium M2 is heated. On the
other hand, the gas refrigerant R is cooled and con-
densed to be converted into a liquid refrigerant R. Thus,
the second heat exchanger 2 functions as a condenser
when the four-way switching valve 4 is in the second
connection mode.
[0042] The refrigerant R liquefied using the second
heat exchanger 2 flows into the first heat exchanger 1
via the second line 12. In a process in which the refrig-
erant R flows through the second line 12, the refrigerant
R is decompressed using the expansion valve 3 arranged
in the second line 12.
[0043] The liquid refrigerant R exchanges heat with the
first medium M1 using the first heat exchanger 1. As a
result, the first medium M1 is cooled. On the other hand,
the liquid refrigerant R is heated and vaporized to be
converted into a gas refrigerant R. Thus, the first heat
exchanger 1 functions as an evaporator when the four-
way switching valve 4 is in the second connection mode.
[0044] The refrigerant R vaporized using the first heat
exchanger 1 flows into the accumulator 5 via the first line
11, the second port 4b and the third port 4c of the four-
way switching valve 4, and the fourth line 14. The gas
refrigerant R from the accumulator 5 flows into the her-
metic electric compressor 60. The gas refrigerant R is
compressed by the hermetic electric compressor 60 and
discharged through the discharge port 66 of the hermetic
electric compressor 60.
[0045] As described above, the refrigeration cycle ac-
cording to the embodiment transfers the heat of the first
medium M1 to the second medium M2 via the refrigerant
R when the four-way switching valve 4 is in the second
connection mode.
[0046] The refrigeration cycle described above in-
cludes the four-way switching valve 4. As described
above, the four-way switching valve 4 is provided for
switching between a case in which the first heat exchang-
er 1 is caused to function as a condenser and a case in
which the first heat exchanger 1 is caused to function as
an evaporator. For this reason, in a case in which the
first heat exchanger 1 is exclusively caused to function
as a condenser and a case in which the first heat ex-
changer 1 is exclusively caused to functions an evapo-
rator, the four-way switching valve 4 is not required.
[0047] A gas flowing into the housing 61 through the
suction port 65 of the hermetic electric compressor 60
flows into the compression chamber S through the suc-
tion port 88i of the cylinder 84. The compressor rotating
shaft 82 rotates about the axis A along with the rotation
of the motor rotational shaft 72. Here, the rotation of the
motor rotational shaft 72 is decelerated using the trans-
mission mechanism 100 and transmitted to the motor
rotational shaft 72. When the compressor rotating shaft
82 rotates, the compressor rotor 83 is eccentric in the
compression chamber S along with this rotation. The re-
frigerant flowing into the compression chamber S is com-

pressed due to the eccentric rotation in the compression
chamber S of the compressor rotor 83. The refrigerant
compressed in the compression chamber S flows into
the discharge cover 94 via the discharge port 88o of the
cylinder 84 and the discharge valve 93. The refrigerant
flowing into the discharge cover 94 flows outside of the
discharge cover 94 through the discharge port 95. The
refrigerant is discharged through the discharge port 66
of the housing 61 via the refrigerant flow path 75 between
the motor stator 74 and the body part 62 of the housing 61.
[0048] In the embodiment, the number of rotations of
the compressor rotating shaft 82 can be changed by op-
erating the state change mechanism 109. In a case in
which the rotation of the carrier (the state change trans-
mission member) 103 is not suppressed using the state
change mechanism 109, when the sun gear 101 of the
transmission mechanism 100 rotates along with the ro-
tation of the motor rotational shaft 72, the plurality of plan-
etary gears 102 revolve while rotating. The internal gear
104 rotates due to the rotation and the revolution of the
plurality of planetary gears 102.
[0049] On the other hand, in a case in which the rotation
of the carrier 103 is suppressed using the state change
mechanism 109, when the sun gear 101 of the transmis-
sion mechanism 100 rotates along with the rotation of
the motor rotational shaft 72, the plurality of planetary
gears 102 rotate but do not revolve. The internal gear
104 rotates only due to the rotation of the plurality of
planetary gears 102. Thus, in the embodiment, the
number of rotations of the compressor rotating shaft 82,
that is, an amount of discharging of the refrigerant from
the hermetic electric compressor 60, can be changed by
operating the state change mechanism 109.
[0050] As described above, in the embodiment, the
number of rotations of the compressor rotating shaft 82
can be changed. Furthermore, in the embodiment, since
the number of rotations of the compressor rotating shaft
82 can be changed without using an inverter, manufac-
turing costs can be minimized.
[0051] Also, in the embodiment, since the motor rota-
tional shaft 72 and the compressor rotating shaft 82 are
located on the same axis A, an increase in size in the
radial direction with respect to the axis A can be sup-
pressed.
[0052] In the embodiment, the sun gear 101 is fixed to
the motor rotational shaft 72 and constitutes the motor-
side transmission member, and the internal gear 104 is
fixed to the compressor rotating shaft 82 and constitutes
the compressor-side transmission member. However,
the internal gear 104 may be fixed to the motor rotational
shaft 72 and constitute the motor-side transmission
member, and the sun gear 101 may be fixed to the com-
pressor rotating shaft 82 and constitute the compressor-
side transmission member.
[0053] Next, various modified examples of the trans-
mission mechanism 100 and the state change mecha-
nism 109 will be described.
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"First modified example of transmission mechanism and 
state change mechanism"

[0054] A first modified example of a transmission
mechanism and a state change mechanism will be de-
scribed with reference to FIG. 5.
[0055] A transmission mechanism 100a according to
the embodiment is also a planetary gear mechanism in-
cluding a sun gear 101a, a plurality of planetary gears
102a, a carrier 103a, and an internal gear 104a like the
transmission mechanism 100 according to the first em-
bodiment. The carrier 103a is fixed to a motor rotational
shaft 72 and rotates about an axis A. The sun gear 101a
is supported by the carrier 103a to be rotatable about the
axis A. The plurality of planetary gears 102a are arranged
in an outer circumference of the sun gear 101a and mesh
with the sun gear 101a. The plurality of planetary gears
102a rotate about central axes of the plurality of planetary
gears 102a themselves and revolve about the axis A.
The internal gear 104a is fixed to a compressor rotating
shaft 82 and rotates about the axis A. The plurality of
planetary gears 102a mesh with the internal gear 104a.
[0056] In the transmission mechanism 100a, the car-
rier 103a forms a motor-side transmission member and
the internal gear 104a forms a compressor-side trans-
mission member. Furthermore, the sun gear 101a, the
plurality of planetary gears 102a, and the carrier 103a
constitute an intermediate transmission member. The
sun gear 101a also constitutes a state change transmis-
sion member among a plurality of intermediate transmis-
sion members.
[0057] A state change mechanism 109a according to
the embodiment is also arranged in a housing 61 and
directly or indirectly attached to the housing 61. The state
change mechanism 109a functions as a brake configured
to suppress the rotation of the sun gear (the state change
transmission member) 101a.
[0058] In the embodiment, in a case in which the rota-
tion of the sun gear 101a is not suppressed using the
state change mechanism 109a, when the carrier 103a of
the transmission mechanism 100a rotates along with the
rotation of the motor rotational shaft 72, the plurality of
planetary gears 102a rotate while revolving along with
the rotation of the carrier 103a. The sun gear 101a rotates
due to the revolution and the rotation of the plurality of
planetary gears 102a. The internal gear 104a rotates due
to the revolution and the rotation of the plurality of plan-
etary gears 102a while the sun gear 101a is rotating.
[0059] On the other hand, in a case in which the rotation
of the sun gear 101a is suppressed using the state
change mechanism 109a, when the carrier 103a of the
transmission mechanism 100a rotates along with the ro-
tation of the motor rotational shaft 72, the plurality of plan-
etary gears 102a rotate while revolving in a state in which
the sun gear 101a does not rotate. The internal gear 104a
rotates due to the revolution and the rotation of the plu-
rality of planetary gears 102a in the state in which the
sun gear 101a does not rotate. Thus, also in the embod-

iment, the number of rotations of the compressor rotating
shaft 82, that is, the amount of discharging of the refrig-
erant from the hermetic electric compressor 60, can be
changed by operating the state change mechanism
109a.
[0060] In the embodiment, the carrier 103a is fixed to
the motor rotational shaft 72 and constitutes the motor-
side transmission member, and the internal gear 104a is
fixed to the compressor rotating shaft 82 and constitutes
the compressor-side transmission member. However,
the internal gear 104a may be fixed to the motor rotational
shaft 72 and constitute the motor-side transmission
member, and the carrier 103a may be fixed to the com-
pressor rotating shaft 82 and constitute the compressor-
side transmission member.

"Second modified example of transmission mechanism 
and state change mechanism"

[0061] A second modified example of a transmission
mechanism and a state change mechanism will be de-
scribed with reference to FIG. 6.
[0062] A transmission mechanism 100b according to
the embodiment is also a planetary gear mechanism in-
cluding a sun gear 101b, a plurality of planetary gears
102b, a carrier 103b, and an internal gear 104b like the
transmission mechanism 100 according to the first em-
bodiment. The sun gear 101b is fixed to a motor rotational
shaft 72 and rotates about an axis A. The plurality of
planetary gears 102b are arranged in an outer circum-
ference of the sun gear 101b and mesh with the sun gear
101b. The plurality of planetary gears 102b rotate about
central axes of the plurality of planetary gears 102b them-
selves and revolve about the axis A. The internal gear
104b meshes with the plurality of planetary gears 102b.
The internal gear 104b can rotate about the axis A. The
carrier 103b rotatably supports each planetary gear
102b. The carrier 103b is fixed to a compressor rotating
shaft 82 and rotates about the axis A.
[0063] In the transmission mechanism 100b, the sun
gear 101b constitutes a motor-side transmission member
and the carrier 103b constitutes a compressor-side trans-
mission member. Furthermore, the internal gear 104b
and the plurality of planetary gears 102b constitute an
intermediate transmission member. The internal gear
104b also constitutes a state change transmission mem-
ber among a plurality of intermediate transmission mem-
bers.
[0064] A state change mechanism 109b according to
the embodiment is also arranged in a housing 61 and
directly or indirectly attached to the housing 61. The state
change mechanism 109b functions as a brake configured
to suppress the rotation of the internal gear (the state
change transmission member) 104b.
[0065] In the embodiment, in a case in which the rota-
tion of the internal gear 104b is not suppressed using the
state change mechanism 109b, when the sun gear 101b
of the transmission mechanism 100b rotates along with
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the rotation of the motor rotational shaft 72, the plurality
of planetary gears 102b revolve while rotating. The inter-
nal gear 104b rotates due to the rotation and the revolu-
tion of the plurality of planetary gears 102b. The carrier
103b rotates due to the revolution of the plurality of plan-
etary gears 102b while the internal gear 104b is rotating.
[0066] On the other hand, in a case in which the rotation
of the internal gear 104b is suppressed using the state
change mechanism 109b, when the sun gear 101b of the
transmission mechanism 100b rotates along with the ro-
tation of the motor rotational shaft 72, the plurality of plan-
etary gears 102b revolve while rotating in a state in which
the internal gear 104b does not rotate. The carrier 103b
rotates due to the revolution of the plurality of planetary
gears 102b in the state in which the internal gear 104b
does not rotate. Thus, in the embodiment, the number of
rotations of the compressor rotating shaft 82, that is, the
amount of discharging of a gas from the hermetic electric
compressor 60, can be changed by operating the state
change mechanism 109b.
[0067] In the embodiment, the sun gear 101b is fixed
to the motor rotational shaft 72 and constitutes the motor-
side transmission member, and the carrier 103b is fixed
to the compressor rotating shaft 82 and constitutes the
compressor-side transmission member. However, the
carrier 103b may be fixed to the motor rotational shaft 72
and constitute the motor-side transmission member, and
the sun gear 101b may be fixed to the compressor rotat-
ing shaft 82 and constitute the compressor-side trans-
mission member.

"Third modified example of transmission mechanism and 
state change mechanism"

[0068] A third modified example of a transmission
mechanism and a state change mechanism will be de-
scribed with reference to FIG. 7.
[0069] A transmission mechanism 110 according to
the embodiment is a con-ball type continuously variable
transmission mechanism including an input disk 111, an
output disk 113, and a plurality of balls 115. The input
disk 111 is fixed to a motor rotational shaft 72 and rotates
about an axis A. The output disk 113 is fixed to a com-
pressor rotating shaft 82 and rotates about the axis A.
Annular contact surfaces 112 and 114 are formed about
the axis A on the input disk 111 and the output disk 113.
The input disk 111 and the output disk 113 face each
other while being separated from each other. Outer sur-
faces of the balls 115 form contact surfaces 116. Thus,
each of the contact surfaces 116 is a spherical surface.
The balls 115 rotate about intersection axes Ac which
can pass through centers Cb of the balls 115 and inter-
sect the axis A. Each of the contact surfaces 116 of the
balls 115 comes into contact with each of the contact
surfaces 112 of the input disk 111 and each of the contact
surfaces 114 of the output disk 113. A line formed by the
intersection of the annular contact surface 112 of the in-
put disk 111 and a virtual plane including the axis A is

formed by a part of a circle with the center Cb of the ball
115 as a center. Furthermore, a line formed by the inter-
section of the annular contact surface 114 of the output
disk 113 and the above virtual plane are also formed by
a part of a circle with the center Cb of the ball 115 as a
center. In other words, both of the contact surface 112
of the input disk 111 and the contact surface 114 of the
output disk 113 form concave surfaces which are
smoothly concave in directions away from the centers
Cb of the balls 115.
[0070] In the transmission mechanism 110, the input
disk 111 constitutes a motor-side transmission member,
and the output disk 113 constitutes a compressor-side
transmission member. Furthermore, the balls 115 con-
stitute an intermediate transmission member and consti-
tute the state change transmission member. Each of the
balls 115 is a spherical surface transmission member.
[0071] A state change mechanism 119 according to
the embodiment changes the inclination of each of the
intersection axes Ac of the ball 115 with respect to the
center Cb of the ball 115. When the inclination of the
intersection axis Ac of the ball 115 is changed, a radius
of rotation of the ball 115 in a portion in the contact surface
116 of the ball 115 in contact with the contact surface
112 of the input disk 111 changes. For this reason, when
the inclination of the intersection axis Ac of the ball 115
changes, the number of rotations of the ball 115 changes
with respect to the number of rotations of the input disk
111. Furthermore, when the inclination of the intersection
axis Ac of the ball 115 changes, a radius of rotation of
the ball 115 in a portion in the contact surfaces 116 of
the ball 115 in contact with the contact surface 116 of the
output disk 113 changes. For this reason, when the in-
clination of the intersection axis Ac of the ball 115 chang-
es, the number of rotations of the output disk 113 changes
with respect to the number of rotations of the ball 115.
[0072] Thus, also in the embodiment, the number of
rotations of the compressor rotating shaft 82 can be
changed by changing the inclination of the intersection
axis Ac of the ball 115. Note that, in the embodiment,
unlike the above embodiment and modified examples,
the number of rotations of the compressor rotating shaft
82 can be continuously changed in a range in which the
intersection axis Ac can be inclined.

"Fourth modified example of transmission mechanism 
and state change mechanism"

[0073] A fourth modified example of a transmission
mechanism and a state change mechanism will be de-
scribed with reference to FIG. 8.
[0074] A transmission mechanism 110a according to
the embodiment is a toroidal type continuously variable
transmission mechanism including an input disk 111a,
an output disk 113a, and a plurality of rollers 115a. The
input disk 111a is fixed to a motor rotational shaft 72 and
rotates about an axis A. The output disk 113a is fixed to
a compressor rotating shaft 82 and rotates about the axis
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A. Annular contact surfaces 112a and 114a are formed
about the axis A on the input disk 111a and the output
disk 113a. The input disk 111a and the output disk 113a
face each other while away from each other. Each of the
rollers 115a rotates about an intersection axis Ac inter-
secting the axis A. Annular contact surfaces 116a are
formed on the roller 115a with each of the intersection
axes Ac as a center. Each of the contact surfaces 116a
is formed by a part of a spherical surface having a point
on the intersection axis Ac as a center Cr. Each of the
contact surfaces 116a of the roller 115a comes into con-
tact with each of the contact surfaces 112a of the input
disk 111a and each of the contact surfaces 114a of the
output disk 113a. A line formed by the intersection of the
annular contact surface 112a of the input disk 111a and
a virtual plane including the axis A is formed by a part of
a circle with the center Cr of a spherical surface as a
center. Furthermore, a line formed by the intersection of
the annular contact surface 114a of the output disk 113a
and the above virtual plane is also formed by a part of a
circle with the center Cr of a spherical surface as a center.
In other words, both of the contact surface 112a of the
input disk 111a and the contact surface 114a of the output
disk 113a form concave surfaces which are smoothly
concave in directions away from the centers Cr of the
spherical surfaces.
[0075] In the transmission mechanism 110a, the input
disk 111a constitutes a motor-side transmission mem-
ber, and the output disk 113a constitutes a compressor-
side transmission member. Furthermore, the roller 115a
constitutes an intermediate transmission member and
constitutes the state change transmission member. The
roller 115a is a spherical surface transmission member.
[0076] A state change mechanism 119a according to
the embodiment changes the inclination of the intersec-
tion axis Ac of the roller 115a with respect to the center
Cr of the spherical surface. When the inclination of the
intersection axis Ac of the roller 115a changes, a radius
of rotation of the input disk 111a in a portion in the contact
surface 112a of the input disk 111a in contact with the
contact surface 116a of the roller 115a changes. For this
reason, when the inclination of the intersection axis Ac
of the roller 115a changes, the number of rotations of the
roller 115a changes with respect to the number of rota-
tions of the input disk 111a. Furthermore, when the incli-
nation of the intersection axis Ac of the roller 115a chang-
es, a radius of rotation of the output disk 113a in a portion
in the contact surfaces 114a of the output disk 113a in
contact with the roller 115a changes. For this reason,
when the inclination of the intersection axis Ac of the ball
115 changes, the number of rotations of the output disk
113a changes with respect to the number of rotations of
the roller 115a.
[0077] Thus, also in the embodiment, the number of
rotations of the compressor rotating shaft 82 can be
changed by changing the inclination of the intersection
axis Ac of the roller 115a. Note that, also in the embod-
iment, like in the third modified example, the number of

rotations of the compressor rotating shaft 82 can be con-
tinuously changed in a range in which the intersection
axis Ac can be inclined.

"Fifth modified example of transmission mechanism and 
state change mechanism"

[0078] A fifth modified example of a transmission
mechanism and a state change mechanism will be de-
scribed with reference to FIG. 9.
[0079] A transmission mechanism 120 according to
the embodiment includes an input bevel gear 121, an
output bevel gear 122, a first intermediate bevel gear
123a, a second intermediate bevel gear 123b, and an
intermediate rotary shaft 124. The input bevel gear 121
is fixed to the motor rotational shaft 72 and rotates about
the axis A. The output bevel gear 122 is fixed to the com-
pressor rotating shaft 82 and rotates about the axis A.
The input bevel gear 121 and the output bevel gear 122
face each other while away from each other. The inter-
mediate rotary shaft 124 is arranged to be rotatable about
an orthogonal axis Ao which is orthogonal to the axis A
in the middle between the input bevel gear 121 and the
output bevel gear 122. The intermediate rotary shaft 124
extends in a direction in which the orthogonal axis Ao
extends. The first intermediate bevel gear 123a is fixed
to the intermediate rotary shaft 124 to mesh with the input
bevel gear 121 and the output bevel gear 122. The sec-
ond intermediate bevel gear 123b is fixed to the interme-
diate rotary shaft 124 to mesh with the input bevel gear
121 and the output bevel gear 122 on an opposite side
of the first intermediate bevel gear 123a with respect to
the axis A. The second intermediate bevel gear 123b
does not mesh with the input bevel gear 121 and the
output bevel gear 122 when the first intermediate bevel
gear 123a meshes with the input bevel gear 121 and the
output bevel gear 122. Furthermore, the first intermediate
bevel gear 123a does not mesh with the input bevel gear
121 and the output bevel gear 122 when the second in-
termediate bevel gear 123b meshes with the input bevel
gear 121 and the output bevel gear 122. A pitch circle
diameter of the second intermediate bevel gear 123b is
smaller than a pitch circle diameter of the first interme-
diate bevel gear 123a. Furthermore, the number of teeth
of the second intermediate bevel gear 123b is smaller
than the number of teeth of the first intermediate bevel
gear 123a.
[0080] In the transmission mechanism 120, the input
bevel gear 121 constitutes a motor-side transmission
member, and the output bevel gear 122 constitutes a
compressor-side transmission member. Furthermore,
the plurality of intermediate bevel gears 123a and 123b
and the intermediate rotary shaft 124 constitute an inter-
mediate transmission member and constitute a state
change transmission member.
[0081] A state change mechanism 129 according to
the embodiment moves the intermediate rotary shaft 124
in a direction in which the orthogonal axis Ao extends
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and switches between a first transmission state in which
only the first intermediate bevel gear 123a meshes with
the input bevel gear 121 and the output bevel gear 122
and a second transmission state in which only the second
intermediate bevel gear 123b meshes with the input bev-
el gear 121 and the output bevel gear 122.
[0082] The number of teeth of the first intermediate
bevel gear 123a is different from the number of teeth of
the second intermediate bevel gear 123b. For this rea-
son, the number of rotations of the compressor rotating
shaft 82 at a time of the first transmission state is different
from the number of rotations of the compressor rotating
shaft 82 at a time of the second transmission state. Thus,
also in the embodiment, the number of rotations of the
compressor rotating shaft 82 can be changed.
[0083] Note that, although the first intermediate bevel
gear 123a and the second intermediate bevel gear 123b
are joined using the intermediate rotary shaft 124 in the
embodiment, the first intermediate bevel gear 123a and
the second intermediate bevel gear 123b may not be
joined. In this case, a mechanism of moving only the first
intermediate bevel gear 123a in the direction in which
the orthogonal axis Ao extends and a mechanism of mov-
ing only the second intermediate bevel gear 123b in the
direction in which the orthogonal axis Ao extends are
provided.
[0084] Also, although the two intermediate bevel gears
123a and 123b having different numbers of teeth from
each other are provided in the embodiment, three or more
intermediate bevel gears having different numbers of
teeth from each other may be provided. In this case, the
state change mechanism 129 selectively meshes only
one intermediate bevel gear among the three or more
intermediate bevel gears with the input bevel gear 121
and the output bevel gear 122.

"Others"

[0085] In the above embodiment and modified exam-
ples, the compression mechanism is an example of the
rotary compression mechanism. However, the compres-
sion mechanism may be a scroll compression mecha-
nism. The scroll compression mechanism includes a
compressor rotating shaft, a turning scroll having a spiral
turning tooth about a position which is eccentric with re-
spect to the compressor rotating shaft, and a fixed scroll
having a spiral fixed tooth about the motor rotational shaft
72. A spiral space formed by a fixed scroll (a compression
chamber formation member) forms a compression cham-
ber. A turning scroll is arranged in a compression cham-
ber serving as a spiral space. The turning scroll is fixed
to the compressor rotating shaft 82. Such a turning scroll
is arranged in a compression chamber serving as a spiral
space. Thus, the turning scroll (a compressor rotor) re-
volves in the compression chamber as a center of the
compressor rotating shaft 82 due to the rotation of the
compressor rotating shaft 82. In other words, the turning
scroll (the compressor rotor) is eccentric due to the rota-

tion of the compressor rotating shaft 82. In the scroll com-
pression mechanism, the turning scroll is eccentric in the
compression chamber, thereby compressing an inflow
refrigerant.
[0086] According to an aspect of the present invention,
it is possible to reduce manufacturing costs and change
the number of rotations of a compressor rotating shaft.
[0087] While preferred embodiments of the invention
have been described and illustrated above, it should be
understood that these are exemplary of the invention and
are not to be considered as limiting. Additions, omissions,
substitutions, and other modifications can be made with-
out departing from the scope of the present invention.
Accordingly, the invention is not to be considered as be-
ing limited by the foregoing description, and is only limited
by the scope of the appended claims.

EXPLANATION OF REFERENCES

[0088]

1 First heat exchanger
1a First refrigerant port
1b Second refrigerant port
2 Second heat exchanger
2a First refrigerant port
2b Second refrigerant port
3 Expansion valve
4 Four-way switching valve
4a First port
4b Second port
4c Third port
4d Fourth port
5 Accumulator
5a Refrigerant inlet
5b Refrigerant outlet
10 Circulation line
11 First line
12 Second line
13 Third line
14 Fourth line
15 Fifth line
60 Hermetic electric compressor
61 Housing
62 Body part
63 First lid
64 Second lid
65 Suction port
66 Discharge port
71 Electric motor
72 Motor rotational shaft
73 Motor rotor
74 Motor stator
75 Refrigerant flow path
81 Compression mechanism
82 Compressor rotating shaft
83 Compressor rotor
84 Cylinder (compression chamber formation mem-
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ber)
85 Cylinder main body
86 First cylinder lid
87 Second cylinder lid
S Cylinder chamber (compression chamber)
Ss Intake space
Sc Compression space
88i Suction port
88o Discharge port
89 Blade groove
91 Blade
92 Blade spring
93 Discharge valve
94 Discharge cover
95 Discharge port
100, 100a, 100b, 110, 110a, 120 Transmission
mechanism
101, 101a, 101b Sun gear
101 Motor-side transmission member
102, 102a, 102b Planetary gear
103, 103a, 103b Carrier
103 Intermediate transmission member (state
change transmission member)
104, 104a, 104b Internal gear
104 Compressor-side transmission member
109, 109a, 109b, 119, 119a, 129 State change
mechanism
111, 111a Input disk
112, 112a Contact surface
113, 113a Output disk
114, 114a Contact surface
115 Ball
115a Roller
116, 116a Contact surface
121 Input bevel gear
122 Output bevel gear
123a First intermediate bevel gear
123b Second intermediate gear
124 Intermediate rotary shaft
A Axis
Da Axial direction
Da1 First side
Da2 Second side
Ac Intersection axis
Ao Orthogonal axis

Claims

1. A hermetic electric compressor comprising:

an electric motor (71);
a compression mechanism (81) operating using
the rotation of the electric motor (71);
a transmission mechanism (100) including a plu-
rality of transmission members (101, 103, 104)
and configured to transmit rotational torque of
the electric motor (71) to the compression mech-

anism (81);
a state change mechanism (109) configured to
change a state of at least one of the plurality of
transmission members (101, 103, 104) with re-
spect to another transmission member; and
a housing (61) configured to collectively cover
the electric motor (71), the compression mech-
anism (81), the transmission mechanism (100),
and the state change mechanism (109),
wherein the electric motor (71) includes a motor
rotational shaft (72), a motor rotor (73) fixed to
the motor rotational shaft (72), and a motor sta-
tor (74) fixed to an inner surface of the housing
(61) to face the motor rotor (73),
the compression mechanism (81) includes a
compressor rotating shaft (82), a compressor ro-
tor (83) fixed to the compressor rotating shaft
(82), and a compression chamber formation
member (84) configured to form a compression
chamber in which the compressor rotor (83) is
accommodated,
the transmission mechanism (100) includes a
motor-side transmission member (101) fixed to
the motor rotational shaft (72), a compressor-
side transmission member (104) fixed to the
compressor rotating shaft (82), and one or more
intermediate transmission members (103) con-
figured to transmit the rotation of the motor-side
transmission member (101) to the compressor-
side transmission member (104) as the trans-
mission members, and
the state change mechanism (109) is configured
to change a state of a state change transmission
member (103) serving as at least one of the one
or more intermediate transmission members
with respect to the motor-side transmission
member (101) or the compressor-side transmis-
sion member (104) and to change a rotational
speed of the compressor rotating shaft (82) ro-
tating along with the motor rotational shaft (72).

2. The hermetic electric compressor according to claim
1, wherein the motor rotational shaft (72) and the
compressor rotating shaft (82) are located on the
same axis.

3. The hermetic electric compressor according to claim
1 or 2, wherein the compression mechanism is a
rotary compression mechanism (81),
the compressor rotor (83) of the rotary compression
mechanism (81) is eccentric with respect to a central
axis (A) of the compressor rotating shaft (82) and
fixed to the compressor rotating shaft (82), and
the compression chamber formation member (84) of
the rotary compression mechanism (81) is a cylinder
configured to form a cylindrical compression cham-
ber with the central axis (A) of the compressor rotat-
ing shaft (82) as a center and cover an outer circum-
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ference of the compressor rotor (83).

4. The hermetic electric compressor according to any
one of claims 1 to 3, wherein the transmission mech-
anism (100) is a planetary gear mechanism including
a sun gear (101) rotatable about an axis (A), a plu-
rality of planetary gears (102) arranged on the outer
circumference of the sun gear (101) and meshing
with the sun gear (101), a carrier (103) configured
to maintain respective intervals between the plurality
of planetary gears (102), and an internal gear (104)
arranged on an outer circumference of the plurality
of planetary gears (102) and meshing with the plu-
rality of planetary gears (102),
a first transmission member selected from the group
consisting of the motor-side transmission member,
the compressor-side transmission member, and the
state change transmission member is constituted of
a first one selected from the group consisting of the
sun gear (101), the carrier (103), and the internal
gear (104),
a second transmission member selected from the
group consisting of the motor-side transmission
member, the compressor-side transmission mem-
ber, and the state change transmission member is
constituted of a second one selected from the group
consisting of the sun gear (101), the carrier (103),
and the internal gear (104),
a third transmission member selected from the group
consisting of the motor-side transmission member,
the compressor-side transmission member, and the
state change transmission member is constituted of
a third one selected from the group consisting of the
sun gear (101), the carrier (103), and the internal
gear (104), and
the state change mechanism (109) restricts the ro-
tation of the state change transmission member
(103).

5. The hermetic electric compressor according to any
one of claims 1 to 3, wherein the transmission mech-
anism (110) includes an input disk (111) and an out-
put disk (113) rotating about the same axis (A), form-
ing annular contact surfaces (112, 114) with the axis
as a center, and facing each other to be away from
each other and a spherical surface transmission
member (115) rotating about an intersection axis
(Ac) which is able to intersect the axis (A) and having
a contact surface (116) formed to be in contact with
the contact surface (112) of the input disk (111) and
the contact surface (114) of the output disk (113),
the contact surfaces (116) of the spherical surface
transmission member (115) are formed by at least a
part of a spherical surface with one point on the in-
tersection axis (Ac) as a center,
both of the annular contact surface (112) of the input
disk (111) and the annular contact surface (114) of
the output disk (113) are concave surfaces which

are smoothly concave in directions away from a cent-
er of the spherical surface (116),
the input disk (111) constitutes the motor-side trans-
mission member,
the output disk (113) constitutes the compressor-
side transmission member,
the spherical surface transmission member (115)
constitutes the state change transmission member,
and
the state change mechanism (119) is configured to
change an inclination of the intersection axis (Ac) of
the spherical surface transmission member (115)
with respect to the center of the spherical surface
(116).

6. The hermetic electric compressor according to any
one of claims 1 to 3, wherein the transmission mech-
anism includes an input bevel gear (121) and an out-
put bevel gear (122) rotating about the same axis
(A) and facing each other to be away from each other
and a plurality of intermediate bevel gears (123a,
123b) rotatable about an orthogonal axis (Ac) which
is orthogonal to the axis (A) and capable of meshing
with the input bevel gear (121) and the output bevel
gear (122),
the input bevel gear (121) constitutes the motor-side
transmission member,
the output bevel gear (122) constitutes the compres-
sor-side transmission member,
the plurality of intermediate bevel gears (123a, 123b)
constitute the state change transmission member,
the plurality of intermediate bevel gears (123a, 123b)
have different numbers of teeth from each other, and
the state change mechanism (129) selectively mesh-
es only one of the plurality of intermediate bevel
gears (123a, 123b) with the input bevel gear (121)
and the output bevel gear (122).

7. A refrigeration cycle comprising:

a circulation line (10) through which a refrigerant
(R) is able to flow;
the hermetic electric compressor (60) according
to any one of claims 1 to 6 arranged in the cir-
culation line (10) and configured to compress
the refrigerant (R) in a state of gas;
a first heat exchanger (1) arranged in the circu-
lation line (10) and configured to exchange heat
between the refrigerant (R) flowing through the
circulation line (10) and a first medium (M1) to
change a phase of the refrigerant (R);
a second heat exchanger (2) arranged in the
circulation line (10) and configured to exchange
heat between the refrigerant (R) flowing through
the circulation line (10) and a second medium
(M2) to change a phase of the refrigerant (R);
and
an expansion valve (3) arranged in a part of a
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circulation line (10) which is a circulation line (12)
between the first heat exchanger (1) and the
second heat exchanger (2), in which the hermet-
ic electric compressor (60) is not arranged be-
tween the first heat exchanger (1) and the sec-
ond heat exchanger (2).
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